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Introduction

After the Parkland massacre in 2018, some large
retailers voluntarily restricted their own gun sales.
Dick’s Sporting Goods has removed all guns from over
100 stores and pledged to remove them from hun-
dreds more locations.! Walmart has been especially
pro-active in its efforts to responsibly market firearms
over the past three decades — instituting a number of
self-imposed restrictions, including a refusal to sell
handguns, military assault rifles, high capacity maga-
zines, and bump stocks, as well as videotaping firearm
sales, “allowing only select associates who have passed
a criminal background check to sell firearms,” and
refusing to sell to people younger than 21 years old.>

The question looms: can corporate policies reduce
the toll of gun violence?

It is too early to empirically assess post-Parkland
events, but there is a long history of corporate policy
changes in gun sales. Despite all of its restrictions on
firearms sales, Walmart is the largest gun retailer in
the country.A! In 1994, Walmart stopped selling hand-
guns at all of its locations in every state except for
Alaska. In 2006, Walmart stopped selling firearms
altogether in more than half of its stores. As shown
in Figure 1, the number of Walmart Federal Firearm
Licensees (FFLs) dropped from 2,900 to less than
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1,300 for several years before the company reversed
course in 2011 and began increasing the number of
stores selling rifles and shotguns.

This article estimates the impact of these policy
changes on firearm suicide and homicide. In the sec-
tions that follow, we split our analysis between the
1994 handgun policy change and the 2006 and later
rifle and shotgun policy changes.

One reason for skepticism about the possible
impact of voluntary corporate supply restrictions
is that the United States is awash with gun dealers.
There are more than 62,000 FFLs — more than the
number of grocery stores or pharmacies.A? But not
all FFLs are equal. Walmart is a particularly power-
ful marketing force. In any given month, more than
two-thirds of Americans will visit a Walmart store.A?
The elimination of a major marketer of firearms may
have increased the search and effort costs of acquir-
ing a weapon — forcing people to travel farther to
find the next FFL. Walmart may have even been the
only place some consumers knew they could purchase
weapons. At Walmart, consumers could purchase a
weapon from a trusted supplier at the same time as
they shop for other household goods, instead of mak-
ing a one-off trip to a specialized gun shop. The mar-
keting restrictions of big-box retailers might not only
directly reduce the supply of firearms but might also
reduce the salience and normality of gun-purchasing.
Walmart’s FFL marketing restrictions made guns
less a part of everyday life. Walmart’s decisions not to
sell firearms is unlikely to impact collectors or recre-
ational hunting enthusiasts or most of the estimated
two-thirds of gun owners that own multiple firearms.
A+ However, marketing restrictions by major retailers
might be effective at reducing gun suicide by poten-
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tial victims who are not as well-informed about, or as
comfortable patronizing, other firearms suppliers.
Another reason for skepticism about the possible
impact of marketing restrictions on suicide is that
many gun suicides are accomplished with firearms
that were purchased by someone other than the per-
son committing suicide and were purchased years in
advance. One study found a median period of more
than 10 years between purchase and use in suicide.? We
note, however, that around 14% of firearms suicides by
handgun owners occur within 30 days of the victim
acquiring a handgun.* In addition, since Walmart’s
policy change may, for the reasons discussed above,
reduce gun ownership on the margin, we expect that
any effect from Walmart’s market restrictions would
become more pronounced after a number of years.
We find that Walmart’s 1994 decision to stop selling
handguns reduced firearms suicides without increas-
ing non-firearms suicides. From 1994 to 2005, across
a number of difference-in-difference specifications
and after controlling for a variety of legal, social and
demographic variables as well as county and time fixed
effects, counties with Walmarts robustly experienced a
3.3 to 7.5% reduction in the suicide rate. This repre-
sents an estimate of at least 5,104 lives saved (425 per
year). During this period, we find no corresponding
increase in non-firearms suicides — suggesting that

Figure |

the people who, but for the 1994 policy, would have
killed themselves with a gun, were not substituting
to other lethal means. Using the same framework, we
find no effect of the policy change on homicide rates.
In contrast, Walmart’s 2006 and 2011 decisions to dis-
continue and subsequently resume the sale of rifles
and shotguns in many of its stores, taken as a whole,
was not associated with robustly measured changes in
homicide or suicide rates. In an intensity of treatment
analysis, we do find evidence that Walmart’s 2006
decision to reduce the number of its stores that sold
firearms caused a statistically significant reduction in
the suicide rate for counties in which Walmart did not
subsequently resume firearms sales.

Literature

In 2017, 47,173 people in the United States died by
suicide, over half by firearm as has been true over
the past two decades, and another 14,542 individuals
were victims of firearms homicide.** Restricting access
to firearms has been shown to reduce overall suicide,
not merely to shift people to a different method.A% One
recent study found that having fewer licensed gun
dealers in a county is associated with lower suicide
rates.’ Even if a person substitutes to another method
of attempting suicide, the most common alternatives
are far less lethal than guns.
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Most studies of the effect of policy on firearms sui-
cide have focused on the effects of gun control laws.
There is evidence that mandatory waiting periods and
some other forms of firearms laws can reduce suicide
rates.b By preventing access to firearms owned by fam-
ily members, safe storage laws can reduce suicides,
particularly among adolescents.A” Strengthening
background checks can also reduce suicides, again by
introducing barriers to easy access.”

State gun laws are an important control variable in
estimating the effect of Walmart’s policy changes, but
state gun laws are of separate interest for comparing
the effectiveness of private and public gun control.
Studies examining individual policies are numerous
and their findings are mixed.*8 Studies examining the
overall strictness or laxity of gun regulation generally
find that suicide rates are lower where gun laws are
more restrictive.

As for homicide, previous studies have found that
background checks, child access prevention laws,
prohibitions, waiting periods, and policies restrict-
ing right to carry can all reduce violent crime.*® These
policies may decrease homicides by preventing impul-
sive purchase and use of a firearm or by decreasing
firearm ownership at the margin and thus limiting the
availability of guns for use in crime (either by the gun
owner or by individuals that steal firearms for use in
crime). However, we note that many, if not a majority,
of firearms used in crime travel across state or county
lines, as is the case in Chicago.2© Due to these spillover
effects, measuring the impact of county-level firearms
supply shocks on crime may be significantly more dif-
ficult than measuring the effect on suicide.

Our study builds upon this literature, investigating
the ability of private corporations, rather than state
actors, to impact firearms suicide rates. Since suicidal
impulses are so often fleeting, even short delay peri-
ods before purchasing a firearm can save many lives.A!
Walmart’s policy change reduced the total number of
FFLs, increasing the average travel time to the nearest
FFL. Because the time between forming a suicide plan
and acting on one is often a matter of minutes, having
to drive an hour to the nearest gun store could be a
real deterrent. Similarly, delaying purchase of a fire-
arm by even this short period may prevent homicides
in which a person impulsively purchases a firearm.

Reducing the number of FFLs may also decrease
gun ownership by increasing the effort required
to purchase a firearm. Presence of a firearm in
the home significantly increases the probability of
suicide.”? Decreasing the number of firearm owners
would mitigate this risk, as people would be pushed
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away from this most lethal method of attempting
suicide. Decreased ownership of firearms may also
decrease homicides by the same mechanism or by
reducing the ease by which a criminal could steal a
firearm for use in homicide.

There are reasons to think the loss of just one gun
retailer could similarly reduce suicide and homicide,
particularly if that retailer has a significant market
share or is highly visible in the area. Walmart fits the
bill on both counts. Walmart stopped selling handguns
in 1994 and all guns in many locations in 2006, pro-
viding two opportunities to test the impact of a large,
well-known gun dealer leaving the market. We test the
impact of each policy change. Because roughly 75% of
suicides and 86% of crimes committed with firearms
involve handguns,*? we hypothesize a greater impact
from the 1994 handgun policy shift.

Identification Strategy

We aim to measure the causal impact that Walmart’s
voluntary corporate decisions about firearms sales
had on firearms suicide and homicide rates. Accord-
ingly, our main outcomes of interest are the county-
level firearms suicide rate and county-level firearms
homicide rate. By using all non-firearms suicides as
an alternative outcome variable, we attempt to deter-
mine whether individuals substituted from firearms to
other methods of suicide.

To determine the causal impact of each of Walmart’s
policy changes, we implement a Difference-in-Differ-
ences (DiD) framework comparing firearm suicide and
homicide rates in counties that had Walmarts to coun-
ties that did not before and after the policy change.

Counties that had a Walmart that sold handguns
in 1993 experienced a negative shock to the supply of
firearms when Walmart stopped selling handguns in
1994, while those counties without Walmarts did not
experience the shock. This supply shock could result in
decreased availability and ownership of handguns, as
well as increase the difficulty of acquiring a handgun
for use in suicide or homicide. Evidence suggests that
most guns used in suicides are owned by the individ-
ual who commits suicide or a person within their fam-
ily.> We therefore expect that the impact of a decrease
in local firearm supply will have primarily local effects
on suicide. Still, there may be some spillover effects to
nearby counties, which would attenuate our results.
As noted above, we expect significant spillover effects
with respect to homicide since firearms used in crime
typically travel across state or county lines.

