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Abstract

We examine the relationship between public libraries and local crime rates. Previ-
ous studies have looked at different factors that could account for changes in crime,
but few have focused on cultural institutions as a primary factor. Using crime data
from the Crime Open Database and library data from the Public Library Survey, we
leverage the geolocation of crimes and libraries and explore the consequences of
opening a new public library branch in Kansas City, MO, through utilization of a
difference-in-difference strategy. Our results show that public libraries may reduce
crime within its nearby proximity; in particular, we find within the nearby proximity
of the library; there is a substantial reduction in frequency of burglaries, vandalism,
robberies, fraud, and assaults. However, such effects vanish in the distant proximity
of the library.

Keywords Crime - Public library - Geolocation - Cultural institutions - Kansas city

1 Introduction

Crime rates and their associated expenses, including investigations, prosecutions,
and incarcerations, cost the USA over $2.6 trillion in 2017 alone (Miller et al.,
2021). From a Beckerian perspective, criminal behavior is influenced by rational
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incentives associated with the costs and benefits of the criminal enterprise (Becker,
1974). In this research, we examine to what extent criminal offenses are affected by
urban amenities like public libraries.

Public libraries provide an array of programs to children and adults; as a result,
they also assist with literacy and labor market outcomes. In addition, they provide
a physical presence of local government in a community to some extent, either
through the library building and its staff or through law enforcement officers’ pres-
ence. Hence, public libraries can potentially affect the costs associated with criminal
activity and act as a crime deterrent (Chalfin & McCrary, 2017).

On the one hand, public libraries can be a focal point in the neighborhood by
inducing an agglomeration of communal activities, including localized crime (Free-
man et al., 1996). A larger number of people in an area can make criminal acts more
profitable due to the greater availability of potential targets; furthermore, the pres-
ence of crowds increases the probability that deception will go unnoticed. On the
other hand, the public library building may be seen as an instance of more “eyes on
the street,” thereby increasing the costs associated with criminal activity by rais-
ing the possibility of being caught. In addition, investments in the library build-
ing through its construction or renovation may also reduce local criminal activity
through the implementation of additional security (Hui-Wen & Png, 1994) and the
revitalization of a previously unused land plot (Spader et al., 2016).

Therefore, the potential effect of public libraries on criminal activity is primarily
an empirical question. So far, very few studies have focused on the impact of public
libraries on crime rates, and only one paper explicitly focuses on this relationship to
the best of our knowledge. Porter (2014) utilizes administrative crime data from the
Los Angeles Police Department and explores the changes in operating hours of pub-
lic libraries. Porter (2014) finds that increases in operating hours negatively affect
aggravated assault rates and car burglaries and induce burglary substitution effects
as criminals move to farther areas.

To investigate the effect of public libraries on criminal offenses, we focus on
Kansas City, MO, and the opening of the Woodneath Public Library Branch. For
over 20 years, the Kansas City Public Library System only contained 12 public
library branches, but a 13th branch was added in June 2013 with the inauguration
of the Woodneath Public Library Branch. We exploit the Woodneath Public Library
opening as a unique quasi-natural experiment to examine how its presence affects
the frequency of criminal offenses within its proximity.

Using data from the Crime Open Database and the Public Library Survey, we
leverage the geolocation of criminal offenses and public library branches, and we
explore the local effect of the Woodneath Public Library on criminal offense inci-
dents using a standard difference-in-differences strategy. Our results suggest public
libraries may reduce criminal offenses within their nearby proximity. In particular,
we find a reduction in burglary, vandalism, robbery, fraud, and assault within the
vicinity of the public library building. However, such effects vanish in the distant
proximity of the library. Along with the difference-in-differences framework, we
also implement two robustness tests: (i) We study the impact of the library on crimi-
nal offenses in varying degrees of proximity, and (ii) we develop a placebo effect
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distribution to analyze the sensitivity of our results by randomly permuting library
locations for 1000 iterations.

We argue that understanding how different factors influence the benefits and costs
of criminal enterprises, particularly the opening of cultural and educational cent-
ers such as public libraries, becomes essential from both an individual and public
perspective. Recent budget cuts to public libraries and other institutions, which
were aggravated by the Covid-19 pandemic, have negatively impacted public librar-
ies’ services, staffing, and hours of operation, including temporary closures (Foote,
2020; Hunt Institute, 2021). Given the positive spillover effects generated by public
libraries, the individual and social benefits (as well as the costs of criminal activi-
ties) may currently be underestimated by local governments, and better insight into
these issues could lead to different priorities when allocating budgetary funding.

