
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


The SNAP Online Purchasing Pilot’s Impact on Food Sufficiency During the Covid-19 

Pandemic 

 

Kyle Jones1, Andrea Leschewski2*, Grace Melo3, Jordan Jones4 
 

1PhD Student, Gatton College of Business and Economics, University of Kentucky, Lexington, 

KY. Kyle.Jone@uky.edu  
2Assistant Professor, Ness School of Management and Economics, South Dakota State 

University, Brookings, SD. Andrea.Leschewski@sdstate.edu. (Corresponding Author). 
3 Accountability, Climate, Equity, and Scholarship (ACES) Faculty Fellow, Department of 

Agricultural Economics, Texas A&M, College Station, TX. gmelo@tamu.edu 
4 Research Economist, Economic Research Service, U.S. Department of Agriculture, Kansas 

City, MO. Jordan.Jones2@usda.gov. 

 

*Corresponding author 

  

[Preliminary Manuscript – Please Do Not Cite] 

 

 

Selected Paper prepared for presentation at the 2022 Agricultural and Applied Economics 

Association Annual Meeting, Anaheim, CA, July 31-August 2, 2022 

  

This research was supported by USDA-NIFA Hatch project 1014886. 

 

No financial disclosures were reported by the authors of this paper. 

 

The findings and conclusions in this publication are those of the authors and should not be 

construed to represent any official USDA or U.S. Government determination or policy. 

  



 
 

1 

ABSTRACT  

In 2020, the SNAP Online Purchasing Pilot (OPP) was rapidly expanded to help address 

pandemic-induced barriers to food access among SNAP households. Exploiting variation in OPP 

implementation across states, we use a difference-in-difference framework to investigate the 

impact of the OPP on the food sufficiency of low-income households during the early stage of 

the COVID-19 pandemic. Results obtained using data from the Household Pulse Survey indicate 

SNAP OPP improved food sufficiency among low-income households during the pandemic.  

INTRODUCTION 

In response to the COVID-19 pandemic in the United States, the U.S. Department of Agriculture 

(USDA) expanded its nutrition assistance programs in several ways. One such expansion was the 

state-level rollout of the Supplemental Nutrition Assistance Program (SNAP) Online Purchasing 

Pilot (OPP) (Toossi et al., 2021). The expansion of the OPP differs from other food and nutrition 

policy responses in that its implementation began prior to the pandemic. The pilot was initially 

mandated by the 2014 Farm Bill (PL 113-79) and was intended to test the feasibility of allowing 

online SNAP benefit redemption for groceries. The USDA Food and Nutrition Service (FNS) 

selected eight pilot states and several retailers to participate, with a staggered rollout across pilot 

states occurring from 2019 to 2020 (USDA, 2022a; USDA, 2019). Midway through the rollout, 

the COVID-19 pandemic began. To help address pandemic-induced food barriers faced by 

SNAP households (such as suspended public transportation, concerns over viral exposure, social 

distancing rules, and shelter-in-place orders), FNS quickly expanded the OPP to additional 

states. By the end of October 2020, 45 states and the District of Columbia were participating in 

the OPP (Toossi et al., 2021).   

Given the disproportionate adverse effects of the COVID-19 pandemic on low-income 
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households, it is imperative to understand the effectiveness of food and nutrition assistance 

policy responses in reducing food hardship. The impact of policy responses remaining in the 

post-pandemic period, such as the OPP, are of particular interest. Emerging literature evaluates 

the effectiveness of USDA pandemic policy responses. To date, studies have analyzed the effect 

of SNAP emergency allotments on household food insecurity (Fang et al., 2022), nutrition 

assistance program waivers on program participation and benefit redemption (Morris et al., 2022; 

Toossi et al., 2021; Vasan et al., 2021; Whaley & Anderson, 2021), and Pandemic Electronic 

Benefit Transfer (P-EBT) on childhood food hardship (Bauer et al., 2021; Bauer et al., 2020). 

