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Clearing the Air: Exploring the Link Between Air Pollution in 
Columbus and Motor Vehicle Thefts in Ohio

Claire Hart, Amelia Tanner, Gavin P Truman

Evanston, Illinois

This paper investigates the potential association between air pollution in Columbus and
motor vehicle thefts in Ohio. By utilizing data from the Environmental Protection Agency
and  the  FBI  Criminal  Justice  Information  Services  spanning  from 1985  to  2022,  we
uncover  an  intriguing  relationship.  Our  analysis  reveals  a  correlation  coefficient  of
0.7464576 and a statistically significant p-value of less than 0.01, suggesting a potentially
impactful linkage. We delve into the implications of these findings and discuss the potential
mechanisms underlying such a connection. Our study provides valuable insights into the
multifaceted ramifications of environmental quality on criminal activities, shedding light
on an unexpected correlation amidst the haze of urban challenges.

Introduction

       As the old expression goes, "Where there's
smog, there's bound to be theft in the fog." Okay,
that  might  not  be  an  actual  saying,  but  the
possibility  of  a  connection  between  air  pollution
and motor  vehicle  thefts  in  Ohio raises intriguing
questions. It's as if the particles in the air aren't the
only things getting stolen in Columbus. 

       In recent years, the issue of air quality has
skyrocketed in relevance, akin to a hot air balloon
caught in an updraft. Simultaneously, motor vehicle
thefts  have  continued  to  rev  their  engines  in  the
realm of criminal activities, creating an unexpected
overlap between pollution levels and purloined cars.
As researchers, we couldn't resist the opportunity to
explore this uncharted territory, knowing full well
that the path to uncovering a correlation may be as
winding  and  convoluted  as  a  drive  through  rush
hour traffic.

       In this paper, we present the findings of our
investigation into the potential association between

the  air  pollution  levels  in  Columbus  and  motor
vehicle  thefts  in  Ohio.  Our  aim is  not  to  simply
blow hot air, but rather to shed light on a possible
relationship  that  could  have  implications  as
noteworthy as an SUV navigating a snow-covered
road.  By  utilizing  data  spanning  nearly  four
decades,  we  endeavor  to  unravel  and  dissect  the
statistical ties that bind, providing insight into the
hazy interplay  between environmental  factors  and
criminal  behavior.  The  road  ahead  promises  a
unique  blend  of  quantitative  analysis  and
speculative  interpretation,  much  like  maneuvering
through an unpredictable storm with only a faulty
GPS as a  guide.  So buckle up and join us as we
embark  on  this  unforeseen  journey  into  the
interconnected realms of pollution and crime.

LITERATURE REVIEW

      To begin this review, one must first consider the
foundational studies laying the groundwork for our
understanding  of  air  pollution  and  its  potential
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impact  on  criminal  activities.  Smith  et  al.  (2010)
examined  the  effects  of  air  pollution  on  urban
environments,  providing a comprehensive analysis
of  the  various  pollutants  and  their  dispersion
patterns.  Similarly,  Doe  and  Jones  (2015)  delved
into  the  social  implications  of  environmental
degradation,  offering  insight  into  the  complex
interplay between pollution and public health.

      Moving beyond the realm of academic research,
let  us turn our attention to real-world accounts of
environmental  challenges  and  criminal  intrigue.
"The Air We Breathe: A Study of Urban Pollutants"
by Greenfield (2012) and "Toxic Cities: Navigating
Environmental  Hazards"  by  Waters  (2018)  offer
substantive discussions on the detrimental effects of
air  pollution,  painting  a  bleak  yet  informative
picture  of  the  urban  landscape.  Furthermore,  the
fictional narratives of "The Smog Conspiracy" by
Parker  (2005)  and  "Diesel  Driven  Desires"  by
Sullivan (2017) present tantalizing tales that weave
pollution and crime into captivating storylines.

      Expanding our  purview beyond the  written
word,  let  us  not  underestimate  the  impact  of
cinematic  interpretations  of  environmental
challenges and criminal activities. Movies such as
"The Fast and the Furious: Smog City" and "Gone
in  60  PPM"  provide  cinematic  glimpses  into  the
intersection  of  vehicular  velocity  and  urban  air
quality. While these films may entertain with their
adrenaline-fueled  chases,  they  subtly  hint  at  the
underlying  dynamics  between  air  pollution  and
motor  vehicle  thefts,  albeit  under  the  guise  of
Hollywood glamour.

      As we traverse the landscape of literature and
media, it becomes evident that the link between air
pollution in Columbus and motor vehicle thefts in
Ohio  is  a  topic  ripe  for  exploration,  with
implications  reaching  beyond  the  confines  of
traditional  research.  The  convergence  of
environmental  factors  and  criminal  behaviors
presents a mosaic of complexities, interwoven with
potential insights and an occasional comedic twist.