To implement the DiD strategy, we estimate the fol-
lowing equation:
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Y, = B(Iwalmart . Ipost) +yl;toost+plwazmart ta,+ X + £

Where Y is the county firearm suicide or homicide
rate, ¢ represents the county, ¢ is the year of observa-
tion, and w indicates whether a county had a Walmart
in 1993. 1waimart and 1P are dummy variables for
counties with at least one Walmart in 1993 and post-
1993 observations, respectively, and o is a county fixed
effect. X, is a vector of the time-varying controls
described below. When estimating this equation, we
cluster standard errors at the county level.

Here, f is the post-1993 change in firearm suicide
or homicide rates for counties that had at least one
Walmart in 1993 relative to those that did not have
any Walmarts at the end of 1993, controlling for over-
all trends in suicide rates, time-invariant differences
in suicide rates between counties with and without
Walmarts, and the time varying controls contained in
X,ce- If gun suicides or homicides decreased in coun-
ties that had Walmarts at the end of 1993 relative to
those that did not, we should measure a 3 value of less
than zero.

The 1994 policy change was announced at the end
of 1993, so we define the pre-policy period as 1989-
1993.41* The post-policy period is set as 1994-2005
(just prior to Walmart’s next significant policy change).
Here, it is important to have as many years as possible
in the post-policy period because decreasing the sup-
ply of guns and limiting gun purchases now may pre-
vent suicides and homicides both now and in the future
— while some percentage of firearms are bought and
immediately used for suicide, the median time between
purchase and use in suicide is 11 years and the average
time between purchase and use in crime is 9 years.A1

The same logic described above in reference to the
1994 policy change also applies to counties in which
Walmart ceased the sale of all firearms in 2006. How-
ever, since Walmart no longer sold handguns outside
of Alaska, this should only affect the availability of
long guns. Since long guns are used in only around
25% of all suicides, 8% of all homicides and in 2006
there was only a decrease in Walmart FFLs of 59%, we
expect that this effect should be significantly smaller
(and more difficult to detect) than any effect measured
for the 1994 policy change.A16

For the 2006 policy change, the pre-policy period
is defined as 1996-2005. Since the policy was imple-
mented in the middle of 2006, we exclude this year
from the analysis as it is neither fully treated nor fully
untreated. Consequently, we define the post-policy
period as 2007-2016 (the last year for which mortality

data is available). While Walmart reduced the num-
ber of stores operating as FFLs in 2006, the company
began expanding the number of its store that sold
firearms in 2011. This reversal reduces the intensity of
treatment for some counties, so we include two inten-
sities of treatment analyses to complement our main
difference-in-differences results.

We note that while suicide and homicide rates have
varied significantly over the past three decades, as long
as our parallel trends assumption holds (see discus-
sion below), the difference-in-differences framework
should correctly measure the true treatment effect of
Walmart’s policy change.

To test for heterogeneous treatment effects, we
employ the same framework as above, with the addi-
tion of interaction terms, as described in the Appendix.

Our difference-in-differences framework described
above relies on the parallel trends assumption. That is,
trends in suicide rates in counties that had Walmarts
prior to the policy changes were parallel to those in
counties without Walmarts and, in the absence of
Walmart’s policy change, would have remained so.
If this is not the case, then the estimated coefficients
may simply be picking up on pre-existing trends and
not a break from the pre-policy dynamic. To test this
assumption, Online Appendix Figure 1 plots the treat-
ment effect for each year of the 1994 analysis. Prior to
the policy change, there should be no measured treat-
ment effect and, indeed, there are no significant coef-
ficients prior to the policy’s enactment. A joint test of
significance finds no evidence that the total pre-policy
effect differs from zero. However, we do find evidence
for some specifications that the pre-policy year treat-
ment effects are not jointly all equal. Additional tests
of the parallel trends assumption (including synthetic
controls analysis) are discussed in the Online Appendix.

Data
Data on county-level suicide and homicide rates come
from the Center for Disease Control (CDC) Com-
pressed Mortality Files. This dataset provides popula-
tion, firearms suicides, firearms homicides, non-fire-
arms suicides and non-firearm homicides data at the
county level from 1989-2016.417

As a proxy for whether a county was affected
by Walmart’s 1994 policy change, we use whether
Walmart had operated any stores in a given county by
1993.1° Some of these stores may have closed by the
end of the treatment period, and not all of these stores
necessarily sold handguns prior to 1994, but these
data provide the best available proxy for whether a
county contained a Walmart that sold handguns prior
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Table |

Estimates of Walmart’s Decision to Stop Selling Handguns on Suicide Rates, 1989-2005

Q) @)

(€) (4) Q)

Firearms Suicide Rate -

Firearms Suicide Rate -

Firearms Suicide Rate - Firearms Suicide Rate - Non-Firearms Suicide Rate -

Had Walmart - No County Had Walmart - No County Had Walmart - County FE - Had Walmart - County FE - Had Walmart - County FE -

After 1993 x Had Walmart FFL in 1993

FE - No Controls FE - With Controls No Controls With Controls Controls
-0.525%*%* -0.495%** -0.525%%* -0.224%%% 0.104
(-5.77) (-3.77) (-5.77) (-2.73) (1.27)
-0.0728%** -0.00118 0.00466

Number of state gun laws

(-11.66)

(-0.29) (1.16)

N 53,193 45,408 53,193 45,408 45,408

Outcome Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Non-Firearms Suicide Rate
County FE No No Yes Yes Yes

Controls No Yes No Yes Yes

t statistics in parentheses
*p <10%, ** p <5%, *** p <1%.

to 1994 (and thus was affected by Walmart’s 1994 pol-
icy change). This dataset does not include stores oper-
ated in Alaska or Hawaii, so these states are excluded
from the analysis of the 1994 policy change.

For Walmart’s 2006 decision not to sell firearms
in some stores, we use Bureau of Alcohol, Tobacco,
Firearms, and Explosives (ATF) FFL listings to deter-
mine whether a given county had a Walmart FFL in
January 2006 (prior to the policy change, which was
announced in April 2006).48 Using these same data,
we also observe whether a county lost a Walmart FFL
once the policy went into place.

In addition to the main treatment variables
described above, we use separate control variables in
some of our regressions, including county population
density, county unemployment rate, the share of coun-
ties’ population that are (separately) veterans, white,
black, age 20-64, age 65 or older, male, Hispanic, and
living below the poverty line.! As a crude measure of
state law, we use an index from Everytown for Gun
Safety that tracks the number of gun control laws in
a given state and year. Finally, following Steelesmith,
we use Census County Business Patterns data to con-
struct a measure of social capital based on the num-
ber of recreational, personal service, religious and
civil organizations per 100,000 residents. Sources
for additional controls used in robustness checks are
described in Appendix.

For each analysis, we filter to counties that appear in
the mortality data in each year of that analysis (1989-
2005 for 1994 and 1996-2016 for 2006). This amounts
to 3,129 counties in the 1994 analysis and 3,134 coun-
ties in the 2006 analysis. For regressions that contain
controls, we only include counties that have controls
data for all years (1990-2005 for 1994 and 1996-2016
for 2006). This amounts to 2,838 counties in the 1994
analysis and 3,089 counties in the 2006 analysis.
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Results
1994 Treatment Estimates
Table 1 reports the core results of our difference-in-
difference analysis concerning Walmart’s discontinu-
ation of handgun sales (with full regression estimates
reported in Online Appendix Table 1). Specifications
1-4 show the four possible permutations of including
or excluding county-fixed effects and the 14 control
variables described above. For example, Specification
1 excludes both county fixed effects and the control
variables — but includes uninteracted dummy vari-
ables indicating whether the county had a Walmart in
1993 and whether the observation was after the policy
took effect. Table 1 reports our estimates of the variable
of interest (the interaction between these two indica-
tor variables) which represents the policy’s treatment
effect on suicide rates. We find for 1994-2005 that
counties that had a Walmart in 1993 experienced 0.525
fewer suicides per 100,000 residents than did counties
in those years which didn’t start off having a Walmart
and this estimate is highly significant (p. < 1%). This
estimate represents a 7.5% reduction from the baseline
rate weighted average rate of 7.82 suicides per 100,000
residents that these counties experienced in the years
before the policy took effect. The reduction translates
annually to 998 lives saved in these counties or almost
12,000 lives saved for the 12 years estimated.
Specification 2 reruns the same regression, but adds
the additional control variables discussed above. The
figure shows that the estimated treatment effect of the
policy remains substantial (0.485 fewer suicides per
100k) and statistically significant. The figure shows
that the Everytown Gun Control Law index was esti-
mated to be correlated with reductions in the county
suicide rate and is also highly significant (p. < 1%).
While this measure of gun control laws is less well-
identified than our DiD estimate of Walmart policy
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change, our estimated coefficient implies that a one-
standard deviation increase in this gun law index is
associated with 0.884 fewer suicides per 100k. To save
space, we report the remaining control coefficients in
the Online Appendix.

