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Mo#va#on	
  	
  

•  Manmade	
  climate	
  change	
  is	
  real	
  and	
  will	
  cause	
  
severe	
  economic	
  damage	
  	
  
(Assessment	
  Report	
  V	
  by	
  IPCC,	
  2013)	
  

•  Principal	
  cause:	
  CO2	
  emissions	
  from	
  combus#on	
  
•  Mi#ga#ng	
  climate	
  change	
  thus	
  requires	
  major	
  
policy	
  interven#ons	
  across	
  all	
  economic	
  sectors	
  

•  Market-­‐based	
  regula#on	
  in	
  the	
  EU:	
  	
  
Sta#onary	
  sources	
  of	
  CO2	
  engage	
  in	
  `Carbon	
  
trading’	
  under	
  the	
  EU	
  Emissions	
  Trading	
  Scheme	
  
(EU	
  ETS)	
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The	
  EU	
  ETS	
  is	
  the	
  
world‘s…	
  

•  …	
  largest	
  carbon	
  market	
  
•  …	
  largest	
  carbon	
  pricing	
  experiment	
  	
  
•  …	
  first	
  mandatory	
  carbon	
  trading	
  scheme	
  	
  
•  …	
  first	
  trans-­‐boundary	
  cap-­‐and-­‐trade	
  system	
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EU	
  ETS	
  serves	
  as	
  a	
  blueprint	
  for	
  other	
  
trading	
  schemes	
  around	
  the	
  globe	
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A	
  recent	
  view	
  on	
  carbon	
  trading	
  	
  
The	
  Administra.on	
  is	
  
developing	
  a	
  comprehensive	
  
energy	
  and	
  climate	
  change	
  
plan	
  to	
  (…)	
  address	
  the	
  
global	
  climate	
  crisis,	
  and	
  
create	
  new	
  American	
  jobs	
  
that	
  cannot	
  be	
  outsourced.	
  
(...)	
  This	
  program	
  will	
  be	
  
implemented	
  through	
  a	
  cap-­‐
and-­‐trade	
  system	
  (...).	
  	
  
Execu#ve	
  Budget	
  Office	
  of	
  the	
  President,	
  
Budget	
  2009.	
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Another	
  view	
  on	
  Carbon	
  Trading	
  
“I	
  do	
  not	
  believe	
  in	
  a	
  cap-­‐
and-­‐trade	
  program.	
  (...)	
  It	
  
loses	
  jobs	
  for	
  Americans,	
  
and	
  ul.mately	
  it	
  won’t	
  be	
  
successful,	
  because	
  
industries	
  that	
  are	
  energy-­‐
intensive	
  will	
  just	
  get	
  up	
  
and	
  go	
  somewhere	
  else.”	
  
	
  
MiZ	
  Romney,	
  	
  
Former	
  GOP	
  Presiden#al	
  Candidate,	
  
October	
  2011,	
  PiZsburgh	
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So	
  far,	
  lack	
  of	
  empirical	
  evidence	
  on	
  
the	
  consequences	
  of	
  carbon	
  trading	
  

•  Policy	
  makers	
  should	
  adopt	
  evidence-­‐based	
  
policies	
  when	
  
–  Improving	
  carbon	
  trading	
  in	
  Europe	
  
–  Implemen#ng	
  new	
  carbon	
  trading	
  schemes	
  
elsewhere	
  

•  Goal:	
  Provide	
  sound	
  empirical	
  evidence	
  on	
  the	
  
impact	
  of	
  carbon	
  trading	
  on	
  industry	
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Why	
  focus	
  on	
  Germany?	
  

•  Largest	
  carbon	
  market	
  share	
  (>20%)	
  of	
  all	
  
par#cipants	
  

•  Largest	
  EU	
  economy	
  
•  Export	
  oriented	
  manufacturing	
  sector,	
  highly	
  
compe##ve	
  

•  Access	
  to	
  administra#ve	
  data	
  of	
  excellent	
  
quality	
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Research	
  ques#ons	
  
	
  
Did	
  the	
  EU	
  ETS...	
  