METHODOLOGY

METHODOLOGY

Data Collection

    To uncover the potential association between air
pollution  levels  in  Columbus  and  motor  vehicle
thefts  in  Ohio,  we embarked on a  data  collection
journey reminiscent of navigating through a dense
fog.  We  acquired  air  quality  data  from  the
Environmental  Protection  Agency  (EPA),  which
provided  us  with  a  comprehensive  set  of  air
pollution  measurements  spanning  from  1985  to
2022. The choice of data from the EPA ensured that
we were not merely inhaling half-baked statistics,
but  rather  working with  a  substantial  dataset  that
could provide a breath of fresh air in the realm of
environmental research. 

    On the road to understanding the potential link
between air pollution and motor vehicle thefts, we
also harnessed data from the FBI Criminal Justice
Information  Services.  This  unconventional
combination  of  sources  allowed  us  to  paint  a
portrait  not  only of the atmospheric  conditions  in
Columbus  but  also  of  the  shifting  landscape  of
motor vehicle thefts across Ohio.  We ensured our
data  dance  partners  were  in  sync,  resulting  in  a
symphony of information that was as harmonious as
a well-tuned engine.

Data Analysis

    Our data analysis process involved more twists
and  turns  than  a  driver  navigating  a  winding
mountain road. Utilizing the acquired datasets, we
commenced  by  performing  a  rigorous  statistical
analysis  to  examine  the  relationship  between  air
pollution  levels  and  motor  vehicle  thefts.  We
calculated  correlation  coefficients,  such  as
Pearson’s  r,  with  a  precision  that  could  rival  the
accuracy of a GPS system guiding a lost traveler.
Nonetheless,  it  was  imperative  to  remember  that
correlation  does  not  imply  causation,  just  as  the
presence of road signs does not guarantee a smooth
journey.
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    To establish the strength and significance of the
potential  association,  we  conducted  hypothesis
testing using a p-value with a threshold as strict as a
traffic cop enforcing the speed limit. The statistical
analyses  were carried  out  with  a  level  of  caution
akin  to  a  driver  navigating  treacherous  road
conditions,  ensuring  that  our  findings  were  not
merely a mirage on the horizon.

Limitations

    Just as a driver must acknowledge the limitations
of their vehicle, we recognize the constraints of our
study. While we strived to capture the essence of the
connection between air pollution and motor vehicle
thefts,  our  research  is  not  immune  to  limitations.
The  data  sources  utilized,  while  robust,  may  not
encapsulate the entirety of air pollution dynamics or
criminal  activities.  Moreover,  the  complexity  of
environmental and criminal behavior factors poses a
challenge akin to maneuvering through an intricate
maze with no clear path.

    Additionally, our study’s timeframe spans over
several  decades,  during which societal,  economic,
and  technological  changes  have  undoubtedly  left
their  marks  on  environmental  regulations,  vehicle
security  measures,  and  criminal  trends.
Nevertheless,  we  proceed  with  the  understanding
that no research endeavor is free from bumps in the
road.

Conclusion

    In the pursuit of uncovering an unexpected link
between air pollution and motor vehicle thefts, our
methodology has traversed a route as convoluted as
a rush hour commute. Embracing the data collected
from the EPA and the FBI, we employed statistical
tools  to  navigate  through the haze of  information
and  unearth  a  statistically  significant  correlation.
This  correlation  may  not  offer  a  direct  route  to
causation, but it certainly presents a scenic detour
for  future  investigations  into  the  interplay  of
environmental and criminal dynamics.

    Our  study,  like  a  supped-up  car  revving  its
engines,  provides  a  glimpse  into  the  potential

connections  between  environmental  quality  and
criminal  activities.  As  we  proceed  with  caution,
aware of the twists and turns inherent in research,
we  invite  fellow  travelers  to  join  us  on  this
unexpected journey into the interconnected realms
of pollution and crime.

RESULTS

The  results  of  our  analysis  revealed  a  significant
correlation  between  air  pollution  levels  in
Columbus  and motor  vehicle  thefts  in  Ohio from
1985 to 2022. The correlation coefficient was found
to  be  0.7464576,  indicating  a  strong  positive
relationship  between  the  two  variables.  In  other
words, it seems that as the air quality in Columbus
took  a  nosedive,  the  incidence  of  motor  vehicle
thefts revved up like a high-speed car chase.

The  r-squared  value  of  0.5571990  further
emphasizes  the  robustness  of  this  relationship,
suggesting  that  approximately  55.72%  of  the
variability in motor vehicle thefts can be explained
by fluctuations in air pollution levels. It's as if the
polluted air was whispering to potential car thieves,
"Take a deep breath, and then take a car."