Specification 3 of Table 1 excludes the control vari-
ables of the second specification and instead estimates
more than 3,000 county fixed effects. Even after esti-
mating county-specific suicide tendencies, we still
find that counties that had a Walmart in 1993 expe-
rienced 0.525 fewer suicides per 100,000 residents
than did counties in those years which didn’t start off
with a Walmart. This estimate remains highly signifi-
cant (p. < 1%).

Specification 4 combines both the time-variant
controls and the county-fixed effects and continues
to estimate a highly significant suicide reduction
of 0.234 suicides per 100k residents (p. < 1%). This
somewhat smaller treatment effect translates to 425
lives saved in these counties annually — or more than
5,100 lives saved cumulatively for the 12 years esti-
mated. The figure also shows that in this specification,

Table 2

the Everytown Gun Control Index is no longer signifi-
cant, but this result might simply be an artifact of the
tendency of the index to be highly collinear with the
county-fixed effects. This collinearity should decrease
the precision of our estimate of the effect of gun laws
on gun suicide rates, but should not affect the estimate
of our main treatment effect.

Finally, Specification 5 provides evidence that
Walmart policy did not cause an increase in non-gun
suicides. This specification regresses the non-firearm
suicide rate onto the same controls used in Specifica-
tion 4 and finds that the Walmart policy caused no
significant change. Stepping back, Table 1 provides
evidence that Walmart’s decision to eliminate hand-
gun sales had a substantial and statistically significant
impact in reducing the suicide rate, saving between
425 and 998 lives each year, without causing an
increase in non-firearms suicides.

To ensure that pre-existing trends are not driv-
ing our results, we also conduct a synthetic control
analysis, which finds that counties with a Walmart
experienced an average reduction of 0.339 suicides

Heterogeneous Treatment Effects for Walmart’s 1994 Decision to Stop Selling Handguns, 1990-2005

Firearms Suicide Firearms Suicide

Outcome Rate Rate
Total effect on rural counties 0.341 1.295
Total effect on small metroplitan/micropolitan counties -0.362%** -0.158
Total effect on large metropolitan counties -0.738%** -0.415%**
Total effect on counties in bottom tercile of social capital -0.663%** -0.369%**
Total effect on counties in middle tercile of social capital -0.555%** -0.252%%*
Total effect on counties in top tercile of social capital -0.217 -0.117
Total effect on counties in states with fewest gun laws -0.585%** -0.082
Total effect on counties in middle tercile of social capital -0.432%* -0.573%**
Total effect on counties in states with most gun laws -0.486%** -0.191*
No state handgun waiting period from 1994-2005 -0.529%** -0.327%**
Had state handgun waiting period for some years from 1994-2005 -0.220 -0.358*
Had state handgun waiting period for all years from 1994-2005 -0.485%** -0.139
N 53,193 48,512
County FE Yes Yes
Controls No Yes

Note: * p <10%,** p < 5%,*** p <1%

GUN VIOLENCE IN AMERICA: AN INTERDISCIPLINARY EXAMINATION ® WINTER 2020 79

The Journal of Law, Medicine & Ethics, 48 S2 (2020): 74-82. © 2020 The Author(s)

https://doi.org/10.1177/1073110520979404 Published online by Cambridge University Press


https://doi.org/10.1177/1073110520979404

JLME SUPPLEMENT

per 100,000 residents after Walmart ended handgun
sales. Synthetic controls results are presented in full in
the Appendix.

While we find that Walmart’s policy change did
have an impact on firearms suicide rates, we find no
effect of the policy on either firearm homicide rates or
non-firearm homicide rates. Online Appendix Table 3
presents our full estimates of the 1994 policy change
on homicide rates.

1994 Heterogeneous Treatment Estimates

We next explore whether these estimated treatment
effects of Walmart’s 1994 policy varied across different
types of counties. Table 2 shows the results from speci-
fications featuring county fixed effects (analogous to
Specifications 3 and 4 in Table 1) that interact the DiD
treatment effects with dummy variables indicating a
county’s population type, social capital type, and the
number of its gun laws. The figure shows the largest
treatment effects are for large metropolitan counties.

Table 3

For example, in the first specification (with county
fixed effects and no controls), the treatment effect for
large metropolitan counties is estimated to be -0.738
suicides per 100k residents (p. < 1%), while the treat-
ment effect for rural counties is not statistically dis-
tinguishable from 0. This may be due to the fact that,
at least among adolescents, handguns are used in a
larger proportion of suicides in metropolitan areas
than they are in rural areas.A

Table 2 also estimates that counties in the lowest
tercile of social capital experienced the largest benefit
from Walmart’s 1994 policy change. For example, in
the first specification, the treatment effect for the third
of counties with the lowest social capital measures is
estimated to be 0.741 lives saved per 100Kk residents,
while the treatment effect for the third of counties
with the highest social capital measures is not statisti-
cally distinguishable from 0.

Somewhat analogously, counties with weaker
gun control laws may create more opportunities for

Estimates of Walmart’s Decision to Stop Selling Rifles & Shotguns in Some Stores on Firearm Suicide

Rates, 1996-2016

®H

@

(€)

)

©)]

Firearms Suicide Rate -

Firearms Suicide Rate -

Firearms Suicide Rate -

Firearms Suicide Rate -

Non-Firearms Suicide Rate -
Lost Walmart - No County Lost Walmart - No County Lost Walmart - County FE - Lost Walmart - County FE - Lost Walmart - County FE -

FE - No Controls FE - With Controls No Controls With Controls With Controls

After 2006 x Lost Walmart FFL -0.547%%* -0.172 -0.547%%* -0.0722 -0.121

(-5.19) (-1.64) (-5.19) (-0.82) (-1.48)
Number of state gun laws -0.0833*** -0.00581 0.0116%**

(-13.93) (-1.34) (2.33)

N 34,600 34,400 34,600 34,400 34,400
Outcome Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate ~ Non-Firearms Suicide Rate
County FE No No Yes Yes Yes
Controls No Yes No Yes Yes

t statistics in parentheses
*p <10%, ** p <5%, ¥** p <1%.

Table 4

Intensity of Treatment Estimates of Walmart’s Decision to Stop Selling Rifles & Shotguns in Some Stores
on Suicide Rates, 1996-2016

) @ ) @ ©
Firearms Suicide Rate - No  Firearms Suicide Rate - No Firearms Suicide Rate - Firearms Suicide Rate - Non-Firearms Suicide Rate -
County FE - No Controls -  County FE - With Controls -  County FE - No Controls -  County FE - With Controls - County FE - With Controls -
Conti Years Contis Years Continuous Years Conti Years Contir Years

After 2006 x No. of years from 2007-2016 that county had fewer Walmart FFLs than in 2006 -0.0856*** -0.0385%** -0.0856*** -0.0220%* -0.0287***

(-7.27) (-3.28) (-7.27) (-2.42) (-3.20)
Number of state gun laws -0.0808*** -0.00587 0.0115%*
(-14.00) (-1.36) (232)

N 34,600 34.400 34.600 34,400 34,400
Outcome Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Non-Firearms Suicide Rate
County FE No No Yes Yes Yes

Controls No Yes No Yes Yes

t statistics in parentheses
*p <10%, ** p <5%, *** p <1%.
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Walmart’s supply restriction to have an impact. Table
2 provides some support for this conjecture. In Col-
umn (1) of Table 2, counties with the lowest tercile
of the gun laws were estimated to have a the largest
treatment effect of 0.585 lives saved per 100k resi-
dents, compared with a treatment effect of 0.486 lives
saved in counties with the highest number of gun laws
(however, possibly because of the collinearity between
county fixed effects and several of the additional con-
trol variables, this estimated effect is not distinguish-
able from zero in Column (2)).

Overall, the results reported in Table 3, as well as
those reported in Online Appendix Table 5, suggest
that there is not robust evidence that Walmart’s policy
changes in 2006 and 2011, taken as a whole, reduced
the suicide rate. The absence of an effect on suicide
might be due to the fact that suicide by rifle is less prev-
alent than suicide by handgun, or because the Walmart
policy of ending long gun sales in some of its stores was
not maintained for a sufficient number of years in a suf-
ficient number of stores to have a measurable impact.

To determine whether Walmart’s 2006 policy
change had an effect on suicide rates in counties that

This article suggests that Walmart’s decision to suspend handgun sales at all
of its 1,975 stores in 1994 was responsible for preventing between 500-1,000
gun suicides annually. We also find evidence, albeit less robust, that Walmart’s
later decision to end rifle and shotgun sales at some of its stores reduced the
firearms suicide rate in counties in which Walmart did not subsequently
reverse course. And while our identification strategy for investigating the
causal effect of state gun laws is not as well identified, we join a host of other
studies finding that stronger gun control laws are associated with substantial
and statistically significant reductions in suicide as well.

