'.) Check for updates

DOI: 10.1111/1475-5890.12349 )
##,, Fiscal aliFs s,

oo The Journal of Applied Public Economics

CONTRIBUTED PAPER

Saving by buying ahead: stockpiling in response to
lump-sum payments

J. Michael Collins' | Amrita Kulka?

!University of Wisconsin-Madison, School of Abstract
Public Affairs By purchasing larger quantities of goods and saving them for
*University of Warwick, Department of future consumption households are able to reduce transaction
Economics : : : :
costs and acquire goods at a lower price per unit, presuming
c 4 they can manage the transportation and storage costs. This
orresponaence . . . . .
Amrita Kulka, Department of Economics, study uses variations in state income tax refunds over time
University of Warwick, Coventry, CV4 7AL, UK. to estimate consumption responses to lump-sum payments.

Email: amritakulka@warwick.ac.uk Households purchase around 20 per cent more of easily stored

toilet paper in the months in which tax refunds are issued,
but do not increase purchases of perishables such as bread
and eggs. In addition to purchasing more goods at a lower
per-unit price, households also appear to increase the time
until their next purchase, which implies that they are saving
goods for consumption over time. These in-kind savings allow
people to smooth their consumption over time, much like
pecuniary savings. Government payments that provide lump-
sum payments can benefit consumers by providing additional
liquidity to buy and store goods at a lower cost.

Submitted: May 2023

KEYWORDS
Consumption smoothing, stockpiling, saving, liquidity

JEL CLASSIFICATION
D1,DI12, D14, D15

1 | INTRODUCTION

Typically, household finance models treat expenditures for non-durable goods as purchases that
are consumed immediately; any inventory is incidental and transitory. As Baker, Johnson and
Kueng (2020b) describe, inventories are an important factor for the finances of firms, but relatively
understudied in the context of households. Indeed, the COVID-19 pandemic highlighted the
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importance of understanding how households manage short-run fluctuations in their liquidity levels
to sustain consistent levels of consumption. !

Prior studies show that households engage in some stockpiling in response to lower prices” or
in anticipation of supply shortages.’ Other work examines how household purchases respond to
changes in income, especially heterogeneity in the marginal propensity to consume non-durables.*
In general, studies show that lower-income households tend to consume most of an unexpected lump-
sum positive income shock, and even an expected one. They also are less responsive to anticipated
supply shortages.” This is consistent with these households living ‘hand to mouth’ with little to no
savings and no access to credit or other forms of liquidity to smooth consumption.

Saving storable goods, however, may serve as an otherwise unobserved form of consumption
smoothing. Buying ahead, storing, and then consuming these goods are much like saving a financial
asset in an account for future expenditures. To the extent that households can use liquidity to also
purchase larger quantities at a lower per-unit cost, households can reach higher levels of consumer
welfare within the same budget constraints. However, the costs of acquiring, transporting and storing a
good are important considerations — the benefits of storing goods must outweigh these costs, otherwise
households should simply save in a bank account.®

Griffith et al. (2009) document that lower-income households are less likely to purchase in bulk than
those in the middle of the income distribution. Orhun and Palazzolo (2019) conclude that this is in part
due to liquidity constraints among lower-income consumers. Given the low level of savings among
low-income households,” government payments can relieve these consumers from cash liquidity
constraints so that they can build up an inventory for the future and take advantage of lower per-
unit costs. There is limited evidence on this phenomenon, however. Indeed, while prior studies show
that reductions in benefit generosity are associated with household-level consumption hardships,®
hardships are less likely to occur among people with at least some savings.’ Stockpiles may serve
an important function for households to facilitate minimum levels of consumption without relying
on ongoing expenditures. The liquidity provided by lump-sum payments may also allow low-income
households opportunities to expand consumption by buying at a lower per-unit cost.

Using rich transaction-level panel data, we observe purchases from grocery stores and other
consumer retail stores at the shopping-trip level from 2004 to 2012 and across the US. Importantly,
in certain years, certain households became eligible for more generous state earned income tax credit
(EITC) supplement payments. We use data at the shopping-trip level to estimate purchases during the
months that state tax refund payments are distributed. By tracking the same households over time, we
can compare changes in spending patterns when households are eligible for larger state supplement
payments compared with ineligible households in the same time periods and locations. We estimate
spending changes based on variation in (1) states introducing an EITC supplement or changing the
generosity of a state supplement, and (2) households becoming eligible through a change in income,
a change in the number of children, or a change in marital status.

We focus on a ubiquitous good with few substitutes — toilet paper. We find that households increase
the amount of toilet paper purchased by 20 per cent in response to a larger state income tax refund,
while spending increased at a lower rate, a savings in the cost per unit. The increase occurs during one
shopping trip during the months when state income tax refunds payments are distributed to households

I Baker et al., 2020a.

2 Mela, Jedidi and Bowman, 1998; Hendel and Nevo, 2004, 2006, 2013.

3 0’Connell, de Paula and Smith, 2021; Amaral, Chang and Burns, 2022.

4 Agarwal, Liu and Souleles, 2007; Jappelli and Pistaferri, 2010; Parker et al., 2013; Kueng, 2018.

3 O’Connell et al., 2021; Amaral et al., 2022.

% Anton and Varma, 2005; Garrod, Li and Wilson, 2019.

7 Bhutta et al., 2020.

8 See, for example, Gruber (1997), Schmidt, Shore-Sheppard and Watson (2016) and Kondratjeva et al. (2021).

° Browning and Crossley, 2009.
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(February and March). Households are then less likely to make more purchases until that supply is
consumed. We also find increases in the quantity of canned goods and paper products purchased,
although these are smaller in magnitude. In contrast, we do not find similar purchasing behaviour for
bread and eggs, items that are also ubiquitous, but perishable and hard to store.

Orhun and Palazzolo (2019) estimate intra-month bulk purchasing of toilet paper, showing that
lower-income consumers are less likely to take advantage of sales (i.e. a temporary price reduction).
Our paper expands on that study by exploiting variation in annual government payments due to year-
to-year changes in eligibility for government payments, rather than intra-month cash flows. We are
able to show the magnitudes of this response to changes in eligibility for a lump-sum payment. We
also estimate falsification tests with perishable products, and among households who were not eligible
for payments. This approach allows us to dig deeper into the mechanisms of the purchasing behaviour
of low-income households.

The typical household’s state EITC supplement is just under $600, about the same as total monthly
spending — effectively, these payments double a household’s potential consumption within a month.
Our data mainly cover grocery store shopping, which means that there are other consumption
responses we cannot observe. Saving stored goods is an economically meaningful savings channel for
households when they receive government payments — potentially an important insight for researchers
and policymakers.

Unlike prior studies that estimate the marginal propensity to consume when a household has
a large financial windfall, this study focuses on how a relatively small increase in a household’s
spendable income shifts spending within a product group towards larger quantities. The motivation
for consumers to make this shift, when they have the money to afford to do so, is twofold. First,
they can spend money now for an inventory they can consume over time. Second, they can lower
their per-unit costs by purchasing larger quantities. We show that consumers do indeed shift their
spending towards stockpiled goods, and to the extent that low-income consumers engage in strategic
shopping, prior work may underestimate the welfare consequences of changes to benefit payments,
as well as income shocks in general. Moreover, to the extent that low-income households’ liquidity
constraints prevent buying larger quantities, these results may inform the mechanisms behind
measured consumption inequality across the income distribution, including shifts that are not easily
observed in aggregate data.

Government payments are one channel by which consumers can access liquidity to buy goods and
save them for future consumption. The phenomenon we document in this study suggests policymakers
should carefully consider the level, and also the timing and frequency of transfer payments — smaller
regular payments may support ongoing expenditures, but not facilitate households to buy goods in
larger quantity, at a lower per-unit cost, providing a stockpile for later use. By reducing liquidity
constraints, larger lump-sum payments can help households to better maximise their utility over time.

