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ABSTRACT
A record number of firearmbackground checkswere completed at the onset of the COVID-
19 pandemic and during the protests following themurder of George Floyd. Usingmonthly
state-level data, we show that the increase in firearm background check rates inMarch 2020
and June 2020 differ from previous gun-buying events in at least two important ways. First,
the increases in the background check rates surrounding COVID-19 and the George Floyd
protests are significantly larger than previous gun-buying events. Second, the gun-buying
events of 2020 are nonpartisan; the effect in Republican-leaning states is statistically indis-
tinguishable from the effect in Democrat-leaning states. Our estimates suggest that there
were 62 percent more background checks completed betweenMarch and August 2020 than
expected, which amounts to over 7 million additional background checks. We provide ev-
idence that the recent spikes in background checks are not motivated by gun policy uncer-
tainty and discuss policy recommendations that may alleviate any negative outcomes asso-
ciated with expanded gun ownership during an unprecedented pandemic.
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I. Introduction

In March 2020, the month that COVID-19 shutdowns began in the United States, a then-
record 3.7 million firearm background checks were completed (Federal Bureau of Investi-
gation 2020). In June 2020, during the protests, riots, and social unrest following themurder
of George Floyd, a new record was set, with 3.9 million firearm background checks com-
pleted. Mass shootings (Levine and McKnight 2017; Studdert et al. 2017) and elections
(Depetris-Chauvin 2015), both of which involve an increase in gun policy uncertainty, have
been cited as catalysts for previous spikes in background check rates. This paper compares
these previous gun-buying events with the increase in firearm background checks that oc-
curred during the COVID-19 pandemic and George Floyd protests. The comparison pro-
vides a unique opportunity to identify the effect of an increase in the demand for firearms
when concerns about health and safety increase, but there is not a corresponding rise in gun
policy uncertainty.

Using a panel of monthly state-level observations between January 1999 and August
2020, we find that the increase in firearm background check rates between February and
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March 2020 is approximately 50 to 60 percent above expectations. A similar-sized increase
in firearm background check rates is observed betweenMay and June 2020, a time of height-
ened social unrest following themurder of George Floyd.We estimate that in the sixmonths
since the start of the COVID-19 outbreak (March to August), more than 7.2 million addi-
tional firearm background checks have been completed, compared with expectations.1 The
effects are approximately five to seven times larger than the increase in background checks
following the average mass shooting (public shootings with 10 or more fatalities). We also
show that the recent surge in background checks is nonpartisan, as the spikes in background
check rates in March and June are not significantly different between the most Democrat-
leaning and most Republican-leaning states.

In contrast to the nonpartisan response to the COVID-19 pandemic and George Floyd
protests, Republican- and Democrat-leaning states have responded differently to past elec-
tions andmass shootings. Firearm background check rates in Republican-leaning states in-
crease significantly more than in Democrat-leaning states in November of election years and
in months of mass shootings, potentially because of the increase in gun policy uncertainty
during these times. The relative difference in background check rates between Republican-
and Democrat-leaning states is larger following mass shootings that are associated with
spikes in Google searches for terms about gun policy.

The increase in firearm background checks, and presumably firearm purchases, is note-
worthy given the growing evidence of deteriorating mental health since the onset of the
COVID-19 pandemic. Although data on the mental health consequences of the pandemic
are limited, there is already evidence suggesting that the pandemic has worsenedmental health.
The National Center for Health Statistics recently reported that approximately 31 percent
of adults had anxiety or depression symptoms in the last week of June 2020 (Czeisler et al.
2020). This is a noticeable increase compared with the same time period in 2019, when 6 to
8 percent of respondents reported having anxiety and depression symptoms (National Cen-
ter for Health Statistics 2020).2

Adding firearms to a population that is experiencing a decrease in mental health may
lead to significant public health consequences. In 2017, firearms were used in over 50 per-
cent (23,854) of the 47,173 suicides, and the relationship between firearm ownership and
suicide is well documented (Miller and Hemenway 1999; Siegel and Rothman 2016; He-
menway 2019). In a recent study, Studdert et al. (2020) use data on over 26 million Califor-
nia residents between 2004 and 2016 to show that owning a handgun for the first time is
associated with a higher risk of suicide by firearm. This is consistent with previous work
by Edwards et al. (2018), who show that wait periods, required time between the purchase
and delivery of a handgun, can reduce suicide rates. Similarly, Lang (2013) finds that an
increase in the rate of firearm background check rates in a state is associated with higher
youth firearm suicide rates. Vitt et al. (2018) instrument firearm background check data
1 This is consistent with Levine and McKnight (2020), who estimate that between March and June 2020,

approximately 3 million more background checks were completed than expected.

2 Additional evidence of mental health worsening since the start of the COVID-19 pandemic is found in a

number of recent studies, including Ettman et al. (2020), Gunnell et al. (2020), Riehm et al. (2020), and Xiao

et al. (2020).
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withGoogle searches about gun policy and conclude that firearm suicide rates increase when
firearm ownership increases. Using a reduction inmilitary-issued guns in private households
in Switzerland, Balestra (2018) shows that firearm suicides decrease when there are fewer
firearms in circulation. The increase in firearms during a time when mental health is dete-
riorating is a “perfect storm” for increasing suicide rates, according to suicidologists (Boffa
et al. 2020).3

In addition to the public health implications of our results, the findings provide insight
about the demand for firearms across the political spectrum of the United States. Research-
ers have already shown that changes in future gun policy uncertainty (Depetris-Chauvin
2015) and personal safety (Depew and Swensen 2019) can lead to more firearm purchases.
The current paper confirms that both political uncertainty and threats to personal health
and safety influence firearmpurchases.We extend previous work by identifying gun-buying
events that lead to an increase in Google searches about gun policy, purchasing a gun for
home protection, or a combination of both search topics. Our analysis shows that when
there is a gun-buying event that is associated with a spike in searches about gun policy, the
firearm background check rate in Republican-leaning states increases significantly more
than in Democrat-leaning states. The COVID-19 pandemic and the George Floyd protests
are the only gun-buying events we document where Google searches about purchasing a gun
for protection spike, but searches for gun policy do not. During these events, the increase
in the firearm background check rate in Republican-leaning states is statistically similar to
Democrat-leaning states. The results suggest that the difference in demand for firearms
across political lines is at least partially driven by gun policy uncertainty.

The results are also of interest to gun policy makers. Gun policy is a divisive issue that
cuts across party lines. A recent PewResearch report (Gramlich and Schaeffer 2019) finds that
only 31 percent of Republicans are in favor of stricter gun laws, compared with 86 percent of
Democrats. Although certain gun policy issues are more contentious than others, there is
nearly universal support from both Republicans and Democrats for preventing people with
mental illness from buying guns and running background checks on private sales. According
to our results, the common ground across parties may go deeper than individual policy pro-
visions.During theCOVID-19 pandemic and theGeorge Floyd protests, the increases infire-
arm background checks between the most Republican-leaning and the most Democrat-
leaning states are not significantly different from each other, suggesting that when health and
safety concerns are heightened, a relatively large fraction of citizens turn to firearms.

II. Background and Data

Personal protection has been a focal point of firearmownership throughout the history of the
United States. In an early draft of the Virginia Constitution, Thomas Jefferson highlighted
3 There is an extensive literature examining firearms and crime (Cook and Ludwig 1996; Duggan 2001;

Duggan, Hjalmarsson, and Jacob 2011; Lott 2013; Manski and Pepper 2018; Gius 2019), but there is not a

consensus as to the direction of the relationship. A related strand of literature shows that mass shootings

and firearms are related, and specifically, thatmass shootings lead to an increase in firearm purchases (Levine

and McKnight 2017; Studdert et al. 2017; Koenig and Schindler 2019).
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the use of firearms for protection, writing, “No freeman shall ever be debarred the use of
arms, within his own lands or tenements” (Jefferson 1776).More recently, the 2015National
Firearm Survey reports that 63 percent of gun owners own a firearm for protection. Hunting
was the next most common reason at 40 percent, followed by collecting, sporting use, and
protection against animals (Azrael et al. 2017). The 1994 National Survey of the Private
Ownership of firearms also shows that protection was the most common reason for owning
a firearm in the early 1990s (Cook and Ludwig 1996). Kleck et al. (2011) find high gun own-
ership rates among past victims of crime, and Hauser and Kleck (2013) show that those with
fears of future victimization are more likely to purchase firearms.4

Uncertainty surrounding future gun policy can also motivate individuals to purchase a
firearm (Depetris-Chauvin 2015) and may differ based on political leanings. A recent Pew
Research survey finds that feelings towards gun policy are strongly correlated with political
affiliation (Gramlich and Schaeffer 2019). The survey reports that 69 percent of Republicans
think gun laws are “about right” (49 percent) or should be “less strict” (20 percent) than they
are today. Only 11 percent of Democrats believe that the current gun laws are “about right”
and 4 percent think they should be “less strict.” The involvement of the National Rifle As-
sociation (NRA) in elections highlights the political divisiveness of gun policy. The NRA is
often considered themost influential lobbying group in the United States (Rushe 2018) and
of the $6 million in donations that the NRAmade to political campaigns in 2016, 98.4 per-
cent were to candidates in the Republican party (Fisher, Frostenson, andMihalik 2018). Be-
cause Republican party members are more likely to support current gun laws, we expect
that increases in gun policy uncertainty will lead to more firearm purchases in Republican-
leaning states, relative to Democrat-leaning states.

