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Abstract: Many urban areas in the United States saw increased crime during the COVID-19
pandemic. Cityleadersand criminaljustice scholars have shown interestin exploring the connections
between the pandemic and crime rates, seeking to identify potential preventive strategies for the
future. Toward having such insight, this study examined crimes and signs of disorder during the
strictest lockdown year of 2020 in the United States’s most diverse and fourth-largest city, Houston.
It focused on certain neighborhood characteristics that are indicative of social disorganization and
how such characteristics were predictive of changes in crime and disorder; the extent to which
guardianship, which is inherent in routine activity theory, was predictive of crime and disorder and
to what extent different segments of the population experienced crime and disorder early in the
pandemic? Using Houston Police Department’s publicly available crime statistics and comparison
data from other public community profile sources Negative Binomial Models were run and the
data were further examined via geographic information systems mapping. The findings suggest
situational crime prevention strategies may be effective. Specifically, prevention policies should
include a) an understanding of the lives and motivations of those most likely to be perpetrators
and, or victims of crimes and b) an understanding of the ecological dynamics that are likely to bring
perpetrators into the realm of opportunities for crime that they are likely to exploit.
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Introduction

Undoubtedly, the COVID-19 pandemic has had profound consequences on society,
including crime. While the relationship between the COVID-19 pandemic and crime
is relatively new and complex, its association has become a focus of recent research
inquiries. The global impact of the COVID-19 pandemic on people’s lives and crime
trends varied by person and place, and relatedly the types of crimes committed and
overall crime rates, the unique characteristics of a city, place, population, and/or region
may also influence how it is impacted by COVID-19. Therefore, this study aims to
contribute to current research by focusing on one major urban area in the United States
to see what changes in crime, if any, can be attributed to the COVID-19 pandemic.

The pandemic offers rather unique dynamics for novel insights into the occurrence
of crime. Initial studies (see, e.g., Ashby et al., 2020; Boman & Gallup, 2020; Campedelli,
et al., 2020; Estévez-Soto, 2021; Nevette, et al., 2021; Yang, et al., 2021) following
the pandemic suggest that the COVID-19 pandemic led to a decrease in crime and
more recent studies (see, e.g., Liu et al., 2022; Meyer et al., 2022; Rosenfeld & Lopez,
2021) suggest that the impact of the COVID-19 pandemic on crime is more complex,
not uniform, and worthy of further examination. This is because the impact of the
COVID-19 pandemic is still not fully understood. The severity and duration of the
pandemic, socio-economic factors, and intervention strategies that were implemented
all play a role in helping to shape deviant and criminal behavior.

Like many other cities and places, the pandemic has had a major impact on
Houston, Texas. Specifically, it has impacted people’s daily routines (e.g., requiring
many to work remotely, prohibiting attending establishments — restaurants, nightclubs,
bars, sporting events, etc.) given non-essential movement restrictions during the early
months. The closure of public places that tend to have large gatherings which increase the
likelihood of violence and other victimizations contributed to crime declines. However,
from 2019 to 2022, crimes such as domestic violence homicide doubled in Houston as
persons spent more time together in residential spaces (Gregory et al., 2023). By 2023,
post all COVID restrictions these numbers have returned to pre-COVID restriction
levels. The initial effects of the COVID-19 pandemic seem to support the tenets of
routine activity theory (Felson et al., 2020). This study offers insights into these local
dynamics in a major United States city, Houston.

Among the common explanations of the occurrence of crime are variables such as
disorder, structural characteristics of areas/places, opportunity, and the effectiveness
of available social institutions. While any one factor or theory does not adequately
explain crime or even variations in crime, it is evident that certain factors (e.g., signs of
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disorder) facilitate its occurrence. These items reflect aspects of social disorganization
theory, concentric zones theory, routine activities theory, and broken windows theory.
While it is generally agreed that poverty, inequality, and racial inequality impact crime
(Ousey, 2000), the related impacts of physically deteriorated residential communities
and a shortage of stable housing characterize high-risk areas (see, e.g., Parker et al.,
1925; Shaw & McKay, 1942; Skogan, 2012). Homicide trends during the restrictions
have already been examined in the literature (see, e.g., Gramlich, 2021; Mekouar, 2022;
Meyer et al., 2022), so this study focuses on other crimes of concern (aggravated assault,
burglary, motor vehicle theft, and robbery) and signs of disorder (utilizing 311 calls for
nuisance on the property, dead animal collection, sewer wastewater issues, and garbage-
related calls). Disorder is included because it is highly correlated with crime (see, e.g.,
O’Brien, 2019; Wheeler & Reuter, 2020).

