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Abstract

Despite persistent debate on the role of concealed-carry legislation, decisions to legally carry
concealed handguns are not well understood. Using detailed data on concealed-carry permit
applications, we explore whether individuals apply for concealed-carry permits in response to
crime. We find that recent homicides increase applications in areas relatively near to the in-
cident. The effects are driven by gun-related homicides, and are more pronounced for white,
male, and Republican applicants. We also find suggestive evidence that applicants are more
responsive when they share a demographic characteristic with the homicide victim. The re-
sults further indicate that applications after recent homicides are more likely to be renewed,
consistent with persistent precautionary behaviors. Our findings provide causal evidence that
crime risk influences individual decisions regarding legal gun use.
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I Introduction

The presence of concealed handguns in public spaces is a divisive issue central to ongoing

gun-control debates. Every state in the U.S. has legislated a permit application process whereby

citizens can legally carry a concealed firearm in public and estimates indicate that the number of

concealed-carry permit holders has increased from 2.7 million in 1999 to 12.8 million in 2015

(Lott, Whitley and Riley, 2015). More recently, states have expanded concealed-carry policies by

relaxing restrictions on permit holders or removing restrictions on “gun free” zones. For instance,

since 2013 at least 36 states have introduced highly contested legislation to allow some form of

concealed carrying on college campuses.1

The prevalence of concealed-carry legislation and limited data on gun ownership have resulted in

an intense scrutiny of concealed-carry laws and a large body of research showing mixed results of

the reduced-form effect of these laws on crime.2 While the implications of legal concealed

carrying have generated considerable interest from researchers and policy-makers alike, it is

surprising that the determinants of the decision to legally carry a concealed firearm largely remain

in the periphery of rigorous quantitative analysis. In this paper, we deviate from the large

literature analyzing the reduced-form effect of concealed-carry laws on crime by instead

considering whether individuals respond to crime by applying for permits to legally carry a

concealed firearm.

To do so, we use unique concealed-carry application data from North Carolina spanning 1998 to

2012 to analyze the effect of crime on the number of applications for concealed-carry permits. We

initially focus on homicides using North Carolina vitality data, but also analyze crime more

generally using the FBI’s Uniform Crime Reports. Our empirical strategy exploits monthly

variation in the timing of recent crime incidents, most notably homicides. Intuitively, our

approach compares the number of applications in months with recent homicide incidents to

months without recent homicide incidents within the same year for a given city after controlling

for differences that are expected across different months of the year.

We find that recent homicides increase concealed-carry applications for residents near the
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homicide incident. Specifically, our estimates suggest that a homicide incident increases the

number of citywide applications by approximately 13 percent over the following two months in

relatively small cities and by 8 percent over the following two months in larger cities when using

disaggregate data that measures recent homicides and applications at the census tract level. For

comparison, Depetris-Chauvin (2015) finds that Barrack Obama’s 2008 election victory led to a

38 percent increase in firearm background checks, which proxy for the demand for guns. We

note, however, that homicides are infrequent and that our estimates indicate an effect only in areas

close to recent homicides, which together suggest that responses to crime do not explain recent

dramatic increases in concealed-carry permits in the U.S.

We further show that our results are robust to various model specifications and find similar results

using alternative data sources to measure crime. Crucial to the validity of our research design, we

demonstrate that the effects are present following and not prior to homicide incidents, thus

reinforcing a causal interpretation of the estimates. Our estimated effects are driven by

gun-related homicides and the effect is not apparent for less-serious crimes, suggesting that

individual application decisions are more responsive to crimes that likely represent a more serious

perceived threat.

The detail of our data also allow us to explore heterogeneous effects by applicant characteristics

and identify specific circumstances that lead to precautionary gun-related behaviors. Our finding

that the severity of the crime incident and the proximity to the incident are systematically salient

to applicant behaviors is consistent with recent research suggesting that individual perceptions of

crime risk depend on extreme experiences with crime in the local neighborhood rather than

reported aggregate crime rates (Salm and Vollaard, 2016). We also find evidence that males,

whites, and Republican applicants are more responsive to recent homicides. Furthermore, we find

suggestive evidence that the demographic salience of the homicide victim affects the

responsiveness of certain applicants. For instance, we see a pronounced effect of female

applicants responding to female-victim homicides. Finally, we analyze permit renewals and find

that concealed-carry permits issued after recent homicide incidents are more likely to be renewed,
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suggesting that homicide incidents lead to persistent updated beliefs.

Our study provides the first causal evidence linking homicide incidents—plausibly related to

perceptions of crime risk—to legal gun carrying. As such, our findings contribute to a better

understanding of when and why individuals choose to legally carry guns in public. As gun

carrying has important public safety implications, our results are relevant for current and future

research seeking a more comprehensive understanding of the effect of guns in society. Our

analysis also adds to the literature seeking to understand the demand for guns as concealed-carry

permit applications act as a proxy for legal handgun ownership. Given the difficulty of measuring

gun ownership and the lack of exogenous variation, past research has primarily relied on the

General Social Survey to document important correlates of gun ownership (Glaeser and Glendon,

1998; Kleck and Kovandzic, 2009). Though concealed carry permit applications are an imprecise

proxy for gun ownership, our paper is the first to directly consider the causal effect of recent

crime on gun-related behaviors.

While we have thus far emphasized how our study provides insight into gun-related behaviors in a

highly relevant policy setting, our study also contributes to a large literature analyzing the

evolution of beliefs in response to uncertainty or a change in environment. Studies analyzing

experience-based learning models have provided consistent evidence that changes in environment

can shape decisions associated with risk and that these decisions often have important

implications. For instance, recent studies have focused on insurance take-up following natural

disasters (e.g. Browne and Hoyt, 2000; Gallagher, 2014). Others have considered the willingness

to bear financial risk based on individual experiences with macroeconomic outcomes

(Malmendier and Nagel, 2011), housing decisions for those in cancer clusters (Davis, 2004),

and—particularly relevant for our context—changes in precautionary behaviors following

perceived changes in crime risk (Salm and Vollaard, 2016). Our analysis contributes to this

literature by analyzing decisions to apply for concealed-carry permits in a fully natural setting

with significant uncertainty regarding the actual crime risk as well as the effectiveness of guns as

precautionary devices.3
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Related settings where economists have identified precautionary responses to perceived changes

in crime risk include homeowner purchases of bars on windows, locks, and alarms following

increases in burglaries and robberies, (Clotfelter, 1978; Philipson and Posner, 1996) and families

moving out of neighborhoods where crime is increasing or sex offenders are identified (Cullen

and Levitt, 1999; Pope, 2008).4 Relative to bars on windows, locks, alarms and out-migration,

precautionary responses that lead to increases in gun carrying have serious potential externalities.

Moreover, it is unclear how legal gun carrying interacts with public policing efforts intending to

reduce crime.5 Notably, survey evidence does support the notion that gun owners respond to the

fear of crime, however the lack of causal estimates stresses the need to understand the link

between crime and the updating of beliefs leading to gun-related precautionary behaviors.6

II Background

Modern concealed-carry laws—establishing a permit application process—were largely

implemented in the early 1990s. For instance, only ten states had concealed-carry laws in 1988,

but by 1996 this number had increased to 30. To date, all 50 states have a concealed-carry

application process, though eligibility requirements differ significantly across states.7 These laws

can be broadly categorized as shall-issue, may-issue, or unrestricted carry. The majority of laws

are shall-issue laws that issue concealed-carry permits to qualified applicants without stated

justification for a permit. That is, as long as an individual has met the age, training, and

background requirements the state shall issue a permit. In addition to considering whether the

applicant meets the eligibility requirements, may-issue laws require a determination of whether

justification is warranted based on the stated reasons for the permit.8 More recently, several states

have enacted unrestricted-carry laws that do not require a license or permit to carry a concealed

weapon. As of 2015, 35 states have shall-issue laws, 9 have may-issue laws, and 6 have

unrestricted-carry laws.9

A large literature explores the reduced-form effects of concealed-carry laws on crime. Lott and
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Mustard (1997) were the first to show a deterrent effect of concealed-carry laws on crime, which

initiated a flood of research and contentious debate on the effects of concealed-carry laws.

Among those critical of Lott and Mustard (1997) include Black and Nagin (1998), Ludwig

(1998), Dezhbakhsh and Rubin (1998), Duggan (2001), Ayres and Donohue (2003), Rubin and

Dezhbakhsh (2003), and Donohue, Aneja and Weber (2017) who find that shall-issue laws have

either no significant effect on crime or slight increases in certain types of crime.10 Others have

found supporting evidence for a deterrent effect of concealed carrying on crime including Lott

(1998), Bronars and Lott (1998), Moody (2001), Plassmann and Tideman (2001), Olson and

Maltz (2001), and Mustard (2001). We do not take a position on the consequences of these laws;

rather, our focus on the determinants of concealed carrying is motivated by the many potential

positive and negative externalities associated with the decision to legally carry a gun in public.

Moreover, the mixed findings on this topic stress the importance of understanding behavioral

mechanisms contributing to reduced-form estimates of concealed-carry laws on crime and, more

generally, any estimates of the effects of gun-related policies on societal outcomes.

Though the underlying reasons for concealed carrying are typically overlooked, several studies

have documented correlates of concealed-carry permits. Due to the poor quality and availability

of concealed-carry data, these studies typically rely on cross-sectional comparisons of aggregate

data.11 In such cases, the estimates cannot be interpreted as causal and inference regarding

individual behaviors related to gun activity is severely limited. To our knowledge, this paper

provides the first analysis exploring the causal effect of a potential determinant of gun

carrying—recent crime incidents—on concealed-carry applications.

