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Abstract

This paper delves into the intriguing connection between
air  pollution  in  Buffalo  and  the  stock  price  of  Banco
Santander  (SAN)  over  a  twenty-year  period.  Utilizing
data  from  the  Environmental  Protection  Agency  and
LSEG Analytics (Refinitiv), our research team conducted
a  rigorous  analysis  to  investigate  this  unforeseen
correlation.  The results  yielded a substantial  correlation
coefficient of 0.8180340 and a statistically significant p-
value of less than 0.01 for the years 2002 to 2023. Our
findings not only shed light on the potential impact of air
quality  on  financial  markets  but  also  raise  important
questions  surrounding  the  interplay  between
environmental factors and economic outcomes. This study
provides a lighthearted yet thought-provoking perspective
on  the  often  untapped  connections  between  seemingly
unrelated variables, reminding us that sometimes, the air
we breathe and stock prices may not be as far apart as we
think.

1. Introduction

INTRODUCTION

     Air pollution and stock prices – two seemingly
disparate  topics  that  rarely  find  themselves  in  the
same breath,  let  alone in the same research paper.
However, in the delightful adventure of exploration
and data analysis, we stumbled upon an unexpected
relationship that  bypassed conventional  boundaries
and showcased a peculiar link between the polluted
air  of  Buffalo  and  the  fluctuating  stock  price  of
Banco Santander (SAN). Who would've thought that
the smog of Buffalo could hold such sway over the
financial markets of a Spanish multinational bank?
Certainly not us, until our bewildered data analysis
team stumbled upon these intriguing correlations.

     The aim of this study is to unpack this enigmatic
connection and provide a rigorous analysis that dares
to traverse the realms of environmental pollution and
financial  markets.  Armed  with  data  from  the
Environmental  Protection  Agency  and  LSEG
Analytics (Refinitiv), we embarked on a mission to
disentangle  the  knotty  relationship  between  air
pollution  and  stock  prices.  Our  adventure  was
replete with surprises, as we uncovered a substantial
correlation coefficient  of  0.8180340 and a  p-value
worthy of raising an intrigued eyebrow – less than
0.01 – for the years 2002 to 2023. These findings not
only left  us  in  awe but  also led  us  to  ponder  the
profound  implications  of  air  quality  on  the  ever-
unpredictable vicissitudes of financial markets.
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     Naturally, this study comes with a lighthearted
twist, offering a perspective that encourages readers
to consider the unexpected connections and quirks of
the world we inhabit. After all, the stock market and
air quality, while seemingly at opposite ends of the
spectrum, may have more in common than meets the
eye – or the nostrils, in this case. Thus, in the spirit
of  academic curiosity  and a  touch of  whimsy,  we
invite you to embark on this peculiar journey with
us, as we unravel the tale of the air and the stocks,
and  perhaps  uncover  a  newfound  appreciation  for
the interconnectedness of our world.

2. Literature Review

The burgeoning field of environmental finance has
sparked  interest  in  uncovering  the  intricate
relationship  between  environmental  factors  and
financial  markets.  Smith et  al.  (2015) conducted a
comprehensive study on the impact of air pollution
on market volatility, revealing compelling evidence
suggesting a potential link between poor air quality
and fluctuations in stock prices. Similarly, Doe and
Jones  (2018)  explored  the  influence  of
environmental  pollution  on  investor  sentiment  and
market performance, shedding light on the nuanced
connections between environmental degradation and
financial outcomes.

Moving beyond the conventional financial literature,
Varshney  and  Gupta  (2019)  delved  into  the
implications  of  environmental  risk  on  stock  price
movement,  emphasizing  the  need  for  a  holistic
understanding  of  the  interplay  between
environmental factors and market dynamics. These
studies  collectively  underscore  the  growing
recognition  of  the  pivotal  role  played  by
environmental  indicators  in  shaping  financial
markets, paving the way for further exploration into
the uncharted territories of environmental finance.

On  a  more  unconventional  note,  "The  Air  We
Breathe" by Lynch (2016) offers a poetic exploration
of the atmospheric nuances that permeate our daily
lives, infusing a touch of whimsy into the otherwise
stoic discourse surrounding air quality. In a similar
vein, "Pollution Prodigy" by Waters (2017) captures
the  essence  of  environmental  perils  through  a
riveting  narrative  that  intertwines  the  struggle  for
clean  air  with  the  complexities  of  modern-day

finance,  hinting  at  the  unforeseen  connections
waiting to be unraveled.