The remainder of the paper is as follows. Section 2 contains our literature review,
Sect. 3 describes the data and empirical strategy, and Sect. 4 presents and interprets
the results. Section 5 discusses our results by exploring crime and its relationship
with public libraries and concludes our study.

2 Literature review

From a descriptive perspective, funding public libraries appears to correspond with
decreased crime—an Every Library Institute study found that while national fund-
ing rates for libraries (per capita) increased from 1995 to 2016, national crime rates
dropped by a nearly equivalent percentage (Woodworth & Sweeney, 2019). This
trend may be unique to libraries, however, not all publicly funded cultural institu-
tions. Floyd (2016) found negligible effects of public centers on crime statistics,
including homicide, assault, robbery, and burglary, but poorly developed or undevel-
oped public spaces were associated with increased crime. Public libraries are unique
institutions that include services available to the public, and therefore the introduc-
tion of a new public library branch would create a more developed space for com-
munal consumption. Since people who are more vulnerable to becoming involved
in crime (either as a victim or witness) are also more likely to be economically and
resource disadvantaged Zickuhr et al. (2013), this financially at-risk population is
therefore more likely to utilize and benefit from available institutions, such as public
libraries, due to greater access to services such as free internet.

A complementary strand of the literature has focused on the impact of prosocial
organizations on neighborhood crime with mixed empirical evidence. For example,
Schaible et al. (2021) argue that nonprofits mitigate local criminal activity through
increasing collective efficacy and social capital. Their findings suggest both place-
based and generic nonprofits do not have a reduced effect on local crime rates. In
contrast, nonprofits that explicitly focused on reducing local crime had a signifi-
cantly negative impact on multiple types of crime rates. Furthermore, Jacoby (2018)
finds that an increase in both presence and funding of these organizations nega-
tively affects the criminal activity level, while Wo et al. (2016) report heterogeneous
effects of voluntary organizations on crime by organization type and age.
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Slocum et al. (2013) show that areas with more organizations have an overall
lower crime incidence; in particular, they report that property crime is reduced in
regions with organizations promoting family and children’s well-being. In contrast,
schools and government agencies (including public libraries) are associated with
increased crime. These results vary across neighborhood demographic and land use
characteristics, however. For instance, organizations are linked to lower levels of
property crime in areas that are extensively commercialized, already residential in
nature, have high levels of community cohesion, and serve lower rates of high-risk
populations. In contrast, less commercialized and nonresidential areas show greater
rates of property crime, particularly when the organization primarily serves high-
risk, communally disparate populations (Slocum et al., 2013). Peterson et al. (2000)
also find that local institutions can mitigate criminal activities, but their results for
public libraries are not statistically significant.

Although little attention has been paid to the effect of public libraries on criminal
activity, there has been a development of recent literature examining the impact of
public libraries on several outcomes, such as education, innovation, and labor market
outcomes.! For example, Bhatt (2010) uses distance to the closest public library as
an instrumental variable and finds positive effects on children reading and complet-
ing their homework, as well as an adverse impact on children’s propensity to watch
television. In contrast, Rodriguez-Lesmes et al. (2014) find no impact of new pub-
lic libraries on student performance in Bogota, Colombia. Gilpin et al. (2021) find
that a greater public library capital investment increases children’s usage of library
resources, which translates into better reading scores for nearby school districts.

Outside of the education system, public libraries may help local innovation flour-
ish. Berkes and Nencka (2021) use a difference-in-differences approach to show that
patenting rates rose in cities that both received Carnegie funding to construct public
libraries and proceeded to build them, compared to cities that applied and qualified
for the library grant, but ultimately did not build their public libraries. Additionally,
Karger (1900) finds a positive effect of public library access during childhood on
educational attainment and labor market outcomes. Lastly, using spatial econometric
models, Ferreira Neto (2019) finds evidence of both direct and indirect effects of
some public library programs on local labor market outcomes. Since prior research
has shown that public library programs improve noncriminal expected outcomes, we
expect they will also contribute to the reduction of expected benefits from criminal
activities.

