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Abstract
Theory suggests anticipation of shortages stemming from price regulation can motivate
households to stock up more and thereby aggravate the regulation-induced shortage. We
test this theory on online shopping searches for two typically store-bought staples: hand
sanitizer and toilet paper. Combining (i) interstate variation in type of price-gouging
regulation—preexisting versus surprise versus none, (ii) their temporally staggered im-
plementation, and (iii) the demand surges for hand sanitizer and toilet paper during the
COVID-19 pandemic facilitates identifying the impacts of different price-gouging regu-
lation on consumer searches. Our results are consistent with price-gouging regulation–
driven anticipatory hoarding. Difference-in-differences estimates reveal that states with
preexisting-regulation experience the largest increases in post-implementation search
proportions for both products. Accounting for potential endogeneity of implementation
using a nearest-neighbor matching strategy reveals states that make surprise announce-
ments of new regulation during the pandemic also experience larger increases in post-
activation hand sanitizer search proportions than states without any such policy, but
smaller increases than what preexisting-law states experience. These results corroborate
the theoretical predictions about consequences of regulation-induced anticipation of
shortages and inform the current policy debate surrounding impacts of price-gouging
laws. Fundamentally, our results indicate behavioural responses to policy evolve as
experience reveals the effects of the policy, and this evolution might influence the welfare
consequences of the policy.

Keywords COVID-19 . Price gouging . Shortages . Price controls . Panic buying

https://doi.org/10.1007/s10603-021-09493-1

* G. Roberts
gavinroberts@weber.edu

R. Chakraborti
rik.chakraborti@cnu.edu

Extended author information available on the last page of the article

Published online: 2 August 2021

Journal of Consumer Policy (2021) 44:507–529

http://crossmark.crossref.org/dialog/?doi=10.1007/s10603-021-09493-1&domain=pdf
mailto:gavinroberts@weber.edu


Symptoms of widespread “hoarding” and “panic buying”—large queues for staples, shelves
upon shelves lying empty at retail outlets, vicious fights breaking out in stores over the
precious few remaining hand sanitizer bottles or toilet paper rolls—proliferated daily headlines
during the onset of the COVID-19 pandemic in the United States of America (USA) in Spring
2020. This paper explores whether regulations aiming to keep prices down during the
pandemic may have contributed to such behaviours. Specifically, we examine whether
previous experience with shortages induced by price-gouging regulation—prohibitions on
price increases during emergencies—inspired attempts to stock up more during the early
stages of the pandemic. If so, our results are of interest to policy makers and scholars studying
price-gouging regulation: Regulation-induced anticipated shortages may be self-fulfilling, and
the objectives motivating such regulation self-defeating.

While the possibility of experience-driven anticipatory hoarding has these key implications
for the general welfare consequences of price-gouging regulation, empirical verification
requires comparing behavioural responses of the experienced and the inexperienced to active
price-gouging regulation. Opportunities to do so are uncommon: Causal identification requires
external variation not only in (i) activation of price-gouging regulation across regions
confronted with similar emergencies to isolate the general impacts of such regulation, but also
in (ii) type of active price-gouging regulation itself that permits separating experience-driven
responses to anticipated consequences of active price restrictions from reactionary responses
to actual prices resulting from these active price restrictions. The COVID-19 pandemic’s
arrival and surge in the USA offers just that rare opportunity.

The pandemic’s sudden and rapid spread across the USA triggered a sequential flurry of
statewide emergency declarations in March 2020 (see Fig. 2). While these declarations
activated preexisting price-gouging regulations in 34 states that had enacted these long before
the pandemic’s arrival, eight other states enacted and activated new price-gouging regulations
through executive orders in response to the growing crisis. The remaining states, on the other
hand, declared statewide emergencies, but did not have preexisting price-gouging regulations,
neither did they introduce new ones. This variation in price-gouging regulation across a large
number of states during the pandemic facilitates an empirical inquiry of behavioural responses
to these different types of regulations. Public emergencies like hurricanes that normally trigger
preexisting price-gouging regulations tend to be localized, and the emergency-induced scarcity
remains isolated to relatively few states. This isolation limits the scope of empirical analysis
because suitable counterfactual states—ones that experience similar demand surges driven by
the emergency but do not activate price-gouging regulations—are very limited. The interstate
price-gouging policy variation triggered by the pandemic, in contrast, allows us to observe the
evolution of behavioural responses to price-gouging regulation at three distinct phases: no
policy, new surprise policy without the opportunity for anticipation or learning, and
longstanding policy with the opportunity for anticipation and learning. We exploit this
variation to examine the impacts of preexisting and new price-gouging regulation on online
shopping search behaviour.

The official announcements activating price-gouging regulation, preexisting, or surprise,
frequently emphasize ensuring availability of essentials at fair prices as their key goal. For
instance, Governor Newsom of California, in announcing his executive order banning price
gouging, mentioned “ensuring that all consumers are able to purchase what they need, at a fair
price” as a key objective (CA.gov 2020). Based on these objectives, regulatory restrictions on
price gouging receive widespread popular support on moral grounds (Brewer 2007; Hiltzik
2017; Pan 2020; Snyder 2009).
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Most economists, and some legal scholars, though, continue to warn against the shortage-
inducing tendencies of these regulations. They emphasize the necessity of price surges to
ensure store shelves do not run dry of essentials precisely when they are needed the most (e.g.,
Niles 2020). Standard economic theory cautions against price-gouging regulations which
impose price ceilings on competitive prices and cause shortages if they bind prices below
the equilibrium level (Barzel 1974). With prices fixed, search costs adjust to clear markets.
This mechanism imposes unproductive costs on households and results in deadweight losses
(Platt 2009). While the theoretical debate surrounding the consequences of price-gouging
regulation is long standing, empirical evidence on the matter is scant, especially regarding their
impacts during the COVID-19 pandemic. To the best of our knowledge, our work is the first to
investigate differences in how expected and unexpected activation of price-gouging regulation
affects shopping searches.