In the next section, we delve into the broader crime and place literature and
plausible theoretical explanations for crime and COVID-19 in Houston, Texas. A brief
geographical context and crime of Houston is first presented to facilitate the theoretical
explanations.

Literature Review

Geographical Context and Crime

Houston has a population of over 2.3 million and is designated as the fourth most
populous city in the U.S. It is racially and ethnically diverse, with a minimum of 145
languages spoken and immigrants from 90 nations represented (City of Houston,
2022). Nearly a third of the city’s population is foreign-born (28.9%) and over 80%
of its population commutes to and from work. Compared to other cities in the U.S.,
Houstonians are well educated, with over 34% of adults having at least a bachelor’s
degree versus just over 21% of adults in other comparable cities and towns (Location
Inc., 2022).

Regarding crime in Houston, violent and property crimes are higher than in cities of
similar sizes in Texas (e.g., Austin, Dallas, Fort Worth, and San Antonio). For example,
the violent crime rate in Houston is 12.82 versus 4.5 per 1,000 in Texas, while property
crime is almost twice the rate of Texas” average (43.06 versus 22.6 per 1,000). Reports
suggest there is a one in 78 chance of becoming a victim of a violent crime in Houston
versus one in 222 in Texas and one in 23 chances of becoming a victim of property
crime in Houston versus one in 44 chances in Texas (Location Inc., 2022). Given crime
concerns in Houston, recent crime data before and during COVID-19 are examined to
help contextualize the crime problem by examining data that are more likely to have
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early settled or accurate initial counts. Houston (Hastings-Blow, 2022), much like Los
Angeles (Peterson, 2016) is a place where a high concentration of poverty and minority
residents near crime scenes negatively impacts the presence or rate of media crime
coverage and perceptions of crime and criminals. Socio-economically, the place where
crime is likely to occur is important in understanding the factors that contribute to itand
the prevention efforts needed to address it (Wells & Wu, 2011). Relatedly, some major
concepts in the crime place literature are hotspots and guardianship (see, e.g., Braga et
al.,2014). The link between hot spots and crime has been a major focus in criminology,
especially in crime and place literature. Hotspots are small geographic areas with
significant crime concentrations (see, e.g., Eck, et al., 2005; Weisburd & Telep, 2014).
Therefore, routine activity theory has been one of the major theoretical frameworks
used to examine hot spots because it supports the theorys three major factors in
predicting deviance and crime as the convergence in time and place of a motivated
offender and a suitable target in the absence of a capable guardian. Researchers (e.g.,
Sampson & Raudenbush, 1999; Brantingham & Brantingham, 1993) have examined
the effect of social and physical environments on crime. Specifically, factors such as
poverty, residential stability, physical layout/design, and concentration of commercial
establishments all contribute to the time and location of deviance and crime. Conversely,
neighborhoods that are well-designed and maintained allow for surveillance and
have fewer commercial establishments, presenting fewer opportunities for criminal
activities. Other research evidence indicates that crime is more likely in cities than rural
areas (Glacer & Sacerdote, 1999; Ward et al., 2018) due to certain unique conditions,
such as where opportunities are significant, as evidenced by low guardianship, and
increased likelihood targets, and offenders crossing paths. Of course, even within cities
crime will vary by place (Jones & Pridemore, 2019, p. 545). With the city of Houston
as the geographical frame of reference, it is important to discuss the socioeconomics
and ecological characteristics that shape the likelihood of local crime (Wells et al.,
2012). Geography is concerned with the intricate interaction between people and their
environment with criminal activity. Routine activity theory and social disorganization
theory have both been used to examine and analyze “crime geographies” (Andresen,
2006), although not many studies have combined the two theories.

