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Abstract

During the COVID-19 pandemic, U.S. households received economic impact payments through several
federal aid programs. Simultaneously, the U.S. food sector experienced dramatic shifts in the source of
demand and consumer spending behavior. Motivated by this, we evaluate the associations between federal
financial assistance and both household food-at-home and food-away-from-home expenditures. The first
two economic impact payments were associated with increased spending on food-at-home, while only the
first was associated with increased spending on food away from home. All three payments were associated
with an increased probability of spending on food away from home.
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1. Introduction

In response to the coronavirus disease 2019 (COVID-19) pandemic, a sequence of federal
financial aid packages (i.e., the Coronavirus Aid, Relief, and Economic Security [CARES] Act, the
Coronavirus Response and Relief Supplemental Appropriations [CRRSA] Act, and the American
Rescue Plan [ARP] Act) were launched by the U.S. government in an effort to protect consumers
and businesses and to stimulate the economy.! From March 2020 through 2021, many U.S.
households received financial assistance in the form of economic impact payments (i.e., stimulus
payments), additional unemployment benefits, and child tax credits, among others (H.R.133—
116th Congress (2019-2020): Consolidated Appropriations Act, 2021, 2020; H.R.748—116th
Congress (2019-2020): CARES Act, 2020; H.R.1319—117th Congress (2021-2022): American Rescue
Plan Act of 2021, 2021; Schild and Garner, 2021). These stimulus bills have been among the largest
aid packages in U.S. history (Boccia and Bogie, 2020; Brewster, 2020), inspiring numerous
assessments of their effectiveness in spurring economic activity and measuring their impact on
consumer behavior. Such assessments include Baker et al. (2020), Chetty et al. (2020), Coibion,
Gorodnichenko, and Weber (2020), and Schild and Garner (2021), to name but a few. However,
there is a lack of refereed research evaluating the extent to which each federal aid package
influenced consumer spending behavior in food retail and foodservice outlets while controlling for
important demographic characteristics that vary across consumers.

The U.S. food sector, in particular, experienced substantial change in spending patterns as
residents resorted to “panic buying” at the onset of the pandemic (Altstedter and Hong, 2020;
Kassas and Nayga Jr., 2021; O’Connell et al,, 2021), and as food demand shifted away from
foodservice and into retail (Chenarides et al., 2021; Deconinck, Avery, and Jackson, 2020;

The CRRSA Act was a division of the larger Consolidated Appropriations Act, combining COVID-19-related stimulus
relief with an omnibus spending bill for the 2021 federal fiscal year.
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Hayes et al., 2021; Hobbs, 2020; Weersink et al., 2021; Zeballos and Dong, 2021). From USDA
Economic Research Service (2022) estimates, February to March of 2020 saw national food-at-
home (FAH) expenditures increase from 65 to 81.8 billion dollars, or 26%. By comparison,
national FAH expenditures rose only 12% from February to March of 2019 (USDA Economic
Research Service, 2022). Conversely, national food-away-from-home (FAFH) expenditures fell
from 79.3 billion dollars in February 2020 to 41.8 billion dollars by April 2020, or a 47% reduction
in just two months’ time (USDA Economic Research Service, 2022). On net, total national food
sales declined by 32.1 billion dollars, or 22%, from March to April of 2020 and did not recover to
pre-pandemic levels until July of the same year (USDA Economic Research Service, 2022).

COVID-19 substantially impacted the vital U.S. food industry, with economic losses at the
onset of the pandemic measured in tens of billions of dollars per USDA statistics discussed above.
Federal efforts to spur economic activity and protect consumers and vital industries may have
thwarted even larger adverse impacts by enabling, or perhaps incentivizing, U.S. consumers to
spend on food. However, prior studies have not accessed this enabling or incentivizing of food
purchases across food outlet types and for each wave of federal spending. Given the magnitude of
impact COVID-19 had on the U.S. food industry, the historically large amount of federal money
provided to the public during the pandemic, and there being multiple payments made available to
U.S. consumers, a richer assessment of governmental policy and its impact on the U.S. food
industry is warranted. This research provides such an assessment, centering around two primary
research questions. First, did the economic impact payments (EIPs) provided through the CARES,
CRRSA, and ARP Acts incentivize or enable U.S. consumers to purchase food away from home
during the human health and economic disruption? Second, were larger payments associated with
increased spending in both FAH and FAFH outlets and did that association differ between the
three payments?

To answer the stated research questions, a Tobit model is estimated — separately for each of the
three federal payments and using household-level survey data — to determine the association
between the EIPs and survey respondents’ household FAH spending while accounting for
censored expenditures. A selection model is also estimated, separately for each of the three
payments, to determine the association between the EIPs and the probability of a household
having spent on FAFH. The association between the payments and household FAFH expenditures
is then quantified, conditional on a household having spent on FAFH. Estimating the censored
FAH model and FAFH selection model separately for each stimulus package and allowing the level
of federal financial aid to vary across models (reflecting the payment qualification specifications of
each aid package) enables assessment of how associations between the EIPs and household food
expenditures may have changed as each aid package was implemented.

Rather than use national estimates of household food expenditures as provided by the
U.S. Department of Agriculture (USDA) or scanner-based data as utilized by Marchesi and
McLaughlin (2022) and McLaughlin et al. (2022), this study uses household-level food
expenditure data from the Meat Demand Monitor (MDM) online survey (AgManager.info,
2022b). Federal COVID-19 aid, consumer demographics, and spending behavior vary
significantly across households. Using disaggregated MDM survey data allows for a refined
estimation of food expenditures for households of differing size, income, EIP receipt, and
other factors. Additionally, the majority of prior survey-based studies on consumer spending
during the COVID-19 pandemic generally evaluated CARES Act EIPs only. The CRRSA and
ARP Acts also provided direct payments, which have been largely unexamined in empirical
work on consumer spending reactions during COVID-19. We add to previous work by
estimating the associations between all three EIPs and household FAH and FAFH
expenditures - all while controlling for important household characteristics unavailable
through nationally aggregated or scanner-based data sources. To our knowledge, no other
study has evaluated heterogeneity of EIP spending response in the U.S. food industry across
food outlets and federal aid packages.
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Beyond valuable information on the determinants of household food expenditures, this study
provides food manufacturers, retailers, and foodservice an understanding of consumer spending
response on food with an influx of additional income (i.e., EIPs in this instance) and how that
response varies across food outlet types. Further, policymakers are provided an understanding of
how COVID-19-related fiscal policy impacted a vital U.S. industry. That is, the effectiveness of
future governmental efforts to maintain economic activity or protect crucial industries during
periods of distress can be better gauged by the results of our analysis. It is our hope that this work,
and the conglomerate of similar research on other industries, can guide governmental decision
makers in crafting effective policy in the instance of another major economic disruption. In that
light, the remainder of the study is as follows. First, a review of relevant literature is provided,
followed by a summary of utilized data and methods. We then discuss the results of our analysis,
overview limitations of our work, and conclude with key implications.

2. Literature review

A host of research has been conducted following the onset of the COVID-19 pandemic assessing
U.S. consumers’ use of EIPs. Summarized in this section are relevant efforts that have made use of
survey-based or other disaggregated, consumer-level data on EIP receipt and food expenditures.
Though valuable assessments of the impacts of federal aid on economic activity, these studies were
either conducted before distribution of the second (CRRSA Act) and third (ARP Act) payments or
had a primary focus on sectors other than food retail and foodservice — of key interest for our
research.

Baker et al. (2020) analyzed household CARES payment spending response using transaction-
level data from SaverLife, a nonprofit financial technology. Income levels and liquidity of wealth
were important determinants of households’ marginal propensity to consume CARES Act EIPs,
suggesting household characteristics should be controlled for in our assessment of food
expenditures. Spending on food after receiving the payments was estimated to be larger than
previous economic stimulus programs of 2001 and 2008, which lends credence to hypotheses that
associations between EIPs and food expenditures may have changed between the three COVID-
19-related aid packages. Relative increases in payments on rent, mortgages, and other debt were
also experienced compared to the 2001 and 2008 periods, making the direct cash payments less
effective in stimulating aggregate consumption.

Using data from several private companies and constructing indices of transaction-level
consumer spending, employment, and other metrics, Chetty et al. (2020) estimated the causal
effect of CARES Act EIPs on consumer spending using a regression discontinuity design. Stimulus
payments resulted in increased spending, especially among lower-income households, but little
went toward the businesses most affected by COVID-19-related shutdowns. Further investigating
the composition of goods bought using CARES Act EIPs, the authors found that spending on
durable goods rose by 21 percentage points following receipt of payments while spending on in-
person services rose by only 7 percentage points. Results from Chetty et al. (2020) showing
differences in EIP spending response across goods and business types suggest that an important
disparity may exist between FAH and FAFH spending upon receipt of a payment.

A host of surveys have been distributed to gauge how consumers spent CARES Act EIPs
(Akana, 2020; Asebedo et al., 2020; Coibion et al., 2020; Lai et al., 2020; Parker et al., 2022).
Though not directly focused on food expenditures, some of these studies have assessed, to some
degree, consumer spending response on aggregated food. One such study by Akana (2020) found
that, for respondents who indicated having plans for their stimulus payment, 48% would allocate
at least a portion toward essential purchases (including food), with this response being more
frequent among lower earners, younger respondents, minorities, and those living in urban areas.
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Another study by Asebedo et al. (2020) investigated how citizens used CARES Act EIPs for
spending needs versus spending wants and other financial transactions (i.e., debt repayment,
investment, and savings). Regarding food expenditures, the authors found that larger households
allocated more of their stimulus payment to food purchases, regardless of whether they considered
those purchases needs or wants. Respondents having experienced a job change spent more of their
payment on food needs. Those with low to moderate income, but having received a lower stimulus
payment, spent more of their payment on food wants. Of note, however, the sample of
respondents was not representative of the U.S. population, since it was primarily composed
of white, married, and relatively more educated individuals. The authors only estimated the effects
of the first EIP and concluded that the total effect of all payments would likely vary.

Like Baker et al. (2020), the studies by Akana (2020) and Asebedo et al. (2020) showcase
important differences in spending by consumer type and suggest a need to control for
heterogeneity across consumers in our assessment. Further, findings of Asebedo et al. (2020) on
spending differences between food needs and food wants by consumer type provide evidence that
FAH and FAFH should be evaluated separately.

Additionally, Lai et al. (2020) administered a nationwide survey in May 2020 to determine
changes in spending behavior and use of CARES Act EIPs. Of the respondents who had received a
payment, 64% indicated allocating at least a portion toward food expenses with an average of 38%
of the payment being spent on food. Further, 42% of respondents reported increasing their
spending at grocery stores during COVID-19, 31% (34%) increased spending on delivery
(takeout), and 42% (51%) decreased spending at convenience stores (fast food outlets). This
mirrors patterns seen in USDA estimates of national food expenditures (USDA Economic
Research Service, 2022) and emphasizes the need for empirical assessment of EIP use on both
FAH and FAFH.

Including additional COVID-19-related questions in the June 2020 wave of the Nielsen
Homescan panel, Coibion, Gorodnichenko, and Weber (2020) assessed how CARES Act EIPs
affected consumer behavior. They also drew comparisons to direct payments disbursed in 2001
and 2008, guiding in part our analysis of how spending response varies over all three COVID-19-
related payments. From their results, the authors posited that CARES Act EIPs were less effective
in stimulating spending than similar payments in 2001 and 2008 because they were larger in
monetary value. As the size of payments rises, diminishing returns may induce recipients to
consume smaller proportions of their payments (Coibion et al., 2020). These comments highlight
the importance of our second stated objective; to determine associations between EIPs and food
expenditures and how those associations may have changed over federal aid packages. As third-
round ARP Act payments were larger on average than first-round CARES Act payments,
diminishing effects may be present over both time and payment size.

Finally, utilizing results from the Household Pulse Survey — an interagency effort to collect data
on how COVID-19 has impacted peoples’ lives — Schild and Garner (2021) examined subjective
assessments of well-being and how it determined consumer response to receipt of EIPs.
Individuals with higher levels of income were more likely to report “mostly spending” their
payments, while lower earners were more likely to report “mostly paying off debt.” The probability
of using the EIPs for debt repayment increased as subjective assessments of well-being worsened.
Finding a tendency for respondents to pay off debt rather than spend stimulus money, the authors
note governments may not depend on direct payments as a spending multiplier. Rather, efforts to
increase spending may better be directed toward easing individuals’ debt burdens and improving
their sense of overall well-being.

Schild and Garner’s (2021) research improves upon earlier work by assessing stimulus package-
impacts other than first-round cash payments (i.e., CARES Act). However, their work included
only up to Phase 3 of the Household Pulse Survey, which ended March 29, 2021. The last week of
Phase 3 corresponds to initial third-round stimulus payments (i.e., ARP Act). As such, Schild and
Garner could not fully measure the impacts of ARP Act EIPs. Additionally, stimulus payment use
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reported in the Household Pulse Surveys was aggregated and did not take into account location of
food expenditures (United States Census Bureau, 2022). Spending on groceries, dine-in, and
takeout was consolidated into one food expenditure total. It is our aim to estimate the associations
between all three federal payments and disaggregated food expenditures (i.e., FAH and FAFH)
while controlling for household characteristics that may meaningfully influence spending.

3. Data and methods
3.1. Data

This study uses publicly available MDM survey data obtained through K-State Research and
Extension (AgManager.info, 2022b) for the April through June 2020, December 2020 through
January 2021, and March through June 2021 survey waves. We also obtained stay-at-home order
data from the Centers for Disease Control and Prevention (2021).

The MDM is an online consumer tracking survey with a special focus on domestic meat
demand. Having a pooled cross-section structure (i.e., respondents are not the same each survey
wave), the survey is dispersed nationally every month to between 2,500 and 5,000 residents. The
sample of respondents is selected to be representative of the U.S. population in terms of
geographic location, education, household income, and a variety of other demographic
characteristics. Launched in February 2020 just prior to the onset of the COVID-19 pandemic
and having the flexibility to alter ad hoc (“hot topic”) survey questions each month, the MDM has
provided a valuable source of information for timely analysis of consumer sentiment, financial
conditions, and spending behavior over the course of the human health and economic disruption.
Though the survey emphasizes topics in foodservice and retail meat demand (i.e., willingness to
pay, consumption, etc.) and does not consider spending on other disaggregated food categories,
more general indicators of consumer behavior are included. These consist of questions on total
weekly food expenditures and financial sentiment, which, along with respondents’ demographic
information, form the core of the analysis.