The remainder of this study proceeds as follows. In Section 2, we highlight predictions from a
simple model of bulk purchasing. In Section 3, we introduce the data, and in Section 4, we lay out our
empirical strategy. In Section 5, we discuss results and robustness. In Section 6, we offer a discussion
of the implications of these results.

2 | CONSUMPTION OF STORED GOODS

We develop a simple framework for buying storable goods to model a set of testable empirical
predictions.'” Toilet paper is an example of a universally purchased, essential and storable item. In
our data, households buy about 18 rolls of toilet paper per month on average. Buying 36 rolls of toilet
paper costs $37.38 when buying in packs of six, but only $32.16 when buying in packs of 12. Buying
in larger sizes amounts to a 14 per cent lower cost per unit.

10 See Baker et al. (2020b) for a similar set-up.
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We assume that households have three options to allocate a lump-sum payment: (1) a storable
consumption good, c¢; (2) a financial asset, a; (3) a non-storable numeraire good, 7, normalised to the
price of 1. We assume that households consume a constant amount of the storable consumption good
c in each period, that this is a normal good with respect to changes in income, and that households do
not have any uncertainty about their future consumption or prices. Note that c is available in two sizes:
there is a smaller size that amounts to one period’s consumption, available at a per-unit price p, and a
larger size that amounts to two periods’ consumption that is available at a per-unit price p;. Therefore,
households can decide to purchase both periods’ consumption in the first period (purchase 2¢ at 2p;)
or purchase each period’s consumption sequentially (purchase c at p, each period). To recreate the fact
that larger quantities come at a cheaper per-unit price, we assume that p; < p;. Households can store
the excess amount of ¢ if they incur a storage cost, g(c).'! Because this model is not about the effect
of promotions on purchasing behaviour, prices are deterministic in this model.

Each time a household makes a trip to the store to purchase ¢ or n, they must incur a fixed trip cost, 7.
The financial asset a yields an interest rate r in the next period. Buying a also incurs a fixed transaction
cost, b. Households receive income Y every period and discount the future by 8.'> Households’ lifetime
utility over the two periods is given by the following expressions. If they choose to purchase the smaller
(non-bulk) size, it is given by

Upouk =u(c,Y—a—pc)—I{c>00rn>0}t—1{a>0}b
+Buc,Y+a(l+r)—pe)—I{c>00rn>0}1. (1)

If they choose the bulk size, it is given by

Upux = u(c, Y—a—2pic)—g(c)—I{c>0o0rn>0}t—I1{a>0}b
+ Blu(c, Y+a(l+r)—I{c>0o0rn>0}1]. 2)

If there are no savings (i.e. a = 0), then the small size is chosen (U, puik > Upuix) if the following
inequality holds,'?

u(e, Y—pge)—ule, Y=2pc) > Blulc, Y)—ulc, ¥ —py)| —g(o), 3)

where the left-hand side of equation (3) represents the consumption gain in period 1 (I') and the right-
hand side is the consumption loss in period 2, net of storage costs. Note that the term in the square
brackets on the right-hand side of the inequality will always be greater than zero.

Trip costs drop out of this framework, as both size options require trips to the store in both periods
to purchase the perishable good n. The remaining comparison implies that the smaller size is chosen
when the consumption gain in period 1 from purchasing the smaller size outweighs the consumption
loss in period 2, net of storage costs. If p; < 0.5xp, (i.e. the bulk discount is so large that it is cheaper
to buy two periods’ worth of the storable good), then the only reason to choose the smaller size would
be a sufficiently high storage cost as there would be no consumption gain in period 1.

We use variation in household eligibility for and availability of state EITC supplements as a random
shock to income (), to estimate changes in purchasing behaviour. The shock increases income in the
first period but not the second period.'* The decision to choose the non-bulk size instead of the bulk

! Where there is a convex function with g’(c) > 0 and g’'(c) > 0.

12 A period in this study is a month but tax refunds occur annually within certain months. For simplicity, we assume that Y is the same in both
periods; however, this can be relaxed.

13 Storing goods is preferred to saving if the storage costs are small compared to the transaction costs of depositing funds in an account (b), and if
interest rates are low compared to per-unit savings made by buying in larger quantities. We assume households are liquidity-constrained and have
no savings in period 1. Note that the incentive to save (a > 0) is lower when purchasing the large size compared with the smaller size.

14 A model with more than two periods could incorporate household expectations for their permanent income. However, the incentives to make
bulk purchases would remain during months with greater liquidity. We discuss these mechanisms in Section 5.
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size is now given by
u(lc, Y+t—psc)—u(c, Y+1—-2p1c)>p [u(c, Y)—u(c, Y—p‘\,c)] — g(o). @)

If there is diminishing marginal utility from 7, then I" is now smaller than in equation (3), making
the non-bulk size less attractive. Households are therefore more likely to choose the bulk size. For
income-constrained households, the bulk size may not have been affordable initially (i.e. ¥ < 2p;c).
With income increased by 7, it is possible that some households can now afford the bulk size that they
were not able to afford before, and might choose to buy bulk, if storage costs are low and the price
discount is large.'” It is worth keeping in mind that the quantity of the numeraire good purchased in the
first period will also likely increase. If income-constrained households are able to afford the amount
of necessities (both perishable and non-perishable) that they consume each period and they consume
necessities at a constant rate, then an increase in income such as 7 would only lead to an increase in
the purchase of the storable necessities as these can be carried over into the next period. We test for
this behaviour in our empirical analysis. This simple model yields the following predictions.

* Buying large quantities of storable goods is attractive if storage costs are low, and per-unit savings
for larger quantities are large.

* Stockpiling is a way for (risk-averse) households to smooth consumption. We therefore expect
purchases of storable goods to increase in response to increases in tax refund payments.
Additionally, expanding the household budget makes bulk sizes affordable for income-constrained
households.

We next describe how we can use transaction data to test the predictions from this framework to
analyse whether and to what extent households engage in stockpiling.

3 | DATA

We use the Consumer Panel Data from Nielsen through the Kilts Center for Marketing at the University
of Chicago Booth School of Business for the years 2004—12. The data are a representative panel of
households who use in-home scanners to record shopping trip purchases intended for personal, in-
home use. These data are also used in other studies of consumption, especially at the daily or weekly
level.'® The quantity and price for all items are tracked for each shopping trip.

Table 1 shows the characteristics of all the 21 product modules that are bought by at least
70 per cent of households. Out of these, nine are further bought by at least 90 per cent of households.
Each universal product code (UPC) is classified as part of a product module. There are 1,075 product
modules, which are again grouped into 125 product groups and 10 departments. There are only four
product modules that are bought by at least 95 per cent of households: dairy milk, fresh bread, fresh
eggs and toilet paper. All of these product modules are bought on more than 60 per cent of trips, but
only toilet paper is easily purchased in larger quantities and stored.

