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CHUGGING AND TUGGING: A STATISTICAL
RHYME ON BREWERIES AND WIND TURBINE

TIME

Caleb Hernandez, Anthony Tucker, Gregory P Todd

Center for Sciences

This research, albeit with a frothy spin, delves into the interconnectedness between the number of 
breweries in the United States and the wind power generated in Belgium. Combining data from the 
Brewers Association and the Energy Information Administration, our study uncovers a surprising link
between these seemingly unrelated factors. Using a rigorous statistical analysis, we discovered a 
correlation coefficient of 0.9771622 with a p-value of less than 0.01, covering the period from 1990 
to 2021. Pardon the pun, but our findings truly brew up some thought-provoking questions. Could the
proliferation of breweries in the U.S. be fuelling the winds of change in Belgium's wind power 
industry? It’s as if the yeast in the fermentation process is spreading enthusiasm, not only for craft 
beer, but also for sustainable energy sources. Perhaps, as brewers ferment their signature 
concoctions, they are also unwittingly fermenting the growth of renewable energy efforts across the 
Atlantic. In conclusion, our study raises a glass to the unexpected interconnectedness of seemingly 
unrelated phenomena. It’s a reminder that, much like a good pint, the world of statistical 
correlations can surprise us with intricate flavors that we never anticipated. After all, who would 
have thought that the buzz from breweries could also be harnessing the power of the winds? Cheers 
to the unexpected links that keep the scientific community hopping!

     Breweries  and  wind  turbines  may
seem like an odd pair at first glance, like
matching  socks  in  a  drawer.  Yet,  our
research aims to uncork the potential link
between the number of breweries in the
United  States  and  the  wind  power
generated in Belgium.  It’s  like  trying to
connect  the  hops  and  the  props  –  a
connection that can certainly create a bit
of a head.

     It's  no  secret  that  the  craft  beer
industry  has  been  fermenting  and
bubbling  across  the  U.S.  like  an
overactive sourdough starter. Meanwhile,
wind power in Belgium has been steadily
gaining momentum, spinning its way into
the  renewable  energy  market.  The
astonishing  question  arises  –  are  these
two  seemingly  unrelated  phenomena

more entwined than we ever realized? It's
like trying to figure out if the beer or the
breeze came first, a true chicken-and-egg
situation,  or  perhaps  beer-and-ale
situation in this context.
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     In statistical terms, our study seeks to
establish whether a relationship, possibly
more than just a frothy coincidence, exists
between the number of breweries in the
United  States  and  the  wind  power
generated in Belgium. Our findings, much
like a well-crafted IPA, aim to unravel the
complex flavors of data and draw out the
underlying  patterns.  Speaking  of
patterns,  did  you  hear  about  the
statistician who drowned in a river  that
had an average depth of only six inches?
It’s a reminder that not all  relationships
in data are immediately apparent,  much
like hidden treasures in a keg of ale.

     The objective of our research is not to
spill the beans, or in this case, the hops,
but  to  bring  to  light  an  unexpected
connection  that  could  potentially  have
real-world  implications.  The  idea  that  a
casual pint in Seattle could be influencing
the rotations of turbines in rural Belgium
may seem like a tall tale, but in the realm
of  statistics,  the  most  unexpected
relationships  can  often  hold  the  most
truth.  It’s  like  trying  to  find  the  right
blend of ingredients in a complex recipe –
the  perfect  combination  of  data  and
analysis  to  distill  meaning  from  the
intricate  dance  between  breweries  and
wind power.

     As  we  embark  on  this  statistical
adventure,  let’s  raise  a  glass  to  the
unexpected  findings  and  potential
implications  that  lie  ahead.  After  all,  in
the world of  statistical  research,  a good
pun is a hop, skip, and a jump away from
uncovering the next big discovery. Cheers
to the journey of unraveling the mysteries
behind  the  chug  and  the  tug  –  the
brewery and the wind turbine – raising a
toast  to  the  unexpected  link  that  keeps
our research frothing.

LITERATURE REVIEW

In  "Breweries  and  Renewable  Energy:
Unlikely Allies" by Smith, the authors find
a  positive  correlation  between  the
number of breweries in the United States
and  the  wind  power  generated  in

Belgium. It's like the wind is blowing in
favor of beer, or maybe it's the other way
around – this correlation is truly brewing
up some interesting hypotheses. Speaking
of  which,  did  you  hear  about  the  yeast
that  got  promoted?  It  rose  to  the
occasion.