Theoretical Frameworks

Routine activity theory (RAT) (Cohen & Felson, 1979) is focused on the circumstances
in which criminal activities occur. For example, we are less likely to see an increase
in victimization if routine activities are performed near or within the home where
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guardianship is likely to be high. Guardianship is a protective factor but deviant
lifestyles, target attractiveness, and exposure to possible offenders are risk factors for
both criminality and victimization (Spano & Freilich, 2009). Routine activities may
impact a target’s accessibility and visibility to motivated offenders (Cohen & Felson,
1979). Relatedly, factors such as the number of cocktail lounges, bars, taverns (Roncek
& Maier, 1991) gas stations, and grocery stores (Bernasco & Block, 2011) are associated
with crime. However, given that the effects of the COVID-19 pandemic are not
equally distributed in the population and people are likely to adjust to restrictions in
various ways, this study looks specifically at these dynamics in the Houston context
in terms of changes in crime trends that are correlated with shifts in signs of disorder
and guardianship. Markedly during 2020 law enforcement availability was impacted
as persons who tested positive or were exposed to those who tested positive in their
agencies also had to quarantine for two weeks like everyone else as there was still no
vaccine, et cetera. There was also a marked increase in local gun and ammunition
sales that year as the uncertainty of the pandemic and Black Lives Matter protests in
the aftermath of the May murder of George Floyd by police generated fears of possible
serious impending civil unrest.

While routine activity theory is concerned with opportunities that could predict
spatial patterns of crime, social disorganization theory is largely concerned with the
impact of various social factors (e.g., family disruption, ethnic diversity, population
density, proximity to the city, etc.) on crime. Based on a meta-analysis, Pratt and Cullen
(2005) found evidence that social disorganization theory is one theory that had strong
empirical predictability across all studies, while routine activity theory had moderate
support. We thought it was appropriate to combine both theories to understand how
changesin people’s daily routines could belinked to crime. Also given Houston’s diversity,
it is important to note whether the social disorganization theory (in terms of poverty,
diverse populations, etc.) increased persons’ vulnerability to crime by place. Thus this
study utilizes elements of both routine activity theory and social disorganization theory
to help explain the association between space, time, and social-ecological dynamics on
the interactions of victims and offenders of crime. The physical appearance of a place
may also influence deviant and criminal behavior, so by utilizing broadly the social
disorganization theoretical framework, we should be able to contextualize crime and
provide a more comprehensive overview of the crime problem in Houston.

Social disorganization theory is a social structural theory of crime that helps to
explain the variation in crime across neighborhoods. Social disorganization theory
postulates that crime is likely to be higher in socially disorganized communities which
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usually lack factors such as cohesion and informal controls when contrasted with
socially organized communities. Much of the early work of this theory came from Park
and Burgess (1925), who examined the impact of immigration, industrialization, and
urbanization on social organization in certain neighborhoods in Chicago. However,
crime was not a part of the discussion until Shaw and McKay’s (1942) study, with the
guidance of Park and Burgess, that applied the theory to delinquency. Shaw and McKay
(1942) found that social problems (e.g., low socio-economic status, residential turnover,
unemployment, poverty) and crime were positively correlated (Kubrin, 2009). Pratt and
Cullen (2005) also found empirical support for key variables such as family disruption,
racial heterogeneity, and poverty, although more recent evidence suggests the tenets
of social disorganization theory may not be linear (Kubrin et al., 2022). Like routine
activity theory, social disorganization emphasizes the importance of “place” given
that evidence suggests crime is often clustered in certain areas rather than randomly
distributed.

According to Jones and Pridemore (2019), social disorganization or “crime at
place research” (p. 546) has relevance for predicting crime at the street level. Weisburd
et al. (2012) advanced this literature with an examination of social disorganization
considering variables such as physical disorder, race of public-school children,
and public housing. Empirically socioeconomic status is an important predictor of
delinquency (Lander, 1954; Sharkey, 2013). Errol et al. (2021) examined decades of
social disorganization research in advanced countries, including the United States,
and included that crime becomes more common in areas with more broken family
structures (e.g., given the divorce rate and number of out-of-wedlock births). While
the evidence was significant for urbanization and violent crime, the results for
urbanization and property crime were mixed. This was attributed to how urbanization
unfolded.

Building on the aforementioned theoretical foundations, we now turn to our
methodology, which applies to empirical data from Houston.

Method
Data Collection

Crime cases were collected from Houston Police Department (HPD) which releases
monthly National Incident-Based Reporting System (NIBRS) metadata by street/
neighborhood  (https://www.houstontx.gov/police/cs/Monthly_Crime_Data_  by_
Street_and_Police_Beat.htm). The crime cases from HPD follow the NIBRS coding
rules and are posted monthly about two weeks later in the month after the crime. The
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crime report contains the name of the street where the crime took place and is further
geocoded into longitude and latitude by geocoding tools from ArcGIS Pro. The 311
events were collected from the Houston 311 website (https://www.houstontx.gov/311/
about.html) where the city of Houston government updates the 311 service request
data monthly. The released 311 service request data contains information including
the date, event category, coordinates of the events, and other details. After getting the
coordinates of crime by geocoding and coordinates of the 311 events from raw data,
we mapped the selected types of crimes and 311 events within the research area. The
number of crimes and 311 events were further counted by census tract using the spatial
join tools in ArcGIS Pro.