Moreover,  the  p-value  of  less  than  0.01  indicates
that  the  observed  correlation  is  statistically
significant.  This  is  not  just  a  case  of  correlation
being  a  mere  coincidence;  it's  a  bona  fide
connection  backed  by  statistical  evidence.  As
surprising  as  finding  a  tricycle  parked  in  a
motorcycle-only zone.
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Figure 1. Scatterplot of the variables by year

Fig.  1  displays  a  scatterplot  illustrating  the
unmistakable  positive  correlation  between  air
pollution  levels  and  motor  vehicle  thefts.  The
scatterplot  is  an  ode  to  the  adage  "where  there's
smoke, there's fire," or in this case, "where there's
smog, there's a stolen car."

In  conclusion,  our  research  indicates  that  there  is
indeed  a  compelling  association  between  air
pollution in Columbus and motor vehicle thefts in
Ohio.  These  findings  shine  a  light  on  the
unexpected  relationship  between  environmental
quality  and  criminal  activities,  making  this
correlation as clear as the smog in the Columbus air.

DISCUSSION

The correlation we uncovered seems to be as clear
as  the  air  when  a  car  accelerates  away  from  a
smoggy  city.  Our  results  align  with  previous
research  findings,  supporting  the  notion  that  air
pollution  may  play  a  role  in  influencing  motor
vehicle  thefts.  This  unexpected  linkage,  akin  to
finding  a  hidden  compartment  in  a  stolen  car,
highlights  the  multifaceted  complexities  of  urban
environments.

In the literature review, we playfully touched upon
the potential influence of cinematic interpretations
of environmental challenges and criminal activities.
Although presented in a lighthearted manner, these
references  subtly  underscored  the  serious
consideration  of  the  intersection  between  air
pollution  and  motor  vehicle  thefts.  Just  as  action
movies may entertain with high-speed car  chases,
they insinuate the underlying dynamics between air
pollution and criminal activities. Our findings add
weight to these light-hearted allusions, emphasizing
the  tangible  impact  of  air  quality  on  criminal
behavior.

Additionally,  the  r-squared  value  of  0.5571990
emphasizes  the  robustness  of  this  relationship,
suggesting  that  approximately  55.72%  of  the
variability in motor vehicle thefts can be explained

by  fluctuations  in  air  pollution  levels.  It's  as  if
polluted air acts as an inadvertent accomplice to car
thieves, whispering, "Take a deep breath and take a
car."  These  statistical  measures  substantiate  the
significance of the connection, as unmistakable as a
siren in a car chase.

Our  study  provides  valuable  insights  into  the
potential  impact  of  environmental  quality  on
criminal  activities.  The  scatterplot  reflects  the
unmistakable  positive  correlation  between  air
pollution  levels  and  motor  vehicle  thefts,  akin  to
echoing  the  adage  "where  there's  smog,  there's  a
stolen car." Our research offers a panoramic view of
the unexpected relationship between environmental
quality  and  criminal  activities,  uncovering  a
correlation as clear as the smog in the Columbus air.

CONCLUSION

In  conclusion,  our  investigation  has  unveiled  an
intriguing  relationship  between  air  pollution  in
Columbus  and  motor  vehicle  thefts  in  Ohio.  The
statistically  significant  correlation  coefficient  of
0.7464576  and  the  robust  r-squared  value  of
0.5571990  have  illuminated  a  connection  as
unmistakable as a car alarm blaring at 3 AM. These
findings  suggest  that  the  polluted  air  may  have
acted as a siren call to aspiring car thieves, creating
a web of correlation as dense as rush-hour traffic.

The  implications  of  this  association  are  as  far-
reaching as a cross-country road trip, prompting us
to  contemplate  the  intricate  ways  in  which
environmental  factors  intertwine  with  criminal
behavior. Our study underscores the need for a more
comprehensive  understanding  of  the  multifaceted
ramifications  of  air  pollution,  extending  beyond
respiratory  health  to  encompass  its  influence  on
criminal activities. It’s as if the polluted air wasn't
content  with  simply  causing  allergies;  it  had  to
dabble in grand theft auto as well.

While we navigated this research endeavor with the
precision  and  rigor  of  a  GPS-guided  tour,  we
acknowledge the limitations of our study, including
the inability to establish causation and the reliance
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on aggregate data. Nonetheless, the findings provide
fertile  ground  for  future  exploration,  as  there  are
still  many avenues  left  unexplored,  much like  an
unmarked road trip through the countryside.

Ultimately, our investigation has demonstrated that
the  link  between  air  pollution  in  Columbus  and
motor vehicle thefts in Ohio is not a mere figment
of  smog-choked  imaginations.  This  correlation
stands as  solid  as  a  car  parked in  a  crowded lot,
sparking conversations on the unexpected interplay
between  environmental  quality  and  criminal
activities. With our findings in hand, we assert that
further research in this area is unnecessary, as we've
already aired our conclusions with as much clarity
as a cloudless day.
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