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Abstract

This article delves into the impact of oil and natural gas (ONG) production on the incidence
of Part I violent crimes in Texas. Texas holds a prominent position in the energy industry,
contributing to 43% of the nation's crude oil production and 26% of its natural gas production
(EIA, 2021). However, alongside ONG operations come significant societal changes,
including a rise in various social issues, including criminal activities. While prior research
has explored the consequences of ONG-related transformations on crime rates through
perceptual and economic studies, there is a scarcity of studies that investigate the intricate
relationship between ONG activities and crime patterns, particularly in the Texan context. To
bridge this research gap, this study employs residual change scores and multiple linear
regression techniques to scrutinize county-level shifts in ONG activity and Part I violent
crime incidents during the period spanning 2009 to 2019 across Texas ONG-producing
counties. The findings derived from this investigation unveil a noteworthy association
between six dynamic ONG measures and the alteration in specific known Part I violent
crimes. This study makes a noteworthy contribution to the existing body of knowledge
concerning rural crime and boomtown dynamics as it stands as the inaugural examination
utilizing residual change score analysis to determine whether ONG activity indeed
contributes to any variations in known Part I violent crime rates. By scrutinizing the intricate
connection between energy production and crime, this research aids in fostering a better
understanding of the social implications of ONG activities in resource-rich regions,
particularly within Texas.

Keywords: boomtown, boomtown effects, residual change score, Part I known violent
offenses, social change
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Introduction

The recognized nexus between surges in resource-based economies and criminal
activities, scrutinized by Gourley and Madonia (2018), James and Smith (2018), and
Komarek (2018), lacks substantive empirical examination regarding its specific ramifications
in Texas. Texas, widely acknowledged as the "oil state" due to its dominant role in oil and
gas production, (Denning, 2022, para. 2), serves as a compelling yet underexplored terrain to
unravel the intricate dynamics between economic booms and crime rates. Population booms
from rapid resource extraction have well-documented adverse effects, straining infrastructure
and services and leading to inadequate access to necessities (Covey & Menard, 1983; Crank,
2003; UNEP, 2017). Housing shortages, rising rent prices, and informal settlements can
further exacerbate social inequality (UN-Habitat, 2003). While the negative impacts on
communities are acknowledged, studies on crimes related to oil and gas activities remain
limited (Archbold et al., 2014; Gourley & Madonia, 2018; O’Connor, 2015; Ruddell et al.,
2022; Ruddell & Ortiz, 2015). This gap emphasizes the need for a comprehensive
investigation into the relationship between oil and gas (ONG) activities and criminal
behavior, particularly in Texas.

As a significant player in ONG production, Texas is uniquely positioned to address
this research gap and contribute to understanding how such activities influence crime rates.
This analysis begins by examining the broader societal shifts associated with ONG
operations, contributing to a boomtown environment, and highlighting the emergence of
social issues, notably criminal activities. An examination of current literature underscores the
necessity for a nuanced exploration firmly rooted in the Texan context. The following
sections also delineate this study’s unique methodological approach, which employs residual
change scores and multiple linear regression techniques. Additionally, this study integrates
the social disorganization theory to provide a comprehensive lens through which to
understand the complex interplay between resource-based economic booms, crime, and the
socio-geographic dynamics of boomtowns in Texas. This study will ultimately culminate in a
discussion of the findings, delving into the implications for Texas communities grappling
with swift population changes fueled by oil and gas production.

Resource-Based Boomtowns

The urgent need to investigate resource-based booms becomes increasingly
pronounced amid the rapid exploration and development of new natural resource locations.
Notably, the United States is believed to possess greater oil reserves than either Saudi Arabia
or Russia (Wright, 2018), with Texas holding the largest continuous oil accumulation
assessed in the U.S. to date (USGS, 2016, para. 3). Texas, renowned as the foremost ONG
producer among all U.S. states (Denning, 2022; EIA, 2021), experiences profound
socioeconomic changes during resource-based booms. These booms trigger demographic
shifts and the formation of "boomtowns," leading to social and environmental dilemmas. The
influx of workers results in makeshift accommodations, rapid infrastructure strain, and
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problems including overcrowding and substandard housing (Ruddell, 2017, p. 193; Morrison
etal., 2012).

The implications extend beyond population growth, however, manifesting in an
increase in public order offenses related to alcohol, drugs, driving under the influence, and
prostitution (Ruddell & Ray, 2018). Heightened demands for critical infrastructure and
protective services, including emergency response, fire management, and law enforcement,
further challenge communities (Ruddell, 2011). Ultimately, the strain on resources results in
a deterioration of residents' overall quality of life, notably associated with the nexus between
ONG production and criminal activities. The subsequent analysis delves into studies
examining the connection between boomtown dynamics and criminal activity. This focused
inquiry aims to provide valuable insights into how these dynamics unfold within communities
undergoing rapid changes due to the influence of oil and gas production.

ONG Boomtowns and Crime

A developing body of research reveals the connections between the expansion of
resource-based booms and crime. Most studies examining the boomtown-crime relationship
reveal increases in crime after the start of the boom (Freudenburg & Jones, 1991; Ruddell,
2017; Stretesky & Grimmer, 2020). These studies, however, are limited since they do not
focus on the greatest oil-producing state in the United States, nor do they use reliable
statistical techniques for measuring change, such as residual change scores. This study
addresses both of those limitations.

Investigations into boomtowns typically indicate that rising crime rates in resource-
dependent booming towns are often linked to rapid population expansion, particularly an
influx of young males seeking job opportunities (O’Connor, 2015). The increases in crime
within these boomtown communities are often driven by offenses typical of an increased
population of young males, including simple assault, driving under the influence, disorderly
conduct, and drug-related offenses (Archbold et al., 2014; Rhubart & Brasier, 2019; Ruddell
et al., 2018; Ruddell et al., 2020). Researchers have additionally found that communities that
experience rapid population growth due to natural resource extraction may also face increases
in suicide (Seydlitz et al., 1993). In short, the presence of a large transient population
comprised of temporary workers, which is typical within ONG extraction, can contribute to
the prevalence of such criminal activities and social ills.

An additional community-based change associated with boomtown growth is the
number of law enforcement officers within boomtowns (Ruddell, 2011). Several studies have
shown that the local justice system in boomtown communities is often unable to meet the
demands for service (Archbold, 2015; Ruddell, 2017). As a result, the threshold for arrests is
increased and acts that warrant an arrest before the boom may not be sanctioned by the police
because of their amplified workloads. Ruddell (2011) also highlighted the strain on
infrastructure and protective services, including emergency, fire, and law enforcement, as a
consequence of resource-based booms. This strain often results in delayed response times,
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inadequate coverage, and reduced effectiveness in addressing criminal activities. (Ruddell,
2011). Resource-based booms can ultimately overwhelm the capacity of local law
enforcement and public services, leading to challenges in maintaining public order and safety.

Notably, some studies report contradictory findings regarding the relationship
between crime and population growth attributable to ONG activity. For example, Ruddell,
Jayasundara, Mayzer and Heitkamp’s (2014) found that the relationships between natural
resource development and crime disappeared when other socioeconomic factors were
included in their multivariate models. Those researchers contend that increases in antisocial
behavior and crime might not be statistically significant but may, nonetheless, have a
profound impact on community residents.

Although researchers have preliminarily established links between ONG booms and
crime, there has been comparatively little prior examination or focus on the impact of
resource-based booms and crime in Texas. Most research examining the impacts of resource-
based booms focus almost exclusively on Colorado (Gourley & Madonia, 2018), Montana
(Ruddell et al., 2014), North Dakota (Archbold, 2015; Ruddell et al., 2014; James & Smith,
2017), Louisiana (Luthra et al., 2007), and Wyoming (Krannich et al., 1985). There are only a
handful of studies that include Texas; however, they do not exclusively focus on Texas. For
example, Haggerty et al. (2014) examined Texas and five other ONG-producing U.S. States
from 1980 to 2011, revealing that long-term specialization in oil and gas had negative effects
on changes in per capita income, crime rates, and education rates. Building on the broader
examination of ONG-producing states' crime rates, Texas stands prominently among them, as
investigated by James and Smith (2017). Despite its significance, there remains a notable
void in the literature as no exclusive study has been conducted to scrutinize Texas in the
context of ONG-related crime. This study takes on the crucial task of addressing this gap,
focusing squarely on Texas and meticulously exploring the influence of ONG production
between 2009 and 2019 on violent crime rates within the state.

Texas - the Qil State

Texas has solidified its standing as the foremost oil state, primarily attributable to its
unrivaled position as the top producer of oil and natural gas (ONG) nationwide, as
underscored by Denning (2022) and the Energy Information Administration (EIA) in 2021.
Texas’ success and failure, consequently, depend in large part on the success and failure of
the ONG industry. A stark illustration of this interdependence unfolded in 2014 when
plummeting oil prices led to Texas experiencing a notable dip in job growth, marking the first
instance in over 12 years that the state lagged behind the national average, as highlighted by
Wright (2018). The state experienced over 74 billion dollars’ worth of debt that pipeline,
storage, servicing, energy, and shipping companies left behind (Wright, 2018). Bumper
stickers were seen at the time, reflecting the bust experience, reading, “Please, God, send me
one more oil boom. This time, I promise not to piss it away” (Wright, 2018, para. 62.). Texas
reaps the financial rewards brought by oil and natural gas (ONG) development but is also
ensnared in the financial pitfalls associated with the cyclical nature of resource development,
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characterized by booms and busts. Rapid demographic shifts, a consequence of this
fluctuating cycle, contribute to some of the downsides associated with boomtown growth in
the state.

