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The	
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  Muddling	
  	
  
Through	
  

2	
  
Source:	
  Public	
  Administra0on	
  Review,	
  19(2),	
  pp.	
  
79-­‐88,	
  Spring	
  1959.	
  

More	
  than	
  half	
  a	
  
century	
  ago	
  poliGcal	
  
scienGst	
  Charles	
  
Lindblom	
  argued	
  that	
  
“muddling	
  through”	
  
with	
  incremental	
  steps	
  
is	
  frequently	
  superior	
  to	
  
aNempGng	
  to	
  design	
  
and	
  implement	
  
comprehensive	
  policy	
  
soluGons.	
  	
  



APer	
  years	
  of	
  talk…	
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…and	
  very	
  liNle	
  real	
  progress	
  it	
  looks	
  like	
  
we	
  are	
  finally	
  beginning	
  to	
  muddle	
  our	
  way	
  
toward	
  some	
  real	
  acGon.	
  While	
  the	
  the	
  
Waxman-­‐Markey	
  Bill	
  was	
  not	
  perfect,	
  
clearly	
  it	
  would	
  have	
  offered	
  a	
  beNer	
  way	
  
forward	
  than	
  using	
  SecGon	
  111	
  of	
  the	
  CAC.	
  	
  
However,	
  it's	
  beNer	
  to	
  
muddle	
  forward	
  with	
  
something	
  rather	
  than	
  	
  
conGnue	
  to	
  do	
  
nothing.	
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The	
  US	
  and	
  China…	
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…produce	
  close	
  to	
  half	
  the	
  worlds	
  CO2	
  
emissions.	
  	
  The	
  recent	
  bilateral	
  
agreement	
  with	
  China	
  is	
  a	
  very	
  
important	
  step	
  forward.	
  It	
  may	
  involve	
  
incremental	
  “muddling”	
  but	
  for	
  the	
  first	
  

	
  

Chinese	
  emissions	
  are	
  to	
  peak	
  by	
  2030	
  and	
  not	
  grow	
  therea:er	
  
(i.e.,	
  exponenGal	
  growth	
  in	
  CO2	
  emissions	
  will	
  end).	
  
	
  

EDF	
  reports	
  that	
  at	
  present	
  China	
  has	
  carbon	
  trading	
  programs	
  in	
  five	
  ciGes	
  
and	
  two	
  provinces	
  that	
  cover	
  >2000	
  sources	
  (16%	
  of	
  total	
  GHG	
  emissions).	
  

Photo	
  by	
  Feng	
  Li/GeNy	
  Images	
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Gme	
  it	
  gets	
  the	
  two	
  naGons	
  that	
  produce	
  the	
  most	
  CO2	
  
emissions	
  discussing	
  concrete	
  steps.	
  
	
  



Managing	
  	
  
carbon	
  	
  
from	
  the	
  	
  
boNom	
  up	
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Source:	
  Science,	
  2000	
  Sep	
  29.	
  



However…	
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…if	
  climate	
  policy	
  is	
  ulGmately	
  to	
  be	
  successful,	
  
“muddling”	
  will	
  need	
  to	
  be	
  combined	
  with	
  some	
  
longer-­‐term	
  “visioning.”	
  	
  	
  
Modest	
  first	
  steps	
  that	
  reduce	
  emissions	
  of	
  greenhouse	
  
gases	
  are	
  wonderful,	
  but	
  to	
  stabilize	
  the	
  climate	
  the	
  
world	
  must	
  reduce	
  emissions	
  of	
  greenhouse	
  gases	
  by	
  at	
  
least	
  an	
  order	
  of	
  magnitude.	
  	
  	
  
It	
  is	
  not	
  too	
  soon	
  to	
  start	
  thinking	
  about	
  how	
  to	
  avoid	
  
gehng	
  stuck	
  with	
  policies	
  that	
  do	
  not	
  scale	
  up	
  –	
  how	
  to	
  
avoid	
  regulatory	
  lock-­‐in	
  and	
  to	
  move	
  past	
  early	
  
incremental	
  steps	
  to	
  achieve	
  deep	
  reducGons.	
  	