The impact of the SNAP OPP expansion on household food hardship, however, has yet to be 

studied. Before the COVID-19 pandemic, food and nutrition assistance program administrators 

were considering online redemption as means to increase both participation and benefit 

redemption (Toossi et al., 2021; Herring, 2021). Hence, understanding how food sufficiency 

among low-income households was affected following the SNAP OPP expansion is critical.  

The objective of this study, therefore, is to investigate how the rapid rollout of the SNAP 

OPP impacted the food sufficiency of low-income households in the early stage of the COVID-

19 pandemic. By allowing online benefit redemptions, the OPP may have improved food 

sufficiency by mitigating barriers to food access.  As a new policy, there is little evidence 

available on the pilot’s impact. This study will provide critical, initial insight to policymakers on 

SNAP OPP’s ability to reduce food hardship among low-income households and inform 

potential program modifications as the OPP continues to develop.  

Using data from the Household Pulse Survey (HPS), we estimate the impact of the SNAP 

OPP on the food sufficiency of households who are income-eligible for SNAP during the critical 

early-pandemic period from April 2020 through July 2020 (Phase 1 of the HPS). During this 
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period, the majority of states adopted the OPP and families experienced significant income 

shocks and barriers to in-person food access due to lockdown measures, fear of contagion, and 

other factors (Toossi et al., 2021). Using a difference-in-difference model, we take advantage of 

the staggered implementation of the SNAP OPP to identify this impact. 

 The current study contributes to the literature on food insecurity and food assistance in 

three ways. First, this study provides the first estimates of the impact of the SNAP OPP on the 

food sufficiency of households who are income-eligible for SNAP using nationally 

representative data. Second, differential impacts for households with and without children are 

examined. Third, this study analyzes whether the OPP’s impact on food sufficiency varies with 

the level of COVID-19 severity in a household’s state of residence to account for heterogeneity 

in aversion to in-person shopping that could influence program use. Overall, study results 

provide evidence that OPP improved food sufficiency among low-income households during the 

early stage of the COVID-19 pandemic. Heterogeneity in OPP implementation and usage and the 

mechanisms of how this program influences household food hardship warrant further 

exploration.  

The remainder of this paper is structured as follows. First, food and nutrition policy 

responses to the COVID-19 pandemic during 2020 are summarized. The data and economic 

approach employed to assess the differential impacts of the SNAP OPP are then outlined. Results 

and conclusions are forthcoming.  

 

POLICY RESPONSES TO THE COVID-19 PANDEMIC 

The COVID-19 pandemic onset led to an unprecedented decline in economic activity and a spike 

in unemployment, with disproportionate impacts on low-income households in the United States. 
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Rising food prices further reduced the purchasing power of the poor (Paslakis et al., 2020). The 

overall prevalence of food insecurity in 2020 did not increase from 2019—possibly due to 

expansions in food and nutrition assistance—though studies find an increase in food 

insufficiency during the early pandemic relative to the Great Recession (Coleman-Jensen et al., 

2021; Ziliak 2021). Food access may play a role. Especially during the early pandemic, 

unprecedented barriers to food access emerged, including stay-at-home orders, school and 

facility closures, concern over contagion in public spaces, food supply chain disruptions, and 

transportation disruptions. In particular, low-income households with children lost access to free 

and reduced-price meals at school and experienced decreased nutrient intake due to school and 

child-care center closures (Keith-Jennings et al., 2021; Adams et al., 2020). Online grocery 

purchasing was one way to address these barriers, but at the time of the pandemic’s onset, very 

few low-income households relying on nutrition assistance were able to use their benefits online. 

USDA Response to the COVID-19 Pandemic 

The USDA typically administers 15 food and nutrition programs which serve as a safety net to 

help reduce food and nutrition insecurity among low-income American households. These 

programs include SNAP, the Special Supplemental Nutrition Assistance Program for Women, 

Infants and Children (WIC), the National School Lunch Program (NSLP), and the School 

Breakfast Program (SBP). During the pandemic, the programs’ ability to address food and 

nutrition insecurity was challenged by school closures, shelter-in-place orders, social distancing 

requirements, increasing unemployment, higher food prices, and supply chain disruptions 

(Toossi et al., 2021). The USDA responded with a suite of food and nutrition policy changes, 

including additional benefits for redemption, waivers for administrative flexibility, 

implementation of new programs, and expansion of existing programs (Aussenberg & Billings, 
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2022; Toossi et al., 2021). Accordingly, USDA spending on food and nutrition assistance 

reached a historic high of $122.1 billion in fiscal year 2020, up 30 percent from the previous year 

(Toossi et al., 2021). 