Texas boomtowns, like most other boomtowns, are characterized by an influx of
young transient males. Texas boom counties between 1920 and 1950 had from 33% to 225%
more inhabitants younger than 45 years old than did Texas as a whole (Olien & Olien, 1982).
In 2000, most census tracts in the Eagle Ford Shale region were above 50% male (Stanley,
2018). Rapid population increases, in general, are indicative of Texas boomtown growth.
The first oil discovery in 1901 in Beaumont, Texas, was an early reflection of this boomtown
characteristic, with a pre-oil discovery population of 10,000, which tripled in less than three
months to 50,000 people (Yergin, 2011). In the early 1900s, Necessity, Texas, rose in
population by almost 600% in ten years after oil was discovered (Little, 2002). This theme is
also reflected in more current Texas boomtown communities, such as Midland, Texas —
where, due to natural gas fracking, the population grew nearly 30% in less than ten years
(Isidore, 2019). In Carrizo Springs, Texas, the population jumped from 5,400 in 2011 to more
than 40,000 in 2012 due to natural gas fracking-focused operations (Garcia, 2013). Notably,
these population increases typically occur in once rural communities. Thus, even a small
increase in the percentage of the population could strain a community (O’Connor, 2017).

The remarkable population surges in Texas boomtowns, historically and
contemporarily, underscore an enduring pattern of transformative societal shifts, particularly
in once-rural communities. As Midland and Carrizo Springs experienced substantial growth
due to natural gas fracking, and historical instances like Beaumont's explosive expansion
following the 1901 oil discovery demonstrate, even modest increases in percentage can strain
these communities. The persistence of such demographic upheavals highlights the intricate
challenges inherent in the evolution of Texas boomtowns, marking a crucial aspect of their
dynamic and evolving socio-economic landscape. The ensuing section will thoroughly
examine the Social Disorganization Theory (SDT) and its applicability to the intricate
dynamics of both boomtowns and the related crime. This analysis aims to elucidate the
potential sociological mechanisms that underlie these complex phenomena.

Theoretical Explanations of the Boomtown-Crime Relationship

The selection of SDT as the theoretical framework for this study is grounded in its
widespread application and effectiveness in explaining the increased crime observed in boom
communities. Over the period from 2005 to 2019, more than 60% of studies exploring the
connection between oil and gas (ONG) activity and crime have utilized SDT (Berger &
Beckmann, 2010; Deller and Schreiber, 2012; Gorley & Madonia, 2017; Luthra et al., 2007,
Ruddell et al., 2014; Stretesky et al., 2018; Stretesky & Grimmer, 2020). According to Shaw
and McKay's seminal work (1942), social disorganization occurs when there is a breakdown
of social norms, values, and institutions within a community, creating an environment
conducive to crime and deviance.
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SDT posits that structural characteristics, such as poverty, residential mobility, and
ethnic heterogeneity, contribute to social disorganization, leading to an increase in criminal
activities. Oil and gas booms, characterized by a sudden influx of people into stable
communities, strain social structures like schools, housing, healthcare, and law enforcement,
creating conditions ripe for social disorganization (Bristol, 2022). The rapid population
increase can overwhelm institutions, making it challenging to meet the evolving needs of the
community.

Additionally, the transient nature of the workforce during booms results in residential
instability, with workers residing temporarily in overcrowded housing, disrupting social
networks and weakening community ties, further contributing to social disorganization
(Ruddell, 2017; Gourley et al., 2018). Economic disparities arising from rising living costs
during resource-based booms may increase crime rates, as individuals facing hardships may
resort to illegal activities, thereby fueling social disorganization (Parkins & Angell, 2011;
Sampson et al., 2002).

Boomtowns may struggle to maintain infrastructure due to rapid population growth
and limited resources, leading to challenges during both boom-and-bust cycles (Garcia,
2013). Economic and social upheaval during busts, marked by unemployment, poverty, and
social malaise, leaves communities economically disadvantaged (O’Connor & Ruddell, 2021;
Lawrie et al., 2011; Bradbury & St-Martin, 1983; Neil et al., 1992; Jacobsen & Parker, 2016).

In summary, SDT is chosen due to its widespread application and ability to explain
the impact of rapid socio-economic changes, such as oil and gas booms, on social cohesion
and deviant behavior. The theory aligns with the observed dynamics of resource-based
booms, ranging from the strain on social institutions to the disruption of social networks and
the exacerbation of economic disparities. This choice is critical for identifying sustainable
strategies to mitigate the challenges faced during both boom-and-bust cycles in oil and gas
boom communities.

Social Disorganization Theory and County-Level Analyses

To explore SDT, nearly 49% of previous studies have used “county-year” as their
primary unit of analysis (Stretesky et al., 2020). This is an important shift in the application
of the theory since, traditionally, SDT is primarily applied to neighborhoods (Osgood &
Chambers, 2003). It is important to emphasize the central theme of SDT at this point — which
is that location matters concerning predicting illegal activity (Shaw & McKay, 1969).
Specifically, delinquency is a response to abnormal conditions that arise within the
community context (Zembroski, 2011). This response may be attributed to a collapse of
community-based controls and rapid growth (Shaw & McKay, 1969). These features are not
unique to neighborhoods but are experiences that may be felt within larger areas, including
rural communities (Osgood et al., 2003). Therefore, the same system of relationships that are
important to crime and delinquency in urban neighborhoods is also relevant to small towns
and rural communities (Osgood et al., 2003).
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Expanding SDT to counties also expands understanding of a wider segment of the
population. Focusing solely on neighborhoods within large urban areas omits a large segment
of the population. Traditionally, rural areas reflect sparse populations and low housing
density and are generally far from urban centers. Rural areas, as of 2019, made up 97% of the
country’s landmass and were home to nearly 20% of the country’s population (U.S. Census,
2019). These statistics are echoed in Texas, where in 2010, nearly 16% of the population
lived in rural areas (TDC, 2020). Consequently, researchers have called for more focus on
rural settings, which may reflect some of the same crime-based issues as urban
neighborhoods (Smith & Huff, 1982). Therefore, applying SDT to counties, as opposed to
limiting its application to only neighborhoods, allows for a better understanding of
location/crime dynamics.

Methods

This study examined how change in ONG activity affected violent crime rates (2009
to 2019) among Texas counties while considering social change factors and other known
crime predictors. The population of this study includes 96% of Texas (n = 245) counties to
determine the extent that ONG activity affects changes in Part I known violent offenses. No
comparison group (non-ONG counties) is included as other studies have utilized (Gourley &
Madonia, 2018; O’Connor, 2017; Rhubart & Brasier, 2019; Ruddell, 2014) because Texas
does not have enough non-ONG-producing counties to compare.! Accordingly, two time
periods (2009 and 2019) are examined to assess the effects of ONG production on Texas
county level known Part I violent crime rates.

This study combines county-level data from six sources: (1) The American
Community Survey (ACS) (2) the small-area income and poverty estimates (SAIPE), (3) the
Railroad Commission of Texas (RRCT), (4) the Texas Department of Public Safety’s (TDPS)
UCR reporting for known Part I violent crime counts, (5) the Texas Commission on Law
Enforcement (TCLE), and (6) the Texas Alcoholic Beverage Commission (TABC). All the
sources are publicly available and accessible, except for the annual law enforcement Texas
County population. These data were requested and received via a Freedom of Information
Act request.

The dataset includes county-level information for two years, 2009 and 2019, for each
included county in Texas (n = 245) for the following variables: population size, percent Non-
Hispanic Black, percent Hispanic, Percent of males with less than high school education, law
enforcement strength, active liquor license rate, poverty rate, percent renter occupancy,
percent males employed in ONG, total oil produced, total natural gas produced, total drilling
permits, and the annual rate of known Part I violent offenses.? The rate is measured as the

! Texas reflects eleven counties in 2009 and 2019, that did not produce oil and/or natural gas.

2 The selection of independent variables in this study is informed by seminal works exploring rapid population
change. Thomas & Znaniecki's (1920’s) study on industrialization and immigration in traditional rural
communities is foundational, influencing the consideration of variables such as population size, racial
composition, and education levels. Elements from Shaw and McKay's Social Disorganization Theory (1942),
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total number per 10,000 population. Each of these variables’ sources and measurements is
discussed below.

Analytical Strategy

In addition to assessing the 245 Texas Counties through descriptive statistics, the
following research questions were assessed: (1) To what extent does change in ONG activity
affect changes in violent crime rates (2009 to 2019) among Texas counties (211 ONG-
producing and 34 non-ONG-producing) while considering social change factors and (2) To
what extent do static and dynamic processes influence the mechanisms of change in violent
crime rates among Texas counties (211 ONG-producing and 34 non-ONG-producing) from
2009 to 2019, taking into account various social change factors? The formulation of the
research questions was intricately shaped by a thorough examination of the existing literature,
particularly focusing on the dynamic relationship between oil and gas (ONG) activity and
crime rates in the context of Texas counties. The literature review uncovered a significant
body of work that explored the phenomenon of crime in the context of ONG boomtowns,
shedding light on both the positive and negative correlations between economic activities
associated with the industry and crime rates. Recognizing the nuanced nature of this
relationship and the need for a comprehensive investigation, the research questions were
carefully crafted to assess the extent to which changes in ONG activity, static and dynamic,
contribute to alterations in violent crime rates over the span of a decade (2009 to 2019) in
Texas counties. The specific choice of the timeframe was informed by the temporal dynamics
observed in the literature, considering the potential lag effects and evolving patterns
associated with ONG activity and crime.

Several multiple linear regression models are employed to assess the research
questions. Given that the dependent and several of the independent variables are continuous,
multiple linear regression is appropriate (Peng et al., 2002). Overall, this analysis is used to
determine the significance of the multiple continuous predictor variables related to social
change and other known criminal predictors on change in the known Part I violent offense
rates. The following sections explain how change was operationalized and specifically
modeled using multiple linear regression.