2006 Treatment Estimates

Finally, to estimate the impacts of Walmart’s 2006
decision to discontinue rifle and shotgun sales at
over half of its stores and its subsequent decision to
expand the number of its stores selling firearms, Table
3 reports DiD treatment estimates analogous to the
specifications we used to estimate the 1994 treatment
effects in Table 1. In Specification (1), which excludes
both county fixed effects and our other controls, we
find for 2007-2010 that counties that lost a Walmart
FFL in 2006 experienced 0.547 fewer suicides per
100,000 residents than did counties in those years
that had, but did not lose, a Walmart FFL (p. < 1%).
However, only two of the four specifications in Table
3 find a statistically significant reduction on suicides
associated with Walmart’s 2006 policy change, as the
effect disappears when control variables are included.
Specification (2) estimates that the policy caused a
reduction in the suicide rate of 0.172 suicides per 100k
residents (p. > 10%). This specification gives us our
most reliable estimates of the impact of gun control
laws — and again shows that the number of gun laws
is associated with statistically significant reduction in
the suicide rate similar in magnitude to the gun law
effect found in Table 1 (-0.0833 vs. -0.0728).

experienced a reduction in Walmart FFLs for longer
periods, we run several specifications replacing our
binary treatment variable with a continuous measure
of the number of years from 2007-2016 that a county
had fewer Walmart FFLs than it did in 2006. Table
4 presents the results from these regressions, which
are analogous to those presented in Figures 2 and 4.
In each specification, we find that for each year that a
county had fewer Walmart FFLs than it did in 2006,
the county experienced a statistically significant (p.
< 1%) decrease of between, on average, 0.0220 and
0.0856 suicides per 100,000 residents. However,
we also find a statistically significant reduction in
the non-firearms suicide rate (p. < 1%). We present
additional intensity of treatment specifications that
employ dummy variables for partial treatment and
years of partial treatment in the Online Appendix.

Similar to the analysis of Walmart’s 1994 decision,
we do not find robust evidence that Walmart’s 2006
and 2011 decisions on the number of stores selling
rifles and shotguns had an effect on firearms homicide
rates. A full set of results for the effect of Walmart’s
policy on firearms homicide rates can be found in
Online Appendix Table 9.
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Limitations

This study is limited in part by the crude measure of
gun controls used as a control variable. We do not
investigate the effect of categories of gun laws and
instead use an aggregate measure of the number of
gun laws in a state. We are also limited by the fact
that we do not measure whether counties that saw an
increase in non-Walmart FFLs after Walmart’s policy
changes differed in their treatment effect from coun-
ties that did not see an increase in non-Walmart FFLs.

Conclusion

This article suggests that Walmart’s decision to sus-
pend handgun sales at all of its 1,975 stores in 1994
was responsible for preventing between 500-1,000
gun suicides annually. We also find evidence, albeit
less robust, that Walmart’s later decision to end rifle
and shotgun sales at some of its stores reduced the
firearms suicide rate in counties in which Walmart did
not subsequently reverse course. And while our iden-
tification strategy for investigating the causal effect of
state gun laws is not as well identified, we join a host
of other studies finding that stronger gun control laws
are associated with substantial and statistically signif-
icant reductions in suicide as well.A20

The evidence that restricting the presence of FFLs
can reduce gun suicide (without increasing non-gun
suicide) also might suggest different forms of pub-
lic intervention. While gun-control laws are often
directed at who can buy, more attention might be paid
to who can sell. For example, several major cities have
used imposed zoning requirements that have substan-
tially reduced the number of FFLs within their juris-
dictions.’” Simply imposing a local sales tax may cause
FFLs to close or move beyond a city’s limits — as was
the case when Seattle implemented a tax on firearms
and ammunition.A2!

Our estimates underscore the possibility that pri-
vate decisions can play an important role in mitigat-
ing the country’s gun suicide crisis. Corporate leaders
at other substantial retailers, such as Bass Pro Shops
(which still sell handguns) and Dick’s Sporting Goods
(which has substantially reduced firearm sales), would
do well to take note. Customers and employees of
these companies would also be wise to leverage their
influence to enact change.

Editor’s Note
Additional notes and other materials can be found in the Online
Appendix.

Note
The authors do not have any conflicts of interest to disclose.
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APPENDIX
Tables and Figures

Appendix Table |
Full Estimates of Walmart’s Decision to Stop Selling Handguns on Suicide Rates, 1989-2005
o @ ® @ ®
Firearms Suicide Rate - Firearms Suicide Rate - Firearms Suicide Rate - Firearms Suicide Rate -  Non-Firearms Suicide Rate -
Had Walmart - No County Had Walmart - No County Had Walmart - County FE - Had Walmart - County FE - Had Walmart - County FE -
FE - No Controls FE - With Controls No Controls With Controls Controls
After 1993 x Had Walmart FFL in 1993 -0.525% % -0.495% %% -0.525% %k -0.224% %% 0.104
(-5.77) (-3.77) (-5.77) (-2.73) 1.27)
After 1993 -0.832% % 0.810%* -0.832% %k -0.137* 0.111
(-14.01) (6.88) (-14.01) (-1.82) (1.49)
Had Walmart FFL in 1993 1.432%%% 0.801%%*
(4.28) 3.71)
Number of state gun laws -0.0728%** -0.00118 0.00466
(-11.66) (-0.29) (1.16)
Unemployment rate -10.02%** -0.413 5.845%**
(-3.55) (-0.30) 4.29)
Population density (people per sq. mile) -0.0000525%** 0.0000267 -0.0000941**
(-3.06) (1.55) (-2.22)
Social institutions per 100k residents -0.000453 -0.00138 -0.00181*
(-0.32) (-1.50) (-1.82)
Male (%) 54.49%#%* -3.661 -2.197
(8.55) (-0.56) (-0.33)
‘White (%) 1.444 6.416%** -3.252
(1.15) (2.89) (-1.34)
Black (%) -3.008** 1.906 3.001
(-2.32) 0.71) (0.86)
Hispanic (%) -4.970%** -20.11%%* 0.983
(-6.82) (-13.85) (0.60)
People under poverty line (%) 29.90%%* 11.04%%% 4.179%%*
(17.16) (8.79) 2.78)
Veterans (%) 37.92%k% -1.017 10.55%#%
(10.40) (-0.42) (3.96)
Age 20-64 (%) -0.809 -4.558 34.29%%*
(-0.26) (-1.40) (10.31)
Age 65+ (%) 7.679%%* -1.381 23.23%%*
(2.70) (-0.34) (5.81)
Constant 6.410%*% -26.91%%* 7.372%%* 7.031%* -16.64%**
(24.33) (-7.16) (208.01) (1.90) (-3.82)
N 53,193 45,408 53,193 45,408 45,408
Outcome Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate ~ Non-Firearms Suicide Rate
County FE No No Yes Yes Yes
Controls No Yes No Yes Yes

We note that the decrease in the interaction term coefficient in Specifications (2) and (4) relative to Specifications
(1) and (3) appears to be driven at least in part by controlling for the share of each county’s population that is
white and Hispanic (separately). In the heterogeneous treatment effect regressions presented in Appendix Table
2, we include columns for change in the share of the population that is white and change in the share of popula-
tion that is Hispanic (separately). We find that counties with the largest increase in Hispanic population share
and largest decrease in white population share saw the largest reductions in suicide rates.
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APPENDIX

Tables and Figures (continued)

Appendix Table 2

Full Heterogeneous Treatment Effects for Walmart’s 1994 Decision to Stop Selling Handguns, 1989-2005