 

The SNAP Online Purchasing Pilot (OPP) 

One such policy response was to rapidly expand the SNAP Online Purchasing Pilot (OPP) 

beyond its original scope. The OPP was originally established by the 2014 Farm Bill (PL 113-

79) to trial the online redemption of SNAP benefits before eventual nationwide adoption, 

required later by the 2018 Farm Bill (PL 115-334). Like in-store redemption of SNAP benefits, 

benefits redeemed online can only be used for non-prepared, food-at-home purchases at 

authorized retailers. Benefits cannot be spent on tips or fees associated with online grocery 

pickup or delivery. FNS selected eight initial pilot states (AL, IA, MD, NE, NJ, NY, OR, WA) 

and eight initial retailers (Amazon, Dash’s Market, Fresh Direct, Hy-Vee Inc., Safeway, 

ShopRite, Walmart Stores Inc., and Wright’s Markets Inc.), with a staggered rollout initially 

planned for 2019 to 2020 (USDA, 2022a; USDA, 2019). The OPP began in New York in April 

2019, followed by Washington in January 2020, and Alabama, Oregon, and Iowa in March 2020. 

Several studies conducted prior to the onset of the pandemic suggest that utilization of online 

purchasing among SNAP participants would be limited due to low interest or perceived benefit, 

distrust or lack of control over the process, concerns over quality and higher cost, and/or not 

reaching low-access food deserts (Martinez et al., 2018; Rogus et al., 2020; Cohen et al., 2020; 

Brandt et al., 2019).  

Midway through the initial rollout, the COVID-19 pandemic began, and a public health 

emergency was declared. FNS worked with states and retailers to quickly expand the SNAP OPP  
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Table 1. State implementation of the SNAP Online Purchasing Pilot by week of the Household 
Pulse Survey (Phase 1) 

HPS Week Dates 
State OPP Implementation Cumulative State OPP 

Implementation  

# % # % 

Pre-Phase 1 4/18/19 - 4/22/20 7 14% 7 14% 

Week 1 4/23/20 - 5/5/20 5 10% 12 24% 

Week 2 5/7/20 - 5/12/20 2 4% 14 28% 

Week 3 5/14/20 - 5/19/20 3 6% 17 34% 

Week 4 5/21/20 - 5/26/20 1 2% 18 36% 

Week 5 5/28/20 - 6/2/20 13 26% 31 62% 

Week 6 6/4/20 - 6/9/20 5 10% 36 72% 

Week 7 6/11/20 - 6/16/20 0 0% 36 72% 

Week 8 6/18/20 - 6/23/20 0 0% 36 72% 

Week 9 6/25/20 - 6/30/20 2 4% 38 76% 

Week 10 7/2/20 - 7/7/20 1 2% 39 78% 

Week 11 7/9/20 - 7/14/20 0 0% 39 78% 

Week 12 7/16/20 - 7/21/20 0 0% 39 78% 

Post-Phase 1 7/22/20 - 3/22/22 10 20% 49 98% 

Note, State OPP implementation indicates the number or percentage of states implementing the OPP for the first 
time in the designated days in each HPS Phase 1 “week.” States with OPP implementation between HPS weeks are 
included in the week immediately preceding their implementation date.  
SNAP, Supplemental Nutrition Assistance Program; HPS, Household Pulse Survey; OPP, Online Purchasing Pilot 
 

beyond its initial scope. Detailed in table 1, 5 more states began the OPP in April 2020, 16 began 

in May, 13 began in June, and 1 began in July. Initial retailer participation was relatively low in 
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2020—only 7 participated in September 2020—but in all states but two both Walmart and 

Amazon were available to SNAP and P-EBT recipients at the time of the program’s 

implementation (George and Tomer, 2022b). These two retailers’ combined online reach during 

this time period is not precisely known, but only about 7 percent of U.S. residents did not live in 

any of the grocery delivery areas of Walmart, Amazon, Instacart, or Uber Eats in 2021 (George 

and Tomer, 2022a). More retailers joined following the rollout in 2020, and by August 2021, 81 

were authorized to accept SNAP benefits online (George and Tomer, 2022b). 