We expect differences in the impacts between preexisting and new price-gouging regula-
tions on online shopping searches based on three possible anticipatory responses. First,
anticipating regulation-induced shortages may motivate households to stock up more in
advance (Deacon and Sonstelie 1989; Fleck 2014; Weitzman 1991). When stores do not
increase prices in response to growing scarcity, these lower prices subsidize and inspire
hoarding behaviour (Hansman et al. 2020). Second, hoarding may also be inspired by
anticipated arbitrage opportunities arising from the regulation (Hansman et al. 2020). Past
experience with regulation-induced shortages may motivate forward-looking individuals to
seek arbitrage opportunities across state lines: stocking up at prices held low by regulation in
active-law states, and selling in states without such laws. Third, anticipation of shortages
related to price-gouging legislation by some buyers may also exacerbate shortages and panic
buying via information cascades and herd behaviour, e.g., buyers stock up staples because they
observe other buyers stocking up staples (Bikchandani and Hirshleifer 1992; Huremovic 2019;
Sterman and Dogan 2015). In the case of preexisting price-gouging regulations which are
triggered as soon as a statewide emergency is declared, households have the opportunity to
anticipate shortages and may have learned about shortages resulting from price-gouging
regulation through previous experience. These opportunities for learning and anticipation
may lead buyers to stock up in advance of actual shortages. On the other hand, in the case
of surprise announcements of new price-gouging regulation introduced during the emergency
itself, buyers have a smaller opportunity to anticipate resulting shortages, and are less likely to
have experienced price-gouging regulation in the past.

We estimate the treatment effects of preexisting and surprise regulation on online shopping
searches by interacting state-level variation in price-gouging regulation with the variation in
timing of activation. We use a difference-in-differences model and a nearest-neighbor
matching model to estimate the effects of different price-gouging policies on consumers’
online searches for hand sanitizer and toilet paper, two typically store-bought staples that
experienced demand surges due to the pandemic.

Our work is complementary to recent literature exploring the consequences of price rigidity,
imposed or otherwise. Beatty et al. (2021), by comparing station-level availability and prices
of gasoline in Florida and Louisiana, find little evidence of price-gouging tendencies in stores
right before hurricanes, but do find evidence consistent with shortage-inducing tendencies of
the price-gouging regulations themselves. Using US supermarket scanner data, Hansman et al.
(2020) show that sticky prices during the global rice crisis of 2008 motivated consumer
hoarding. Their results indicate that this hoarding response to decoupling of prices from the
increased scarcity was motivated primarily by future personal consumption, and richer
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households exhibited stronger tendencies to hoard in response to sticky prices. While Beatty
et al.’s (2021) results confirm the shortage-inducing tendencies of price-gouging regulation,
Hansman et al.’s (2020) results provide evidence consistent with the mechanism we propose
through which price regulation may drive hoarding tendencies.

Our work makes three specific contributions. First, the results offer policy-relevant insights
regarding the potential adverse consequences of price-gouging regulation during the pandem-
ic. Barring the exceptions of Cabral and Xu (2020) and Chakraborti and Roberts (2020), no
empirical work has addressed this issue. Second, our work takes the empirical literature
exploring the consequences of price-gouging regulation forward by identifying a novel
channel—anticipatory hoarding—that may aggravate the regulation-induced shortages. Third,
the results speak to the general possibility that anticipation of policy consequences may alter
behaviour, and thereby the efficacy of the policy.

Context, Theory, and Hypotheses

The first confirmed case and first instances of community spread of COVID-19 in the USA
occurred in January 2020 (Ghinai et al. 2020). The World Health Organization (WHO)
declared the COVID-19 outbreak a global pandemic on 11 March 2020 (World Health
Organization 2020). Total confirmed cases rose to almost three million in the USA by early
July 2020 (John Hopkins University and Medicine 2020). The spread of COVID-19 led to an
unsurprising increase in demand for certain household products such as hand sanitizer.
However, it also led to surprising shortages for products such as toilet paper which were
widely reported in the media (for example, see Gardizy (2020)). Price-gouging regulation may
have influenced the occurrence and magnitude of these shortages.

We use Google Shopping Trends to measure search popularity for hand sanitizer and toilet
paper—two goods that were known to be in short supply during the COVID-19 pandemic.
Shortages of hand sanitizer and toilet paper frequently made news headlines in Spring 2020
during the first wave of the COVID-19 pandemic.

Figure 1 presents the comparisons of the nationwide Google Shopping search trends for
hand sanitizer, and toilet paper, our key outcome variables of interest, and pizza, one of the
most searched terms nationwide in regular times, from late-January 2020 to early-May 2020
along with some key dates associated with the US COVID-19 pandemic. In this three-product
comparison, the product that acquired the highest shopping search volume obtains a score of
100 on the day it achieved this maximum, and the rest of the product-day observation scores
reflect relative proportions of this maximum (see the “Main Results” subsection: the data
below for more details). We include the national shopping search trends for pizza in the figure
to provide a comparative baseline for the extent to which the pandemic’s onset instigated
shopping searches for hand sanitizer and toilet paper.

On regular days, shopping searches for pizza dwarf shopping searches for hand sanitizer,
toilet paper, and other household staples. Figure 1, however, reveals a trend reversal along the
timeline considered here: The explosive rise in shopping searches for toilet paper around mid-
March dwarfed shopping searches for pizza; shopping searches for hand sanitizer also surged
enough to exceed shopping searches for pizza around this time.

Figure 2 shows the distribution of state-level price-gouging regulations during the pan-
demic. Eight states neither had regulatory restrictions on price gouging before the pandemic
nor enacted any in response to the pandemic. Figure 2 displays these “No Law” states in white.
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Figure 2 also presents a timeline showing dates at which states activated price-gouging laws,
through declarations of statewide emergencies in case of preexisting laws or through executive
orders in case of surprise laws.

Most states had price-gouging regulations on the books for many years before the COVID-
19 pandemic unfolded, especially those that had experienced large increases in prices during
natural disasters in the past. For example, Louisiana last revised its price-gouging regulation in
2010 (Louisiana State Legislature 2020; Tarrant 2015). State-level price-gouging regulations
that were on the books prior to the COVID-19 pandemic are generally activated upon
implementation of an emergency declaration by the governor of the state (King and
Spalding Law Firm 2020). Households in states with preexisting price-gouging laws have
an opportunity to anticipate the effects of price-gouging regulation and may have experienced
these effects in the past.

Several states that did not already have price-gouging regulation on the books enacted
regulations after their COVID-19 emergency declarations. These “Surprise Law” states are
shown in gray in Figure 2. Households in these states had less time to anticipate the effects of
price-gouging regulations and are less likely to have had past experience regarding their
effects. We refer to these unanticipated enactments of price-gouging regulation as “surprise
laws” in this article, while we refer to price-gouging regulation in place before the onset of the
COVID-19 pandemic as “preexisting laws.”