Public libraries also provide access to materials and programming associated with
arts and cultural engagement, which has been shown to have a decreased effect on
antisocial and criminal behavior in adolescents (Bone et al., 2022). A study examin-
ing at-risk youth participating in the Health, Education, in the Arts, Refining Tal-
ented Students (HEARTS) Family Life Center program, a project facilitated by the
Office of Minority Health of the U.S. Department of Health and Human Services,

! Other recent research on public libraries has focused on its perceived value by society (Aabg, 2005;
Fujiwara et al., 2019), determinants of library funding (Ferreira Neto, 2018), and public library efficiency
(De Witte and Geys, 2011; Ferreira Neto and Hall, 2019; Hemmeter, 2006).
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found that youth engaged in fine arts performed better on metrics of academic
achievement and self-esteem, as well as decreased rates of delinquency (Respress
& Lutfi, 2006). Student engagement in the arts outside of this program also showed
marked academic and nonacademic benefits, an effect realized regardless of whether
the arts-based participation occurred within schools, at home, or through commu-
nity initiatives (Martin et al., 2013). Art-based activities have also been shown to
positively impact emotional regulation in adults, with increased prosocial behavior
observed in individuals who participated in artistically creative activities (Fan-court
and Ali, 2019; Kou et al., 2020). In lower-income New York City neighborhoods,
the availability of cultural resources was significantly associated with greater social
outcomes within the community, including public health, security, and education
(Stern & Seifert, 2017). Arts funding in taxpayer-funded schools has been declining
due to public perception of nonessentialism, however, and nonprofit organizations
have been encouraged to fill the resulting gap in program availability (Jung, 2018), a
function public libraries are able to provide for their local communities.

3 Data and empirical strategy
3.1 The Woodneath Public Library

Kansas City, MO, provides an excellent case study to examine the effects of a new
library opening on criminal offenses. For over 20 years, the public library system in
Kansas City, MO, only had 12 public library branches, but in June 2013, the Wood-
neath Public Library Branch was inaugurated. This particular case creates a quasi-
experiment, as the new building with its new programs and resources available to
residents can be perceived as an exogenous shock.”

The Woodneath Public Library Branch site was originally a 33-acre farmland adja-
cent to a historic 1850s farmhouse owned by one of the most prominent families in
the region. This property was well-maintained, and in 2008 the Mid-Continent Pub-
lic Library System bought the property for the Woodneath Library construction. The
final design incorporates the actual house into the library itself, and the construction
of the branch is aimed at accentuating the history of the area and creating a commu-
nity-based place for storytelling and provision of resources for the local population.’

2 One potential concern is that the new library is only be the first step of a burgeoning gentrification
dynamic. However, the Woodneath Public Library Branch is located within a wealthy suburb of Kansas
City called Shoal Creek Valley, and the characteristics of this neighborhood mitigate this concern. For
instance, as per 2010 Census, the average household income for Shoal Valley Creek was over $93,000
compared to $45,000 for all of Kansas City. Only 5 percent of Shoal Creek Valley population were con-
sidered in poverty, compared to 19 percent city-wide in 2010. In addition, the median home values in
2010 further reflect these differences, with the median Shoal Creek Valley home valued at $208,000
compared to the median Kansas City home at $135,000. Lastly, the Shoal Creek Valley is much less
racially diverse, with 87 percent of residents identifying as white in 2014 compared to 60 percent city-
wide—this is a decrease from 93% of residents identifying as white in 2000.

3 https://www.visitkc.com/business-detail/woodneath-library-center, https://www.mymcpl.org/story-
center/about/historic-home-woodneath-library-center, https://yellow.place/en/woodneath-library-center-
kansas-city-usa
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We can identify other public library branch openings and closings in the Public
Library System (PLS), including cities with data available through the Crime Open
Database. The Woodneath Public Library Branch is unique, however, as no other
library branches within the PLS opened or closed during the selected time period.
This distinctive opportunity and data availability provide a rare case study to plausi-
bly estimate the causal effect of opening a new library on crime.*

3.2 The Crime Open Database

Our primary dataset is the Crime Open Database (CODE), which provides incident-
level criminal offenses for 16 of the 50 largest cities in the USA. The core data from
CODE offer the exact location of each criminal offense (longitude and latitude), the
type of criminal offense, and precisely when it occurred. We subset only the criminal
offense incidents occurring in Kansas City, MO, using CODE from 2010 to 2019.

We divide the different criminal offenses categories available in the CODE data-
set into four groups of offenses: property, people, society, and others. Table 1 exhib-
its total offenses from 2010 to 2019 in the core of Kansas City, MO, by each cat-
egory. The largest group of crimes is against property, followed by crimes against
persons and society. Only four criminal offense types have more than 100,000 inci-
dences: larceny/theft, assault, burglary, and vandalism.

3.3 Empirical strategy

We use a standard difference-in-differences design to explore the local effect of the
Woodneath Public Library on criminal offense incidents. We argue that the open-
ing of the Woodneath Public Library branch produces a quasi-exogenous treatment
effect on its nearby region, plausibly affecting criminal activity (outcome). The
availability of criminal activity data by geolocation and pre- and post-branch open-
ing allows us to develop proper treatment and control area groups to examine the
impact of the Woodneath Public Library opening on criminal offenses.