During the early pandemic period, online purchasing using SNAP and P-EBT benefits 

(which were issued through the same EBT systems as SNAP and could be similarly redeemed 

online in participating states) expanded rapidly. In February 2020, recipients redeemed $2.9 

million of these benefits online. By September 2020, $196.3 million were redeemed online, 

representing 2.4 percent of all SNAP and P-EBT benefits redeemed in that month (Jones, 2021). 

By the end of October 2020, most participating states had communicated information about OPP 

in some form, with 79 percent relaying information about authorized online retailers and 66 

percent providing program information on the OPP at least once (Dunn et al, 2021). Utilization 

of online purchasing continued to grow following the initial rollout period, and online SNAP and 

P-EBT redemptions reached nearly $600 million by July 2021 (George and Tomer, 2022b). 

While the OPP rollout is not itself an expansion in benefits, it does represent a potential 

expansion in the utility of benefits through improvement of food access, especially for those low-

income SNAP recipients standing to benefit the most from online grocery purchasing, such as 

households with greater time, mobility, or transportation constraints. In the early stages of the 

pandemic, the expansion of the OPP may have helped recipients overcome additional barriers to 

food access and food security, including social distancing requirements, shelter-in-place orders, 
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concerns over contracting the virus through in-person shopping, reduced store hours, new time 

constraints such as those related to childcare, and changes to public transportation. The OPP 

rollout also occurred alongside other benefit expansions, which may have amplified its impacts 

on food access and security. 

 

Additional USDA Food and Nutrition Policy Responses  

The USDA complemented OPP expansion in 2020 with additional program modifications to 

address food and nutrition insecurity during the pandemic. Under the Families First Coronavirus 

Response Act (FFCRA), emergency allotments were provided to allow states to increase SNAP 

benefits to the maximum allotment for those households not already receiving the maximum. 

Most states began issuing emergency allotments on a monthly basis in March or April 2020. 

(Toossi et al., 2021). Work-related time limits on SNAP receipt by able-bodied adults without 

dependents were suspended, and various waivers allowing flexibility in SNAP administration 

were extended to states, including adjustments to interview, recertification, and reporting 

requirements. 

The FFCRA also established P-EBT to mitigate the effect of school closures on child 

food security. P-EBT provides households with students with emergency nutrition benefits on an 

EBT card equal to the value of the free or reduced price school meals they missed due to school 

closures. States were approved to issue P-EBT for the spring 2020 semester and began doing so 

in varying distribution schedules from April through August 2020. Notably, P-EBT benefits were 

redeemable online in those states participating in the OPP.  

Under FFCRA, the USDA also issued child nutrition program waivers to allow 

flexibilities in NSLP and SBP administration. Child nutrition program flexibilities provided by 

the waivers include the ability to provide meals in non-congregate settings, the timing of meal 
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distribution, and the types of food distributed (Aussenberg & Billings, 2022; USDA, 2022b). 

Modifications to WIC authorized by FFCRA include benefit increases and waivers allowing 

remote benefit issuance, remote program enrollment, and flexibility in the items included in WIC 

food packages (Aussenberg & Billings 2022). 

 

Impact of USDA COVID-19 Policy Responses  

A small, but growing literature examines the impact of the nutrition assistance policy responses 

on food hardship during the pandemic. Fang et al. (2022) find that SNAP emergency allotments 

did little to reduce food insecurity. Many households with the highest risk for food insecurity 

already received the maximum SNAP allotment and thus did not benefit from the initial 

expansion. 

Three recent studies consider the impact of WIC waivers granted during the pandemic. 