0} @ [©) @ ) © @ ® © 0) an (2)
ange in Change in
Change in white Change in white  Hispanic Hispanic
Utbaw/rural - Urban/rural - Social capital - Social capital - Gun laws - had  Gun laws - had Waiting periods - Waiting periods - population - had population - had population - had population - had.
had walmart - had walmart - had Walmart - had Walmart -~ Walmart-no ~ Walmart - had Walmart - had Walmart -~ Walmart -no ~ Walmart - Walmart-no  Walmart -
1o controls controls 10 controls controls controls controls 10 controls controls controls controls controls controls
After 1993 x Had Walmart FFL in 1993 0.362+++ 0.158 -0.555%++ 0.252%+ 0.432%+ 0,573+ 0.220 -0.358* 0.236 -0.210 -0.102 0175
3.18) 133) (3.84) (227 (205 (2.62) ¢120) (-1.76) (-1.28) ¢1.03) -0.74) 127
After 1993 x Had Walmart FFL in 1993 x Rural 0703 1.453
o) (1.28)
After 1993 x Had Walmart FFL in 1993 X Large metropolitan -0.376%+ 0257
2.14) 157
After 1993 x Had Walmart FFL in 1993 x Bottom tercile of social capital in 1993 -0.108 0117
(050 (-0.64)
After 1993 x Had Walmart FFL in 1993 x Top tercile of social capital in 1993 0337 0136
(1.56) ©72)
After 1993 x Had Walmart FFL in 1993 x Bottom tercile of state gun control laws in 1993 0152 0.490%
(:0.56) (1.83)
After 1993 x Had Walmart FFL in 1993 x Top tercile of state gun control laws in 1993 0.0539 0.382
(0.22) 157
After 1993 x Had Walmart FFL in 1993 x No state handgun waiting period from 1994-2005 0300 0.0302
(144 ©0.14)
After 1993 x Had Walmart FFL in 1993 x Had state handgun waiting period for all years from 1994 -0.265 0218
¢1.03) ©385)
After 1993 x Had Walmart FFL in 1993 x Bottom tercile of change in percent white population from -0.350 -0.0835
(-1.63) (037
After 1993 x Had Walmart FFL in 1993 x Top tercile of change in percent white population from 15 0.208 -0.0447
(-0.99) 0.15)
After 1993 x Had Walmart FFL in 1993 X Bottom tercile of change in percent hispanic population fr 0157 00332
~0.72) (-0.15)
After 1993 x Had Walmart FFL in 1993 x Top tercile of change in percent hispanic population from 053344+ -0.190
292 (-1.08)
After 1993 x Rural 0174 0200
(-0.68) (-0.74)
After 1993 x Large metropolitan -0.0952 0210*
(-0.78) (1.65)
After 1993 x Bottom tercile of social capital in 1993 -0.109 0112
(-0.78) ©5s1)
After 1993 x Top tercile of social capital in 1993 0175 0234
(118) (159
After 1993 x Bottom tercile of state gun control laws in 1993 -0.0182 0490+
(-0.09) (232)
After 1993 x Top tercile of state gun control laws in 1993 00581 -0.0990
035 (-0.54)
After 1993 X No state handgun wailing period from 1994-2005 0.278% -0.147
¢1.88) (-0.92)
After 1993 x Had state handgun waiting period for all years from 1994-2005 0502+ 0.137
(2.64) (-0.68)
After 1993 x Bottom tercile of change in percent white population from 1990-2005 -0.0653 0.101
(039 ©.53)
After 1993 x Top tercile of change in percent white population from 1990-2005 0.00313 -0.0760
(0.01) (0.32)
After 1993 x Bottom tercile of change in percent hispanic population from 1990-2005 0.116 -0.0608
©.72) (-037)
After 1993 x Top tercile of change in percent hispanic population from 1990-2005 -0.242% 0174
1.74) (1.23)
After 1993 0.770%++ 0175 07574+ -0.0762 -0.866+++ 0.0877 053144+ 0.0415 -0.785% 4+ -0.138 0.746+++ -0.151
(-8.56) 1.62) (-1051) 577 (051) (-4.05) ©27) (5.23) -0.78) -6.79) 1.30)
‘Small metropolitan/Micropolitan 0 0
© ©
Number of state gun laws 0.000433 0.000499 0.000234 0.00136 0.000276 0.000158
©11) ©.13) (0.06) ©32) ©.07) (0.04)
Unemployment rate -0.00708 0.0665 0811 0234 -0.0239 00648
(-0.01) 0.05) (059 ©17) (-0.02) (-0.05)
Population density (people per sq. mile) 0.0000234 0.0000293+ 0.0000285* 0.0000318* 0.0000295* 00000302+
(1.46) a8 .75) 1.92) 1.76) (1.82)
Social institutions per 100k residents -0.00163* -0.00148 -0.00178+* -0.00182** -0.00156* -0.00161*
(182 (-1.60) (2.02) (2.07) 1.73) (-1.79)
Hispanic (%) -19.70%++ 20.14%%% -19.99%4+ 202204+ -19.874+ 2034+
13.77) ¢14.16) (14.21) (-13.95) (13.36) (13.15)
People under poverty line (%) 10,91+ 11.00%++ 10.08%+* 10.65%++ 10.84%+% 10.70%++
(897 (9.06) (7.95) (8.54) (8.:83) (8.82)
Veterans (%) 0892 -1.468 1782 -1.588 -1.076 -1350
(-0.41) (-0.63) -0.78) (-0.68) (-0.48) (-0.59)
Age 20-64 (%) 2906 -3.640 2766 3228 -3.000 -3.100
(-0.88) (-0.87) (-1.02) (-0.04) (-0.96)
Age 65+ (%) 0.286 0.427 0118 -0.630 0347
-0.07) ©11) (-0.03) 0.16) (-0.09)
Constant 7.372%%% 4776 7.372%%% 4825 7.372%%4 3.642 7.372%%¢ 45390 7.372%%% 4369 7.372%%% 5.043
(226.33) (.24 (206.97) 33) (207.03) (0.98) (218.50) .18) (214.69) 31 (235.35) (1.40)
N 53,193 48,512 53,193 48,512 53193 48,512 53,193 48,512 53193 48,512 53,193 48,512
Firearms Firearms Firearms Firearms Firearms Firearms Firearms Firearms Firearms Firearms Firearms Firearms
Outcome Suicide Rate _Suicide Rate _Suicide Rate _Suicide Rate __Suicide Rate _Suicide Rate __Suicide Rate _Suicide Rate __Suicide Rate _Suicide Rate _Suicide Rate _Suicide Rate
Total effect on rural counties or bottom tercile 0341 1.295 -0.663 0.369%* 0585+ -0.082 29 0586+ ++ 020374+ 0259 0208
Total effect on small metroplitan/micropolitan counties or middle tercile REGEY 0158 -0.555% 0.252%% 0.432%* 05730+ 0220 0.358¢ 0236 -0.210 -0.102 0175
Total effect on large metropolitan counties or top tercile 0.738%4+ 0415+ 0217 0117 0.486+1* 0.191% -0.485%++ 0139 -0.534%" 0254 0636+ 0366+
County FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes No Yes No Yes No Yes
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APPENDIX
Tables and Figures (continued)

To test for heterogeneous treatment effects, we employ the same framework as described for the DiD model, with
the addition of interaction terms. between our main treatment effect and county density (large metropolitan/
small metropolitan/rural), social capital (top/middle/bottom tercile), number of gun laws (top/middle/bottom
tercile), share of uninsured individuals (top/middle/bottom tercile, for the 2006 analysis only), and the number
of FFLs in a county prior to the policy change (top/middle/bottom tercile, for the 2006 analysis only).

To implement this analysis, we estimate the equation:

ywcth — B(Iwalmart . Ifost . I;tlercile) + (D(Iwalmart . I;tlercile) +\P(I?ost . Izercile) +Q(I‘,Vll,/almart . IfOSt) +ylfost
+plwalmart +@I’t1erczle + ac+ cht + Ewet

Where % is the heterogeneous treatment category and 157%¢ is an indicator for each category of the heteroge-

neous treatment variable. To avoid collinearity, the middle category/tercile of each heterogeneous treatment is
excluded from the regression, so Q is the treatment effect for this excluded category and the two {3 (from the two
remaining values of I£¢7°¢) are the differences in treatment effects between the excluded category and each of
the non-excluded categories.

Appendix Figure 2 reports the full regression estimates underlying Main Article Table 2. We also report analo-
gous estimates for the 2006 policy change below in Appendix Figure 8. Using F-statistics to test for equality of
treatment among the subgroups presented in Main Article Table 2, we find marginally significant evidence for
difference of treatment for each specification in Column (1), but no statistically significant evidence of treatment
for any specification in Column (2).
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APPENDIX
Tables and Figures (continued)

Appendix Table 3
Full Estimates of Walmart’s Decision to Stop Selling Handguns on Homicide Rates, 1989-2005
) @ ©) ) ©)
Firearms Homicide Rate - Firearms Homicide Rate - Firearms Homicide Rate - Firearms Homicide Rate -  Non-Firearms Homicide Rate -
Had Walmart - No County Had Walmart - No County ~ Had Walmart - County FE - Had Walmart - County FE - Had Walmart - County FE -
FE - No Controls FE - With Controls No Controls With Controls Controls
After 1993 x Had Walmart FFL in 1993 0.382 0.363 0.382 0.553 -0.00376
(0.59) (0.55) 0.59) (1.05) (-0.03)
After 1993 -2.182%%x -1.978%%* -2.182%%* -0.822% -0.515%%*
(-3.79) (-3.18) (-3.79) (-1.73) (-3.91)
Had Walmart FFL in 1993 0.452 0.108
(0.40) (0.15)
Number of state gun laws 0.00688 -0.0212 -0.000567
(0.38) (-1.55) (-0.11)
Unemployment rate -1.269 0.200 -10.63%%**
(-0.25) (0.05) (-4.77)
Population density (people per sq. mile) -0.00000572 -0.000699* 0.000103
(-0.14) (-1.73) (1.40)
Social institutions per 100k residents -0.00306 -0.00276 -0.00313
(-1.21) (-0.59) (-1.50)
Male (%) -28.33%%* 13.11 16.90%*
(-3.75) (0.75) (2.52)
White (%) -3.157% 6.512 -3.883%
(-1.90) 0.71) (-1.73)
Black (%) 18.96%** 19.29 -0.135
(7.54) (1.50) (-0.04)
Hispanic (%) 6.096%** =22.27%** -10.41%%*
(3.12) (-2.70) (-6.19)
People under poverty line (%) 25.11%%* 4].33%%% 9.871%%*
(4.48) (5.87) (5.98)
Veterans (%) 25.75%%* 10.11 3.680
(3.53) (1.52) (1.55)
Age 20-64 (%) 10.68* 27.06%* -4.321
(1.69) (2.36) (-1.08)
Age 65+ (%) -5.950 30.53* 9.403%+*
(-1.18) (1.89) 1.97)
Constant 6.213%%* 8.884 6.517%%* -29.82% -0.232
(6.67) (1.62) (33.69) (-1.90) (-0.06)
N 53,193 45,408 53,193 45,408 45,408
Outcome Firearms Homicide Rate Fircarms Homicide Rate Firearms Homicide Rate Firearms Homicide Rate ~ Non-Fircarms Homicide Rate
County FE No No Yes Yes Yes
Controls No Yes No Yes Yes
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APPENDIX
Tables and Figures (continued)