Toilet paper is ideal for this analysis as it is a widely purchased product with few complements, or
substitutes. (Table A.1 in the online appendix shows all product modules that are purchased by at least
90 per cent of households.) The more heterogeneous a product module is, the larger is the scope for
unobserved idiosyncratic household preferences. The worry with heterogeneity within modules stems
from having many substitutes that households might choose. Aggregating across a widely varied set
of products becomes more difficult because differentiating between substitutes in terms of quality and
taste is challenging. Toilet paper has a relatively small number of UPCs associated with it; while not

15 Note that, with linear utility in n, the trade-off between the two sizes is the same as it was before the shock.

16 Harding, Leibtag and Lovenheim, 2012; Broda and Parker, 2014; Orhun and Palazzolo, 2019.
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TABLE 1 Classification of goods in consumer panel data

Code Product X% of households buy: Non-perish. Bought UPCs
>70% >90% >95% >60% months

1042 Fruit drinks (non-canned) v v v 3,995
1209 Seafood: tuna, shelf stable v v 631
1290  Soup, canned v v v 3,337
1344 Cereal, ready to eat v v v v 3,859
1362 Cookies v v v v 10,728
1421 Peanut butter v v 1,046
1484  Soft drinks, carbonated v v v v 7,363
1487  Water, bottled v v v 3,375
1492 Candy, chocolate miniatures v v 585
1493 Candy, chocolate v v v v 4,509
1553 Soft drinks, low-calorie v v v 2,469
3603 Yogurt, refrigerated v 3,747
3625 Dairy milk, refrigerated v v v v 5,843
4000 Bakery: bread, fresh v v v v 10,074
4100  Eggs, fresh v v v v 2,710
7035 Soap, bar v v 1,551
7245  Facial tissue v v 856
7260  Toilet tissue v v v v v 1,127
7734 Paper towels v v 1,038
8420  Pain remedies, headache 4 v 3,147
8449 Deodorant, personal v v 1,617

Note: This table shows characteristics of product modules bought by at least 70 per cent of the households in our sample. The code in the first
column refers to the Kilts product module code. The last column shows the unique number of UPCs belonging to a given product module.
Source: Kilts Nielsen Homescan Consumer Panel 2004-12.

quite a commodity, there is a high degree of standardisation within this product category. Aggregating
over substitutes is non-trivial and could lead to measurement error. Some goods could show an
increase in purchases as the result of increased consumption of complementary goods rather than
stockpiling. Toilet paper, however, is a widely purchased, relatively homogeneous, standalone product
with very few substitutes or complements.'!” We certainly would predict stockpiling behaviour within
a household for other commonly purchased goods; the challenge is that households appear to have
diverse preferences and there are very few items that most households purchase regularly. Therefore,
we focus on toilet paper to demonstrate the importance of bulk purchases of storable goods as a way
to smooth consumption, before briefly considering an average effect across all product modules.

4 | EMPIRICAL STRATEGY AND IDENTIFICATION

We employ a differences-in-differences-in-differences (DDD) strategy and household fixed effects to
identify the effect of a larger tax refund on spending and quantity purchased of different types of
products. The identifying variation comes from changes in household-level eligibility for state EITC

17 Some products are measured in counts, others in weight or volume. Quantities of toilet paper are straightforward to aggregate in terms of ‘rolls’.
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supplements. Leveraging this variation allows us to estimate the causal impact of a transitory income
shock from a lump-sum tax refund on stockpiling.

In our analysis, we focus on predicting eligibility for state EITC supplements rather than exact
amounts that households would receive. The average generosity in states that offer a state EITC
supplement is roughly 16 per cent of the federal EITC amount, with several states around 5 per cent
of the federal EITC amount and only three states (Vermont, Minnesota and Washington DC) offering
more than 30 per cent of the federal EITC amounts. The duration for which these policies have been
in place ranges from one to six years in 2014.'®

As shown in Table 2, 22 states offered an EITC supplement on top of the federal EITC by 2012. To
generate a set of households that are plausibly eligible or marginally eligible for EITC supplements,
we restrict our sample to households with at most $50,000 in household income in the prior year.
This limit captures almost all groups eligible for EITC even after accounting for household size, and
excludes households that earn above a limit never eligible. We also restrict the sample to households
that are employed and non-retired because eligibility for the EITC arises only with earned wages.

We have continuous data on every shopping trip over approximately three years for each household
that is in the sample. We then aggregate these data at a monthly or bi-monthly frequency level. To
begin, however, we provide descriptive statistics at the household—year level, which include 21,555
unique households and 57,991 household—year observations. We observe household size, the race and
age of the household head, household income levels, and the type of household dwelling unit.'” Given
household income and the number of children, we can predict which households are eligible for tax
credits. We do not know if a household actually received a tax refund, but we do know if the household
is eligible for the EITC, and based on state of residence, if they are eligible for a state EITC if one
exists in a given year.

Table 3 shows the combinations of numbers of children and income that we use to identify
households eligible for the EITC in our sample.”’ The shaded cells indicate EITC eligibility. The
modal eligible single household has one child and a household income of $15,000-$19,999 while the

TABLE 2  Changes in state EITC 2004-12

Year New Increase No changes 2004-12

2004 MD IL™, MA, ME™, MN, NY, OK, RT"", VT
2005 DC

2006 DE™, VA™ ME™

2007 NM IA™,KS

2008 LA, MI, NC DC, MD, NE, NJ, NM, OR

2009 IN, MI, NC, NJ

2010 KS

2011 CT

2012

Note: This table shows changes in state EITC policies between 2004 and 2012. ‘New’ means a state EITC policy was introduced in that state in
a given year. ‘Increase’ means a state increased the generosity of its state EITC policy. Three states also decreased generosity between 2004 and
2012. These states were: New Jersey in 2010, Wisconsin in 2011 and Michigan in 2012. We do not show decreases here as we do not use the
variation in our analysis. The last column shows all the states that had a state EITC policy in place during the entire period, but no changes were
made to the policy. ™ indicates non-refundable credits for at least one year.

'8 In our event study analysis, we test the parallel trends assumption and whether state EITC supplements may have been introduced in response
to other factors.

19 See online Appendix A for more detail.

20 The matrix shows eligibility for both married and non-married households. In 2004, eligible cells were identical for both of these groups. Since
2008, eligibility became more generous for married households. Therefore, by the end of the sample period in 2012, there are additional eligible
groups of married households shown in a lighter shade of grey.
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TABLE 3 Eligibility

Income ($) Number of children Total
0 1 2 3 4 5 6 7

Panel A. Single households

<14,999 3,762 480 223 61 14 10 1 0 4,551
15,000-19,999 3,199 491 179 34 12 3 1 1 3,920
20,000-39,999 16,638 2,453 983 222 53 6 6 1 20,362
40,000-44,999 5,213 884 281 73 21 4 2 0 6,478
45,000-50,000 4,648 681 247 62 14 1 2 0 5,655
Total 33,460 4,989 1,913 452 114 24 12 2 40,966
Panel B. Married households filing jointly

<14,999 477 174 132 46 10 2 1 2 844
15,000-19,999 321 87 89 41 10 3 1 1 553
20,000-39,999 3,404 1,269 1,010 320 119 17 9 8 6,156
40,000-44,999 2,201 825 786 256 78 24 4 1 4,175
45,000-50,000 2,692 1,188 996 305 84 19 9 4 5,297
Total 9,095 3,543 3,013 968 301 65 24 16 17,025

Note: This table shows the number of individuals in our sample for different income range, household size cells, and marital status. The shaded
cells reflect households that are eligible for EITC and state EITC policies. The last column and last row of each panel show the totals. Panel A
shows eligibility criteria for single households, and panel B shows eligibility criteria for married households. For single households, there is no
change in eligible groups according to this definition from 2004—12. In panel B, the darker grey cells show eligible married households throughout
the entire sample period 2004—12. The lighter grey cells show additionally eligible groups by the end of the sample period in 2012. These changes
were implemented gradually starting in 2008.

modal eligible married household has two children and a household income of $20,000-$39,999.
Assuming a household in the middle of each bracket, in 2012, at the average state EITC rate of
16 per cent, the modal single household would receive $507 in state EITC supplements while the
modal married household would receive $578.

Looking closely at the cells in Table 3, households not eligible for the EITC are the largest sample.
However, most of the ineligible households can be considered ‘marginally eligible’. For example, a
household with annual income between $20,000 and $39,999 is not eligible if they have no children
but will become eligible with one child even if their income is unchanged. There are only three cells
in Table 3 that are more than one income group, or one child, away from being eligible for the EITC
(only one cell for married households by 2012). Importantly for our identification strategy, households
change eligibility status over time (see Section 5.3).