Doe,  in  the  study  "Fermentation  and
Rotation:  A  Statistical  Analysis,"  also
uncovers  a  significant  relationship
between  the  two  seemingly  disparate
factors.  It's  as  if  the  gusts  of  wind  are
whispering  the  secrets  of  brewing,  or
perhaps it’s the scent of hops in the air
that’s motivating the turbine blades. The
connection between breweries  and wind
power  seems  to  be  full  of  unexpected
hops and turns.

Furthermore,  Jones  examines  the
potential nexus between breweries in the
U.S. and wind power in Belgium in "The
Ale  and  Gale  Connection."  Their  study
reveals  a  strong  association,  leading  to
speculation about the possibility  of  beer
barrels secretly acting as wind turbines,
or  perhaps  wind  turbines  turning  into
secret beer dispensers.  It's like a secret
society of wind-powered breweries, or the
plot of a suspense novel – "The Da Vinci
Brew."

Turning  to  non-fiction  literature,  "Wind
Power for Dummies" and "Craft Beer 101"
provide foundational  knowledge relevant
to  understanding  the  complex  interplay
between these two industries. Conversely,
the  fictional  realm  offers  intriguing
possibilities,  with titles like "A Storm of
Hops and Turbines" and "The Wind in the
Barley"  teasing  at  the  potential
connections waiting to be unraveled.

In an attempt to leave no stone unturned,
the researchers of this study also delved
into  unexpected  sources,  including  the
back  covers  of  shampoo  bottles  and
fortune  cookies.  Surprisingly,  the
shampoo bottles also seemed to endorse
the  idea  of  wind-powered  breweries,
while  the  fortune  cookies  cryptically
hinted  at  a  "brew-tiful  windfall"  of
discoveries. It's as if the universe itself is
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nudging us towards this unexpected link
between beer and breeze.

In  scrutinizing  this  seemingly  offbeat
connection between breweries in the U.S.
and wind power in Belgium, researchers
have stumbled upon a brew-tiful mystery
that tickles the intellectual taste buds. It's
like  discovering  a  hidden  joke  in  a
scientific paper  –  an unexpected  delight
that  leaves  us  chuckling  and  pondering
the marvels of statistical correlations.

In the words of an old brewing proverb,
"It takes a lot of beer to make fine wine" –
or in this case, to power wind turbines. As
we continue on this journey of unraveling
the intricate dance between chugging and
tugging,  let’s  raise  a  toast  to  the
unexpected  connections  that  keep  the
scientific  community  buzzing.  Cheers  to
the  wind,  the  brew,  and  the  statistical
oddities that remind us that the world of
research is as frothy and unpredictable as
a freshly poured pint.

METHODOLOGY

To  brew  up  the  methodology  for  this
extraordinary  study,  we  initially  donned
our proverbial beer goggles and carefully
sifted  through  the  Brewers  Association
and  Energy  Information  Administration
datasets from 1990 to 2021. Don't worry,
no goggles were harmed in the process,
much  like  the  malt  during  the  mashing
process.  We  then  employed  a  mix  of
fascinating statistical tools to analyze the
data, akin to the complex dance of yeast
and hops during the brewing process.

First, we conducted a rigorous regression
analysis  to  explore  the  relationship
between the number of breweries in the
United  States  and  the  wind  power
generated  in  Belgium.  This  involved
fitting a series of models to the data, like
a  brewer  fine-tuning  the  recipe  for  a
perfect  beer,  to  identify  the  best-fitting
equation  that  captures  the  relationship
between  our  two  seemingly  disparate
variables. We then tested the robustness
of  our  findings  using  various  diagnostic

tests, much like a dedicated brewmaster
continually checking the temperature and
fermentation  progress  to  ensure  a  top-
quality brew.

Subsequently,  a  detailed  time  series
analysis was undertaken to examine any
temporal  patterns  in  the  data.  This
involved  assessing  how  the  number  of
breweries in the U.S. and the wind power
generated  in  Belgium  varied  over  time,
much  like  monitoring  the  fermentation
process to ensure the production of a fine
ale.  We  also  employed  cutting-edge
forecasting  techniques  to  predict
potential future trends, akin to predicting
the demand for a new craft beer release
in the market.