3.1.1. Filtering

We implement the same process for filtering survey data as defined in the MDM project
methodology statement (AgManager.info, 2022a). First, we retain only respondents who report
that they are primarily responsible for their household’s grocery shopping, do at least one half of
grocery shopping, or do some but typically less than one half of grocery shopping. Conversely, we
omit respondents who do not participate in their household grocery shopping or are unsure about
their involvement. We further omit respondents from the analysis if they were younger than
18 years old or over 120 years old. A “speed check” is then implemented to filter out respondents
who may be inattentive in their survey completion. From the speed check, we retain only
respondents who selected the word “Blue” from a list of alternatives. Finally, the last question in
each monthly survey asks if all questions were answered to the best of the respondents’ ability. We
retain only those respondents who reported “Yes” to this final question.

Beyond initial data quality filters outlined in the MDM project methodology, we further omit
survey responses exhibiting missing values across an array of variables needed for the analysis.
These include demographic characteristics, household income, financial sentiment, and weekly
food expenditures. The analysis includes survey respondents from three time periods: April
through June of 2020; December 29, 2020 through January 22, 2021; and March 12 through
June 16, 2021. These periods correspond to the distribution of the three federal aid payments,
explained in detail in following sections. The raw data includes 21,153 observations across these
periods. After applying all filters, we are left with a total usable sample of 13,289 observations.
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3.2. Approach

3.2.1. Censored FAH model and FAFH selection model

Separate models are estimated to quantify the associations between EIPs and household food
expenditures at home and away from home. The structural equation describing weekly food-at-
home expenditures was estimated via maximum likelihood using SAS 9.4’s QLIM procedure and
is defined as:

WkAtHomeExp; =oy + o EIP; + a,HHincome; 4 a3 SentBetter;
n
1
+ a,SentWorse; + Z oy, Ky + 6 ()
v=1
where i indexes respondents, v indexes demographic characteristics, and e is an error term.
Considering that the receipt of an EIP may have incentivized or enabled U.S. consumers to
purchase food away from home during the COVID-19 pandemic when they may otherwise would
not have, we estimate (via maximum likelihood using SAS’s QLIM procedure) a separate selection
model for weekly food-away-from-home expenditures, which is defined by the following system of
two equations:

Pr(AwayHome,- = 1|EIP;,.. .Ziw)
= O(B, + B,EIP; + B,HHincome;

2)
n
+ B3SentBetter; + B SentWorse; + Z BazwZiv)
w=1
WkAwayFHomeExp; =y, + y,EIP; + y,HHincome; + y;SentBetter;
3)

n
+ y,SentWorse; + Z Varwlin + &

w=1

where w indexes demographic characteristics and ¢ is an error term. The first-stage equation (2)
describes the probability of a respondent spending more than the minimum expenditure category
on weekly food away from home. Conditional on a respondent having spent more than the
minimum expenditure, the second-stage equation (3) then describes weekly expenditures on food
away from home.

WkAtHomeExp and WkAwayFHomeExp are reported weekly household FAH and FAFH
expenditures and the dependent variables for equations (1) and (3), respectively. All food products
purchased for the week and for the household, not just meat products, are represented in these variables.
Weekly FAH and FAFH expenditures in the MDM surveys are reported in $20 increments from
“less than $20” to “$200 or more.” For this analysis, we take the midpoint of these intervals, converting
food expenditures from categorical to continuous variables. For instance, a respondent reporting
spending “$120-$139” on FAH each week was assigned a WkAtHomeExp of $130. Additionally,
reported spending of “less than $20” or “$200 or more” was converted to $10 and $210, respectively.

AwayHome, the dependent variable in equation (2), is a binary indicator of a survey respondent
having spent any amount on weekly FAFH greater than the minimum expenditure category
(i.e., greater than “less than $207).

Equation (1) is left-censored at weekly FAH expenditures of $10 and right-censored at $210,
necessitating a double-bounded Tobit specification. Censoring for equation (3) is slightly different
as equations (2) and (3) are estimated jointly in a selection model with equation (2) taking a probit
specification and describing the probability of a respondent having spent on weekly FAFH an
amount greater than the minimum expenditure category. Only those respondents having
indicated spending more than “less than $20” (i.e., more than $10 after converting to a continuous
variable) are included in estimating the second-stage equation (3). As such, equation (3) again
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requires a double-bounded Tobit specification but with left-censoring at weekly FAFH
expenditures of $30 (rather than $10) and right-censoring again at $210.

Of primary interest in each equation is the economic impact payment regressor (EIP),
measured in thousands of dollars.? Since the MDM has not asked across each federal aid package
(1) if an EIP was received, (2) how much was received, and (3) when it was received, respondents’
payments must be derived from information reported on household income, marital status, and
household size. As such, EIP represents an implied payment. EIP construction is explained in
detail in ensuing sections. CARES, CRRSA, and ARP Act EIPs may be associated with a household
spending more in food retail and foodservice channels, in which case we would expect a positive
sign on the estimate for EIP in equations (1) and (3). Further, receiving an EIP may be associated
with an increased probability of a household purchasing FAFH during the COVID-19 pandemic
and that change in probability may vary with size of the payment. As such, we expect a positive
sign on the estimate for EIP in equation (2).

Additionally, the magnitude and statistical significance of association between implied
economic impact payments and household food expenditures may have attenuated as additional
federal financial aid programs were enacted. We estimate the FAH Tobit model defined by
equation (1) and the FAFH selection model defined by equations (2) and (3) separately for each of
the three aid packages and construct EIP differently for each estimation according to the
respective aid package payment qualifications and phaseout schedules. Thus, six total models were
estimated across the two food outlet types and three federal payments. This allows for evaluation
of potentially diminishing associations between the federal payments and expenditures as more
payments were made available over time. We discuss the separate estimation of the FAH and
FAFH models by aid package further in the ensuing section.

We include respondents’ reported annual household income (HHincome) in all equations,
expecting that additional income is associated with increased household spending in both food
retail and foodservice outlets, as well as the probability of spending on FAFH. Including income
also prevents bias in the estimates for EIP arising from the correlation between income and the
federal aid payments. Respondents provide household income in $20,000 intervals from “less than
$20,000” to “$200,000 or greater.” We convert reported income to the interval midpoint and
incorporate the regressor into model estimations in tens of thousands of dollars.

Prior work indicates that consumers’ perception of their financial well-being may play an
important role in spending behavior during times of economic uncertainty (Schild and Garner,
2021; Tonsor et al., 2021), in addition to the typical price and preference considerations. SentBetter
and SentWorse are binary indicators of the MDM respondent having an improved (positive)
or worsened (negative) subjective view of their financial well-being, respectively, and are
included as regressors in all equations to evaluate the associations between financial sentiment
and household spending in food retail and foodservice outlets and the probability of expenditure
in foodservice. SentBetter and SentWorse originate from an MDM question that asks, “Would
you say that you (and your family living there) are better off or worse off financially than you
were a year ago?” Respondents may also report that their financial situation is about the same as
the year prior. This question is similar to that asked in the University of Michigan’s Surveys
of Consumers and included in calculation of the long-running Index of Consumer Sentiment
(University of Michigan, 2022). We anticipate improved subjective views of financial well-being
(i.e., SentBetter equal to one) to be associated with increases in WkAtHomeExp, WkAwayFHomeExp,
and the probability of a household spending away from home (i.e., AwayHome equal to one)
relative to having the same financial sentiment. Conversely, we expect worsened views of financial
well-being (i.e., SentWorse equal to one) to be associated with decreases in WkAtHomeExp,

2SAS 9.4 PROC QLIM was used for this analysis. Poorly scaled variables using the procedure can result in rounding issues
and corresponding zero standard errors. As such, we estimate the system using EIPs in thousands of dollars and household
income in tens of thousands of dollars.
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WkAwayFHomeExp, and the probability of a household spending away from home relative to
having the same financial sentiment.

A series of demographic variables are included in the FAH Tobit models and FAFH selection
models as vectors K and Z, respectively. Common to all six estimated models (i.e., both the FAH
Tobit specification and FAFH selection specification, and across all three payments) are variables
for respondents’ gender, age, educational attainment, household size, region of residence, farm
experience, and self-proclaimed diet, which may explain household food expenditures and bias
estimates of EIP and HHincome if not controlled for.

Gender, age, and household size controls are self-explanatory. Educational attainment is
measured as a binary indicator that survey respondents had obtained at least a four-year college
degree. We use the standard federal regions, as established by the Office of Management and
Budget, as categorical controls for place of residence. Farm experience is a binary indicator that
survey respondents had experience working on a farm or ranch and controls for instances of home
food production. That is, those with farm experience may grow their own produce or meat, or
obtain it from friends and relatives, reducing their retail grocery expenditures. Conversely, having
saved money on FAH, those with farm experience may allocate more of their budget to FAFH.

Self-proclaimed adherence to a vegan diet is incorporated to control for differences in spending
among vegans (relative to other diet types) in retail grocery and foodservice. As prices of food
products such as eggs and meat experienced differing responses to COVID-19, dietary behaviors
that restrict purchase of those products should be controlled for in assessments of food
expenditures during the pandemic. A study by Lusk and Norwood (2016) found that those who
strictly adhere to a vegetarian diet spend less money, on average, on food than those who consume
meat. Since vegans additionally do not consume eggs, the differences in their spending relative to
meat eaters and vegetarians during the pandemic may have been more pronounced than during
periods of relative economic normalcy.

A binary indicator of grocery involvement was included in vector K, which takes the value of
one if a survey respondent was responsible for some, but typically less than one half of their
household’s grocery shopping. Respondents who are not the households’ primary shoppers are
typically excluded from such analyses. However, inclusion is important here as respondents not
typically involved in household grocery shopping may have participated more as businesses shut
down or implemented remote work and, thus, these respondents were spending more time at
home during the pandemic.

To further control for pandemic shutdown impacts on food expenditures, a categorical variable
was included indicating respondents who were under a mandatory stay-at-home order at time of
survey response. This was constructed from respondents’ date of survey completion, their self-
reported state of residence, and a Centers for Disease Control and Prevention archive of state-level
mandatory stay-at-home orders (2021).”> No mandatory stay-at-home orders were active during
the defined CRRSA and ARP model periods. Thus, this control applies only to the CARES model
period.

Finally, to control for confounding of EIP estimates in the CRRSA and ARP models with prior
payments received, categorical regressors were included in those models indicating if the survey
respondents had been eligible for CARES Act and CRRSA Act payments. That is, CARES Act
payment eligibility was controlled for in the CRRSA period models while both CARES Act and
CRRSA Act payment eligibility was controlled for in the ARP period models. A description of
variables utilized in the FAH Tobit models and FAFH selection models is available in Table 1.

3Stay-at-home orders varied by (1) which areas of the jurisdiction were affected (i.e., only certain counties) and (2) which
individuals in the jurisdiction were required to abide by the mandate (e.g., minors, at-risk individuals). Our control reflects
statewide stay-at-home orders for all individuals. Further, some states never implemented a statewide stay-at-home mandate
for all individuals. This includes the state of New York, which required that only at-risk individuals stay home.
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Table 1. Description of variables

Variable Description Variable name
Weekly food-at-home expenditure; = 10 if “less than $20”; WkAtHomeExp;
weekly food-away-from-home o Y WkAwayFHomeExp
expenditure (dollars) = 30 if “$20-$39”;

= 50 if “$40-$59”;

= 70 if “$60-$79”;

= 90 if “$80-$99”;

= 110 if “$100-$119”;

130 if “$120-$1397;
150 if “$140-$159”;

170 if “$160-$179”;

190 if “$180-$199”;

210 if “$200 or more”

Food-away-from-home expenditure = 1 if WkAwayFHomeExp > $10; AwayHome
greater than $10 (0,1) .

= 0 otherwise
Implied economic impact payment EIP
(thousand dollars)
Annual household income (ten = 1 if “less than $20,000”; HHincome

thousand dollars) _ S if “620000:435,995%:

= 5 if “$40,000-$59,999”;

= 7 if “$60,000-$79,999”;
= 9 if “$80,000-$99,999”;
= 11 if “$100,000-$119,999”;

= 13 if “$120,000-$139,999”;

= 15 if “$140,000-$159,999”;
= 17 if “$160,000-$179,999”;

= 19 if “$180,000-$199,999”;
= 21 if “$200,000 or greater”

Financial sentiment (0,1) Financial sentiment = "Same" (default) SentSame
= 1 if "Better Now"; SentBetter
= 0 otherwise
= 1 if "Worse Now"; SentWorse
= 0 otherwise

Gender (0,1) = 1 if male; Male
= 0 otherwise

Age (years) Age

Education (0,1) = 1 if obtained at least a four-year Edu4

college degree;

= 0 otherwise

(Continued)
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Table 1. (Continued)

Variable Description Variable name

Household size (0,1) Household size = "1" (default) HHsizel
= 1 if household size = "2"; HHsize2
= 0 otherwise
= 1 if household size = "3"; HHsize3
= 0 otherwise
= 1 if household size = "4"; HHsize4
= 0 otherwise
= 1 if household size = "5 or more"; HHsize5+
= 0 otherwise

Region (0,1) Region = “2” (default) Region2
= 1 if region = “17% Regionl
= 0 otherwise
= 1 if region = “3”; Region3
= 0 otherwise
= 1if region = “4”; . .Region4
= 0 otherwise
= 1 if region = “5”; Region5
= 0 otherwise
= 1 if region = “6”; Region6
= 0 otherwise
= 1 if region = “77; " .Region7
= 0 otherwise
= 1 if region = “8” Region8
= 0 otherwise
= 1 if region = “97; . .Region9
= 0 otherwise
= 1if region = “10”; " .Regionlo
= 0 otherwise

Farm experience (0,1) = 1 if has worked on a farm or ranch; Farm
= 0 otherwise

Diet (0,1) = 1 if vegan; Vegan
= 0 otherwise

Grocery shopping involvement (0,1) = 1 if does less than half of grocery Grocerylnv
shopping;
= 0 otherwise

(Continued)
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Table 1. (Continued)

Variable Description Variable name
Stay-at-home order (0,1) = 1 if under mandatory stay-at-home StayHome
order;
= 0 otherwise
Prior CARES payment receipt (0,1) = 1 if qualified for CARES payment; gotCARES
= 0 otherwise
Prior CRRSA payment receipt (0,1) = 1 if qualified for CRRSA payment; gotCRRSA
= 0 otherwise

3.2.2. Marginal effect formulas
The Tobit unconditional expected values of the dependent variable (censored and uncensored) in
the censored equations (1) and (3) are:

E(y|X) = <D(iﬁ) [XB + ()] (4)

where @ is the standard normal cumulative distribution function, X8 the vector of regressors
multiplied by their latent marginal effects, o is the standard error of the residuals, and A(«) is the
inverse Mills ratio described by:

XB
Ma) = 2(()(/% )

where ¢ is the standard normal density function.