Whaley and Anderson (2021) find the WIC physical presence waiver in Los Angeles County 

increased program certification and recertification rates by 27% and 24% from pre-pandemic 

levels. Similarly, Morris et al. (2022) find the physical presence waiver increased WIC  

certification rates in Washington state by 5% relative to 2019. Morris et al. (2022) also examined 

the WIC food package substitution waiver, finding that food benefit redemption increased after 

expansion of the WIC food list in April 2020. In a nationwide analysis of the WIC Remote 

Benefit Issuance Waiver, Vasan et al. (2021) find WIC Remote Benefit Issuance Waivers 

facilitated WIC participation during the pandemic. Results suggest states offering offline EBT 

reloading systems experienced decreases in WIC participation during the pandemic relative to 

states with online benefit issuance systems.  

Initial analyses of P-EBT and child nutrition program waivers indicate these efforts eased 
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food hardship among school-aged children and their families during the pandemic. Bauer et al. 

(2020) find P-EBT lifted at least 2.7-3.9 million children out of hunger during the 2019-2020 

school year. Estimates from the 2020-2021 school year indicate P-EBT reduced food 

insufficiency among SNAP households by 28% and reduced the share of households with 

children experiencing very low food security by 17% (Bauer et al., 2021). In addition to P-EBT, 

Toossi et al. (2021) finds child nutrition program waivers were critical in addressing children’s 

food needs during the pandemic. During the 2019-2020 school year, waivers allowed for a nearly 

800% expansion in the number of meals served by the Summer Food Service Program to 

compensate for disruptions to NSLP and SBP caused by school closures.  

 

DATA 

We use public-use data from the Household Pulse Survey (HPS) conducted on a near-weekly 

basis throughout the COVID-19 pandemic. The HPS is administered by the Census Bureau and 

was designed in partnership with 15 federal agencies to be a “short-turnaround instrument that 

provides valuable data to aid in the pandemic recovery” (US Census, 2022). Data was collected 

and released in multiple phases, consisting of several survey weeks each, beginning April 23, 

2020. The HPS sample is nationally representative, and each survey week contains 

approximately 86,000 households on average. Some survey questions were added or dropped 

between phases. Since the aim of the survey is to understand how the pandemic and 

governmental responses to the pandemic have impacted households, the HPS contains many 

retrospective questions pertaining to employment, consumption, and health outcomes collected 

throughout the pandemic. However, its length as a pulse survey is limited, so it does not collect 

as much information as other major surveys. 
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         We use the responses to questions on food purchases and consumption in the past seven 

days to understand the food sufficiency of respondent households. We focus on Phase 1, which 

spans 12 weeks from 23 April 2020 to 21 July 2020, as the majority of states implemented the 

SNAP OPP during this time period. Phase 1 uses a three-week repeated panel structure, but we 

do not incorporate the panel nature of the data as doing so greatly reduces the sample size. The 

HPS collects demographic characteristics for survey respondents like race, ethnicity, gender, 

educational attainment, and marital status as well as household characteristics like number of 

household members and children, income, and housing ownership or rentership.  

         We supplement the HPS data with additional datasets that account for state-level trends 

and policy controls. Weekly percent changes in COVID-19 cases and deaths were calculated 

using data aggregated from CDC, state and local-level public health agencies (USAFacts, 2022). 

We further include state-level controls for shelter-in-place orders along with COVID-19 cases 

and deaths to determine whether different risk levels when shopping in-person influence program 

use and therefore our results (Courtemanche et al., 2020). If an individual is in a high COVID 

transmission state that participates in OPP, then they may pursue online purchasing to avoid 

risking their health. We include data on the influence of shelter-in-place orders by manually 

investigating the executive orders pertaining to shelter-in-place and including their timing in our 

analysis. All shelter-in-place orders conclude by July 2020. The timing of initial FNS approval of 

state P-EBT plans is accounted for using publicly available data from USDA Food and Nutrition 

Service (FNS) for the 2019-2020 school year (USDA, 2022c). 

         Unlike later phases of the HPS, Phase 1 did not collect reported SNAP participation. 