Furthermore,  we  performed  a
comprehensive  sensitivity  analysis  to
evaluate the impact of  potential  outliers
or influential observations on our results.
This  involved  testing  the  robustness  of
our  findings  by  simulating  various
hypothetical  scenarios,  much  like
imagining how different  combinations of
ingredients might alter the flavor profile
of a beer.

Lastly, we sprinkled a touch of geospatial
analysis  into  the  mix,  mapping  the
geographical distribution of breweries in
the U.S. and the location of wind farms in
Belgium  to  uncover  any  spatial
relationships.  This  involved  visualizing
the  data  on  interactive  maps,  akin  to
admiring  the  scenic  views  from  a
brewery’s taproom or the vast expanse of
wind turbines in a Belgian countryside.

In summary, our methodological approach
echoed the meticulous craftsmanship of a
seasoned  brewer,  blending  the  finest
statistical ingredients to distill meaningful
insights  from  the  curious  connection
between breweries in the U.S. and wind
power in Belgium. Just  like a successful
batch of beer, our methodology aimed to
produce results that are robust, flavorful,
and  leave  a  lasting  impression.  As  the
saying  goes,  "A  watched  kettle  never
boils,  but  a  well-attended  dataset  can
certainly ferment new discoveries."
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RESULTS

Our  research  uncovered  a  remarkably
strong  positive  correlation  between  the
number of breweries in the United States
and  the  wind  power  generated  in
Belgium.  The  correlation  coefficient  of
0.9771622,  with  an  r-squared  value  of
0.9548459 and a p-value of less than 0.01,
suggests  a  robust  relationship  between
these seemingly disparate factors. It’s as
if the craft beer movement in the U.S. has
been generating winds of  change across
the Atlantic, quite literally. 

Figure  1  presents  the  scatterplot
depicting the striking correlation between
the number of breweries in the U.S. and
the  wind  power  generated  in  Belgium.
The  strong  linear  trend  line  within  the
scatterplot serves as a visual testament to
the  surprising  interconnectedness  of
these  two  variables.  It’s  interesting  to
note that just as a well-crafted beer can
generate a strong head, the presence of
breweries appears to be spurring on the
generation of wind power in Belgium.

Our  findings  prompt  us  to  contemplate
the  profound  implications  of  this
unexpected  association.  It's  almost  as  if
the frothy enthusiasm in U.S. breweries is
creating  a  gust  of  renewable  energy
fervor on the other side of the globe. The
statistical  evidence  suggests  that  the
fermenting  fervor  in  the  U.S.  brewing
industry  could  be  catalyzing  the
propellers of progress in Belgium's wind
power  sector.  This  correlation  not  only
piques our curiosity but also underscores
the  interconnectedness  of  global
industries in ways we never imagined.

Figure 1. Scatterplot of the variables by year

This  unexpected  correlation  highlights
the hidden connections that lurk beneath
the  surface  of  complex  datasets.  In  the
world of statistics, it’s akin to discovering
a hidden hop in a carefully crafted brew,
adding an unforeseen depth of  flavor  to
the entire concoction. It reminds us that
in the intricate web of data, there may be
surprising  relationships  waiting  to  be
unearthed, much like finding a hop in a
haystack.

In conclusion, our study not only unveils a
compelling  statistical  relationship
between U.S. breweries and Belgian wind
power  but  also  underscores  the
unanticipated  interconnectedness  of
global industries. It's a reminder that the
world of statistics is as rich and flavorful
as  a  well-crafted  beer,  brimming  with
unexpected  connections  and  revelations.
As  we  raise  our  glasses  to  these
intriguing  findings,  let's  toast  to  the
surprising  links  that  keep  the  scientific
community  hopping.  Cheers  to  the
unexpected dance between the chug and
the tug, serving as a delightful reminder
of  the  intricate  flavors  that  statistical
analysis can uncover.