Equation (4) simply states that the unconditional expected value of the dependent variable is
given by the estimated probability of the observation being uncensored multiplied by the expected
value of the dependent variable given that the observation is uncensored. Unconditional marginal
effects for a continuous variable (i.e., EIP, HHincome, etc.) are then given by:

OE(yIX) _ (D(Xﬂ) 5 ©

a.x]' o

where x; is the regressor of interest and p; is its latent marginal effect. Thus, the unconditional
marginal effect of x; is its latent marginal effect multiplied by the estimated probability of the
observation being uncensored. When computing unconditional marginal effects, we hold all other
regressors constant at their sample means.

Unconditional marginal effects of categorical regressors are simply the difference between the
unconditional expected value of the dependent variable when the categorical regressor is observed
and when it is unobserved, again holding all other regressors constant at their sample means.
Substantially simplified, the marginal effects of categorical regressors in the censored equations (1)
and (3) are:

OE(y|X,
% = E(y|X, 5 = 1) — E(y|X, x = 0) 7

where x; is the categorical regressor of interest. Further explanation of Tobit expressions can be
found in McDonald and Moffit (1980) and Wooldridge (2010).



578 Justin D. Bina et al.

The probit binary response equation (2) takes the general form:

P(y = 1X) = ®(XB) (8)
where marginal probability effects of a continuous regressor x; are given by:
0D(X oX
D) = poep 5P ©
x; 0x;

f ]

which is the value of the standard normal density function at X multiplied by the marginal index
effect of x;. We estimate these marginal probability effects evaluated at the sample means of
the data.

Marginal probability effects of a categorical variable in the probit equation (2) are simply the
partial effect from changing the categorical regressor x; from zero to one and holding all other
regressors constant at their means. This is simply:

aP(y = 1]X, xk)
axk

which is more elegantly described by Wooldridge (2010) along with other binary response model
expressions.

=P(y =1X,x,=1) = P(y = 1|X,x, = 0) (10)

3.2.3. Standard errors

For each of the six expenditure models (i.e., FAH Tobit and FAFH selection specifications
estimated for three separate periods), standard errors of the estimates were calculated using a
nonparametric bootstrap sampling procedure with 1,000 random draws of the original data. For
example, using the defined CARES period, respondents were randomly sampled with replacement
and the FAH Tobit model was estimated from the new sample. This procedure was repeated 1,000
times, resulting in 1,000 estimates of each regressor from which we could compute bootstrap
standard errors for the CARES period FAH Tobit model. Further, bootstrapped estimates for the
EIP regressor across the six models were stored for later Poe, Giraud, and Loomis (2005) testing
for differing associations between EIP and food expenditures across the three federal aid packages.

3.2.4. Selected periods

The FAH Tobit model described by equation (1) and the FAFH selection model described by
equations (2) and (3) were estimated separately for three distinct periods, corresponding to
implementation of the CARES, CRRSA, and ARP Acts. To our knowledge, there exists no
definitive, published schedule of payments across all three federal aid packages. As such, we
necessarily utilized a multitude of MDM results and governmental reports to inform our selection
of model time periods.

The first model period, corresponding to the CARES Act, utilizes MDM survey responses from
April 1, 2020 through June 30, 2020. The August 2020 wave of the MDM survey asked
respondents when they received CARES Act payment.! Responses indicated that 30%, 28%, and
15% of survey participants received their CARES Act EIP in April, May, and June, respectively,
providing evidence that this time frame was the most appropriate to assess impacts of CARES Act
payments.

Corresponding to the CRRSA Act, the second model period includes survey responses from
December 29, 2020 through January 22, 2021. With the Consolidated Appropriations Act (and
attached CRRSA Act) signed into law on December 27, 2020, second-round EIPs began being
delivered almost immediately through direct deposit, with U.S. residents receiving their EIP as

“The August 2020 MDM survey was the only wave to include questions on receipt of EIPs.
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soon as December 29 (Internal Revenue Service, 2020). As required by the legislation, payments
were to be dispersed within a span of weeks, with all CRRSA Act EIPs distributed by January 15,
2021 (Internal Revenue Service, 2021a). To account for delays in receipt of mailed checks and for
potential use of the EIP toward the following week’s food consumption, we extend that deadline
one week to January 22, 2022 in the CRRSA period FAH and FAFH models.

The third model period, reflecting rollout of ARP Act EIPS, includes survey responses from
March 12, 2021 through June 16, 2021. The ARP Act was signed March 11, 2021, with direct
payments beginning to be made the following day (U.S. Department of the Treasury, 2021),
providing a clear starting point for the ARP model time period. A cutoff date, however, was less
intuitive than that of the first two model time periods, which could either be informed by MDM
results themselves or from legislative payment schedule requirements. From an Internal Revenue
Service (2021b) summary report, we know that approximately $395 billion worth of ARP Act EIPs
had been distributed by June 9, 2021. This accounted for the vast majority of total ARP Act
payments as, from Internal Revenue Service third-round EIP statistics, cumulative payments
dispersed through the ARP Act amounted to $402 billion by December 31, 2021 (Internal Revenue
Service, 2022b). Accounting for delays in receipt of mailed checks and for use of the EIP toward
the next weeks’ food consumption, we extend the June 9 report date one week to June 16, 2021 in
the ARP period FAH and FAFH models. Using the governmental documentation, we are
reasonably certain a majority of MDM respondents over this time frame had received their ARP
Act EIP.

In summary, the CARES period FAH and FAFH models use MDM survey responses from
April 1, 2020 through June 30, 2020, the CRRSA period FAH and FAFH models use responses
from December 29, 2020 through January 22, 2021, and the ARP period FAH and FAFH models
use responses from March 12, 2021 through June 16, 2021. These dates reflect our best estimate of
when survey participants received the respective federal aid payments and potentially used the
payments toward household food expenses.

3.3. Implied Economic Impact Payments

3.3.1. Implied dependents

The calculation of implied federal financial aid (EIP) received by MDM survey respondents begins
with estimating the number of dependents present in each household. Table 2 provides a
description of how the number of dependents was estimated using information on respondents’
marital status and household size. Note, since the MDM provides household size categories up to
only “5 or more”, respondents with household sizes of five or more are treated identically in terms
of implied number of dependents. The sensitivity of our results to using the lower end of the “5 or
more” household size category is discussed in the results section.

It is important to realize that the specifications for a payment-qualifying dependent vary
between federal aid packages. For the CARES and CRRSA Acts, children living in the household
under the age of 17 qualified for an EIP, which was paid to the household. For the ARP Act,
children under the age of 18 as well as adult dependents claimed on the 2020 or 2019 tax return
filing were also eligible for an EIP; again paid to the household (Internal Revenue Service, 2022a).
We make the important assumption that all defined dependents qualify for federal payment.
However, with available survey data, it is not possible to determine if those included in reported
household size, other than the respondents themselves or their spouse, are qualifying dependents
in the CARES and CRRSA models of FAH and FAFH. That is, we do not know if college students
returning to the household during the pandemic or elderly dependents (both of which do not
qualify for payment) are being captured in EIP construction. The sensitivity of our findings to our
qualified-dependent assumption is discussed in the results section.



580 Justin D. Bina et al.

Table 2. Description of implied dependents construction

Condition Dependents
Household size € {1} 0

Marital status € {“Single or Never Married”, “Separated”, “Divorced”, Household size - 1
and “Widowed”} and household size € {2,3,4,5}

Marital status € {“Married”} and household size € {2} 0

Marital status € {“Married”’} and household size € {3,4,5} Household size - 2

3.3.2. CARES EIPs

Household CARES Act EIPs totaled $1,200 for qualifying individuals, or $2,400 for joint filers,
with an additional $500 per child under the age of 17. Payment phaseout began at an adjusted
gross income (AGI) of $75,000 for single filers, $112,500 for heads of households, and
$150,000 for joint filers, and at a rate of $5 per $100 earned over those respective AGI cutoffs.
Payments phased out entirely for single filers with no children at an AGI of $99,000, for heads
of households with no children at an AGI of $136,500, and for joint filers with no children at
an AGI of $198,000.

Implied CARES EIPs received were calculated from MDM respondents’ implied dependents,
household income, and marital status, and were adjusted downward based on the phaseout
schedule for households with incomes exceeding the AGI cutoffs. In calculating EIP for the
CARES FAH and FAFH models, we again use the interval midpoint of reported household
income. Implied CARES Act EIPs were estimated for each respondent in the April through June
2020 period and included as EIP in the CARES period FAH and FAFH models.

3.3.3. CRRSA EIPs

Household CRRSA Act EIPs totaled $600 for qualifying individuals, or $1,200 for joint filers, with
an additional $600 per child under the age of 17. The AGI cutoffs and phaseout rate were identical
to that of the CARES Act. Complete phaseout occurred for single filers with no children at an AGI
of $87,000, for heads of households with no children at an AGI of $124,500, and for joint filers
with no children at an AGI of $174,000.

Similarly, implied CRRSA EIPs were estimated using MDM respondents’” implied dependents,
household income, and marital status, and were adjusted downward based on the phaseout
schedule. These were estimated for each respondent in the December 29, 2020 through January 22,
2021 time period and included as EIP in the CRRSA period FAH and FAFH models.

3.3.4. ARP EIPs

Household ARP Act EIPs totaled $1,400 for qualifying individuals, or $2,800 for joint filers, with
an additional $1,400 per qualifying dependent claimed on their 2020 or 2019 tax return. As
discussed previously, qualifying dependents now included children aged 17 and adult
dependents (Internal Revenue Service, 2022a). Again, payment phaseout began at an AGI of
$75,000 for single filers, $112,500 for heads of households, and $150,000 for joint filers.
However, payments are no longer phased out at a rate of $5 per $100 over the AGI cutoff.
Rather, complete phaseout occurred for single filers at an AGI of $80,000, for heads of
households at an AGI of $120,000, and for joint filers at an AGI of $160,000. Households with
an AGI between the phaseout start and cutoff received a partial payment. For instance, a single
filer with no dependents and an AGI of $77,500 would receive a payment of $700 (i.e., half of
the full payment as their AGI was halfway between the phaseout start and cutoff). Similarly,
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joint filers with two dependents and an AGI of $155,000 would receive a payment of $2,800
(again half of the full payment). Thus, the phaseout threshold no longer increased with
additional dependents and households experienced differing phaseout rates depending on
their AGI relative to the phaseout start and cutoff.

Using the interval midpoint of reported annual household income provided a simple solution
to calculating implied ARP EIPs having unequal phaseout rates across households. If a respondent
reported being single, divorced, or widowed with no dependents and a (midpoint) income of up to
$70,000, they were assumed to be a single filer and assigned the full value of the ARP EIP.
Conversely, if a respondent reported being single, divorced, or widowed with no dependents and
an income of $90,000 or greater, they were assumed to be a single filer and having not received an
ARP EIP. Similarly, if a respondent reported being single, divorced, or widowed with dependents
and an income of up to $110,000, they were assumed to be a head of household and assigned the
full value of the ARP EIP (still contingent on the number of dependents). If a respondent reported
being single, divorced, or widowed with dependents and an income of $130,000 or greater, they
were assumed to be a head of household and having not received an ARP EIP. Analogous
computations were made for joint filers. This method eliminated the need for computation of
payments within the window between the AGI cutoff and complete phaseout. Implied ARP Act
EIPs were calculated for each respondent from March 12, 2021 through June 16, 2021 and
included as EIP in the ARP period FAH and FAFH models.

3.4. Descriptive statistics

Tables 3-5 provide, for the three periods, descriptive statistics for respondents” weekly household
food expenditures, implied EIPs, annual household income, age, and number of implied
dependents. Also depicted are relative frequencies of financial sentiment regressors, demographic
characteristics, farm experience, diet, grocery shopping involvement, stay-at-home orders, and
prior payment qualification status.

The average weekly household FAH expenditure was roughly $98 in the first two periods
(CARES and CRRSA) and slightly higher at $101 for the ARP period. Likewise, the average weekly
household FAFH expenditure in the ARP period was several dollars higher than the prior two
periods at around $57. The percentage of households spending over $10 on FAFH in the ARP
period was also slightly higher at 71%, compared to 68% in the CARES and CRRSA periods.

Figure 1 depicts the defined model periods corresponding to the CARES, CRRSA, and ARP Act
payments, as well as the average household payment received by MDM respondents. The average
implied CARES, CRRSA, and ARP household EIPs were $2,072, $1,334, and $2,917, respectively.
Though magnitude differences in EIPs are endogenous to our construction of EIP, we would
expect the same ordering in realized payments as payments disbursed through the ARP Act were
the largest ($1,400 for qualified individuals and dependents) while payments disbursed through
the CRRSA Act were the smallest ($600 for qualified individuals and dependents). From Internal
Revenue Service (2022b) data on national aggregate payments, the average CARES, CRRSA, and
ARP Act EIPs were $1,676, $965, and $2,395, respectively. This suggests substantial measurement
error in our implied EIPs arising from uncertainty in true income levels and number of qualified
dependents. We address these sources of error in a multitude of sensitivity analyses discussed in
the results section.