  
	
  



As	
  Jeff	
  explained…	
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Under	
  111(b)	
  
New	
  sources:	
  
1,000/1,100	
  	
  
lb	
  CO2/MWh	
  
	
  
Under	
  111(d)	
  
Four	
  blocks:	
  
1) Increase coal 

boiler heat rate 
efficiency 

2) Re-dispatch to 
lower CO2 emitting 
sources 

3) Create low/zero 
carbon generating 
sources 

4) Improve electricity 
efficiency 

 
AND ~20 states and 
~1000 city mayors 
have their own plans, 
with CA clearly the 
most serious. 
	
  
	
  

The	
  objecGve:	
  
A	
  30%	
  reducGon	
  	
  
by	
  2030.	
  



Hopefully…	
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…this	
  effort	
  will	
  not	
  be	
  blocked	
  by	
  court	
  acGon	
  	
  
brought	
  by	
  “climate	
  doubters,”	
  including	
  governors	
  
running	
  for	
  president,	
  and	
  the	
  U.S.	
  will	
  achieve	
  the	
  
EPA's	
  goal	
  of	
  a	
  30%	
  reducGon	
  in	
  emissions	
  from	
  
2005	
  levels	
  by	
  2025.	
  	
  

But,	
  30%	
  is	
  only	
  a	
  fracGon	
  of	
  what	
  will	
  be	
  needed	
  
over	
  the	
  coming	
  decades.	
  	
  Moving	
  beyond	
  the	
  
resulGng	
  complex	
  patchwork	
  of	
  state-­‐by-­‐state	
  
regulatory	
  soluGons	
  will	
  likely	
  pose	
  big	
  challenges.	
  

	
  



Similar	
  regulatory	
  complexity..	
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…is	
  emerging	
  internaGonally.	
  For	
  example,	
  a	
  CommiNee	
  
of	
  the	
  InternaGonal	
  Civil	
  AviaGon	
  OrganizaGon	
  (ICAO)	
  has	
  
developed	
  a	
  "strawman"	
  proposal	
  to	
  reduce	
  aircraP	
  
emissions.	
  	
  	
  
As	
  with	
  the	
  U.S.	
  domesGc	
  situaGon,	
  a	
  simple	
  performance	
  
standard	
  or	
  a	
  strategy	
  such	
  as	
  some	
  form	
  of	
  direct	
  or	
  
indirect	
  emission	
  charge	
  is	
  not	
  being	
  proposed.	
  	
  
Instead,	
  an	
  approach	
  is	
  being	
  developed	
  that	
  imposes	
  
lower	
  demands	
  on	
  new,	
  small,	
  rapidly	
  growing	
  airlines.	
  	
  If	
  
adopted,	
  the	
  result	
  would	
  be	
  a	
  set	
  of	
  complex	
  formulas	
  
that	
  impose	
  different	
  requirements	
  on	
  different	
  carriers,	
  
making	
  it	
  increasingly	
  difficult	
  to	
  scale	
  up	
  as	
  the	
  industry	
  
works	
  to	
  meet	
  its	
  own	
  target	
  of	
  cuhng	
  emissions	
  to	
  50%	
  
below	
  2005	
  levels	
  by	
  2050	
  (3).	
  
	
  



Rela'onship	
  between	
  share	
  of	
  emissions	
  and	
  
share	
  of	
  offsets	
  is	
  different	
  for	
  different	
  types	
  

of	
  airlines	
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0.4% 0.6% 0.8% 1.0% 1.2% 1.4% 1.6% 1.8% 2.0% 2.2% 2.4% 

0.5% 

1.0% 

1.5% 

2.0% 

2.5% 
Based	
  on	
  analysis	
  by	
  	
  
Parth	
  Vaishnav	
  

Responsible	
  for	
  
purchasing	
  a	
  
larger/smaller	
  
share	
  of	
  sectorial	
  
offsets	
  than	
  its	
  
share	
  of	
  sectorial	
  
emissions	
  	
  

larger	
  

smaller	
  

Cheetah:	
  
90%	
  Dom	
  –	
  10%	
  Intl	
  
Growing	
  @	
  >	
  2x	
  
industry	
  average	
  rate	
  
Breakout:	
  
100%	
  Intl.	
  Growing	
  @	
  
>	
  2x	
  industry	
  average	
  
rate	
  
	
  
	
  
	
  



We	
  should	
  applaud…	
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…incremental	
  progress	
  on	
  emissions	
  reducGons	
  
in	
  the	
  face	
  of	
  implacable	
  poliGcal	
  opposiGon.	
  	