Figure 1 exhibits the identification strategy to extract the plausible causal effect
of the Woodneath Public Library Branch’s opening on various types of criminal
offenses. In Fig. 1, we label the 12 different pre-existing libraries in Kansas core.
The Woodneath branch, which opened in June 2013, is referred to as the treatment.

The nearest public library from the Woodneath branch is the North Oak library,
which is 5.92 miles away. Therefore, to avoid the potential spillover effect from the
pre-existing library, we set the bound of the maximum distance for analysis up to
292 — 2 96 miles in radius. In other words, our unique setting will only allow us to
capture the plausible causal effect of the opening of the Woodneath branch up to

4 If we were to include multiple cities in this study, we would have two different treatments: opening and
closing, which are not mutually exclusive. In addition, we would still incur the issue of having very few
treated and untreated units, thereby rendering other analyses such as event studies infeasible. Thus, we
believe this study case provides us with a precise scenario for our research.
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Fig. 1 Identification strategy utilizing difference-in-difference framework. Criminal offenses within the
2.96 miles in radius of pre-existing public library branches are not shown as they are excluded from our
analysis. The black dots represent the location of criminal offenses. For the graphical illustration pur-
pose, we only consider assault offenses
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2.96 miles radius proximity, which is colored in blue in Fig. 1. Furthermore, to avoid
potential spillover effects from the pre-existing public libraries on various criminal
offenses, we exclude the vicinity of up to 2.96 miles radius of the pre-existing public
libraries, colored in red.

Finally, any area that excludes the 2.96 miles proximity of Woodneath and the
remaining pre-existing library can provide controls or comparison groups (treat=0).
We define the proximity of the Woodneath branch as the treatment group (treat=1).
We define our treatment time according to the month-year of the Woodneath branch
opening. Thus, we define pre-2013 as post=0 and post-2013 as post=1. We average
criminal offense incidents in treatment and comparison location proximity over time
and define our outcome variable (Y) as an average of annual criminal offense. With
these settings, we implement a standard difference-in-differences framework.

Y, = a + ptreat; + ypost, + 6(treat; X post,) + wt + €, (1)

Y,, is the annual average criminal offenses incidents in the treated or control unit
i at month-year z. Since we have two units (one treatment and one control) and
12 months times 10 years, we have 240 observations. ftreat; is a binary indicator
that takes a value of 1 for the location where the Woodneath Public Library Branch
opens and O for the exclusion zone greater than the 2.96 miles radius outside Wood-
neath to avoid the spillover effects of pre-existing libraries. post, takes a value of 1
after the June 2013 opening of the Woodneath branch and 0 otherwise. The interac-
tion treat; X post, is the binary treatment indicator, which takes a value of 1 for the
Woodneath branch after the June 2013 opening and 0 otherwise. The coefficients a,
P, v, and 0 are expressed as:

a = E[Y|treat = 0, post = 0]

p = (ElY|treat = 1, post = 0] — E[Y|treat = 0, post = 0])

y = (E[Y|treat = 0, post = 1] — E[Y |treat = 0, post = 0])

6 = (E[Y|treat = 1, post = 1] — E[Y|treat = 1, post = 0])
— (ElY|treat = 0, post = 1] — E[Y |treat = 0, post = 0])

The coefficient « is an infercept term that gives the average number of criminal
offenses within the area before Woodneath’s opening period, i.e., before June 2013.
The coefficient of treat or  provides the difference in average criminal offenses—
before June 2013—between the proposed Woodneath location and existing public
libraries. In addition, this coefficient captures the systematic differences between the
treatment and control groups. The coefficient of post, or y, shows the difference in
average criminal offenses before and after June 2013 and captures the systematic
average trend difference between treatment and control groups.

The coefficient ¢ is the parameter of interest that quantifies the change in crimi-
nal offense incidents in the proximity of the Woodneath branch location, which
may indicate a plausibly causal effect of Woodneath on local criminal offenses. Our
model also includes linear treatment and captures specific trend wt, which absorbs
differential trends in criminal offenses relative to the comparison location in the
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treatment location. In other words, it captures any latent trend in criminal offenses
that are not explained by treatment or the opening of the Woodneath branch.

The empirical strategy given in Eq. (1) implements a standard difference-in-
differences framework, which hinges on a key identification strategy that treatment
location (circled in blue in Fig. 1) and control group locations (remaining locations
other than circled in blue and red in Fig. 1) are plausibly similar in both observable
and unobservable features. Though these are not directly testable, one way to exam-
ine them would be to develop an event study framework. However, as we only have
one treatment and one control unit in our panel data, an event study framework can-
not produce respective standard errors.