Two states, Massachusetts and Illinois, merit a quick digression. While these states have
pre-existing laws prohibiting price gouging, their scope is limited only to petroleum products.
But in response to the pandemic, executive orders from the states’ governors expanded the
scope of these regulations to include hand sanitizer and toilet paper among other essentials.
Though experience with gasoline shortages resulting from price-gouging regulation during
past emergencies may have spillover effects to other products, we choose to take a conserva-
tive approach: We encode these states as ones with surprise laws, and we take the date of the
governor’s executive order as the date of activation of these laws. We make similar judgement
calls in classifying Michigan also as a surprise-law state; see Note (2) under Figure 2.

last state to do so

100

50

Google Shopping Searches

Hand Sanitizer

Toilet Paper

Pizza

Feb 29 Mar 11 Mar 16 Apr 10
WA declares emergency, WHO OK, IA, PA, WV AK introduces

0

first to do so declares
global 

declare emergencies;

pandemic
new price-gouging regulation,

last to do so

Fig. 1 National shopping search trends and pandemic timeline in the USA. Note: Google Shopping Trends
search data indexes relative shopping search volumes on a 0–100 scale. Higher values for a search query reflect
higher shopping category searches for a product. A search term scores a value of 100 on the day that it is most
popular, relative to all other days, and all other search terms considered. Other scores for all search terms
presented reflect daily search popularity relative to search volumes generating that maximum score of 100.
Source: Hand Sanitizer, Toilet Paper, and Pizza Searches on Google Shopping Trends
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Robustness checks verify this classification is indeed conservative: Consistent with our
anticipation-based predictions, the impacts of preexisting laws relative to surprise laws turn
out to be stronger if we classify these states instead as preexisting-law states (see Table 1 and
Table 2 in Online Appendix A).

The specifics of price-gouging regulation vary across states. For example, some state’s
policies impose criminal penalties for price gouging while others only allow for civil actions.
For the purposes of our analysis, we assume that price-gouging regulations had similar effects
on sellers’ propensity to increase prices regardless of these technical differences in regulation.
Tarrant (2015) provides detailed historical background related to price-gouging laws in states
susceptible to hurricanes. Many of these states passed laws in reaction to natural disasters that
led to large price increases for certain goods like retail gasoline. A similar trend occurred
during the pandemic with the sudden activation of price-gouging regulation in the eleven
“Surprise Law” states.

Economic theory predicts that price-gouging regulation could lead to binding price ceilings
causing shortages, consumer waiting, and increased consumer search (Barzel 1974; Brewer
2007; Culpepper and Block 2008; Montgomery et al. 2007; Weitzman 1991; Zwolinski 2008).

Fig. 2 Statewise distribution of price-gouging laws, and activation dates. Note (1): Though Illinois and
Massachusetts have preexisting laws, these apply only to petroleum products. While the pandemic-related
statewide emergency declarations activated these laws, both states also activated new “Surprise” laws which
expanded the scope of these laws to all pandemic-related essentials including hand sanitizer and toilet paper,
through executive orders. Accordingly, we treat these states as “Surprise Law” states, and use the dates of
activating these new regulations as the date of these states’ “surprise” activation. Note (2): A preexisting and
always active consumer protection law in Michigan prohibits selling goods for prices higher than typical for the
area, but this law makes no mention of emergencies. However, after declaring the pandemic-related emergency
on March 10th, Michigan’s governor introduced executive order no. 2020-8 on March 20th, which strengthened
the existing law by extending its coverage to products like face masks, hand sanitizer, cleaning supplies, and
paper products. We take this March 20th declaration as the date of Michigan’s “surprise” activation. Source: The
King & Spalding law firm’s COVID-19 2020 Survey of Federal and State Price Gouging Laws
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Empirical evidence on the effects of price-gouging regulations is less abundant. Montgomery
et al. (2007) estimate that price ceilings resulting from price-gouging regulation would lead
economic damages in the two-month period following hurricanes Rita and Katrina to increase
by $1.5–2.9 billion. Tarrant (2015) finds that price-gouging regulations decreased economic
growth after hurricanes but that these states quickly recovered after emergency declarations
expired. Beatty et al. (2021) exploit the external variation in timing and location of hurricane
landfalls in Florida and Louisiana to study price-gouging tendencies during hurricanes and
impacts of price-gouging laws. Using detailed station-level data on retail and wholesale prices,
retailer margins, fuel price pass-through, the paper finds no evidence consistent with wide-
spread price gouging. Instead, the paper presents evidence consistent with shortages resulting
from the price restrictions imposed by price-gouging laws. Recently, Chakraborti and Roberts
(2020) show that Google Shopping Trends were significantly higher in states with price-
gouging legislation compared to states without regulation during the early stages of the
COVID-19 pandemic using a difference-in-differences analysis. To the best of our knowledge,
Cabral and Xu (2020) is the only other existing study that investigates price gouging in the
context of the COVID-19 pandemic. Using consumer reviews as a measure of seller reputation
on Amazon, they find evidence reflecting seller reputation has a moderating effect on a seller’s
propensity to price gouge following a demand shock.

The existence of price-gouging regulation in some states before the pandemic and the
sudden enactment and activation during the pandemic in others allows for comparison of the
effect of these policies when market participants are and are not surprised by them. If
consumers learn about the effects of price-gouging laws through experience, they may behave
differently in response to their activation. Weitzman (1991) proposes that “search” or
“waiting” costs can lead consumers to adopt a hoarding policy that leads to or exacerbates
shortages. Of course, consumers would need to anticipate these costs before implementing a
hoarding policy. Exogenous state-level variation in price-gouging policies allows us to
compare differences in household search behaviour across states with anticipated price-
gouging policies, surprise price-gouging policies, and no price-gouging policies.

Anticipation of hand sanitizer and/or toilet paper shortages and actual shortages are both
expected to lead to increased consumer search. We expect consumers to engage in increased
online searches in states with price-gouging regulation: Price-gouging regulation should lead
to the highest searches in states with preexisting regulation, and the second highest searches in
states with surprise regulation, compared to states without regulation.