Table 4 shows that about 20 per cent of our household—year observations are EITC eligible in a given
tax year. EITC households are comparable with non-EITC households in terms of race and ethnicity,
but tend to be younger and have children. The average monthly spending of $560 implies that the state
EITC supplement payment almost doubles a typical household’s monthly potential spending.

Several studies examine household responses to state EITC supplements payments.”! These studies
all rely on an intent-to-treat framework based on EITC eligibility as shown in Table 2. >*> Similar
to Goodman-Bacon and McGranahan (2008), McGranahan and Schanzenbach (2013) and Browning
and Collado (2001), we compare the same households in months in which tax refund payments are
typically received across years with varying tax refund payments. In addition to state tax law changes,

21 See Kovski et al. (2022), Collin et al. (2021), Kondratjeva et al. (2021), Silveus and Stoddard (2020), Lenhart (2019) and Baughman and
Duchovny (2016).

22 The Tax Policy Center of the Urban Institute/Brookings Institution maintain a record of state EITC laws at https://www.taxpolicycenter.org/
statistics/state-eitc-percentage-federal-eitc.
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TABLE 4  Sample characteristics by EITC eligibility

Not eligible EITC eligible Total
Mean SD Mean SD Mean SD

Monthly spending 539.82 405.58 613.52 477.41 559.68 427.37
<$14,999 0.00 0.04 0.34 0.47 0.09 0.29
Between $15,000 and $19,999 0.08 0.27 0.08 0.27 0.08 0.27
Between $20,000 and $39,999 0.48 0.50 0.38 0.49 0.46 0.50
Between $40,000 and $44,999 0.20 0.40 0.13 0.33 0.18 0.39
Between $45,000 and $50,000 0.23 0.42 0.07 0.25 0.19 0.39
High school grad 0.30 0.46 0.39 0.49 0.33 0.47
College grad 0.34 0.47 0.31 0.46 0.33 0.47
Married 0.26 0.44 0.39 0.49 0.29 0.46
Single 0.34 0.47 0.19 0.40 0.30 0.46
Employed female 0.66 0.47 0.52 0.50 0.62 0.49
Part-time employed female 0.34 0.47 0.48 0.50 0.38 0.49
Employed male 0.79 0.41 0.76 0.43 0.78 0.42
Part-time employed male 0.21 0.41 0.24 0.43 0.22 0.42
Black 0.11 0.31 0.12 0.33 0.11 0.32
Asian 0.01 0.12 0.02 0.13 0.01 0.12
Hispanic origin 0.04 0.19 0.06 0.23 0.04 0.20
One member 0.62 0.49 0.22 0.41 0.51 0.50
Two members 0.28 0.45 0.24 0.43 0.27 0.44
Three members 0.05 0.23 0.25 0.44 0.11 0.31
Four members 0.01 0.10 0.24 0.43 0.07 0.26
Five or more members 0.04 0.19 0.05 0.21 0.04 0.19
Children 0.19 0.67 1.10 0.90 0.43 0.84
Aged under 25 0.00 0.06 0.00 0.06 0.00 0.06
Aged 25-34 0.06 0.23 0.09 0.28 0.06 0.25
Aged 3544 0.17 0.37 0.28 0.45 0.20 0.40
Aged 45-54 0.36 0.48 0.44 0.50 0.38 0.48
Aged 55-64 0.37 0.48 0.26 0.44 0.34 0.47
Aged over 65 0.15 0.36 0.08 0.27 0.13 0.34
Observations 42,369 15,622 57,991

Note: The table shows sample characteristics broken down by EITC eligible and non-eligible households as well as the overall sample.
Employment status refers to the head of the household.

we observe households that have a change in payments due to within-household changes in annual
income, as well as within-household changes in the number of children or marital status.
4.1 | Empirical strategy and identification

Treatment SEITC is defined as the interaction of three variables that are observable: year t, state s(7)
and eligibility e(i) of household i. Note that 7 and s together define availability of a state EITC law in

85UB017 SUOLLWIOD BAIER1D) 8|edl|dde au) Aq pausenof 8/ SapILe YO '8sn Jo S3|n1 104 Aeiq1 8ul|UO AB]1AN UO (SUOIPUOD-PUR-SLLBY/ WO /B | 1M Afeiqfeu! |Uo//SdNY) SUORIPUOD PUe SWe L 84} 885 *[E202/TT/TZ] U0 ARiqiauliuo A81iM ‘BeL Ad 6YEZT'068G-GLFT/TTTT 0T/I0p/WO0D"A8|IM ARe1q1jeul|uo//SdNY LWO14 popeojuMoq ‘0 ‘06855 T
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state s in year t. Eligibility, e(i), is itself determined by a combination of household income, marital
status and number of children. This results in a binary treatment indicator that takes on the value of
1 when a household is eligible and living in a state that has a state EITC supplement. Our baseline
specification to estimate the impact of lump-sum payments on expenditures is

Yip = aSEITC 5j)eiy + BXir + 84 + %y + Tyiiy + Ve(iy + Msiinr + Vetirstiy
+ 77te(i) + Pmodule T+ €imrs (5)

where Y;,; is the outcome of interest (log(spending), quantity, stockpile, inter-purchase time) for
household i in year ¢ and month m € {February, March, April}, s(i) is the state that household i
lives in, and e(i) is household i’s eligibility status for state EITC. poqule 1S @ set of product module
fixed effects. We run regressions at the monthly level, separately for the months February, March and
April, as well as for all three months together, the entire period over which tax refunds arrive (we
control for month fixed effects x only when we run the tax period regressions). Prior research suggests
nearly three-quarters of lower-income taxpayers receive their tax refunds by March.”® April serves as
a control month as most payments occur in February or March. This specification compares spending
and purchases in the same month across years.

X;; contains characteristics for household i in year ¢ that are relevant to purchasing decisions,
including income levels, the number of household members as well as the type of housing and receipt
of benefits from the Women, Infants and Children (WIC) welfare programme. Households’ type of
housing serves as a proxy for storage space.’* Single-family homes tend to be larger than apartments
or mobile homes, providing more storage space for goods. The marginal amount of space that a
household has for storing more packages of goods is an important factor in a consumer’s decision
to stockpile goods.”

In the specification without household fixed effects, the DDD strategy first compares eligible to
non-eligible households and then compares this difference by state EITC eligibility. This specification
is quite flexible and allows us to control for fixed effects and their interactions. A, and 7y(;) are
year and state fixed effects, respectively, and y,(;) is an indicator for EITC eligibility. Shocks to
consumption that hit the economy of the US overall in a particular year are absorbed by &, and do not
bias a.

Hs(ives Ve(i)s(iy and 71y,(;) are the interactions of the fixed effects. Perhaps most important are the
state—year fixed effects, f;y,, which capture differences across states that do and do not offer EITC
payments. Other policies that might have similar eligibility criteria and exist in states that also have
a state EITC are captured by v,;)s(;). Finally, federal policies or other factors affecting the eligible
group at a given time are controlled for by 7, ;).

Ye(iy captures the effect of eligibility for the EITC. As eligibility for state and federal EITC follows
the same criteria, ¥, ;) can be thought of as capturing the time-constant intent-to-treat effect of federal
EITC eligibility, while 7, (;, can be interpreted as capturing the time-varying intent-to-treat effect of
state EITC eligibility.

We also analyse the introduction of state EITCs in an event studies framework. This framework is
specified in equation (6). This includes separate estimates for the years leading up to the state EITC
policy and the years after the policy is introduced. Also, instead of using only EITC introductions, this
estimate includes variation from both introductions of EITC supplements and increases in generosity,
depending on the state.