Our analysis estimates how background check rates responded to the COVID-19 out-
break and George Floyd protests, events that posed threats to safety but did not affect gun
policy uncertainty.5We compare these effects with those associatedwith elections andmass
shootings, which are more likely to involve increases in gun policy uncertainty. Because the
reasons to purchase a firearm may differ across political lines, we estimate the effects sep-
arately for Republican- andDemocrat-leaning states. Below, we discuss how the COVID-19
pandemic, protests following the murder of George Floyd, elections, and mass shootings
are related to the motivations for purchasing a gun and provide predictions for how the
response to these gun-buying events differ between Republican-leaning and Democrat-
leaning states.

A. GUN-BUYING EVENTS

The COVID-19 pandemic and the social unrest surrounding the George Floyd protests are
both examples of events that threatened personal safety, but did not lead to new concerns
about future gun policy (Levine and McKnight 2020). At an American Association for the
Advancement of Science press briefing in March 2020, panelists summarized the threat of
4 See Pierre (2019) for an in-depth discussion of the role that fear plays in firearm purchases.

5 We use the term “threat to safety” to refer to general uncertainty that may invoke fear about a person’s

well-being. We do not define the exact nature of that uncertainty except that it is not directly related to un-

certainty about gun policy.
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COVID-19: “This is an invisible threat, we don’t know who is infected and anybody could
infect us. This is an ambiguous threat, we have no idea how bad this will get.We have a very
uncertain future, we don’t know how long this will last. And this is a global threat, no com-
munity is safe” (American Association for the Advancement of Science 2020). The George
Floyd protests were widespread across the United States and led to violence between pro-
testers and police; cities imposed curfews and the National Guard was deployed in response
to riots (Taylor 2020). Because there is no evidence that the gun-buying response to the
COVID-19 pandemic or the George Floyd protests is driven by uncertainty about future
gun policy, we do not expect changes in firearm purchasing behavior to differ across polit-
ical lines following these events.

We expect gun purchasing behavior to differ across political lines when events in-
volve changes to gun policy uncertainty. Increased background checks during elections
(Depetris-Chauvin 2015) are linked to changes in gun policy uncertainty, but it is more dif-
ficult to argue that elections are associated with threats to safety. Consequently, we expect
Republican-leaning states to drive increases in background checks during elections.

The motivations for buying a gun following a mass shooting may be more complex.
Mass shootings have led to some of the largest increases in firearm purchases in the past
(Levine and McKnight 2017; Studdert et al. 2017). Prior to the COVID-19 pandemic, De-
cember 2015 was the month with the highest number of firearm background checks on
record (Federal Bureau of Investigation 2020). In that month 14 people were killed and
22 were injured by two individuals in San Bernardino, California. Levine and McKnight
(2017), Studdert et al. (2017), and Koenig and Schindler (2019) all find that following
the attack at Sandy Hook in December 2012, there was a substantial increase in firearm
background checks. The increase in background checks following mass shootings can be
driven by personal safety fears or concerns that stricter gun laws will be enacted in the near
future. Luca, Malhotra, and Poliquin (2020) find that mass shootings lead to an increase in
proposed firearm legislation, but the laws that eventually become enacted are more likely to
be gun-loosening laws in states with Republican-controlled legislatures. A shooting event
that either threatens safety or increases gun policy uncertainty is likely to increase firearm
purchases for the average citizen in Republican-leaning states. Assuming Democrats do not
respond to gun policy uncertainty, we do not expect background checks to significantly in-
crease in Democrat-leaning states after a mass shooting unless it causes an increased threat
to safety.

B. GOOGLE TRENDS IN GUNS FOR SAFETY AND GUN POLICY

In order to better understand how the COVID-19 pandemic, George Floyd protests, elec-
tions, and mass shootings are related to concerns about gun safety and gun policy, we uti-
lize Google Trends search data. Choi and Varian (2012) provide a summary of the use of
Google Trends data and describe the information as “predicting the present.” They show
that Google Trends data are highly correlated with unemployment claims and the demand
for automobiles.6 The Google Trends search data are created based on query share, which
6 Google Flu Trends data have been used to accurately track influenza outbreaks (Ginsberg et al. 2009;

Dugas et al. 2013).
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is “the total query volume for the search term in question within a particular region di-
vided by the total number of queries in that region during the time period being examined”
(Choi and Varian, 2012, 3). The maximum share is normalized to 100 and the remaining
scores represent the fraction of the highest share. A drawback of Google Trends data is
that the values are sensitive to the time period being used and the difference in the mag-
nitude of search terms being analyzed.7 However, localized spikes in relevant search terms
can provide insight about the motivation behind real-time behaviors and allow us to ex-
amine whether gun-buying events are driven by personal safety concerns or gun policy
uncertainty.8

Figure 1 reports Google Trends data between January 2007 and August 2020. The solid
line in Figure 1 shows the index value for the search term “gun for home,” and proxies for
interest in buying a gun for safety reasons. The dashed line is the result for the search term
“gun policy” and is meant to capture concerns about gun policy uncertainty. The terms
“gun for home’’ and “gun policy” were chosen because the frequency of searches of both
terms were similar and could be compared on a single index without being influenced by
outliers. Related search terms, such as “gun for self-defense,” “gun for protection,” “gun
rights,” and “gun control” yield similar Google Trends patterns when they are used on their
own scale; these are found in Online Appendix Figure A.1. In order to reduce distractions
resulting from volatility, in Figure 1 we take a simple two-month moving average of the in-
dex values.9

A number of gun-buying events are seen in Figure 1 and show how the response towards
purchasing a gun for safety compares with gun policy during these events. The COVID-19
pandemic starting inMarch 2020 and the George Floyd protests in June 2020 are seen on the
right side of Figure 1. Searches for “gun for home” spiked inMarch 2020 with a search value
of 89 and reached their maximum level of 100 in June 2020. There is not a corresponding
increase in searches for “gun policy” during the COVID-19 outbreak or the George Floyd
protests. Because Google searches for “gun for home” are noticeably higher than “gun pol-
icy” in 2020, it suggests that uncertainty about future gun policy was not themain reason for
gun purchases made during this time.

Several shooting events correspond with significant spikes in searches about guns in
Figure 1. Following the Parkland, Florida, shooting in February 2018 and during the cluster
of shootings that took place in 2019 on July 28th (Gilroy, California), August 3rd (El Paso,
Texas), andAugust 4th (Dayton, Ohio), searches for “gun policy” spike, but “gun for home”
does not. Gun policy appears to be a larger concern than purchasing firearms for safety
7 For example, comparing a highly searched term such as “YouTube” to a less searched term such as “gun

policy” is not informative. The value of “gun policy” is less than 1 for every month of data available since the

gun policy search term is such a small fraction of the searches for “YouTube.”

8 Google Trends data have been used often in academic research. Our analysis uses Google Trends in a

similar manner as Levine and McKnight (2017). Tefft (2011), Stephens-Davidowitz (2014), Kearney and

Levine (2015), Vitt et al. (2018), and Berger, Chen, and Frey (2018) are just a few of many recent papers that

incorporate Google Trends data directly into their empirical analysis.

9 The “gun for home” value reported in June 2020 is 82, since theMay index is 64 and the June index is 100.

136



Pandemics, Protests, and Firearms // LANG, LANG
following these events. Consequently, we expect to observe an increase in firearm sales in
Republican-leaning states, but not in Democrat-leaning states in response to the shootings
in February 2018 and the summer of 2019.