The Measurement of Change

The focus of this study is change, specifically, whether changes in ONG activity and
other variables related to ongoing social change processes correlate with change in the Part I
known violent offenses in Texas counties (n = 245). Given that the emphasis is on the
dynamics of each county’s change, the operationalization of this concept is vital.

including poverty rates and renter occupancy, are incorporated for assessing community cohesion. Extending the
theoretical framework, Sampson, Raundenbush, & Earls' (1997) insights introduce family disruption, collective
efficacy, and acquaintanceship density. Variables related to individual choice and opportunity-focused theories,
as well as those pertaining to oil and natural gas production, align with the works of Durkheim and Merton.
Considerations of gender, sex, and age are reflected in employment demographics.
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Change is operationalized through residual change scores. This is the first study to do
so in relation to exploring the impact of a resource-related boom and violent crime. This is
also the ideal approach, given that residual change scores provide estimates of change in the
level of variables over time (Bursik, 1986a; Bursik, 1986b; Chamlin, 1989a; Chamlin, 1989b;
Kisbu-Sakarya et al., 2013). This approach also assesses the expected changes in ONG
activity within a county on the unexpected changes in violent offense rates (i.e., the known
Part I violent offenses). Residual change scores remove the effects of ongoing processes of
change that may be common to all counties, allowing an analysis of the changes in variables
of interest that are solely attributable to processes of change within counties (Chamlin,
1989a). Residual change scores are obtained using the following formula:

ypost2009' = [0 + fXpre2019 + €

Coefficients are calculated not by subtracting the predicted Time 2 (2019) scores from the
observed Time 1 (2009) scores but rather, by regressing the posttest scores of Time 2 onto the
pretest scores of Time 1 score and then saving the residuals as its own variable (Paternoster &
Brame, 1998). Thus, for purposes of this study, the residuals were first calculated based on
the process of regressing each predictor variable measure for Time 1 (2019) on (2009) for
every county in Texas (n = 254). The residuals for each bivariate regression then constitute
the new measure (i.e., the dynamic measure) for inclusion in the model predicting change in
Part [ known violent crime rates.

For purposes of this study, change in the UCR Part I violent offense rate (Model 1) is
thereafter, regressed on the static and dynamic measures of the 12 predictor variables.
Ultimately, running multiple linear regression will reflect whether there is a relationship
between ONG activity in Texas counties and change in the Part I known violent offense rates.

Exploration of the predictive validities of assessments of change remains a major
issue and is, perhaps, the central issue for the development of the criminological field’s
understanding of criminal activity and behavior (Andrews & Bonta, 2006; Wormith et al.,
2012). This is the only known study to date to make use of static and dynamic measures to
assess ONG activity’s impact on the known Part I violent crime rates in Texas counties.

Multiple Linear Regression

Utilizing multiple linear regression serves three purposes: it assesses variable
relationships, predicts effects, and forecasts trends by quantifying the impact of independent
variables on dependent variables, making predictions, and estimating trends through
hypothetical variable manipulation (Abdullah & Rahim, 2016). The projection for purposes
of this study may be that a county may have higher violent crime rates when there is a change
in the level of oil and/or natural gas production.
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This research involves assessing the relationships between 12 predictor variables,
static and dynamic, and potentially exercising the ability to predict possible outcomes on the
known Part I violent offense rates based on the results. The predictor variables include
population, percent non-Hispanic Black, percent Hispanic, percent males 25 years of age and
older without a high school education, percent of males 25 to 35 employed in ONG, law
enforcement strength, active liquor license rate, poverty rate, percent renter-occupied homes,
the total amount of oil produced, the total amount of natural gas produced, number of annual
drilling permits and two separate dependent variables, and change in the Part I violent crime
rate. As a reminder, these regression analyses involve regressing change in Part I violent
offenses (Model 1) on static and dynamic measures of the predictor variables (Model 2 and
Model 3) using the unstandardized residual change scores as the outcome.

Characteristics of Texas Counties

The Texas Department of Agriculture (2018) identified rural counties as those with a
population of 150,000 or less. Regarding change from 2009 to 2019, the average population
among these counties in 2009 was 91,242 (n = 245), while the average population in 2019
was 106,119. The average increase from 2009 to 2019 among these counties, therefore, was
14,877 (n = 245)°.

The demographics and other characteristics of this population also changed from 2009
to 2019 (see Table 4). For example, the population of Hispanics grew nearly five percent
within 10 years, on average. Moreover, the average poverty rate from 2009 to 2019
decreased. In 2009 nearly 343 out of 10,000 Texas residents were living at or below the
poverty level. In 2019, approximately 287 out of 10,000 Texas residents lived at or below the
poverty level. The rate of active liquor licenses between 2009 and 2019 also substantially
changed. In 2009, there was less than 1 liquor license per 10,000 Texas residents; in 2019,
there were more than 2 liquor licenses per 10,000 Texas residents.

Though less dramatic, other changes occurred regarding the other county
characteristics. For example, the law enforcement strength rate between 2009 and 2019
decreased from 11 law enforcement officers per 10,000 Texas residents to approximately 10
law enforcement officers per 10,000 Texas residents. For comparative purposes, law
enforcement agencies in the U.S. reported in 2009 an average of 2.9 full-time law
enforcement officers per 1,000 inhabitants (Banks et al., 2016). There were nearly 16 law
enforcement officers per 10,000 residents in jurisdictions reporting between 50,000 to
100,000 residents (Maciag, 2014). Consequently, Texas reflects a less-than-average law
enforcement strength rate. Also, the average percentage of non-Hispanic Blacks decreased
slightly from 2009 (14%) to 2019 (13%). The average percentage of renter-occupied homes

3 Nine counties, including Andrews, Ector, Gaines, Tarrant, Kenedy, Loving, Sherman, Terrell, and Yoakum,
were omitted from the sample because they were outliers and needed to be removed in order to employ multiple
regression.
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in 2009 and 2019 remained relatively stable (approximately 21%), as did the average percent
of males 25 years of age and older without a high school diploma (3%).

Table 1

Characteristics of counties in Texas (n = 245)

2009 2019 2009 2019
County Characteristic  Average Average Minimum Minimum
(s.d.) (s.d.) (Maximum) (Maximum)
Population 91,242 106,119 81 98
(329,938) (388,542) (3,950,999) (4,646,630)
Percent Non-Hispanic  13.55 12.77 0 0
Black (13.77) (13.29) (.680) (.660)
Percent Hispanic 30.65 34.82 0 0
(23.07) (23.05) (.983) (.991)
Percent renter 21.24 21.75 0 0
occupied homes (6.80) (7.71) (46.1) (46.7)
Percent of males 25-35
years of age employed 13.44 12.92 0 0
in ONG (76.41) (66.72) (31.10) (25.36)
Percent of males 25 3.10 3.12 0 0
years of age and older (.632) (.667) (5.36) (5.42)
without a high school
diploma
Renter occupancy rate 21.23 21.75 2.00 2.14
(6.80) (7.71) (46.95) (46.74)
Poverty rate 343.5 286.72 29.89 22.13
(157.3) (123.1) (994.15) (708.58)
Law enforcement 10.65 9.63 1 1
strength rate (9.570) (13.33) (91.32) (142.12)
Active liquor license .6528 2.380 0 0
rate (.9651) (2.544) (7.21) (18.16)

Note: Rates are based on per 10,000 persons.

Thus, from 2009 to 2019 the following changes occurred among the counties: increased
population, an increase in the number of Hispanics, more active liquor licenses, lower overall
poverty rate, fewer males 25 to 35 years of age employed in ONG, fewer law enforcement
officers, but relatively stable rates of males over the age of 25 without a high school diploma

and rent occupied homes.
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Violent Crime Change Among Counties in Texas

Concerning Part I violent crime rates, the overall average from 2009 to 2019 likely
declined (see Table 2). The known Part I violent crime rate was largely driven by the rate of
rape. In 2009 the rate of rape was 2.74 (SD = 2.72), and in 2019 increased to 3.4 (SD =3.11).
This increase in the rate of rape is likely attributable to the 2013 UCR rape definition revision
(FBI, 2014). Previously, offense data for forcible rape was collected under the legacy UCR
definition, which identified rape as “the carnal knowledge of a female forcibly and against
her will” (UCR, 2014). In 2013, the term “forcible” was replaced with “a lack of consent”
from the definition of offense. Also, the definition change included a gender-neutral
approach, thus, including a wider range of acts committed by persons of any sex or gender
(UCR, 2014). Once rape was omitted from the model, the violent crime rate declined. Also
notable, murder was the least committed violent crime in both 2009 and 2019, whereas
aggravated assault was the most committed violent offense in 2009 and 2019.

Table 2

Descriptive statistics in 2009 and 2019 of Texas County Part I Violent offenses (n = 245)

2009 2019 2009 2019
UCR Crimes Rates Average Average Minimum Minimum
(SD) (SD) (Maximum) (Maximum)
Part I violent crime 2142 23.47 0 0
(19.231) (18.713) (119.43) (123.53)
Murder 3928 3026 0 0
(.6852) (.5905) (6.00) (5.98)
Rape 2.737 3.480 0 0
(2.716) (3.114) (14.50) (16.31)
Aggravated 21.708 17.496 0 0
assault (17.359) (14.667) (124.49) (90.66)
Robbery 3.579 2.197 0 0
(5.1270) (3.4979) (37.90) (25.65)

Note: Rates are based on per 10,000 persons.

Regarding ONG production, nearly 84% of Texas counties report some oil and/or natural gas
production between 2009 and 2019 (211 counties out of 254 report ONG production). In
2009, the average amount of oil produced in Texas was a little over 1 million barrels (see
Table 6). This amount nearly doubled in 2019, with an average amount of over 5.5 million
barrels of oil produced. Natural gas production remained relatively stable between 2009 and
2019 (reflecting an 88,058 McF production difference). There was, however, a notable
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increase in the maximum amount of natural gas produced. The number of drilling permits
nearly doubled from 2009 to 2019, increasing from 53 to 58 permits. In summary, Texas had
more oil production, stable natural gas production, and increased drilling permits from 2009

to 2019.