Methods

Identifying the causal effect of price-gouging regulation on consumer searches is challenging
because of potential endogeneity concerns. First, any observed correlation between price-
gouging regulation and consumer searches may be spurious: Both may be driven by a third
variable. Second, reverse causation may drive the observed correlation if shortages lead
political forces to mobilize in support of price-gouging regulation. Confronted with these
challenges, estimating the causal effect of interest hinges on finding an empirical setting in
which variation in price-gouging laws arises exogenously. The specific source of exogenous
variation we exploit in this paper is the onset of the pandemic-induced state emergency
declarations which activated the price-gouging regulation in preexisting-law states, and led
to the introduction of new price-gouging regulation in surprise-law states.
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Data

Series and Sources

To evaluate the impact of these price-gouging regulations on online shopping search trends,
we assemble a panel data set consisting of daily Google Shopping queries on “hand sanitizer,”
“toilet paper,” and “webcam” from all 50 US states. We include webcam shopping searches to
facilitate a placebo test across treatment and control groups. Webcams experienced a
pandemic-driven surge due to work- and study-from-home situations, but webcams do not
meet the criteria for price-gouging regulations. Therefore, online shopping searches for
webcams should exhibit similar trends across treatment and control states. Restricting attention
only to the “Shopping” category of Google Trends for these goods, rather than all categories,
avoids ambiguity: This restriction will filter out, for instance, searches for make-at-home hand
sanitizer recipes, or people searching for news related to toilet paper shortages. However,
Google’s algorithm incorporates search terms related to shopping. For instance, the data on
toilet paper search volumes incorporates related search queries like “where to buy toilet paper,”
“hand sanitizer in stock,” and “toilet paper in stock near me.”

Our sample range is from 22 January 2020 to 3 May 2020. This range covers the full
timeline of the pandemic’s initial spread in the USA, from the Centers for Disease Control and
Prevention’s (CDC) (21 February 2020) announcement that a pandemic was likely to Alaska’s
activation of new price-gouging regulation on 10 April 2020.

We add information on preexisting price-gouging legislation from the Time Magazine’s
Summary of State “Price Gouging” Statutes and Regulations, informatio0000000n on new
price-gouging regulation from the King & Spalding law firm’s “COVID-19 Survey of Federal
and State Price Gouging Laws,” and information on dates of statewide emergency declarations
from the respective state-government websites.

We then add time- and state-varying pandemic control variables that we suspect may
impact online searches including trends in COVID-19 outcomes collected from the COVID-
19 Data Repository by the Center for Systems Science and Engineering (CSSE) at Johns
Hopkins University; we account for the influences of pandemic-induced reductions in mobility
on online shopping trends by including cellphone-based intra-state mobility data from
Cuebiq,1 and information on statewide lock-downs (and re-openings) from The New York
Times interactive map.2

Outcome Variables

Google Shopping search values for “hand sanitizer,” “toilet paper,” and “webcam” constitute
our outcome variables of interest. Google Shopping Trends search data indexes relative
shopping search volumes on a 0–100 scale. Higher values for a search query reflect higher
shopping category searches in a location compared to the same shopping query on different
days in the location. The search term scores a value of 100 on the day that it is most popular in
the series. For instance, a value of 50 in North Carolina for “toilet paper” on a given day
reflects toilet paper–related shopping queries were half as popular on that day compared to the
most popular search day in North Carolina between 22 January and 3 May. Hitting the lower

1 See https://www.cuebiq.com/visitation-insights-covid19/.
2 See https://www.cuebiq.com/visitation-insights-covid19/.
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bound of 0 for any location reflects insignificant search popularity for this term. A key
advantage of this measure is its in-built automatic control for larger search volumes in more
populated areas and in areas where a product is more or less popular.

Treatment Variables

We encode preexisting statewide price-gouging legislation as a binary variable (LawPre.). We
set LawPre. equal to one for states which have preexisting price-gouging legislation, and zero
for those without any such legislation. We encode surprise statewide price-gouging
regulation—those activated in response to the current emergency through state executive
order—also as a binary variable (LawNew.). We set LawNew. equal to one for states which
introduce surprise price-gouging legislation, and zero for those without any such legislation.
Both variables take the value of zero for the control states which neither had preexisting
legislation, nor introduced new legislation during the pandemic.

To separate between pre- and post-treatment phases, we encode activation of these regu-
lations as a binary variable (Active). Active is equal to zero for a state prior to its activation of
price-gouging regulation, and equal to one thereafter. Active is equal to zero for all days before
the surprise-law states activate new regulation, and equal to one thereafter. For no-law states,
our control states that neither have preexisting price-gouging regulations nor introduce new
ones, we proxy for the post-treatment phase by their post emergency-declaration phase.

Controls

The pandemic-related variables—logged differences in COVID-19 cases and deaths, the intra-
state mobility variable, and the state-lock-down variable—constitute our set of control vari-
ables. COVID-19 cases/deaths reflect the severity of the pandemic which may influence a
consumer’s inclination to engage in online shopping to avoid risking an infection. The intra-
state travel variable accounts for the substitutability between searches in physical and online
stores. If consumers drive around store to store looking for hand sanitizer, and find enough,
shopping online for more hand sanitizer may be unnecessary. However, if these in-store
searches reveal depleted stocks in stores, these consumers may start searching more for these
supplies online.

To permit interpretation of the estimated impacts as percent changes, we apply a natural log
transformation to all our non-binary continuous variables. This transformation also benefits
estimation by reducing influences of outlying observations.

Estimation Strategy

The pandemic’s sudden arrival and rapid spread triggered statewide emergency declarations.
Published guidelines from organizations including the CDC and WHO led to a surge in hand
sanitizer demand. Once states issued lock-downs and stay-at-home orders, spending more time
home than at work led to a surge in household demand for toilet paper. The statewide
emergency declarations activated preexisting price-gouging regulations, and most states that
introduced surprise price-gouging regulations did so as a part of their emergency declarations.
Others’ surprise regulations closely followed the emergency declarations. For example,
Washington, the first state to be affected by the pandemic, declared a statewide emergency
on 29 February 2020 and introduced regulations targeting price gouging on 4 March 2020
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while New Mexico declared a statewide emergency on 11 March 2020 and introduced price-
gouging regulation the next day.

Our empirical strategy exploits the pandemic-induced statewide shocks to price-gouging
regulation to identify the impacts of activating preexisting and surprise price-gouging regula-
tion on consumer searches. As Figure 2 shows, the pandemic’s swift spread triggered
preexisting laws into action as soon as statewide emergencies were declared in 34 states.
Most of these states declared emergencies within a one-week interval around 11 March 2020,
the date the WHO declared COVID-19 as a global pandemic. Most of the surprise-law states
also introduced their price-gouging regulations around the same time. Crucial to our strategy,
because they predate the pandemic, the preexisting laws could not influence the pandemic’s
spatio-temporal dispersion, which in turn triggered the emergency declarations and activated
the regulations.