Additionally, controlling for covariates like unemployment, poverty, and other
socioeconomic variables seems an obvious step for modeling, as it is plausible
that opening a new library could affect them. However, we refrain from controlling
covariates in our analysis since the treatment variables affect the potential covari-
ates, and controlling these covariates (or “effect of the cause” or “bad controls”)
will result in collider bias (Cinelli et al., 2021; Pearl, 2015). Cinelli et al. (2021) pro-
vides a detailed explanation of when to include the control variables in the regres-
sion equations. A recent innovation in the difference-in-difference method also
refrains from controlling for covariates for unbiased estimates (Roth et al., 2022).
We acknowledge that not controlling for “good covariates” may increase the stand-
ard errors of the estimates, but controlling for “bad covariates” would likely result
in biased estimates (Cinelli et al., 2021). Furthermore, since we are relying on non-
standard treatment and control units, such covariates do not exist, and approximating
them could further bias our results.

4 Results

We report the estimates from difference-in-differences in Tables 2, 3, 4. Table 2
shows the effect of the Woodneath branch on the various property-related criminal
offenses. Table 3 shows the impact of the Woodneath branch on the different society
and person-related criminal offenses. Table 4 shows the implications of the Wood-
neath branch on total offenses against property, society, persons, all other offenses,
and total offenses. In all these tables, the coefficient of interest is 8, which is the
interaction between treat X post and provides a plausibly causal effect of the opening
of the Woodneath library branch on several classifications of criminal offenses.

The results in Table 2 show that several types of criminal offenses decrease
post-opening of Woodneath library, particularly opportunity-based crimes such as
vandalism, burglaries, and robberies. These criminal offenses are more likely to be
responsive to some attributes associated with libraries, such as increased security
(Chalfin and McCrary, 2017). Motor-based criminal offenses, which are situation-
ally dependent on various location features, such as surveillance cameras and park-
ing lot lighting (Chalfin & McCrary, 2017; Clarke & Harris, 1992), also decrease
in frequency. The decrease in fraud can be explained by the increased presence of
security as well as the reduction in the cost of accessing information.
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Table 2 Impacts of opening of Woodneath library on various property criminal offenses

Criminal offenses counts

Larceny Burglary Vandalism Motor Robbery Fraud Forgery
@ (@) (3) “) ) ©6) ()]

a: intercept  401.697+**  171.800%** 130.444%*%* 82.926%**  27.266%**  61.957**F*  14.916%**
(16.428) (6.365) (6.328) (4.342) (2.397) (3.407) (1.255)

p: treat —339.166%** —163.602%**% —116.955%** —792]17*** —26.580%%* —52.230%** —12.306%**
(16.847) (6.421) (6.413) (4.388) (2.429) (3.552) (1.355)

y: post 20.273 33.721%%* 47.411%%* 13.633 11.061%* 38.324%%*%  6.826%*
(28.016) (12.802) (12.448) (8.344) (4.715) (7.688) (2.745)

&: treatX post —22.516 —31.380%* —41.747%%%  —15733%  —11.475%% —30.921**%* —375]
(28.740) (12.933) (12.618) (8.434) (4.786) (8.021) (2.962)

Observations 240 240 240 240 240 240 240

R? 0.840 0.869 0.821 0.853 0.693 0.744 0.526

Adjusted R 0.837 0.866 0.817 0.850 0.687 0.739 0.516

Enclosed in the parenthesis we report robust-to-heteroskedasticity standard errors. The 1%, 5%, and 10%
levels of significance are given as **%*, **_ and *, respectively

Table 3 Impacts of opening of Woodneath library on society and person-related criminal offenses

Criminal offenses counts

Trespass Disorderly  DUI Weapon Assault Sex
() ©)) (10) 1) 12) 13)

a: intercept 7.404%%* 9.119%%*%* 6.150%#* 3.493 %% 184.479%** 12.791%%*
(2.025) (1.204) (0.607) (0.599) (9.223) (1.281)

P treat —6.501%%*%  —8.389%Hk  _5507Fkx  _3205%kk  _169.743%*F*F  —1]1.278%**
(2.061) (1.234) (0.629) (0.612) (9.327) (1.313)

y: post —7.692% 4.800* 0.079 —0.533 37.474%* 2.296
(4.193) (2.469) (1.111) (0.997) (19.044) (2.216)

o: treatXpost  6.795 —4.590* 0.307 0.512 —41.097%** —1.422
(4.281) (2.573) (1.150) (1.011) (19.185) (2.285)