Appendix Figure |
DiD Estimates for had any Walmart FFLs vs. had no Walmart FFLs, 1990-2005

Impact on firearm suicide rate
5

-1.5

1990199119921993 1994 19951996 1997 1998 199920002001 20022003 2004 2005

To test the parallel trends assumption underpinning our difference-in-difference framework, Appendix Figure 5
plots the treatment effect for each year of the 1994 analysis. The model presented in Appendix Figure 5 is analo-
gous to Figure 2, Specification (3) with the treatment period dummy variable replaced by year dummy variables.
Prior to the policy change, there should be no measured treatment effect and, indeed, there are no significant
coefficients prior to the policy’s enactment. A joint test of significance finds no evidence that the total pre-policy
effect differs from zero. However, we do find significant evidence that the pre-policy year treatment effects are
not all equal. Additional tests of the parallel trends assumption are discussed in the Appendix. We also run these
tests for models analogous to Figure 2 Specifications (1), (2), and (4). For Specification (1), we find no evidence
that the total pre-policy effect differs from zero (p. = 0.86) or that the pre-policy year treatment effects are not all
equal (p. = 0.12). For Specification (2), we find evidence that the total pre-policy effect differs from zero (p. = .01)
and that the pre-policy year treatment effects are not all equal (p. = .01). For Specification (4), we find marginal
evidence that the total pre-policy effect differs from zero (p. = .09) and statistically significant evidence that the
pre-policy year treatment effects are not all equal (p. =.03). In each case, we find significant and negative effects
on firearms suicide when aggregating across all years in which the policy was in place.
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APPENDIX
Tables and Figures (continued)

Appendix Table 4
Synthetic Control Results for Firearms Suicide Rate

Difference Between
Treatment Group and
Synthetic Control
1990 - 1993 1994 - 2005

Treatment Effect (Difference in Firearms Suicide Rate) 0.0790 -0.339%**
(0.95) (-5.85)

N 5416 16,248

t statistics in parentheses

As a robustness check to address any concerns about our parallel trends assumption, we conduct a synthetic
controls analysis of our 1994 results, as laid out in Abadie and Gardeazabal and Abadie et al. and expanded to
multiple treated units in Donohue et al. and Dube and Zipperer.22?

Appendix Figure 2
Graph of Synthetic Control Estimates for Firearms Suicide Rate

Firearms Suicide per 100k Residents
7

["e}
1990 1995 2000 2005
Year
— Synthetic control — Treated Group
GUN VIOLENCE IN AMERICA: AN INTERDISCIPLINARY EXAMINATION ® WINTER 2020 6

https://doi.org/10.1177/1073110520979404 Published online by Cambridge University Press


https://doi.org/10.1177/1073110520979404

APPENDIX

Tables and Figures (continued)

Appendix Table 5

Estimates of Walmart’s Decision to Stop Selling Rifles and Shotguns in Some Stores on Suicide Rates

©)

™

©)

a0

6} @ G @)
Firearms Suicide Rate - Had Firearms Suicide Rate - Had Firearms Suicide Rate - Had Firearms Suicide Rate -

Walmart - No County FE -

‘Walmart - No County FE -

Walmart - County FE - No

Walmart - County FE -

©) «
Had Non-Firearms Suicide Rate - Firearms Suicide Rate - Lost Firearms Suicide Rate - Lost Firearms Suics
Had Walmart - County FE - Walmart - No County FE -

8)
ide Rate -
Walmart - No County FE - Walmart - County FE - No

Lost Firearms Suicide Rate - Lost Non-Firearms Suicide Rafe -
Walmart - County FE -

Lost Walmart - County FE -

No Controls With Controls Controls With Controls No Controls No Controls With Controls With Controls With Controls
After 2006 x Had Walmart FFL in 2006 0.187¢ 0135 0187+ 00385 20,0762
83 137 a.83) 0.45) 0.74)
After 2006 x Lost Walmart FFL, 0.54744+ 0172 0.54744¢ 00722 0121
5.19) 164 5.19) 0.82) (-1.48)
After 2006 0211%4% L127ee 0211%%¢ 025104 0.608*4* 0.84340% 0.741%4% 08434 034644+ 06634+
@) ©17) @) G.o1) (6.30) (11.46) (6.56) (11.46) @.73) (©20)
Had Walmart FFL in 2006 148304 -0.0463
387 026)
Lost Walmart FFL 2.655%4+ 0.9124%+
(11.98) 657)
‘Number of state gun laws -0.0878+++ -0.00530 0.00870%+ 0.0833+++ -0.00581 00116+
(-15.96) 135 (1.98) (13.93) (134 @33)
Unemployment rate 65654+ 3194484 20494+ 7.8774%% 3.98744% 1.800
(374 (3.61) @o7) 462) 4.07) s8)
Population density (people per sq. mile) -0.0000333* 0.0000311 -0.000104++% -0.000333++% -0.000654* -0.000642
170 2 (280 (3.89) (-1.80) (-1.60)
Social institutions per 100k residents 0.003434++ 0.00716%++ -0.00207++% 0.00752+++ 0.0109+++ 000232
(2.63) 6.74) 2.60) (5.66) (7.65) (1.49)
White (%) 0170 PRELE 1.996+++ -3.540%++ 307844+ 1913+
©.14) @31) @58 262) (3849 2.00)
Black (%) 667944+ 202 3.100¢ 1317488 1652 2806
(531) LED) s (5.34) ©.76) 1.20)
Hispanic (%) 3.934w4% -7.400%%% 3.508%% -3.230%%% 759944+ 3.940%%
5.18) 5.81) @36) 4.02) (-4.43) @14
Male (%) 17.55%% 43059+ 2032 117544 50220+ 1215
7.68) (3.66) am @sn G49) ©91)
People under poverty line (%) 25,904+ 572004 2187 198244+ 403844+ 1942
(15.66) @m asn a6 (629 24
Veterans (%) 44164+ 1626 613444+ 30.94%4% 0.749 7.65744%
1332 ©.70) (3.00 (1036) ©28) (3.17)
Age 2064 (%) 2872 6.755%% 20,7044+ 8.859%¢ 9.121%% 19.5440¢
©.97) @34) (7.80) @32) @39) 622)
Age 65+ (%) 114140 387104 37,9644+ 197444+ 40,444+ 35.86%++
“50) as.57) 697 (643) 278 a3.53)
Constant 480344+ 816344+ 6.090+++ -6.680+++ 147444 853744+ 3101 6377+ 5655+ 1283444
(14.26) (298 @14.43) (3.05) 7.42) (63.00) (0.98) (20249) 1.78) (523)
N 62,680 61,780 62,680 61,780 61,780 34,600 34,400 34,600 34,400 34.400
Outcome Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate  Non-Firearms Suicide Rate _ Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate Firearms Suicide Rate  Non-Firearms Suicide Rate
County FE No No Yes Yes Yes No No Yes Yes Yes
Controls No Yes No Yes Yes No Yes No Yes Yes

GUN VIOLENCE IN AMERICA: AN INTERDISCIPLINARY EXAMINATION ® WINTER 2020

https://doi.org/10.1177/1073110520979404 Published online by Cambridge University Press


https://doi.org/10.1177/1073110520979404

APPENDIX
Tables and Figures (continued)
Appendix Table 6

Full Heterogeneous Treatment Effects for Walmart’s 2006 Decision to Stop Selling Rifles & Shotguns at
Some Stores
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APPENDIX
Tables and Figures (continued)

Appendix Figure 3
DiD Estimates for had any Walmart FFLs vs. had no Walmart FFLs, 1997-2016
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This figure replicates the analysis presented in Appendix Figure 1. In this instance, we find no evidence of an
effect on firearms suicide when aggregating across all years in which the policy was in place.
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APPENDIX
Tables and Figures (continued)

Appendix Table 7
2006 Firearms Suicide Partial Treatment Analysis

Estimates of effect full partizl period decrease in Waknant FFL: on changes in firsanms suicide 2