The application of routine activity theory and social disorganization theory to
the Houston context is appropriate given that variables of interest include disruption,
residential stability, median income, poverty rate, unemployment, ethnic heterogeneity,
and population density as these relate to crime and signs of disorder. A proxy for
guardianship is a measure of the availability of a local fire service station and a police
station; distance from the city’s center and the number of bus stations (for the latter two,
offenders and targets are more likely to have interaction but without capable guardians
present to intervene). Indeed, the variables utilized largely serve as proxies and
correlates for other dynamics that are not easy to quantify regarding those communities
where persons experienced the brunt of the negative impact of the pandemic in terms
of several persons being forced to quarantine together, loss of jobs, financial challenges,
and related stresses such as food and housing insecurity. All of these have the potential
to increase the likelihood of victimization in terms of violent conflicts and possibly
property offending where lapses in capable guardianship are evident such as with
commercial businesses that were forced to close in 2020. Texas  restrictions were
short-lived as Governor Greg Abbott declared the state open in May 2020 and local
jurisdictions also eased their restrictions accordingly.

To gain a better understanding of crime and disorder in Houston during the most
restrictive year (2020), the research questions were:

1. To what extent did different segments of the population (those with family
disruption, females, elderly, Blacks, those in more densely populated areas,
and those in areas with higher unemployment) experience crime and disorder
during the 2020 restrictions?

2. To what extent is guardianship (proximity to fire, police; distance from the
city center, and number of bus stations) predictive of crime and signs of
disorder during the 2020 restrictions?
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3. To what extent are characteristics indicative of less socially organized
communities (heterogeneity, instability, poverty) predictive of changes in
crime and signs of disorder during the 2020 restrictions?

4.  To what extent did COVID-19 policy affect crime and 311 events?
These findings are discussed by comparing changes from 2019 to 2020.

Variables

This study examined four common types of offenses (i.e., aggravated assault, burglary,
motor vehicle theft, and robbery) and social disorder as indicated by 311 events
(i.e., nuisance on property, dead animal collection, sewer wastewater, and garbage-
related events). Li, et al. (2020) suggest 311 events may reflect both potential and
actual disorder as part of neighborhood distress (neighborhood distress often reflects
economic conditions, unemployment, etc.). These data are of crime and disorder within
the boundary of the city of Houston, thus we filtered the census tract data accordingly.
The number of the census tracts was 337 in 2019 and then 547 in 2020. To ensure a
consistent boundary for a more accurate comparison, we combined the 2019 and 2020
census tracts and mainly used the 2020 census tract. Five hundred and fifty in total
census tract were finally extracted.

The occurrence of crimes and a number of 311 events can be used to represent
the level of disorder in a community, so we used four typical types of crimes robbery,
aggravated assault, burglary, and motor vehicle theft, and four types of 311 events
which are among the most reported events including nuisance on property, dead
animal collection, sewer wastewater and garbage related events (missed garbage pickup,
garbage container problem, and missed heavy trash pickup).

Predictors in the regression analysis reflect the perspective of social disorganization
theory and routine activity theory (Sampson & Groves, 1989; Sampson et al., 1997).
According to the literature, disadvantaged socioeconomic status, unstable residential
composition, and higher percentages of disrupted families are associated with a potential
state of social disorganization or weaker collective efficacy (that is neighborhood
guardianship or care of each other) which could reduce the degree of informal control.
Informed by the studies of Sampson and Groves (1989), Krivo and Peterson (1996),
and Sampson et al. (1997), we included ethnic heterogeneity as a measurement for the
racial structure of a community because it is associated with the distribution of social
disadvantage and strength of neighborhood collective efficacy. Entropy (concerned
with the magnitude of diversity or structure of diversity in population) was used to
measure ethnic heterogeneity. Variables to measure socioeconomic status, racial
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heterogeneity, residential instability, and family disruption were derived from the
American Community Survey (ACS) five-year estimation in 2020. Socioeconomic
status was measured by poverty rate and unemployment rate. Poverty is calculated as
the percentage of the population for whom poverty status was determined in the last
12 months. The unemployment rate was calculated by the ratio of people who were
unemployed in the labor force to the total number of the population in the labor force.
Racial heterogeneity was calculated as a Herfindahl-Hirschman Index based on seven
racial groups, including White, Black, or African American, American Indian, Alaska
Native, Asian, Native Hawaiian, Other Pacific Islander, other race alone, and two or
more races (Boessen et al., 2021). Residential instability was measured as the percentage
of individuals who moved their residences from either within the same county, the
same state, the country, or abroad. Other sociodemographic variables from ACS were
controlled in the model including population density, percentage of elderly, percentage
of females, and percentage of Blacks.