Table 3

Description of oil and natural gas production in Texas counties from 2009 to 2019 (n = 245)

2009 2019 2009 2019
Average (SD) Average (SD) Minimum Minimum
(Maximum) (Maximum)
Total Oil 1,045,217 5,684,637 0 0
Produced (2,422,253) (20,826,182) (17,473,762) (189,515,493)
(Barrels)
Total NG 24,642,002 24,553,944 0 0
Produced (60,206,063) (88,098,165) (513,666,411) (826,581,404)
(McF)
Total 53.13 58.00 0 0
Number of  (80.09) (176.692) (612) (1,478)
Drilling
Permits
(Count)

Note. * p <.05, **p<.01, ***p<.001

Assessing Violent Crime Change from 2009 to 2019 in Texas Counties

This study used several multiple linear regression analyses to address the research
questions. To assess the effect of ONG production on violent crimes, the static and dynamic
effects of the predictor variables on change in the known Part I violent offense rates were
examined. The predictor variables accounted for 9.3% of the variation in the change of Part I
violent offense rates, as revealed by the R? in Table 4. The model reflected two statistically
significant predictor variables that affect the change in the rate of change in the known Part I
violent offense rates, including the total amount of oil produced and the number of drilling

permits.
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Table 4

Effects of static and dynamic measures of the predictor variables on change in Part I violent
crime rates in Texas counties (n = 245)

Part I Violent Crime Rates

Static Dynamic

Effects Effects

Beta Beta
Population size 0.077 -0.189*
Percent Non-Hispanic Black -0.020 0.099
Percent Hispanic 0.065 -0.063
Percent of males employed in ONG 0.079 -0.172%*
Percent of males with less than a high school 0.085 0.066
education
Percent renter occupied homes 0.061 -0.023
Law enforcement strength rate -0.027 -0.042
Active liquor license rate 0.046 -0.012
Poverty rate -0.163* -0.112
Total oil produced (barrels) 0.251%** 0.037
Total natural gas produced (McF) 0.137 0.129
Drilling permits -0.296* -0.042

Note. * p<.05, **p<.01, ***p<.001

Table 4 presents the multiple linear regression results of the impacts of the static measures of
the predictor variables on change in the known Part I violent crime rate. The static measures
of the predictor variables account for an estimated 9% of the variation in the rate of change in
the known Part I violent offenses, as indicated by the R?. The total amount of oil produced is
revealed as a significant predictor for change in the known Part I violent offense rate. In
particular, the static amount of oil production (B =.202, p <.01) is associated with change in
the known Part I violent offense rate. Consequently, as the amount of oil production
increases, so too does change in the known Part I violent offense rates. Additionally, the
static predictor variables, drilling permits (B = -.225, p <.05) are associated with change in
the known Part I violent offense rate. This relationship, however, reveals that as the number
of drilling permits increase, change in the known Part I violent offense rate decreases.
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The known Part I violent offense rates were disaggregated and assessed for notable
effects. Ultimately, the disaggregated known Part I violent offense rates of robbery and

aggravated assault were selected and are presented in Table 5.

Table 5

Effects of static and dynamic measures of the predictor variables on change in the Part |

robbery and aggravated assault rates (n = 245)

Part I Robbery Rates Part I Aggravated Assault Rate
Static Effects Dynamic Effects  Static Effects Dynamic Effects
Beta Beta Beta Beta
Population size 0.136* -0.178* 0.095 -0.196*
Percent Non- -0.002 0.236%** 0.003 0.054
Hispanic Black
Percent Hispanic 0.075 -0.009 0.042 -0.062
Percent of males 0.111 -0.196** -0.002 -0.130%*
employed in ONG
Percent of males -0.085 0.076 0.087 0.056
with less than a high
school education
Percent renter 0.095 0.112 0.032 0.017
occupied homes
Law enforcement 0.017 0.027 -0.031 -0.095
strength rate
Active liquor license 0.002 -0.039 0.052 -0.045
rate
Poverty rate -0.104 0.033 -0.077 -0.123
Total oil produced 0.030 -0.057 0.271** 0.113
(barrels)
Total natural gas 0.075 0.002 0.112 0.131%*
produced (McF)
Drilling permits -0.104 0.059 -0.300* -0.078

R2 Nagelkerke
0.199

Adjusted R2 0.109

R2 Nagelkerke 0.161 Adjusted
R2 0.067

Note. * p <.05, **p<.0l,

w5k p < 001
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The analyses revealed that change in the total amount of natural gas production (B =
131, p <.05) is associated with change in the known Part I aggravated assault rates. As the
total amount of natural gas produced increases, so too does the rate of change in known Part I
aggravated assaults. Whereas the static effect of the total amount of oil reflects a significant
positive effect on change in the known Part I rate of aggravated assault (B =.271, p <.01).
Put another way, aggravated assault rates increase as the amount of oil increases.

An indicator of both social change and an ONG-related predictor is the percent of males
employed in ONG. The static percent of males employed in ONG reflects a negative
significant effect on change in the percent of males employed in ONG (B =-.196, p <.01) is
associated with change in the known Part I robbery rate. Thus, change in the known Part I
rate of robbery decreases as the percent of males employed in ONG increases.

The number of drilling permits reflects a negative effect on the change in the known
Part I aggravated assault rates (B = -300, p <.01). Meaning as drilling permits increased, the
known Part I known violent offense of aggravated assault decreased. These findings are
discussed in greater detail in the following section.

The change in the total amount of oil produced (B =-.191, p <.05), however, has a
significant and negative effect on the change in the known Part I rates of rape. Thus, as the
total amount of oil produced changes, change in the known Part I rate of rape decreases.

Notably, the static effect of natural gas (B =.260, p <.05), influences change in the
known Part [ murder rates. In other words, as the total amount of natural gas produced
increases, so too does the change in the known Part I murder rate.

Discussion and Conclusion

This study emerges as a significant endeavor aimed at bridging the existing void in
the literature by delving into the complex relationship between ONG activity and crime rates.
This study's primary objective was to investigate whether ONG activity in Texas changed
violent crime rates. Employing residual change scores as a critical analytical tool, the study
revealed a connection between ONG activity and changes in violent crime rates. The findings
from this study also suggest that both static and dynamic processes are important to improve
identifying mechanisms of change. Yet, as discerned from the analyses, this relationship is
contingent upon the specific resource being examined (whether oil or natural gas production)
and is influenced by associated factors.

When analyzing Texas county characteristics, there were major shifts in several
variables, including poverty and liquor license rate. The rate of poverty in Texas, for
example, decreased from an average of 344 per 10,000 in 2009 to 287 in 2019. This sizable
decrease in the poverty rate may be attributable to the Great Recession, an economic period
from 2007 to 2009 that caused economic downturns throughout the country (Weinberg,
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2013). In the wake of the Great Recession, governments and organizations nationwide
enacted numerous policy measures and programs to mitigate the adverse effects of the
economic downturn (Auerbach et al., 2010). These interventions included targeted assistance
to unemployed individuals, expansions of safety net programs, and initiatives to stimulate
economic growth (Cazes et al., 2011). Over time, as the economy gradually recovered from
the recession's aftermath, some of these efforts bore fruit, reducing the poverty rate (Cazes, et
al., 2011). Job markets, however, improved, enabling individuals to regain employment and
stabilize their financial circumstances (Cazes et al., 2011). Hence, the reduction in the
poverty rate may not necessarily be attributable to increases in ONG activity but instead
could be indicative of the economic effects stemming from the aftermath of the Great
Recession.

Additionally, the rate of active liquor licenses among Texas residents increased from
less than 1 liquor license per 10,000 Texas residents to more than 2 liquor licenses per 10,000
Texas residents. This marked increase may be due to a law that took effect in 2019,
permitting individuals to hold up to 250 retail liquor licenses and add up to 15 new permits a
year (“Texas Raises Retail Liquor,” 2019). Previously, individuals could own only five
licenses (“Texas Raises Retail Liquor,” 2019).

Implications of the Significant Static and Dynamic Measures

The dynamic analysis results indicate that only a handful of the theoretically informed
variables were significant predictors of change in the known Part I violent offense rates
among Texas counties. Specifically, among the correlations associated with change in the
known Part I violent offense rate from 2009 to 2019, three of the dynamic predictor variables
changed significantly, which included population size, the percent of males employed in
ONG, and the total amount of oil produced. ONG dynamic measures reflected appreciable
effects on change in the known Part I violent offense rates. *

Ultimately, the findings underscore the lifecycle of the ONG process, unveiling
notable impacts across each phase of its progression. To start, the static measure of drilling
permits reflects a decline in the known Part I violent offense rates and across the
disaggregated violent crime rates. At first glance, this may seem like an unexpected result to
obtain, however, it makes sense when one considers the life cycle of ONG. Drilling permits
do not indicate an active ONG labor force but rather the expectation of a labor force. An
ONG company is legally not allowed to put a drill bit to dirt until they first obtain a drilling
permit. Specifically, within the framework of state regulations, an ONG company is legally
mandated to secure a drilling permit before commencing any physical operation (Righetti,
2020). This requirement serves as a critical gatekeeping mechanism to ensure that
environmental, safety, and legal considerations are adequately addressed before ground-

4 Recall, ONG measures included the percent of males employed in ONG, the total amount of oil produced, total
amount of natural gas produced, and number of drilling permits.
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breaking activities commence (Righetti, 2020). However, a considerable number of these
initially sought-after drilling permits fail to materialize into actual drilling activities
(Cunningham et al., 2021). This phenomenon, where drilling permits remain unrealized,
underscores the intricate complexities of the ONG industry.

Further, even if the well is drilled, it may not be completed (allowed to produce) for
months or even years (Lieskovsku & Yan, 2019). Producers may decide not to complete a
well for several reasons, including economic reasons (the market price for ONG is not in their
favor, for example) (Lieskovsku et al., 2019).° Thus, the permitting stage is the precursor to
the well site’s development and completion stage, the labor and production associated with
well development and completion have not occurred yet.

This allows us to turn to the second seemingly unexpected yet related result, percent
of males employed in ONG. Change in the percent of males employed in ONG revealed a
significant negative effect on change in the overall known Part I violent crime rate. Previous
studies have likewise found significant and negative associations between the percent
employed in ONG and violent crime (Luthra et al., 2007; Ruddell et al., 2014). From a social
disorganization perspective, one would assume that as oil production is high, new employees
would enter the community resulting in a breakdown in social cohesion and, consequently,
more crime. However, this result makes sense if one considers that oil production indicates a
workforce, and employment typically decreases violent crime rates (Luthra et al., 2007).