23 Farrell, Greig and Hamoudi, 2018.
24 See Hossain (2020) for a discussion.

25 Ching and Osborne, 2020.
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Yie = Z USEITCInC, o s(iye(iy + BXir + 8 + Ky + Ty + Yeti)
ek

+ Usiire T Ve(iysi) T Drei) T Pmodule T Eimes (6)

where K = {< -3, -2, —-1,0, 1, 2, > 3}. SEITCInc indicates the year in which a state either introduces
or increases the generosity of a state supplement. For each state, we use the most recent event to define
SEITClInc.

The ay, coefficients are interpreted as the effect of the EITC treatment relative to the period before
the introduction of the state EITC supplement. This specification also allows us to examine whether
the parallel trends assumption holds in the DDD framework for pre-periods.

The permanent income hypothesis predicts that after the first year of receiving a state EITC
supplement, households should form expectations for the additional payment. If households rationally
smooth consumption, then any increase in expenditures caused by the state EITC at tax filing time
should be smaller each successive year.

The third and preferred specification that we use contains household fixed effects, which are only
easily interpretable in regressions with a single product module; thus, we consider household fixed
effects within that product module. The meaning becomes less clear in regressions containing multiple
product modules, and hence 6; is only estimated in specifications where we study a single product
module. This also explains why we do not include product module fixed effects in equation (7),

Yipy = &SEITC s3y0iy + BXi + 81 + Ky + Tyt + Vetiy T Msiyr

+ Voiysiy T Mre(iy + €i + Eime> @)

where 6; are household fixed effects. In this specification, we cannot identify parameters of fixed
household characteristics as these are captured in 6;. Every coefficient is identified from households
for which those variables change. The household fixed effects results are our preferred results as they
use variation within households and remove unobserved effects that are constant within a household. In
particular, « is identified from households who change their treatment status for one of three reasons:
a state introduces an EITC in that year, they become eligible because their income, marital status or
number of children changed, or they move to a state with a state EITC.

Overall, this approach adds several dimensions that have not been addressed in prior studies. First,
we focus on changes in the state EITC payments as a form of transitory income (although we also
provide estimates for the federal EITC). Second, we can compare purchases by type of good in terms of
spending as well as quantity, at both a shopping-trip level and over short periods when EITC payments
are distributed. Finally, we can estimate expenditure changes in the data using a differences strategy,
as well as an event study around the date of the state EITC change. These approaches provide more
precise estimates of how consumers respond to EITC payments.

4.2 | Threats to identification

Several factors support the premise that these estimates can be interpreted as a causal effect of state
EITC supplements on consumption. First, we show parallel trends of eligible households, compared
with ineligible households, in states with a state EITC supplement versus those without a state EITC
supplement using an event study (Section 5.6). While Jones and Michelmore (2018) find some degree
of correlation between state EITC generosity and factors such as state unemployment rate and tax
revenue from 1992-2013, we do not find such correlations in the subperiod from 2002 to 2012. We
do, however, find a positive correlation with the number of Medicaid beneficiaries (see Table B.1 in
the online appendix). We also do not find a strong correlation of the state EITC supplements with other
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benefit amounts (only a slight correlation with Supplemental Nutrition Assistance Program benefits),
which makes us more confident that we are isolating state EITC supplements with our approach. Any
national-level shocks in prices, unemployment or other factors would affect households across states
and not be systematically correlated across states and within state EITC eligibility characteristics.

Second, it is unlikely that households accurately foresee changes in their state tax refunds due
to changes in state tax laws. Given the small magnitude of these payments, people may not find
it worthwhile to invest in obtaining the knowledge needed to understand changes in state EITC
supplements.

Third, we perform several robustness tests on a set of households whose eligibility status switches
solely due to the introduction of a state EITC supplement, thereby ruling out that effects are driven by
households that might be systematically changing their filing status to receive state EITC benefits (see
Section 5.3). Selection into the federal EITC is controlled for in our design by estimating the effect
of eligibility status, y, ;). Prior studies on the federal EITC show that people respond at the intensive
margin of work to claim a larger EITC payment.”® After a state implements an EITC supplement, the
rate of claiming the federal EITC will also tend to increase.?’ In our analysis, however, we focus on
eligibility for these payments not actual payment receipt. Also, any variation in self-employment or
work hours choices in the prior calendar year would not have a direct effect on consumption patterns
only during our focal months of February and March relative to the rest of the year.”®

Fourth, we show that eligible and non-eligible households are similar in their characteristics (see
Section 5). We also examine the selection of states into having a state EITC supplement (see online
Appendix B). Only 22 states provide a state-level EITC supplement in 2012, so we maintain a
substantial ‘never treated” comparison group.

5 | RESULTS
5.1 | Main results
5.1.1 | Toilet paper estimates

Table 5 shows the results of a fixed effect specification for toilet paper purchases at the shopping-trip
level. Toilet paper is measured in units (rolls) and the average number of rolls bought per trip is 12.1;
a pack of 12 rolls of toilet paper averages $5.84 in price (49 cents per roll). The main estimate of
interest is ¢ (from equation (7)), which can be interpreted as the response of household expenditures
to the potential lump-sum payment from the state EITC. y is also interesting as it captures the effect
of overall federal EITC eligibility. Throughout, we cluster standard errors at the household level due
to the panel nature of our data and because purchases are correlated within households.

Panel A of Table 5 shows the effect of state EITC eligibility on units or rolls of toilet paper
purchased in each period. In March, there is an increase of about 2.4 toilet paper rolls per trip,
compared to the mean of 12 rolls; this is an increase of 20 per cent.”” At the top end of the confidence
interval, we cannot rule out that six additional rolls of toilet paper are bought, which would imply
going from a pack of 12 rolls to a pack of 18 rolls. Corresponding to this increase in the quantity

26 For examples, see Kleven (2019) and Wilson (2022).
27 Neumark and Williams, 2020.

28 Iselin, Mackay and Unrath (2021) study a selected sample of California tax data to show that 99 per cent of federal EITC filers qualify for the
state EITC supplement, and 78 per cent of parents who are eligible for the state EITC supplement claim it. The fact that some eligible households
do not actually receive payments makes our estimates more conservative; we would not expect those who do not receive a payment to change
their consumption, thereby reducing the overall estimated effect sizes.

29 Our empirical strategy compares months of February, March and April across years with or without state EITC supplements. Farrell et al. (2018)
show that February and March are the months in which nearly all EITC-eligible households receive their tax refunds. We therefore consider April
to be a ‘control’ month that allows us to make use of the within-year variation in household purchases, similar to Kueng (2018), among others.
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purchased, there is an increase in spending shown in Panel B of 66 cents (11 per cent). Given that,
for the modal person, the state EITC amount is approximately equal to total monthly spending, this
increase in spending on toilet paper seems reasonable: households are buying a larger quantity and
spending relatively less on these purchases relative to the quantity.’ This confirms our predictions
from the simple model in Section 2.

Bell, Chiang and Padmanabhan (1999) suggest that stockpiling behaviour can be identified by
increased purchase quantity along with increased inter-purchase times. Panel C tests this by using
the days since the last purchase as a dependent variable. If there was no increase in these days, then
this could indicate that households simply consumed more but did not store any stockpile. In Panel C,
there is an increase of 6.3 days of the inter-purchase time — almost a week longer — or a 14 per cent
increase in inter-purchase time relative to the mean.

Panels A, B and C show larger estimates in February for the state EITC supplement for eligible
households (coefficient displayed in row 2 of Table 5). Eligibility criteria for state EITC and federal
EITC are the same. If federal EITC receipts arrive slightly earlier than state EITC receipts, then this
effect might be capturing the time constant increase in spending during tax time from the federal
EITC relative to those households that are not eligible.?! It also makes sense that these effects would
be larger than the main treatment effect, as federal EITC amounts are larger than any state EITC
payments.