Also of note is that the ARP period experienced the highest relative frequency of respondents
indicating positive financial sentiment (21%) and the lowest relative frequency of respondents
indicating negative financial sentiment (19%). This may result from the temporal distance from
the onset of COVID-19 and its associated business shutdowns and layoffs. It may also result from
higher average household annual incomes reported in this period — roughly $2,000 higher than the
CARES and CRRSA periods.
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Table 3. Descriptive statistics and relative frequencies: April 1, 2020-June 30, 2020 (CARES period)

Continuous variables Mean Median SD Minimum  Maximum
*WkAtHomeExp (S) 97.55 90.00 49.78 10.00 210.00
*WkAwayFHomeExp ($) 52.05 30.00 46.77 10.00 210.00
Implied EIP ($) 2,071.84 2,400.00 882.65 0.00  3,900.00
HHincome ($) ' 64,412.62 50,000.00 45,509.06 10,000.00 210,000.00
Age (years) 50.01 54.00 17.66 18.00 95.00
Implied dependents 0.82 0.00 1.11 0.00 4.00
Categorical variables Relative frequency

*AwayHome (over $10 on weekly FAFH) 0.68

SentBetter (has positive financial sentiment) 0.17

SentWorse (has negative financial sentiment) 0.27

Male 0.48

Edu4 (four-year degree or higher) 0.35

HHsizel (1 individual) 0.26

HHsize2 (2 individuals) . 0.41

HHsize3 (3 individuals) 0.15

HHsize4 (4 individuals) 0.11

HHsize5+ (5 or more individuals) 0.06

Marital status (is married) 0.50

Regionl 0.05

Region2 0.09

Region3 0.09

Region4 0.21

Region5 0.16

Region6 0.12

Region7 0.05

Region8 . 0.03

Region9 0.17

Region10 0.04

Farm (has worked on farm or ranch) 0.15

Vegan (is vegan) 0.06

Grocerylnv (does less than half of shopping) 0.06

StayHome (under stay-at-home order) 0.34

gotCARES (qualified for prior CARES payment) -
gotCRRSA (qualified for prior CRRSA payment) -

Observations = 5,831

Note: Asterisks (*) indicate dependent variables. Italicized variables are those included directly in the CARES FAH Tobit model and FAFH
selection model. Variables not italicized were not included in model estimation but utilized in construction of implied EIP.
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Table 4. Descriptive statistics and relative frequencies: December 29, 2020-January 22, 2021 (CRRSA period)

Continuous variables Mean Median SD Minimum  Maximum
*WkAtHomeExp (S) 97.96 90.00 48.85 10.00 210.00
*WkAwayFHomeExp ($) . 50.29 30.00 46.21 10.00 210.00
Implied EIP (3) 1,334.14 1,200.00 746.24 0.00  3,000.00
HHincome ($) . 64,277.74 50,000.00 v45,980.00 10,000.00 210,000.00
Age (years) 51.06 55.00 17.18 18.00 90.00
Implied dependents 0.87 0.00 1.14 0.00 4.00
Categorical variables Relative frequency

*AwayHome (over $10 on weekly FAFH) 0.68

SentBetter (has positive financial sentiment) 0.15

SentWorse (has negative financial sentiment) 0.27

Male 0.44

Edu4 (four-year degree or higher) 0.36

HHsizel (1 individual) 0.24

HHsize2 (2 individuals) . 0.40

HHsize3 (3 individuals) 0.16

HHsize4 (4 individuals) 0.13

HHsize5+ (5 or more individuals) 0.07

Marital status (is married) 0.51

Regionl 0.04

Region2 0.09

Region3 0.10

Region4 0.23

Region5 0.17

Region6 0.11

Region7 0.06

Region8 . 0.03

Region9 0.13

Region10 0.04

Farm (has worked on farm or ranch) 0.17

Vegan (is vegan) 0.05

Grocerylnv (does less than half of shopping) 0.06

StayHome (under stay-at-home order) -

gotCARES (qualified for prior CARES payment) 0.98
gotCRRSA (qualified for prior CRRSA payment) -

Observations = 1,433

Note: Asterisks (*) indicate dependent variables. Italicized variables are those included directly in the CRRSA FAH Tobit model and FAFH
selection model. Variables not italicized were not included in model estimation but utilized in construction of implied EIP.
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Table 5. Descriptive statistics and relative frequencies: March 12, 2021-June 16, 2021 (ARP period)

Continuous variables Mean Median SD Minimum  Maximum
*WkAtHomeExp (S) 100.64 90.00 50.85 10.00 210.00
*WkAwayFHomeExp ($) 56.58 50.00 50.04 10.00 210.00
Implied EIP ($) 2,917.34 2,800.00 1,727.75 0.00  7,000.00
HHincome ($) ' 66,700.41 50,000.00 47,152.67 10,000.00 210,000.00
Age (years) 52.68 57.00 17.45 18.00 93.00
Implied dependents 0.76 0.00 1.05 0.00 4.00
Categorical variables Relative frequency

*AwayHome (over $10 on weekly FAFH) 0.71

SentBetter (has positive financial sentiment) 0.21

SentWorse (has negative financial sentiment) 0.19

Male 0.51

Edu4 (four-year degree or higher) 0.37

HHsizel (1 individual) 0.25

HHsize2 (2 individuals) . 0.43

HHsize3 (3 individuals) 0.15

HHsize4 (4 individuals) 0.11

HHsize5+ (5 or more individuals) 0.06

Marital status (is married) 0.54

Regionl 0.05

Region2 0.09

Region3 0.10

Region4 0.22

Region5 0.18

Region6 0.11

Region7 0.05

Region8 . 0.03

Region9 0.13

Region10 0.04

Farm (has worked on farm or ranch) 0.18

Vegan (is vegan) 0.05

Grocerylnv (does less than half of shopping) 0.06

StayHome (under stay-at-home order) -

gotCARES (qualified for prior CARES payment) 0.96
gotCRRSA (qualified for prior CRRSA payment) 0.93

Observations = 6,025

Note: Asterisks (*) indicate dependent variables. Italicized variables are those included directly in the ARP FAH Tobit model and FAFH
selection model. Variables not italicized were not included in model estimation but utilized in construction of implied EIP.
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Figure 1. Selected model periods and average household EIP.

4. Results

Results for the three FAH Tobit models and three FAFH selection models (with probit first stage
and Tobit second stage) are depicted in Appendix Tables Al and A2, respectively. For the
censored equations (1) and (3), these tables include marginal effects on the latent (unobserved)
food expenditures. Conditional marginal effects for the censored FAH and FAFH equations are
also available in Appendix Tables A3 and A4, respectively. For the FAFH probit binary response
equation (2), Appendix Table A2 depicts the marginal index effects. The following sections,
however, will report and discuss Tobit unconditional marginal effects and probit marginal
probability effects — all evaluated at the sample means of the data. Discussion focuses on the
marginal effects of primary interest: economic impact payments, household annual income, and
financial sentiment.

4.1. Food-at-home expenditures

The unconditional marginal effects for the three FAH models are depicted in Table 6. EIP had a
positive and statistically significant association (95% level) with WkAtHomeExp in the CARES and
CRRSA period models. A $1,000 increase in an EIP receipt was associated with increases in weekly
household FAH expenditures of $3.92 and $16.43 in the CARES and CRRSA periods, respectively.
Baker et al. (2020) likewise found a positive association between CARES Act EIP receipt and food
expenditures, with consumers spending roughly 1% worth of their payment more on food for the
five days following receipt than consumers who did not receive a payment. To put into context of
the typical household’s grocery shopping, the CARES EIP estimate represents approximately 4.0%
of the average CARES period weekly household FAH expenditure (see Table 3), while the CRRSA
EIP estimate represents around 16.8% of the average CRRSA period weekly household FAH
expenditure (Table 4).

Of particular interest is the attenuating association between EIP and WkAtHomeExp from the
CARES period to the ARP period. To test if EIP was statistically different between the two periods
(i.e., if federal aid had differing associations with FAH spending from the first- to the third-round
payments), a Poe, Giraud, and Loomis (2005) complete combinatorial was computed by taking the
difference between each bootstrap EIP estimate from the CARES model and each bootstrap EIP
estimate from the ARP model. Thus, a total of one million differences were computed. The
proportion of these differences with values greater than zero is the P-value associated with the
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Table 6. FAH Tobit models - unconditional marginal effects

CARES ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
EIP 3.9246*** EIP 16.4321*** EIP 1.4774
(1.3283) (4.6937) (0.9094)
HHincome 4.1481*** HHincome 4.4018*** HHincome 3.2653***
(0.1775) (0.4069) (0.2077)
SentBetter 5.3628"** SentBetter 4.1992 SentBetter —0.1224
(1.8093) (4.0002) (1.6384)
SentWorse 5.6202*** SentlWorse 7.3024*** SentWorse 6.9594***
(1.3147) (2.787) (1.6384)
Male —1.9805* Male —1.5157 Male —4.0348***
(1.1886) (2.3722) (1.2216)
Age —0.1881*** Age —0.0289 Age —0.2127***
(0.0407) (0.0742) (0.0412)
Edu4 —2.4778* Edu4 —4.2647 Edu4 0.9226
(1.2826) (2.6377) (1.4525)
HHsize2 15.9173*** HHsize2 7.0899 HHsize2 22.7257***
(2.0569) (4.4362) (1.9586)
HHsize3 28.1841*** HHsize3 14.1226* HHsize3 33.8290***
(2.9591) (7.2186) (3.2652)
HHsize4 34.4381*** HHsize4 8.9415 HHsize4 38.5765***
(3.7009) (9.7465) (4.4417)
HHsize5+ 40.1011*** HHsize5+ 7.9469 HHsize5+ 52.2692***
(4.457) (12.9409) (5.4053)
Regionl 3.6965 Regionl —2.8774 Regionl 1.9446
(3.3309) (7.5055) (3.3845)
Region3 3.9303 Region3 —7.3222 Region3 —3.4416
(2.9005) (5.1227) (2.8032)
Region4 1.487 Region4 —0.8971 Region4 0.1829
(2.4478) (4.7835) (2.4401)
Region5 0.8557 Region5 —11.4420** Region5 —0.6359
(2.4574) (4.9489) (2.443)
Region6 1.7847 Region6 —0.3202 Region6 5.7257**
(2.7344) (5.2551) (2.8824)
Region7 —0.8067 Region7 —6.5798 Region7 —3.5642
(3.3433) (6.1523) (3.2406)
Region8 2.1809 .Region8 6.0716 Region8 —9.4173**
(3.693) (7.431) (4.1937)

(Continued)
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Table 6. (Continued)

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
Region9 —0.5128 Region9 —4.9796 Region9 1.3325
(2.5522) (5.0612) (2.5718)
Region10 —3.382 Region10 1.9975 Region10 —3.6597
(3.291) (7.695) (3.7918)
Farm —0.7578 Farm 0.0226 Farm —2.4243
(1.6867) (3.2285) (1.6034)
Vegan —5.2417 Vegan —14.3515** Vegan —13.1986™**
(3.2746) (6.378) (3.3169)
Grocerylnv 0.0388 Grocerylnv —6.0705 Grocerylnv —1.5089
(2.5617) (5.2621) (2.6859)
StayHome 1.0805 StayHome - StayHome -
(1.3569) - -
gotCARES - gotCARES —12.4079 gotCARES —3.31
= (9.6098) (5.232)
gotCRRSA - gotCRRSA - gotCRRSA 0.23
- - (4.2021)
Observations 5,831 Observations 1,433 Observations 6,025

Note: Single, double, and triple asterisks (*, **, ***) indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in
parenthesis are bootstrap standard errors of the estimated unconditional marginal effects.

one-sided hypothesis test that the CARES model EIP estimate is greater than the ARP model EIP
estimate. The test yielded a P-value of 0.93, from which we failed to reject the null hypothesis that
the CARES model EIP was greater than the ARP model EIP. Thus, we conclude that the federal
payments experienced diminishing associations with FAH expenditures from the CARES Act to
the ARP Act. Similar procedures rejected the null hypothesis that the CARES model EIP estimate
was greater than the CRRSA model EIP estimate (P-value of 0.01) and failed to reject the null
hypothesis that the CRRSA model EIP estimate was greater than the ARP model EIP estimate
(P-value of 0.997).

Though we estimated associations, rather than casual impacts, these results add to comments
by Coibon et al., (2020) that larger payments may yield diminishing returns. That is, the larger
ARP Act payments may have been utilized less for consumer spending in food retail - if utilized at
all - compared to the smaller CARES and CRRSA Act payments. Alternatively, as economic
conditions and prices of various food items changed from the onset of the pandemic, diminishing
associations found here may be a function of time rather than size of payment.

HHincome was positive and statistically significant across each FAH model, with a $10,000
increase in annual household income associated with an increase in weekly household FAH
expenditures of between $3.27 (ARP model) and $4.40 (CRRSA model). Surprised by the small
magnitude of association between annual household income and food retail expenditures, we
estimated a univariate Tobit model of WkAtHomeExp against HHincome over the entire useable
sample. The unconditional marginal effect of HHincome in this pooled model was $4.25,
confirming our results.
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SentBetter had positive and statistically significant associations with WkAtHomeExp in the
CARES model only, with having improved, or positive, financial sentiment associated with
roughly $5.36 per week higher household FAH expenditures relative to having the same, or
neutral, sentiment. The lack of significance in the subsequent models suggests that having
positive financial sentiment was not indicative of higher expenditures in food retail after the
initial COVID-19-related economic disruptions. This, and associations between SentBetter
and WkAwayFHomeExp found and discussed in ensuing sections, suggests that, as consumer
financial sentiment improves, foodservice accounts for a greater share of households’ food
spending.

SentWorse had positive and statistically significant associations with WkAtHomeExp in all
models, with having worsened, or negative, financial sentiment associated with between $5.62
(CARES model) and $7.30 (CRRSA model) higher weekly household FAH expenditures relative to
having the same, or neutral, sentiment. This, and associations between SentWorse and
WkAwayFHomeExp discussed later, suggests that, as consumer financial sentiment worsens, at-
home meal preparation becomes more prominent and food retail accounts for an increasing share
of the household food budget. The associations found here between financial sentiment and food
retail spending are a useful extension to Schild and Garner (2021) and Tonsor et al. (2021)
findings of differing EIP use and meat demand, respectively, across consumers with different
consumer sentiments.

4.2. Food-away-from-home expenditures: probability of expenditure

The first-stage marginal probability effects for the three FAFH models are depicted in Table 7. EIP
had positive and statistically significant associations with AwayHome in all models. A $1,000
increase in an EIP receipt was associated with an increase in the probability of spending on FAFH
(i.e., reporting weekly FAFH expenditures other than “less than $20”) of 8.5%, 16.9%, and 4.6% in
the CARES, CRRSA, and ARP period models, respectively, and holding other regressors at the
means of the data.

Payments received under the CARES Act appear to have a larger association with the
probability of spending on food away from home than payments received under the ARP Act.
Again, we formally test these differences by using the bootstrapped estimates for EIP in each of the
three models and computing the Poe, Giraud, and Loomis (2005) complete combinatorial. A one-
sided hypothesis test that the CARES model EIP estimate was greater than the ARP model EIP
estimate yielded a P-value of 0.99. Thus, we failed to reject the null hypothesis that the CARES Act
payments were associated with a greater probability of FAFH spending than the ARP Act
payments. Similar procedures failed to reject the null hypothesis that the CARES model EIP
estimate was greater than the CRRSA model estimate (P-value of 0.08) and that the CRRSA model
EIP estimate was greater than the ARP model estimate (P-value of 0.99).