	
  
• 	
  …reduce	
  carbon	
  emissions?	
  
• 	
  …cost	
  jobs	
  or	
  revenue?	
  
• 	
  …damage	
  interna#onal	
  compe##veness?	
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A	
  cap-­‐and-­‐trade	
  system	
  
for	
  industrial	
  carbon	
  

dioxide	
  (CO2)	
  emissions	
  

•  Three	
  trading	
  phases:	
  
–  2005-­‐2007:	
  Trial	
  phase	
  
–  2008-­‐2012:	
  Phase	
  II	
  
–  2013-­‐2020:	
  Phase	
  III	
  	
  

Now	
  covers	
  >11,000	
  sta#onary	
  installa#ons	
  in	
  31	
  countries	
  and	
  >2	
  bn.	
  
tons	
  of	
  CO2	
  

•  The	
  EU	
  ETS	
  regulates	
  two	
  types	
  of	
  sta#onary	
  sources	
  of	
  CO2	
  
1.  All	
  combus#on	
  installa#ons	
  >20	
  MW	
  thermal	
  rated	
  input	
  
2.  Installa#ons	
  with	
  capacity	
  >	
  specific	
  threshold	
  established	
  for	
  specific	
  

industrial	
  processes:	
  refineries,	
  coke	
  ovens,	
  cement	
  clinker,	
  glass,	
  
ceramic	
  bricks,	
  pulp	
  &	
  paper,	
  iron	
  &	
  steel	
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Evalua#on	
  literature	
  
•  Emissions:	
  	
  

–  No	
  firm-­‐level	
  evalua#on	
  study	
  so	
  far	
  for	
  lack	
  of	
  emissions	
  data	
  
–  Studies	
  use	
  aggregate	
  emissions	
  and	
  construct	
  counterfactual	
  

emissions	
  trajectory	
  by	
  extrapola#ng	
  past	
  trends	
  
(Ellerman	
  &	
  Buchner	
  2007,2008;	
  Ellerman	
  &	
  Feilhauer	
  2009;	
  Ellerman	
  
et	
  al.	
  2010;	
  Anderson	
  &	
  DiMaria	
  2009)	
  

–  Treatment	
  effect:	
  -­‐2.4%	
  to	
  -­‐6.4%	
  .	
  Confounded	
  by	
  aggregate	
  shocks?	
  
•  Performance	
  and	
  compe99veness:	
  

–  Evalua#on	
  studies	
  at	
  firm	
  level:	
  Anger	
  &	
  Oberndorfer	
  2008;	
  Abrell	
  et	
  
al.	
  2011;	
  Chan	
  et	
  al.	
  2013,	
  	
  Commins	
  et	
  al.	
  2011;	
  Bushnell	
  et	
  al.	
  2012.	
  	
  

–  Mixed	
  results	
  for	
  revenue,	
  profits,	
  employment	
  	
  
	
  

•  Matching	
  es#mator	
  of	
  choice	
  for	
  evalua#on	
  of	
  cap	
  &	
  trade	
  
–  Abrell	
  et	
  al.	
  (2011):	
  performance	
  impact	
  of	
  ETS	
  	
  	
  
–  Calel	
  &	
  Dechezlepretre	
  (201x	
  ReStat):	
  impact	
  of	
  ETS	
  on	
  clean	
  patents	
  
–  Fowlie	
  et	
  al.	
  (2012	
  AER):	
  impact	
  of	
  RECLAIM	
  on	
  NOx	
  emissions	
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Causal	
  Inference	
  with	
  Matching	
  
•  Parameter	
  of	
  interest:	
  

•  Iden#fica#on	
  problem:	
  	
  Yit(0)	
  unobserved	
  for	
  
treated	
  firms	
  and	
  treatment	
  not	
  randomly	
  
assigned.	
  