II.I North Carolina Shall-Issue Law

North Carolina implemented a shall-issue law in July of 1995, joining the nationwide movement

allowing qualified individuals to carry a concealed handgun in public. Prior to the law change,

North Carolina statutes prohibited concealed carrying of deadly weapons outside of one’s own

premises. The 1995 law mandates a permit obtained through a statewide application program for
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any individual carrying a concealed handgun. Each applicant must be a U.S. citizen, a resident of

the state for 30 days or longer, at least 21 years of age, must not suffer from a “physical or mental

infirmity that prevents the safe handling of a handgun,” and complete an approved course in

firearm safety and training. Individuals seeking a permit must apply to the county sheriff’s office

and pay a non-refundable permit fee.12 A permit can be denied if the individual is under

indictment, has a felony record, is a fugitive from justice or is ineligible to own, possess, or

receive a firearm under state or federal law. The permit is valid for five years and, unless revoked,

can be renewed for consecutive five-year periods.

As highlighted by Thompson and Stidham (2010), North Carolina offers a unique setting to study

behaviors leading to concealed-carry permit applications. In particular, North Carolina offers

substantial variation in demographic characteristics, degrees of urbanization, income levels,

educational attainment, and political ideology. The state ranks 9th in population with nearly 10

million residents and is racially diverse, with 35 percent of the population consisting of minorities

and 22 percent black.13 Historically, the state has been politically balanced and is typically

labeled a swing state in presidential elections.14 Furthermore, North Carolina’s 1995 adoption of

its shall-issue law provides substantial variation over time to study concealed-carry take-up.

III Data

We use individual concealed-carry application information from a statewide database managed by

the North Carolina State Bureau of Investigations.15 The database is updated as sheriffs receive

and record individual applications. Our data span 1996 to 2012, throughout which we observe

over 378,000 new concealed-carry applications. The data identify each applicant’s city of

residence, gender, age, race, date of application and date the permit is issued.16 The data also

include information on permit expirations, renewals, and whether the permit application is

approved or denied.

We restrict our sample to first-time permit applicants in order to exclude individuals who renew a
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prior permit or submit a new application because of an expired permit. To avoid potential

confounding effects due to the initial passage of the law, we also restrict the data to applications

submitted after 1997.17 Figure 1 shows the number of new monthly permit applications in North

Carolina from January 1998 through December 2012. The number of monthly applications

remained relatively flat through the early 2000s prior to rapidly increasing in the second half of

the decade. The dramatic increase in permit applications, as seen in Figure 1, is consistent with

national permit trends documented by Lott, Whitley and Riley (2015).

We initially focus on changes in concealed-carry applications following homicide incidents,

though we also consider less serious crimes and alternative external causes of death. We measure

homicides using multiple independent data sources. Our primary source is the North Carolina

State Center for Health Statistics (NCSCHS) Vital Records that include all recorded deaths in

North Carolina.18 In these data we observe the cause of death, the city of occurrence, the date of

occurrence, and the deceased individual’s gender, age, race and marital status.19 We use

census-incorporated place identifiers in the NCSCHS to merge cities with those identified in our

concealed-carry sample. As such, our analysis includes incorporated areas in North Carolina from

January 1998 through December 2012.20

Our secondary source of data is the Uniform Crime Reports (UCR) collected by the Federal

Bureau of Investigation (FBI). UCR data include monthly crime statistics reported by local

law-enforcement agencies to the FBI. The details available in the UCR data also allow us to

consider the effects of crimes, other than homicides, on concealed-carry applications. The

analysis using UCR data focuses on municipal law enforcement agencies across North Carolina

that are actively reporting crime data over our sample time frame.21

Although we use both the NCSCHS and UCR data in our city-level analysis, we focus primarily

on the results obtained using the NCSCHS data due to several shortcomings of the UCR data. For

instance, while the NCSCHS data are administrative records that include all deaths in North

Carolina, the UCR is a voluntary program known to suffer from misreporting and inconsistent

reporting.22 Furthermore, the NCSCHS data include actual homicides rather than just homicide
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arrests, as observed in the UCR.23 Finally, the UCR data is more difficult to match to our

city-level application data as it is measured at the law enforcement agency level and municipal

agency jurisdictions are not necessarily defined by city boundaries. The NCSCHS data, on the

other hand, allow for a direct city-level match with our application data.

As the NCSCHS data are at the city-by-month level, we aggregate our application data similarly

to obtain a city-by-month panel of concealed-carry permits and mortality outcomes. Our sample

is a balanced panel of 30,180 city-by-month observations from 171 cities.24 The first column in

Panel A in Table 1 shows the average number of concealed-carry applications in our sample of

cities for each demographic group explored in the analysis. In Columns 2 and 3 we show means

by cities above and below the median population as we anticipate differential responses to crime

across small and large cities. In particular, homicides in relatively small cities are more likely to

affect average perceptions regarding crime risk. Indeed, because homicides are far less frequent

and more “local” in terms of proximity, small cities provide a more natural setting to test for

behavioral responses to crime that lead to concealed carrying.25

Based on the 2010 population of each city, there are 86 cities at or below the median population

of approximately 8,500. Although there are roughly 10 times as many people in relatively large

cities, the mean number of applications is only four times larger, which is illustrated by an

application rate nearly twice as large in relatively small cities. Across both small and large cities,

Table 1 reveals consistently higher average applications for males and whites.

In Panel B of Table 1 we show summary statistics for the NCSCHS homicide measures used in

our analysis. Though we primarily focus on indicators for whether there was a homicide in a prior

month, we also show results using each homicide measure shown in Panel B. Column 1 indicates

that 11 percent of cities experience a homicide incident in the average month and that there are

0.181 homicides per city-month. While homicide incidents occur more frequently in relatively

large cities, homicide rates are similar across cities above and below the median population. In

small cities, 97 percent of monthly homicides are single homicide incidents, while the same is

true for 65 percent of monthly homicides in relatively large cities. Notably, in both small and
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large cities approximately two-thirds of homicides are committed with a gun.

IV Empirical Strategy

As discussed previously, we initially focus on the response of new concealed-carry applications to

homicide incidents and later extend the analysis to other crimes. Given our focus on the number

of applications and because we often have cells with zero applications, our estimates are based on

Poisson models, which have several advantages over alternative count models such as a negative

binomial. For instance, Poisson models avoid incidental parameters problems when including

fixed effects and do not require the arrival process for the number of applications to follow a

Poisson distribution. Rather, the consistency of the time-varying covariates simply depends on

correct specification of the conditional mean of the outcome (Cameron and Trivedi, 1986).

Furthermore, we relax the assumption of equality between the conditional mean and variance by

calculating robust standard errors (Wooldridge, 1997; Cameron and Trivedi, 2013).26

Our empirical approach exploits variation in homicide incidents within cities over time to identify

the effect of crime on new concealed-carry permit applications. In our baseline model we assume

that the number of applications, App, in city i at time t,where t is a given year y and month m

(t ∈ {y ×m}), is characterized by

Appi,t = exp(
n∑

j=1

βjhomicidei,t−j + γi,y + θm), (1)

where homicidei,t−j is a measure of lagged homicides, γi,y are city-by-year fixed effects, and θm

are month fixed effects. We measure recent homicides using homicide rates, levels or indicator

variables. We calculate standard errors corrected for potential clustering at the city level to

address the possibility that monthly observations within cities are correlated.

The inclusion of city-by-year fixed effects ensures that the estimation controls for city-year

specific shocks affecting concealed-carry permit applications such as annual changes in crime

levels, population, demographic composition, policing, and other relevant city, county, or state
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shocks and policy changes. This is important as time-invariant city characteristics are likely

related to crime rates and the number of concealed-carry permits. Our baseline model also

controls for month fixed effects, which account for aggregate annual shocks and seasonality in the

demand for concealed-carry permits. This also is important as Figure 1 shows spikes each year

during the months of January through March. Finally, in our sensitivity analysis we show that the

estimates are robust to models that also include county-specific linear trends and year-by-month

fixed effects.

Our use of lagged homicides in Equation 1 implicitly assumes that recent homicides affect current

application decisions and allows us to test the persistence of the effect. We also explore models

including leads to address concerns regarding reverse causality. The results of this analysis,

discussed in more detail below, reveal that monthly changes in homicides are not driven by recent

changes in concealed-carry applications.

Intuitively, our preferred specification compares the number of applications within city-years

following homicide incidents in previous months, while controlling for the differences that are

expected across months of the year. Under the assumption that other determinants of

concealed-carry permits are unrelated to the timing of local homicide incidents across months

within city-years and after adjusting for seasonality, the estimate of β identifies the causal effect

of a recent homicide incident on the number of new concealed-carry applications. Though we

start by showing estimates for all cities in our sample, our estimates by city size lead us to focus

exclusively on concealed-carry applications within relatively small geographic areas over time. In

a subsequent section, we further explore the influence of geographical proximity to crime on

concealed-carry applications using alternative disaggregated crime data in relatively large cities in

North Carolina.
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V Results

V.I Main Results

Panel A of Table 2 shows the estimated effects of lagged homicide measures on concealed-carry

applications for all 171 cities in our sample. Panels B and C show the results separately for cities

below and above the median population. Each specification includes month fixed effects and

city-by-year fixed effects. Column 1 reports the effect using homicide rates (monthly homicides

per 10,000 individuals), Column 2 reports the results using homicide levels, and Columns 3 and 4

use indicator variables for homicide incidents in prior months.