HHincome was positive and had statistically significant associations with AwayHome across
each FAFH selection model. Magnitudes were comparable across periods with an additional
$10,000 in annual household income associated with increased probabilities of FAFH spending of
2.8%, 3.2%, and 2.6% in the CARES, CRRSA, and ARP period models, respectively.

SentBetter again was statistically significant in the CARES period only, with having improved,
or positive, financial sentiment associated with an increased probability of spending on food away
from home of 5.8% relative to having the same, or neutral financial sentiment. Positive financial
sentiment may not have been a contributing factor in consumers’ decisions to frequent
foodservice establishments in later stages of the COVID-19 pandemic.

SentWorse was statistically significant only in the CRRSA period, and only at the 10% level.
Having worsened, or negative, financial sentiment in this period was associated with a 5.2%
reduction in the probability of spending on FAFH relative to having neutral sentiment. The lack of
statistical significance in the CARES and ARP periods (having roughly four times the number of
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Table 7. FAFH selection models - marginal probability effects

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
EIP 0.0852*** EIP 0.1691*** EIP 0.0460***
(0.0148) (0.0526) (0.01)
HHincome 0.0284*** HHincome 0.0317*** HHincome 0.0263***
(0.002) (0.0045) (0.0022)
SentBetter 0.0580*** SentBetter 0.0327 SentBetter 0.0067
(0.0179) (0.0398) (0.0172)
SentWorse —0.0161 SentWorse —0.0522* SentWorse —0.0262
(0.0147) (0.0311) (0.016)
Male 0.0703*** Male 0.0848*** Male 0.0511***
(0.0128) (0.0271) (0.0116)
Age —0.0074*** Age —0.0072*** Age —0.0075***
(0.0004) (0.0009) (0.0004)
Edu4 0.0094 Edu4 0.0032 Edu4 —0.015
(0.0154) (0.03) (0.014)
HHsize2 0.0044 HHsize2 —0.011 HHsize2 0.0506**
(0.0221) (0.0509) (0.0198)
HHsize3 0.0138 HHsize3 —0.0722 HHsize3 0.0791***
(0.0312) (0.0856) (0.0304)
HHsize4 0.0262 HHsize4 —0.1195 HHsize4 0.0177
(0.0385) (0.1224) (0.0427)
HHsize5+ —0.0594 HHsize5+ —0.2027 HHsize5+ —0.0841
(0.0492) (0.1434) (0.0654)
Regionl 0.0001 Regionl —0.1915** Regionl —0.0113
(0.0346) (0.0894) (0.0336)
Region3 —0.0538* Region3 —0.0643 Region3 0.025
(0.0324) (0.067) (0.0265)
Region4 —0.0023 Region4 —0.1020* Region4 0.0176
(0.0269) (0.0574) (0.0235)
Region5 —0.008 Region5 —0.1903*** Region5 —0.0041
(0.0283) (0.0609) (0.025)
Region6 0.0453* Region6 —0.0075 Region6 0.0374
(0.0268) (0.0618) (0.0258)
Region7 0.0107 Region7 —0.1211 Region7 0.0258
(0.0359) (0.0761) (0.0329)
Region8 —0.0737* .Region8 —0.0868 Region8 —0.0998**
(0.0435) (0.1017) (0.0485)

(Continued)
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Table 7. (Continued)

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
Region9 —0.0009 Region9 —0.1192* Region9 —0.006
(0.0267) (0.0672) (0.0251)
Region10 —0.0233 Regionl0 —0.0894 Region10 —0.0569
(0.0414) (0.0867) (0.0366)
Farm 0.0097 Farm 0.0174 Farm 0.0109
(0.0185) (0.0341) (0.0157)
Vegan 0.0666** Vegan 0.1063 Vegan 0.0652**
(0.0301) (0.068) (0.0309)
Grocerylnv - Grocerylnv - Grocerylnv -
StayHome 0.0132 StayHome - StayHome -
(0.0139) = =
gotCARES - gotCARES —0.0944 gotCARES 0.0716
= (0.0998) (0.063)
gotCRRSA - gotCRRSA - gotCRRSA —0.0292
- - (0.0408)
Observations 5,831 Observations 1,433 Observations 6,025

Note: Single, double, and triple asterisks (*, **, ***) indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in
parenthesis are bootstrap standard errors of the estimated marginal probability effects.

observations and covering longer time frames) leads us to conclude that negative financial
sentiment is not indicative of consumers’ choice to eat away from the home. However, the decision
on where to consume away from the home (i.e., fast food, full service, etc.) may be influenced by
subjective views of well-being, though that assessment is out of scope of this study.

4.3. Food-away-from-home expenditures: magnitude of expenditure

The second-stage unconditional marginal effects for the three FAFH models are shown in Table 8.
EIP generally did not provide explanatory power over expenditures on food away from home,
conditional on households having spent money in foodservice establishments. EIP was statistically
significant only in the CARES period model and only at the 10% level, with an additional $1,000 in
an EIP receipt associated with an increase in weekly household FAFH expenditures of $2.96. This
represents roughly 5.7% of the average weekly expenditure on foodservice during that period (see
Table 3).

EIP estimates in subsequent model periods diminish in magnitude and become more uncertain
statistically. This suggests, again, an attenuating association between EIP and WkAwayFHomeExp
from the first- to the second- and third-round federal payments. To test this, complete
combinatorials and one-sided hypothesis tests were again computed. We failed to reject the null
hypotheses 1) that the CARES model EIP estimate was greater than the CRRSA model estimate
(P-value of 0.40), 2) that the CARES model EIP estimate was greater than the ARP model estimate
(P-value of 0.70), and 3) that the CRRSA model EIP estimate was greater than the ARP model
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Table 8. FAFH selection models - unconditional marginal effects

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
EIP 2.9645* EIP 4.1824 EIP 1.4341
(1.5237) (3.698) (0.9509)
HHincome 2.5067*** HHincome 2.5456*** HHincome 2.2532***
(0.1932) (0.3375) ' (0.2816)
SentBetter 6.4781*** SentBetter 11.5371*** SentBetter 3.1975*
(1.5628) (4.1826) ' (1.7227)
SentWorse 0.6235 SentWorse —1.3568 SentWorse 1.5918
(1.317) (2.5696) (1.811)
Male 4.3821*** Male 5.3446™* Male 4.6667***
(1.3058) (2.2544) (1.35)
Age —0.6372*** Age —0.5812*** Age —0.5563***
(0.0574) (0.0801) (0.1003)
Edu4 3.3471** Edu4 —2.9268 Edu4 3.6249**
(1.3613) (2.3927) (1.7086)
HHsize2 2.0765 HHsize2 —0.1841 HHsize2 —0.257
(1.9612) (4.046) (2.8673)
HHsize3 6.3667** HHsize3 4.4871 HHsize3 2.2843
(2.5662) (5.7494) (3.4402)
HHsize4 5.4788* HHsize4 1.5409 HHsize4 3.131
(3.2369) (7.1657) (3.5566)
HHsize5+ 4.0235 HHsize5+ 0.5346 HHsize5+ 12.9744*
(3.8955) (8.7566) (5.3179)
Regionl —4.6635" Regionl 3.5427 Regionl —8.9291***
(2.7391) (8.3433) (3.0764)
Region3 —4.5287* Region3 —0.3909 Region3 —6.2635™*
(2.345) (4.2007) (2.6987)
Region4 —1.2889 Region4 2.7352 Region4 —1.1119
(1.9733) (4.5613) (2.182)
Region5 —2.3627 Region5 —2.9244 Region5 —1.7293
(2.0607) (4.7413) (2.491)
Region6 0.3532 Region6 1.2627 Region6 —0.5384
(2.2332) (4.4867) (2.5848)
Region7 —4.4151 Region7 —4.1728 Region7 —5.2771*
(2.8101) (5.2085) (3.1626)
Region8 —6.5716** Region8 .—6.0392 Region8 —14.7486™**
(2.9926) (5.7463) (3.5057)

(Continued)
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Table 8. (Continued)

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
Region9 1.7915 Region9 2.2642 Region9 —0.816
(2.1262) (4.6876) (2.4309)
Region10 —2.3506 Region10 —1.4003 Region10 —2.1621
(3.1582) (7.8418) (4.1004)
Farm 2.3281 Farm 1.8882 Farm 4.4615**
(1.6962) (2.7284) (1.7496)
Vegan 8.6239*** Vegan 9.8434* Vegan 1.8159
(2.2444) (5.103) (2.6762)
Grocerylnv - Grocerylnv - Grocerylnv -
StayHome —1.2749 StayHome - StayHome -
(1.1698) - -
GOtCARES - GOtCARES —5.7454 GOtCARES 6.0571
- (9.536) (4.3216)
gotCRRSA - gotCRRSA - gotCRRSA —12.2175***
- - (4.5297)
Observations 3,958 Observations 971 Observations 4,274

Note: Single, double, and triple asterisks (*, **, ***) indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in
parenthesis are bootstrap standard errors of the estimated unconditional marginal effects.

estimate (P-value of 0.68). Thus, we can conclude that the association between the federal
payments and FAFH expenditures did indeed attenuate over time as more payments were made
available.

Also of note are the differences in magnitude of EIP in the FAH Tobit models compared to the
FAFH selection models for any given period. For instance, the EIP estimate was 3.92 and 2.96 in
the CARES period FAH and FAFH models, respectively. As before, we use bootstrapped EIP
estimates to calculate every possible difference between two empirical distributions, though now
assessing associations between EIP and WkAtHomeExp versus WkAwayFHomeExp, as opposed to
different associations across federal payments. We failed to reject the null hypothesis that EIP had
higher (i.e., more positive) associations with FAH spending than with FAFH spending for each of
the three periods. P-values of the one-sided hypothesis tests were, respectively, 0.75, 0.98, and 0.40
for the CARES, CRRSA, and ARP periods. Larger associations between federal payments and
retail spending, compared to foodservice spending, illustrate how COVID-19-related govern-
mental intervention may have impacted sectors and industries differently.

Recalling again that estimates in the second stage of the FAFH selection model are conditional
on households having spent money in foodservice establishments (i.e., reporting weekly FAFH
expenditures other than “less than $207”), HHincome was positive and statistically significant
across each FAFH model. A $10,000 increase in annual household income was associated with an
increase in weekly household FAFH expenditures of between $2.25 (ARP model) and $2.55
(CRRSA model) - magnitudes of association $1 to $2 lower than those between income and
weekly food retail spending.
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SentBetter had positive and statistically significant associations with WkAwayFHomeExp across
all model periods, though was significant in the ARP model at the 10% level only. Having positive
financial sentiment was associated with between $3.20 (ARP model) and $11.54 (CRRSA model)
higher weekly spending in foodservice outlets relative to having neutral sentiment. Substantially
lower associations between SentBetter and WkAwayFHomeExp in the ARP period compared to
prior periods may result from higher certainty surrounding the COVID-19 situation or improved
household financial conditions relative to earlier in the pandemic and, thus, lower influence of
financial sentiment when making purchasing decisions. SentWorse was not a statistically
significant predictor of weekly FAFH expenditures for any period.

4.4. Measurement error and sensitivity analyses

As previously mentioned, the average implied CARES, CRRSA, and ARP Act EIPs calculated in
this study are $2,072, $1,334, and $2,917, respectively. These are compared to IRS-derived
estimates of $1,676, $965, and $2,395, which raises concern about substantial measurement error
in the regressor of key interest, EIP. Potential measurement error in EIP construction stems from
two primary sources: the absence of true household annual income and uncertainty regarding the
number of payment-qualifying dependents. We discuss each of these sources of error in turn.

Household income is not reported in the MDM survey as a continuous number. Rather, it is
reported in $20,000 increments from “less than $20,000” to “$200,000 or greater.” Constructing
EIP required a continuous income value, prompting our use of the interval midpoints. This
procedure introduces measurement error in HHincome and EIP. However, it should be noted that
EIP is only measured with error for respondents whose incomes fall within the CARES, CRRSA,
and ARP Act payment phaseout schedules. Households with reported incomes below the defined
phaseout starts would receive full payment regardless of where their true income falls within the
reported income interval. Likewise, respondents with incomes above the defined phaseout cutoffs
would receive no payment regardless of their true income level. Roughly 15%, 15%, and 11% of
respondents provided incomes that lend to potential measurement error in EIP in the CARES,
CRRSA, and ARP periods, respectively.

To assess the sensitivity of our results to use of the interval midpoints, we create artificial
variation in HHincome prior to EIP calculation and model estimation. This is done by simulating
each respondent’s household income using draws from both uniform and normal distributions
within the self-reported income interval. For example, a respondent who reported an annual
household income of “$20,000-$39,999” would have simulated incomes 1) drawn from anywhere
in the range of $20,000 and $39,999 with equal probability and 2) drawn from a truncated normal
distribution with a mean of $30,000 (i.e., the interval midpoint) and a standard deviation of
$6,819.99. For completeness, a similar procedure was implemented for weekly FAH and FAFH
expenditures. Randomizing income and expenditures within their reported intervals allows us to
determine if EIP estimates differ substantially when using truly continuous respondent
information.

Measurement error in EIP can also result from the implied number of dependents. As MDM
respondents provide their household size only up to “5 or more,” respondents with reported
household sizes of five or more were treated identically; their implied dependents and associated
implied EIP were constructed using a household size of five. Roughly 6%, 7%, and 6% of
respondents reported household sizes of “5 or more” in the CARES, CRRSA, and ARP periods,
respectively, which lends to potential measurement error in those respondents’ implied federal
payments.