Likewise, it appears that a change in the percent of males employed in ONG also
produces a significant negative effect on change in the known Part I robbery rates. In simpler
terms, as the percentage of males employed in the ONG sector rises, the change in the known
Part I robbery rates decreases. This outcome could be illuminated through the lens of routine
activity theory, which posits that criminal incidents transpire when three fundamental
elements converge: (1) a motivated offender, (2) a suitable target, and (3) the absence of a
capable guardian (Cohen & Felson, 1979). In this context, the influx of employment
opportunities in the ONG industry could potentially contribute to a shift in the routine
activities of potential offenders. As more individuals find legitimate employment, the allure
of criminal activities like robbery may diminish due to the increased presence of capable
guardians in the form of employed individuals who are less likely to engage in criminal acts.
This alteration in the balance of routine activities aligns with the principles of routine activity
theory, which underlines the significance of these three pivotal factors in shaping the
occurrence of criminal incidents within a given environment.

The percentage of males employed in ONG did show a significant positive effect in
relation to violent crime within the disaggregated violent crime model. Change in the percent

3 “From June 2014 to February 2016, U.S. crude oil benchmark prices declined from more than $107 per barrel
(b) to less than $27/b. With lower crude oil prices, the number of newly completed wells in North Dakota
decreased. Simultaneously, the number of DUC wells increased as the monthly average time to complete a well
expanded from about three months to nearly one year. Despite the lower prices, the average time to drill a new
well remained less than two months.” Lieskovsku & Yan, 2019.
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of males employed in ONG showed a significant and positive effect on change in the known
Part I aggravated assault rates. Notably, aggravated assault was also a significant outcome
variable for the static total amount of oil produced and change in the amount of natural gas
produced. These results, taken together, are not surprising in that the oil and gas industry is
nearly 90% male employees, and the majority are between the age of 25 to 35 years of age
(BLS, 2020). The median age-crime involvement is 30 years of age and younger for most
crimes reported in the FBI’s UCR program (Steffensmeier et al., 1998), and males account
for nearly 80% of all arrests in the United States for violent crimes assaults (Beauchamp &
Chan, 2014). Likewise, aggravated assault remained a significant outcome for oil production
and changes in natural gas production. Therefore, it stands to reason that the rate of assault
increases when you have a change (increase) in the percentage of males employed in ONG, a
change in natural gas production, or oil production. Each of these predictor variables consists
of male-dominated populations, which are the most likely to engage in this specific form of
violence.

The results also revealed that the static amount of oil production is associated with
change in the known violent crime rates. In other words, the presence of oil production
influences change in the known Part I violent rates when oil production changes. The
disaggregated models revealed that the static amount of oil is also associated with a change in
assault. Change in the total amount of oil production, however, was not associated with any
change in the known Part I violent offenses. The static amount of oil production may be
associated with change in violent crime rates based on the lack of people needed for
completed well maintenance. Specifically, an oil well site operation goes from an estimated
50-75 people to prepare, create, and complete the well site, to 2-3 people to check on the site
bi-weekly to ensure site stability (Zion Oil and Gas, 2016). Consequently, once the wellsite is
complete, the site no longer needs a large labor force to maintain it (US Bureau of Labor
Statistics, 2021). Thus, there may be a change in the known Part I offenses as the amount of
oil production increases because you now have an unemployed or underemployed workforce.

In contrast, change in natural gas production is associated with change in known Part
I aggravated assault rates. Unlike oil production, a producing natural gas well is maintained
by a larger workforce post-site completion. Whereas a producing oil well is maintained post-
site construction by 2-3 individuals, a producing natural gas site is maintained by numerous
workers (Lioudis, 2022). Once a natural gas well produces, it requires individuals to install
tubing for flowback, a mixture of water, dirt, sand, and chemicals that flows to the surface
after a well has been fracked (Rosenblum et al., 2017). Additionally, the flowback water is
stored in nearby pool sites, which requires workers thereafter to come in and truck it out for
offsite disposal (Rosenblum et al., 2017). Unlike oil production, a change in natural gas
production indicates an extended workforce and, consequently, a male workforce with little
to no ties with the host community. This may help to explain why a change in natural gas
production is associated with change (increase) in aggravated assaults — there are simply
more males on site for longer periods of time with natural gas production as opposed to oil
production.
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The profound insights garnered from this extensive study bear immense significance
for local government officials striving to formulate proactive strategies that effectively tackle
the challenges arising from boomtown dynamics. Building upon and affirming earlier
research findings, such as those articulated by Gourley and Madonia (2018) and Komarek
(2014), this study establishes a robust connection between natural resource production, well-
density, and shifts in violent crime. This correlation underscores the necessity for nuanced,
context-specific interventions that account for the intricacies of boomtown environments.

The study reveals that social change characteristics, notably the presence of oil
production, play a pivotal role in eroding social cohesion within communities, consequently
influencing changes in known Part I violent offense rates. Beyond this, an examination of
various community characteristics reflecting change exposes additional dimensions that
contribute to the escalation of known Part I violent crime rates across Texas counties.
Moreover, the inclusion of control variables reflecting social change in county characteristics
underscores the complexity of the relationship and provides a more comprehensive
understanding of the factors influencing known Part I violent crime rates.

Social disorganization emerges as a key explanatory variable, measured through
county population size, law enforcement strength rate, and the percentage of males employed
in the oil and natural gas industry (ONG). This aspect proves crucial in elucidating the
differential county change in known Part I crime rates, as increases in these characteristics
serve as indicators of social disorganization—a trait and consequence of social change.

As research progresses in this domain, the primary focus will pivot toward a more in-
depth exploration of predictor variables associated with aggravated assault and rape.
Unraveling the intricate factors contributing to these specific crime types becomes imperative
for advancing our understanding of the broader crime landscape. This dedicated inquiry will
play a pivotal role in developing targeted crime prevention strategies that address the root
causes and dynamics unique to aggravated assault and rape.

In essence, the enigma surrounding the decline in the overall violent crime rate, upon
the exclusion of rape, propels the research agenda into a new phase. The commitment to
delving deeper into the predictor variables related to specific crime types underscores the
dedication to evidence-based approaches in crime prevention. This forward-looking stance
not only contributes to the academic discourse but also holds practical implications for the
development of more effective and tailored strategies that enhance community safety and
well-being.

Local government officials stand to benefit significantly from these findings, gaining
a nuanced understanding of the intricate relationship between boomtown dynamics and
crime. Armed with this knowledge, officials can tailor interventions to address the specific
challenges posed by social change in their communities, ultimately fostering safer and more
resilient environments for their constituents. The study's comprehensive insights pave the
way for evidence-based policy development, allowing local governments to proactively
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mitigate the adverse consequences associated with boomtown dynamics and promote long-
term community well-being.

Limitations

Although this study adds to the knowledge and understanding of social changes
related to ONG activity within Texas counties, several limitations should be addressed. To
start, the known Part I crime data utilized for this study came from the UCR, which has
several shortcomings. Law enforcement agencies are only required to report data for one
month of the year to have their data included, resulting in not all agencies reporting crime
data, and those that do may not report for all 12 months. There are also issues regarding the
regional differences in the quality of their data collection, differences in law enforcement
training, and underreporting. Despite the limitations of the UCR data, it remains our best
source of crime data (Maltz, 2000; Strom & Smith, 2017).

Additionally, this study focuses on counties located exclusively in Texas. The results
of this study, as a result, may not be generalizable to the effects of ONG activity in other
states. This exclusive focus, as a result, is important to keep in mind for future comparative
purposes.

Moreover, specific variables indicating the number of ONG workers moving into an
area (i.e., the shadow population) were missing. Often, ONG workers reside in temporary
environments that are not recorded nor made available (i.e., trailers, personal vehicles, hotel
rooms). This study, however, does measure the rate of occupancies that are rented within
each Texas county. Albeit this measure may still not specifically identify the number of ONG
employees within a county. Yet, it does provide a good indication of residents that do not
own their residence and, consequently, may lack long-term intent to remain within the
county.

Another limitation stems from using “natural resources, construction, and
maintenance occupations” as an indicator of ONG employment (ACS, 2021). This measure
may include additional forms of mining, construction/maintenance-related employment — not
just oil and gas-related jobs. There is no publicly available annual employment data at the
county level that only provides ONG employment numbers for Texas counties. The focus of
this study is whether the change in ONG levels affects the rate of known Part I offenses while
considering social change factors and other known crime predictors. Consequently, some
assumptions had to be made based on the geographic location of the communities due to the
lack of available data on this specific industry.

There are also issues associated with using ACS data. Specifically, the margins of
error on ACS census tract-level data are, on average, 75 percent larger than those of the
corresponding 2000 long-form estimate (Spielman et al.,2014 ). Although the margins of
error may be high for some ACS data, researchers must proceed using the currently available
data (Spielman & Folch, 2015).
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Last, this study employed residual-change scores. Despite the numerous benefits of
this statistical approach, it is not without some disadvantages. Specifically, the regression
models, including the residual scores for static and dynamic factors, initially showed
evidence of two problematic multivariate outliers, and sensitivity analyses identified some
differences depending on whether the outlier was included or excluded from analyses.
Specifically, the moderating impact of ONG production became non-significant by removing
the nine outliers. As a result, it cannot be certain about the nature of these extreme cases; we
must exert caution in the moderation effect detected in the full sample. Despite the data
limitations, this study provides clear empirical support that longstanding structural problems
are better predictors of crime in ONG-producing Texas counties than the presence of ONG
activity itself.

