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The	
  Threat	
  of	
  Climate	
  Change	
  and	
  
Greenhouse	
  Gas	
  Emissions	
  

•  Debate	
  among	
  Climate	
  Scien<sts	
  
– Need	
  to	
  purchase	
  insurance	
  against	
  threat	
  
– Relevant	
  economic	
  ques5on	
  is	
  how	
  much	
  does	
  
insurance	
  cost	
  
•  How	
  serious	
  are	
  trade-­‐offs?	
  

•  Basic	
  Conclusion:	
  
– Building	
  a	
  Green	
  Economy	
  can	
  be	
  posi5ve	
  engine	
  
of	
  job	
  opportuni5es	
  and	
  even	
  GDP	
  growth	
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Mee<ng	
  Obama	
  2030	
  Emissions	
  
Target	
  

•  4,200	
  mmt	
  of	
  Greenhouse	
  Gas	
  Emissions	
  by	
  
2030	
  
– As	
  of	
  2009,	
  total	
  U.S.	
  emissions	
  6,600	
  mmt	
  

•  Obama	
  target	
  would	
  cut	
  emissions	
  by	
  36%	
  by	
  2030	
  
•  80%	
  of	
  emissions	
  from	
  energy	
  sources	
  

–  Burning	
  coal,	
  petroleum,	
  natural	
  gas	
  
•  Need	
  to	
  lower	
  energy-­‐based	
  emissions	
  to	
  ~3,200	
  mmt	
  

•  Fundamental	
  Projects	
  for	
  achieving	
  target	
  
1.  Energy	
  Efficiency	
  
2.  Clean	
  Renewables	
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How	
  to	
  Meet	
  2030	
  Targets:	
  	
  	
  
1.	
  	
  Energy	
  Efficiency	
  	
  

•  U.S.	
  currently	
  consumes	
  95	
  quads	
  of	
  energy	
  
•  Per	
  capita	
  consump5on	
  roughly	
  double	
  Germany,	
  France,	
  
Japan,	
  UK	
  

•  EIA	
  reference	
  case	
  projec5on	
  for	
  2030	
  is	
  111	
  
quads	
  

•  6,200	
  mmt	
  of	
  CO2—94%	
  above	
  Obama	
  target	
  on	
  energy	
  
•  Even	
  with	
  rising	
  efficiency—0.7%	
  average	
  annual	
  growth	
  

•  $1.8	
  trillion	
  in	
  investments	
  over	
  20	
  to	
  reduce	
  
total	
  consump5on	
  to	
  ~	
  65	
  quads	
  
–  $90	
  billion/year	
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Main	
  Sources	
  of	
  Energy	
  Efficiency	
  
•  Building	
  Sector	
  

–  Insula5on,	
  hea5ng/cooling,	
  ligh5ng	
  
•  Industry	
  Sector	
  

–  Combined	
  Heat	
  and	
  Power	
  Systems	
  (CHP)	
  
•  Transporta<on	
  Sector	
  

–  Doubling	
  auto	
  fuel	
  efficiency	
  
–  Public	
  transporta5on?	
  

•  Rough	
  costs	
  per	
  quad	
  of	
  efficiency	
  saving	
  
–  $37	
  billion/quad	
  of	
  saving	
  rela5ve	
  to	
  EIA	
  reference	
  case	
  
– McKinsey	
  es5mate:	
  	
  $38	
  billion/quad	
  
–  Short-­‐term	
  capital	
  investments	
  with	
  high	
  rates	
  of	
  return	
  

•  3-­‐5	
  years	
  for	
  full	
  payback	
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Breakdown	
  of	
  Energy	
  Efficiency	
  
Requirements	
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Policy	
  Requirement	
  for	
  Efficiency	
  
Investments	
  

•  Organize	
  financing	
  more	
  important	
  than	
  
subsidies	
  
– Cost	
  savings	
  are	
  immediate	
  
– Spreading	
  costs/sharing	
  risks	
  

•  On-­‐bill	
  financing	
  
•  PACE	
  financing	
  

–  A?ached	
  to	
  real	
  estate	
  taxes	
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2.	
  	