To assess the sensitivity of our results to the truncation of household size, we impose variation
for respondents who reported a household size of “5 or more” prior to EIP calculation and model
estimation. This is done by simulating household sizes for those respondents using 1) a truncated
Poisson distribution with lambda of five (with the truncation parameter set at four to ensure that
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Table 9. EIP estimate sensitivity analyses

(1) @ (3) ) (5) (6) @ (8)

CARES FAH 4.07*** 4.28** 4.36*** 4.07*** 3.84***  3.52*** 3.98*** 4.01%**
CRRSA FAH 16.92*** 17.06***  15.93***  16.91***  16.27***  7.68***  13.72***  13.31***

ARP FAH 1.54* 1.56** 1.44* 2.08*** 2.06™**  1.08* 1.23* 2,47
CARES FAFH (Stage 1) 0.25*** 0.22*** 0.17*** 0.24*** 0.24***  0.20*** 0.23*** 0.19%**

CRRSA FAFH (Stage 1) 0.50*** 0.50*** 0.44*** 0.50*** 0.48***  0.33*** 0.46™** 0.37***

ARP FAFH (Stage 1) 0.15*** 0.10%** 0.13*** 0.17*** 0.17***  0.11*** 0.14*** 0.13***

CARES FAFH (Stage 2) 5.88*** 5.79*** 6.61*** 5.92*** 5.54*** 455" 5.36"** 5.11***
CRRSA FAFH (Stage 2) 8.88 —0.64 0.33 11.05* 9.20 3.65 8.28 3.35

ARP FAFH (Stage 2) 2.04* 4.24** 4.23*** 1.78 2.39 1.73* 1.10 1.84

Note: Column (1) provides the original E/P estimates. Column (2) and (3) estimates result from randomizing food expenditures within the
reported interval, with values drawn from truncated normal and uniform distributions, respectively. Column (4) and (5) estimates result from
randomizing household income within the reported interval, with values drawn from truncated normal and uniform distributions,
respectively. Column (6) and (7) estimates result from randomizing household sizes for those reporting “5 or more,” with values drawn from
truncated Poisson and exponential distributions, respectively. Column (8) estimates result from treating one implied dependent as not
qualifying for a federal payment. Single, double, and triple asterisks (*, **, ***) indicate statistical significance at the 10%, 5%, and 1% levels,
respectively.

simulated household sizes do not fall below five) and 2) an exponential distribution with rate of
one (with the randomly generated value being added to five). Both methods allow for greater
household sizes while guaranteeing that the distribution of household sizes is positively skewed.

Finally, as discussed previously, we make an important assumption that all individuals in the
household, other than the survey respondent and spouse, are payment-qualifying dependents in
the CARES and CRRSA models. However, the true number of dependents qualifying for payment
under the CARES and CRRSA Acts is not observable given available survey data. We view this as
the most concerning source of measurement error in EIP as roughly 44% and 46% of respondents
in the CARES and CRRSA periods, respectively, indicated having dependents based on our
defined criteria and are, correspondingly, subject to mismeasured implied federal payments.

To assess sensitivity of our results to the qualified-dependent assumption, we take another,
extreme assumption that at least one implied dependent did not qualify for payment. That is, we
reduce the number of implied dependents by one (if not already zero), recompute EIP, and re-
estimate the CARES and CRRSA period models of FAH and FAFH. This procedure reduces the
implied household EIP downward by $500 and $600 in the CARES and CRRSA period models,
respectively, for respondents who had originally been identified as having dependents. This
amounts to roughly 24% and 45% reductions from the original average CARES and CRRSA EIPs
(see Tables 3 and 4), respectively. Though the ARP Act expanded qualification requirements, in
the interest of completeness we elected to follow the same procedure for the ARP period models.
After adjusting for one unqualified dependent, the average household CARES, CRRSA, and ARP
EIP were $1,846, $1,063, and $2,365, respectively. These values are remarkably similar to those
derived from IRS (2022b) nationally aggregated data.

Table 9 depicts EIP estimates (i.e., latent marginal effects and marginal index effects) and their
statistical significance across all sensitivity analyses. Results of the original model estimations are
robust to how food expenditures and household income are specified, how the largest household
size is specified, and the omission of one implied dependent. The EIP estimate in the CRRSA
period FAH model in column (6) is roughly half the magnitude of the original estimate. This
reflects the use of a truncated Poisson distribution for household sizes of “5 or more.” The EIP
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estimates in the ARP period FAFH censored equation (stage 2) are twice the magnitude of the
original when randomizing food expenditures within the reported interval (see columns [2] and
[3]). However, diminishing associations between EIP and food expenditures from the CARES Act
payments to the larger ARP Act payments can be seen across all specifications. Though our
construction of households’ federal payments introduces measurement error, convergence to the
same conclusion is encouraging.

5. Limitations

As noted, the MDM survey has not asked for detailed information on household EIP receipt over
the course of the COVID-19 pandemic. As such, we implement implied household EIPs in our
analysis. EIPs were constructed from respondents’ marital status, an implied number of
dependents (derived from reported marital status and household size), and household annual
income. Several sources of potential measurement error are present.

First, the exact household income of respondents is not observable as this is provided in the
MDM survey instrument in interval form. We hope that with a sizable level of distinct income
intervals (eleven), any bias due to the masking of intra-interval variation in income is minimal.
Further, measurement error in the constructed federal payments due to uncertainty in household
income would only be present among those respondents who reported an income within the
defined payment phaseout schedule. Second, the exact number of people living in the household is
not known for respondents who reported household sizes of “5 or more.” The implied number of
dependents and associated implied federal payment to the household depends critically on the
true household size. However, this impacts only 6-7% of respondents.

Lastly, and of most concern, is the inability to discern if implied dependents derived from
reported marital status and household size qualified for the CARES and CRRSA Act payments.
We do note, however, that attenuation bias in the constructed EIP variable due to our qualified-
dependent assumption would be more prevalent in the CARES and CRRSA period models as the
ARP Act loosened the requirements for payments to dependents. Thus, decreasing associations
between EIPs and food expenditures from the CARES model to the ARP model should still be
present, though of higher magnitude, in the instance of measurement error. Further, sensitivity
analyses conducted and reported previously provide confidence in our results.

6. Implications

In response to the COVID-19 pandemic and resulting economic shock, federal funds have been
allocated to U.S. households through a series of aid packages beginning in late March 2020. Our
research estimated the associations between this federal financial assistance and weekly household
food expenditures using publicly available MDM survey data. Prior work has not analyzed these
associations over the entire course of the pandemic, or with a focus on a U.S. food sector that
witnessed marked shifts in source of demand and spending behavior.

Financial sentiment was a significant predictor of weekly FAH and FAFH expenditures.
Worsened financial sentiment was associated with increased spending in food retail outlets for the
three periods corresponding to receipt of the CARES, CRRSA, and ARP Act payments.
Conversely, improved financial sentiment was associated with increased spending in foodservice
outlets over the same periods. Improved sentiment had a positive association with the probability
of spending in foodservice outlets in the CARES period only.

We highlight that an additional $1,000 of CARES Act aid had a positive association with FAH
spending of a magnitude roughly 0.7 times that of having improved or worsened financial
sentiment. However, an additional $1,000 of ARP Act aid had an association with FAH spending
that was not statistically different than zero, while having worsened financial sentiment
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maintained explanatory power over food retail expenditures. Similarly, federal financial aid had a
slight positive association with FAFH spending in the CARES period only (statistically significant
at the 10% level), while improved financial sentiment had positive associations with FAFH
spending of a higher magnitude and over the entire course of the pandemic. This suggests that
initial EIPs provided benefits to consumers and, correspondingly, businesses (i.e., food retailers
and restaurants), but may have become less effective in stimulating consumption relative to
financial sentiment as additional payments were distributed.

Though the EIPs were a benefit to recipients and the overall U.S. food sector, our results
highlight the potential short-run nature of direct payments’ impacts. Such payments may not have
the lasting effects of policies that bolster consumer financial sentiment (e.g., protecting
employment status). Of course, it is important to note that general macroeconomic conditions
influenced the timing and size of the three federal payments. The perceived effectiveness of the
CARES, CRRSA, and ARP Act payments in stimulating consumption should be put into context
of the prevailing economic conditions and consumers’ need to spend their federal aid during the
respective disbursement schedules.

While CARES and CRRSA Act EIPs were a significant determinant of at-home food
expenditures, the association between federal aid and FAH spending diminished with the third-
round ARP Act payments. Similarly, CARES Act payments displayed some explanatory power
over away-from-home food expenditures that was not present for later federal aid. The
diminishing associations between federal payments and food expenditures, tested using
bootstrapped EIP estimates and a Poe, Giraud, and Loomis (2005) procedure, were statistically
significant.

Also of note is that all three federal payments had positive and statistically significant
associations with the probability of spending on FAFH. This suggests that federal aid may have
incentivized or enabled a portion of consumers to visit foodservice establishments over the course
of the pandemic, but of those who did, the financial aid did not influence how much was spent.
Again, marginal probability effects of federal aid attenuated from the CARES Act to the ARP Act
payments suggesting that the final round of payments did not increase the probability of
consumers spending in foodservice outlets to the same degree as payments disbursed earlier in the
pandemic.

Necessarily, if less of the supplementary income from federal financial assistance was allocated
toward food purchases over the course of the pandemic, it was utilized elsewhere as the COVID-19
situation progressed and additional funds were made available to U.S. households. That is, as
consumers spent less of their second- or third-round payments on food purchases, more was used
in other avenues. Past work has indicated a substantial portion of CARES Act economic impact
payments were allocated toward investment, savings, or debt repayment. Perhaps a relatively
larger portion of CRRSA and ARP Act payments were similarly utilized, or perhaps those
payments were used for consumption in other industries. Our research provides a framework for
analogous assessments across sectors and encourages further analysis of federal financial aid over
the course of the COVID-19 pandemic to better inform future policy efforts.
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provided by K-State Research and Extension. COVID-19 stay-at-home order data that supports the findings of this study is
available to the public and provided by the Centers for Disease Control and Prevention.

Acknowledgments. The authors would like to thank three anonymous reviewers, whose comments facilitated improvement
of the study. They would also like to thank Dr. William Greene for his advice on the econometric approach. Any errors are the
authors’ own.

Financial support. This research received no specific grant from any funding agency, commercial, or not-for-profit sectors.

Competing interests. Bina, Tonsor, and Briggeman declare none.



Journal of Agricultural and Applied Economics 597

References

AgManager.info. Meat Demand Monitor—Project Methodology. AgManager. Info, 2022a. Internet site: https://agmanager.
info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data/meat-demand-monitor-project

AgManager.info. Monthly Meat Demand Monitor [Survey Data]. AgManager. Info, 2022b. Internet site: https://agmanager.
info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data

Akana, T. CFI COVID-19 Survey of Consumers—Wave 2 Updates, Impact by Race/Ethnicity, and Early Use of Economic
Impact Payments [Consumer Finance Institute Special Report]. Federal Reserve Bank of Philadelphia, 2020. Internet site:
https://www.philadelphiafed.org/-/media/frbp/assets/consumer-finance/reports/cfi-covid-19-survey-of-consumers-wave2-
updates.pdf

Altstedter, A., and J. Hong. Why People Are Panic Buying as Coronavirus Spreads. Time, 2020. Internet site: https://time.com/
5800126/panic-buying-coronavirus/

Asebedo, S., Y. Liu, B. Gray, and T.H. Quadria. “How Americans Used Their COVID-19 Economic Impact Payments.”
Financial Planning Review 3,4(2020). doi:10.1002/cfp2.1101.

Baker, S., R. Farrokhnia, S. Meyer, M. Pagel, and C. Yannelis. Income, Liquidity, and the Consumption Response to the 2020
Economic Stimulus Payments. National Bureau of Economic Research (Working Paper No. 27097; NBER Working Paper
Series), 2020. Internet site: https://www.nber.org/system/files/working_papers/w27097/w27097.pdf

Boccia, R., and J. Bogie. This Is How Big the COVID-19 CARES Act Relief Bill Is. The Heritage Foundation, 2020. Internet site:
https://www.heritage.org/budget-and-spending/commentary/how-big-the-covid-19-cares-act-relief-bill

Brewster, J. Trump Signs $2 Trillion Coronavirus Relief Bill Into Law, Largest Aid Package In U.S. History. Forbes, 2020.
Internet site: https://www.forbes.com/sites/jackbrewster/2020/03/27/trump-signs-2-trillion-stimulus-bill-into-law-largest-
aid-package-in-us-history/

Centers for Disease Control and Prevention. U.S. State and Territorial Stay-At-Home Orders: March 15, 2020 - August 15,
2021 by County by Day. Data.CDC.Gov, 2021. Internet site: https://data.cdc.gov/Policy-Surveillance/U-S-State-and-
Territorial-Stay- At-Home-Orders-Marc/y2iy-8irm

Chenarides, L., M. Manfredo, and T. Richards. “COVID-19 and Food Supply Chains.” Applied Economic Perspectives and
Policy 43,1(2021):270-9. doi:10.1002/aepp.13085.

Chetty, R., J. Friedman, N. Hendren, and M. Stepner. The Economic Impacts of COVID-19: Evidence from a New Public
Database Built Using Private Sector Data. National Bureau of Economic Research (Working Paper No. 27431; NBER
Working Paper Series), 2020. Internet site: https://www.nber.org/papers/w27431

Coibion, O., Y. Gorodnichenko, and M. Weber. How Did U.S. Consumers Use Their Stimulas Payments? National Bureau of
Economic Research (Working Papers No. 27693; NBER Working Paper Series), 2020. Internet site: https://www.nber.org/
system/files/working_papers/w27693/w27693.pdf

Deconinck, K., E. Avery, and L.A. Jackson. “Food Supply Chains and Covid-19: Impacts and Policy Lessons.” EuroChoices
19,3(2020):34-9. doi:10.1111/1746-692X.12297.

H.R.1319—117th Congress (2021-2022): American Rescue Plan Act of 2021. Congress. Gov, 2021. Internet site: https://
www.congress.gov/bill/117th-congress/house-bill/1319/text

H.R.133—116th Congress (2019-2020): Consolidated Appropriations Act, 2021. Congress. Gov, 2020. Internet site:https://
www.congress.gov/bill/116th-congress/house-bill/133/text

H.R.748—116th Congress (2019-2020): CARES Act. Congress. Gov, 2020. Internet site: https://www.congress.gov/bill/
116th-congress/house-bill/748/text

Hayes, D., L. Schulz, C. Hart, and K. Jacobs. “A Descriptive Analysis of the COVID-19 Impacts on U.S. Pork, Turkey, and
Egg Markets.” Agribusiness 37,1(2021):122-41. doi:10.1002/agr.21674.

Hobbs, J. “Food Supply Chains During the COVID-19 Pandemic.” Canadian Journal of Agricultural Economics
68,2(2020):171-6. doi:10.1111/cjag.12237.