  
But	
  there	
  is	
  no	
  escaping	
  the	
  need	
  for	
  an	
  order	
  
of	
  magnitude	
  reducGon	
  in	
  global	
  emission	
  of	
  
greenhouse	
  gases.	
  	
  	
  
	
  
However,	
  changing	
  complex	
  regulatory	
  
systems	
  once	
  they	
  become	
  firmly	
  established	
  
can	
  be	
  extremely	
  difficult.	
  	
  
	
  



Hence	
  we	
  believe	
  that	
  for…	
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…each	
  piece	
  of	
  incremental	
  progress,	
  the	
  
policy	
  research	
  community	
  must	
  start	
  now	
  to	
  
ask	
  how	
  best	
  to	
  avoid	
  technical	
  or	
  policy	
  lock-­‐
in	
  or	
  dead	
  ends,	
  and	
  idenGfy	
  strategies	
  that	
  
will	
  readily	
  allow	
  a	
  scale	
  up	
  to	
  larger	
  future	
  
reducGons.	
  	
  
The	
  resulGng	
  challenges	
  in	
  regulatory	
  and	
  
policy	
  design	
  will	
  be	
  daunGng.	
  	
  However,	
  
without	
  those	
  designs,	
  progress	
  could	
  stall.	
  	
  	
  



Avoiding	
  Regulatory	
  Dead	
  Ends	
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In	
  the	
  back-­‐up	
  slides	
  I	
  have	
  sketched	
  a	
  few	
  
strategies	
  that	
  might	
  help	
  us	
  avoid	
  gehng	
  stuck	
  in	
  
regulatory	
  dead-­‐ends.	
  These	
  include:	
  

•  The	
  development	
  of	
  strategies	
  to	
  promote	
  low	
  
and	
  zero	
  CO2	
  energy	
  (e.g.	
  SMRs).	
  	
  

•  The	
  development	
  of	
  strategies	
  to	
  promote	
  
greater	
  end-­‐use	
  efficiency	
  (e.g.	
  DG	
  w/CHP).	
  

•  A	
  focus	
  on	
  GHGs	
  (e.g.	
  carbon	
  as	
  opposed	
  to	
  renewable	
  
porrolio	
  standards)	
  and	
  the	
  adopGon	
  of	
  strategies	
  
that	
  scale	
  (e.g.	
  emissions	
  fees	
  or	
  cap	
  and	
  trade	
  –	
  but	
  
ramping	
  performance	
  standards	
  for	
  things	
  like	
  vehicles).	
  

	
  



My	
  boNom	
  line:	
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Muddling	
  through	
  may	
  be	
  the	
  best	
  we	
  can	
  do	
  in	
  the	
  
short-­‐term	
  in	
  order	
  to	
  get	
  started	
  on	
  policy	
  to	
  reduce	
  
CO2	
  emissions.	
  However,	
  to	
  avoid	
  dead	
  ends,	
  the	
  
community	
  of	
  policy	
  analysts	
  should	
  begin	
  to	
  work	
  
NOW	
  on	
  idenGfying	
  and	
  avoiding	
  strategies	
  that	
  

Image	
  from:	
  	
  coolfunpics.com	
  	
  

might	
  lead	
  	
  to	
  dead	
  ends	
  and	
  find	
  
ways	
  to	
  promote	
  strategies	
  that	
  will	
  
scale	
  up	
  to	
  the	
  ≳90%	
  emission	
  
reducGon	
  we	
  need.	
  
	
   To	
  that	
  end,	
  under	
  our	
  new	
  NSF	
  support	
  

we	
  plan	
  a	
  pair	
  of	
  “visioning	
  exercise”	
  
designed	
  to	
  help	
  make	
  this	
  happen.	
  