A naive comparison of post implementation search trends across states under different
price-gouging regulation would mistake variation driven by unobserved preexisting differ-
ences as variation attributable to differences in price-gouging regulation (Fredriksson and de
Oliveira 2019; Lechner 2011). For instance, if average households have more members in
states with preexisting regulation which causes a larger proportion of searches for hand
sanitizer, the naive approach would end up attributing this increase in relative search volumes
to the difference in regulation.

Another naive alternative would compare the difference between pre- and post-
implementation phases only in states that implement price-gouging regulation. This approach
would mistake variation driven by other changes that occurred at the same time as the policy
was implemented as variation attributable to differences in price-gouging regulation
(Fredriksson and de Oliveira 2019; Lechner 2011). For instance, suppose WHO’s declaration
of COVID-19 as a global pandemic coincides with some of state-level emergency declarations
that activate price-gouging regulation. Though a part of resulting spikes in hand sanitizer
search proportions may result from households responding to WHO’s declaration, this naive
approach would instead attribute this spike to the difference in regulation as well.

We adopt a difference-in-differences strategy (DiD), which combines the two naive
approaches, and avoids the pitfalls of both (Lechner 2011). The DiD approach compares
differences in pre- and post-implementation search trends across states with and without price-
gouging regulation, surprise, or preexisting. The DiD model explicitly accounts for the impact
of preexisting differences in searches, and other changes that coincide with regulatory changes.
For example, so long as the difference in state-level demographics that affect consumer
searches across the types of states we compare remains stable in the pre- and post-
implementation phases, the influence of this difference is eliminated by comparing the
within-state difference between the pre- and post-implementation phases. And so long as
national shocks that impact consumer searches have a similar impact across all states, their
influence is eliminated by comparing the between-state difference across states with and
without regulation.

Our DiD specification is

Searchs;d ¼ αs þ δd þ π1 LawPre:
s � Actives;d

� �þ π2 LawNew:
s � Actives;d

� �þ ϵs;d :

The dependent variable, Searchs, d, is the log of the Google Shopping trend measure of the
product of interest in state s on day d. The time-invariant fixed effect αs captures all
unobserved state-specific heterogeneous influences that are time invariant, and the state-

518 R. Chakraborti, G. Roberts



invariant fixed effect δd captures the effect of all unobserved nationwide daily variations that
could potentially coincide with activation of price-gouging regulation and bias our estimates if
unaccounted for.

The coefficient π1 is the difference-in-difference estimate of the effect of an active
preexisting price-gouging law. Similarly, π2 is the difference-in-differences estimate of the
effect of an active surprise price-gouging law. Finally, ϵs, d. is a mean zero error term.

We also estimate Eq. (1) with additional control variables that may affect the intertemporal
and interspatial variation of online searches. Increases in COVID-19 cases and deaths might
lead individuals to stay at home and shop online more often so we include state-level logged
differences of COVID-19 cases and deaths to control for this possibility. Similarly, some states
issued “lock-down” or “stay-at-home” orders during our sample period which may have
increased online shopping searches, so we include a variable that is equal to 1 if state s is
locked down on day d and is otherwise 0. Finally, we attempt to directly control for
individuals’ propensity to travel outside their residences by including a state-level daily
mobility measure. We assume other state-varying factors that are correlated with searches
are time invariant and that other time-varying factors that are correlated with searches are
constant across states, so such factors are picked up by the state and date effects in Eq. (1).

Given our design, causal interpretation of the DiD estimates hinges on differences in search
trends between groups prior to the activation of price-gouging laws continuing in absence of the
intervention.3 One way we test this assumption is by applying our DiD regressions to webcams, a
good that experienced a demand surge during the first stage of the pandemic but was not subject to
price-gouging regulations. Finding a positive treatment effect for webcams would indicate a
violation of the parallel trends assumption, and indicate that something other than price-gouging
regulation is driving any positive results associated with goods that are subject to such regulation.

If activation of price-gouging regulation is driven by the pandemic’s trajectory, and is
independent of consumer behaviour, exogeneity of treatment assignment is a safe assumption,
and our DiD strategy provides consistent estimates. Such exogeneity, however, may be
questioned for states that introduce surprise price-gouging regulation. If some states introduce
new regulation in response to growing concerns about forthcoming shortages arising from
pandemic-induced hoarding, or price-gouging, the assumption of exogenous treatment assign-
ment for these states is no longer valid. To adjust for this possibility, we also employ the
Abadie and Imbens (2011) bias-corrected non-parametric nearest-neighbor matched-sample
estimator. The key difference between the DiD estimation strategy and the matched-sample
treatment effect estimation strategy arises from the role of covariates. While the DiD strategy
accounts for the impact of covariates on the outcome variable, the matching strategy accounts
for the role of covariates on treatment assignment itself (Abadie et al. 2004). The matching
strategy accounts for the variation in probability of receiving treatment by finding close
matches along covariates that influence this probability. Suppose, for instance, a faster rise
in COVID-19 cases and deaths influences a state’s decision to enact a new price-gouging law
to curb anticipated hoarding. The activation of surprise regulation in this case is no longer
exogenous. To get around this issue, an appropriate matching strategy first locates close
matches between treated and untreated units by changes in cases and deaths so that each
matched pair have a similar chance of receiving treatment (activating new laws), and then
calculates the average difference in outcomes between all such matched pairs (Abadie et al.
2004; Imbens 2004).

3 “The parallel trends” assumption, see Fredriksson and de Oliveira (2019), or Lechner (2011).
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In our context, this strategy involves matching states using specific covariates that may
affect the probability of price-gouging regulation enactment and activation. Accordingly, we
match on average pre-activation shopping searches and average pre-activation COVID-19
outcomes, the two groups of factors most likely to trigger emergency declarations and/or
surprise enactment and activation of price-gouging regulation. Matching on average pre-
activation search trends has the added benefit of facilitating comparisons only between states
with similar average search levels prior to activation. In this matching strategy, we also
account for variation in exact treatment duration by forcing exact matches on the number of
days since activation; and we account for correlation between physical searches and online
searches by including mobility as the final matching covariate. As a final step, after
implementing this matching strategy, we visually inspect trends in pre-activation searches
between each treatment and matched control pair to identify any concerning differences.
Dropping the potentially problematic matches leaves us with a subset of high-quality matches.
Charts comparing trends in treatment states with their matched control states are provided in
Online Appendix B. We report matched results for both the full sample, and the high-quality
subsample.