[0\ [vi) [£)] & 63}
Firzarms Suicide Raee - No FirsarmsSuicide Rate- No  Firsanms Suicide Rate - County Firszems Suicide Rate- Comty  Non-Firsanms Suicide Rae -
Comty FE-NoControls-  County FE- With Contrals - FE - No Contrals - Partial FE- With Controls - Partiz!  County FE - With Controls -
i 3 5 2 2 2 V" 3
Afier 2006 x Lost Wakmart FFL(3) in 2006 & Gained Walmart FFL(s) Back By 2012 (Partially Traatad) 00044 @77 0004 Q12 00427
0.6 17 0.63 (0.20) @35
After 2006 x Lost Watmart FFL(3) in 2006 & Didn't Gain Back By 2012 (Fully Teatad) 0201 00338 0284 Q0333 0143
(-290) 3D (-28D 030 149
Afier 2006 onl 0104 onl 0318°* 03534
142 089 (14D 283) (569
Dideft Losz Wakmart in 2006 (Not Treaied) 0 0 0 0 0
(A} (A} [A] 4] [A]
Lost Walmart FFL(3) in 2006 & Geined Walmart FFL(s) Back By 2012 (Partially Treated) 0406 -0.180
(-183) 113
Lost Wakmart FFL(s) in 2006 & Dideft Gein Back By 2012 (Fully Trezted) 20450 L1180
1291 660
Nomber of stz gunbws 00754 000724 0.0104*
-1253) 110 am
Unemgloyment rate -2173 45440 40710
-118) G.a [eX- ]
Populztion density (peopie per 5q mils) -0000255%* 0.000875 0.000238
(-250) (0.70) (B3]
Socia! instimtions per 100k residents 0006524 -0.00353%* -0.00342**
43 217 €220
Psychiatrists per 100k people 00273+ 000299 0.00350
460 (038 [(E]
Primary cars physicians per 100k rasidents Q.00915%* 0.00115 0.00866*
1 om (18)
Whie (%9 -5.053%% 1061** -1126%*
(O3] (3.00) “408
Bk (%9 -7.840%% 8761* -1280%¢
(-395) (185) 368
Hisgeaic (%9 23880 -1156%+ 1035
31N (-600 049
Mzl (%) 2102%%¢ 122 1454
G2 0.7 4T 5]
Peogle under poverty tine (%9 17720 2051% 3.470%
7 Qon Qam
Veerans (39 3120% 0443
(823 015
A= 2064(%) 14740 2407 1744%
(3400 045 (430}
Az 65+ (% 1045% 14470 1665+
(550 om [£X:2)]
Caonstant 85374+ 2035 6378 -8.666 4367
6798 [Ob:)] (5114 (-148 075
N 24204 034 24204 N34 0374
Oukome Firearms Suicide Rae Firearms Suicide Rae Firsanm s Suicide Rae Firsanms Suicide Rae Non-Firsasns Suicide Rate
County FE No No Yes Y= Yes
Caontrols No Yes No Y= Yes

t statistics in Garenthases

While the 1994 policy estimates in Main Article Table 1 did not distinguish between Walmart stores that were
affected by the 1994 policy changes (because they originally were FFLs) and those stores that were not affected,
Article Table 3’s 2006 estimates only include counties that had a Walmart FFL in 2006 and distinguishes between
Walmart stores that were affected by the 2006 policy changes (i.e. stopped selling rifles) and those that were not
affected. In Appendix Table 7, we include analogous specification that test whether counties that had Walmart
FFLs in 2006 (rather than those that both had and lost Walmart FFLs) had lower suicide rates than counties that
did not have Walmart FFLs prior to the treatment period. These specifications also fail to find robust evidence
that the 2006 policy caused a reduction in the suicide rate.
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APPENDIX

Tables and Figures (continued)

Appendix Table 8

2006 Firearms Suicide Years of Treatment Analysis

of years from
‘FELs than in 2006 on changes in firearms suicide rate

After 2006 x No. of years from 2007-2016 that county had fewer FFLs than i 2006

After 2006 x 1 year with fewer Walmart FFLs

After 2006 x 2 years with fower Walmart FFLs

‘After 2006 x 3 years with fewer Walmart FFLs

After 2006 x 4 years with fower Walmat FELs

After 2006 x 5 years with fewer Walmart FFLs

After 2006 % 6 years with fewer Walmat FELs

After 2006 x 7 years wih fower Walmart FFLs

‘After 2006 x 8 years with fewer Walmart FFLs

After 2006 x 9 years with fower Walmart FFLs

After 2006 x 10 years with fewer Walmart FFLs

After 2006

No. of years from 2007-2016 that county had fewer FFLs than in 2006

‘Number of state gun laws

Unemployment rate

Population density (people per sq. mile)

Social instiutions per 100k residents

White (%)

Black (%)

‘Hispanic (%)

Male (%)

People under poverty fine (%)

Veterans (%)

Age20.64(%)

Age 65+ (%)

1 year with fower Walmart FFLs

2 years with fewer Walmart FFLs.

3 years with fewer Walmart FFLs.

4 years with fower Walmart FFLs

5 years with fewer Walmart FFLs.

6 years with fewer Walmart FFLs.

7 years with fewer Walmart FFLs.

8 years with fewer Walmart FFLs.

9 years with fewer Walmart FFLs.

10 years with fewer Walmart FFLs

Constant

tstatistics i parentheses

(] @ G) @) ) ©) @ (8) ©) a0
Firearmns Suicide Rate -No _ Fiearms Suicide Rate - No E de Rata - Rate - Firearms Suicide Rate -No _ Fiearms Suicide Rate - No _ Firearms Suicide Rate - Firearmis Suicide Rale - Non-Firearms Suicide Rate -
County FE - No Controls - County FE - With Conirols - County FE - No Conirols - County FE - With Controls - County FE - With Conirols - County FE - No Controls - County FE - With Controls - County FE - No Conirols - County FE - With Controks - County FE - With Controls -

Contimious Years Continous Years Continuous Years ears c Discrete Years Discrete Years Discrete Years Discrete Ye Discrete Years
-0.0856%* 00385+ -0.0856°** 002207 -0.0087%%*
(7.27) 328 @127 24) 320
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APPENDIX
Tables and Figures (continued)

Appendix Table 9
Full Estimates of Walmart’s Decision to Stop Selling Rifles and Shotguns in Some Stores on Homicide
Rates
) @ [©) “ ©)
Firearms Homicide Rate - Firearms Homicide Rate - Firearms Homicide Rate - Firearms Homicide Rate - Non-Firearms Homicide Rate -
Lost Walmart - No County FE Lost Walmart - No County FE Lost Walmart - County FE - Lost Walmart - County FE -  Lost Walmart - County FE -
- No Controls - With Controls No Controls With Controls No Controls
After 2006 x Lost Walmart FFL -0.260 -0.326* -0.260 0.108 -0.126%*
(-1.17) (-1.69) (-1.17) (1.03) (-2.42)
After 2006 -0.0602 -0.427% %% -0.0602 -0.141 0.0188
(-1.08) (-3.66) (-1.08) (-1.32) (0.36)
Lost Walmart FFL 1,783 0.526%%%*
(4.56) (2.99)
Number of state gun laws -0.00212 0.0195% 0.0000545
(-0.20) (1.96) 0.01)
Unemployment rate -5.369%* -11.40%** -0.862
(-2.10) (-4.78) (-1.62)
Population density (people per sq. mile) 0.000735%%* -0.00161%** -0.000151
(7.13) (-2.19) (-0.32)
Social institutions per 100k residents -0.000457 -0.0128%%* -0.000711
(-0.20) (-2.89) (-0.81)
White (%) -1.892 8.060*** 0.955
(-1.16) (3.59) (1.18)
Black (%) 14.01%** 29.06%** 6.563%**
(7.74) (6.10) (3.73)
Hispanic (%) 0.786 -4.956 -5.013%%*
(0.64) (-1.41) (-3.78)
Male (%) -9.266%** -5.658%* -4.506%**
(-2.77) (-2.37) (-5.06)
People under poverty line (%) 21.00%** 6.196* -1.200
(7.64) (1.90) (-1.62)
Veterans (%) 5.644 -6.918%%* 2.799*
(1.48) (-2.13) (1.83)
Age 20-64 (%) -7.433% 9.438 -5.140%*
(-1.70) (1.54) (-2.11)
Age 65+ (%) -3.119 15.07%%* -1.647
(-0.85) (4.42) (-0.94)
Constant 2.911%** 9.508%** 4.362%%* -5.930 6.803%**
(29.46) (2.48) (49.77) (-1.23) (3.10)
N 34,600 34,400 34,600 34,400 34,400
Outcome Firearms Homicide Rate Firearms Homicide Rate Firearms Homicide Rate Firearms Homicide Rate Non-Firearms Homicide Rate
County FE No No Yes Yes Yes
Controls No Yes No Yes Yes

1 statistics in parentheses

Appendix Tables 10 and 11 (pages 13-14:) present additional robustness checks for the effect of Walmart’s 1994
and 2006 policy changes on firearms homicide, respectively. Following Donohue et al., these regressions include
additional variables that may influence firearms homicides. We control for the lagged number of police officers
per 100,000 residents (from the Universal Crime Reports) and lagged incarceration rate per 100,000 residents
(from the Vera Institute) at the county-level and per capita ethanol consumption from beer, percentage of state
population living in MSAs, and real per capita personal income at the state level (each from Donohue et al. and
aggregated from NIH, BEA, and ICPSR). Due to limitations on data availability, the analysis of the 2006 policy
change only includes the years 1996-2014. The results presented in these two tables are not substantially differ-
ent to those in Appendix Tables 3 and 9.
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APPENDIX
Tables and Figures (continued)

Appendix Table 10

Full Estimates of Walmart’s Decision to Stop Selling Handguns on Homicide Rates with Additional
Controls, 1989-2005