Therefore, our sample of interest includes households who are income-eligible for SNAP, 

defined as those with income 130% or below the 2020 Federal Poverty Level (FPL)—the federal 
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gross income limit for SNAP eligibility (hereinafter low-income households). The HPS collects 

information on household income in the form of 8 income ranges. We impute households’ 

income as a percentage of FPL by taking the midpoint of the income range and dividing by the 

FPL corresponding to the household’s size (US DHHS, 2020). 

 Phase 1 of the HPS does not collect information about other more proximate outcomes of 

the rollout of the OPP, such as household redemption of SNAP or P-EBT benefits online or 

shopping for groceries online. We therefore cannot directly investigate the role of these probable 

mechanisms through which the OPP might improve household food access or food sufficiency. 

         Table 2 shows summary statistics for the 116,480 households in the analysis sample, 

weighted by the survey household sample weights. In the sample, 75.5% are from households 

who are food sufficient, measured as having enough food in the past 7 days (“Enough of the 

kinds of food (I/we) wanted to eat” or “Enough, but not always the kinds of food (I/we) wanted 

to eat”). 60% of sample households are headed by women and 65.8% are white. Over 57% are 

from households with a high school degree or less with 69% having less than $25,000 in annual 

household income. 32.3% of household heads are currently married with an average of 3.3 adults 

and 1.05 children in the household. The majority of sample households are renters (53.3%). 

 

EMPIRICAL MODEL 

We estimate the impact of the SNAP OPP expansion on food sufficiency among low-income 

households during the early stage of the COVID-19 pandemic by exploiting policy variation 

across week and state using the following two-way fixed-effects difference-in-differences 

method: 

𝐹𝑜𝑜𝑑𝑆𝑢𝑓!"# 	= 	𝛼$ + 𝛼%𝑂𝑃𝑃"# 	+ 𝑋!"#′𝛽 + 𝛾" + 𝛿# + 𝜀!"# 
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Table 2. Sample Summary Statistics (N=116,480) 
  Obs. Mean Std. Dev. Min Max 
Food Sufficiency 116,480 0.75 0.43 0 1 
Female 116,480 0.60 0.49 0 1 
White 116,480 0.66 0.47 0 1 
Black 116,480 0.20 0.40 0 1 
Asian 116,480 0.05 0.22 0 1 
Other Race 116,480 0.09 0.29 0 1 
Hispanic 116,480 0.22 0.41 0 1 
Less than HS 116,480 0.05 0.22 0 1 
Some HS 116,480 0.11 0.32 0 1 
HS Degree 116,480 0.41 0.49 0 1 
Some College 116,480 0.23 0.42 0 1 
Assoc. Degree 116,480 0.08 0.28 0 1 
Bach. Degree 116,480 0.07 0.26 0 1 
Grad. Degree 116,480 0.03 0.18 0 1 
Married 116,215 0.32 0.47 0 1 
Widowed 116,215 0.06 0.24 0 1 
Divorced 116,215 0.18 0.38 0 1 
Separated 116,215 0.04 0.21 0 1 
Never Married 116,215 0.39 0.49 0 1 
Less than $25k 116,480 0.69 0.46 0 1 
$25k to $35k 116,480 0.21 0.41 0 1 
$35k to $50k 116,480 0.07 0.26 0 1 
$50k to $75k 116,480 0.03 0.17 0 1 
Num. in HH 116,480 4.35 2.60 1 10 
Kids in HH 116,480 1.05 1.39 0 5 
Adults in HH 116,480 3.30 2.32 1 10 
Employed 116,369 0.36 0.48 0 1 
Own Free & Clear 116,043 0.19 0.39 0 1 
Own w/ Mortgage 116,043 0.24 0.43 0 1 
Renter 116,043 0.53 0.50 0 1 
No Housing Payment 116,043 0.04 0.20 0 1 
Obs., Observations; Std. Dev., Standard Deviation; Min, Minimum; Max, Maximum; HS, 
High School; Assoc., Associate's; Bach., Bachelor's; Grad, Graduate; HH, Household 

 