•  Focus	
  on	
  DiD	
  to	
  purge	
  es#mate	
  from	
  persistent	
  
confounders	
  and	
  build	
  counterfactual	
  using	
  
semiparametric	
  matching	
  (Heckman	
  et	
  al.	
  1997,	
  
1998)	
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Administra#ve	
  data	
  on	
  German	
  firms	
  
•  AFiD	
  panel	
  “Industrial	
  Establishments”	
  (desta#s)	
  

–  ~	
  48	
  000	
  plants	
  per	
  year,	
  all	
  plants	
  with	
  more	
  than	
  20	
  employees	
  
–  Yearly	
  data	
  for	
  16	
  years	
  (1995-­‐2010)	
  
–  Easily	
  aggregated	
  up	
  to	
  the	
  firm	
  level	
  	
  

•  Informa#on	
  on	
  produc#on	
  and	
  energy	
  characteris#cs	
  	
  
–  Purchases,	
  use,	
  supply,	
  stock	
  	
  of	
  15	
  different	
  fuels	
  (from	
  2003)	
  
–  Detailed	
  informa#on	
  on	
  electricity	
  genera#on	
  and	
  trading	
  (from	
  2003)	
  
–  Allows	
  for	
  very	
  precise	
  calcula#on	
  of	
  CO2	
  emissions	
  

•  Match	
  in	
  informa#on	
  on	
  treatment	
  status	
  from	
  trading	
  registry	
  	
  
1.  Iden#fy	
  1,879	
  facili#es	
  poten#ally	
  in	
  the	
  manufacturing	
  sector.	
  
2.  Of	
  these	
  we	
  could	
  match	
  1,658	
  (88%)	
  account	
  holders	
  to	
  our	
  data.	
  

•  Highly	
  unlikely	
  that	
  unmatched	
  installa#ons	
  end	
  up	
  in	
  the	
  control	
  group.	
  Rather,	
  
they	
  are	
  too	
  small	
  or	
  not	
  manufacturing.	
  	
  

3.  Treatment	
  variable	
  equals	
  1	
  if	
  firm	
  has	
  at	
  least	
  one	
  plant	
  in	
  the	
  ETS	
  
•  Great	
  data,	
  but	
  stringent	
  access	
  restric#ons	
  to	
  preserve	
  confiden#ality	
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Phase	
  II	
  (commitment	
  period)	
  Phase	
  I	
  (trial	
  phase)	
  

2004	
   2005	
   2006	
   2007	
   2008	
   2009	
   2010	
  2003	
  

DiD	
  (treated	
  vs.	
  non-­‐
treated)	
  in	
  outcomes	
  
•  CO2	
  emissions	
  
•  carbon	
  intensity	
  
•  gross	
  output	
  
•  employment	
  
•  export	
  measures	
  

	
  

Es9mate	
  propensity	
  score	
  of	
  
treatment:	
  
•  CO2	
  emissions	
  
•  gross	
  output	
  
•  employment	
  
•  export	
  share	
  
•  average	
  wage	
  rate	
  
•  squares	
  of	
  these	
  
•  29	
  sector	
  dummies	
  
•  16	
  regional	
  dummies	
  

Pairing	
  of	
  treated	
  and	
  non-­‐treated	
  firms	
  using	
  nearest-­‐neighbor	
  matching	
  
algorithms	
  based	
  on	
  propensity	
  scores	
  within	
  two	
  strata:	
  	
  

(i)  process-­‐regulated	
  sectors	
  	
  and	
  
(ii)  all	
  other	
  sectors.	
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CO2	
  EMISSIONS	
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  Emissions	
  fall	
  in	
  Phase	
  II	
  
ATTs:	
  Log	
  CO2	
  emissions	
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ECONOMIC	
  PERFORMANCE	
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  No	
  significant	
  impact	
  on	
  employment	
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NN: 
# Treated   454  433 
# Controls   28396  24237 
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Posi#ve	
  impact	
  on	
  gross	
  output	
  in	
  
phase	
  II	
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INTERNATIONAL	
  COMPETITIVENESS	
  