Two other shooting events are evident in Figure 1. Following the attacks at SandyHook
in December 2012 and in San Bernardino, California, in December 2015, searches for both
“gun for home” and “gun policy” spiked. Assuming that heightened concerns about safety
are leading to firearm purchases after these events, we expect there to be an increase in fire-
arm purchases in both Democrat-leaning and Republican-leaning states in December
2012 and December 2015. Because these events are also correlated with searches about
gun policy, it is possible that Republican-leaning states will purchase relatively more fire-
arms than Democrat-leaning states. The mass shooting that took place in Las Vegas in Oc-
tober 2017 led to a small increase in both search terms, but the magnitude of searches for
gun policy in the wake of the Las Vegas shooting was noticeably smaller than other mass
shootings. A number of other significant shooting events took place between 2007 and 2020.
FIGURE 1. Index of Google Trends searches that include “guns for home” and
“gun policy.” Reports the two-month moving average of Google Trends index
values for the search terms “gun for home” (solid line) and “gun policy” (dashed
line). The index value of 100 occurred in June 2020 for the search “gun for
home.” On the figure, the value for “gun for home” in June 2020 is reported as
82, which is the average of the May index value of 64 and the June index value of
100. The lower index value represents a lower search intensity, based on both
the overall and the relative intensity of the search terms. A color version of this
figure is available online.
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Although they do not appear to cause a spike in searches about guns, we examine many of
them in our analysis below.

There are large increases in searches for gun policy during the 2008 and 2016 elections
(the 2012 election is difficult to detect because of the Sandy Hook shooting in Decem-
ber 2012). This is not surprising since gun policy may be at the forefront of elections,
but there is no reason to believe that there is an increased threat to safety during these
months. Gun policy uncertainty appears to be a determinant of firearm purchases surround-
ing elections, suggesting that increases in firearm purchases during thesemonths are likely to
be driven by Republican-leaning states.

C. DATA

In the next section, we empirically investigate how state firearm background check rates
change during the onset of COVID-19, the George Floyd protests, the 9-11 terrorist attacks,
months of mass shootings, and elections. Data on the exact number of firearm purchases
that occur in a month are not available, but a close proxy exists. Since November 1998,
the Federal Bureau of Investigation (FBI) has published the number of monthly firearm
background checks for every state. While this measure does not reflect firearm sales one-
to-one, it has been shown to be a suitable proxy for firearm purchases (Lang 2013) and used
as both an independent (Lang 2013, 2016; Levine and McKnight 2017; Vitt et al. 2018)
and a dependent variable (Depetris-Chauvin 2015; Levine and McKnight 2017; Brock and
Routon 2020) in a number of studies. The FBI updates the data at the start of every month,
allowing us to use data up to August 31, 2020.10

The bars in Figure 2 show the average number of monthly firearm background checks
per 1,000 from 1999 to June 2020 in six-month intervals. Republican state averages include
all states that were won by the Republican presidential nominee in at least three of the five
most recent presidential elections (2000 to 2016). The remaining states were won by the
Democrat presidential nominee in a majority of the last five elections. In the analysis below,
we define Republican and Democrat states based on a number of different election out-
comes. Online Appendix Table A.1 reports the states in each political classification used.

The average monthly background check rate for all states between 1999 and 2020 is 4.6
per 1,000, but there has been a noticeable rise in the background check rate over time. In red
states, the average monthly firearm background check rate was near 3 per 1,000 between
1999 and 2007. The background check rate in red states doubled between 2007 and 2013
and is at 8 per 1,000 in the first half of 2020, higher than any previous time period’s monthly
10 Wemake three adjustments to the data. First, we remove Kentucky from the sample because starting in

2006, Kentucky began running monthly background checks on all concealed-carry permit holders, regard-

less of whether a firearm was purchased. Second, the District of Columbia is also dropped from the analysis

since we use the natural log of the background check rate in the next section and DC has multiple months

with zero background checks. Third, we interpolate values for background checks in North Carolina for Feb-

ruary and March of 2014 using the three months prior and after. This is because North Carolina ran back-

ground checks on every permit holder in the state during these two months (Rojanasakul and Migliozzi

2016). Running the analysis without these changes does not alter the implications of the results.
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average. Background check rates in blue states were lower than red states between 1999 and
the first half of 2019. Background check rates in blue states started to converge with red
states in 2016, and the rate in blue states surpassed red states in the second half of 2019
and remained higher in the first half of 2020. Firearm background checks and mass shoot-
ings have both grown over time, but firearm background check rates reached record highs in
2020 and the only gun-buying events we document in the year is the COVID-19 pandemic
and George Floyd protests.

In our analysis below, we explore how firearm background checks change in response
to the COVID-19 outbreak in March 2020 and the George Floyd protests in June 2020.
Although the existence of the coronavirus was known as early as December 2019, it was
not until March 16th that the United States banned foreign nationals from entering the
country (Mervosh, Lu, and Swales 2020). The only other time a nationwide travel restric-
tion was put in place in the United States since 1999 was in the days following the 9-11
terrorist attacks (Donnelly 2001). The protests following the murder of George Floyd were
widespread across the United States and caused the National Guard to be activated at the
FIGURE 2. Average monthly background checks per 1,000 population in
six-month intervals. Reports the average monthly background check rate per
1,000 of population for six-month intervals. Republican states are defined as
those in which the percentage of the state that voted for the Republican
candidate in at least three of last five presidential elections (2000 to 2016) was
greater than the percentage that voted for the Democrat candidate. A color
version of this figure is available online.
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federal level for the first time since the Los Angeles riots in 1992. It was only the 16th time
in history that the National Guard has been activated at the federal level (Cox 2020).11

We also explore the change in firearm background checks following shooting events,
but mass shooting definitions vary considerably across data sources. In 2018, the Gun Vio-
lence Archive lists 340 mass shootings (Gun Violence Archive 2020), the FBI had 27 active
incident reports (Federal Bureau of Investigation 2018), andMother Jones reports 12 mass
shootings (Follman, Aronsen, and Pan 2020).Wemitigate these inconsistencies by defining
a shooting event as a public shooting incident with 10 or more fatalities. This definition is
consistent with the finding in Luca, Malhotra, and Poliquin (2020), who show that the me-
dia coverage following mass shootings with 10 or more fatalities is significantly higher than
those with four to five or six to nine fatalities. Similarly, Silva and Capellan (2019) find
that media coverage of mass shootings is positively related to fatalities. It is possible that
our strict mass shooting definition is missing out on gun-buying events, but not including
these events is expected to bias our estimated coefficients for mass shootings towards zero.
Information about mass shootings is gathered and confirmed from a number of data sources
(Federal Bureau of Investigation 2018; Stanford Geospatial Center 2018; Follman, Aronsen,
and Pan 2020; Gun Violence Archive 2020). Online Appendix Table A.3 reports the 17mass
shootings with 10 ormore fatalities since 1999. Between 1999 and 2008, there were twomass
shootings. In 2018, there were four mass shootings.

Our final panel data set below consists of monthly state-level firearm background
checks, population estimates,12 election information (Federal Election Commission 2020),
and binary variables equal to 1 in the month of the George Floyd protests (June 2020),
the COVID-19 outbreak (March 2020), the month of September 2001, months that a mass
shooting occurred, and election months.

III. Empirical Strategy and Results

A. EMPIRICAL STRATEGY

In this section, we estimate how large-scale events alter the gun-buying behavior of in-
dividuals in the United States. To serve as a foundation for our empirical framework,
consider a model that regresses monthly background checks per 1,000 on binary variables
that indicate whether an event occurred in that month:
11 We recognize the presence of previous epidemics in the United States such as SARS, the swine flu,

MERS, and Ebola. Similarly, the acquittal of George Zimmerman in 2013 led to nationwide protests related

to racial injustice. While these events made news headlines, travel, schools, and commerce in the United

States were significantly less impacted relative to the COVID-19 pandemic and George Floyd protests.

Online Appendix Table A.2 includes variables for the acquittal of George Zimmerman, the onset of SARS,

and the swine flu. The acquittal of George Zimmerman is associated with an insignificant change in back-

ground check rates in Democrat-leaning states and a positive and significant change in Republican-leaning

states. At the onset of SARS and the swine flu, there is a positive and significant change in background check

rates in Democrat-leaning states but a negative and significant change in Republican-leaning states.

12 Population estimates for July of every year are available through the census (US Census Bureau 2020).

We linearly interpolate monthly population values from the July estimates.
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ln ðBGC=PopÞimt 5 b1SafetyEventmt 1 b2NovemberElectionmt

1 b3Shootingmt 1 gi 1 wm 1 tt 1 εimt

(1).

The dependent variable ln ðBGC=PopÞitm represents the natural log of the number of fire-
arm background checks completed in state i during monthm of year t, divided by the pop-
ulation (in thousands). The independent variables are binary variables that are equal to 1 if
an event occurred during month m of year t. The events are categorized into those that
uniquely threaten the health or safety of citizens, November of election years, and public
shootings with 10 ormore fatalities. The variables gi,wm, and tt represent state, month, and
year fixed effects.

The resulting estimates from specification 1 indicate the level differences in the back-
ground check rate in months that experience potential gun-buying events relative to months
without events. Because we want to estimate the reaction to a particular event, we take the
difference in equation 1 betweenmonthm andmonthm 2 1. This yields the following spec-
ification, where D indicates the monthly difference:

D ln ðBGC=PopÞimt 5 bD1DSafetyEventmt 1 bD2DNovemberElectionmt

1 bD3DShootingmt 1 pi 1 wDm 1 Dtt 1 mimt

(2).

