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US	
  Wildfires	
  
Suppression	
  costs	
  

LT	
  $400M/yr	
  (1970-­‐2000)	
  	
  
GT	
  $1B/yr	
  (since	
  2000)	
  

Fire	
  Management	
  
13%	
  (1991)	
  to	
  48%	
  (2009)	
  of	
  USFS	
  Budget	
  

Large	
  Wildfires	
  (GT	
  300	
  acres)	
  
1.4%	
  of	
  all	
  wildfires	
  generate	
  93.8%	
  of	
  suppression	
  costs	
  



Impacts	
  of	
  Wildfires	
  to	
  CommuniZes	
  

•  Community,	
  individual,	
  property,	
  natural	
  resources	
  
	
  
•  Labor	
  market	
  shocks	
  
–  People	
  leave	
  and	
  visitors	
  avoid	
  visi:ng	
  
– Work	
  stoppages	
  and	
  slowdowns	
  

•  Natural	
  resource	
  sectors	
  
•  Recrea:on	
  and	
  tourism	
  
•  Service	
  sectors	
   	
   	
  	
  

–  Fire	
  suppression	
  contrac:ng	
  &	
  	
  
	
   	
  procurement	
  

•  Suppression	
  spending	
  	
  
	
   	
  decisions	
  ma_er!	
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QuesZons	
  and	
  Methods	
  
Research	
  QuesZons	
  
•  What	
  are	
  the	
  effects	
  of	
  large	
  wildfires	
  on	
  local	
  labor	
  

markets?	
  

	
  
•  Do	
  fire	
  suppression	
  	
  
	
  expenses	
  mediate	
  the	
  	
  
	
  effect	
  of	
  large	
  wildfires	
  	
  
	
  on	
  local	
  economies	
  	
  
	
  and	
  labor	
  markets?	
  

Methods	
  
•  Qualita:ve	
  case	
  study	
  of	
  Trinity	
  County,	
  CA	
  
•  Generalized	
  model	
  (GDD)	
  of	
  wildfire	
  impacts	
  on	
  labor	
  

markets	
  in	
  western	
  US	
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Generalized	
  Economic	
  Model	
  of	
  
Wildfire	
  Effects	
  on	
  Labor	
  Market	
  

•  Labor	
  supply	
  likely	
  to	
  shrink	
  
–  People	
  displaced	
  

•  Labor	
  demand	
  likely	
  to	
  grow	
  
–  Some	
  business	
  slows	
  or	
  ceases	
  
–  Some	
  work	
  is	
  displaced	
  
–  Some	
  firms	
  grow	
  to	
  support	
  the	
  suppression	
  effort	
  
–  Some	
  firms	
  grow	
  to	
  support	
  post	
  fire	
  recovery	
  

H1:	
  Earnings	
  increase	
  during	
  wildfire	
  due	
  labor	
  constraint	
  
H2:	
  Employment	
  depends	
  on	
  whether	
  more	
  local	
  people	
  lose	
  

work	
  than	
  gain	
  work	
  



Large	
  fires	
  of	
  the	
  western	
  US	
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4.	
  Monumental	
  -­‐	
  2007	
  

2.	
  Tripod	
  Complex	
  -­‐	
  2006	
  

5.	
  Moonlight	
  -­‐	
  2007	
  

Fires	
  within	
  sample	
  are	
  shown	
  in	
  red	
  

Total	
  expenditure	
  between	
  2004	
  and	
  2008:	
  $2.25	
  billion	
  



A	
  Road	
  Map	
  to	
  Labor	
  Market	
  Impacts	
  

Bureau	
  of	
  Labor	
  StaZsZcs	
  	
  
	
  –	
  Quarterly	
  Census	
  of	
  Employment	
  and	
  Wages	
  

Western	
  US	
  Large	
  Wildfire	
  Panel	
  
2004	
  –	
  2008	
  	
  
150	
  coun:es	
  had	
  large	
  fires	
  over	
  234	
  quarters	
  
$2.4	
  Billion	
  in	
  suppression	
  costs	
  
	
  155	
  fires	
  sampled	
  for	
  transac:on	
  data*	
  

Category	
   %	
  Total	
   %	
  Local	
  

Contracted	
  Suppression	
  Services	
   47	
   7	
  

Federal	
  Personnel	
  and	
  Coopera:ve	
  Agreements	
   37	
   5	
  

Flying	
  Contracts	
   9	
   0	
  

Other	
   7	
   <1	
  



Generalized	
  Difference-­‐in-­‐Difference	
  –	
  	
  

Dependent	
  variable	
  
For	
  a	
  county	
  i	
  	
  in	
  quarter	
  t:	
  

	
  Difference	
  in	
  the	
  change	
  in	
  wages/employment	
  from	
  the	
  
average	
  change	
  in	
  wages/employment	
  in	
  the	
  state	
  

	
  
(ΔlnYit	
  -­‐	
  ΔlnYt)	
  	
  	
  	
  	
  	
  =	
  	
  	
  	
  α1	
  ΔFDit	
  +	
  α2	
  ΔFNit	
  +	
  α3Zi	
  +	
  α4	
  Xit	
  +	
  εit	
  	
  
(ΔlnQit	
  -­‐	
  ΔlnQt)	
  	
  	
  	