(log-­‐changes	
  against	
  2004)	
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ATTs	
  expor#ng	
  ac#vity	
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Log Exports 

Exports:  2005-2007  2008-2010 
# Treated  371  348 
# Controls  17864  15463 
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Robustness	
  
•  Look	
  at	
  alterna#ve	
  specifica#ons	
  (NN	
  1:20,	
  OLS	
  
with	
  reweigh#ng)	
  

•  Unconfoundedness	
  assump#on	
  
–  Pre-­‐treatment	
  trends	
  parallel?	
  yes	
  
–  Exact	
  matching	
  on	
  2-­‐dig.	
  sectors:	
  All	
  goes	
  through	
  but	
  	
  
output	
  effect	
  (+)	
  becomes	
  insignificant	
  

– Match	
  on	
  pre-­‐treatment	
  trends	
  in	
  outcomes:	
  All	
  goes	
  
through	
  but	
  export	
  effect	
  (+)	
  becomes	
  insignificant	
  

•  Pre-­‐treatment	
  dynamics:	
  
– Announcement	
  effect	
  
–  Effect	
  of	
  the	
  great	
  recession	
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How	
  did	
  firms	
  abate	
  emissions?	
  

!​#↓2 =⏟∑(↑▒​(​!​#↓2 /-.ℎ )↓( ⋅   ​​1↓( /1       ⋅                    
⏟​1/2 ⋅2 	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  carbon	
  intensity	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  energy	
  use	
  
Inves#gate	
  two	
  possibili#es:	
  

– Reduce	
  energy	
  use	
  (for	
  given	
  carbon	
  intensity)	
  
– Reduce	
  carbon	
  intensity	
  for	
  given	
  energy	
  use	
  

and	
  shed	
  light	
  on	
  the	
  underlying	
  mechanism	
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  Impact	
  through	
  intensity,	
  not	
  scale	
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Log Carbon Intensity log 
(CO2/Gross output) 

NN: 
# Treated   451      412

  
# Controls   27637   23742
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  Technological	
  improvements?	
  	
  
No	
  impact	
  on	
  investment	
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  Firms	
  reduce	
  emissions	
  by	
  switching	
  
out	
  of	
  fossil	
  fuels	
  –	
  absolute	
  effect	
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  Firms	
  reduce	
  emissions	
  by	
  switching	
  
out	
  of	
  fossil	
  fuels	
  –	
  fuel	
  share	
  effect	
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Qualita#ve	
  evidence	
  

•  Interviews	
  with	
  managers	
  at	
  138	
  German	
  
manufacturing	
  firms	
  in	
  2009,	
  taken	
  from	
  Mar#n	
  
et	
  al	
  (AER	
  forthcoming)	
  

•  Bias-­‐reducing	
  method	
  by	
  Bloom	
  and	
  van	
  Reenen	
  
(2007,	
  QJE)	
  

•  “Can	
  you	
  tell	
  me	
  what	
  measures	
  you	
  have	
  
adopted	
  in	
  order	
  to	
  reduce	
  GHG	
  emissions	
  or	
  
energy	
  consump#on	
  on	
  this	
  site?	
  Have	
  you	
  
bought	
  any	
  new	
  equipment,	
  or	
  have	
  you	
  changed	
  
the	
  way	
  you	
  produce?”	
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Es#mate	
  par#al	
  correla#on	
  between	
  
treatment	
  and	
  adop#on	
  rates	
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Adop#on	
  of	
  abatement	
  measures	
  (1)	
  	
  



Adop#on	
  of	
  abatement	
  measures	
  (2)	
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Quotes:	
  Op#mized	
  use	
  of	
  process	
  heat	
  
