
Reducing	  Air	  Travel’s	  Carbon	  Footprint	  
Modeling	  flight	  efficiency	  reveals	  new	  opportuni7es	  for	  travelers	  

These	   examples	   illustrate	   typical	   opportuni7es	   for	  
emissions	   savings	   from	  considering	  flight	  efficiency.	  
A	   traveler	   on	   each	   of	   these	   routes	   could	   cut	   her	  
footprint	   by	   50%	   or	   more	   by	   switching	   from	   the	  
least	   	   to	   most	   efficient	   flight.	   Note	   that	   efficiency	  
varies	  even	  between	  flights	  on	  the	  same	  airline.	  
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Case	  Study:	  A	  Fortune	  500	  Company	  
We	   used	   the	   model	   to	  
analyse	   emissions	   reduc7on	  
possibili7es	  on	  the	  100	  most-‐
flown	   routes	   of	   a	   Fortune	  
500	   company,	   represen7ng	  
187,000	   flights	   each	   year.	  
The	   company	   could	   reduce	  
emissions	   up	   to	   40%	   by	  
always	   choosing	   the	   most	  
efficient	  flights	  offered	  –	   the	  
equivalent	   of	   cu]ng	   74,000	  
flights.	   They	   could	   reduce	  
emissions	  by	  a	  quarter	  while	  
s7ll	  flying	  on	  the	  same	  airline	  
for	  each	  route,	  obvia7ng	  the	  
need	   to	   renego7ate	   any	  
airline	  contracts.	  

Poten:al	  Emissions	  Reduc:ons	   Careplane	   (h_p://careplane.org)	   is	  a	  browser	  plugin	   that	  uses	   the	  flight	  model	   to	  
add	  emissions	  to	  online	  flight	  search	  tools,	  allowing	  a	  traveler	  to	  consider	  climate	  
impact	  when	  choosing	  an	  i7nerary.	  Shown	  here	  is	  an	  example	  on	  kayak.com.	  

Example	  Applica:on:	  Careplane	  

Our	  model	  assumes	  most	  users	  will	  only	  be	  able	  to	  provide	  the	  origin,	  
des7na7on,	  and	  possibly	  airline	  and	  aircrad	  for	  a	  flight.	  We	  match	  these	  inputs	  
to	  historical	  flight	  records	  in	  a	  database	  covering	  almost	  	  37	  million	  flights	  
worldwide	  in	  2009,	  2010,	  and	  2011,	  taken	  from	  the	  U.S.	  BTS	  T-‐100	  and	  ICAO	  
Traffic	  by	  Flight	  Stage	  datasets.	  We	  then	  average	  across	  the	  matching	  records	  to	  
es7mate	  the	  number	  of	  passengers,	  quan7ty	  of	  freight,	  distance,	  and	  aircrad	  
model-‐specific	  third-‐order	  polynomial	  fuel	  use	  equa7on	  for	  the	  modeled	  flight.	  
	  
We	  calculate	  fuel	  use	  from	  distance	  and	  the	  fuel	  use	  equa7on	  and	  mul7ply	  by	  
an	  emission	  factor	  and	  a	  mul7plier	  to	  account	  for	  the	  climate	  impact	  of	  high-‐
al7tude	  emissions	  to	  give	  total	  greenhouse	  gas	  emissions.	  We	  distribute	  
emissions	  between	  passengers	  and	  freight	  based	  on	  weight,	  then	  divide	  
emissions	  among	  passengers	  by	  service	  class	  based	  on	  the	  average	  size	  of	  each	  
service	  class’	  seats.	  
	  
Further	  details	  and	  the	  model	  source	  code	  are	  available	  at	  
h_p://impact.brighterplanet.com/models/flight	  
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Complete	  paper	  (Air	  Travel	  Carbon	  and	  Energy	  Efficiency)	  available	  from	  h_p://brighterplanet.com/research	  

Air	  travel	  accounts	  for	  3%	  to	  5%	  of	  total	  anthropogenic	  climate	  impact,	  and	  it's	  
a	   rapidly-‐growing	   emissions	   source.	   Travel	   volume	   is	   expected	   to	   increase	   by	  
more	   than	   4%	   per	   year	   through	   2025	   (ICAO	   2010),	   outpacing	   aircrad	   fuel	  
efficiency	  increases	  of	  just	  1%	  to	  1.5%	  per	  year	  (IATA	  2009,	  Owen	  et	  al.	  2010).	  
	  
Reducing	  the	  growth	  in	  demand	  is	  a	  key	  objec7ve	  for	  tackling	  air	  travel's	  climate	  
impact.	   To	  date	   the	  main	   tac7c	  used	  has	  been	   consumer	  educa7on	  –	  making	  
people	   aware	   of	   the	   impact	   of	   air	   travel	   and	   promo7ng	   alterna7ves	   like	  
teleconferencing,	  other	  modes	  of	  transport,	  or	  vaca7oning	  closer	  to	  home.	  This	  
is	  good	  advice,	  but	  even	  travelers	  who	  heed	  it	  oden	  con7nue	  to	  fly.	  
	  
Our	  goal	  was	  to	  help	  companies	  and	   individual	   travelers	   reduce	  the	   impact	  of	  
their	   remaining	   ‘unavoidable’	   air	   travel.	   To	   do	   this	   we	   created	   a	   model	   that	  
allows	  emissions	  comparisons	  between	  alternate	  flights	  serving	  the	  same	  route.	  
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