The results using the full sample of cities (Panel A) suggest that homicides have no significant

effect on concealed-carry permit applications. This is not surprising given that many of these

cities are large urban areas where homicides are relatively frequent and are less “local” in the

sense that neighborhoods directly affected by the incident are likely only a small fraction of the

city-wide population. Indeed, stratifying the estimates by median population reveals that the

Panel A estimates mask important differences across city size. In particular, the results in Panel B

suggest that a recent homicide incident has a significant effect on concealed-carry permit

applications in cities below the median population. This is true whether we use homicide rates

(Column 1), levels (Column 2) or indicator variables (Columns 3 and 4). Though the point

estimates are noticeably smaller when using rates (Column 1), the actual effect sizes are only

slightly smaller as an additional homicide in levels (i.e. in cities with an average population of

4,570) represents approximately 2.2 additional homicides per 10,000 residents. Focusing on

Column 4, the point estimate suggests that a homicide incident increases applications by

approximately 13 percent over the next two months ((e0.124 − 1)× 100%).27 On the other hand,

the estimates in Panel C indicate no clear effects of homicides on permit applications in larger

cities.28 While the results in Table 2 provide evidence that applications respond in areas relatively

near the homicide incident, we note that there may also be other differences between large and

small cities with regards to concealed carrying.
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To provide some context for these estimates, the average city with below median population

receives three applications per month; a homicide in these cities will increase applications by 13

percent over the next two months, or by roughly two-thirds of an application.29 Though the

estimates demonstrate a large response in percentage terms, it is worth noting that homicides are

extremely rare events that explain only a small portion of the variation in the number of

applications.30 As reported in Table 1, the probability of a homicide in any given month in a city

below the median is 0.03.

V.II Sensitivity Checks

Focusing on the sample of cities below the median population, we next consider whether the

estimates in Table 2 are sensitive to alternative specifications. Table 3 shows results that explore

the sensitivity of our estimates to various specifications including models that alternatively

control for year-month-specific shocks and county-specific linear time trends. For comparison,

Column 1 first reports the estimates from the specification used in Column 4 of Table 2, Panel B,

which includes month and city-by-year fixed effects. Column 2 additionally includes a

county-specific linear time trend. In Column 3 we include year-by-month fixed effects to the

model, which will account for state-wide shocks in any calendar month. Finally, in Column 4 we

include both year-by-month fixed effects and a county-specific linear time trend. Notably, the

estimates across the specifications in Table 3 are largely similar in magnitude and precision,

which supports the validity of our estimates presented in Column 1. As such, our subsequent

analyses continue to focus on the specification reported in Column 1, which includes month fixed

effects and city-by-year fixed effects.31

V.III Additional Estimates by City Size

To further investigate the role of city size, we explore how the estimates change when we focus on

alternative stratifications of smaller and larger populated cities. Specifically, we use a moving

sample size of 40 cities, starting with the 40 least populated cities and incrementally move to a
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sample of the 40 most populated cities, plotting each coefficient estimate. We continue to employ

a similar specification as in Column 4 of Table 2. This process results in 132 estimates, which we

plot in Figure 2. The point estimate for the 40 smallest cities is shown on the furthest left point of

the graph (approximately 0.11). As seen in the figure, estimates in cities below the median are

consistently positive, but incorporating variation from larger cities leads to point estimates close

to zero and not statistically different from zero, reinforcing the finding that the effect is more

salient in smaller, more localized settings. Given these results, our next set of tables focuses on

cities below the median population, though in subsequent analysis we also consider the effects in

several large cities in North Carolina using alternative disaggregated crime data.32

V.IV Treatment-Effect Dynamics and Event Study Analysis

In this section, we explore estimates from an event study model to consider the dynamic effects of

homicides on concealed-carry applications. In addition to providing insight into the persistence of

the effect, this analysis serves to address concerns that changes in the number of homicides may

be driven by recent changes in concealed carrying and/or related activities. That is, this approach

allows us to address potential concerns over the causal direction of the estimates and to capture

the temporal relationship between permit applications and homicides.

Our approach closely follows Gallagher (2014). In particular, we include indicator variables for

all periods leading up to and following homicide incidents using the following estimating

equation,

Appi,t = exp(
6∑

k=−6

βkHi,k + γi,y + θm). (2)

The indicator variables, Hi,k, take a value of one if city i had a homicide incident in the

two-month time period k, and are zero otherwise.33 In the analysis, we consider applications one

year before and after the month of the homicide incident. Since many cities observe multiple

homicide incidents in the data, each homicide is coded with its own set of indicator variables.

Following Gallagher (2014), we bin Hi,k by creating a single indicator variable for the end
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periods.34 These end period bins pool the effect over multiple time periods, but are of little

interest as we are concerned with applications in months surrounding the homicide incident.

Finally, we omit the month of the homicide incident. The estimated coefficients can be interpreted

as the approximate percent change in applications relative to the month of the homicide incident.

Similar to our main specification, the model also includes month fixed-effects and city-by-year

fixed effects.35

Figure 3 plots the two-month coefficient estimates and the 95 percent confidence interval of the

event time indicators from Equation 2.36 Month zero represents the month of the homicide

incident. The estimate at month two corresponds to the change in applications in the first and

second month after the homicide incident; the estimate at month four corresponds to the change

in applications in the third and fourth months after the homicide incident; and so on. The results

in Figure 3 show no significant effects on applications in the year leading up to a homicide

incident, which reinforces the causal direction of the estimation. In the two months following a

homicide incident, we observe a coefficient estimate of approximately 0.12. This effect does not

persist in the following months, as the estimates in months 3 through 12 are close to zero and not

significant. We find similar results in Appendix Table A2 where we systematically add leads and

lags to our main specification outlined in Equation 1.

These results confirm that a homicide in the past two months significantly increases

concealed-carry applications, but provide no evidence that current permit applications are related

to homicides in future months. We view this as strong evidence supporting our identification

strategy and reinforcing a causal interpretation of the results.37

V.V Gun-Related Homicides and Other Causes of Death

Thus far, we have shown evidence that the number of concealed-carry applications in relatively

small cities respond to homicide incidents, consistent with the notion that more proximal

perceived threats affect individual gun-related decisions. If individuals are also sensitive to the

severity of perceived threats, we may expect a more pronounced response following homicides
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committed with a gun and we would not expect a response to alternative external causes of death

where the perceived threat is likely minimal or nonexistent. In Table 4 we show estimated effects

separately for gun related homicides and consider other external causes of death available in the

NCSCHS data. We are particularly interested in the degree to which homicides with a gun

differentially affect the decision to apply for a concealed handgun permit, as shown in Column 2.

The estimate reveals that the effect on all homicides is largely driven by gun-related homicides.

In columns 4 through 6 of Table 4 we assess whether other external causes of death that are less

likely to influence perceived security affect permit applications. We focus on the three most

commonly observed external causes of death: motor vehicle accidents, suicides, and

drug-overdoses.38 The bottom row in the table shows the mean monthly mortality rate for the

cities below the median population in our data. The estimated effects of external causes are small

relative to the estimated effect of a recent homicide and are not statistically significant, suggesting

that these other common causes of death do not increase permit applications.

V.VI Heterogeneity by Applicant Characteristics

We next turn to identifing the types of applicants that are responsive to recent homicide incidents.

We first explore heterogeneity using voter history data, and then consider differences across

demographic groups including age, gender, and race. We also consider whether applicants are

more responsive when they share a similar characteristic with the victim of the homicide.

V.VI.1 Voter History

One reason to consider effects by voting patterns is because political affiliation serves as a proxy

for a prevailing gun culture, with Republicans having higher gun ownership rates and less support

for gun control measures (Costanza, Kilburn and Miles, 2013; Hepburn et al., 2007). In a recent

study, Depetris-Chauvin (2015) finds that the fear of additional gun regulations surrounding the

2008 presidential election led to a dramatic increase in the demand for guns that was more

pronounced in states with a higher Republican presence. Our analysis shifts the focus from the
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fear of potential gun regulations to the fear of crime victimization by testing whether homicide

incidents differentially affect precautionary gun behaviors among individuals likely to be more

supportive of gun use. This exercise is also interesting as the estimates potentially shed light on

an underlying behavioral factor that, at least to some degree, contributes to the stark political

disparity on opinions regarding gun control in the United States.

For this analysis, we obtained records from the North Carolina State Board of Elections that

include voter registration and participation in party primaries for all voters participating in

municipal, state, and national elections spanning 2004-2014.39 For our proxy of voter affiliation,

we label an individual a Republican if they have registered as Republican or voted in the

Republican primary in at least 70 percent of all elections in which they have participated. We

calculate a similar measure for Democrats and label the remaining individuals as otherwise

affiliated. We were able to uniquely match voter history records to 34,958 of the 44,588

individuals that submitted concealed-carry applications in cities below the median population. Of

the linked individuals, 16,086 are labeled as Republican, 9,749 as Democrat, and 9,120 as other.

We also classify the individuals in the sample as either voters or non-voters.40

The results of this analysis are reported in Table 5 Panel A. Columns 1 through 3 show the

estimates for our main sample, individuals without a voter history, and voters. While the response

is more precisely measured among voters, the differences between voters and nonvoters is not

significant. Columns 4 through 6 show the estimates by Republican, Democrat, and other. These

estimates suggest that Republicans are more likely to apply for concealed-carry permits following

a homicide incident, though the estimated effects for Republican and Democrat applicants are not

significantly different.

In light of Depetris-Chauvin (2015), who documents dramatic changes in firearm background

checks surrounding the 2008 presidential election, we also show estimates that consider if there

are differential effects to a recent homicide incident before and after 2008. Panel B of Table 5

shows these results by including the interaction of a homicide in the previous two months with an

indicator for post-election in November 2008. That the interaction is not significant suggests that
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the behavioral response is similar for the timespan before and after the election.

V.VI.2 Demographics

We next estimate models including demographic-specific application counts in order to explore

whether applications from particular individuals are more responsive to recent crime. As reported

in Table 1, whites and males have much higher baseline application rates. Table 6 presents the

estimated effects of a homicide in the previous two months on the number of applications across

demographic groups. For comparison, Column 1 presents the estimated effect for all individuals,

and estimates by race, gender and age categories are shown in columns 2 through 8. The results

suggest that whites, males, and individuals ages 40-59 are most responsive, with the point

estimates suggesting that a homicide incident in the previous two months increases applications

by roughly 15 percent. The estimates for ages 21-39 and ages 60+ are positive but less precise,

while the estimated effects on female and black applications are not significantly different than

zero.