We	
  hope	
  that…	
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…some	
  of	
  you	
  will	
  join	
  
with	
  us	
  in	
  this	
  effort	
  as	
  
we	
  work	
  to	
  chart	
  a	
  way	
  
to	
  avoid	
  regulatory	
  dead	
  ends	
  that	
  avoid	
  the	
  
reefs	
  ahead.	
  

Image	
  from	
  NOAA	
  and.superyachtnews	
  

The	
  success	
  of	
  today	
  
should	
  not	
  become	
  the	
  
burden	
  of	
  tomorrow.	
  
	
  



Plan	
  for	
  the	
  day	
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Back	
  up	
  slides	
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The	
  U.S.	
  Energy	
  System	
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  Source:	
  hNps://flowcharts.llnl.gov/content/assets/images/energy/us/Energy_US_2013.png	
  



Promote	
  low/zero	
  CO2	
  energy	
  	
  

19	
  Source:	
  hNps://flowcharts.llnl.gov/content/assets/images/energy/us/Energy_US_2013.png	
  



Four	
  examples	
  of	
  strategies	
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DoE	
  should	
  mount	
  a	
  program	
  to	
  coordinate	
  with	
  
States	
  and/or	
  uGliGes	
  and	
  IPPs	
  that	
  want	
  to	
  meet	
  
part	
  of	
  their	
  CAA	
  Sec111	
  obligaGons	
  with	
  CCS	
  by	
  
providing	
  subsidies	
  for	
  commercial	
  scale	
  CCS.	
  Such	
  a	
  
program	
  should	
  
	
  

1.	
  

pay	
  special	
  
aNenGon	
  to	
  
strategies	
  such	
  
as	
  Oxifuel	
  that	
  
can	
  reach	
  
100%	
  capture	
  

Source:	
  Kyle	
  Borgert,	
  Oxyfuel	
  Carbon	
  Capture	
  for	
  Pulverized	
  Coal,	
  EPP	
  PhD,	
  2015.	
  	
  



Comparison	
  of	
  CCS	
  technologies	
  

21	
  Source:	
  Kyle	
  Borgert,	
  Oxyfuel	
  Carbon	
  Capture	
  for	
  Pulverized	
  Coal,	
  EPP	
  PhD,	
  2015.	
  	
  



Four	
  examples	
  of	
  strategies	
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Congress	
  should	
  adopt	
  a	
  regulatory	
  
framework	
  that	
  is	
  similar	
  to	
  the	
  one	
  
developed	
  in	
  draP	
  legislaGon	
  by	
  the	
  	
  
CCSReg	
  Project	
  for	
  the	
  
underground	
  sequestraGon	
  	
  
of	
  carbon	
  dioxide.	
  	
  

2.	
  



At	
  the	
  moment…	
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…the	
  regulatory	
  situaGon	
  is	
  
different	
  in	
  different	
  states.	
  (EPA	
  
rules	
  don’t	
  address	
  issues	
  like	
  
ownership,	
  liability,	
  long-­‐term	
  
stewardship.)	
  
	
  
The	
  CCSReg	
  project	
  developed	
  
an	
  adapGve	
  performance-­‐based	
  
approach	
  that	
  would	
  yield	
  a	
  
more	
  uniform	
  naGonal	
  
regulatory	
  strategy	
  for	
  
sequestraGon	
  and	
  developed	
  a	
  
50-­‐pager	
  draP	
  bill	
  to	
  show	
  how	
  it	
  
could	
  be	
  implemented.	
  



Four	
  examples	
  of	
  strategies	
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States,	
  regions	
  and	
  the	
  federal	
  government	
  
should	
  develop	
  strategies	
  to	
  sustain	
  the	
  present	
  
fleet	
  of	
  nuclear	
  plants	
  in	
  the	
  face	
  of	
  low-­‐cost	
  
natural	
  gas	
  and	
  other	
  compeGGve	
  pressures.	
  

3.	
  

Images	
  from	
  hNp://insideclimatenews.org/slideshow/14-­‐us-­‐nuclear-­‐plants-­‐closing-­‐or-­‐risk—-­‐photographs-­‐and-­‐text	
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Recently	
  a	
  senior	
  execuGve	
  at	
  PJM	
  told	
  one	
  of	
  my	
  colleagues	
  that	
  he	
  thinks	
  five	
  
more	
  nuclear	
  plants	
  are	
  at	
  risk	
  as	
  a	
  result	
  of	
  low	
  natural	
  gas	
  prices.	
  	