•  Reuse	
  steam	
  used	
  to	
  heat	
  water	
  
•  Wärmerückgewinnung,	
  Holzhackschnitzel	
  
•  Recycling	
  of	
  hot	
  water	
  
•  Own	
  power	
  plant,	
  burning	
  in	
  boilers	
  op#mized,	
  substrassen	
  2	
  anstaZ	
  3,	
  heat	
  recovery,	
  programmes	
  of	
  

	
  cleaning	
  system	
  are	
  being	
  checked	
  and	
  water	
  consump#on	
  and	
  heat	
  is	
  being	
  checked	
  
•  Heat	
  recovery,	
  Frequenzumrichter,	
  Vakuumpumpen	
  disposed.	
  Biggest	
  impact:	
  Heat	
  recovery	
  
•  Mul9ple	
  u9liza9on	
  of	
  waste	
  heat	
  from	
  steam	
  boilers,	
  reducing	
  temperature	
  of	
  waste	
  heat	
  in	
  chimney/funnel,	
  	
  

waste	
  heat	
  recovery,	
  controlling	
  of	
  supply	
  and	
  exhaust	
  air	
  kontrollieren(Abluv	
  waermt	
  Zuluv)	
  
•  Op#miza#on	
  of	
  drying	
  processes,	
  waste	
  heat	
  recovery	
  
•  Op#miza#on	
  of	
  pumps	
  (turning	
  down	
  rota#on	
  speed),	
  waste	
  heat	
  recovery,	
  heat	
  exchangers	
  
•  switch	
  to	
  natural	
  gas,	
  renova#on,	
  frequency	
  changers,	
  process	
  heat	
  isola#on,	
  steam	
  recovery	
  
•  bought	
  new	
  boilers,	
  waste	
  heat	
  recovery	
  installed,	
  more	
  efficient	
  drying	
  methods	
  
•  Automa#c	
  turning	
  off	
  of	
  air	
  condi#oning	
  and	
  infrastructure	
  for	
  produc#on,	
  buying	
  of	
  motors	
  with	
  

	
  highest	
  energy	
  efficiency,	
  efficiency	
  of	
  compressed	
  air	
  maximized	
  (i.e.	
  repairing	
  of	
  leakage,	
  etc),	
  waste	
  heat	
  
	
  recovery	
  	
  

•  Op#miza#on	
  of	
  energy	
  mix	
  used	
  (some	
  gases	
  are	
  more	
  efficient	
  than	
  others),	
  making	
  use	
  of	
  previously	
  	
  
escaping	
  vapor	
  heat	
  

•  Heat	
  recovery	
  in	
  low	
  temperature	
  parts	
  
•  Wärmeträgeröle	
  gegen	
  Wassserdampf	
  ausgetauscht,	
  Anlagen	
  zusammengelegt,	
  Abwasser	
  
•  Wärmerückgewinnung	
  
•  Regenera#vkammern	
  zur	
  Wärmerückgewinnung	
  
•  Wärmetauscher	
  
•  Insula#on,	
  heat	
  recovery	
  
•  Waste	
  heat	
  recovery,	
  exhaust	
  heat	
  from	
  facili#es	
  (heated	
  air	
  is	
  being	
  blown	
  back	
  into	
  the	
  building	
  in	
  order	
  	
  

to	
  save	
  hea#ng	
  –	
  it’s	
  not	
  a	
  heat	
  pump,	
  but	
  a	
  direct	
  redirec#on	
  of	
  the	
  exhaust	
  heat)	
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Conclusions	
  	
  
•  Trial	
  phase	
  of	
  the	
  EU	
  ETS	
  had	
  virtually	
  no	
  effect	
  
•  Phase	
  II	
  of	
  EU	
  ETS	
  caused	
  emissions	
  to	
  fall	
  by	
  25pp	
  
(8.3pp	
  per	
  year)	
  rela#ve	
  to	
  non-­‐treated	
  firms	
  	
  

•  Achieve	
  through	
  intensity	
  reduc#ons	
  (fuel	
  switching),	
  
not	
  scale	
  	
  

•  In	
  par#cular,	
  reduc#on	
  of	
  non-­‐electricity	
  fuels	
  (oil	
  and	
  
gas)	
  and	
  more	
  efficient	
  heat	
  use.	
  