Place-based variables from routine activity theory include distance to the city center,
distance to the nearest police station, distance to the nearest fire station, and number
of bus stations. The distance to police and fire stations are proxy for guardianship such
that the closer the location, the more it is assured that there is access to suitable place
guardianship. Proximity to the city’s center is assumed to be a crime generator as areas
where motivated offenders and suitable targets are more likely to interact. The presence
of bus stops also increases the opportunities for crime. The location of the police station,
fire station, and presence of bus stations were downloaded from the City of Houston
Open Data Portal of point-based GIS data.

The distance to the city center was measured by the distance from the centroid of
the census tract to the centroid of Harris County based on the GIS digital map of census
tract boundaries from the Census Bureau of the United States. The distance to the
nearest police station was measured by the distance between the centroid of a census
tract to its nearest police station; the distance to the nearest fire station was measured by
the distance between the centroid of a census tract to its nearest fire station.

Analysis

The counts of crimes and 311 events are the outcome variables in this study. They were
aggregated at the census tract level. Empirical studies usually fit count data models via
Negative Binomial Regression (Bernasco & Block, 2011; Hipp et al., 2022; Song et al.,
2021; Zhang et al., 2022). Negative Binomial Regression addresses the overdispersion
issue which means the variance of the dependent variable is larger than its mean
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(Osgood, 2000; Britt et al., 2018). Given our dependent variables are counted events
with over-dispersed distribution, we fit our models of crimes and 311 events using
Negative Binomial Regression. The models are captured by the following equation:

E(y) = exp(B, + B, heterogenity + B, instability + B, disruption + 3, poverty
+ B, unemployment + B center + B police + B, fire + B, bus
+ B, income + B elder + . female + B. . black + B, pop +e),

where represents the count of the crime or 311 events which can be aggravated assault,
burglary, motor vehicle theft, robbery, nuisance on property, dead animal collection, sewer
wastewater, or garbage-related events. is the intercept and is the error term for crime or 311
event. are the coefficients for predictors including ethnic heterogeneity (heterogeneity),
residential instability (instability), family disruption (disruption), poverty rate (poverty),
unemployment rate (unemployment), distance from city center to the census
tract (center), distance to the nearest police station (police), distance to the nearest fire
station (fire), number of bus stations (bus), percentage of elder (elder), percentage of
females (female), percentage of Blacks (black), and population density (pop). Incidence
Rate Ratios (IRRs) are reported in the model results to indicate the change of percentage
for the dependent variable by one unit change of predictors. An IRR of a predictor larger
than 1 indicates this predictor has a positive relationship with the dependent variable;
an IRR of a predictor less than 1 indicates this predictor has a negative relationship with
the dependent variable. The multicollinearity issue was examined using the Variance
Inflation Factor (VIF). The VIF for each predictor is less than 5 which indicates there is
no severe multicollinearity issue.

To better capture the change in crimes and 311 events over time and the effect of
the COVID-19 lockdown policy, a time series analysis for the crimes and 311 events was
done. The two years’ crimes and 311 events data are separated into 10 groups based on
months. Each year includes five groups, which are January-February, March-May, June-
August, September-November, and December. The main reason for such groups is that
March 2020 to May 2020 implemented the most restricted pandemic lockdown policy,
and vaccines became available in December 2020. The predictors were extracted from
the 2020 ACS five-year estimation. Also, the four types of 311 events were combined
into one for a comprehensive analysis.

Findings

For the two-year analysis, the data were effective at identifying predictors of crime in
Houston. Specifically, the role of demographic and socio-economic characteristics of
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neighborhoods, guardianship, family disruption, and residential instability in crime
were identified. Table 1 presents the descriptive statistics for 2019 and 2020. In 2019,
the mean number of robberies was about 13.86 per census tract, while the number of
aggravated assaults was 19.33. For property offenses, burglary had a higher mean rate
of 24.70 per census tract than motor vehicle theft at 19.17. Among the four offenses
(aggravated assault, burglary, motor vehicle theft, and robbery), burglary had the
highest mean rate. When compared to the mean rate in 2020, aggravated assault and
motor vehicle theft increased, while burglary and robbery decreased.