The estimates in specification 2 provide a slightly different interpretation than the es-
timates from specification 1. The estimated coefficient bD1 measures how the change in the
background check rate differs between months in which an event that threatens safety oc-
curs, relative to months without such an event. The coefficients bD2 and bD3 have a similar
interpretation with November elections and shooting events.

The fixed effects in specification 2 are also subject to a different interpretation. Differ-
encing the specification removes the original state fixed effect because it is constant for
states across months. We add a new state fixed effect, pi, which controls for state-specific
time trends in background checks.

The altered monthly fixed effect now controls for potential gun-buying shocks that may
occur every year in the same month. The altered year fixed effect represents an average
monthly trend that is common for all states in a given year. The controls for trends in spec-
ification 2 provide a better estimate of how the population is reacting to a specific event,
while accounting for the general levels that are present around the time of that event.13

In additional regressions, we estimate the potential differences in gun-buying reactions be-
tween Democrat- and Republican-leaning states by interacting each of the independent
variables of interest with a binary variable equal to 1 if the state is classified as “Republican”
based on various political definitions. All regressions in our analysis are weighted by the
monthly state population, and robust standard errors are clustered by state. The results
are not sensitive to alternative weightings or levels of clustering. We provide a sample of
results with robust standard errors and clustered standard errors that have been corrected
with the wild bootstrap method (Roodman 2020) in Online Appendix Table A.4.
13 Estimating specification 1 yields results that have the same implications to those estimated with

specification 2.
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The identifying assumption is that the occurrence of a gun-buying event is unrelated to
monthly changes in state background check rates that are not captured by state-specific
trends in background checks, seasonal recurring shocks in firearm purchases, andmonthly
trends across all states. The predictable timing of election months opens up the possibility
that other biennial events are influencing firearm background checks and potentially bias-
ing the election coefficients. While it may not be the election itself leading to an increase in
firearm sales during these months, most channels that could influence firearm purchases
surrounding elections are likely to involve elements of gun policy.

There is less concern about potential endogeneity arising from the George Floyd pro-
tests, COVID-19 pandemic, or shooting events, as the exact timing of these events appears
to be random, but it is still important to be cautious when interpreting the coefficients of
interest. An example where an unobserved event could influence the COVID-19 pandemic
results is the cancellation of gun shows in 2020. During the COVID-19 pandemic, many
gun shows were cancelled and depending on the state, background checks are not required
when a transaction takes place at a gun show since it is a private transaction (Duggan,
Hjalmarsson, and Jacob 2011). If an individual who had planned on purchasing a firearm
at a gun show that did not require a background check now buys a firearm at a gun store and
goes through a background check, itmay appear as though the personal safety concerns sur-
rounding COVID-19 led to an increase in firearm purchases, when in fact it was a substi-
tution from gun shows to gun shops. Based on gun shows listed on the website www
.gunshows-usa.com,we find that 92 gun showswere cancelled inMarch. Of those cancelled,
60 were in Republican-leaning states based on voting in three of the last five presidential
elections. Assuming that the distribution of those substituting towards gun stores is sim-
ilar across states, this scenario would lead to an increase in the COVID-19 coefficient in
Republican-leaning states. In the results that follow, we show that the coefficient estimates
of the Republican interaction with COVID-19 tend to be positive and insignificant. This
limits our concerns that this scenario is driving our results.

Another possible limitation in the interpretation of our results stems from defining the
COVID-19 pandemic as occurring in March 2020. One could argue that the consequences
of the pandemic extend beyond a single month. This makes it difficult to separate out the
effect of the pandemic from the protests in June 2020. Our interpretation of the protest co-
efficient is then altered and is the change in the firearm background check rate when social
unrest surrounding the George Floyd protests is heightened and the COVID-19 pandemic
is ongoing. To better understand the aggregate effect of the pandemic and protests on fire-
arm background checks, we show how the rate of firearm background checks has changed
in every month of 2020 in Section IV. As with all observational studies, it is difficult to pre-
cisely estimate how firearm background checks would have responded in the absence of the
COVID-19 pandemic or George Floyd protests.

B. RESULTS

The results from specification 2 are reported in the first column of Table 1. This specifica-
tion shows the relationship between firearm background check rates and gun-buying events
for all states, regardless of their political affiliation. The first reported coefficient suggests that
the George Floyd protests in June 2020 were associated with an increase in the background
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check rate that was 51.4 percent higher than expected.14 The onset of the COVID-19 out-
break in the United States in March 2020 was associated with a 56.0 percent higher increase
in the background check rate. The surges in firearm background checks during the George
Floyd protests and COVID-19 outbreak were more than twice as large as the increase that
took place during September 2001, which is estimated at 21.5 percent. The recent increases
in firearmbackground check rates were significantly larger than the increases associated with
election months (6.1 percent) and mass shootings (7.2 percent).

The second column of Table 1 reports the coefficients for Democrat- and Republican-
leaning states separately. A state’s political affiliation in this column is defined by its vote in
the previous presidential election. For example, if the percentage of a state that voted for the
Republican candidate was greater than the percentage that voted for the Democrat candi-
date in the 2004 election, that state is designated as Republican starting in November 2004
until October 2008. The state’s outcome for the 2008 presidential election determines its
political designation for the next four years.

The first two rows of column 2 show that the increase in background check rates asso-
ciated with the George Floyd protests is not statistically different between Democrat-leaning
(50.7 percent) and Republican-leaning states (52.1 percent). A similar pattern arises during
the COVID-19 pandemic, with the increase in firearm background check rates in Democrat-
leaning states (51.4 percent) being statistically indistinguishable from Republican-leaning
states (59.8 percent). There is also not a significant difference in the increase in firearm back-
ground checks betweenDemocrat- and Republican-leaning states following the 9-11 terror-
ist attacks, an event we presume threatened safety, but did not directly increase gun policy
uncertainty. During elections or following mass shootings, firearm background checks in-
creased significantly more in Republican-leaning states than in Democrat-leaning states.

Onemay be concerned that the estimated differences betweenDemocrat- and Republican-
leaning states are driven by differing trends over time. In column 3, we add state by year
fixed effects to allow for state-specific time trends that can differ each year. None of the co-
efficients related to COVID-19 or the protests are meaningfully altered.

Also in column 3, we explore whether the response to mass shootings is changing over
time. We find that the differential response between Republican- and Democrat-leaning
states following mass shootings is present over the entire time period, although its precise
nature is changing. There is evidence that concerns surrounding gun rights in the wake of
mass shootings appear to be growing over time, especially in Republican-leaning states.15

The change in the reaction to shooting events that we observe in column 3 is consistent with
theGoogle Trends data in Figure 1 showing that the first spike in searches for gun policy did
not happen until the election of Barack Obama.
14 The interpretation of each of the coefficients of interest is derived from eb 2 1.

15 The difference is potentially related to changes in the national conversation about guns and gun rights.

According to data from the Senate Office of Public Records, the National Rifle Association has spent sub-

stantially more on lobbying since 2008. The average annual spending was equal to $1.7 million between

1998 and 2008. Between 2009 and 2019, the annual average spending was $3.4 million (Center for Respon-

sive Politics 2020).
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TABLE 1. Effect of safety and policy uncertainty events on background checks
for gun purchases: Blue vs. red states

Dependent variable: Monthly change
in ln(background checks/population)

(1) (2) (3) (4) (5)

George Floyd protests:
June 2020 0.4150a 0.4090a 0.4030a 0.4150a 0.4180a

(0.0390) (0.0614) (0.0721) (0.0604) (0.0579)

# Republican 0.0092 0.0245 0.0036 20.0019

(0.0679) (0.0837) (0.0793) (0.0794)

COVID-19: March 2020 0.4450a 0.4150a 0.4070a 0.4150a 0.4310a

(0.0484) (0.0643) (0.0732) (0.0656) (0.0659)

# Republican 0.0535 0.0688 0.0660 0.0334

(0.0711) (0.0866) (0.0787) (0.0784)

9-11: September 2001 0.1950a 0.2190a 0.2240a 0.2290a 0.1960a

(0.0240) (0.0545) (0.0581) (0.0520) (0.0525)

# Republican 20.0490 20.0545 20.0721 0.0020

(0.0745) (0.0807) (0.0760) (0.0769)

Election year November 0.0591a 0.0303b 0.0376a 0.0236 0.0336b

(0.0069) (0.0141) (0.0140) (0.0169) (0.0134)

# Republican 0.0635b 0.0678b 0.0974a 0.0684b

(0.0239) (0.0270) (0.0290) (0.0262)

Month of shooting event 0.0692a 0.0501a

(0.0079) (0.0101)

# Republican 0.0419a

(0.0118)

Month of shooting # Trump
presidency 0.0129 0.0226b 0.0166c

(0.0089) (0.0089) (0.0089)

# Republican 0.0890a 0.0890a 0.0918a

(0.0135) (0.0138) (0.0135)

Month of shooting # Obama
presidency 0.0752a 0.0702a 0.0535a

(0.0142) (0.0155) (0.0138)

# Republican 0.0478b 0.0461b 0.0793a

(0.0180) (0.0180) (0.0159)

Month of shooting before 11-2008 0.0273 0.0284 0.0213

(0.0205) (0.0213) (0.0208)
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Columns 4 and 5 of Table 1 report estimates from the same specification as column 3,
but each uses a different definition of political leanings. In column 4, a state is defined as
Republican if its vote for the Republican presidential candidate was greater than the Dem-
ocrat presidential candidate in at least three of the five elections between 2000 and 2016.16 In
column 5, a state is designated as Republican-leaning if the fraction of the state voting for
Republican House candidates was greater than the fraction voting for the Democrat House
candidates in the most recent House of Representatives election. Using either of these alter-
native political definitions does not meaningfully alter the results.