Internal Revenue Service. Treasury and IRS Begin Delivering Second Round of Economic Impact Payments to Millions of
Americans, 2020. Internet site: https://www.irs.gov/newsroom/treasury-and-irs-begin-delivering-second-round-of-
economic-impact-payments-to-millions-of-americans

Internal Revenue Service. As Required by Law, All First and Second Economic Impact Payments Issued; Eligible People Can
Claim Recovery Rebate Credit, 2021a. Internet site: https://www.irs.gov/newsroom/as-required-by-law-all-first-and-
second-economic-impact-payments-issued-eligible-people-can-claim-recovery-rebate-credit

Internal Revenue Service. More Than 2.3 Million Additional Economic Impact Payments Disbursed Under the American
Rescue Plan; Total Payments Top 169 Million, 2021b. Internet site: https://www.irs.gov/newsroom/more-than-2-point-3-
million-additional-economic-impact-payments-disbursed-under-the-american-rescue-plan-total-payments-top-169-million

Internal Revenue Service. Questions and Answers about the Third-round Economic Impact Payment [Fact Sheet], 2022a.
Innternet site: https://www.irs.gov/pub/taxpros/fs-2022-22.pdf

Internal Revenue Service. SOI Tax Stats—Coronavirus Aid, Relief, and Economic Security Act (CARES Act) Statistics,
2022b. Internet site: https://www.irs.gov/statistics/soi-tax-stats-coronavirus-aid-relief-and-economic-security-act-cares-
act-statistics


https://agmanager.info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data/meat-demand-monitor-project
https://agmanager.info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data/meat-demand-monitor-project
https://agmanager.info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data
https://agmanager.info/livestock-meat/meat-demand/monthly-meat-demand-monitor-survey-data
https://www.philadelphiafed.org/-/media/frbp/assets/consumer-finance/reports/cfi-covid-19-survey-of-consumers-wave2-updates.pdf
https://www.philadelphiafed.org/-/media/frbp/assets/consumer-finance/reports/cfi-covid-19-survey-of-consumers-wave2-updates.pdf
https://time.com/5800126/panic-buying-coronavirus/
https://time.com/5800126/panic-buying-coronavirus/
https://doi.org/10.1002/cfp2.1101
https://www.nber.org/system/files/working_papers/w27097/w27097.pdf
https://www.heritage.org/budget-and-spending/commentary/how-big-the-covid-19-cares-act-relief-bill
https://www.forbes.com/sites/jackbrewster/2020/03/27/trump-signs-2-trillion-stimulus-bill-into-law-largest-aid-package-in-us-history/
https://www.forbes.com/sites/jackbrewster/2020/03/27/trump-signs-2-trillion-stimulus-bill-into-law-largest-aid-package-in-us-history/
https://data.cdc.gov/Policy-Surveillance/U-S-State-and-Territorial-Stay-At-Home-Orders-Marc/y2iy-8irm
https://data.cdc.gov/Policy-Surveillance/U-S-State-and-Territorial-Stay-At-Home-Orders-Marc/y2iy-8irm
https://doi.org/10.1002/aepp.13085
https://www.nber.org/papers/w27431
https://www.nber.org/system/files/working_papers/w27693/w27693.pdf
https://www.nber.org/system/files/working_papers/w27693/w27693.pdf
https://doi.org/10.1111/1746-692X.12297
https://www.congress.gov/bill/117th-congress/house-bill/1319/text
https://www.congress.gov/bill/117th-congress/house-bill/1319/text
https://www.congress.gov/bill/116th-congress/house-bill/133/text
https://www.congress.gov/bill/116th-congress/house-bill/133/text
https://www.congress.gov/bill/116th-congress/house-bill/748/text
https://www.congress.gov/bill/116th-congress/house-bill/748/text
https://doi.org/10.1002/agr.21674
https://doi.org/10.1111/cjag.12237
https://www.irs.gov/newsroom/treasury-and-irs-begin-delivering-second-round-of-economic-impact-payments-to-millions-of-americans
https://www.irs.gov/newsroom/treasury-and-irs-begin-delivering-second-round-of-economic-impact-payments-to-millions-of-americans
https://www.irs.gov/newsroom/as-required-by-law-all-first-and-second-economic-impact-payments-issued-eligible-people-can-claim-recovery-rebate-credit
https://www.irs.gov/newsroom/as-required-by-law-all-first-and-second-economic-impact-payments-issued-eligible-people-can-claim-recovery-rebate-credit
https://www.irs.gov/newsroom/more-than-2-point-3-million-additional-economic-impact-payments-disbursed-under-the-american-rescue-plan-total-payments-top-169-million
https://www.irs.gov/newsroom/more-than-2-point-3-million-additional-economic-impact-payments-disbursed-under-the-american-rescue-plan-total-payments-top-169-million
https://www.irs.gov/pub/taxpros/fs-2022-22.pdf
https://www.irs.gov/statistics/soi-tax-stats-coronavirus-aid-relief-and-economic-security-act-cares-act-statistics
https://www.irs.gov/statistics/soi-tax-stats-coronavirus-aid-relief-and-economic-security-act-cares-act-statistics

598 Justin D. Bina et al.

Kassas, B., and R. Nayga Jr.. “Understanding the Importance and Timing of Panic Buying Among U.S. Households During
the COVID-19 Pandemic.” Food Quality and Preference 93(2021):104240. doi:10.1016/j.foodqual.2021.104240.

Lai, J., S. Morgan, B. Kassas, J. Kropp, and Z. Gao. Spending of Economic Stimulus Payments and Changes in Food
Purchasing During the COVID-19 Pandemic.” Choices 35,3(2020). doi:10.22004/ag.econ.307916.

Lusk, J.L., and F.B. Norwood. “Some Vegetarians Spend Less Money on Food, Others Don’t.” Ecological Economics
130(2016):232-42. doi:10.1016/j.ecolecon.2016.07.005.

Marchesi, K., and P.W. McLaughlin. COVID-19 Working Paper: The Impact of COVID-19 Pandemic on Food-Away-From-
Home Spending. USDA Economic Research Service (Working Paper AP-100; COVID-19 Working Paper), 2022. Internet
site: http://www.ers.usda.gov/publications/pub-details/?pubid = 103454

McDonald, J.F., and R.A. Moffitt. “The Uses of Tobit Analysis.” The Review of Economics and Statistics 62,2(1980):318-21.
doi:10.2307/1924766.

McLaughlin, P.W., A. Stevens, X. Dong, C. Chelius, K. Marchesi, and M. MacLachlan. COVID-19 Working Paper: National
Trends in Food Retail Sales During the COVID-19 Pandemic: Findings from Information Resources, Inc. (IRI) Retail-Based
Scanner Data. U.S. Bureau of Labor Statistics (Working Paper AP-108; COVID-19 Working Paper), 2022. Internet site:
http://www.ers.usda.gov/publications/pub-details/?pubid = 105366

O’Connell, M., A. de Paula, and K. Smith. “Preparing for a Pandemic: Spending Dynamics and Panic Buying During the
COVID-19 First Wave.” Fiscal Studies 42,2(2021):249-64.

Parker, J., J. Schild, L. Erhard, and D. Johnson. Household Spending Responses to the Economic Impact Payments of 2020:
Evidence from the Consumer Expenditure Survey. National Bureau of Economic Research (Working Paper No. 29648;
NBER Working Paper Series), 2022. Internet site: http://www.nber.org/papers/w29648.pdf

Poe, G.L., K.L. Giraud, and J.B. Loomis. “Computational Methods for Measuring the Difference of Empirical Distributions.”
American Journal of Agricultural Economics 87,2(2005):353-65.

Schild, J., and T. Garner. Consumer Response to Economic Impact Payments During the COVID-19 Pandemic and the Role of
Subjective Assessments of Well-Being: A View from the U.S. Using a Rapid Response Survey. U.S. Bureau of Labor Statistics
(Working Paper No. 540; BLS Working Papers), 2021. Internet site: https://www.bls.gov/osmr/research-papers/2021/pdf/
ec210060.pdf

Tonsor, G., J. Lusk, and S. Tonsor. “Meat Demand Monitor During COVID-19.” Animals 11,4(2021):1040. doi:10.3390/
anil1041040.

U.S. Department of the Treasury. Treasury and IRS Disbursed 90 Million Economic Impact Payments from the American
Rescue Plan. U.S. Department of the Treasury, 2021. Internet site: https://home.treasury.gov/news/press-releases/jy0063

United States Census Bureau. Household Pulse Survey Data Tables. United States Census Bureau, 2022. Internet site: https://
www.census.gov/programs-surveys/household-pulse-survey/data.html

University of Michigan. Survey Information. Surveys of Consumers. University of Michigan, 2022. Internet site: https://data.
sca.isr.umich.edu/survey-info.php

USDA Economic Research Service. Interactive Charts: Food Expenditures. USDA Economic Research Service, 2022. Internet
site: https://www.ers.usda.gov/data-products/food-expenditure-series/interactive-charts-food-expenditures/#aggregate

Weersink, A., M. von Massow, N. Bannon, J. Ifft, J. Maples, K. McEwan, M.G.S. McKendree, et al. “COVID-19 and the
Agri-Food System in the United States and Canada.” Agricultural Systems 188(2021):103039. doi:10.1016/j.agsy.2020.
103039.

Wooldridge, J. Econometric Analysis of Cross Section and Panel Data. 2nd ed. Cambridge, MA: The MIT Press, 2010.

Zeballos, E., and X. Dong. “The Effect of COVID-19 on Food Sales.” Applied Economic Perspectives and Policy
44,4(2021):2131-2144. doi:10.1002/aepp.13201.


https://doi.org/10.1016/j.foodqual.2021.104240
https://doi.org/10.22004/ag.econ.307916
https://doi.org/10.1016/j.ecolecon.2016.07.005
http://www.ers.usda.gov/publications/pub-details/?pubid103454
http://www.ers.usda.gov/publications/pub-details/?pubid103454
https://doi.org/10.2307/1924766
http://www.ers.usda.gov/publications/pub-details/?pubid105366
http://www.ers.usda.gov/publications/pub-details/?pubid105366
http://www.nber.org/papers/w29648.pdf
https://www.bls.gov/osmr/research-papers/2021/pdf/ec210060.pdf
https://www.bls.gov/osmr/research-papers/2021/pdf/ec210060.pdf
https://doi.org/10.3390/ani11041040
https://doi.org/10.3390/ani11041040
https://home.treasury.gov/news/press-releases/jy0063
https://www.census.gov/programs-surveys/household-pulse-survey/data.html
https://www.census.gov/programs-surveys/household-pulse-survey/data.html
https://data.sca.isr.umich.edu/survey-info.php
https://data.sca.isr.umich.edu/survey-info.php
https://www.ers.usda.gov/data-products/food-expenditure-series/interactive-charts-food-expenditures/#aggregate
https://doi.org/10.1016/j.agsy.2020.103039
https://doi.org/10.1016/j.agsy.2020.103039
https://doi.org/10.1002/aepp.13201

Appendix

Table Al. FAH Tobit models — estimation results
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CARES CRRSA ARP
Parameter Estimate Parameter Estimate Parameter Estimate
Intercept 51.9623***  Intercept 58.2153***  Intercept 67.5576***
(3.4764) (10.6523) (5.1103)
EIP 4.0716***  EIP 16.9193***  EIP 1.5351*
(1.2621) ' (4.2038) (0.8085)
HHincome 4.3034***  HHincome 4.5324***  HHincome 3.3928***
(0.1734) (0.3821) (0.2043)
SentBetter 5.5548***  SentBetter 4.3185 SentBetter —0.1272
(1.7739) ' (3.5740) (1.6382)
SentWorse 5.8242***  SentWorse 7.5094***  SentWorse 7.222***
(1.4307) (2.8497) (1.6464)
Male —2.0547 Male —1.5608 Male —4,1925***
(1.2567) (2.4891) (1.2625)
Age —0.1952***  Age —0.0298 Age —0.221***
(0.0408) . (0.0774) (0.0418)
Edu4 —2.5717* Edu4 —4.3939 VEdu4 0.9585
(1.3958) ' (2.7486) (1.4594)
HHsize2 16.507*** HHsize2 7.297* HHsize2 23.6326***
(2.1164) (4.3402) (2.0396)
HHsize3 29.1546***  HHsize3 14.5004** HHsize3 35.2075***
(2.8682) (6.6971) (3.1019)
HHsize4 35.6742***  HHsize4 9.1853 HHsize4 40.2642***
(3.5781) (8.7622) (4.0139)
HHsize5+ 41.6661***  HHsize5+ 8.1625 HHsize5+ 55.3672***
(4.1951) (11.2378) (5.1634)
Regionl 3.829 Regionl —2.9666 Regionl 2.0193
(3.4453) . (6.9652) (3.5207)
Region3 4.0714 Region3 —7.5638 Region3 —3.5803
(2.9695) v (5.4504) (2.8211)
Region4 1.542 Region4 —0.9239 Region4 0.1901
(2.4985) (4.7309) (2.4199)
Region5 0.8875 Region5 —11.8359** Region5 —0.6609
(2.6305) » (4.9829) (2.5003)

(Continued)
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Table Al. (Continued)
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CARES CRRSA ARP
Parameter Estimate Parameter Estimate Parameter Estimate
Region6 1.8503 Region6 —0.3298 Region6 5.9411**
(2.7514) . (5.3627) (2.7633)
Region7 —0.8372 Region7 —6.7967 Region7 —3.7086
(3.5192) (6.3899) (3.4971)
Region8 2.2603 Region8 6.2381 Region8 —9.8316**
(4.2106) (8.4439) (4.2036)
Region9 —0.5321 Region9 —5.137 Region9 1.384
(2.5889) (5.1543) (2.6340)
Regionl0 —3.5149 Regionl0 2.0551 Regionl0 —3.8082
(3.8232) (7.1716) (3.5997)
Farm —0.7864 Farm 0.0233 Farm —2.5207
(1.7580) (3.2326) (1.6480)
Vegan —5.4529** Vegan —14.9058***  Vegan —13.8103***
(2.7654) (5.7218) (2.9239)
Grocerylnv 0.0402 Grocerylnv —6.2685 Grocerylnv —1.5686
(2.5223) (4.9109) (2.6447)
StayHome 1.1208 StayHome - StayHome -
(1.3643) = =
gotCARES - gotCARES —12.7314 gotCARES —3.4357
= (9.0396) (4.8894)
gotCRRSA - gotCRRSA - gotCRRSA 0.239
_ - (4.3177)
Std. Dev. of Errors 46.1797***  Std. Dev. of Errors 44.2162***  Std. Dev. of Errors 47.288***
(0.4592) (0.8739) (0.4645)
R-Squared 0.2646 R-Squared 0.2758 R-Squared 0.2678
Observations 5,831 Observations 1,433 Observations 6,025
AlC 57,289 AIC 14,220 AlC 59,246

Note: Single, double, and triple asterisks (*,

* kK

, ***) indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in

parenthesis are standard errors of the parameter estimates.