Our previous results demonstrate that gun-related homicides and homicides in relatively small

cities are more salient to permit application decisions. However, spatial distance is just one

dimension that may influence an individual’s decision to apply for a permit. It may also be the

case that sharing common characteristics with the homicide victim influences the perceived

likelihood of victimization and subsequent decisions toward self-protection. Existing research

provides such evidence suggesting that individual behaviors change as beliefs are updated based

on experiences of those in comparable situations. For example, Lochner (2007) finds that

perceived probabilities of arrest are related to a sibling’s criminal history and avoidance of arrest.

In the context of health behaviors, Lin and Sloan (2015) find that smokers are more likely to quit

smoking when a nearby resident is diagnosed with lung cancer. Along these lines, we next test

whether the salience of the victim influences potential applicants. In other words, are applications

more responsive when the applicant shares a common characteristic with the victim?

To analyze the extent to which victim salience contributes to changes in applications we estimate
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a model similar to Equation 1 that focuses on incidents where applicants and homicide victims

within the same city share a demographic characteristic. For instance, for females we estimate the

following Poisson regression model,

FemAppi,t = exp(β1FemV ici,t + β2MaleV ici,t + αm + γi,y), (3)

where FemAppi,t is the number of female permit applications in city i at time t, where t is a

given year y and month m. FemV ici,t is an indicator that takes the value of one if there was a

homicide in the previous two months and the victim was a female. Similarly, MaleV ici,t is an

indicator that takes the value of one if there was homicide in the previous two months and the

victim was male. αm and γi,y represent month fixed effects and city-by-year fixed effects.

The results of this analysis are reported in Table 7. Column headers indicate the

demographic-specific measure of concealed-carry applications and row titles correspond to the

demographic-specific homicide indicator variables included in the model. Prior to inspection of

the results, it is worth noting that the estimates presented in columns 1 through 4 of Table 7 are

simply a weighted average of the point estimates presented in columns 2 through 5 of Table 6

where the weighting is determined by the share of victim homicides within each demographic

group. We also note that the fluctuation in our sample size across columns 1 through 4 is a result

of using a fixed-effects maximum likelihood approach that drops observations lacking variation in

demographic-specific applications within city-years.

Column 1 of Table 7 shows the estimated response of black applications separately for incidents

involving a white victim and incidents involving a black victim. Estimates from similar models

focusing on white applications are reported in Column 2. These estimates reveal no significant

differential effects across race. The estimates in columns 3 and 4 focus on gender-specific

applications responding to homicide incidents separately by the gender of the victim. These

estimates show large and significant effects on applications in cases where the applicant and the

victim are the same gender. However, the estimates on female victim homicides are not
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significantly different from the estimates on male victim homicides in either Column 3 or Column

4.41

V.VII Estimated Effects on Permit Renewals

In this section, we explore whether permits obtained after recent homicide incidents are more or

less likely to be renewed. Doing so allows us to speak to longer run decisions to extend the option

to legally carry a concealed firearm. It is not clear a priori how recent homicide incidents lead to

updated beliefs that might affect the likelihood of future renewal. On the one hand, responses to

recent homicides may be due to a temporary emotional response to a perceived threat or an

overreaction. In such cases, we would expect applications to have a lower likelihood of renewal.

This would be consistent with the tendency of individuals to purchase precautionary devices, and

then not use them after a period of time (Yechiam, Erev and Barron, 2006). On the other hand,

homicide incidents may have longer-term effects on individuals and increase the likelihood of

renewal relative to alternative motivations for permit applications.

Our analysis on permit renewals is also related to recent research testing for systematic projection

bias in individual-decision making. In contrast to standard assumptions that individual forecasts

of future utility are, on average, equal to realized utility, recent research has shown that

individuals may be systematically biased when predicting future utility. To illustrate evidence of

projection bias, Busse et al. (2015) show that contemporaneous weather influences new

four-wheel drive and convertible purchases, but that weather-influenced vehicle purchases are

more likely to be returned. Similarly, Conlin, O’Donoghue and Vogelsang (2007) find that

decisions to purchase items for cold weather are influenced by the current weather, and that such

items are more likely to be returned. In a similar spirit, we compare renewal rates of permits

obtained following recent homicides to renewal rates of all other permits.42 Note that this does

not represent a formal test for projection bias since it may be the case that permit holders realize

utility throughout the time period of their permit. Nonetheless, we can rule out projection bias in

this context if permits obtained after a recent homicide have a greater or equal likelihood of
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renewal relative to other permits.

For this analysis we restrict our attention to the first renewal opportunity of applicants in cities

below the median population that (i) are first-time permits holders and (ii) have permit expiration

dates at least a year before the end of our data.43 This effectively limits our sample to applications

submitted before 2007 and reduces the number of applications in cities below the median

population from 44,588, to 10,787. Of the permits in the resulting sample, 69 percent are renewed

within six months after their expiration date. We test for differences in renewal rates using a

linear probability model with the outcome being an indicator that takes the value of one if the

permit was renewed within six months after the expiration date, and zero otherwise.44

Table 8 reports the estimated effects of a homicide within the previous two months of the

application date on the probability of a permit renewal within six months after the expiration date.

In columns 1 and 2 we show results using all homicides and gun-related homicides. While there

is no apparent response to all homicides in Column 1, Column 2 suggests that a recent gun-related

homicide increases the probability of renewal by five percentage points, representing a seven

percent increase over the baseline renewal rate (69 percent). In columns 3 through 9 we show the

effects of gun-related homicides by applicant demographic characteristics. Similar to Table 6, we

find that the effects are driven by whites and males. Columns 7 through 9 indicate that the effect

on renewals is more pronounced among individuals over the age of 40. Taken together, these

results indicate that permits obtained shortly after a homicide incident are more likely to be

renewed, suggesting that homicide incidents lead to persistent precautionary behaviors in the

form of concealed-carry permits. Furthermore, the results yield no evidence for projection bias as

an explanation for the immediate increase in permits after a homicide incident.

V.VIII Estimated Response to Other Crimes

Consistent with evidence for precautionary behaviors following higher crime rates in other

settings, our results reveal an increase in concealed-carry permit applications following homicide

incidents. We next explore whether this is also true for less serious types of crime that may be less
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likely to influence perceptions of personal security. As discussed in the data section, we use

municipal law-enforcement agency crime reports available in the UCR data.45 Of the 171 cities in

our NCSHS data, 132 cities are represented by a municipal law enforcement agency in the UCR

data. This includes 69 of the 132 cities with populations below the median, for which we present

estimates in Table 9.46

Columns 1 through 5 of Table 9 show estimates for violent crimes including homicide, rape,

aggravated assault, and robbery, while columns 6 through 9 focus on property crimes including

burglary, larceny, and motor vehicle theft. The estimates shown in Table 9 panels A and B suggest

that individual permit applications are not responsive to violent or property crimes, with the

exception of homicides. The estimated effect on homicides, shown in Column 2 suggests that a

homicide in the previous two months increases concealed-carry applications by approximately 19

percent, slightly larger than the estimate obtained using NCSCHS data.47 However, none of the

non-homicide crime estimates are significant and all are small in magnitude relative to the effect

following a homicide incident. That applications appear to respond to recent homicides, but not

other crimes, reinforces the notion that application decisions are only sensitive to serious

perceived threats. It may also be the case that the general public is more aware of homicide

incidents as they may be publicized to a greater degree than other crime incidents, especially in

small communities.

VI Ancillary Analysis Using Disaggregated Data

Our main estimates provide strong evidence that homicide incidents increase concealed-carry

applications, but only in relatively small cities. Effects in small cities, in addition to the patterns

highlighted in figures 2 and 3, and Table A4 in the Online Appendix, suggest that the nearness of

the homicide incident likely influences decisions to apply for concealed-carry permits. That is to

say, homicide incidents in smaller cities likely provide a more natural setting to test for this

behavioral response. The question remains whether such responses are present in relatively large
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cities when analyzed at more local geographic classifications. We explore this further using

address-level crime data in a subsample of cities in North Carolina. Our data for this exercise

were obtained directly from nine municipal law enforcement agencies including Chapel Hill,

Fayetteville, Greenville, High Point, Raleigh, Rocky Mount, Sanford, Wake Forest, and Wilson.48

These data contain detailed information on crime incidents including address, offense type, and

date; and span 2002-2012, though the number of reported years varies by agency.49 The

populations in these nine cities range from 28 thousand to over 400 thousand; all are within the

top 30 largest cities in North Carolina and all are large relative to the sample of cities used in our

main analysis.

We aggregate the address-level crime data in several ways to explore the relationship between

geographic classification and applicant responses to homicide incidents. It is important to keep in

mind that analyzing data at various levels of aggregation has several tradeoffs. Consistent with

our motivation to focus on local areas, using disaggregated data can potentially improve the

precision of the estimates by focusing on salient treated groups that would otherwise be masked at

higher levels of aggregation. On the other hand, estimates based on variation within local areas

will not include spillover effects of homicide incidents also affecting neighboring areas. It is also

the case that more disaggregate data can potentially increase measurement error.50

With these caveats in mind, we use census sub-city geographic classifications for this exercise,

which provide a natural breakdown defined by criteria including a “homogeneity principle” that

defines areas based on “a nucleus with its surrounding zone of influence” (US Census Bureau,

2012). These classifications allow us to aggregate to the municipality, census tract, block group,

and block level. Census tracts, block groups, and blocks are geographic areas defined by visible

features (e.g. streets roads, highways, rivers, railroads etc.) and specified population and

geographical criteria (US Census Bureau, 2012).