A robust finding throughout Table 1 is that the George Floyd protests and the COVID-
19 pandemic led to an increase in background check rates that was significantly larger than
the 9-11 attacks, elections, and mass shootings. Unlike elections and mass shootings, the
increase in background checks following events that do not involve gun policy was statis-
tically similar between Republican-leaning and Democrat-leaning states. To confirm the
nonpartisan effect, we use a finer stratification of political leanings in Table 2. In the first
TABLE 1. Continued

Dependent variable: Monthly change
in ln(background checks/population)

(1) (2) (3) (4) (5)

# Republican 20.0615b 20.0592b 20.0449

(0.0271) (0.0270) (0.0280)

Republican 20.0043c 20.0209 20.0418a

(0.0021) (0.0251) (0.0119)

State by year fixed effects No No Yes Yes Yes

Republican definition:
Majority vote in

N/A Last presidential election 3 of 5 last
presidential
elections

Last House
election
16 A state’s political designation d

collinear with the state fixed effect an
oes not cha

d cannot b
nge over the s

e estimated.
ample period,
 so the Republica
Note: Sample size in all regressions is 12,691 state-month observations. Every column includes
year, state, and month fixed effects. In columns 2 and 3, Republican is a binary variable equal to 1
if the state was won by the Republican candidate in the most recent presidential election. In
column 4, Republican is equal to 1 if the fraction of a state that voted Republican was greater than
the fraction voting Democrat in at least 3 of the last 5 presidential elections. The definition in
column 5 is analogous to column 3 but for the most recent House election. Presidency fixed
effects are included in the last three columns, which are three binary variables for the years in
which Bush, Obama, and Trump were each in office. All regressions are weighted by monthly state
population, and robust standard errors are reported in parentheses and clustered by state. ap < 0.01,
bp < 0.05, cp < 0.10.
n variable is
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TABLE 2. Effect of safety and policy uncertainty events on background
checks for gun purchases: Across the political spectrum

Dependent variable: Monthly change
in ln(background checks/population)

(1) (2) (3)

George Floyd protests: June 2020 0.4150a 0.4110a 0.4110a

(0.0691) (0.0691) (0.0691)

# Moderate states 0.0575 20.0067 0.0399

(0.0743) (0.0887) (0.0969)

# Most Republican states 20.0925 0.0651 20.0285

(0.0700) (0.1090) (0.0969)

COVID-19: March 2020 0.4150a 0.410a 0.4100a

(0.0703) (0.0702) (0.0702)

# Moderate states 0.0561 0.0284 0.0632

(0.0791) (0.1010) (0.0979)

# Most Republican states 0.0323 0.1210 0.0730

(0.0985) (0.0991) (0.1180)

9-11: September 2001 0.1820a 0.1800a 0.1800a

(0.0650) (0.0640) (0.0640)

# Moderate states 0.0784 0.0422 0.0426

(0.0843) (0.0977) (0.0956)

# Most Republican states 20.0724 20.0031 20.0445

(0.0842) (0.0914) (0.0923)

Election year November 0.0035 0.0047 0.0047

(0.0243) (0.0239) (0.0239)

# Moderate states 0.0879a 0.1170a 0.1110a

(0.0308) (0.0372) (0.0329)

# Most Republican states 0.1100a 0.0854b 0.0828b

(0.0360) (0.0321) (0.0398)

Month of shooting event # Trump presidency 0.0169c 0.0177b 0.0177b

(0.0085) (0.0086) (0.0086)

# Moderate states 0.0670a 0.0865a 0.0887a

(0.0131) (0.0165) (0.0140)

# Most Republican states 0.0904a 0.0938a 0.1010a

(0.0153) (0.0114) (0.0102)

Month of shooting event # Obama presidency 0.0632a 0.0630a 0.0630a

(0.0150) (0.0149) (0.0149)
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column, we create this new stratification by calculating the average share of each state that
voted Republican in every presidential election from 2000 to 2016 and classify the states
into terciles based on that ranking.17

The coefficients related to the George Floyd protests, COVID-19 pandemic, and 9-11
attacks in the first column of Table 2 have the same implications as those found in Table 1.
The background check rate increases substantially in the states that most often vote for
the Democrat presidential nominee. The change in background check rates in the most
Democrat-leaning states are not significantly different from states in the middle of the po-
litical spectrumor themost Republican-leaning states. Similar to the initial results in Table 1,
the increases in background check rates during the George Floyd protests and COVID-19
outbreak are approximately twice as large as the increase following the 9–11 attacks.

The next two columns of Table 2 estimate the same specification as column 1 using
different political definitions. In the second column, the terciles are calculated by ranking
TABLE 2. Continued

Dependent variable: Monthly change
in ln(background checks/population)

(1) (2) (3)

# Moderate states 0.0463a 0.0399b 0.0463b

(0.0144) (0.0184) (0.0188)

# Most Republican states 0.0502b 0.0741a 0.0728a

(0.0202) (0.0184) (0.0206)

Month of shooting event before November 2008 0.0470c 0.0468c 0.0468c

(0.0246) (0.0244) (0.0244)

# Moderate states 20.0675a 20.0898a 20.0818a

(0.0247) (0.0276) (0.0274)

# Most Republican states 20.0660b 20.0760b 20.0855b

(0.0292) (0.0317) (0.0367)

Defining political spectrum Avg. pres. vote Avg. House vote Pres. 2000–16
17 Similar conclusions are reached when splitting s
tates into quartile
s.
Note: Sample size in all regressions is 12,691 state-month observations. Every column includes
year by state and month fixed effects. In columns 1 and 2, Moderate and Most Republican
variables represent the terciles of the nationwide distribution of the average share of a state’s vote
for the Republican candidate(s) in either presidential (2000–16) or House (1998–2018) elections
over the time period. In the third column, a state is Moderate if it did not vote majority for one
party in every presidential election between 2000 and 2016. Presidency fixed effects are included
in both columns: three binary variables for the years in which Bush, Obama, and Trump were
each in office. All regressions are weighted by monthly state population, and robust standard
errors are reported in parentheses and clustered by state. ap < 0.01, bp < 0.05, cp < 0.10.
147



AM E R I C A N J O U R N A L O F H E A L T H E C O N OM I C S
TABLE 3. Effect of safety and policy uncertainty events on background checks
for gun purchases: Connecting to Google Trends searches

Dependent variable: Monthly change
in ln(background checks/population)

Democrat Coeff. # Democrat Coeff. #
coeff. Republican coeff. Republican

(1) (2)

Associated with Google searches for “guns for home” only

George Floyd protests: June 2020 0.4000a 0.0245 0.4150a 20.0019

(0.0722) (0.0837) (0.0579) (0.0795)

COVID-19: March 2020 0.4070a 0.0688 0.4310a 0.0334

(0.0732) (0.0866) (0.0660) (0.0784)

Associated with Google searches for “gun policy” only

Election year November 0.0233 0.0773a 0.0204 0.0740a

(0.0154) (0.0271) (0.0149) (0.0262)

El Paso: August 2019 20.0034 0.1230a 0.0180 0.1070b

(0.0177) (0.0345) (0.0187) (0.0412)

Parkland: February 2018 20.0001 0.1940a 20.0004 0.1930a

(0.0493) (0.0603) (0.0492) (0.0604)

AssociatedwithGoogle searches for “gun policy” and “guns for home”

Las Vegas: October 2017 20.0726a 0.0383 20.0630a 0.0190

(0.0153) (0.0384) (0.0159) (0.0372)

San Bernardino: December 2015 0.2350a 0.1220a 0.2110a 0.1190a

(0.0276) (0.0284) (0.0287) (0.0269)

Sandy Hook: December 2012 0.1320a 0.1460a 0.1020a 0.1610a

(0.0260) (0.0322) (0.0237) (0.0280)

Not associated with spikes in Google searches

Other shooting event 0.0320a 0.0235b 0.0239a 0.0404a

(0.0070) (0.0098) (0.0072) (0.0091)

Google Search data are not available

9-11: September 2001 0.2210a 20.0545 0.1930a 0.0020

(0.0578) (0.0807) (0.0521) (0.0769)
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states based on the average fraction of votes for Republican House candidates in every
House of Representatives election between 1998 and 2018. In the third column, we define
a state as “Most Republican” if it was won by the Republican presidential nominee in every
election between 2000 and 2016. If a state was won by each party at least once in a pres-
idential election between 2000 and 2016, it is defined as a “Moderate State.” The omitted
category is then the “Most Democrat States” and was won by the Democrat presidential
nominee in every presidential election since 2000.