Table A2. FAFH Selection models — estimation results

Journal of Agricultural and Applied Economics 601

B CARES CRRSA ARP
variable Parameter Estimate Parameter Estimate Parameter Estimate
AwayHome Intercept 0.4207*** Intercept 0.9553*** Intercept 0.6556***
(0.1044) (0.3610) (0.1727)
EIP 0.2482*** EIP 0.4955*** EIP 0.146***
(0.0401) (0.1402) (0.0295)
HHincome 0.0827*** HHincome 0.0929*** HHincome 0.0837***
(0.0054) (0.0125) (0.0067)
SentBetter 0.175***  SentBetter 0.0979 SentBetter 0.0212
(0.0554) (0.1185) (0.0528)
SentlWorse —0.0467 SentlWorse —0.1502*  SentWorse —0.0818*
(0.0411) (0.0860) (0.0485)
Male 0.2057*** Male 0.251***  Male 0.1623***
(0.0368) (0.0766) (0.0381)
Age —0.0215*** Age —0.021***  Age —0.0239***
(0.0013) (0.0024) (0.0013)
Edu4 0.0275 Edu4 0.0093 Edu4 —0.0473
(0.0412) (0.0845) (0.0446)
HHsize2 0.0127 HHsize2 —0.0321 HHsize2 0.1622**
(0.0629) (0.1356) (0.0640)
HHsize3 0.0405 HHsize3 —0.2043 HHsize3 0.2697**
(0.0874) (0.2151) (0.1068)
HHsize4 0.0776 HHsize4 —0.3308 HHsize4 0.0571
(0.1128) (0.2904) (0.1428)
HHsize5+ —0.167 HHsize5+ —0.5415 HHsize5+ —0.2496
(0.1289) (0.3511) (0.1817)
Regionl 0.0004 Regionl —0.5111**  Regionl —0.0356
(0.1015) (0.2148) (0.1061)
Region3 —0.1518*  Region3 —0.1816 Region3 0.0814
(0.0867) (0.1776) (0.0875)
Region4 —0.0068 Region4 —0.2879*  Region4 0.0565
(0.0742) (0.1525) (0.0757)
Region5 —0.0233 Region5 —0.519***  Region5 —0.0129
(0.0776) (0.1590) (0.0774)
Region6 0.136* Region6 —0.0218 Region6 0.1231
(0.0826) (0.1765) (0.0874)
Region7 0.0315 Region7 —0.3317*  Region7 0.0842
(0.1032) (0.2010) (0.1077)

(Continued)
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Table A2. (Continued)

Eeid: CARES CRRSA ARP
variable Parameter Estimate Parameter Estimate =~ Parameter Estimate
Region8 —0.205* Region8 —0.2405 Region8 —0.292**
(0.1228) (0.2649) (0.1253)
Region9 —0.0027 Region9 —0.3303**  Region9 —0.019
(0.0771) (0.1663) (0.0817)
Regionl0 —0.0668 Region10 —0.248 Regionl0 —0.1721
(0.1116) (0.2220) (0.1071)
Farm 0.0285 Farm 0.0516 Farm 0.0349
(0.0526) (0.1007) (0.0511)
Vegan 0.205**  Vegan 0.3445 Vegan 0.2232*
(0.0968) (0.2359) (0.1156)
Grocerylnv - Grocerylnv - Grocerylnv -
StayHome 0.0385 StayHome - StayHome -
(0.0401) = =
gotCARES - gotCARES —0.3038 gotCARES 0.2139
= (0.3148) (0.1689)
gotCRRSA - gotCRRSA - gotCRRSA —0.0955
= = (0.1410)
WkAwayFHomeExp Intercept 38.1391*** Intercept 44.2804*** Intercept 76.7987***
(5.3393) (16.7597) (8.5910)
EIP 5.8772*** EIP 8.8786 EIP 2.0376*
(1.8391) (6.3427) (1.2255)
HHincome 4.9695*** HHincome 5.404***  HHincome 3.2014***
(0.2760) (0.6324) (0.4537)
SentBetter 12.2105*** SentBetter 22.2139*** SentBetter 4.4959*
(2.6250) (5.7219) (2.3636)
SentWorse 1.2317 SentWorse —2.9064 SentWorse 2.2491
(2.2597) (4.8310) (2.5575)
Male 8.671***  Male 11.2469*** Male 6.635***
(1.9613) (4.1869) (2.0222)
Age —1.2633*** Age —1.2338*** Age —0.7904***
(0.0665) (0.1322) (0.1312)
Edu4 6.5546** Edu4 —6.2845 Edu4 5.1237**
(2.1362) (4.5912) (2.1837)
HHsize2 4.098 HHsize2 7 —0.391 HHsize2 —0.3652
(3.3229) (7.2626) (3.4723)

(Continued)
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Table A2. (Continued)

B CARES CRRSA ARP
variable Parameter Estimate Parameter Estimate =~ Parameter Estimate
HHsize3 11.9907*** HHsize3 9.1457 HHsize3 3.2169
(4.2509) (10.4665) (4.5379)
HHsize4 10.3355**  HHsize4 3.2202 HHsize4 4.3891
(5.2000) (13.3856) (5.3948)
HHsize5+ 7.653 HHsize5+ 1.1277 HHsize5+ 17.4188**
(6.0732) (17.0329) (6.7848)
Regionl —9.796* Regionl 7.2072 Regionl —13.3765**
(5.4021) (11.6899) (5.3904)
Region3 —9.4494**  Region3 —0.8335 Region3 —9.1828**
(4.6119) (8.8735) (4.1524)
Region4 —2.5796 Region4 5.6909 Region4 —1.5854
(3.8033) (7.6801) (3.5277)
Region5 —4.7819 Region5 —6.3867 Region5 —2.4731
(4.0465) (8.3160) (3.6761)
Region6 0.6979 Region6 2.6448 Region6 —0.7669
(4.1580) (8.6782) (4.0136)
Region7 —9.2462*  Region7 —9.3704 Region7 —1.7232
(5.5908) (10.7282) (5.1678)
Region8 —14.2475**  Region8 —14.0514 Region8 —23.1675**
(6.7791) (14.3793) (6.9385)
Region9 3.5001 Region9 4.6999 Region9 —1.1634
(3.9109) (8.3401) (3.8668)
Region10 —4.7957 Region10 —3.0283 Region10 —3.1081
(5.9544) (12.5246) (5.6260)
Farm 4.5245*  Farm 3.9404 Farm 6.2392**
(2.7154) (5.3306) (2.4405)
Vegan 15.7235*** Vegan 18.8023**  Vegan 2.5565
(3.8943) (8.5265) ' (3.8706)
Grocerylnv - Grocerylnv - Grocerylnv -
StayHome —2.5405 StayHome - StayHome -
(2.1301) = =
gotCARES - gotCARES —11.3824 gotCARES 8.915
= (13.7907) (6.7259)
gotCRRSA - gotCRRSA - gotCRRSA —16.4683***

_ - (6.0856)

(Continued)
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Table A2. (Continued)

CARES CRRSA ARP
Dependent
variable Parameter Estimate Parameter Estimate Parameter Estimate
Std. Dev. of 61.2328*** Std. Dev. of 63.0467*** Std. Dev. of 57.5514***
Errors Errors Errors
(1.0762) (2.1457) (1.0318)
Stage 2 R- 0.2357 Stage 2 R- 0.2529 Stage 2 R- 0.2864
Squared Squared Squared
Correlation of 0.8255*** Correlation of 0.8832*** Correlation of —0.1495
Errors Errors Errors
(0.0310) (0.0509) (0.1887)
Stage 1 5,831 Stage 1 1,433 Stage 1 6,025
Observations Observations Observations
Stage 2 3,958 Stage 2 971 Stage 2 4,274
Observations Observations Observations
AIC 37,739 AIC 9,077 AIC 40,469

Note: Single, double, and triple asterisks (*, **, ***) indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in
parenthesis are standard errors of the parameter estimates.
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Table A3. FAH Tobit models — conditional marginal effects

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
EIP 3.6668*** EIP 15.4087*** EIP 1.4179
(1.2397) (4.407) (0.8721)
HHincome 3.8756*** HHincome 4.1277*** HHincome 3.1337***
(0.1681) (0.3841) (0.2003)
SentBetter 4.5535*** SentBetter 3.6567 SentBetter —0.1026
(1.54) (3.5071) (1.3758)
SentWorse 4.7685*** SentlWorse 6.3600*** SentWorse 5.8443***
(1.1194) (2.4473) (1.3788)
Male —1.6772* Male —1.3167 Male —3.3819***
(1.0076) (2.0703) (1.026)
Age —0.1758*** Age —0.0271 Age —0.2041***
(0.0381) (0.0698) (0.0397)
Edu4 —2.0973* Edu4 —3.7012 Edu4 0.7734
(1.0859) (2.2953) (1.2202)
HHsize2 13.4916*** HHsize2 6.1653 HHsize2 19.0288***
(1.7504) (3.8805) (1.6565)
HHsize3 23.9833*** HHsize3 12.3368* HHsize3 28.2938***
(2.5088) (6.3498) (2.7113)
HHsize4 29.2412*** HHsize4 7.8032 HHsize4 32.1440***
(3.1022) (8.5379) (3.6289)
HHsize5+ 33.9026*** HHsize5+ 6.9369 HHsize5+ 42.8480***
(3.6546) (11.2762) (4.2)
Regionl 3.1384 Regionl —2.494 Regionl 1.6315
(2.837) (6.5011) (2.8463)
Region3 3.3367 Region3 —6.3246 Region3 —2.8798
(2.47) (4.4082) (2.3445)
Region4 1.2602 Region4 —0.7791 Region4 0.1533
(2.0786) (4.1674) (2.0496)
Region5 0.7251 Region5 —9.8602** Region5 —0.5329
(2.0857) (4.2424) (2.0498)
Region6 1.5131 Region6 —0.2782 Region6 4.8090**
(2.3244) (4.5775) (2.4295)
Region7 —0.6828 Region7 —5.6836 Region7 —2.9814
(2.8309) (5.3015) (2.7067)
Region8 1.85 .Region8 5.2971 Region8 —7.8409**
(3.14) (6.5116) (3.4644)

(Continued)
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Table A3. (Continued)

CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
Region9 —0.4342 Region9 —4.3114 Region9 1.1175
(2.1639) (4.3745) (2.1627)
Region10 —2.8565 Regionl0 1.7382 Region10 —3.061
(2.7751) (6.7205) (3.1648)
Farm —0.6415 Farm 0.0196 Farm —2.0302
(1.4286) (2.8157) (1.3438)
Vegan —4.4207 Vegan —12.2836** Vegan —10.9561***
(2.751) (5.3754) (2.7117)
Grocerylnv 0.0328 Grocerylnv —5.2468 Grocerylnv —1.2637
(2.1723) (4.5394) (2.2516)
StayHome 0.9154 StayHome - StayHome -
(1.1513) - -
gotCARES - gotCARES —10.8524 gotCARES —2.7787
- (8.4263) (4.4022)
gotCRRSA - gotCRRSA - gotCRRSA 0.1927
= = (3.5252)
Observations 5,831 Observations 1,433 Observations 6,025

Note: Single, double, and triple asterisks (
parenthesis are bootstrap standard errors of the estimated conditional marginal effects.

* Kk *n)
P

indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in



Table A4. FAFH selection models — conditional marginal effects
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CARES CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
EIP —0.0127 EIP —0.2988 EIP 0.5745**
(0.17) (0.6822) (0.2874)
HHincome —0.0108 HHincome —0.1819 HHincome 0.9027***
(0.2755) (0.3676) ' (0.3132)
SentBetter 4.3909*** SentBetter 7.7807*** SentBetter 2.0946*
(1.0421) (2.7554) ' (1.1265)
SentWorse 0.4291 SentWorse —0.9511 SentWorse 1.0431
(0.8974) (1.7863) (1.1879)
Male 3.0178*** Male 3.7214** Male 3.0598***
(0.9057) (1.569) (0.8989)
Age 0.0027 Age 0.0415 Age —0.2229***
(0.0656) (0.0774) (0.0712)
Edu4 2.2968** Edu4 —2.0536 Edu4 2.3755**
(0.913) (1.6574) (1.1163)
HHsize2 1.4286 HHsize2 —0.1286 HHsize2 —0.1685
(1.3429) (2.7896) (1.891)
HHsize3 4.3142** HHsize3 3.0869 HHsize3 1.4965
(1.7188) (3.8981) (2.2491)
HHsize4 3.7143* HHsize4 1.0699 HHsize4 2.0505
(2.1693) (4.9113) (2.3223)
HHsize5+ 2.7347 HHsize5+ 0.3725 HHsize5+ 8.4832**
(2.6153) (6.0305) (3.4591)
Regionl —3.2802* Regionl 2.4355 Regionl —5.8898***
(1.9244) (5.6337) (2.0556)
Region3 —3.1776* Region3 —0.2735 Region3 —4.1197**
(1.6572) (2.9073) (1.7836)
Region4 —0.891 Region4 1.8961 Region4 —0.7291
(1.3584) (3.091) (1.4367)
Region5 —1.6398 Region5 —2.0656 Region5 —1.1344
(1.4234) (3.3064) (1.6471)
Region6 0.2431 Region6 0.8775 Region6 —0.353
(1.5246) (3.0747) (1.6993)
Region7 —3.102 Region7 —2.9806 Region7 —3.4700*
(1.9727) (3.7197) (2.0964)
Region8 —4.6777** Region8 . —4.3775 Region8 —9.8064***
(2.1657) (4.2433) (2.5144)

(Continued)
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Table A4. (Continued)

CARES

CRRSA ARP
Marginal effect Estimate Marginal effect Estimate Marginal effect Estimate
Region9 1.2283 Region9 1.5682 Region9 —0.5351
(1.4446) (3.18) (1.6058)
Region10 —1.6359 Region10 —0.9852 Region10 —1.4189
(2.1942) (5.4685) (2.759)
Farm 1.5935 Farm 1.3104 Farm 2.9215**
(1.1473) (1.8654) (1.1435)
Vegan 5.7862*** Vegan 6.6192* Vegan 1.1896
(1.4826) (3.3735) (1.753)
Grocerylnv - Grocerylnv - Grocerylnv -
StayHome —0.88 StayHome - StayHome -
(0.8003) = =
gotCARES - gotCARES —-3.9122 gotCARES 3.9857
= (6.3877) (2.9228)
gotCRRSA - gotCRRSA - gotCRRSA —7.9889***
= = (2.9386)
Observations 3,958 Observations 971 Observations 4274

Note: Single, double, and triple asterisks (
parenthesis are bootstrap standard errors of the estimated conditional marginal effects.

* Kk *n)
P

indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Values in
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