) @ ©)
Firearms Homicide Rate - Firearms Homicide Rate -  Non-Firearms Homicide Rate -
Had Walmart - No County ~ Had Walmart - County FE -  Had Walmart - County FE -
FE - With Controls With Controls Controls
After 1993 x Had Walmart FFL in 1993 -0.719* -0.288 -0.152
(-1.79) (-0.90) (-1.29)
After 1993 -0.291 0.0244 -0.205%*
(-1.01) (0.10) (-2.45)
Had Walmart FFL in 1993 0.274
(0.55)
Number of state gun laws 0.00108 -0.0122 -0.00573
0.10) (-1.07) (-1.12)
Unemployment rate 5.774 3.715 -3.819%**
(1.60) (1.35) (-2.99)
Population density (people per sq. mile) -0.00000279 -0.000340%** 0.000163%***
(-0.06) (-3.09) 3.91)
Social institutions per 100k residents -0.00714%%*% -0.0101%* -0.00580%**
(-2.72) (-2.18) (-2.54)
Male (%) -23.96%** 23.29 14.81%*
(-3.92) (1.51) (2.41)
White (%) -1.979 1.087 2.706
(-1.06) (0.20) (1.09)
Black (%) 18.97*%* 7.617 4.364
(7.75) (0.96) (1.24)
Hispanic (%) 0.228 -29.46%** -9.570%**
0.19) (-4.64) (-5.29)
People under poverty line (%) 17.80%%* 39.41%%* 10.82%#%*
(5.65) (6.16) (6.52)
Veterans (%) 23.64%** 10.37* 5.401**
(4.47) (1.84) (2.35)
Age 20-64 (%) 1.256 15.61* -6.904
(0.29) (1.73) (-1.64)
Age 65+ (%) -5.985 4.156 3.883
(-1.37) 0.39) (0.90)
Lag of police officers per 100k residents -0.00000186%*** -0.00000216* -0.000000799
(-3.22) (-1.81) (-1.30)
Lag of incarceration rate per 100k residents 0.000381*** -0.0000263 -0.000139
(12.57) (-0.12) (-1.36)
Per capita ethanol consumption from beer 0.891 0.200 1.498%#*
(1.52) (0.16) 2.97)
Percentage of state population living in metropolitan statistical areas (MSA) 0.00226 -0.0260* -0.0238%**
0.31) (-1.71) (-3.18)
Real per capita personal income -0.000147%%* 0.000195%* 0.000207%**
(-2.04) (2.09) 4.19)
Constant 13.18%** -19.40 -6.419
(3.03) (-1.37) (-1.32)
N 46,116 46,116 46,116
Outcome Firearms Homicide Rate Fircarms Homicide Rate ~ Non-Firearms Homicide Rate
County FE No Yes Yes
Controls Yes Yes Yes

t statistics in parentheses
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APPENDIX
Tables and Figures (continued)

Appendix Table | |

Full Estimates of Walmart’s Decision to Stop Selling Handguns on Homicide Rates with Additional
Controls, 1996-2014

@ @ 3)
Firearms Homicide Rate - Lost Firearms Homicide Rate - Lost Non-Firearms Homicide Rate -
Walmart - No County FE -~ Walmart - County FE - With ~ Lost Walmart - County FE -

With Controls Controls No Controls
After 2006 x Lost Walmart FFL -0.238* -0.0579 -0.162%%*
(-1.93) (-0.54) (-3.25)
After 2006 -0.0842 0.0115 -0.00771
(-0.61) (0.09) (-0.15)
Lost Walmart FFL 0.519%%*
(3.58)
Number of state gun laws 0.0164* 0.0153* 0.00338
(1.83) (1.66) (1.00)
Unemployment rate -3.253 -6.546% 4% -2.007%**
(-1.01) (-3.01) (-2.79)
Population density (people per sq. mile) 0.000552%** -0.00145 -0.0000815
(6.68) (-1.61) (-0.18)
Social institutions per 100k residents -0.00155 -0.00921** -0.00241**
(-0.72) (-2.04) (-2.52)
Male (%) -2.681 0.919 -7.016%**
(-0.80) (0.37) (-7.00)
White (%) 1.316 8.996%** 0.912
(0.68) 4.24) (1.27)
Black (%) 16.99%** 30.34%** 8.387+**
(8.09) (6.20) (4.82)
Hispanic (%) -0.746 -2.393 -2.523%
(-0.70) (-0.61) (-1.81)
People under poverty line (%) 17.25%%% 6.660%* -0.870
(6.64) (2.35) (-1.28)
Veterans (%) 11.99%** -0.598 1.097
(3.04) (-0.19) (0.73)
Age 20-64 (%) -12.02%#%* 8.294 -2.381
(-3.11) (1.31) (-1.01)
Age 65+ (%) -4.485 8.686* 8.038%**
(-1.25) (1.71) (3.32)
Lag of police officers per 100k residents -0.00000481#** -1.91e-08 0.00000308
(-4.24) (-0.01) (1.47)
Lag of incarceration rate per 100k residents 0.000192%** 0.0000244 -0.0000147
(6.28) (0.34) (-0.46)
Per capita ethanol consumption from beer 0.651 1.352* 1.200%%**
(1.26) (1.71) (5.36)
Percentage of state population living in metropolitan statistical areas (MSA) -0.0137*+* -0.0361*** -0.0188***
(-1.98) (-3.63) (-3.73)
Real per capita personal income -0.000114%** 0.0000678 0.0000313
(-2.76) (1.59) (1.50)
Constant 7.859** -10.65%* 4.527*+*
(2.09) (-2.08) (2.28)
N 28,716 28,716 28,716
Outcome Firearms Homicide Rate Firearms Homicide Rate Non-Firearms Homicide Rate
County FE No Yes Yes
Controls Yes Yes Yes

t statistics in parentheses
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APPENDIX
Data Sources

Data come from US Census Bureau, HRSA, USDA, BLS, Institute for Public Policy and Social Research, Every-
town for Gun Safety, FBI, Vera Institute and Donohue, supra note A9.

2002-2016 FFL listings County Business Patterns (CBP)

FFLs listings are updated by Bureau of Alcohol,
Tobacco, Firearmsand Explosive (ATF)onamonthly
basis. FFL listings for January of 2014-2016 were
downloaded from the ATF website: https://www.
atf.gov/firearms/listing-federal-firearms-licensees

FFL listings from 2002-2013 were received from
the ATF through a Freedom of Information Act
(FOIA) request. Data prior to 2002 was not avail-
able. The months provided through the FOIA
request are February 2002, October 2003, May
2004, March 2005, January 2006, February 2007,
January 2008, January 2009, January 2010, Jan-
uary 2011, January 2012, and January 2013.

The decline in the number of Walmart FFLs pre-
sented in Figure 1 appears to take place over two
years. We believe that this is an artifact of the fact
that some Walmart locations that stopped sell-
ing firearms in 2006 did not cancel their license
to sell firearms and rather allowed the license to
lapse sometime after February 2007.

Walmart store opening data

Data on store openings were gathered by Holmes
(2011) and are available at http://users.econ.umn.
edu/~holmes/data/WalMart/index.html

Census Bureau

Intercensal estimates of race, age, gender, and
ethnicity are used for 1990-2010. For 2011-2014,
these variables come from the 2010-2014 ACS
5-year estimates. For 2015-2018, these variables
come from the 2014-2018 ACS 5-year estimates.
Poverty rates for the entire period come from the
Census Small Area Income and Poverty Estimates
(SAIPE) Program.

Land area estimates used to determine population
density are provided by Census geographic files.

Bureau of Labor Statistics (BLS)

Unemployment rates for the entire period come
from the BLS.

https://doi.org/10.1177/1073110520979404 Published online by Cambridge University Press

Using CBP data, we create a measure of social
capital equal to the total number of recreational,
personal services, religious, civil, and professional
institutions per 100,000 residents. The dataset
recorded institutions using SIC codes prior to
1998 and used NAICS codes from 1998 onward.

Our measure of social capital includes the SIC
codes 72%*, 79%¥ 84** 86%* 0752, 4493, 4899,
6512, 6531, 6553, 6732, 7383, 7384, 7389, 7521,
8399, and 8999, as well as the NAICS codes
TLURERE g19%kk and 813%FF,

Gun control laws

Data on gun control laws is sourced from Every-
town for Gun Safety, as described in Siegel et al.
(2017). Data is only available at the state level.

Area Health Resources Files (AHRF)

The share of residents that are veterans, the
number of primary care physicians per 100,000
residents, and the number of psychiatrists per
100,000 residents for the entire period are
sourced from the AHRF.

Data on the share of uninsured individuals is not
available for much of the analyzed period, so it is
not used as a control. We do use the share of unin-
sured individuals in 2005 as part of the 2006 het-
erogeneous treatment analysis.

Department of Agriculture

For the heterogeneous treatment effect analysis,
we use rural-urban continuum codes (RUCC) cre-
ated by the Department of Agriculture in order
to separate out large metropolitan, small metro-
politan, micropolitan, and rural counties. RUCC
codes from 1993 (based on the 1990 Census) are
used in the 1994 analysis and RUCC codes from
2003 (based off the 2000 Census) are used in the
2006 analysis.

RUCC codes 0 and 1 are classified as large metro-
politan areas, codes 2 and 3 as small metropolitan
areas, codes 4 through 7 as micropolitan areas,
and codes 8 and 9 as rural.
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