Regarding 311 events in 2019, the mean was highest for garbage-related events at
35.67 and lowest for dead animal collection at 11.04, while nuisance on property was
28.95 and sewer wastewater was at 28.46 per census tract. In 2020, the rate for garbage-
related events was 37.93 per census tract, the dead animal collection was 11.18, sewer
wastewater was 37.21, and nuisance on property was 26.71.

Segments of the Population

To what extent did different segments of the population (those with family disruption,
median income, percentage of females, elderly, percent Black population, those in more
densely populated areas, those in areas with higher unemployment) experience crime and
disorder during the 2020 restrictions? Table 2 presents negative binomial regression models
for 2019 for each offense type. The findings suggest some variables are more significant
than others. For example, family disruption is significantly positive with aggravated
assault, motor vehicle theft, and three 311 events, nuisance on property, dead animal
collection and sewer wastewater. Median household income is significantly negative in
the crime models except for burglary, and significantly positive in garbage related events
model. The percentage of females, is significantly negative coefficients in aggravated assault,
motor vehicle theft, and robbery, while in the 311 model, percent females is a significantly
negative coeflicient with garbage-related events. Percent elderly is significantly negative
coeflicients in aggravated assault and motor vehicle theft. Blacks is significantly positive
for all crimes except robbery. Unemployment is not significant in any model.

In the 2020 models (see Table 3), family disruption and females are only significantly
positive in robbery. Median household income is significantly negative in four crime
models but not significantly in all four 311 models. Percent elderly is significantly
negative in aggravated assault, motor vehicle theft, and sewer wastewater. Percent Black
is significantly positive in most of the offense types, except robbery and dead animal
collection. Percent females is significantly negative in only robbery. Unemployment is
not significant in any of the models.
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Guardianship and Crime

To what extent is guardianship (proximity to fire, police; distance from the city center,
and number of bus stations) predictive of crime and signs of disorder during the 2020
restrictions? The findings are mixed, according to the 2019 models. For example, distance
to the city center and distance to the fire station are only significantly negative in some
311 events. There are no significant coeflicients in any crime-related model. Distance
to the police station is significantly negative with aggravated assault, robbery, and three
311 events: nuisance on property, dead animal collection, and sewer wastewater. On the
other hand, the bus station is a positive and significant coefficient in all offense categories
(aggravated assault, burglary, motor vehicle theft, robbery, nuisance on property, dead
animal collection, sewer wastewater, and garbage-related events).

For the 2020 crime models (see Table 3), bus stations are positively significant in all
models of crime and the 311 models. Distance from the city center and distance to the
fire station are significantly negative in sewer wastewater. Distance to a police station is
significantly negative in aggravated assault, robbery, and sewer wastewater.

Social Disorganization Variables and Crime

To what extent are less socially organized communities (heterogeneity, instability, poverty)
predictive of changes in crime and signs of disorder during the 2020 restrictions? In the
2019 models (see Table 2), ethnic heterogeneity had a significant negative relationship
with sewer wastewater. Residential instability had a significant positive relationship with
burglary but a significant negative relationship with all the social disorder indicators.
These results are consistent with social disorganization theory that indicates that crime
will be higher when housing is less stable, and persons might not be as ecologically
attentive as reflected by the disorder results. The poverty rate is significantly negative in
sewer wastewater and garbage-related events.

In the 2020 crime models (see Table 3), the results are also mixed. Regarding ethnic
heterogeneity;, it is significantly positive in robbery and significantly negative in garbage
related. events. Residential instability is significantly negative in all 311 models, and
positive in burglary. Poverty is significantly negative with motor vehicle theft and not
significant in any of the 311 models.

When comparing 2019 models to 2020 models, several factors exhibit consistent
effects in both years, such as residential instability, unemployment rate, and the number
of bus stations. Likewise, three distance-based measurements (proximity to fire, police,
and distance from the city center) maintain a consistent significance in crime models.
Conversely, variables related to the percent Black population, and population density
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consistently exhibit significance in 311 event models for both years. However, for all
other variables, their significance varies across different models in the two years.
Time Series Analysis of the Crimes and 311 Events
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Figure 1: Monthly 311 events count change over time.
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Figure 2: Monthly average crimes count change over time.
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When comparing the four types of crimes and 311 events, it becomes evident
that burglary, motor vehicle theft, and robbery share a similar trend. The lowest
monthly crime count for the three types of crimes is from March to May 2020, which
the lockdown policy of Houston may impact. On the other hand, when considering
aggravated assault and 311 events, the lowest monthly count was observed in January
and February 2020, followed by an upward trend, peaking between June and August
2020. Notably, aggravated assaults have been steadily increasing since 2019, while 311
events steadily declined from the beginning of that year.