•  No	
  evidence	
  of	
  nega#ve	
  impact	
  of	
  EU	
  ETS	
  on	
  
employment	
  or	
  output	
  

•  No	
  evidence	
  of	
  nega#ve	
  impact	
  on	
  exports.	
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Thank	
  you!	
  
	
  
	
  
	
  

uwagner@eco.uc3m.es	
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Exis#ng	
  Literature	
  –	
  emissions	
  	
  
•  Es#ma#ng	
  counterfactual	
  via	
  extrapola#on	
  of	
  
past	
  trends:	
  EU	
  ETS	
  was	
  effec#ve	
  
–  Ellerman	
  &	
  Buchner	
  (2007,	
  REEP),	
  Buchner	
  and	
  
Ellerman	
  (2008,	
  ERE):	
  -­‐2.4%	
  to	
  -­‐4.7%	
  in	
  2005-­‐06.	
  	
  

–  Ellerman,	
  Convery	
  &	
  de	
  Perthuis	
  (2010):	
  -­‐3%	
  in	
  phase	
  
I	
  

–  Ellerman	
  &	
  Feilhauer	
  (2008)	
  for	
  Germany:	
  -­‐6.3%	
  
industrial	
  emissions,	
  -­‐4.1%	
  power	
  sector	
  (average	
  
-­‐5%)	
  

– Anderson	
  &	
  DiMaria	
  (2011,	
  ERE):	
  -­‐2.8%	
  EU	
  wide,	
  using	
  
panel	
  data	
  econometrics	
  to	
  impute	
  baseline	
  
emissions.	
  

•  Problem:	
  Data	
  on	
  pre-­‐treatment	
  emissions?	
  Data	
  
on	
  non-­‐treated	
  firms?	
   39 



Exis#ng	
  Literature	
  –	
  performance	
  and	
  
compe##veness	
  

•  Ex-­‐ante:	
  e.g.	
  CGE	
  analyses	
  
•  Surveys	
  and	
  case	
  studies,	
  e.g.	
  McKinsey/Ecofys	
  (2005,	
  2006),	
  

Kenber	
  et	
  al.	
  (2009)	
  
•  Some	
  ex-­‐post	
  econometric	
  studies:	
  

–  Anger	
  &	
  Oberndorfer	
  (2008,	
  Energy	
  Policy):	
  No	
  correla#on	
  between	
  
revenue	
  or	
  employment	
  and	
  permit	
  alloca#on	
  at	
  German	
  firms	
  

–  Commins,	
  Lyons,	
  Schi}auer	
  &	
  Tol	
  (2011,	
  Energy	
  Journal):	
  drop	
  in	
  
labor	
  produc9vity	
  and	
  profits	
  in	
  EU	
  ETS	
  sectors	
  compared	
  to	
  other	
  
sectors	
  

–  Abrell,	
  Ndoye	
  &	
  Zachmann	
  (2011):	
  Small	
  decrease	
  in	
  employment	
  	
  
–  Bushnell,	
  Chong	
  &	
  Mansur	
  (2012,	
  AEJ-­‐EP):	
  Posi9ve	
  profit	
  impact	
  

based	
  on	
  event	
  study	
  of	
  Stock	
  prices	
  aver	
  collapse	
  in	
  carbon	
  price	
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Iden#fying	
  Assump#ons	
  

•  Any	
  bias	
  in	
  the	
  uncondi#onal	
  DiD	
  is	
  removed	
  by	
  
adjus#ng	
  for	
  differences	
  in	
  observable	
  covariates:	
  
The	
  distribu#on	
  of	
  Yit‘(0)	
  is	
  the	
  same	
  among	
  
par#cipa#ng	
  and	
  non-­‐par#cipa#ng	
  firms.	
  

•  Support	
  of	
  the	
  distribu#on	
  of	
  the	
  condi#oning	
  
covariates	
  in	
  the	
  treatment	
  and	
  control	
  groups	
  
overlap.	
  