Additionally, there is a limitation of linearity when using residual change scores to
assess change between two points in time is a critical consideration in research methodology.
Residual change scores assume a linear relationship between the predictor and outcome
variables, meaning they operate under the premise that changes in the predictor variable are
consistently associated with proportional changes in the outcome variable. However, many
real-world phenomena exhibit nonlinear patterns of change, and the assumption of linearity
may oversimplify complex relationships. In instances where the actual relationship between
variables is nonlinear, the use of residual change scores can lead to a misrepresentation of the
true nature of change over time. Nonlinear patterns may involve acceleration, deceleration, or
other curvilinear trajectories that cannot be adequately captured by a linear model.
Consequently, the method may fail to accurately reflect the nuances of how changes in the
predictor variable relate to changes in the outcome variable.

For example, if the relationship between oil and natural gas (ONG) activity and
violent crime rates follows a nonlinear trend, such as an initial increase in crime rates
followed by a plateau or decline, residual change scores might provide an incomplete and
potentially misleading picture of the actual dynamics. Researchers should be cautious in
assuming linearity and, when appropriate, consider alternative modeling approaches that can
better accommodate the complexities of nonlinear relationships to ensure a more accurate
depiction of change over time. This acknowledgment is crucial for refining research
methodologies and advancing the understanding of the nuanced interplay between variables
in dynamic systems.

Future studies should attempt to include alternate oil and gas development measures
to assess their impact on host communities. For instance, assessing crime based on counties
located within specific shale regions which vary in production output. Researchers could
divide the counties situated in shale formations by the overall production rates (low, medium,
high). This would help to determine whether the overall amount of production influences
change in crime rates.
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Additionally, future research would examine a broader geographic range of ONG-
producing regions. Given the rate of ONG development expansion in the world, crime
correlation across different regions, beyond the U.S., may provide better insight into how
ONG activity levels impact its host community. As O’Connor (2017) suggested, “different
[areas] might experience increases and decreases in crime and disorder differently...[and]...
depends on a combination of complex factors including resources, size, history, culture, work
camp locations, worker migration, and previous experiences with booms and busts” (p. 488).
Researchers, consequently, should explore whether geographic regions that have a history of
ONG boom and busts differ in response to rapid social change brought by ONG production.
Those communities who have never had such industrial activity occur lack such experience
with the ONG industry. In the end, history, and context matter.



236 International Journal of Rural Criminology Volume 8, No. 2

References

Abdullah, L., & Rahim, A. F. (2016). A step-wise multiple linear regression analysis for
identifying predictors of employees’ intention to undertake further study. Journal of
Current Research in Science, 4(2), 21-26.

Andrews, D. A., & Bonta, J. (2006). The psychology of criminal conduct (4th ed.). Anderson
Publishing.

Archbold, C. A. (2015). Established-outside relations, crime problems, and policing in oil
boomtowns in western North Dakota. Criminology, Criminal Justice Law & Society,
16, 19.

Archbold, C. A. Dahle, T. & Jordan, R. (2014). Policing the patch: An examination of the
impact of the oil boom on small town policing and crime in Western North Dakota.
Police Quarterly, 17(4) 386-413. https://doi.org/10.1177/1098611114549629

Auerbach, A. J., Gale, W. G., & Harris, B. H. (2010). Activist fiscal policy. Journal of
Economic Perspectives, 24(4), 141-164. https://doi.org/10.1257/jep.24.4.141

Banks, D., Hendrix, J., & Hickman, M. (2016). National sources of law enforcement
employment data. Retrieved from https://bjs.ojp.gov/content/pub/pdf/nsleed.pdf.

Berger, J., & Beckmann, J. P. (2010). Sexual predators, energy development, and
conservation in greater Yellowstone. Conservation Biology, 24, 891-896.
https://doi.org/10.1111/5.1523-1739.2010.01449.x

Beauchamp, A., & Chan, S. (2014). The minimum wage and crime. The BE Journal of
Economic Analysis & Policy, 14(3), 1213-1235. https://doi.org/10.1515/bejeap-2013-
0130

Bureau of Labor Statistics [BLS], July 25, 2019. ONG Extraction: NAICS 211. U.S. Bureau
of Labor Statistics. Retrieved from https://www.bls.gov/iag/tgs/iag211.htm#about.

Bradbury, J. H., & St Martin, I. (1983). Winding down in a Quebec mining town: A case
study of Schefferville. Canadian Geographer/Le Geographe canadien, 27(2), 128-
144. https://doi.org/10.1111/1.1541-0064.1983.tb01468.x

Bristol, H. (2022). Excuse our orogress: Mitigating community strain in the Bakken oil boom
(Doctoral dissertation, Middlebury).

Broadway, M. J. (2000). Planning for change in small towns or trying to avoid the
slaughterhouse blues. Journal of Rural Studies, 16(1), 37-46.
https://doi.org/10.1016/S0743-0167(99)00038-8

Broadway, M. J. (1995). From city to countryside: Recent changes in the structure and
location of the meat- and fish-processing industries. In D. D. Stull, M. J. Broadway, &
D. Griftith (Eds.), Any way you cut it: Meat processing and small- town America. (pp.
17-40). University Press of Kansas.

Bursik, R. J., Jr. (1986a). Delinquency rates as a source of ecological change. In The Social
Ecology of Crime (pp. 63-74). New York, NY: Springer. https://doi.org/10.1007/978-
1-4613-8606-3 4

Bursik, R. J., Jr. (1986b). Ecological stability and the dynamics of delinquency. Crime and
Justice, 8, 35-66. https://doi.org/10.1086/449119

Cazes, S., Heuer, C., & Verick, S. (2011). Labour market policies in times of crisis. In From
the Great Recession to labour market recovery: Issues, evidence and policy options



https://doi.org/10.1177/1098611114549629
https://doi.org/10.1257/jep.24.4.141
https://bjs.ojp.gov/content/pub/pdf/nsleed.pdf
https://doi.org/10.1111/j.1523-1739.2010.01449.x
https://doi.org/10.1515/bejeap-2013-0130
https://doi.org/10.1515/bejeap-2013-0130
https://www.bls.gov/iag/tgs/iag211.htm#about
https://doi.org/10.1111/j.1541-0064.1983.tb01468.x
https://doi.org/10.1016/S0743-0167(99)00038-8
https://doi.org/10.1007/978-1-4613-8606-3_4
https://doi.org/10.1007/978-1-4613-8606-3_4
https://doi.org/10.1086/449119

Shaw — Impact of OQil and Natural Gas Activity on Crime Rates in Texas 237

(pp. 196-226). London: Palgrave Macmillan.
https://doi.org/10.1057/9780230295186_8

Chamlin, M. B. (1989a). A macro social analysis of the change in robbery and homicide
rates: Controlling for static and dynamic effects. Sociological Focus, 22(4), 275- 286.
https://doi.org/10.1080/00380237.1989.10570548

Chamlin, M. B. (1989b). A macro social analysis of change in police force size, 1972— 1982:
Controlling for static and dynamic influences. Sociological Quarterly, 30(4), 615-624.
https://doi.org/10.1111/].1533-8525.1989.tb01538.x

Cohen, L. E., & Felson, M. (1979). Social change and crime rate trends: A routine activity
approach. American Sociological Review, 44(4), 588-608.
https://doi.org/10.2307/2094589

Covey, H. C., & Menard, S. (1983). Crime in the region of Colorado affected by energy
resource development. Journal of Research in Crime and Delinquency, 20(1), 110-
125. https://doi.org/10.1177/002242788302000108

Crank, J. P. (2003). Crime and justice in the context of resource scarcity. Crime, law and
social change, 39, 39-67. https://doi.org/10.1023/A:1022402228690

Cunningham, C., Gerardi, K., & Shen, L. (2021). The double trigger for mortgage default:
Evidence from the fracking boom. Management Science, 67(6), 3943-3964.
https://doi.org/10.1287/mnsc.2020.3647

Deller, S. C., & Schreiber, A. (2012). Mining and community economic growth. Review of
Regional Studies, 42(2), 121-141. https://doi.org/10.52324/001¢.8126

Denning, L. (2022). Energy-rich Texas should love the climate bill. Retrieved July 20, 2023.
https://www.bloomberg.com/opinion/articles/2022-08-12/energy-rich-texas-should-
love-the-inflation-reduction-act?in_source=embedded-checkout-banner.

Energy Information Administration [EIA]. (2021). U.S. crude oil production efficiency
increased only in the Bakken region in 2020. Retrieved November 18, 2021, from
https://www.eia.gov/todayinenergy/detail.php?id=48676.

Federal Bureau of Investigation [FBI]. (2014, Dec. 11). Frequently asked questions about the
change in the UCR definition of rape. Retrieved from https://ucr.fbi.gov/recent-
program-updates/new-rape-definition-frequently-asked- questions

Freudenburg, W. R., & Jones, R, E. (1991). Criminal behavior and rapid community growth:
Examining the evidence. Rural Sociology, 56(4) 619-645.
https://doi.org/10.1111/5.1549-0831.1991.tb00449.x

Garcia, G. (2013). Boomtown, Texas: Carrizo Springs busting at the seams. Retrieved from
https://www.utsa.edu/sombrilla/fall2013/story/feature-boomtown-texas.html

Gourley, P., & Madonia, G. (2018). Resource booms and crime: Evidence from oil and gas
Production in Colorado. Resource and Energy Economics, 54, 37-52.
https://doi.org/10.1016/j.reseneec0.2018.07.001

Gouveia, L., & Stull, D. D. (1995). Dances with cows: Beef packing's impact on Garden City,
Kansas, and Lexington, Nebraska. Any way you cut it: meat processing and small-
town America 85-107. University Press of Kansas.