Estimates using any political leaning definition yield similar conclusions as the previ-
ous set of results in Table 1. During elections and followingmass shootings after 2008, fire-
arm background check rates in the moderate and most Republican-leaning states increase
significantly more than the most Democrat-leaning states. Consistent with Table 1, the in-
creases in background check rates during the George Floyd protests (38.1 to 60.4 percent)
and the COVID-19 outbreak (51.4 to 60.2 percent) are significantly larger in magnitude
than the increase during elections (0.4 percent to 12.0 percent) or mass shootings (up to
12.0 percent).

According to Table 2, when there is a potential gun-buying event associated with gun
policy uncertainty, such as elections or mass shootings, the reaction of states depends on
their political leaning. When there is an increased threat to health or safety that does not
involve gun policy uncertainty, the increase in firearm background check rates is similar
across all states. The finding highlights the nonpartisan role that health and safety play
in the decision to purchase a firearm.

We examine whether the Google Trends data from Figure 1 aligns with political leanings
within our analysis in Table 3. Since 2007, the only times that searches for “gun for home”
spiked but “gun policy” did not was during the George Floyd protests and the COVID-19
TABLE 3. Continued

Dependent variable: Monthly change
in ln(background checks/population)

Democrat Coeff. # Democrat Coeff. #
coeff. Republican coeff. Republican

(1) (2)

Election type to define Republican Presidential House
Note: Sample size in all regressions is 12,691 state-month observations. Column 1 reports two sets
of coefficients from the same regression, where the first column reports the coefficient associated
with Democrat-leaning states and second column is the Republican interaction term. In column 1,
Republican is a binary variable equal to 1 if the state was won by the Republican candidate in the
most recent presidential election. Column 2 estimates the same regression specification as column 1

with an alternative definition of Republican based on House elections. Both regressions include state
by year and month fixed effects and are weighted by monthly state population. Robust standard
errors are reported in parentheses and clustered by state. See Figure 1 for further information
about Google Trends searches. ap < 0.01, bp < 0.05, cp < 0.10.
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outbreak. After the Parkland and El Paso shooting events and elections, searches for “gun
policy” increased, but “gun for home” did not. Both search terms spiked following the shoot-
ings at SandyHook and in SanBernardino. In thewake of the LasVegas shooting, therewas a
relatively small increase in searches for both “gun for home” and “gun policy.”The differences
in the intensity of search terms associated with the events guide how we expect Republican-
and Democrat-leaning states to respond.

In Table 3, we report estimates from one regression in the first two columns. The co-
efficient in the first column is the estimate associated with Democrat-leaning states, and
the second column reports the Republican interaction term. In the first two columns, we
define states as Republican- or Democrat-leaning based on whether the Republican share
of the presidential vote was greater than the Democrat share in the most recent presidential
election.

Consistent with the predictions from the Google Trends data, we continue to find that the
increase in background check rates during the George Floyd protests and COVID-19 pan-
demic is large and does not differ significantly between Democrat-leaning and Republican-
leaning states. Predictions about election months and the El Paso and Parkland shoot-
ing events are confirmed in the second panel of Table 3. Following these events, firearm
background check rates increased significantly in Republican-leaning states, but not in
Democrat-leaning states. The magnitude of the increase in background checks in Republican-
leaning states following the Parkland shooting is 21.3 percent.While this is a large effect rel-
ative to previous results, it remains significantly less than the 53.0 percent increase during
the George Floyd protests and the 60.6 percent increase at the beginning of the COVID-19
outbreak in Republican-leaning states.

In the third panel of Table 3, we show the results from the shooting events in Las Vegas,
San Bernardino, and SandyHook, which were associated with increases in searches for both
“gun for home” and “gun policy.” The results support the predictions, as there is a signif-
icant increase in firearm background checks in all states following the San Bernardino and
SandyHook shootings, with a significantly larger increase inRepublican-leaning states. Goo-
gle searches did not spike after the LasVegas shooting. Background check rates inDemocrat-
leaning states decreased in October, 2017 and did not significantly change in Republican-
leaning states.

We also estimate the effects of mass shootings that are not associated with spikes in
Google searches. The results show that the increase in firearm background checks in both
Republican- and Democrat-leaning states are significant but small in magnitude, relative to
the other shooting events. In the last panel of Table 3, we show the effect of the 9–11 attacks,
which took place before Google search data became available. Consistent with earlier re-
sults, there is an increase in background checks in all states following the attacks, and there
is not a significant difference in the increase between Democrat- and Republican-leaning
states. In the third and fourth columns of Table 3, we estimate the same specification,
but the definition of a Republican-leaning state is based on voting in the most recent House
election. The conclusions regarding COVID-19 and the George Floyd protests are un-
changed using this definition.

Our analysis up to this point has separated states based only on their political leaning and
assumes that the political leaning of a state is related to preferences towards firearms. This
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assumption is supported by Pew Research survey results showing that Republican-leaning
individuals are twice as likely to own a firearm as Democrat-leaning individuals (Parker
et al. 2017). An alternative stratification of states can be done by separating them based on
the strength of their existing gun laws according to the Giffords Law Center (2020). In
Online Appendix Table A.5, we rerun our analysis from Table 1, but define states as weak
or strong gun law states.18 The results are nearly identical to our original results.

In Online Appendix Table A.6, we address concerns that the spikes in firearm back-
ground checks we observe are capturing a general trend in the demand for firearms. The
initial results include state by year linear time trends that assuage some of the concerns
about trends. We add lagged changes in background check rates to the regression reported
in column 3 of Table 1 and report the results in Online Appendix Table A.6. Adding lagged
background check rates reduces the magnitude of the coefficients, but the implications of
the original results are the same.

Our analysis examines how a surge in gun-buying driven solely by health and safety
threats differs from surges that involve gun policy uncertainty. The relatively large increase
in firearm sales in all states during the George Floyd protests, the COVID-19 outbreak, the
9-11 terrorist attacks, and following mass shootings associated with Google searches for
“gun for home” suggests that owning a firearm for protection is important to a significant
portion of the population.

IV. Discussion

Firearm background checks increased significantly at the onset of the COVID-19 pandemic
and during the social unrest surrounding the George Floyd protests. The events led to
heightened concerns about health and safety, but unlike previous spikes in firearm pur-
chases, there is no evidence that uncertainty about gun policy has changed in 2020.We find
that the magnitude of the recent spikes in background checks does not depend on the po-
litical leaning of a state. There are many scenarios that could lead to the nonpartisan in-
crease in firearm background checks when a gun-buying event does not involve gun policy
uncertainty, but data limitations do not allow us to identify the exactmechanismdriving the
results above. In this section, we discuss the overall increase in firearm background checks
in 2020, along with a subset of scenarios that are consistent with the results above and ad-
dress the broader implications of the record-setting surge in firearm background checks
during the COVID-19 pandemic.