We merge our crime data with concealed-carry application data and census demographic

characteristics. The average population in municipalities, census tracts, block groups, and blocks

is 112,830, 4,792, 1,796, and 148 respectively. In these cities, we observe an application rate of
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approximately 3.9 per 10,000 individuals, similar to the 3.75 applications per 10,000 that we

observe in cities above the median population in the NCSCHS sample. Similar to our main

analysis, we initially focus on homicide incidents.51

Following the identification strategy outlined in Section IV, we estimate the effect of a crime

incident in the previous two months on applications for concealed-carry permits within

municipalities and census areas. Similar to our main specification, our analysis controls for month

fixed effects and area-by-year fixed effects. We calculate standard errors corrected for potential

clustering at the geographic level of aggregation.

VI.I Ancillary Analysis Results

Table 10 shows the estimated effects of homicide incidents on concealed-carry applications

analyzed at the municipality, census tract, block group, and block level. In Column 1 the estimate

provides no evidence that homicide incidents in the previous two months affect concealed-carry

applications in municipalities, which is consistent with our estimates in relatively large cities in

Table 2. In Column 2 however, the point estimate indicates that a homicide in the previous two

months increases concealed-carry applications in census tracts by approximately 8 percent. This

estimate is smaller than the 13 percent estimate in our main analysis of below median population

cities, which have roughly the same average population as census tracts.52 In columns 3 and 4, the

estimates remain positive but are no longer significant, consistent with the analysis being too

disaggregated to yield information.53

We next expand our analysis in Table 11 to consider the effect of other violent and property

crimes measured at the census tract level. Similar to our findings in Table 9, there is no evidence

of an effect following violent, property, assault, robbery, larceny, or motor vehicle theft crimes.

Notably different from Table 9 estimates, Column 5 of Table 10 suggests that a recent burglary

increases the number of applications by approximately 8 percent within census tracts. Taken

together, the estimates using disaggregated data support our main findings that applications are

responsive to more serious perceived threats as measured by recent local homicide incidents. In
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the Online Appendix in Table A5 we show estimates from models that include additional lags and

leads. Similar to Table A2, these results show no relationship between current applications and

subsequent homicides, reassuring that endogeneity concerns are unlikely to be driving the

results.54

VII Conclusion

Using data on concealed-carry permit applications in North Carolina from 1998 to 2012, we

exploit variation in recent homicide incidents to estimate the effect of crime on concealed-carry

applications. We find that recent homicide incidents increase individual applications in relatively

small cities and in larger cities within census tracts. Our city-level estimates indicate that a

homicide incident increases applications by 13 percent for the following two months in relatively

small communities (cities with below-median population). The magnitude of the city-level

estimates diminish when analyzing effects in increasingly larger cites, though our analysis using

disaggregated data reveals persistent effects in relatively large cities when using tract level data.

Taken together, we view this as evidence that proximity to recent serious crime plays an important

role as individuals make decisions regarding legal gun carrying.

The detail available in our data also allow us to provide insight into specific circumstances

surrounding homicide incidents and characteristics of responsive applicants. We find that

gun-related homicides drive our main estimates and that white, male, and Republican applicants

are most responsive to homicide incidents. Our results also suggest that applicants respond more

when the homicide victim is the same gender. Finally, our results suggest that these precautionary

behaviors are persistent as individuals responding to recent gun homicide incidents are more

likely to renew their permits upon expiration relative to other permit holders.

Our results provide the first causal evidence that crime risk shapes individual decisions regarding

legal gun use. We view our research as taking an initial step toward a better understanding of the

determinants of concealed carrying and contributing to a more informed debate regarding the
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interaction between legal gun ownership, public safety and trade-offs associated with public and

private security efforts. Our analysis of the types of individuals and specific circumstances that

drive our estimates can inform society and policy makers of specific scenarios that lead to more

guns. Of course, whether these are desirable behavioral responses from a societal perspective

depends on their effect on public safety, which remains a source of ongoing controversy. Given

these ongoing debates and the recent dramatic increase in the number of concealed-carry permits,

understanding the determinants of concealed-carrying and the demand for guns remains an

important area for future research.

25



References

Ayres, Ian, and John J. Donohue. 2003. “Shooting down the ”More Guns, Less Crime” Hypoth-

esis.” Stanford Law Review, 55(4): pp. 1193–1312.

Ayres, Ian, and Steven D Levitt. 1998. “Measuring Positive Externalities from Unobservable

Victim Precaution: An Empirical Analysis of Lojack.” The Quarterly Journal of Economics,

113(1): 43–77.

Bankston, William B, and Carol Y Thompson. 1989. “Carrying Firearms for Protection: A

Causal Model*.” Sociological Inquiry, 59(1): 75–87.

Black, Dan A., and Daniel S. Nagin. 1998. “Do Right-to-Carry Laws Deter Violent Crime?” The

Journal of Legal Studies, 27(1): pp. 209–219.

Bronars, Stephen G., and John R., Jr. Lott. 1998. “Criminal Deterrence, Geographic Spillovers,

and the Right to Carry Concealed Handguns.” The American Economic Review, 88(2): pp. 475–

479.

Browne, Mark J, and Robert E Hoyt. 2000. “The demand for flood insurance: empirical evi-

dence.” Journal of risk and uncertainty, 20(3): 291–306.

Busse, Meghan R, Devin G Pope, Jaren C Pope, and Jorge Silva-Risso. 2015. “The psycholog-

ical effect of weather on car purchases.” The Quarterly Journal of Economics, 130(1): 371–414.

Cameron, A Colin, and Pravin K Trivedi. 1986. “Econometric models based on count data.

Comparisons and applications of some estimators and tests.” Journal of Applied Econometrics,

1(1): 29–53.

Cameron, A Colin, and Pravin K Trivedi. 2013. Regression analysis of count data. Vol. 53,

Cambridge university press.

Clotfelter, Charles T. 1978. “Private security and the public safety.” Journal of Urban Economics,

5(3): 388–402.

26



Conlin, Michael, Ted O’Donoghue, and Timothy J Vogelsang. 2007. “Projection bias in catalog

orders.” The American Economic Review, 97(4): 1217–1249.

Cook, Philip J, and John MacDonald. 2011. “Public Safety through Private Action: an Economic

Assessment of BIDS*.” The Economic Journal, 121(552): 445–462.

Costanza, SE, John Kilburn, and Brandon Miles. 2013. “The spatial dynamics of legal handgun

concealment.” Crime Mapping: A Journal of Research and Practice, 5(1): 39–62.

Costanza, Stephen E, and John C Kilburn. 2004. “Circling the welcome wagons: Area, income,

race, and legal handgun concealment.” Criminal Justice Review, 29(2): 289–303.

Cullen, Julie Berry, and Steven D Levitt. 1999. “Crime, urban flight, and the consequences for

cities.” Review of Economics and Statistics, 81(2): 159–169.

Davis, Lucas W. 2004. “The effect of health risk on housing values: Evidence from a cancer

cluster.” The American Economic Review, 94(5): 1693–1704.

Depetris-Chauvin, Emilio. 2015. “Fear of Obama: An empirical study of the demand for guns

and the US 2008 presidential election.” Journal of Public Economics, 130: 66–79.

Dezhbakhsh, Hashem, and Paul H. Rubin. 1998. “Lives Saved or Lives Lost? The Effects of

Concealed-Handgun Laws on Crime.” The American Economic Review, 88(2): pp. 468–474.

Donohue, John J, Abhay Aneja, and Kyle D Weber. 2017. “Right-to-Carry Laws and Violent

Crime: A Comprehensive Assessment Using Panel Data and a State-Level Synthetic Controls

Analysis.” National Bureau of Economic Research.

Duggan, Mark. 2001. “More Guns, More Crime.” The Journal of Political Economy,

109(5): 1086–1114.

Durlauf, Steven N, Salvador Navarro, and David A Rivers. 2016. “Model uncertainty and the

effect of shall-issue right-to-carry laws on crime.” European Economic Review, 81: 32–67.

27



Gallagher, Justin. 2014. “Learning about an infrequent event: evidence from flood insurance

take-up in the United States.” American Economic Journal: Applied Economics, 6(3): 206–233.

Glaeser, Edward L, and Spencer Glendon. 1998. “Who owns guns? Criminals, victims, and the

culture of violence.” American Economic Review, 458–462.

Grossman, Richard S., and Stephen A. Lee. 2008. “MAY ISSUE VERSUS SHALL ISSUE:

EXPLAINING THE PATTERN OF CONCEALED-CARRY HANDGUN LAWS, 1960–2001.”

Contemporary Economic Policy, 26(2): 198–206.

Hepburn, Lisa, Matthew Miller, Deborah Azrael, and David Hemenway. 2007. “The US gun

stock: results from the 2004 national firearms survey.” Injury Prevention, 13(1): 15–19.

Kleck, Gary, and Tomislav Kovandzic. 2009. “City-Level Characteristics and Individual Hand-

gun Ownership Effects of Collective Security and Homicide.” Journal of Contemporary Crimi-

nal Justice, 25(1): 45–66.

Lindo, Jason M. 2015. “Aggregation and the estimated effects of economic conditions on health.”

Journal of Health Economics, 40: 83–96.

Lin, Wanchuan, and Frank Sloan. 2015. “Risk perceptions and smoking decisions of adult Chi-

nese men.” Journal of Health Economics, 39: 60–73.

Lochner, Lance. 2007. “Individual Perceptions of the Criminal Justice System.” American Eco-

nomic Review, 97(1): 444–460.

Lott, John R., Jr. 1998. “The Concealed-Handgun Debate.” The Journal of Legal Studies,

27(1): pp. 221–243.

Lott, John R., Jr., and David B. Mustard. 1997. “Crime, Deterrence, and Right-to-Carry Con-

cealed Handguns.” The Journal of Legal Studies, 26(1): pp. 1–68.

28



Lott, John R., Jr., John E. Whitley, and Rebekah C. Riley. 2015. “Concealed

Carry Permit Holders Across the United States.” Crime Prevention Research Cen-

ter, http://crimepreventionresearchcenter.org/wp-content/uploads/2015/07/2015-Report-from-

the-Crime-Prevention-Research-Center-Final.pdf.