•  Poten#al	
  outcomes	
  at	
  one	
  facility	
  are	
  
independent	
  of	
  the	
  treatment	
  status	
  of	
  another	
  
facility.	
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Next	
  step:	
  A	
  closer	
  look	
  at	
  interna#onal	
  
compe##veness	
  

•  Bring	
  product-­‐level	
  data	
  to	
  bear	
  on	
  this	
  ques#on:	
  
•  Export	
  quan##es	
  and	
  values	
  by	
  des#na#on	
  country	
  at	
  the	
  8-­‐

digit	
  code	
  (French	
  customs	
  data,	
  can	
  be	
  matched	
  to	
  firm	
  panel)	
  
•  Unit	
  values	
  for	
  all	
  9-­‐digit	
  codes	
  (German	
  panel)	
  

•  Two	
  approaches:	
  
–  Exploit	
  differences	
  in	
  expor#ng	
  paZerns:	
  	
  

•  EU	
  ETS	
  vs.	
  Non	
  ETS	
  firms	
  
•  Pre	
  and	
  post	
  treatment	
  
•  High-­‐carbon	
  vs.	
  low-­‐carbon	
  products	
  
•  ETS	
  vs.	
  non-­‐ETS	
  des#na#on	
  country	
  

–  Exploit	
  differences	
  in	
  prices:	
  can	
  firms	
  pass	
  the	
  cost	
  of	
  
carbon	
  trading	
  through	
  to	
  product	
  markets?	
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Descrip#ve	
  Sta#s#cs	
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Pre-­‐treatment	
  outcomes	
  in	
  the	
  
matched	
  sample	
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Impact	
  on	
  carbon	
  emissions	
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Impact	
  on	
  Performance	
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Pre-­‐treatment	
  Effects	
  2000-­‐04	
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Impact	
  on	
  fuel	
  use	
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Interview	
  summary	
  sta#s#cs	
  

50 



51 



52 



Differen#al	
  impact	
  of	
  pre-­‐treatment	
  
fluctua#ons	
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EU	
  Allowance	
  Price	
  Over	
  Time	
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CO2	
  impact	
  by	
  stratum	
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Impact	
  on	
  export	
  share	
  in	
  gross	
  output	
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  Exact	
  match	
  on	
  2-­‐digit	
  sectors	
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Matching	
  on	
  pre-­‐treatment	
  changes	
  
rather	
  than	
  levels	
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Changing	
  transforma#ons	
  of	
  the	
  
lagged	
  outcome	
  variable	
  for	
  matching	
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Stable	
  Unit	
  T’ment	
  Value	
  violated?	
  
Controls	
  only	
  from	
  non-­‐adjacent	
  

states	
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  Exact	
  match	
  on	
  2-­‐digit	
  sectors	
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Matching	
  on	
  pre-­‐treatment	
  changes	
  
rather	
  than	
  levels	
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Changing	
  transforma#ons	
  of	
  the	
  
lagged	
  outcome	
  variable	
  for	
  matching	
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Placebo	
  es#mate	
  for	
  controls	
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Es#mate	
  impact	
  of	
  the	
  great	
  recession	
  
by	
  group	
  (match	
  on	
  2006	
  covariates)	
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Announcement	
  Effect?	
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value, baseline estimates are biased towards 0 (i.e. true effect even 
larger). 
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An	
  ex	
  ante	
  assessment	
  of	
  the	
  impact	
  
of	
  carbon	
  trading	
  

The	
  current	
  proposal	
  
about	
  Carbon	
  Dioxide	
  
emissions	
  would	
  damage	
  
Germany’s	
  
compe00veness	
  in	
  an	
  
unacceptable	
  way	
  and	
  is	
  
not	
  prac.cable.	
  	
  
Gerhard	
  Schröder,	
  	
  
as	
  German	
  Chancellor,	
  June	
  2002	
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