The empirical strategy in the previous section uses the change in the natural log of fire-
arm background check rates as the dependent variable. This allows us to capture sudden
changes in thefirearm background check rates, after controlling for overall trends, historical
18 The 25 states with the strongest gun laws according to Giffords Law Center (2020) are defined as strong

gun law states, and the remaining are weak gun law states. This classification is very similar to our definition

based on the voting in three of the five presidential elections between 2000 and 2016. Seven states are classi-

fied differently between the two definitions: Maine, New Hampshire, and Virginia are weak gun law states

but Democrat-leaning states; Florida, Nebraska, North Carolina, and Ohio are strong gun law states but

Republican-leaning states.
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TABLE 4. Leading and lagging trends of events

Dependent variable: Monthly change
in ln(background checks/population)

Democrat Coeff. # Democrat Coeff. #
coeff. Republican coeff. Republican

(1) (2)

January 2020 0.2580a 20.2040a 0.2800a 20.2480a

(0.0350) (0.0359) (0.0363) (0.0389)

February 2020 20.0990a 0.0019 20.0625a 20.0192

(0.0130) (0.0203) (0.0168) (0.0197)

March 2020: COVID-19 0.3540a 20.0076 0.4050a 20.0645

(0.0595) (0.0712) (0.0580) (0.0650)

April 2020 20.2450a 20.0220 20.2300a 0.0010

(0.0885) (0.0941) (0.0734) (0.0780)

May 2020 0.0803 20.0428 0.1260b 20.0975

(0.0559) (0.0597) (0.0604) (0.0588)

June 2020: Protests 0.3490a 20.0519 0.3910a 20.0997

(0.0576) (0.0678) (0.0517) (0.0734)

July 2020 20.0879a 20.0738a 20.0663a 20.0793a

(0.0195) (0.0239) (0.0205) (0.0266)

August 2020 20.2180a 20.1170a 20.1940a 20.1440a

(0.0239) (0.0236) (0.0232) (0.0277)

9-11: One-month lead (August 2001) 0.0833a 0.1270b 0.0894a 0.1160b

(0.0254) (0.0474) (0.0262) (0.0483)

9-11: September 2001 0.2390a 20.0433 0.2130a 0.0109

(0.0625) (0.0861) (0.0566) (0.0820)

9-11: One-month lag (October 2001) 0.1270a 20.0040 0.1340a 20.0177

(0.0412) (0.0580) (0.0409) (0.0578)

Election year November: One-month lead 0.0101 0.0452c 0.0107 0.0388c

(0.0090) (0.0244) (0.0083) (0.0195)

Election year November 0.0142 0.0952a 0.0160 0.0797a

(0.0178) (0.0277) (0.0164) (0.0266)

Election year November: One-month lag 20.0865b 0.1310a 20.0817b 0.1080b

(0.0361) (0.0432) (0.0382) (0.0446)

Month of shooting event: One-month lead 0.0302a 20.0686a 0.0226a 20.0484a

(0.0064) (0.0095) (0.0071) (0.0107)

Month of shooting event 0.0558a 0.0349b 0.0422a 0.0587a

(0.0112) (0.0134) (0.0093) (0.0105)
152



Pandemics, Protests, and Firearms // LANG, LANG
monthly variations in background checks, and annual shocks that are common among all
states. In the tables above, we show a spike in firearm background check rates inMarch and
June 2020, but the empirical specification does not report the total increase in firearm back-
ground checks since the start of the pandemic. To examine the overall surge in firearm
background checks in 2020, Table 4 reports the change in the natural log of the firearm
background check rate for every month in 2020. One month leads and lags for 9–11, elec-
tion months, and mass shooting events are also reported in Table 4. Similar to above, the
table reports coefficient estimates for Democrat-leaning states each month in the first col-
umn of each regression and the difference between Democrat- and Republican-leaning
states in the second column. The regression reported in the first two columns defines a state
as Democrat- or Republican-leaning using the most recent Presidential election results.
The regression in the last two columns uses the most recent House election results to define
a state’s political leaning.

The first rows of Table 4 show that in Democrat-leaning states the change in firearm
background check rates was significantly higher in January, but was followed by a signif-
icant decrease in February. The change in background check rates in Republican-leaning
states in the first two months of 2020 was smaller in magnitude than in Democrat-leaning
states, but still statistically different from zero. The large, nonpartisan surge in background
check rates at the outbreak of COVID-19 is seen in the third row of Table 4. In Democrat-
leaning states, the change in the firearm background check rate between February and
March 2020 was 42.3 percent, after controlling for state and month fixed effects and state
by year linear trends. The difference between Democrat- and Republican-leaning states are
small, 0.9 percent, and insignificantly different from zero in March. In April, the monthly
change in firearm background checks was negative, significant, and remained nonpartisan,
TABLE 4. Continued

Dependent variable: Monthly change
in ln(background checks/population)

Democrat Coeff. # Democrat Coeff. #
coeff. Republican coeff. Republican

(1) (2)

Month of shooting event: One-month lag 0.0437a 20.0211 0.0407a 20.0083

(0.0102) (0.0142) (0.0115) (0.0147)

Election type to define Republican Presidential House
Note: Sample size in all regressions is 12,691 state-month observations. Column 1 reports two sets
of coefficients from the same regression, where the first column is the coefficient for Democrat-
leaning states and second column is the Republican interaction term. In column 1, Republican is a
binary variable equal to 1 if the state was won by the Republican candidate in the most recent
presidential election. Column 2 estimates the same regression specification as column 1 with an al-
ternative definition of Republican based on House elections. Both regressions include state by year
and month fixed effects and are weighted by monthly state population. Robust standard errors are
reported in parentheses and clustered by state. ap < 0.01, bp < 0.05, cp < 0.10.
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followed by an insignificant change in May. A second nonpartisan spike in firearm back-
ground checks in 2020 is observed in June, and the magnitude of the increase is similar to
the spike in March. There is a decrease in firearm background checks in July and August,
and the decrease in Republican-leaning states is significantly larger than in Democrat-
leaning states.

To better understand the overall effect of the surge in background checks in 2020, Fig-
ure 3 shows the nominal deviation in expected monthly background checks (in thousands)
between 2012 and 2020, grouped by political leaning.19 The expected background checks
are predicted using regression results where the total number of background checks in a
month is regressed on total population, year fixed effects, month fixed effects, and a qua-
dratic trend for each political group between 1999 and 2019. The nonpartisan surge in
background checks at the onset of the COVID-19 outbreak in March 2020 is seen on the
right side of the figure. Over 600,000 more background checks were completed in both
Democrat- and Republican-leaning states in March, relative to expectations (a total of
1.31 million). The March surge is followed in April by a reduction in background checks
relative to expectations, but there were still approximately 713,000more background checks
completed in April, relative to historical expectations.

The change in the background check rate in May is insignificantly different from zero
for both Democrat- and Republican-leaning states, according to Table 4. This is observed
in Figure 3. The nominal deviation from the expectation inApril andMay is similar inmag-
nitude, but remains noticeably elevated. The second 2020 surge in firearmbackground checks
is seen in June and consistent with the empirical results is nonpartisan. In June, 1.7 million
more firearm background checks were completed relative to expectations. In July andAugust,
there was a reduction in firearm background checks, but both Democrat- and Republican-
leaning states remained above expectations.

In the six months between March and August 2020, our expectations using data from
1999 to 2019 was that there would be 11.5 million background checks. There have been a
total of 18.7 million background checks in those six months, suggesting that there were
7.2 millionmore checks completed betweenMarch and August than expected. The 7.2 mil-
lion additional firearm background checks are 25 percent of the total number of back-
ground checks in all of 2019. If we assume that the total number of background checks
in September throughDecember of 2020 will be the same as in 2019, then 2020 would finish
with a record-setting 36 million firearm background checks, approximately 7.6 million
more than in 2019.

We cannot determine the exact number of firearm background checks that would have
taken place in the absence of the COVID-19 pandemic and social unrest surrounding the
George Floyd protests. Previous research documents a significant increase in firearm back-
ground checks during the 2008 election (Depetris-Chauvin 2015), so it is possible that the
run-up to the 2020 election year is causing an increase in firearm background checks rela-
tive to expectations. Assuming we could remove firearm background checks that were
19 Depending on the year, approximately 53 percent of the total population in the United States live in a

state we define as Democrat-leaning and 47 percent live in a Republican-leaning state, where the definition is

based on three of the five presidential elections between 2000 and 2016.
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motivated by the election in our analysis, the magnitude of the increase in background
checks that we document in March and June 2020 may be smaller in magnitude, but the
spikes would still coincide with the onset of the pandemic (March 2020) and the activation
of the National Guard (June 2020). Figure 3 shows previous spikes in firearm background
checks following the Sandy Hook and San Bernardino shootings, and to a lesser extend the
Parkland shooting. In the cases of Sandy Hook and San Bernardino, the spike in firearm
background checkswas partisan, with Republican-leaning states deviating from expectation
significantly more than Democrat-leaning states. Following the Parkland shooting, the de-
viation from expectation was similar in both Democrat- and Republican-leaning states, but
the magnitude of the deviation was noticeably less than with previous shootings.