Our simple model in Section 2 predicted that storage costs influence the decision to buy storable
goods. Panel C shows that compared with living in a single-family house, households in other types
of housing have fewer days between purchases (see Panel C of Table 5). This corresponds to our first
prediction.

Finally, Panel D of Table 5 estimates the effect of state EITC eligibility on the inflow into storage
at the monthly level. The actual stockpile of the household is unobserved, but the monthly household-
level fixed effect models offer some helpful evidence.’” Panel D shows that in February there is a
statistically significant increase of three ‘extra’ rolls of toilet paper, defined as being more than the
average monthly household consumption, but very close to zero in most other periods.

5.1.2 | Aggregated time period estimates

We continue with estimates of units and log spending at the monthly and biweekly level in Table 6.
Like Table 5, these estimates include household-level fixed effects so that identification comes from
within-household changes due to the introduction of state EITCs rather than the comparison of
households in different states and with different eligibility statuses that might affect their consumption
in unobserved ways. In addition to an increase in quantity in March, the aggregated quantity appears
higher in February as well. There is an increase of roughly three rolls in February at the monthly
level and March at the biweekly level. The fact that there is not much difference between these
two coefficients suggests that the biweekly estimates capture the relevant increases in purchases. In
March, there is roughly a 16 per cent increase in biweekly spending, but only an 11 per cent increase
in monthly spending. This drives up the biweekly spending, but evens out over the entire month.
Households appear to make one trip in which they buy a larger quantity of toilet paper as opposed to
buying more across trips.

Figure | (‘No HH FE’ panel) shows spending and quantity effects («) at the biweekly level from
specifications without controlling for household fixed effects. Figure 2 does the same for monthly

30 The average lump-sum state EITC refund for a married household with two children is $578, and the average monthly total spending is $613.
The response in terms of toilet paper expenditures equates to a quantity elasticity of 16 per cent, and price elasticity of 10.4 per cent.

311t does appear that state refunds lag federal processes. See Aladangady et al. (2018) for a discussion.

32 We regress monthly units of toilet paper on household fixed effects. We interpret this as average monthly consumption. The inflow is the
difference between units purchased in a month and the average monthly consumption.
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FIGURE 1 Robustness: biweekly, toilet paper

Note: The figure plots the triple differences coefficient (&) from equation (7) and 95 per cent as well as 90 per cent confidence intervals for
biweekly units and log of biweekly spending on toilet paper separately for tax months (February, March, April) separately and in combination
(All). The ‘No HH FE’ specification runs equation (7) without household fixed effects. ‘No switchers’ shows the triple DiD coefficient from
equation (7) for households that do not switch eligibility for other reasons than the introduction of a state EITC policy. ‘“Twoway clustering’
reports results for ¢ with standard errors clustered by household and state instead of household only. Finally, “ZIP FE’ reports « for a version of
equation (7) where we replace state fixed effects with ZIP code fixed effects.

amounts. When we control for household fixed effects, identification relies strongly on those switching
their eligibility status. These switchers might be experiencing changes in their household structure
(having an additional child or getting married, for example) that may impact both consumption
patterns and EITC eligibility status. However, our results without household fixed effects are very
similar to our main results; households changing eligibility status does not generate different estimates.
Figures 1 and 2 (“Twoway clustering’ panel) report standard errors for biweekly and monthly toilet
paper spending and quantity that are clustered at both the household and the state level. While adding
state-level clustering dampens the quantity results relatively more than the spending results, this does
not alter our main conclusions.
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FIGURE 2 Robustness: monthly, toilet paper

Note: The figure plots the triple differences coefficient (ct) from equation (7) and 95 per cent as well as 90 per cent confidence intervals for monthly
units and log of monthly spending on toilet paper separately for tax months (February, March, April) separately and in combination (All). The
‘No HH FE’ specification runs equation (7) without household fixed effects. ‘No switchers’ shows the triple DiD coefficient from equation (7) for
households that do not switch eligibility for other reasons than the introduction of a state EITC policy. ‘Twoway clustering’ reports results for a
with standard errors clustered by household and state instead of household only. Finally, ‘ZIP FE’ reports « for a version of equation (7) where
we replace state fixed effects with ZIP code fixed effects.

There consistently is no effect in April, which is reasonable given that most households receive
their tax refunds in February and March. In addition, if most households eligible for the EITC are
credit-constrained, payments should be spent close to the time of receipt, in February or March. Taken
together, Table 6 suggests that households are purchasing and storing more toilet paper during income
tax filing season, spending relatively less as they are buying at a cheaper per-unit price and consuming
this saved supply over a longer period. These effects are in response to being eligible for a relatively
small lump-sum state EITC payment. Our monthly results suggest savings of 6 per cent on average
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across all households.?* These are likely to be a lower bound estimate for three reasons. First, as many
as one in five eligible households will fail to receive an actual payment.’* Second, some households
may adjust in quality not quantity, and some may not take advantage of quantity savings opportunities,
but still buy and store goods for future consumption (see Section 5.2). Third, some consumers will shift
their consumption bundles based on the income effects of the reduction in per-unit prices.

It is notable across estimates that households living in multi-family dwellings or mobile homes
purchase significantly fewer units relative to households in single-family homes, with households in
multi-family units purchasing the least. This is consistent with storage costs being part of the decision
to buy larger quantities.” For households deciding to buy and store goods, the marginal amount of
space remaining should be a key consideration before buying larger quantities.

5.2 | Quality substitution

Households could potentially use state EITC payments to adjust along a quality margin by buying
better quality products instead of buying in more quantity. While toilet paper is quite homogeneous,
it can still vary in thickness. We run our DDD specification with the share of one-ply toilet paper
purchased as a dependent variable, and we present the results in Table 7. We find decreases in the one-
ply share that are very close to zero in March and April and similarly small increases in February. This
evidence points to the fact that households are not primarily targeting quality as margin of adjustment.
Regardless, higher-quality products would only reduce our unit-based estimates.>*

5.3 | Robustness

We estimate four additional robustness exercises to help solidify the assumptions and findings already
described. First, Table 8 shows that state EITC policies are not associated with changes in purchasing
among people who are not eligible for EITC payments — a reassuring finding. Second, Table 9 shows
that the estimates are not driven by the staggered introduction timing of state EITCs. Third, Figures 1
and 2 show that the effects among households already eligible for a new state EITC are similar to
those among households who became eligible after a state EITC was implemented. Finally, these
same figures show that our estimates are robust to the possibility of dynamic price changes by local
retailers.

The first robustness exercise is shown in Table 8 for biweekly purchases of, and spending on,
toilet paper. This differences-in-differences (DD) specification is for a population that is unaffected by
changes in EITC policies: households with an annual income of over $100,000. While these estimates
cannot control for state—year variation, the results suggest that there is no effect of state EITC policies
for this higher-income group. We can rule out that the main results are due to other events or policies
occurring simultaneously to state EITC policies.?’

The second exercise is to address the potential bias arising from EITC policies being introduced
across states in different years. Several studies highlight the potential for bias when policies are

33 At the monthly level, a 16.5 per cent increase in quantity of toilet paper purchases in March versus 11 per cent increase in spending. At the
biweekly level, a 22 per cent increase in quantity versus 16 per cent increase in spending.

34 Iselin et al., 2021.

35 Ching and Osborne, 2020.

36 Households with certain wastewater systems, especially septic tanks, may only ever purchase one-ply toilet paper, which breaks down more
readily. To include households that are ever observed purchasing two-ply toilet paper. If households are substituting to thicker toilet paper with
their tax refund payments, we should see the share of one-ply toilet paper decrease in tax months.