Consistently estimating causal impacts under these strategies hinges on one final key
restriction: No meaningful compositional changes, or spillovers, are allowed (Duflo et al.
2008; Fredriksson and de Oliveira 2019; Greene 2017; Lechner 2011). The search behaviour
of consumers in states with a particular type of price-gouging regulation must not influence the
search behaviour of consumers in states with another type of price-gouging regulation, e.g.,
search behaviour in preexisting-law states must be independent of search behaviour in
surprise-law or no-law states.

Two potential concerns arise. First, if households in states with active price-gouging
regulations anticipate or face shortages, they might travel to neighboring no-law states and
search for products there. Though these higher searches would be recorded in no-law states,
they are caused by activation of price-gouging regulation in preexisting or surprise-law states.
These spillover effects are driven by rational beliefs, and can be a result of past experience with
regulation-induced shortages. Second, if households in no-law states expect or observe price
increases in their states, and expect active price-gouging laws to keep prices low in neighbor-
ing states with active regulation, they may travel to these states and search for products there.
Though these higher searches would be recorded in preexisting or new-law states, they would
be caused by increasing prices in no-law states.

We cannot directly observe or control for these spillover effects. The first type of spillovers
increases searches in no-law states, so it would bias the estimated impacts of price-gouging
regulation downwards. The second possibility is more concerning for our estimation strategy
since our estimated impacts of preexisting price-gouging regulation would be biased upwards.
The rationality underlying the beliefs that drive this type of spillovers, however, is question-
able: Households would find such behaviour rational only if price-gouging regulation effec-
tively restricts price increases, but does not create shortages. If they do lead to shortages,
consistent with economic principles and past evidence (e.g., Brewer (2007); Culpepper and
Block (2008); Deacon and Sonstelie (1989); Montgomery et al. (2007)), then paying the
higher price and acquiring the products from local stores in no-law states is likely less costly
than traveling to neighboring states only to find empty shelves for goods like hand sanitizer
and toilet paper. Furthermore, the voluntary or mandated reduction in mobility arising from
infection risks during the pandemic makes travel-driven spillovers to any meaningful extent
even more unlikely. While households in some local communities may still hold these beliefs
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and act accordingly, our estimates will be consistent so long as the spillovers are not
meaningfully large. We discuss a few other specific concerns and our responses in the
“Robustness Checks and Caveats” subsection, after presenting the main results in the follow-
ing section.

Results

Main Results

Figure 3 displays five-day moving average logged search trends. The horizontal axis repre-
sents the number of days relative to activation of price-gouging regulation. Search trends in our
three state types, pre-existing, surprise, and control, appear very similar in the pre-treatment
period. Searches for hand sanitizer begin to increase on average in all state types before
emergency declarations occur with control states experiencing increases in sanitizer searches
slightly sooner than the treatment states. On the other hand, toilet paper searches do not begin
to increase until after price-gouging regulation activation. This figure visually affirms no
significant deviations in pre-activation search trends across treatment and control states; in
so far as the increase in hand sanitizer searches in control states is problematic, our matching
strategy, discussed in detail below, limits the comparisons to treatment-control pairs with
similar pre-activation searches.

In the post-treatment period, all three series indicate spiking searches followed by slow
declines. Searches for hand sanitizer and toilet paper in pre-existing-regulation states are higher
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on average than searches in control states especially after the initial spikes in searches.
Searches in surprise-law states also appear larger than average searches in control states in
the post-treatment period but the difference is not as clear as it is for pre-existing-law states.
Overall, examination of the pre-trends in Figure 3 indicates that these series are amenable to
our DiD analysis, that price-gouging regulation led to higher search in price-gouging regula-
tion states, and this effect was larger in pre-existing-regulation states.

Table 1 presents our DiD results. The first column of Table 1 shows the results of
estimating Eq. (1) with logged “hand sanitizer” online searches as dependent variable and
without pandemic-related control variables. The statistically significant coefficient of 0.47 on
the LawPre:

s � Actives;d variable indicates that price-gouging regulation increased the log of
daily online hand sanitizer searches in states with preexisting laws by 0.47, approximately a
60% increase on average (e0.47 − 1 = 0.60). The second row of the first column shows that the
point estimate in states with surprise laws is 0.39, and that estimate is significant at the 5%
level. The second column of Table 1 shows the results with logged toilet paper searches as the
dependent variable. The estimated effects of price-gouging regulation on logged toilet paper
searches are similar to those for hand sanitizer with statistically significant increases in
preexisting-law states, and smaller increases in surprise-law states. The third column shows
the results of applying our DiD strategy to “webcam” shopping searches. Both treatment effect
estimates for webcam searches are small in magnitude and statistically insignificant reflecting
similar changes in trends of webcam shopping searches between treatment and control states.

The third, fourth, and fifth columns of Table 1 show the analogous set of results for specifications
that include pandemic-related control variables. The estimated impact of price-gouging regulation
on logged sanitizer searches in preexisting-law states is 0.33 and statistically significant at the 1%
level. The estimated impact in surprise-law states is also smaller but is now significant at the 1%
level. The estimated treatment effects associated with toilet paper searches are slightly smaller. The
estimated treatment effect in pre-existing-law states is 0.37, significant at the 5% level, while the
treatment effect in surprise states is 0.23, and not statistically significant.

The changes in the treatment effect estimates upon inclusion of the pandemic-related
control variables may indicate an endogeneity problem. Also, the small deviation in hand
sanitizer search trends in control states relative to price-gouging regulation states before
emergency-declaration activation observed in Figure 3 may be biasing our DiD results for
hand sanitizer searches. Recall that our matching strategies account for the potential
endogeneity and potential violation of parallel trends by matching on variables predictive of
the probability of activation, namely pre-activation searches and COVID-19 outcomes.