From the results in Table 4, it is difficult to rule out endogeneity for elections. There is
an increase in background check rates in Republican-leaning states in the month before
(at the 1 percent level of significance) and after (at the 5 percent level of significance)
FIGURE 3. Deviation from expected background checks by political leaning,
2012–20. Expected background checks were calculated by first summing the
number of actual background checks and population into political group by
month. In this graph, political group is determined by which party a state voted
majority in three of the last five presidential elections (2000–16). Next, we
regress the number of background checks in a month on total population, year
fixed effects, month fixed effects, and a quadratic trend that is unique for each
political group between 1999 and 2019. Using those coefficients, we predict the
expected number of background checks over the entire time period. The graph
illustrates the difference between the actual background checks and the
predicted background checks. A color version of this figure is available online.
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an election. In Democrat-leaning states, there is a significant decrease in firearm background
checks in the month after an election, but no change before or during an election. This find-
ing is consistent with Republican-leaning states responding more strongly to elections be-
cause of the increase in gun policy uncertainty and the anticipatory nature of elections. No
consistent pattern emerges in the months surrounding a shooting event. Background check
rates inDemocrat-leaning states are significantly increasing in themonth before, themonth
of, and the month after a shooting event. In Republican-leaning states, background check
rates increase significantly in themonth of and themonth after a shooting, but in themonth
prior to the shooting event the change in the background check rate is negative. Interest-
ingly, there was also an increase in the background check rate in August 2001, a month be-
fore the 9-11 terrorist attacks. The increase was larger for Republican-leaning states than for
Democrat-leaning states, but there does not appear to be any specific nationwide event that
would have led to increased gun sales during August 2001.

The recent nonpartisan spikes in firearm background checks are consistent with a sce-
nario in which the representative individuals in Democrat- and Republican-leaning states
place a similar value on owning a firearm for home protection, but differ on their feelings
about gun policy. These characteristics align with past firearm surveys that find that pro-
tection is the most popular reason for owning a gun (Azrael et al. 2017; Cook and Ludwig
1996) and with the Pew Research report showing that nearly 70 percent of Republicans be-
lieve gun laws are about right or should be less strict, whereas only 15 percent of Democrats
feel the same (Gramlich and Schaeffer 2019). Unprecedented health and safety threats that
do not increase gun policy uncertainty, such as the COVID-19 pandemic and George Floyd
protests, would then be expected to lead to a similar sized increase in firearmpurchases in all
states. Gun-buying events that are at least partially caused by an increase in gun policy un-
certainty would lead to a larger increase in background check rates in Republican-leaning
states. For this scenario to be driving the results above, it requires specific, but reasonable,
assumptions about how the feelings towards firearms differ by political affiliation. It also
assumes that previous non–firearm owners would be willing to purchase a firearm if the per-
ceived benefit of ownership became high enough. Information about attitudes of non–firearm
owners towards firearms is sparse, but a 2017 Pew Research survey finds that over 50 percent
of non–gun owners could see themselves owning a gun in the future (Parker et al. 2017).

The available data cannot connect individual background checks to political affiliation,
but we are able to useGoogle Trends search data to explore the likelihood of the recent surge
in background checks coming from new gun owners. Figure 4 shows that searches for the
term “can I buy a gun” peaks in March and June 2020, with smaller spikes associated with
mass shootings in July 2012, December 2012, December 2015, and February 2018.20 As-
suming that existing gun owners believe they can purchase additional firearms, the recent
surge in background checks appears to be at least somewhat driven by first-time gun buyers.
Studdert et al. (2017) find that first-time gun acquisitions accounted for 40 percent of all
20 Online Appendix Figure A.2 overlays the search term “gun for home” with “can I buy a gun,’’ and the

two search terms mimic one another closely. The correlation between the index values of the two search

terms is 0.91.
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handgun purchases in California following the Sandy Hook shooting. They also report that
32 percent of handgun purchases after the San Bernardino shooting were by first-time gun
owners. This is consistent with evidence from gun retailers who report that 40 percent of
sales in 2020 were from first-time gun buyers (Curcuruto 2020). It is not possible to identify
the political leaning of new gun owners, but there is evidence that a significant fraction of
thefirearm background checks recently completedwere by individualswhodid not respond
to previous gun-buying events.

It is also possible that the results in the previous section are driven by differences in the
behavior of gun advocates that live in Republican-leaning versus Democrat-leaning states.
In this scenario, existing gun advocates in all states respond similarly to a threat to health or
safety, but differ in their response to an increase in gun policy uncertainty.Our results above
would then suggest that gun advocates in Republican-leaning states respond strongly to gun
policy uncertainty, but gun advocates in Democrat-leaning states do not. This is possible
since gun policies in Republican-leaning states tend to be relatively loose and an increase
in gun policy uncertainty would bemore likely to lead to a tightening of gun laws. Concerns
about difficulties purchasing firearms in the future would then lead to an increase in current
purchases. In Democrat-leaning states, gun advocates may be less concerned about tighten-
ing policies when uncertainty increases because laws are already so strict.

Assuming that existing gun advocates are driving the results above requires an addi-
tional assumption if recent surveys are correct and 40 percent of the firearm background
FIGURE 4. Two-month average of Google searches for “can I buy a gun” between
January 2007 and June 2020. An index of 100 indicates the highest search
frequency over the time period. A color version of this figure is available online.
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checks completed since the pandemic are from first-time gun buyers (Curcuruto 2020). In
the event that only existing gun advocates are responsible for the record-setting firearm
background checks in 2020 and there are many new gun owners, a nontrivial amount of
gun advocates had to not have owned a firearm in the past. This scenario also assumes that
individuals that were previously in favor of tightening gun laws did not alter their demand
for a firearm in light of the recent threats to health and safety.

There are likely many other scenarios that we do not address that can explain our re-
sults, but without more detailed data, the scenarios would be speculative. Regardless of the
mechanism, the recent spikes in background checks during the COVID-19 pandemic and
George Floyd protests were large inmagnitude and did not differ across political lines.We also
provide evidence that many of the firearm purchases recently made were by first-time gun
buyers. The combination of an increase in gun availability during a time of unprecedented
uncertainty has attracted the attention of public health officials (American Medical Asso-
ciation 2020).

A first-order concern for public health officials is that an increase in the availability of
firearms is directly related to firearm suicide (Lang 2013; Edwards et al. 2018; Balestra 2018;
Vitt et al. 2018; Studdert et al. 2020). The COVID-19 pandemic has already been shown to
worsenmental health (Guntuku et al. 2020; Pfefferbaum andNorth 2020), and the increase
in firearm availability has the potential to significantly increase the suicide rate. Edwards
et al. (2018) find that wait periods, required time between the purchase and delivery of a
handgun, can reduce suicide rates. Although the background check system was created
to reduce the time it takes to get clearance to purchase a firearm, temporarily reinstituting
a waiting period may save lives during the COVID-19 pandemic.

A related concern for public health officials is that the spike in firearm background
checks following the Sandy Hook shooting has been linked to an increase in accidental fire-
arm deaths (Levine and McKnight 2017). The increase in background check rates during
the COVID-19 pandemic and George Floyd protests are over 150 percent greater than the
increase during SandyHook. Potentially exacerbating this concern is that many of the recent
firearm purchases are by first-time gun owners (Curcuruto 2020) whomay bemore prone to
firearm accidents. Requiring firearm safety training for new gun owners is a policy option.
There is evidence that firearm training is associated with safe storage of guns (Hemenway,
Solnick, and Azrael 1995), but little is known about the benefits of safety training itself.

Emphasizing safe storage laws may be an effective policy response that can reduce ac-
cidental firearm deaths. There is evidence that child access prevention laws, which require
safe storage of firearms in the presence of children, are associated with reductions in acci-
dental firearm deaths for youth (Hepburn et al. 2006; Gius 2019). However, it is not known
whether requiring safe storage for all firearms would reduce accidental deaths for adults.

V. Conclusion

The COVID-19 pandemic andGeorge Floyd protests allow us to examine an unprecedented
increase in firearm background checks caused by a threat to safety that is unrelated to gun
policy uncertainty. We find that the COVID-19 outbreak and George Floyd protests in-
creased firearm background check rates more than any previous gun-buying event and that
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the effect was just as large in Republican-leaning states as in Democrat-leaning states. Fol-
lowing the 9–11 terrorist attacks, another threat to personal safety that presumably did not
have a corresponding increase in gun policy uncertainty, firearm background check rates
also increased across all states.

Comparing the results from the COVID-19 pandemic and George Floyd protests to
elections and mass shootings provides a clearer picture of the demand for firearms in the
United States. Our results indicate that increases in threats to health and safety lead to a
significantly larger increase in firearm sales than do elections or mass shootings. This high-
lights the importance that gun owners place on owning a firearm for home protection and
safety. The connection between firearms and protection has been part of gun policy discus-
sions since the 1700s and continues to be a focal point today. Prior to this study, there was
evidence that gun owners valued guns for protection, but the large and widespread increase
in firearm purchases in 2020 suggests that citizens on both sides of a contentious debate
value owning a firearm for protection.

The record-setting number of firearm background checks in 2020 is a concern for public
health officials. To combat the potential negative consequences of an increase in gun avail-
ability, policymakers should consider temporarily expanding safe storage requirements and
reinstituting wait periods. Adding inconvenience to the firearm purchasing process is un-
likely to be popular, but the benefit of saving lives during a period when death rates are al-
ready higher than usual because of the COVID-19 pandemic is arguably worth the cost.
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