  

Source:www.infomine.com/investment/metal-­‐prices/natural-­‐gas/all/	
  

Several	
  plants	
  have	
  recently	
  
closed.	
  	
  It	
  is	
  my	
  understanding	
  
that	
  the	
  closure	
  of	
  Kewaunee	
  was	
  
enGrely	
  economic	
  (i.e.,	
  gas	
  
prices).	
  Vermont	
  Yankee	
  and	
  San	
  
Onofre	
  both	
  needed	
  investment	
  
that	
  owners	
  considered	
  
unaNracGve…again	
  largely	
  I	
  think	
  
as	
  a	
  result	
  of	
  low	
  gas	
  prices.	
  

	
  

Low	
  natural	
  gas	
  prices	
  

While	
  this	
  is	
  the	
  result	
  of	
  the	
  short-­‐term	
  economic	
  focus	
  imposed	
  by	
  
restructuring,	
  it	
  is	
  nuts	
  given	
  that	
  soon	
  the	
  naGon	
  is	
  going	
  to	
  have	
  to	
  get	
  
serious	
  about	
  decarbonizing	
  our	
  energy	
  system.	
  



Four	
  examples	
  of	
  strategies	
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DoE	
  and	
  NRC	
  should	
  reinvigorate	
  the	
  U.S.	
  effort	
  
to	
  support	
  the	
  development	
  of	
  advanced	
  and	
  
small	
  modular	
  power	
  reactors.	
  

4.	
  

Sourse:	
  Abdulla,	
  Azevedo	
  and	
  Morgan,	
  PNAS,	
  
110(24),	
  9686-­‐9691,	
  2013.	
  	
  



A	
  Workshop	
  we	
  ran	
  	
  
in	
  Switzerland	
  on	
  
Small	
  Modular	
  Reactors	
  



Promote	
  greater	
  end-­‐use	
  efficiency	
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  Source:	
  hNps://flowcharts.llnl.gov/content/assets/images/energy/us/Energy_US_2013.png	
  



Three	
  examples	
  of	
  strategies	
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To	
  improve	
  overall	
  energy	
  conversion	
  efficiency	
  
states	
  should	
  promote	
  DG	
  with	
  CHP.	
  

1.	
  

BUT,	
  in	
  parallel,	
  DoE	
  should	
  work	
  to	
  develop:	
  	
  	
  
-­‐	
  gas	
  from	
  biological	
  sources	
  (Germany	
  got	
  
10%	
  of	
  its	
  electric	
  power	
  in	
  2014	
  from	
  
bio	
  sources)	
  	
  

-­‐	
  distribuGon	
  systems	
  for	
  H2	
  
so	
  that	
  wide	
  adopGon	
  of	
  DG	
  with	
  CHP	
  doesn't	
  
lock	
  us	
  in	
  to	
  conGnued	
  use	
  of	
  CH4	
  
	
  

AND	
  we	
  need	
  to	
  find	
  ways	
  around	
  state	
  laws	
  
that	
  grant	
  distribuGon	
  uGliGes	
  exclusive	
  
service	
  territories	
  so	
  as	
  to	
  promote	
  the	
  growth	
  
of	
  small	
  micro-­‐grids.	
  
	
  



As	
  Inês	
  and	
  Alex	
  made	
  clear	
  this	
  morning,	
  	
  
Empirical	
  Assessment	
  is	
  EssenGal	
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2.	
  

Source:	
  Schwartz	
  et	
  al.,	
  “The	
  Hawthorne	
  effect	
  and	
  energy	
  
awareness,”	
  PNAS,	
  110(38),	
  15242-­‐15246,	
  2013.	
  

Azevedo	
  and	
  
Meyer,	
  2015.	
  



Three	
  examples	
  of	
  strategies	
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Strategies	
  designed	
  to	
  promote	
  consumer	
  adopGon	
  of	
  
technologies	
  and	
  behaviors	
  that	
  promote	
  improved	
  
end-­‐use	
  efficiency	
  should	
  be	
  carefully	
  designed	
  using	
  
empirically-­‐based	
  modern	
  behavioral	
  social	
  science.	
  