Ludwig, Jens. 1998. “Concealed-gun-carrying laws and violent crime: evidence from state panel

data.” International Review of Law and Economics, 18(3): 239–254.

Ludwig, Jens. 2000. “Gun Self-Defense and Deterrence.” Crime and Justice, 27: pp. 363–417.

Malmendier, Ulrike, and Stefan Nagel. 2011. “Depression babies: do macroeconomic experi-

ences affect risk taking?” The Quarterly Journal of Economics, 126(1): 373–416.

Maltz, Michael D. 2010. “Look before you analyze: Visualizing data in criminal justice.” In

Handbook of Quantitative Criminology. 25–52. Springer.

Moody, Carlisle E. 2001. “Testing for the Effects of Concealed Weapons Laws: Specification

Errors and Robustness.” Journal of Law and Economics, 44(S2): pp. 799–813.

Mustard, David B. 2001. “The Impact of Gun Laws on Police Deaths.” Journal of Law and

Economics, 44(S2): pp. 635–657.

Odom Institute. 2015. “North Carolina Vital Statistics Dataverse.”

Olson, David E., and Michael D. Maltz. 2001. “Right-to-Carry Concealed Weapon Laws and

Homicide in Large U.S. Counties: The Effect on Weapon Types, Victim Characteristics, and

Victim-Offender Relationships.” Journal of Law and Economics, 44(S2): pp. 747–770.

Ours, Jan C, and Ben Vollaard. 2015. “The Engine Immobiliser: A Non-starter for Car Thieves.”

The Economic Journal.

Pew Research Center. 2013. “Why Own a Gun? Protection Is Now Top Reason.”

http://www.people-press.org/2013/03/12/why-own-a-gun-protection-is-now-top-reason.

29



Philipson, Tomas J, and Richard A Posner. 1996. “The economic epidemiology of crime.” Jour-

nal of Law and Economics, 405–433.

Plassmann, Florenz, and T. Nicolaus Tideman. 2001. “Does the right to carry concealed hand-

guns deter countable crimes? Only a count analysis can say.” Journal of Law and Economics,

44: 771–798.

Pope, Jaren C. 2008. “Fear of crime and housing prices: Household reactions to sex offender

registries.” Journal of Urban Economics, 64(3): 601–614.

Rubin, Paul H, and Hashem Dezhbakhsh. 2003. “The effect of concealed handgun laws on

crime: beyond the dummy variables.” International Review of Law and Economics, 23(2): 199–

216.

Salm, Martin, and Ven Vollaard. 2016. “How Risk Perceptions Evolve After A Change Of En-

vironment.” Working Paper.

Thompson, Joel A., and Ronald Stidham. 2010. “Packing Heat in the Tar Heel State: A County-

Level Assessment of Concealed Carry Permits.” Criminal Justice Review, 35(1): 52–66.

US Census Bureau. 2012. Geographic Areas Reference Manual. General Books.

Vollaard, Ben, and Jan C Van Ours. 2011. “Does Regulation of Built-in Security Reduce Crime?

Evidence from a Natural Experiment*.” The Economic Journal, 121(552): 485–504.

Wooldridge, Jeffrey M. 1997. “Quasi-likelihood methods for count data.” Handbook of Applied

Econometrics, 2: 352–406.

Yechiam, Eldad, Ido Erev, and Greg Barron. 2006. “The effect of experience on using a safety

device.” Safety Science, 44(6): 515–522.

30



Notes

1According to the National Conference of State Legislatures, 18 states ban concealed carrying on college campuses,

22 states leave the decision to each college or university, eight states specifically allow concealed carrying on college

campuses, and the remaining two states have mixed laws.

2See for instance Lott and Mustard (1997); Lott (1998); Bronars and Lott (1998); Dezhbakhsh and Rubin (1998);

Black and Nagin (1998); Ludwig (2000); Olson and Maltz (2001); Moody (2001); Mustard (2001); Plassmann and

Tideman (2001); Ayres and Donohue (2003); Durlauf, Navarro and Rivers (2016) and Donohue, Aneja and Weber

(2017).

3Our thanks to an anonymous referee for insightful comments on this issue.

4Our research also relates to a larger literature analyzing the effect of precautionary behaviors on crime. For

instance, Ours and Vollaard (2015) and Ayres and Levitt (1998) find declines in auto theft as anti-theft devices become

available; Vollaard and Van Ours (2011) find declines in burglary following the installation of burglary-proof windows

in newly built homes; Cook and MacDonald (2011) show that private investments in business improvement districts

(BID), which include expenditures on security, significantly reduce crime in BID areas.

5Philipson and Posner (1996) emphasize the importance of accounting for such self-protective responses to crime as

they may contribute to subsequent increases in public safety typically attributed to a public law-enforcement response

to crime.

6A 2013 Pew survey found that 48 percent of gun owners cited protection as the main reason for gun ownership

and 79 percent responded that owning/having a gun in the household makes them feel safer (Pew Research Center,

2013).

7Illinois was the last state to legalize concealed carry in 2013.

8There is significant variation in the circumstances necessary to justify a permit across may-issue states.

9Grossman and Lee (2008) find that three factors increase the likelihood of adopting a shall-issue rather than a

may-issue law: rural status, decisions of neighboring states, and increases in crime.

10 See also Durlauf, Navarro and Rivers (2016), which discusses the role of model uncertainty in estimating the

effects of concealed carry laws on crime.

11For instance, Costanza, Kilburn and Miles (2013) find that income, political ideology, and crime are significantly

correlated with permit rates using one year of concealed-carry data in Connecticut townships. Bankston and Thomp-

son (1989) and Costanza and Kilburn (2004) find that demographic measures and gun beliefs are correlated with

concealed carrying, but show mixed results on income and crime using cross-sectional Louisiana data at the parish

level. Thompson and Stidham (2010) use county-level North Carolina data aggregated to a 10-year period to estimate

the correlates of concealed-carry permits and conclude that, “the important factors in explaining concealed-carry rates
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in North Carolina are Republicanism, annual hunting permits, and [geographic] shifts in Black population.”

12The fee is $80.00 as of 2015.

13Based on the 2010 Population Census.

14See Thompson and Stidham (2010) for addition discussion.

15Our data was obtained through a 2013 freedom of information request pursuant to North Carolina Public Records

Law (G.S. 132-1 through 132-10). Please contact the authors for additional documentation.

16The median time between the application date and the issue date is 35 days.

17In results available upon request, we find results similar to our main estimates when including these earlier years.

18These data were obtained from the Odom Institute (2015).

19We use the following ICD-10 codes to identify homicides: X85-X99, Y01-Y09, Y87.1. In cases where an indi-

vidual died in the hospital, the city of residence is used rather than city of occurrence.

20The Census designates incorporated areas if the population exceeds 2,500.

21To avoid problems with inconsistent or incomplete reporting in the UCR, we (i) visually inspect the data for lumpy

reporting (e.g. quarterly/yearly reporting instead of monthly reporting or disproportionate reporting at the end of the

year) and (ii) keep agencies that report in 95 percent of months since being first observed in our sample.

22See Maltz (2010).

23In addition to unjustified criminal homicides, the NCSCHS includes justified homicides, which potentially affect

decisions to apply for concealed-carry permits. According to 2013 UCR, 94 percent of homicides are unjustified

criminal homicides.

24Our main analysis uses a non-linear maximum likelihood estimator that includes city-by-year fixed effects. As

such, 600 of the 30,780 matched observations that are used in the analysis are dropped as some of the city-by-month

observations have no variation in applications with a given year.

25Alternatively, homicides in relatively large cities occur more frequently and a relatively small fraction of a city’s

population is likely to perceive a change in victimization risk.

26We report results similar to our main Poisson estimates using negative binomial and OLS models in the Supple-

mentary Online Appendix in Table A1.

27Throughout the remainder of the paper we calculate percentage effects as (eβ − 1)× 100%

28Limiting the data to cities that have a population in the bottom tercile results in point estimates that are slightly

larger than the estimates reported in Column B.

29The size of the effect is largely due to low concealed-carry permit rates among the general population. Over the

15 years in our sample, only 4.8 percent of the population applied for a concealed-carry permit.

30Notably, these estimates do not include potential changes in applications within neighborhoods in larger cities that

are more proximal to homicide incidents. This will be explored to some extent using alternative data in Section 6.
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31Our primary model does not include year-by-month fixed effects or county-specific linear time trends in order to

help facilitate convergence of the estimates in subsequent heterogeneity analyses that restrict the sample size.

32In the Online Appendix in Table A4 we extend the analysis to all cities and consider estimates at the zip code

level. While the effect primarily shows up in the month after the homicide, the estimates are consistent with our main

results in Table 2 in that they suggest effects in more local areas. Moreover, the estimates also line up nicely with our

subsequent analysis across applicant demographic characteristics in Table 6.

33Similar to our main analysis, we use a Poisson model and calculate standard errors corrected for potential cluster-

ing at the city level

34For example, Zebulon, NC, had homicide incidents in March, 2001, May, 2007, July, 2008, and February, 2011.

Therefore, in January of 2008, Hi,4 = 1, since it had been eight months since the May 2007 homicide. Similarly,

Hi,−3 = 1, since it is six months before the July 2008 homicide. Finally, each end period bin is coded as one, since

there were homicide incidents more than a year before and more than a year after January 2008.

35See Gallagher (2014) for additional discussion of this event study framework and the practical purposes for in-

cluding bins of at each end periods.

36Analysis using longer time horizons displayed similar results. Furthermore, we excluded the estimates on the end

period bins for convenience because of the large standard errors.

37Though our analysis reveals no evidence that applications are related to future homicides, we acknowledge that

consistent increases in applications could affect crime levels over a longer time horizon.