  = 	
  	
  α1	
  ΔFDit	
  +	
  α2	
  ΔFNit	
  +	
  α3Zi	
  +	
  α4	
  Xit	
  +	
  εit	
  
	
  
	
  
Fdit	
  =	
  County	
  i	
  is	
  has	
  a	
  large	
  fire	
  in	
  5me	
  t	
  
Fnit	
  =	
  County	
  i	
  is	
  adjacent	
  to	
  a	
  county	
  with	
  fire	
  in	
  5me	
  t	
  
Xit	
  	
  =	
  A	
  matrix	
  of	
  5me	
  variant	
  covariates	
  
Zit	
  	
  =	
  A	
  matrix	
  of	
  5me	
  invariant	
  covariates	
  (drops	
  out	
  of	
  GDD	
  model)	
  
	
  
Add	
  lags	
  to	
  inves.gate	
  temporal	
  effects	
  



Employment	
  change	
  during	
  wildfires	
  
(n=234)	
  

Is	
  this	
  significant?	
  



Wildfire	
  effects	
  on	
  wages	
  and	
  
earnings	
  
•  H1:	
  Increased	
  Wages	
  
– Large	
  wildfires	
  increase	
  wages	
  by	
  about	
  0.9%	
  
– Being	
  near	
  a	
  wildfire	
  increases	
  wages	
  by	
  0.5%	
  

•  H2:	
  Employment	
  change	
  
– Large	
  wildfires	
  increase	
  employment	
  by	
  1.2%	
  
– 1.1%	
  	
  increase	
  in	
  neighboring	
  county	
  



Effects	
  persist	
  for	
  up	
  to	
  5	
  or	
  6	
  
quarters	
  following	
  a	
  wildfire	
  



Do	
  more	
  expensive	
  wildfires	
  	
  
have	
  bigger	
  effects?	
  

•  Minor	
  effect	
  from	
  total	
  suppression	
  expenditures	
  

•  Effect	
  from	
  wildfire	
  suppression	
  expenditures	
  
–  Employment:	
  ~1%	
  per	
  $100M	
  

	
  
•  Neighbor	
  effect	
  from	
  	
  
	
  wildfire	
  suppression	
  	
  
	
  expenditures	
  
– Wages:	
  ~1%	
  per	
  $140M	
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Does	
  local	
  suppression	
  spending	
  have	
  
an	
  effect	
  on	
  wages	
  and	
  employment?	
  
	
  
•  Local	
  suppression	
  expenditures	
  
– Per	
  $1M	
  local	
  capture	
  	
  
	
  

	
   	
   	
   	
   	
  	
  
	
  
	
   	
   	
   	
   	
  0.9%	
  growth	
  in	
  employment	
  
	
   	
   	
   	
   	
  0.4%	
  less	
  growth	
  in	
  wages	
  

	
  



How	
  do	
  we	
  increase	
  local	
  capture?	
  

Do	
  coun:es	
  that	
  have	
  a	
  history	
  of	
  doing	
  work	
  
associated	
  with	
  large	
  fires	
  receive	
  more	
  contract	
  
dollars	
  when	
  large	
  fires	
  does	
  occur	
  than	
  coun:es	
  
with	
  less	
  of	
  a	
  history.	
  

	
  
Difference	
  between	
  capture	
  and	
  capacity:	
  
	
  Capture:	
  describes	
  a	
  discrete	
  event	
  
	
  Capacity:	
  a	
  latent	
  ability	
  to	
  capture	
  over	
  :me	
  
•  EX:	
  Jackson	
  and	
  Josephine	
  coun:es	
  of	
  Southern	
  Oregon	
  have	
  a	
  greater	
  capacity	
  to	
  assist	
  

in	
  large	
  fire	
  suppression	
  then	
  neighboring	
  coun:es.	
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Contract capacity indicators
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DistribuZon	
  

Vendor	
  home	
   Place	
  of	
  work	
   Both	
  measures:	
  
• 	
  Expensive	
  fires	
  
• 	
  Popula:on	
  >	
  50K	
  
• 	
  Leveraged	
  housing	
  
• 	
  Stable	
  or	
  growing	
  popula:on	
  
• 	
  Economies	
  that	
  are:	
  	
  

• 	
  Are	
  service-­‐dependent	
  
• 	
  Aren’t	
  farming-­‐dependent	
  
• 	
  Aren’t	
  mining-­‐dependent	
  

• THE	
  NEW	
  WEST?	
  
	
  
	
  

Which	
  types	
  of	
  
counZes	
  had	
  highest	
  
capacity	
  measures?	
  

	
  Best	
  model	
  	
  	
  	
  	
  	
  Fuels	
  Reduc:on	
  

R2	
  =	
  0.66	
  

+	
  



ImplicaZons	
  
•  Wildfires	
  appear	
  to	
  amplify	
  seasonal	
  trends	
  in	
  
employment	
  and	
  wages.	
  

•  Temporal	
  impacts	
  appear	
  demand	
  driven.	
  

•  Local	
  suppression	
  spending	
  acts	
  to	
  mi:gate.	
  

•  Mi:ga:ng	
  the	
  employment	
  and	
  wage	
  impacts	
  of	
  
wildfire	
  requires	
  building	
  local	
  capacity	
  during	
  
non-­‐fire	
  periods.	
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