Figure 2. Coefficients change of Negative Binomial Models for Crimes and 311
events Over Time.
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Figure 3: Coeflicients change of Negative Binomial Models for 311 events Over Time.
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Figure 4: Coefficients change of Negative Binomial Models for Aggravated Assault Over Time.
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Burglary
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Figure 5: Coefficients change of Negative Binomial Models for Burglary Over Time.
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Figure 6: Coefficients change of Negative Binomial Models for Motor Vehicle Theft Over Time.
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Figure 7: Coefficients change of Negative Binomial Models for Robbery Over Time.

We applied the negative binomial model to each stage of both crimes and 311
events, with the model results presented in Tables 4 through 8. These tables reveal that
significant variables exhibit temporal changes. We have visualized the coefficients in
line charts to facilitate a more intuitive comparison of these variables, as depicted in
Figure 2.

For burglary, the four significant factors are residential instability, median income,
bus stations, and percent Black population. The coeflicients of variable instability and
bus have an apparent fluctuation during 2020/March-May. The coeflicient of residential
instability has a decreasing trend, while the coefficient of bus stations has an increasing
trend. For robbery, there are four significant variables, which are median income, bus
stations, percentage of females, and proximity to a police station. The first three variables
do not change much, and the coefficient of variable proximity to a police station has
a significant decrease during 2020/March-May. For motor vehicle theft, median
income, bus stations, percentage of elderly, and percentage of Black population are the
four significant variables. No obvious change is found during 2020/March-May. For
aggravated assault, there are five significant variables, which are family disruption,
median income, bus stations, percent Black population, and proximity to a police station,
and the variable coefficient proximity to a police station has a significant decrease
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in 2020/March-May. However, we cannot conclude that this outcome reflects the
lockdown because there was also a decrease in 2019/March-May. For 311 events, ethnic
heterogeneity, residential instability, family disruption, median income, bus stations, and
proximity to a fire or a police station are the significant variables, and the coefficient of
variable ethnic heterogeneity has a significant decrease in 2020/June-August. This could
be attributed to a delayed impact of the stress for working-class families associated with
the lockdown policy and the historical event of the police killing of former Houston
resident George Floyd in May 2020.

Discussion

Using a socio-ecological approach, this study examined crime in an urban context,
Houston pre-pandemic (2019) compared to the first year of the pandemic restrictions
(2020). The overall findings were mixed. For example, unemployment was (negatively)
statistically significant in one model for motor vehicle theft in 2019 and not significant
in any of the models in 2020. Poverty was statistically significant (positively) in robbery
in the 2019 crime models and statistically significant (negatively) motor vehicle theft
in the 2020 crime models. This could reflect the impact of more people being home in
2020 and able to guard their vehicles given the tenets of routine activity theory. Nuisance
on the property was statistically significant (negatively) in the 2019 311 models and
garbage-related events in the 2020 311 models. Violent offenses (aggravated assault and
robbery) were related to certain key variables (e.g., median income) while property
offenses, such as motor vehicle theft, were related to variables such as residential
instability.

Like previous studies such as Shaw and McKay (1942; see Kubrin, 2009) and Pratt
and Cullen (2005), this study confirms that factors related to poverty have an impact
on crime. For 2019 in Houston, proxies for poverty were significant in impact on both
crime and signs of disorder as indicated by the percent Black population, residential
instability, and the presence of bus stations. Relatedly also in 2019 family disruption
and median income impacted aggravated assault, robbery, and motor vehicle theft
numbers. Unemployment was particularly impactful with motor vehicle thefts, but not
other offenses. Ethnic heterogeneity a proxy for immigrant presence was significant
in 2019 for nuisance on property, dead animal collection, and sewage calls. This is
consistent with trends associated with a high renter population as opposed to property
owners (Harding et al., 2003). There were more observable significant relationships in
the 2019 data than in the 2020 data. For 2020, bus stations and the percentage of Blacks
remained positively predictive of both crimes and signs of disorder reflecting more
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crime in lower socio-economic communities. While Houston is a sprawling driving
city, in those pockets where the number of bus stations is high and walking more likely,
plus residential instability indicates socioeconomic strains, the more persons walk, the
more likely they are to see an opportunity for predatory crimes which is supported
Yu’s (2011) study on bus stops and crime. Hence in this study burglary, motor vehicle
theft and robbery numbers were significantly related to bus stations for 2019. This
significant relationship increased slightly for 2020 supporting routine activity theory.
Lee and Contreras (2021) had similar findings in Los Angeles where the impact of
“preexisting social circumstances (i.e., socioeconomic status, residential stability, and
racial and ethnic heterogeneity) of neighborhoods with more or less access to amenities
within walking distance...might be context-specific” (p. 755). Population density had a
negative effect on crimes (which might suggest more guardianship with more persons
at home) but a positive effect on signs of disorder which is likely indicative of more
persons being at home both contributing to the creation of the signs of disorder and
being there to see and report them. Other effects in 2020 were mixed or not clear
which given the uniqueness of life that year requires qualitative insights for a more
thorough comprehension. Overall, data indicate that a possible difference in the crime
and disorder numbers likely reflects shifting levels of guardianship effects with more
persons being at home. These findings offer support for situational crime prevention
policy approaches given routine activity theory so the next section will explore potential
policy implications for situational crimes in urban settings, like Houston.