Observations 240 240 240 240 240 240

R? 0.614 0.496 0.499 0.495 0.861 0.591

Adjusted R? 0.606 0.486 0.489 0.484 0.858 0.582

Enclosed in the parenthesis we report robust-to-heteroskedasticity standard errors. The 1%, 5%, and 10%
levels of significance are given as **%, ** and *, respectively

Table 3 demonstrates that criminal offenses not thought to be situationally
dependent, such as sexual assault, DUIs, and weapons-based criminal offenses, are
not impacted by the opening of the Woodneath library. This result is to be expected
as crimes of opportunity are more responsive to situational factors than crimes of
passion, such as murder and sexual assault (Becker, 1974); most sexual assaults
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Table 4 Impacts of opening of Woodneath library on total offenses

Offenses against counts

Persons Property Society Other Total
14) (15) (16) 17) (18)

a: intercept 199.176%** 899.8297%** 88.4997%#* 83.631%** 1,271.134%%%
(9.749) (31.205) (5.665) (4.149) (44.624)

P treat — 182.754%%%* —797.438%%* —79.459%** —T74.941%%%  —1,134.592%%%*
(9.848) (31.625) (5.753) (4.226) (45.041)

y: post 38.931%* 168.668*** 12.453 8.184 228.235%*%*
(19.788) (56.830) (11.856) (6.946) (85.128)

&: treat X post —41.974%%* — 154.473%%* -9.779 -6.772 —212.998%%*
(19.941) (57.493) (11.991) (7.072) (85.731)

Observations 240 240 240 240 240

R? 0.867 0.886 0.782 0.823 0.890

Adjusted R? 0.864 0.883 0.778 0.819 0.888

Enclosed in the parenthesis we report robust-to-heteroskedasticity standard errors. The 1%, 5%, and 10%
levels of significance are given as ***, ** and *, respectively

are perpetrated by an assailant known to the victim, as are the majority of murders.
Thus, crimes of passion are not classified as opportunity-based crimes. Similarly,
weapons-based crimes require a prior intention to carry a weapon. Therefore, these
crimes are less apt to be subjected to opportunity factors that might create a transient
increase or decrease in frequency.

Table 4 shows the effect of the opening of the Woodneath branch on total offenses
against property, society, persons, all other criminal offenses, and total offenses. The
only statistically significant impacts of criminal offenses are those against prop-
erty and persons. The effect on criminal offenses against society and other criminal
offenses is not different from zero; the broader scope of these offenses could reduce
the likelihood of being impacted by situationally specific factors.

One potential concern is the time dimension of the effect of the public library
opening on crime. The Appendix shows the results of two regressions. The first
compared data from 2010-2012 to 2013-2015, while the second compared data
from 2010-2012 to 2016-2019. These regressions shed light on the changing pat-
terns of criminality over time. While there were no statistically significant changes
in criminal offenses during the period from 2013 to 2015 compared to 2010 to 2012,
there was a significant reduction in criminal offenses. Thus, the library’s opening did
not immediately reduce criminal offenses. Instead, the effect of the library’s pres-
ence manifested in a delay. This is in line with previous research on public amenities
such as green infrastructure and public-housing demolition (Aliprantis & Hartley,
2010; Burley, 2018).
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Fig.2 Impacts of opening of Woodneath library on various criminal offenses within its proximity. The
dotted line horizontal line shows a null effect, bold dots show the average impact of Woodneath branch,
and vertical whiskers show 95% confidence interval. This plot shows the distance-based effects of Wood-
neath branch on various criminal offenses along with 95% confidence interval. The confidence intervals
are based on robust-to-heteroskedasticity standard errors

4.1 Varying radius of impact

We can identify the causal effect of the opening of the Woodneath branch on various
criminal offenses for up to 2.96 miles without any spillover from other pre-existing
libraries. We expand our analysis to explore different distances as treatment and per-
form our analysis for 0.5, 1, 1.5, 2, 2.5, and 2.95 miles of radius. The average treat-
ment effect estimation based on standard difference-in-differences method is exhib-
ited in Fig. 2. The x-axis represents the radius from the Woodneath branch, and the
y-axis is the average treatment effect estimation based on the standard difference-in-
differences method with a 95% confidence interval based on robust heteroskedastic-
ity standard errors.

The results in Fig. 2 are similar to the patterns observed in Tables 2, 3, 4. Crimes
of opportunity, including vandalism and fraud, negatively correlate with increased
proximity to the Woodneath branch. In contrast, crimes largely unaffected by oppor-
tunity (sex crimes, DUIs) are also unaffected by proximity to the library.