Table 2 presents the results of our nearest-neighbor matching strategy. These results suggest
similar impacts compared to those estimated from the DiD model. The first three columns
provide matched estimates from the full sample. The first row in Column 1 shows that logged
online hand sanitizer searches increased by 0.588 in preexisting-law states relative to control
states in the post-activation period: Preexisting price-gouging regulation caused an 80% jump
in average daily online searches for hand sanitizer relative to states without price-gouging
regulation. The second row in Column 1 shows that logged online hand sanitizer searches
increased by about 53% in states with surprise price-gouging regulation relative to control
states. Both results are significant at the 1% level. The first row in Column 2 indicates that
logged toilet paper searches increased by 0.36 in pre-existing-law states and this estimate is
also significant at the 1% level. However, the second row in Column 2 shows that the
treatment effect estimate on toilet paper searches for surprise-law states is insignificant in
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the full sample for the matching strategy. The treatment effect on webcam searches, Column 2,
both rows, is insignificant reflecting similarity of placebo search volumes across treatment and
control groups, which is reassuring.

Columns 4 through 6 in Table 2 display the results of our matching strategy applied to the
refined subsample based on visual inspection of pre-trend charts between treatment states and
their corresponding control-state matches (see Online Appendix B: Matched Samples and Pre-
Trends). Our treatment effect estimates increase to a small degree in this subsample. Logged
hand sanitizer searches and logged toilet paper searches increase by 0.727 and 0.528 in pre-
existing-law states, respectively, relative to control states. These estimates are both significant
at the 1% level. The estimates in surprise-law states for logged sanitizer and logged toilet paper
searches increase to 0.510 and 0.205, and the latter estimate becomes statistically significant at
the 10% level when the matching strategy is applied to the subsample. Webcam searches
reassuringly indicate no significant differences across treatment and control states in this
sample as well.

Collectively, our analysis provides strong evidence indicating that activation of preexisting
price-gouging regulation increased online searches for hand sanitizer and toilet paper during
the COVID-19 pandemic, and activation of new surprise price-gouging regulation increased
online searches for hand sanitizer. The larger estimated effects in preexisting-law states
compared to surprise-law states are consistent with anticipation of shortages causing or
exacerbating shortages and search.

Robustness Checks and Caveats

This section discusses the variety of robustness checks we performed to verify the consistency
of our results, and to reflect upon alternative explanations for our results. We validated the
samples with a placebo test, checked for influence of political leaning in driving both the
inclination for searches and activation of price-gouging regulation, and confirmed the estimat-
ed differences are not purely driven by only duration of treatment exposure. We discuss each
of these in turn below.

First, we applied all our main specifications to webcam searches as a placebo test. The
results of these regressions presented in Table 1 and Table 2 are encouraging as the treatment
effect estimates are all statistically indistinguishable from zero. However, we did observe a
statistically significant increase in webcam searches when we applied our matching strategy to
a subsample of states with Republican governors, discussed below.

Second, we ran our main specifications on the subsample of states with Republican
governors. There are a variety of ways that state-level political variation may be correlated
with activation of price-gouging regulation and/or correlated with consumer behaviour. For
example, political leaning may be correlated with demand for hand sanitizer across US states
and may also impact the probability of activating price-gouging regulations. The results of our
DiD and matching strategies applied to the Republican governor subsample are available in
Table A5 and Table A6 in Online Appendix A: Robustness Checks. The DiD results are
consistent with the full sample results. The primary difference is that the hand sanitizer
treatment effect estimate for pre-existing-law states is statistically insignificant, and the hand
sanitizer treatment effect in surprise-law states is only significant at the 10% level. While these
changes partially reflect the decrease in sample size, they could also reflect a problem with our
identification strategy: Republican governors are less likely to enact price-gouging regulation
while individuals in those states are less likely to search for hand sanitizer. The matching
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results are consistent between the Republican governor states and our full sample for
preexisting-regulation states. However, the results for surprise-regulation states reveal a key
concern: A large and statistically significant effect for webcam searches, along with a large
significant effect for hand sanitizer, and no significant effect for toilet paper, though a
coefficient larger than the full sample. This statistically large difference between webcam
searches between the control and treatment states is problematic as it indicates a possible
upward bias in the estimates for hand sanitizer and toilet paper. Adjusting for this bias would
make the coefficient consistent with the earlier results. We identify a few factors that might be
driving the bias in the Republican governor subsample discussed below.

The set of Republican governor states that implemented emergency price-gouging regula-
tion is Alaska, Maryland, Massachusetts, Ohio, and Montana. However, we identify Maryland,
Ohio, and Montana as bad matches due to concerns about differences in pre-treatment search
volumes in those states relative to their control matches (see pre-trend charts for surprise-law
states in Online Appendix B: Matched Samples and Pre-Trends): The Republican governor
subsample overlaps with the concerning matches we identify in the surprise-law states to a
large degree. Furthermore, the control sample becomes more rural in the Republican governor
subsample while the surprise-law treatment sample becomes more urban. While these state-
level time-invariant differences are controlled for by the state-level fixed effects in the DiD
model, they are not in the matching estimates. However, there could still be a problem if these
differences are correlated with the probability of treatment assignment.

More broadly, the presence of a Republican governor may not be a great measure of political
variation across states. Most of the surprise-law states with Democrat governors are not “deep
blue.” For example, Michigan, New Mexico, and Illinois had Republican governors until 2019
and gubernatorial races tend to be competitive between Republican and Democrat candidates in
those states. Furthermore, some of the states in our Republican governor sample are considered
more “blue” than their Democratic governor counterparts if a wider array of political outcomes is
considered. For example, NewMexico had a Democratic governor during our sample period but
is to the right of Maryland andMassachusetts on the political spectrum all things considered. The
similarity in results across the DiD specifications is reassuring, but it is difficult to disentangle the
role of political variation across states given the limitations of our state-level date and we
encourage future research to focus more on this issue.