Haggerty, J., Gude, P. H., Delorey, M., & Rasker, R. (2014). Long-term effects of income
specialization in oil and gas extraction: The US West, 1980-2011. Energy Economics,
45, 186-195. https://doi.org/10.1016/j.eneco.2014.06.020



https://doi.org/10.1057/9780230295186_8
https://doi.org/10.1080/00380237.1989.10570548
https://doi.org/10.1111/j.1533-8525.1989.tb01538.x
https://doi.org/10.2307/2094589
https://doi.org/10.1177/002242788302000108
https://doi.org/10.1023/A:1022402228690
https://doi.org/10.1287/mnsc.2020.3647
https://doi.org/10.52324/001c.8126
https://www.bloomberg.com/opinion/articles/2022-08-12/energy-rich-texas-should-love-the-inflation-reduction-act?in_source=embedded-checkout-banner
https://www.bloomberg.com/opinion/articles/2022-08-12/energy-rich-texas-should-love-the-inflation-reduction-act?in_source=embedded-checkout-banner
https://www.eia.gov/todayinenergy/detail.php?id=48676
https://ucr.fbi.gov/recent-program-updates/new-rape-definition-frequently-asked-questions
https://ucr.fbi.gov/recent-program-updates/new-rape-definition-frequently-asked-questions
https://doi.org/10.1111/j.1549-0831.1991.tb00449.x
https://www.utsa.edu/sombrilla/fall2013/story/feature-boomtown-texas.html
https://doi.org/10.1016/j.reseneeco.2018.07.001
https://doi.org/10.1016/j.eneco.2014.06.020

238 International Journal of Rural Criminology Volume 8, No. 2

Isidore, C. (2019). Midland, Texas: America’s ultimate boomtown. Retrieved from
https://www.cnn.com/2019/11/06/business/midland-texas- boomtown/index.html

Jacobsen, G.D., & Parker D. P. (2016). The economic aftermath of resource booms: Evidence
from boomtowns in the American West. The Economic Journal, 126(593), 1092-
1128. https://doi.org/10.1111/eco0j.12173

James, A., & Smith, B. (2017). There will be blood: Crime rates in shale-rich US counties.
Journal of Environmental Economics and Management, 84, 125-152.
https://doi.org/10.1016/].jeem.2016.12.004

Kisbu-Sakarya, Y., MacKinnon, D. P., & Aiken, L. S. (2013). A Monte Carlo comparison
study of the power of the analysis of covariance, simple difference, and residual
change scores in testing two-wave data. Educational and Psychological
Measurement, 73(1), 47-62. https://doi.org/10.1177/0013164412450574

Komarek, T. M. (2018). Crime and natural resource booms: evidence from unconventional
natural gas production. The Annals of Regional Science, 67, 113-137.
https://doi.org/10.1007/s00168-018-0861-x

Komarek, T. M. (2014). Crime and natural resource booms: Evidence from unconventional
natural gas production. Conference Paper. Retrieved from
http://www.researchgat.net/publications/274706199.

Krannich, R. S., Greider, T. & Little. R. L. (1985). Rapid growth and fear of crime: A four-
community comparison. Rural Sociology, 50(2): 193-209.

Lawrie, M., Tonta M., & Plummer, P. (2011). Boomtowns, resource dependence and socio-
economic well-being. Australian Geographer, 42(2), 139-164.
https://doi.org/10.1080/00049182.2011.569985

Lioudis, N. (2022, March 11). Oil and gas production timelines. Investopedia. Retrieved from

https://www.investopedia.com/ask/answers/061115/how-long-does-it-take-oil-and-

gas-producer-go-drilling-production.asp#citation-9

Little, M. (2002). Celebrating Texas: Teacher’s edition grade 6-8 honoring the past, building
the future. McDougal Little.

Luthra, A. D., Bankston, W. B., Kalich, D. M., & Forsyth, C. J. (2007). Economic fluctuation
and crime: A time-series analysis of the effects of oil development in the coastal
regions of Louisiana. Deviant Behavior, 28(2), 113-130.
https://doi.org/10.1080/01639620601130976

Maciag, M. (2014). Police employment, officers per capita rates for U.S. cities. Retrieved
from https://www.governing.com/archive/police-officers-per-capita-rates-

employment-for-city-departments.html.

Maltz, M. D. (2000). Bridging gaps in police crime data. DIANE Publishing.

Morrison, T. H., Wilson, C., & Bell, M. (2012). The role of private corporations in regional
planning and development opportunities and challenges for the governance of housing
and land use. Journal of Rural Studies, 28(4), 478-489.
https://doi.org/10.1016/1.jrurstud.2012.09.001

Neil, C., Tykklainen, M., & Bradbury, J. (1992). Coping with closure: An international
comparison of mine town experiences. Routledge.



https://www.cnn.com/2019/11/06/business/midland-texas-boomtown/index.html
https://doi.org/10.1111/ecoj.12173
https://doi.org/10.1016/j.jeem.2016.12.004
https://doi.org/10.1177/0013164412450574
https://doi.org/10.1007/s00168-018-0861-x
http://www.researchgat.net/publications/274706199
https://doi.org/10.1080/00049182.2011.569985
https://www.investopedia.com/ask/answers/061115/how-long-does-it-take-oil-and-gas-producer-go-drilling-production.asp#citation-9
https://www.investopedia.com/ask/answers/061115/how-long-does-it-take-oil-and-gas-producer-go-drilling-production.asp#citation-9
https://doi.org/10.1080/01639620601130976
https://www.governing.com/archive/police-officers-per-capita-rates-employment-for-city-departments.html
https://www.governing.com/archive/police-officers-per-capita-rates-employment-for-city-departments.html
https://doi.org/10.1016/j.jrurstud.2012.09.001

Shaw — Impact of OQil and Natural Gas Activity on Crime Rates in Texas 239

O’Connor, C. D. (2015). Insiders and outsiders: Social change, deviant others, and sense of
community in a boomtown. International Journal of Comparative and Applied
Criminal Justice, 39(3), 219-238. https://doi.org/10.1080/01924036.2014.973049

O’Connor, C. D. (2017). Oil, crime, and disorder: A methodological examination of the oil
boom’s impact in North Dakota. Deviant Behavior, 38(4), 477-491.
https://doi.org/10.1080/01639625.2016.1197025

O'Connor, C. D., & Ruddell, R. (2021). After the downturn: Perceptions of crime and
policing in the southeastern Saskatchewan oil patch. The Canadian Geographer/Le
Géographe Canadie, 65(3), 281-291. https://doi.org/10.1111/cag.12671

Olien, R.M. & Olien, D.D. (1982). Oil booms: Social change in five Texas towns. University
of Nebraska Press.

Osgood, D. W., & Chambers, J. M. (2003). Community correlates of rural youth violence.
Juvenile Justice Bulletin. Retrieved from
https://files.eric.ed.gov/fulltext/ED478242.pdf.

Parkins, J. R., & Angell, A. C. (2011). Linking social structure, fragmentation, and substance
abuse in a resource-based community. Community, Work & Family, 14(1), 39-55.
https://doi.org/10.1080/13668803.2010.506030

Paternoster, R., & Brame, R. (1998). The structural similarity of processes generating
criminal and analogous behaviors. Criminology, 36(3), 633-670.
https://doi.org/10.1111/7.1745-9125.1998.tb01261.x

Peng, C. Y. J,, Lee, K. L., & Ingersoll, G. M. (2002). An introduction to logistic regression
analysis and reporting. The Journal of Educational Research, 96(1), 3-14.
https://doi.org/10.1080/00220670209598786

Rhubart, D. C., & Brasier, K. J. (2019). Arrest rates during natural resource development:
Drilling, drinking and disorderly conduct in the Marcellus shale region. Society &
Natural Resources, 32(6), 675-692. https://doi.org/10.1080/08941920.2019.1574046

Righetti, T. K. (2020). The incidental environmental agency. Utah L. Rev., 685.
https://doi.org/10.2139/ssrn.3347353

Rosenblum, J., Nelson, A. W., Ruyle, B., Schultz, M. K., Ryan, J. N., & Linden, K. G.
(2017). Temporal characterization of flowback and produced water quality from a
hydraulically fractured oil and gas well. Science of the Total Environment, 596, 369-
377. https://doi.org/10.1016/j.scitotenv.2017.03.294

Ruddell, R., O'Connor, C. D., & John Wilson, S. (2022). Oil and disorder: Youth crime in
North Dakota boom communities. Criminal Justice Review (Atlanta, Ga.),
73401682211213. https://doi.org/10.1177/07340168221121310

Ruddell, R., & Ray, H. A. (2018). Profiling the life course of resource-based boomtowns: A
key step in crime prevention. Journal of Community Safety and Well-Being, 3(2), 38-
42. https://doi.org/10.35502/jcswb.78

Ruddell, R. (2017). Oil, gas, and crime: The dark side of the boomtown. Palgrave Macmillan.
https://doi.org/10.1057/978-1-137-58714-5

Ruddell, R. (2011). Boomtown policing: Responding to the dark side of resource
development. Policing: A Journal of Policy and Practice, 5(4), 328-342.
https://doi.org/10.1093/police/par034



https://doi.org/10.1080/01924036.2014.973049
https://doi.org/10.1080/01639625.2016.1197025
https://doi.org/10.1111/cag.12671
https://files.eric.ed.gov/fulltext/ED478242.pdf
https://doi.org/10.1080/13668803.2010.506030
https://doi.org/10.1111/j.1745-9125.1998.tb01261.x
https://doi.org/10.1080/00220670209598786
https://doi.org/10.1080/08941920.2019.1574046
https://doi.org/10.2139/ssrn.3347353
https://doi.org/10.1016/j.scitotenv.2017.03.294
https://doi.org/10.1177/07340168221121310
https://doi.org/10.35502/jcswb.78
https://doi.org/10.1057/978-1-137-58714-5
https://doi.org/10.1093/police/par034

240 International Journal of Rural Criminology Volume 8, No. 2

Ruddell, R., & Ortiz, N. R. (2015). Boomtown blues: Long-term community perceptions of
crime and disorder. American Journal of Criminal Justice, 40(1): 129—146.
https://doi.org/10.1007/s12103-014-9237-7

Ruddell, R., Jayasundara, D. S., Mayzer, R., & Heitkamp, T. (2014). Drilling down: An
examination of the boom-crime relationship in resource-based boom counties.

Western Criminology Review, 15(1), 3-17.