In  the  realm  of  fiction,  "Smog  Over  Stocks"  by
Harper (2014) presents a fictionalized account of a
maverick  investor's  unconventional  theory  linking
air  pollution  to  stock  market  trends,  blurring  the
boundaries between fantasy and financial reality. In
a  lighthearted  twist,  "Mist  of  Money"  by  Green
(2018)  humorously depicts  the  misadventures  of  a
mischievous particle of air pollution wreaking havoc
on the stock market, injecting a breath of fresh air
into  the  otherwise  serious  discourse  on  market
dynamics.

Furthermore,  the  cinematic  portrayal  of
environmental  economics  in  "The  Big  Short"  and
"The  Wolf  of  Wall  Street"  offers  a  satirical  lens
through which to contemplate the intricate web of
financial  intricacies,  entertaining  and  enlightening
audiences  with  its  unconventional  take  on  the
enigmatic world of high finance and environmental
turmoil.

In  light  of  these  diverse  perspectives,  our  study
endeavors  to  expand  upon  the  existing  body  of
literature  by  unraveling  the  perplexing  correlation
between air pollution in Buffalo and the stock price
of  Banco  Santander  (SAN),  providing  a  nuanced
understanding of the unanticipated interconnections
between  environmental  factors  and  financial
markets.

3. Methodology

To  uncover  the  mysterious  dance  between  the
noxious  emissions  of  Buffalo  and  the  mercurial
movements of Banco Santander's (SAN) stock price,
our  research  team  tapped  into  a  multi-faceted
approach combining quantitative analysis and, dare
we say, a hint of whimsy. The data collection process
was akin to embarking on a treasure hunt, scouring
the  vast  expanses  of  the  internet  and  occasionally
stumbling  upon  hidden  gems  of  information.  Our
primary sources were the Environmental Protection
Agency  for  air  quality  data  and  the  ever-reliable
LSEG  Analytics  (Refinitiv)  for  stock  price
information, ensuring a comprehensive and thorough
examination of the 2002 to 2023 timeframe.
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In our quest for data, we utilized a diverse array of
tools, some of which seemed like enchanted artifacts
from  an  academic  wizard's  toolkit.  Statistical
software  such  as  R  and  Python  were  our  trusty
companions,  allowing  us  to  wrangle  the  copious
amounts of data into a coherent and analyzable form.
With the flick of a wand – or rather, a few lines of
code – we feverishly conducted panel data analysis,
time  series  modeling,  and  cross-correlation
techniques  to  untangle  the  enigmatic  relationship
between air pollution and stock prices.

To further  enhance the robustness  of  our  analysis,
we  incorporated  advanced  econometric  methods,
indulging  in  the  bewitching  world  of  regression
analysis, co-integration tests, and Granger causality
tests. This ensured that our findings stood on solid
ground,  fortified  against  the  capricious  winds  of
statistical uncertainty. With such formidable tools at
our disposal, we were well-equipped to navigate the
labyrinthine complexities of our data and extract the
precious nuggets of insight hidden within.

Concurrently, we deployed sophisticated techniques
to  account  for  potential  confounding  variables,
acknowledging that in the intriguing tango between
air pollution and stock prices, other factors may seek
to  join  the  dance  floor.  Through  meticulous  data
wrangling and model adjustments, we endeavored to
isolate the influence of air quality on the stock prices
of Banco Santander, steering clear of any misleading
conclusions that could obfuscate the true nature of
this curious relationship.

In  a  spirit  of  academic  candor  and  a  soupçon  of
mirth, it is essential to note that our approach was a
delightful blend of rigor and levity. The gravity of
our  statistical  examinations  was  complemented  by
the  occasional  lighthearted  remark,  serving  as  a
reminder  of  the  whimsical  nature  of  our  scholarly
pursuits. With a twinkle in our eyes and a fervor for
intellectual adventure, we embarked on this journey,
determined  to  unravel  the  intertwined  tales  of
polluted air and soaring stocks.

4. Results

The  results  of  our  analysis  revealed  a  striking
correlation between air pollution in Buffalo and the
stock  price  of  Banco  Santander  (SAN)  over  the

twenty-year  period  from  2002  to  2023.  The
correlation  coefficient  of  0.8180340  and  an  r-
squared value of 0.6691797 demonstrated a robust
positive  relationship  between these  two seemingly
unrelated  variables.  The  statistically  significant  p-
value of less than 0.01 further solidified the strength
of  this  association,  prompting  us  to  ponder  the
potential  impact  of  environmental  factors  on
financial markets.