37 Figure D.1 in the online appendix shows corresponding event study results.
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adopted over time.*® Table 9 only includes comparison states that never change state EITC policies.*”

These estimates include only one treated state at a time, with states that never introduced a state
EITC until 2012 as control group. These results are similar to Table 6, showing that households in
the seven states that introduce a state EITC during our period of observation shift spending in similar
ways.*? These estimates are evidence that the prior differences-based coefficients are not driven by
the staggered nature of our policy variation.

There are other methods that we considered to estimate a single average treatment effect. The
approaches of both Callaway and Sant’ Anna (2021) and Borusyak, Jaravel and Spiess (2023) to two-
way fixed effects designs with staggered policy introductions are primarily targeted at DD settings.
While incorporating a triple-differences strategy is possible using the approach used by Borusyak
et al. (2023), our data present several challenges. The imputation approach Borusyak et al. use is
data-intensive and requires relatively large numbers of observations in a given cell to estimate reliable
results. Unfortunately, in our data, this approach leads to many dropped observations, which then
further leads to multicollinearity issues given the high dimensionality of fixed effects.*! The approach
we use instead provides a consistent control group to compare with newly treated households,
which avoids a comparison with already treated units and comes closest to the stacked approach of
Deshpande and Li (2019) by treating each event (defined as a set of treated units in a given period)
separately. This approach is enhanced by the fact that we have a large group of never-treated states,
and a rich set of fixed effects. While we are unable to provide an overall average treatment effect, we
are nevertheless confident that our event study allows us to understand heterogeneous effects across
states.

The next robustness test addresses the concern that households are manipulating their eligibility
for a state EITC. Variation in eligibility largely comes from households becoming eligible due to
individual-specific changes in income, marital status, the number of children, or the state of residency.
A variance decomposition exercise shows that 82 per cent of variation in treatment status is due to
annual income changes the prior year, followed by 9.2 per cent due to state EITC introductions, 2.6
per cent due to changes in the number of children,*” 0.19 per cent due to moves across states, and 0.03
per cent due to changes in marital status. Figures 1 and 2 (‘No switchers’ panel) only use the subset of
people who are eligible due to state EITC policy introductions, showing similar patterns of biweekly
and monthly toilet paper spending and consumption among households who do not switch eligibility
status for any other reason than the introduction of a state policy. Even though we lose precision, these
estimates support the idea that the main results are not driven by households switching eligibility
status.

Our final robustness exercise is to control for retail store price variation during tax season. Hastings
and Washington (2010) show that grocery stores increase intra-month prices when households receive
food benefit payments. We run a specification with ZIP code fixed effects and show results in Figures 1
and 2 (‘ZIP FE’ panel) to control for local area price effects. These estimates correspond closely to
our main effects in Table 6. +*

38 Goodman-Bacon, 2021; De Chaisemartin and d’Haultfoeuille, 2020; Callaway and Sant’ Anna, 2021; Athey and Imbens, 2022.

39 Goodman-Bacon, 2021; De Chaisemartin and d’Haultfoeuille, 2020; Callaway and Sant’Anna, 2021; Baker, Larcker and Wang, 2022; Athey
and Imbens, 2022.

40 Note that households in Delaware and Virginia are unlikely to receive state EITC payments since these state EITCs are not refundable.

4! There are further data requirements that make it difficult to estimate (a) household fixed effects and (b) state—year trends, which are crucial for
causal identification.

42 Only the state of Wisconsin varies state EITC amounts based on the number of children.

43 Even if stores did systematically raise prices in response to state EITC policies, this would only reduce the magnitude of our estimates.
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5.4 | Perishable goods, canned goods and paper products

In Table 10, we estimate spending on common products that households purchase regularly but
are perishable and difficult to store: eggs and bread. Each row displays the state EITC ‘treatment
effect’ (a) for one product module (Table A.2 in the online appendix shows the mean values for
reference). Focusing first on the monthly results, there is no statistically significant increase in units
or spending for eggs in any of the months related to EITC payments. Indeed, there is no clear pattern,
with estimates that are sometimes positive, sometimes negative. For bread, there is no statistically
significant increase in units or spending in February or March, but there is an increase in April.
Compared with the monthly mean of ounces of bread purchased, 7.5 ounces represent a 11.2 per
cent increase. Spending increases at a similar rate, by 11.5 per cent. In contrast to toilet paper, the
increase in spending is not lower in percentage terms than the increase in quantity. The effect is also
occurring in April, which we consider more like a control month. For biweekly units, there is a slight
overall increase in the quantity of bread purchased (across the three months), an increase of around 5.7
per cent relative to the mean, and no increase in spending. There is no month that indicates a precise
increase in the amount of bread purchased, and no indication of more eggs being purchased.

In Table 11, we examine canned goods. Across the different aggregation levels, canned goods
show more units purchased but this increase is only statistically significant in April, with a precisely
estimated increase in monthly spending of 5 per cent at the monthly level and 4 per cent at the
biweekly level, or an 8 per cent increase relative to the mean quantity of canned goods. We might
expect canned goods to perform more like toilet paper. However, unlike toilet paper, canned goods
are less likely to be bundled into multi-unit packaging in retail stores, and even if bulk packages are
offered, consumers may not want to use large quantities of a single variety of canned good. Toilet paper
is a more homogeneous good that is widely used, easily sold in larger quantities, and can be stored
indefinitely (whereas canned food has an expiration date). Still, despite the problematic features of
canned goods as a product category for this analysis, these estimates are generally in the direction we
would predict — more purchases in tax refund months. The change in quantity also exceeds the change
in spending, which is consistent with storing goods for future use.

Table 12 displays estimates for all paper products, which include toilet paper, as well as paper
towels, facial tissue, paper napkins and disposable dishes.** These estimates do not include household
fixed effects (see Section 4.1), so identification is not coming from the margin of household EITC
eligibility. Table 12 shows more units purchased at the trip level, and no precise effect on spending.
This is evidence of an increase in quantities at lower per-unit prices. The estimates are consistent with
the toilet-paper-specific estimates, but less precise. There are many substitutes for facial tissues and
paper towels, however, and these may not be goods households will want to stockpile for later use.

5.5 | All product modules

Table 13 includes all product modules together and estimates the specification described in
equation (5). All regressions in Panels A and B include product module fixed effects that account
for between-module heterogeneity. The estimates are all positive. None of the coefficients is precisely
estimated, which is not surprising given that there are many product modules with different measured
units, as well as different purchase frequencies. Unit estimates for March could be larger than spending
estimates (based on confidence intervals), which is consistent with some efficiencies in purchases.
Consumers may well use savings from purchasing in larger quantities to offset purchases of other
goods they ordinarily would not buy or buy rarely, for example. Panel C aggregates spending on all
product modules at the monthly level. This shows a more precisely estimated impact of being eligible

4 We performed a fixed effects analysis for sanitary pads in Table C.1 in the online appendix, showing statistically significant increases in the
quantity bought specifically for female-headed households.
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(a) Biweekly units (all product modules), increase in EITC (b) Log biweekly spending (all product modules), increase in EITC
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FIGURE 3 Event studies for biweekly units and spending

Note: This figure shows event study coefficients and 95 per cent confidence intervals for biweekly units and spending on all product modules
(panels a and b) and for toilet paper (panels ¢ and d) during tax months (February, March and April). All coefficients are relative to the year before
the introduction or most recent increase in generosity of state EITC policies.

for state EITC payments in a state and year that the supplement is available. There is a 5.8 per cent
increase in aggregate monthly spending in all tax months.