4.2 Randomization inference

Our results in Tables 2, 3, 4, along with Fig. 2, show the impact of the Woodneath
branch on various criminal offense-related variables. However, an obvious ques-
tion is if such effects are plausibly causal or merely due to statistical chance. To
answer this question, we randomly permute the treatment location. We develop the
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Fig.3 Treatment randomization inference distribution. The Z-score distribution exhibits the distance of
the randomization inference distribution compared to the actual treatment effect. If the mean placebo
effect is the same as actual treatment effect, the distribution should center around zero

placebo effect distribution, then custom test how unusual the actual treatment effect
is against the mean of the placebo effect distribution.

To examine if the treatment is caused only by the existence of the library, we
first exclude the treatment group. We then only consider the control group, which
comprises all the gray excluding red and blue colored area in Fig. 1. Finally, we
randomly select the placebo treatment location. For such a placebo treatment
location, we expect to see no effect of placebo library location on crime. We ran-
domly permute treatment and run the standard difference-in-differences for 1000
iterations. We collect and store the randomly permuted treatment effect value
from each iteration. Because we randomize the treatment assignment, we call
these estimates the randomization inference. Figure 3 exhibits the custom test of
how many standard deviations the mean of the randomization inference distribu-
tion is from the actual treatment effect. Actual treatment effects are presented in
Tables 2, 3, 4. Hence,

0 -0
placebo — Z
Z=
O-(Splaceh()
where 6.5, is the vector which comprises 1000 values of randomized inference,

its respective standard deviation is o5
olac

cebo

The Z-score distribution, presented in
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Fig. 3, exhibits the randomization inference distribution compared to the actual
treatment effect. The distribution should center around zero if the mean randomiza-
tion inference is the same as the actual treatment effect. If zero is not included within
the 2.5% quantile and 97.5% quantile of the Z-score distribution, it corroborates that
the mean of randomization inference distribution is at a statistically significant dis-
tance from the actual treatment effect. Such results suggest that the treatment effects
are plausibly causal and not statistical chance.

4.3 Criminal offense by squared mile

Lastly, we examine criminal offenses adjusted for each square mile. We use QGIS
to calculate the treatment area (15.93 square miles) and control area (149.86 square
miles) and adjust the offense counts by each area, creating an intensive measure that
allows us to account for the density and potential concentration of criminal offenses.
We present the treatment effect that is adjusted per squared mile in Table 5. The
treatment effect estimates remain consistent with the main results presented in
respective Tables 2, 3, 4.

In particular, while burglary and assault estimates are still negative, they lose
statistical significance when scaled by the area. Conversely, the forgery, DUI, and
weapon offense estimates become statistically significant and align with other results
suggesting that the Woodneath public library branch assists with crime deterrence.
Looking at the total offenses by type, person, and property, estimates are negative
but not different from zero once we scale them by the area. In contrast, society and
other estimates are negative and statistically significant. This is the opposite of the
results in Table 4, but not unexpected.

While Table 4 presents results for an extensive measure, Table 5 results are for
an intensive measure. This is likely due to the nature of the crimes themselves.
Results suggest that public library branch affects the count of personal and prop-
erty offenses, as these are directed at individual persons/properties. In contrast, the
library affects the concentration of societal offenses, as these crimes are considered
nondirected and impact the community as a whole.

5 Discussion and conclusion

Our paper sets out to understand the effect of public libraries on criminal offense
incidents. We focus on Kansas City, MO, and explore the opening of the Woodneath
Public Library branch, the first new branch in the city in over 20 years. Using crime-
incident-level data from the Crime Open Database, we use the distance to a public
library to determine treatment and comparison location areas and employ a classic
difference-in-differences strategy. Our results suggest that public libraries can help
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reduce crimes of opportunity and the concentration of societal offenses, thus acting
as a crime deterrent.

We discuss several reasons that might refer to why public libraries reduce crimi-
nal offenses. A key concept explored by Chalfin and McCrary (2017) is crime risk
perception, i.e., how the individual perceives risk and how this perception leads to
a change in resulting criminal behavior. For example, a public library on its own
would not pose much of a deterrence, but the additional components of a new piece
of infrastructure, including increased numbers of pedestrians, security cameras,
lighting fixtures, and new law enforcement patrol routes, may create the perception
that crime is either easier or more challenging to commit. Street lights, for instance,
are widely perceived to be an environmental design that effectively reduces crime
(Chalfin et al., 2021; Welsh & Farrington, 2002).