3.	
  

Source:	
  Davis,	
  et	
  al.,	
  "Sehng	
  a	
  standard	
  for	
  electricity	
  pilot	
  studies,"	
  Energy	
  
Policy,	
  62,	
  401-­‐409,	
  2013	
  



Focus	
  on	
  GHGs	
  	
  
and	
  adopt	
  strategies	
  that	
  scale	
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  Source:	
  hNps://flowcharts.llnl.gov/content/assets/images/energy/us/Energy_US_2013.png	
  



Two	
  examples	
  of	
  strategies	
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State	
  legislatures	
  should	
  subsGtute	
  carbon	
  
porrolio	
  standards	
  for	
  renewable	
  porrolio	
  
standards.	
  Analysis	
  groups	
  should	
  lay	
  the	
  
groundwork	
  for	
  support	
  easy	
  adopGon.	
  	
  

1.	
  



︎	
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renewable	
  
porrolio	
  
standards	
  

Carbon/GHG	
  
porrolio	
  
standards	
  	
  

If	
  what	
  we	
  care	
  about	
  is	
  reducing	
  emissions	
  
of	
  greenhouse	
  gases,	
  then	
  we	
  should	
  focus	
  
on	
  that	
  directly.	
  

Wind,	
  solar	
  and	
  hydro	
  have	
  
strengths,	
  but	
  they	
  also	
  
have	
  large	
  environmental	
  
impacts	
  (land	
  use,	
  stream	
  
flow,	
  etc.).	
  



Examples	
  of	
  impacts	
  from	
  wind	
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On	
  Appalachian	
  ridges	
  wind	
  arrays	
  
result	
  in	
  habitat	
  fragmentaGon.	
  Bird	
  
and	
  bat	
  kills	
  are	
  also	
  a	
  serious	
  issue.	
  

Photos	
  by	
  Jay	
  Apt	
  	
  

Source:	
  hNps://thenaturaleye.wordpress.com	
  



More	
  generally:	
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Renewables	
  are	
  not	
  green.	
  To	
  
reach	
  the	
  scale	
  at	
  which	
  they	
  
would	
  contribute	
  importantly	
  
to	
  meeGng	
  global	
  energy	
  
demand,	
  renewable	
  sources	
  of	
  
energy,	
  such	
  as	
  wind,	
  water	
  
and	
  biomass,	
  cause	
  serious	
  
environmental	
  harm.	
  
Measuring	
  renewables	
  in	
  waNs	
  
per	
  square	
  meter	
  that	
  each	
  
source	
  could	
  produce	
  smashes	
  
these	
  environmental	
  idols.	
  	
  

Ausubel	
  argues:	
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Analysis	
  groups	
  (e.g.,	
  RFF,	
  EPP	
  at	
  CMU,	
  ERG	
  
at	
  Berkeley,	
  MS&E	
  at	
  Stanford,	
  etc.)	
  should	
  
help	
  states	
  develop	
  ways	
  to	
  avoid	
  or	
  
minimize	
  the	
  use	
  of	
  point-­‐source	
  control	
  
strategies	
  that	
  are	
  not	
  easily	
  superseded	
  in	
  
the	
  future	
  by	
  simple	
  pricing	
  of	
  emissions	
  or	
  
by	
  cap	
  and	
  trade.	
  	
  

2.	
  



On	
  the	
  other	
  hand…	
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While	
  emissions	
  taxes	
  or	
  cap	
  
and	
  trade	
  are	
  sensible	
  for	
  point	
  
sources	
  like	
  large	
  power	
  
plants…	
  

…performance	
  standards	
  (e.g.,	
  
CAFE)	
  make	
  more	
  sense	
  for	
  
sources	
  like	
  motor	
  vehicles	
  since	
  
$1/ton	
  CO2	
  ≈	
  a	
  penny	
  a	
  gallon	
  at	
  
the	
  pump.	
  

Source:	
  USA	
  Today.com	
  

Photo	
  by	
  Jay	
  Apt	
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End 
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