Ruddell, R. & Ray, H. (2018). Profiling the life course of resource-based boomtowns: A key
step in crime prevention. Journal of Community Safety and Well-Being, 3(2), 38-42.
https://doi.org/10.35502/jcswb.78

Ruddell, R., & Ray, H. (2020). Social impacts of oil development (pp.271-286). Grand Forks,
ND: The Digital Press at the University of North Dakota

Sampson, R. J., Morenoff, J. D., & Gannon-Rowley, T. (2002). Assessing “neighborhood
effects”: Social processes and new directions in research. Annual Review of
Sociology, 28(1), 443-478. https://doi.org/10.1146/annurev.soc.28.110601.141114

Seydlitz, R., Laska, S., Spain, D., Triche, E. W., & Bishop, K. L. (1993). Development and
social problems: The impact of the offshore oil industry on suicide and homicide
rates. Rural Sociology, 58(1), 93-110. https://doi.org/10.1111/5.1549-
0831.1993.tb00484.x

Shaw, C. R., & McKay, H. D. (1942). Juvenile delinquency and urban areas. University of
Chicago Press.

Shaw, C. R., & McKay, H. D. (1969). Juvenile delinquency in urban areas: A study of rates
of delinquency in relation to differential characteristics of local communities in
American cities. University of Chicago Press.

Shaw, C. R., & McKay, H. D. (1942). Juvenile delinquency and urban areas: A study of rates
of delinquents in relation to differential characteristics of local communities in
American cities. The University of Chicago press.

Schlumberger (2020). Oilfield Glossary. Retrieved from
https://www.glossary.oilfield.slb.com/en/Terms/w/wellbore.aspx 175

Smith, B. L., & Huff, C. R. (1982). Crime in the country: The vulnerability and victimization
of rural citizens. Journal of Criminal Justice, 10(4), 271-282.
https://doi.org/10.1016/0047-2352(82)90099-X

Spielman S. & Folch, D. (2015) Reducing uncertainty in the American Community Survey
through data-driven regionalization. PLoS ONE, 10(2).
https://doi.org/10.1371/journal.pone.0115626

Spielman, S. E., Folch, D., & Nagle, N. (2014). Patterns and causes of uncertainty in the
American Community Survey. Apple Geographic, 46, 147-157.
https://doi.org/10.1016/j.apgeo0g.2013.11.002

Stanley, R. (2018). Comparison of two active hydrocarbon production regions in Texas to

determine boomtown growth and development: A geospatial analysis of active well
locations and demographic changes, 2000-2017. [Master’s thesis, Texas State
University]. ProQuest Dissertations and Theses Global.

Steffensmeier, D., Ulmer, J., & Kramer, J. (1998). The interaction of race, gender, and age in
criminal sentencing: The punishment cost of being young, black, and male.
Criminology, 36(4), 763-798. https://doi.org/10.1111/5.1745-9125.1998.tb01265.x



https://doi.org/10.1007/s12103-014-9237-7
https://doi.org/10.35502/jcswb.78
https://doi.org/10.1146/annurev.soc.28.110601.141114
https://doi.org/10.1111/j.1549-0831.1993.tb00484.x
https://doi.org/10.1111/j.1549-0831.1993.tb00484.x
https://www.glossary.oilfield.slb.com/en/Terms/w/wellbore.aspx%20175
https://doi.org/10.1016/0047-2352(82)90099-X
https://doi.org/10.1371/journal.pone.0115626
https://doi.org/10.1016/j.apgeog.2013.11.002
https://doi.org/10.1111/j.1745-9125.1998.tb01265.x

Shaw — Impact of Oil and Natural Gas Activity on Crime Rates in Texas 241

Stretesky, P., & Grimmer, P. (2020). Shale gas development and crime: a review of the
literature. The Extractive Industries and Society, 7(3), 1147-1157.
https://doi.org/10.1016/].exis.2020.06.008

Strom, K. J., & Smith, E. L. (2017). The future of crime data: The case for the National
Incident-Based Reporting System (NIBRS) as a primary data source for policy
evaluation and crime analysis. Criminology & Public Policy, 16(4), 1027-1048.
https://doi.org/10.1111/1745-9133.12336

Texas Alcohol and Beverage Commission (2020). TABC: The organization. Retrieved from
https://www.tabc.texas.gov/about-us/.

Texas Demographic Center (2020). Texas County Demographics 2010, 2011 2012, 2013,
2014, 2015, 2016, 2017, 2018, and 2019. Retrieved from
https://demographics.texas.gov/Data/Decennial/2010/.

Texas Department of Agriculture (2018). Definitions of “rural” in Texas statutes and the
Texas Administrative Code as of April 2018. Retrieved from
https://tlc.texas.gov/docs/policy/Def Rural Statutes.pdf.

Texas Department of Public Safety (2019). The Texas Uniform Crime Reporting 178
Program for 2009 and 2019. Retrieved from https://www.dps.texas.gov/section/crime-

records-service/texas-uniform-crime- reporting-program

Texas Raises Retail Liquor License Limit. (July 30, 2019). Retrieved from
https://www.marketwatchmag.com/texas-raises-retail-liquor-license-limit/.

U.S. Census Bureau (2019). How the data are collected (Survey of Construction). Retrieved
from https://www.census.gov/construction/nrc/how_the data_are_collected/soc.html

U.S. Census Bureau (2020). American Community Survey 5-Year Data (2009-2019).
Retrieved from https://www.census.gov/data/developers/data- sets/acs-Syear.html.

U.S. Census Bureau (2021). American Community Survey (ACS), Comparing ACS Data.
Retrieved from www.census.gov/programs- surveys/acs/guidance/comparing-acs-
data.html.

U.S. Census Bureau (2021). Natural resources, construction and maintenance occupations.

Retrieved from https://datausa.io/profile/soc/natural-resources-construction-
maintenance- occupations

U.S. Geological Survey. (2016). USGS estimates 20 billion barrels of oil in Texas’
Wolfcamp Shale formation. Retrieved from https://www.usgs.gov/news/national-

news-release/usgs-announces-largest-continuous-oil-assessment-texas-and-new-

mexico.

U.S. Energy Information Administration (2021). Time between drilling and first production
has little effect on oil well production. Retrieved March 1, 2022, from
https://www.eia.gov/todayinenergy/detail.php?id=41253

Weinberg, J. (2013). The Great Recession and its aftermath, federal reserve history.
Retrieved from https://www.federalreservehistory.org/essays/great-recession-and-its-
aftermath

Whitener, E. M. (2001). Do “high commitment” human resource practices affect employee
commitment? A cross-level analysis using hierarchical linear modeling. Journal of
Management, 27, 515-535. https://doi.org/10.1016/S0149-2063(01)00106-4



https://doi.org/10.1016/j.exis.2020.06.008
https://doi.org/10.1111/1745-9133.12336
https://www.tabc.texas.gov/about-us/
https://demographics.texas.gov/Data/Decennial/2010/
https://tlc.texas.gov/docs/policy/Def_Rural_Statutes.pdf
https://www.dps.texas.gov/section/crime-records-service/texas-uniform-crime-reporting-program
https://www.dps.texas.gov/section/crime-records-service/texas-uniform-crime-reporting-program
https://www.marketwatchmag.com/texas-raises-retail-liquor-license-limit/
https://www.census.gov/construction/nrc/how_the_data_are_collected/soc.html
https://www.census.gov/data/developers/data-%20sets/acs-5year.html
http://www.census.gov/programs-surveys/acs/guidance/comparing-acs-data.html
http://www.census.gov/programs-surveys/acs/guidance/comparing-acs-data.html
https://datausa.io/profile/soc/natural-resources-construction-maintenance-occupations
https://datausa.io/profile/soc/natural-resources-construction-maintenance-occupations
https://www.usgs.gov/news/national-news-release/usgs-announces-largest-continuous-oil-assessment-texas-and-new-mexico
https://www.usgs.gov/news/national-news-release/usgs-announces-largest-continuous-oil-assessment-texas-and-new-mexico
https://www.usgs.gov/news/national-news-release/usgs-announces-largest-continuous-oil-assessment-texas-and-new-mexico
https://www.eia.gov/todayinenergy/detail.php?id=41253
https://www.federalreservehistory.org/essays/great-recession-and-its-aftermath
https://www.federalreservehistory.org/essays/great-recession-and-its-aftermath
https://doi.org/10.1016/S0149-2063(01)00106-4

242 International Journal of Rural Criminology Volume 8, No. 2

Wormith, J. S., Hogg, S., & Guzzo, L. (2012). The predictive validity of a general risk/needs
assessment inventory on sexual offender recidivism and an exploration of the
professional override. Criminal Justice and Behavior, 39(12), 1511-1538.
https://doi.org/10.1177/0093854812455741

Wright, L. (2018). The dark bounty of Texas oil. Will the booms and busts of the energy
industry always dominate the state? The New Yorker. Retrieved from
https://www.newyorker.com/magazine/2018/01/01/the-dark-bounty- of-texas-oil.

Yergin, D. (2011). The prize: The epic quest for oil, money, and power. Simon and Schuster.

Zion Oil & Gas. (2016). The excruciating difficulty of drilling for oil — 51 steps. Retrieved
from https://www.zionoil.com/updates/excruciating-difficulty-of-drilling-for-oil-in-
51-steps/.

Ziebarth, A., Prochaska-Cue, K., & Shrewsbury, B. (1997). Growth and locational impacts
for housing in small communities. Rural Sociology, 62(1), 111-125.
https://doi.org/10.1111/].1549-0831.1997.tb00647.x

Zembroski, D. (2011). Sociological theories of crime and delinquency. Journal of Human
Behavior in the Social Environment, 21(3), 240-254.
https://doi.org/10.1080/10911359.2011.564553



https://doi.org/10.1177/0093854812455741
https://www.newyorker.com/magazine/2018/01/01/the-dark-bounty-of-texas-oil
https://www.zionoil.com/updates/excruciating-difficulty-of-drilling-for-oil-in-51-steps/
https://www.zionoil.com/updates/excruciating-difficulty-of-drilling-for-oil-in-51-steps/
https://doi.org/10.1111/j.1549-0831.1997.tb00647.x
https://doi.org/10.1080/10911359.2011.564553