Libraries can act as a safe haven from the dangers inherent in street life—they
position themselves as safe places through policies and procedures designed to
protect employees, the public, and the building itself in instances such as natural
disasters, emergencies, or civil unrest (Graham, 2013; Halsted et al., 2014). Most
Americans believe that libraries are a safe place, with 69% agreeing that libraries
are safe to hang out in (Horrigan, 2016). The fact that libraries have a widespread
reputation as safe places could make them an attractive target for vulnerable indi-
viduals to spend time in, thereby reducing their exposure to potentially dangerous
street-level activities.

Populations living in poverty can realize outsized impacts from access to pub-
lic libraries, as access to materials that can boost education and literacy tends
to be unequally distributed; Neuman and Celano (2001) report that middle-class
neighborhoods enjoy a 13:1 ratio of books to children, but in areas with elevated
poverty rates, this ratio decreases to 1:300. Multiple barriers can prevent vulner-
able individuals from fully benefiting from public library resources, however,
including lack of public transportation to libraries located far away from econom-
ically depressed neighborhoods, the amount of time needed to travel to nonlo-
cal public libraries and low-income families’ fear of library fines, and late fees
(DePrist, 2017).

Policy implications are twofold: While we cannot disentangle the mechanisms
driving our results, i.e., the physical presence of the library versus its programmatic
activities, theory suggests that both should contribute to criminal activity reduc-
tion. The physical presence increases costs of crime by increasing the probability
of arrest. Programs should help with educational and creativity outcomes, which in
turn increases the likelihood of a successful career, thereby increasing the opportu-
nity cost of pursing a criminal career. In addition, public libraries are one of many
cultural urban amenities that provide opportunities for human capital improvement
while also creating some police physical presence. Thus, local governments should
take these externalities into account when determining how much funding should be
allocated for such institutions.

@ Springer



Journal of Cultural Economics

Although our results show that public libraries reduce crimes of opportunity, our
study is not without limitations. In previous paragraphs, we discuss some potential
mechanisms for crime deterrence. However, we cannot disentangle nor quantify
how these mechanisms work in our setting. There are other limitations to consider:
first, there is a lack of other local statistics to control for the possible time-varying
feature of these communities. Second, all of the city regions have been treated to
some extent. Third, the community has access to all public library branches, and
the distance may be critical to explaining its intensity. Fourth, the Woodneath pub-
lic library building was under construction for four years before its inauguration,
breaking ground in Fall 2010, which could have induced different criminal offense
trends within this area. For example, the introduction of expensive construction
equipment and the influx of laborers in the area could have provided new targets for
crime proliferation between the Fall of 2010 and the Summer of 2013, thus tempo-
rarily increasing crime statistics during that time and possibly biasing our estimates.
Lastly, we cannot isolate the role of the cultural nature of the new public library
building on crime, which remains a topic for future research.

Another concern is the generalization of results beyond the Woodneath pub-
lic library case. On one hand, our results are in line with those of Porter (2014),
which found that additional hours of operation for public libraries in Los Angeles
were negatively associated with aggravated assault rates and car burglaries. On the
other hand, while the addition of cities with public library openings and closings
could increase the number of observations in our empirical analysis, thus allowing
us to leverage broader information, new challenges and limitations would also be
imposed, particularly the comparability between treatment and control units and
their crime trends. Therefore, focusing on one particular case allows us to perform
a more systematic and complete analysis that adds an extra piece of evidence to a
growing body of literature.

Future work should focus on addressing some of the concerns raised. Three pos-
sible extensions deserve special attention: the first would be using different iden-
tification strategies for extra robustness evaluation, such as synthetic controls or
different spatial definitions of treatment and comparison groups. The second would
explore potential differences across library programs, use, and materials to under-
stand other ways libraries may impact local crime. Lastly, since all city areas are
somewhat affected by public library branches in different intensities, spatial spillo-
vers may be essential to explain some of these phenomena.

Appendix: Timing of effect

One potential concern is the time dimension of the effect of the public library open-
ing on crime. Table 6 presents results for two time periods. Panel A compares
2010-2012 to 2013-2015, while Panel B compares 2010-2012 to 2016-2019. We
present results for property-related crimes, person-related crimes, and total offenses
(property, person, society, and other). Results show a lagged effect from the open-
ing of Woodneath public library building on crime. In particular, while there are no
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statistically significant changes in criminal offenses during the first period, there was
a significant reduction in criminal offenses for the later period. This is in line with
research on public amenities such as green infrastructure and public-housing demo-
lition (Aliprantis & Hartley, 2010; Burley, 2018).
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