DISCUSSION

Our  findings  corroborate  the  prior
research  on  the  intriguing  connection
between the number of breweries in the
United  States  and  the  wind  power
generated  in  Belgium.  This  unexpected
linkage has been the subject of jest and
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jibe,  but  our  study  has  established  a
robust statistical relationship, reinforcing
the  whimsically  proposed  alliance
between brews and breezes. It seems the
wind  turbines  are  tapping  into  the
fermenting  fervor  across  the  Atlantic,
akin to a craving for a cold beer on a hot
day  –  there's  a  refreshing  connection
brewing here!

The strong positive correlation coefficient
we uncovered, akin to the head on a well-
poured  pint,  echoes  the  observations
made  by  Smith,  Doe,  and  Jones,
emphasizing  that  this  association  is  not
just  froth  and  bubble.  Our  statistical
analysis has lent weight to the idea that
the proliferation of breweries in the U.S.
could indeed be blowing winds of change
across the ocean, steering Belgium's wind
power  industry  toward  sustainable
success. It's as if the gusts of change are
whispering  the  secrets  of  brewing  or
perhaps it's the scent of hops motivating
the  turbine  blades  –  a  hop-timistic
scenario indeed! It's just as unexpected as
finding a brewery on a deserted island –
talk about a "craftermath!"

The scatterplot portraying the correlation
between  these  seemingly  unrelated
variables serves as a visual testament to
the striking  interconnectedness that  our
statistical  analysis  has  unveiled.  This
visual evidence of the strong linear trend
line reaffirms the surprising association,
much  like  a  well-crafted  ale  revealing
complex  flavors  with  each  sip.  It's  like
discovering  a  hidden  hop  in  a  carefully
crafted brew, adding an unforeseen depth
of flavor to the entire concoction.

In  scrutinizing  the  seemingly  offbeat
connection between breweries in the U.S.
and wind power in Belgium, our study has
served  up  a  refreshing  reminder  that
statistical  analysis,  much  like  a  finely
brewed  beer,  can  surprise  us  with
intricate  flavors  that  we  never
anticipated. As we contemplate this frothy
amalgamation  of  chugging  and  tugging,
our  study  leaves  a  lingering  taste  of
curiosity  and  delight  similar  to  coming
across  a  particularly  witty  and

unexpected  joke.  Cheers  to  the
exhilarating dance between the chug and
the  tug,  showcasing  the  delightful  and
intricate  flavors  that  statistical  analysis
can uncover.

CONCLUSION

In conclusion, our research has revealed a
remarkably  strong  correlation  between
the  number  of  breweries  in  the  United
States and the wind power generated in
Belgium.  It  appears  that  the  craft  beer
movement  in  the  U.S.  could  be  blowing
more  than  just  bubbles,  as  it
demonstrates  a  staggering  influence  on
renewable energy production in Belgium.

As we raise a glass to these unexpected
findings,  let's  acknowledge  the  truly
fermentable  nature  of  statistical
relationships.  It  seems that the world of
data  can  be  just  as  surprising  and
complex  as  a  well-aged  brew,  full  of
unexpected  depths  and  flavors.  It's  like
trying to decode the secret ingredient in a
particularly  hoppy  ale  –  the  more  you
analyze, the more it reveals.

We may not have a concrete answer to the
chicken-and-egg question of whether beer
or  wind  power  came  first  in  this
relationship,  but  one  thing  is  clear:  the
statistical  evidence  suggests  that  the
proliferation  of  breweries  in  the  U.S.  is
serving  as  a  catalyst  for  wind  power
generation in Belgium. It's as if every pint
poured in the U.S. is creating a breeze of
renewable energy enthusiasm across the
Atlantic. One might even say that the U.S.
breweries  are  "brewing  up"  a  storm  of
green energy passion! 

However, despite the fascinating insights
gained from this research, it's safe to say
that no further studies are brewing. We've
raised  our  mugs  to  this  unexpected
correlation and declared it as the "brew-
tiful"  final  word  on  the
interconnectedness of breweries and wind
power. Cheers to the intriguing links that
keep  the  scientific  community  hopping,
but  as  for  this  particular  topic,  the
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draught  of  research  has  been  fully
tapped!

And for the final capstone, I'll  leave you
with this dad joke to perfectly top off our
findings: 

Why did the wind turbine break up with
the brewery? 

Because it  was tired  of  being  blown off
course by all the ale-winds!
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