Here, 𝐹𝑜𝑜𝑑𝑆𝑢𝑓!"# is an indicator for food sufficiency with 1 indicating having enough food to  

eat in the past seven days in household i, state s, and survey week w. Specifically, 𝐹𝑜𝑜𝑑𝑆𝑢𝑓!"# is 
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equal to 1 if a household reports having “Enough of the kinds of food (I/we) wanted to eat” or 

“Enough, but not always the kinds of food (I/we) wanted to eat”, and it is equal to 0 if a 

household reports having “Sometimes not enough to eat” or “Often not enough to eat.” 𝑂𝑃𝑃"# 	 is 

an indicator for the household being in a state s in which the OPP is in operation seven days prior 

to the beginning of collection week w or earlier. This term can be thought of as the difference-in-

differences interaction term in the canonical difference-in-differences method. Because we lack a 

way to incorporate information on SNAP participation or household online redemption of 

benefits, our estimate of 𝛼% represents an intention-to-treat (ITT) effect. 

𝑋!"# is a vector of controls which are broken-down into household-level and state-level 

controls. The household-level controls include indicators for race and ethnicity groups, 

respondent’s educational attainment, marital status, household income levels, homeownership or 

rentership status, and status of housing payment along with continuous controls for the number 

of adults and the number of children in the household. State-level controls include indicators for 

state s having a shelter-in-place order active, state s receiving initial approval for (P-EBT), and 

percent changes in COVID-19 cases and deaths across the last seven days for week w. 𝛾" are 

state fixed effects, and 𝛿# are week fixed effects. Standard errors are clustered at the state level 

due to appropriate clustering at the highest level of treatment aggregation and the regressions are 

weighted using the sampling weights (Angrist and Pischke, 2009; Solon et al., 2015). The 

coefficient of interest is 𝛼%, which estimates the impact of the policy on treated household’s food 

sufficiency; a positive estimate indicates the SNAP OPP increases food sufficiency for the 

household. 

         The difference-in-differences method relies on the identifying assumption that treated 

states have similar trends to control households in the absence of treatment (Angrist and Pischke,  
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2009). In the context of this study, we would need common trends in food sufficiency between  

control and treated households in the absence of treatment. Since we do not have true 

counterfactuals over the whole period, we rely on a pre-trend analysis to evaluate the identifying 

assumption. After the conditional event study (ES2), shown in figure 1, the pre-treatment periods 

are not showing much of a trend while there is a discrete jump after treatment, so common trends 

appear to be occurring in the absence of treatment.1 

         While this event study shows no worrisome pre-trends, the treatment does not seem 

particularly significant outside of immediate effects. The after-treatment effects seem more 

significant and stable when the always treated group is removed from the event study (ES3).2 

 

 
1 ES1 shows the unconditional household food sufficiency event study. 
2 This may mean that there is attenuation coming from including this group. 
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Modeling Choices3 

The Census Bureau initially set up the HPS as a repeated panel that collects responses for three 

weeks from each household. However, the repeat response rate was very low in Phase 1, and 

Census simply collected the successive phases as repeated cross-sections. Because of the low 

response rate, our analyses treat the weeks in Phase 1 as repeated cross-sections. 

Our difference-in-differences design requires consideration of the timing of the 

treatment—the operation of the OPP in a state—in relation to the outcome—respondents’ 

recollection of food sufficiency over the seven days prior to interview date, which falls on an 

unknown day within the date range of the corresponding HPS week. In our regressions, we 

consider the OPP as being in place when the date of OPP implementation is at least seven days 

before the first day of the week’s collection period. This approach ensures the OPP is in 

operation over the seven days of respondents’ food sufficiency recall regardless of when any 

given respondent is actually interviewed within a HPS week. We treat approval of a state’s P-

EBT plan similarly in our main model’s controls. 

RESULTS 

Results are forthcoming. 
 

DISCUSSION AND CONCLUSIONS  

Discussion and conclusions are forthcoming. 
 
 

 
3 We use a linear model with a binary dependent variable, known as a linear probability model, for ease of 
computation and interpretation of the results. While a nonlinear model may have a better fit than a linear model, 
interpreting the results is more feasible and the fit would matter less for the marginal effects. (Angrist and Pischke, 
2009) 
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