Policy Implications

The COVID-19 pandemic was a unique event that affected both persons and places, so
the place/environment is an important consideration in any attempt to reduce crime.
With policy changes such as the closing of bars, restaurants, gyms, movie theatres, and
social gathering restrictions, crime opportunities also changed. We find that factors
such as bus stations and residential instability are crime opportunities that require
situational strategies. As established, crime in urban settings is usually concentrated in
a few pocket areas so changes to the structure of such communities are needed. First,
the social circumstances of the persons in the area including likely motivations for
behaviors and examining community ecology to understand how motivated offenders
are accessing their suitable targets are important. Effective crime prevention strategies
should include addressing signs of disorder (e.g., garbage-related events). Place-based
intervention strategies should be considered, especially where police presence can be
increased to deter would-be criminals. However, as indicated in other studies (e.g., see
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Maskaly et al., 2021), in-person police training shifted to virtual training, and many
officers were not properly trained on how to respond to high-risk populations, so crime
likely impacted groups differently. City leaders and local governments may consider
increasing funding to areas that have higher poverty rates and bus stations. City leaders
should also review current policies, training protocols, and available resources to
prepare for similar future situational events, like COVID-19 pandemic, that may have
broad-scale impacts on society and persons, especially crime.

Conclusion

Through our time series analysis, we uncovered that the lockdown policy has indeed
had a positive impact on specific types of crimes, notably burglary, motor vehicle theft,
and robbery. On the flip side, certain crimes, like aggravated assault and 311 events
exhibited an increasing trend during the lockdown. Nevertheless, two predictors,
namely median income, and the number of bus stations, consistently maintained their
significance across all four crime categories and 311 events. Thus shifts in guardianship
where offenders and targets may converge in time and place mattered for specific crimes
and signs of disorder. Additionally, several less stable predictors show significance in
some phases but not in others. Although we have not delved deeply into the analysis of
these factors in this study, they warrant further investigation.

As with any study, there are limitations. First, this study only covered two years —
2019 (pre-pandemic) and 2020 (during the pandemic), which is a short look at crime
trends and patterns in Houston. Second, given that COVID-19 led to several changes
(e.g., lockdowns, stay-at-home orders, travel restrictions, etc.), there may have been
personnel shortage so post-pandemic data collection and classification were likely not
finalized numbers as utilized in this study. For example, using the availability of a local
fire service station and a police station as an indicator of guardianships by mere location
may not indicate unique obstacles to service in 2020 when several employees may have
been out at the same time due to COVID-19 infections and exposure. Third, the change
in the boundaries of the census tract and the number of observation changes suggest
caution should be exercised when interpreting findings and comparing both 2019 and
2020 models. Lastly, a quantitative study may not be as in-depth as a qualitative study
as residents” perspectives and experiences regarding COVID-19 and crime in the area
were not included in the data.

For future studies, a mixed method examination is recommended to provide more
insights from people’s perspectives regarding their experience with COVID-19 and
crime. Future studies should examine post-pandemic data to seeif the crime rate changed,
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remained stable, or returned to pre-pandemic levels. Longitudinal studies to track the
long-term effects of the pandemic on urban crime should be conducted. Studies should
also look carefully at ecology and interdependent sociological and economic effects
given how Houston emerged in 2021 and 2022 from COVID-19 pandemic restrictions
as such knowledge would be informative for future crime prevention efforts.
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