  Renewables	
  

•  Need	
  to	
  achieve	
  ~15	
  quads	
  of	
  clean	
  
renewables	
  by	
  2030	
  
– 2009—7.5	
  quads	
  
– EIA	
  reference	
  case	
  for	
  2030—15	
  quads	
  

•  But	
  80%	
  biofuels/biomass	
  and	
  hydro	
  
•  2030	
  needs:	
  

–  Hydro	
  fixed	
  at	
  3	
  quads	
  
–  12	
  quads	
  from	
  wind,	
  solar,	
  geothermal,	
  clean	
  biofuels	
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Total	
  Levelized	
  Costs	
  for	
  Renewable	
  Electricity	
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Renewable	
  Electricity	
  Costs	
  vs.	
  Coal	
  
and	
  Nuclear	
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Expanding	
  Renewable	
  Capacity	
  

•  Capital	
  costs	
  at	
  roughly	
  $30	
  billion/quad	
  for	
  
wind,	
  geothermal,	
  clean	
  biomass	
  
– Solar	
  more	
  expensive;	
  requires	
  more	
  R&D	
  
subsidies	
  to	
  become	
  cost	
  compe55ve	
  

•  Can	
  expand	
  clean	
  renewables	
  to	
  ~15	
  quads	
  
with	
  $400	
  billion	
  capital	
  investments	
  
– $20	
  billion	
  per	
  year	
  
– Government	
  procurement	
  and	
  feed-­‐in	
  tariffs	
  
more	
  important	
  than	
  direct	
  subsidies	
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Requirements	
  for	
  Conven<onal	
  
Energy	
  Sources	
  

•  50	
  quads	
  total	
  from	
  conven5onal	
  sources	
  
–  65	
  quad	
  economy	
  with	
  15	
  quads	
  of	
  clean	
  renewables	
  

•  About	
  20	
  quads	
  of	
  petroleum	
  needed	
  for	
  2030	
  
auto	
  fleet	
  
– Assuming	
  50	
  miles/gallon	
  standard	
  
– Assume	
  biofuels	
  and	
  electric	
  cars	
  supply	
  about	
  2	
  
quads	
  

•  Combina5ons	
  for	
  remaining	
  30	
  quads	
  
– Depends	
  on	
  policy	
  priori5es	
  

12	
  



Greenhouse	
  Gas	
  Emissions	
  for	
  
Conven<onal	
  Fuel	
  Sources	
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HiZng	
  Emissions	
  Target	
  with	
  Nuclear	
  
Power	
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Alterna<ve	
  Mixes	
  without	
  Nuclear	
  
Power	
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Green	
  Investment	
  Agency	
  and	
  
Employment	
  Crea<on	
  

•  Green	
  Investments	
  net	
  Source	
  of	
  job	
  crea<on	
  
rela<ve	
  to	
  maintaining	
  fossil	
  fuel	
  economy	
  
– Labor	
  Intensity	
  
– Domes5c	
  content	
  
– Pay	
  scales	
  

•  Input/output	
  model	
  Incorpora<ng:	
  
– Direct	
  jobs	
  
–  Indirect	
  jobs	
  
–  Induced	
  jobs	
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Figure 1.  Job Creation through $1 Million in Spending:
Clean Energy Investments vs. Fossil Fuels
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Sources:  See Pollin, Heintz, Garrett-Peltier (2009).
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Conclusion	
  for	
  Reaching	
  2030	
  
Greenhouse	
  Gas	
  Emissions	
  Goal	
  

•  Energy	
  Efficiency:	
  	
  Overall	
  U.S.	
  energy	
  
consump5on	
  needs	
  to	
  fall	
  from	
  95	
  quads	
  to	
  65	
  
quads	
  

•  Renewables:	
  	
  Clean	
  renewable	
  energy	
  needs	
  to	
  
supply	
  15	
  quads	
  

•  Oil:	
  	
  20	
  quads	
  for	
  automobiles	
  
•  Remaining	
  30	
  quads:	
  	
  Can	
  come	
  from	
  variety	
  of	
  
conven5onal	
  sources,	
  depending	
  on	
  priori5es	
  

•  Job	
  Crea<on:	
  	
  Inves5ng	
  in	
  green	
  energy	
  
transforma5on	
  will	
  be	
  major	
  source	
  of	
  net	
  job	
  
crea5on	
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