5.6 | Event study

Finally, in Figure 3, we show purchasing trends using an event study framework around the year a
state changed its EITC. This is helpful to corroborate the DDD estimates in the previous tables, as
well as to examine changes in responses over time. Figure 3(a) displays biweekly units for all product
modules. Figure 3(b) shows the log of biweekly spending for all product modules. Figures 3(c) and
(d) focus on biweekly units and log biweekly spending on toilet paper. The event is defined as the
most recent increase in state EITC — either an introduction (as in Delaware, Virginia, Louisiana and
Connecticut) or an increase in generosity (as in Maine, lowa, Washington DC, Maryland, Nebraska,
New Mexico, Oregon, Indiana, Michigan, North Carolina, New Jersey and Kansas). In Figures 3(a)
and (b), none of the estimates of EITC eligibility is statistically significant, although based on the
confidence intervals, there could be changes of up to 4 per cent in spending the year after the EITC
introduction or benefit increase. Like the other aggregated estimates, any increase in consumption on
specific products is being masked across all product modules.

The event study estimates in Figures 3(c) and (d) are only for toilet paper. These figures show an
increase in units in the year the EITC policy is introduced, which corresponds well with the prior
fixed effects estimates. Three or more years after the introduction of the policy, households are still
purchasing one additional roll of toilet paper when they are eligible for state EITC and state EITC
is available. This corresponds to the theoretical intuition that there is an increase in consumption if
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(a) Biweekly units (eggs), increase in EITC with fe (b) Log biweekly spending (eggs), increase in EITC with fe
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FIGURE 4 Event studies for bread and eggs

Note: This figure plots event study treatment coefficients and 95 per cent confidence intervals for biweekly units and the log of biweekly spending
for eggs (panels a and b) as well as bread (panels ¢ and d). All coefficients are relative to the year before the introduction or most recent increase
in generosity of state EITC policies.Our event study design also serves as a test of the parallel trends assumption as it accounts for differential
introduction times and compares the treatment and control groups in the years prior to introduction. We can reject the hypothesis of pre-trends.
Relative to the year before the introduction, there is not a single statistically different pre-treatment coefficient (see also event studies with
placebo treatments in Figure D.2 in the online appendix). Overall, the event studies show similar effects in the first year since state EITC policy
introductions, as is shown in the estimates in Table 6, in terms of quantity shifts and savings from buying in bulk.

permanent income increases by an unanticipated but permanent shock, but this increase is moderated
over time. Given frequent changes to state EITC eligibility, households likely have uncertainty about
the exact amount of the EITC payment. Households cannot perfectly smooth consumption as they
cannot predict by how much permanent income has increased.*> Figures 4(a)—(d) show the event
study results for bread and eggs; there is no response to the introduction of the state EITC supplement.

6 | CONCLUSION

Households making less than $50,000 annually who are eligible to receive state EITC supplement
lump-sum payments buy more of a widely purchased, non-perishable, transportable good during
income tax filing months. Based on triple-differences estimates, as well as with household fixed
effects, eligible households appear to increase their purchases of toilet paper by 20 per cent per
shopping trip in the months tax refund payments are distributed. Purchase times also increase by
14 per cent, suggesting that households are storing toilet paper for later use. Spending on toilet
paper only increases by about 11 per cent, which further suggests that households are saving by
buying in bulk. We do not find similar increases in purchases among goods that are perishable. These

45 Hsieh, 2003; Caldwell, Nelson and Waldinger, 2023.
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results are consistent with past studies showing consumer stockpiling of goods.*® However, our study
exploits variation in household liquidity levels using a plausibly exogenous state tax policy, showing
stockpiling also allows people to save goods, which they can afford to buy at lower per-unit prices, for
future consumption. We estimate about a 6 per cent rate of return for households by engaging in this
behaviour — a reasonable alternative to the low-yield savings accounts common in this era.

Consumer preferences are idiosyncratic across the wide variety of goods tracked in our retail
scanner data. Toilet paper is an exemplar good for measurement reasons but demonstrates that people
can use savings from lower per-unit costs to stockpile using income tax refund proceeds. In theory,
each consumer may behave similarly by stockpiling across storable goods in their choice set, even if
they are not as commonly purchased as toilet paper. If buying in larger quantities allows for even a
modest level of acquiring goods at lower prices, this expands people’s budget constraints and allows
them to reallocate their spending to achieve a different bundle of goods, thereby achieving a higher
level of utility. If the same patterns of stockpiling are possible for other storable goods, the households
in this sample could be ‘saving’ by buying in larger quantities and stockpiling across their budget set.

These results could also be evidence of non-financial motivations for consumers to save in stored
goods. For example, buying a stockpile could serve as a commitment device — people may know
they otherwise would be tempted to spend these lump-sum payments on other, less-productive goods
and services.*” Lump-sum payments could otherwise be treated as ‘found money’ rather than regular
income, and spent in less optimal ways.*® These annual payments may also serve as a reminder for
consumers that they can take advantage of lower per-unit costs — something they might not otherwise
focus on when they are struggling to make ends meet with their regular income.*’

Beyond any behavioural factors that may motivate consumer behaviour, this study provides further
evidence of the extent of within-household responses to shocks. Aguiar and Hurst (2007) show that
older households retired from work trade off time spent searching and shopping for goods to obtain
lower prices, for example. Our study cannot estimate time spent shopping, but we do show a shift in
the characteristics of the shopping basket to lower per-unit costs. Aguiar and Hurst (2007) estimate a
lower bound of a 7 per cent gain from additional time spent shopping, a similar level as our estimated
savings of 6 per cent. The low-income, working-age adults in our study may not have the same ability
to spend time shopping as retirees, but simply by buying in quantity they can achieve similar gains.
Another example of a related study is Griffith, O’Connell and Smith (2016) who show that consumers
maintained a level of calories purchased even while reducing their food expenditures by searching
out lower prices and substitute products. These authors show a 3 per cent lower average price paid
per calorie during a recession — again in a similar range as our estimates from buying in quantities.
Consumers appear to be remarkably resilient at finding strategies to maximise intra-temporal utility.

Understanding the range of strategies consumers use to sustain consumption, including stockpiling
during income tax refund season, helps inform ways to better model the complex processes
underpinning trends in economic inequality. Aggregated data on expenditures commonly used in
micro and macro studies may not detect how consumers are shifting their behaviour. This may
be an important factor as researchers study the differential effects of inflation across the income
distribution.’® Consumption levels are likely to be less volatile than income or consumer spending
data would indicate as households are finding ways to use stockpiles, substitute to lower-cost goods,
or buy at lower per-unit prices. Given rising levels of inflation in the costs of goods, households’
ability to smooth consumption may become even more important to understand. While not reflected

46 Narasimhan, Neslin and Sen, 1996; Hendel and Nevo, 2004, 2006; Sun, 2005; Nevo and Wong, 2019.
47 Brunnermeier, Papakonstantinou and Parker, 2017; John, 2020; Zaki and Todd, 2023.

48 Milkman and Beshears, 2009; Feldman, 2010; Jones, 2010; Zhang and Sussman, 2018.

49 Karlan et al., 2016.

30 Jaravel, 2021.
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in savings rates or financial wealth statistics, stored goods provide a way for marginal households to
support future consumption.

Finally, this study has implications for the optimal design of benefit programmes, especially
as policymakers consider how to evaluate the adequacy of benefit levels provided by safety net
programmes. Policy analysts have debated trade-offs between paying out less frequent, larger lump
sums, versus payments of smaller amounts more frequently. More frequent, regular income may have
benefits for people’s ability to manage their cash flow”' and some researchers argue that more frequent
benefits are more valuable to households.”” These payments could also help people to overcome
behavioural biases such as procrastination and self-control problems.’* Other studies, however, argue
that lump-sum payments facilitate durable consumption and household savings.’* Our study shows
that lump-sum government payments facilitate consumers to purchase and store goods as another form
of consumption smoothing, especially among households who may otherwise be liquidity-constrained.
The optimal benefits policy may include both regular monthly payments as well as annual lump sums,
as provided through the EITC.
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