38Drug-overdoses consist of deaths from accidental poisoning and exposure to noxious substances.

39Note that North Carolina has a semi-open primary which allows unaffiliated voters to vote in any one party’s

primary. Registered voters can only vote in their party’s ballot.

40Unmatched records may be due to no voting history or our inability to identify unique matches across the samples.

41In Appendix Table A3, we show the complete set of gender and race combinations, which yield a largely similar

pattern with regards to gender but typically lack precise estimation.

42Projection bias leading to precautionary gun behaviors gives rise to the possibility that wait times for gun pur-

chases could reduce purchases influenced by projection bias and mitigate potential externalities.

43Similar to our main analysis, we find that homicides do not affect permit renewals in larger cities.

44In results available on request, we find similar estimates when using indicators for a renewal within three or 12

months of the expiration date.

45We also considered using the UCR Homicide Supplement, which contains additional detail on each homicide

incident including relationships between the victim and offender. Unfortunately, the majority of agencies in below-

median population cities do not report consistently to the homicide supplement, resulting in a limited sample size, far

fewer homicides, and imprecise estimates.
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46The difference in the number of cities between the two samples is related to the limited number of agencies in the

UCR.

47In results not shown, we continue to find that homicide incidents increase applications only in cities with below

median population. To further explore the differences between the estimates using these two data sets, we restricted the

NCSCHS data to the same city observations as the UCR data and found very similar estimates (see Online Appendix

Table A6).

48The data were obtained through individual requests to municipal law enforcement agencies (Fayetteville, Greenville,

and Raleigh) and from publicly-available crime reports on agency websites (Chapel Hill, High Point, Rocky Mount,

Sanford, Wake Forest, and Wilson).

49Our sample includes the following years for each agency: Chapel Hill (2012), Fayetteville (2002-2012) Greenville

(2010-2012), High Point (2006-2012), Raleigh (2005-2012), Rocky Mount (2006-2012), Sanford (2006-2012), Wake

Forest (2010-2012), Wilson (2006-2012).

50See Lindo (2015) for a demonstration of these tradeoffs when analyzing the effects of economic conditions on

health at various levels of geographic aggregation.

51We observe 585 homicides and 38,036 concealed-carry applications in these cities over the sample time-span.

52The average population in census tracts and below median population cities is 4,792 and 4,570, respectively.

Note that average monthly applications are lower in census tracts (1.364) than below median population cities (2.997),

leading to an even smaller effect size in terms of application counts.

53This may be due to the limited variation in homicides and concealed-carry applications within relatively small

areas or related to the tradeoffs associated with analyzing disaggregated data discussed previously.

54In results not reported we also find that these effects are driven by white and male applications, similar to Table 6

and Online Appendix Table A4.
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Figures and Tables

Figure 1 Monthly Concealed-Carry Applications in North Carolina
0

10
00

20
00

30
00

40
00

50
00

Ap
pl
ic
at
io
ns

1998m1 2000m1 2002m1 2004m1 2006m1 2008m1 2010m1 2012m1

Notes: The figure shows the number of new concealed-carry permit applications for each month
from January 1998 through December 2012 in the state of North Carolina. Application data is
from the North Carolina State Bureau of Investigations.

35



Figure 2 Estimated Effect of Homicides on Concealed Carry Applications by City Size
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Notes: The figure plots estimated effects of a homicide in the previous two months on concealed-carry applications.
Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center for
Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of Investigations.
Standard errors (in parentheses) are corrected for possible clustering at the city level. For each point estimate, the
sample is limited to 40 cities. The far left point is the estimate from the 40 least populated cities. We incrementally
move to a sample of the 40 most populated cities (far right estimate). This process results in 132 estimates.
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Figure 3 Concealed-Carry Applications After a Homicide Incident
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Notes: This figure plots event study coefficient estimates from the model outlined by Equation 2. Estimates are based
on Poisson models using monthly data on homicides from the North Carolina State Center for Health Statistics and
concealed-carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable
is the number of new concealed-carry permit applications for a given city in a given month. Standard errors (in
parentheses) are corrected for possible clustering at the city level. The sample is limited to cities below the median
population. Coefficient estimates are pooled in two-month bins. The bars show the 90% confidence interval. The
coefficient for month of the homicide is omitted from the regression.
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Table 1
Summary Statistics

(1) (2) (3)
All Cities Below Median Above Median

Panel A: Permit Applications
All 7.500 2.997 11.881

(16.146) (4.479) (21.349)
Rate 5.288 6.868 3.753

(8.212) (10.289) (5.028)
Black 0.659 0.165 1.140

(2.913) (0.579) (3.993)
White 6.684 2.762 10.499

(13.427) (4.205) (17.576)
Male 5.911 2.337 9.387

(12.445) (3.420) (16.420)
Female 1.589 0.660 2.493

(4.017) (1.358) (5.327)
Ages 21-39 2.776 1.019 4.484

(7.054) (1.983) (9.402)
Ages 40-59 3.267 1.316 5.164

(6.819) (2.099) (8.951)
Ages 60 plus 1.458 0.661 2.232

(3.097) (1.323) (4.001)
Panel B: Homicides
Homicide Indicator 0.110 0.029 0.188

(0.313) (0.169) (0.391)
Homicides 0.181 0.030 0.327

(0.698) (0.177) (0.941)
Homicide Rate (per 10,000) 0.066 0.069 0.063

(0.329) (0.426) (0.192)
Gun Homicide 0.128 0.020 0.233

(0.559) (0.147) (0.758)
Other Homicide 0.053 0.010 0.095

(0.272) (0.100) (0.365)
Population (in 10,000s) 2.781 0.457 5.042

(7.329) (0.168) (9.776)

Standard deviations are displayed in parentheses. Summary statistics are calculated from city-by-month

level data. There are 30,180 city-by-month observations. 14,880 are at or below the median population and

15,300 observations are above the median population.
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Table 2
Estimated Effects of Homicides on Concealed-Carry Applications

(1) (2) (3) (4)
Rates Levels Indicators

Panel A: All Cities
Homicides last month 0.006 0.008 -0.012

(0.017) (0.007) (0.015)
Homicides two months prior 0.024 0.000 0.009

(0.016) (0.004) (0.011)
Homicide previous two months -0.004

(0.014)
Number of observations 30,180 30,180 30,180 30,180

Panel B: Below Median Population
Homicides last month 0.039** 0.108*** 0.107***

(0.016) (0.036) (0.037)
Homicides two months prior 0.049*** 0.115*** 0.125**

(0.017) (0.045) (0.050)
Homicide previous two months 0.124***

(0.036)
Number of observations 14,880 14,880 14,880 14,880

Panel C: Above Median Population
Homicides last month -0.045 0.006 -0.021

(0.031) (0.007) (0.016)
Homicides two months prior -0.011 -0.001 0.003

(0.030) (0.004) (0.011)
Homicide previous two months -0.017

(0.015)
Number of observations 15,300 15,300 15,300 15,300
Month FE Yes Yes Yes Yes
City-by-Year FE Yes Yes Yes Yes
County Linear Trend Yes Yes Yes Yes

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center for

Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of Investigations. The

outcome variable is the number of new concealed-carry permit applications for a given city in a given month. Standard

errors (in parentheses) are corrected for possible clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 3
Robustness Checks: Estimated Effect of Homicide on Concealed Carry

Applications

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

Homicide previous two months 0.124*** 0.115*** 0.102*** 0.092***
(0.036) (0.037) (0.032) (0.033)

Month Fixed Effects Yes Yes - -
City by Year Fixed Effects Yes Yes Yes Yes
Year by Month Fixed Effects No No Yes Yes
County Linear Time Trend No Yes No Yes
Number of observations 14,880 14,880 14,880 14,880

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina

State Center for Health Statistics and concealed-carry permit applications from the North Carolina State

Bureau of Investigations. The outcome variable is the number of new concealed-carry permit applications

for a given city in a given month. Standard errors (in parentheses) are corrected for possible clustering at the

city level.
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Table 4
Estimated Effects by Various Causes of Death

(1) (2) (3) (4) (5) (6)
Any Gun Other Motor Drug

Homicide Homicide Homicide Vehicle Suicide Overdose

Mortality incident previous two months 0.124*** 0.153*** 0.032 -0.030 -0.021 0.022
(0.036) (0.044) (0.055) (0.021) (0.024) (0.023)

Month FE Yes Yes Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes Yes Yes
Number of observations 14,880 14,880 14,880 14,880 14,880 14,880
Two month incident probability 0.030 0.020 0.010 0.048 0.049 0.056

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center for Health Statistics
and concealed-carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable is the number of new
concealed-carry permit applications for a given city in a given month. Standard errors (in parentheses) are corrected for possible clustering
at the city level.
* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 5
Estimated Effects by Applicant Voter History

(1) (2) (3) (4) (5) (6)
All Non-Voters Voters Rep Dem Other

Panel A: Baseline Model
Homicide previous two months 0.124*** 0.113* 0.127*** 0.153*** 0.089 0.137*

(0.036) (0.062) (0.035) (0.045) (0.055) (0.071)

Number of observations 14,880 13,320 14,808 13,500 13,404 12,900

Panel B: Interacted Model
Homicide previous two months 0.111** 0.049 0.126*** 0.137** 0.118* 0.122

(0.045) (0.076) (0.045) (0.065) (0.071) (0.088)
Homicide previous two months×Postelection 0.027 0.127 0.001 0.034 -0.063 0.029

(0.066) (0.100) (0.070) (0.122) (0.095) (0.112)
Month FE Yes Yes Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes Yes Yes
Number of observations 14,880 13,320 14,808 13,500 13,404 12,900

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center
for Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of Investigations. The
outcome variable is the demographic-specific number of new concealed-carry permit applications for a given city in a given
month corresponding to the column titles. Standard errors (in parentheses) are corrected for possible clustering at the city
level.
* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 6
Estimated Effects by Applicant Characteristics