The scatterplot (Fig. 1) included in this paper vividly
illustrates the strong correlation, providing a visual
representation  of  the  relationship  between  air
pollution  in  Buffalo  and  Banco  Santander's  stock
price. This figure not  only captures the essence of
our  findings  but  also serves  as  a  testament  to  the
unexpected  convergence  of  environmental  and
economic dynamics.

The  notable  correlation  we  uncovered  serves  as  a
gentle  reminder  of  the  intricacies  and
interconnectedness  of  the  world  around  us.  Our
lighthearted yet thought-provoking journey through
the realms of air quality and stock prices has left us
with an enriched perspective, urging us to treasure
the  serendipitous  connections  that  often  go
unnoticed. This study encourages further exploration
into  the  uncharted  territories  of  interdisciplinary
research,  reminding  us  that  sometimes,  the  most
unlikely combinations can yield fascinating insights.

Figure 1. Scatterplot of the variables by year

5. Discussion

The correlation between air pollution in Buffalo and
the stock price of Banco Santander (SAN) over the
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twenty-year  period  has  elicited great  intrigue.  The
findings of  our  analysis  appear to  corroborate and
extend  previous  research  in  the  field  of
environmental finance. In particular, the studies by
Smith et al. (2015) and Doe and Jones (2018) laid
the groundwork for our investigation by highlighting
the  potential  influence  of  air  pollution  on  market
volatility  and  investor  sentiment.  We  further  built
upon  Varshney  and  Gupta's  (2019)  assertion
regarding the implications of environmental risk on
stock  price  movement,  emphasizing  the  need  to
consider  a  more  holistic  view  of  environmental
factors and market dynamics.

Furthermore,  our  study  took  an  unconventional
approach  in  drawing  from  the  works  of  Lynch
(2016),  Waters  (2017),  and  the  fiction  of  Harper
(2014)  and  Green  (2018)  to  explore  less
conventional  angles  of  the  complex  relationship
between  air  quality  and  stock  prices.  These
alternative perspectives helped shape our approach
toward  understanding  the  interconnectedness  of
seemingly disparate  phenomena,  offering a playful
yet  informative  lens  through  which  to  view  our
research.

The  robust  positive  relationship  between  air
pollution  in  Buffalo  and  Banco  Santander's  stock
price,  as  evidenced  by  the  substantial  correlation
coefficient  and  statistically  significant  p-value,
underscores the need for further exploration into the
interplay  between  environmental  factors  and
financial  markets.  This  unexpected  convergence
serves  as  a  gentle  reminder  of  the  unanticipated
connections  that  permeate  our  world,  urging us  to
embrace the whimsical and often overlooked aspects
of  research.  While  our  findings  may  appear
unconventional  at  first  glance,  they  present  an
opportunity  to  reconsider  the  unexpected
correlations that may lay hidden within the layers of
data and phenomena we encounter in our scholarly
pursuits.

6. Conclusion

CONCLUSION

In  unraveling  the  delightful  enigma  that  is  the
correlation  between  air  pollution  in  Buffalo  and
Banco  Santander's  stock  price,  our  research  has

ventured  into  uncharted  territories  of
interdisciplinary  exploration.  The  substantial
correlation  coefficient  of  0.8180340  and  the
statistically significant p-value of less than 0.01 for
the years 2002 to 2023 have thrown open a window
to the whimsical world of interconnected variables.
As  we  reflect  on  the  peculiar  dance  between
pollution  and  financial  markets,  it's  hard  not  to
marvel  at  the  unexpected  synchrony  of  these
seemingly disparate elements.  The scatterplot (Fig.
1) accompanying our analysis visually captures this
captivating relationship,  effectively showcasing the
harmonious waltz of air quality and stock prices.

Our findings stand as a reminder that in the grand
tapestry of existence, even the most peculiar pairings
can reveal profound insights. It is with a twinkle in
our  eyes  and  a  newfound  appreciation  for  the
serendipitous  connections  that  we declare  that  this
academic escapade has brought us to the end of this
peculiar journey. For in the realm of air and stocks,
as  in  life,  the  most  unlikely companions may just
hold  the  secret  to  unlocking  the  mysteries  of  our
world.

And  so,  dear  readers,  with  a  gentle  nod  to  the
whimsy  that  permeates  our  scholarly  pursuits,  we
conclude that the riddle of air pollution in Buffalo
and  Banco  Santander's  stock  price  has  been
unraveled.  It  is  with  a  sense  of  fulfillment,  and
perhaps a touch of bemusement, that we declare no
further  research  is  needed in this  area.  For  in  the
delightful  tango  of  academic  exploration,  some
mysteries  are  best  left  to  waltz  with the  winds of
curiosity,  forever etched in the annals of scholarly
amusement.
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