Third, a natural concern arises about whether activation of new laws was less predictive of
search because new laws were activated later than preexisting laws on average in our sample.
Under normal circumstances, enactment of new regulations may take lawmakers weeks; if so,
the possibility that the shortages of hand sanitizer and toilet paper subside by the time the
newly enacted law is activated cannot be ignored. This mechanism would lead to an under-
estimation of the true effects of activation of new laws. However, given the pandemic’s rapid
surge across the USA, surprise price-gouging regulations in our context were enacted and
activated by the same executive order from the governor, which implies no delay between
enactment and activation. Our specific robustness checks in Table 3 and Table 4 address this
concern by using March 15th as the activation date across all states. The results stay consistent
with our main findings indicating that these differences are not explained by differences in
activation timing. We also checked using March 10th (Tables A7 and A8 in Online Appendix
A) and March 20th (Tables A9 and A10 in Online Appendix A) as earlier and later activation
dates. These alternative specifications produce results consistent with the main specifications.
The only minor change is under the March 20th activation date, the DiD treatment effect of
surprise laws on hand sanitizer is slightly larger than that of preexisting laws.
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The fourth concern is that increases in searches are driven by attempts to enforce active
price-gouging regulation rather than by shortages, actual or anticipated. For instance, enforce-
ment officials could be attempting to monitor prices. However, the comparison of search
trends between hand sanitizer, toilet paper, and pizza in Figure 1 indicates that the scale of
change is unlikely to have been driven by enforcement searches alone. Furthermore, review of
price-gouging regulations across states also reveals that the primary mechanism of enforce-
ment is via a hotline dedicated to consumer complaints. We searched the internet for news
stories related to specific instances of price-gouging enforcement, and the vast majority of the
examples arise from consumer complaints. We found only one example that indicated
prosecutors used online posted prices as evidence in a price-gouging case at trial. If widespread
though, this problem would lead to an upward bias in our treatment effect estimates. Separat-
ing enforcement-driven searches from shortage-driven searches may be a promising avenue for
future work.

Our final concern relates to the possibility that shortages resulting from price-gouging
regulation in some states led to more searches in control states. For example, if individuals in
control states watched news stories discussing nationwide shortages of toilet paper, this might
have led them to stock up on toilet paper. Such news stories should have had similar impacts in
treatment states in which case the DiD methodology controls for such differences. If such news
stories spur more searches in regulation states because shortages are larger in those states, the
effect is consistent with our theory. However, if such news stories have a larger impact in
control states, our results would be biased downwards by such a spillover effect. If so, our
estimates can be interpreted as lower bounds of the true magnitudes.

In summary, there are important potential confounding factors that should be considered
when interpreting our results. Overall, our results appear to be consistent with the theory that
price-gouging regulation causes shortages, and that these shortages are exacerbated by antic-
ipatory behaviour. However, assessing the impacts of these potential confounding factors
could be a promising avenue for future research.

Discussion and Conclusion

The COVID-19 pandemic’s sudden emergence and rapid spread in the USA activated
preexisting price-gouging regulation in many states and led to the enactment of new price-

Table 4 Impact (ATE) of price gouging laws on Google Shopping searches for hand sanitizer, toilet paper, and
webcam (placebo), modal activation date: March 15th

(1)
Hand sanitizer

(2)
Toilet paper

(3)
Webcam (placebo)

LawPre×March 15 0.527***
[0.35, 0.71]

0.409***
[0.21, 0.60]

0.0697
[−0.11, 0.25]

(N) (2072) (2072) (2072)
LawNew×March 15 0.304***

[0.089, 0.52]
0.377***
[0.15, 0.61]

0.0336
[−0.19, 0.26]

(N) (998) (998) (998)

Inference based on Abadie-Imbens robust standard errors

95% confidence intervals in brackets

*p < 0.10, **p < 0.05, ***p < 0.01
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gouging regulations in other states. This spatial and temporal variation provides a unique
opportunity to examine the impacts of preexisting and new price-gouging regulation, which
we exploit in this study. Our results provide evidence that states’ activation of preexisting
price-gouging regulation, and introduction of new price-gouging regulation both caused
households to increase online searches for the consumer staples of hand sanitizer and toilet
paper during the 2020 COVID-19 pandemic in the USA, but activation of preexisting
regulation has a larger effect. This finding highlights the possibility that learning about, and
anticipation of, shortages induces households to hoard goods.

Our results are consistent with standard microeconomic theory and extensions elaborating
the role of anticipation in driving household responses to price regulation. If price-gouging
regulations bind during a public emergency, then they will cause shortages leading consumers
to invest more in search for products (Barzel 1974). Statistically and economically significant
estimated impacts for both preexisting and new price-gouging regulation for hand sanitizer
support this conclusion. Consumers who have the opportunity to anticipate potential shortages
caused by price-gouging regulation may engage in behaviour that exacerbates or even causes
shortages such as hoarding and panic buying (Deacon and Sonstelie 1989; Weitzman 1991).
The larger estimated impacts of price-gouging regulation on online hand sanitizer and toilet
paper shopping searches in states with preexisting price-gouging regulation than in states with
new surprise price-gouging regulation during the pandemic support these anticipatory behav-
ioural effects subject to the caveats discussed in the previous section.

Our results indicate that individuals learn about and anticipate the effects of regulation.
Changes in behaviour resulting from this learning and anticipation may lead to unintended
policy effects. Welfare analysis of price-gouging policies will be inaccurate if they do not
account for the effects of learning about the consequences of price-gouging regulation and the
opportunity to anticipate these consequences. In this case, we expect that standard welfare
analysis would underestimate the costs of price-gouging regulation due to the increased
deadweight loss resulting from the compounding of shortages, and from increased consumer
investment in search. Learning and anticipation could affect welfare analysis in other policy
contexts as well and could increase the benefits of new policies in some cases. Future research
should seek out other opportunities to exploit variation in consumer experience with policy to
explore the significance of such experience in other contexts.

Our analysis suggests several other immediate avenues for further work. Our antic-
ipatory hoarding hypothesis is founded on micro-level motives of future consumption,
reselling, or herding. But our data limits our empirical test to the state level. Our results
are consistent with price-gouging regulation–driven anticipatory hoarding, but data
limitations impede the scope of a deeper exploration of the extents to which future
consumption, arbitrage, or herding mechanisms drive these anticipatory hoarding re-
sponses. Exploring whether the differences we observe persist in consumer searches at
a higher level of granularity, e.g., counties/cities/census blocks/stores, would be a
promising avenue for future work. More granular transaction-level data would be useful
in addressing these, and many of the issues discussed in the “Robustness Checks and
Caveats” subsection as well especially related to the role of political variation across
states. Differences in the seriousness of price-gouging as an offence (civil versus
criminal), and associated penalty, vary by state. Future work should also explore the
differential impact of severity of punishments and stringency of the laws. Finally, given
the significant welfare consequences, and paucity of empirical evidence on the topic,
future research should continue to analyze the impacts of price-gouging regulation
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whenever unique opportunities present themselves. Welfare analyses should be aware
of the possibility that individuals learn about and anticipate policy effects, and such
anticipation may ultimately impact the welfare calculus of the policy.

Supplementary Information The online version contains supplementary material available at https://doi.org/
10.1007/s10603-021-09493-1.
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