(1) (2) (3) (4) (5) (6) (7) (8)
All Black White Male Female Ages 21-39 Ages 40-59 Ages 60+

Homicide previous two months 0.124*** 0.049 0.142*** 0.137*** 0.079 0.107* 0.150*** 0.099*
(0.036) (0.089) (0.037) (0.032) (0.073) (0.060) (0.041) (0.058)

Month FE Yes Yes Yes Yes Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Number of observations 14,880 8,280 14,736 14,844 12,732 13,776 14,472 13,032

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center for Health Statistics
and concealed-carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable is the demographic-
specific number of new concealed-carry permit applications for a given city in a given month corresponding to the column titles. Standard
errors (in parentheses) are corrected for possible clustering at the city level.
* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 7
Estimated Effects by Victim Salience

(1) (2) (3) (4)
Black White Male Female

Applicants Applicants Applicants Applicants

Black Victim 0.051 0.180***
(0.109) (0.051)

White Victim -0.013 0.078*
(0.163) (0.046)

Male Victim 0.142*** 0.040
(0.036) (0.078)

Female Victim 0.054 0.221*
(0.052) (0.114)

Month FE Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes
Number of observations 8,280 14,736 14,844 12,732

Notes: These estimates are based on Poisson models using monthly data on homicides from the North

Carolina State Center for Health Statistics and concealed-carry permit applications from the North Car-

olina State Bureau of Investigations. The outcome variable is the demographic-specific number of new

concealed-carry permit applications for a given city in a given month corresponding to the column titles.

Standard errors (in parentheses) are corrected for possible clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 10
Estimated Effects of a Homicide Incident using Disaggregated Data

(1) (2) (3) (4)
Municipal Agency Tract Block Group Block

Homicide previous two months 0.046 0.075** 0.009 0.243
(0.046) (0.038) (0.070) (0.387)

Month FE Yes Yes Yes Yes
City-by-Year FE Yes Yes Yes Yes
Number of observations 572 27,884 57,310 119,726
Number of Units 9.000 356.000 824.000 4401.000
Average Population 112829.9 4791.683 1796.408 148.126

Notes: Estimates are based on Poisson models using crime data from North Carolina law enforcement agencies and concealed-

carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable is the number of new

concealed-carry permit applications for a given geographical area in a given city in a given month corresponding to the column

titles. Standard errors (in parentheses) are corrected for possible clustering at the data aggregation level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table 11
Estimated Effects of Other Crime Incidents at the Census Tract Level

(1) (2) (3) (4) (5) (6) (7) (8)
Violent Property Homicide Assault Burglary Robbery Larceny MV Theft

Previous two months 0.003 -0.031 0.075** 0.013 0.071** -0.029 -0.033 -0.033
(0.024) (0.042) (0.038) (0.022) (0.036) (0.019) (0.035) (0.024)

Month FE Yes Yes Yes Yes Yes Yes Yes Yes
City-by-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Number of observations 27,884 27,884 27,884 27,884 27,884 27,884 27,884 27,884
Two-month incident probability 0.479 0.629 0.030 0.421 0.562 0.342 0.610 0.413

Notes: Estimates are based on Poisson models using crime data from the North Carolina law enforcement agencies and concealed-
carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable is the number of new
concealed-carry permit applications in a given census tract for a given city in a given month. The column titles correspond with the
type of crime associated with the estimated coefficient. Standard errors (in parentheses) are corrected for possible clustering at the
data aggregation level.
* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A1
OLS and Negative Binomial Estimates in Cities Below the Median

Population

(1) (2) (3) (4)
Rates Levels Indicators

Panel A: Ordinary Least Squares
Homicides last month 0.075* 0.242** 0.238**

(0.041) (0.107) (0.108)
Homicides two months prior 0.113** 0.299** 0.333**

(0.047) (0.138) (0.151)
Homicide previous two months 0.315***

(0.112)
Number of observations 14,880 14,880 14,880 14,880

Panel B: Negative Binomial
All
Homicides last month 0.033** 0.097*** 0.093**

(0.016) (0.036) (0.038)
Homicides two months prior 0.030* 0.074* 0.080*

(0.017) (0.042) (0.045)
Homicide previous two months 0.094***

(0.035)
Number of observations 14,880 14,880 14,880 14,880
Month FE Yes Yes Yes Yes
City-by-Year FE Yes Yes Yes Yes

Notes: Estimates in Panel A are based on OLS regression models and estimates in Panel B use Negative

Binomial regression models. Each regression uses monthly data on homicides from the North Carolina State

Center for Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of

Investigations. The sample is limited to cities below the median population in the data. The outcome variable

is the number of new concealed-carry permit applications for a given city in a given month. Standard errors (in

parentheses) are corrected for possible clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A2
Dynamic Effects on Concealed-Carry Applications

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

Homicide 3-5 months after -0.044 -0.031
(0.027) (0.034)

Homicide 0-2 months after 0.012 -0.000 0.017
(0.031) (0.034) (0.041)

Homicide prior 1-2 months 0.124*** 0.126*** 0.126*** 0.117*** 0.102**
(0.036) (0.036) (0.038) (0.039) (0.041)

Homicide prior 3-5 months 0.008 0.012
(0.026) (0.031)

Month Fixed Effects Yes Yes Yes Yes Yes
City by Year Fixed Effects Yes Yes Yes Yes Yes
Number of observations 14,880 14,880 14,880 14,880 14,880

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center

for Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of Investigations.

The outcome variable is the number of new concealed-carry permit applications for a given city in a given month.

Standard errors (in parentheses) are corrected for possible clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A3
Estimated Effects by Victim Salience (Race-by-Gender)

(1) (2) (3) (4)
Black-Male White-Male Black-Female White-Female
Applicants Applicants Applicants Applicants

Black-Male Victim 0.115 0.187*** -0.210 0.133
(0.110) (0.051) (0.310) (0.102)

White-Male Victim 0.021 0.118** -0.087 -0.041
(0.180) (0.053) (0.556) (0.100)

Black-Female Victim -0.534 0.173* 0.920** 0.263
(0.444) (0.095) (0.465) (0.206)

White-Female Victim -0.421 -0.018 0.664 0.134
(0.388) (0.070) (0.587) (0.137)

Month FE Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes
Number of observations 7,812 14,676 2,916 12,240

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State Center

for Health Statistics and concealed-carry permit applications from the North Carolina State Bureau of Investigations.

The outcome variable is the demographic-specific number of new concealed-carry permit applications for a given

city in a given month corresponding to the column titles. Standard errors (in parentheses) are corrected for possible

clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A4
Estimated Effects using Zip Code-Level Data by Applicant Characteristics

(1) (2) (3) (4) (5) (6) (7) (8)
All Black White Male Female Ages 21-39 Ages 40-59 Ages 60+

Homicide this month 0.008 0.019 0.004 0.009 0.002 0.013 0.005 0.006
(0.009) (0.023) (0.010) (0.009) (0.017) (0.012) (0.012) (0.018)

Homicide last month 0.017* -0.025 0.023** 0.021** 0.003 0.017 0.022* 0.008
(0.009) (0.023) (0.011) (0.010) (0.016) (0.013) (0.012) (0.018)

Homicide two months prior -0.001 0.007 -0.002 -0.002 0.003 0.009 -0.009 -0.001
(0.009) (0.025) (0.009) (0.009) (0.016) (0.012) (0.012) (0.017)

Month FE Yes Yes Yes Yes Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Number of observations 128,520 56,784 126,876 127,128 98,328 109,524 117,264 99,300

Notes: These estimates are based on Poisson models using homicide data from the North Carolina State Center for Health Statistics
and concealed-carry permit applications from the North Carolina State Bureau of Investigations. The outcome variable is the
demographic-specific number of new concealed-carry permit applications for a given zip code in a given city in a given month
corresponding to the column titles. Standard errors (in parentheses) are corrected for possible clustering at the city level.
* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A5
Dynamic Effects at the Census Tract Level

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

Homicide 3-5 months after -0.049 -0.071
(0.046) (0.049)

Homicide 0-2 months after -0.038 -0.064
(0.041) (0.046)

Homicide prior 1-2 months 0.075** 0.077** 0.066* 0.066* 0.043
(0.038) (0.037) (0.040) (0.037) (0.040)

Homicide prior 3-5 months 0.011 -0.015
(0.046) (0.052)

Month FE Yes Yes Yes Yes Yes
City-by-Year FE Yes Yes Yes Yes Yes
Number of observations 27,884 27,884 27,884 27,884 27,884

Notes: These estimates are based on Poisson models using crime data from the North Carolina law enforce-

ment agencies and concealed-carry permit applications from the North Carolina State Bureau of Investiga-

tions. The outcome variable is the number of new concealed-carry permit applications in a given census

tract in a given city in a given month. Standard errors (in parentheses) are corrected for possible clustering

at the census tract level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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Table A6
Estimated Effects by Homicides (NCSCHS and UCR Data)

(1) (2) (3) (4)
NCSCHS UCR

Homicide this month 0.135*** 0.206***
(0.037) (0.042)

Homicide this month 0.122** 0.123**
(0.057) (0.056)

Homicide previous two months 0.140*** 0.172***
(0.039) (0.042)

Month FE Yes Yes Yes Yes
City by Year FE Yes Yes Yes Yes
Number of observations 11,467 11,467 11,467 11,467

Notes: Estimates are based on Poisson models using monthly data on homicides from the North Carolina State

Center for Health Statistics and Uniform Crime Reports. Data on cealed-carry permit applications from the

North Carolina State Bureau of Investigations. The outcome variable is the number of new concealed-carry

permit applications for a given city in a given month. Columns 1 and 2 present the results when the NCSCHS

data is restricted to the same city-month observations that we observe in the UCR data. Standard errors (in

parentheses) are corrected for possible clustering at the city level.

* 0.10, ** 0.05 and ***0.01 denote significance levels.
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