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Today’s	  Talk	  

	  The	  Energy	  efficiency	  gap:	  An	  overview	  

	  Example	  #1:	  Moral	  hazard	  

	  Example	  #2:	  Price-‐quality	  discriminaHon	  
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THE	  ENERGY	  EFFICIENCY	  GAP:	  
AN	  OVERVIEW	  



Stylized	  Fact	  #1:	  Engineering	  Claims	  
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McKinsey	  &	  Co.	  (2009)	  



Stylized	  Fact	  #2:	  Implementa:on	  (e.g.	  France)	  
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38%	  energy	  demand	  reducHon	  in	  exisHng	  buildings	  over	  
the	  2008-‐2020	  period	  

	  
500,000	  home	  retrofits	  per	  year	  	  by	  2020	  

Carbon	  tax?	  

2005	   2006	   2009	   2012	   2015	  



Puzzle	  #1:	  Abnormally	  high	  discount	  rates	  
Train,	  1985	  
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Puzzle	  #2:	  Upward-‐biased	  predic:ons	  
Metcalf	  &	  HasseU,	  1999	  

Engineering	  
promises:	  
50%?	  
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Zero	  (or	  even	  negaHve)	  costs?	  Really?	  
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(arrogant?)	  
economist	  

(naïve?)	  
engineer	  
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Economic	  efficiency	  

Technologist’s	  op>mum	  

Economist’s	  narrow	  op>mum	  

Theore>cal	  social	  op>mum	  

	  Energy	  efficiency	  
market	  failures	  

Market	  barriers	  

Energy	  market	  failures	  

The	  Energy	  Efficiency	  Gap	  

Jaffe,	  Newell,	  Stavins	  (2004)	  
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-‐38%	  

?	  

?	  

Under-‐investment	  in	  energy	  efficiency	  compared	  to	  some	  op>mal	  situa:on	  



Market	  failures	  
	  

e.g.	  Externali:es,	  
Informa:on	  asymmetries,	  

Market	  power	  

Behavioral	  effects	  
	  

e.g.	  self-‐control,	  reference-‐
dependent	  decisions	  

Modeling	  flaws	  
	  

e.g.	  Consumer	  heterogeneity	  (+/-‐),	  
Ancillary	  abributes	  (+/-‐),	  

Rebound	  effect	  

Sources	  of	  the	  Gap	  
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( ) ( ) ( ) ( ) ( ), ,NPV s q V s p E q F r T C qθ ε= − Δ − +⎡ ⎤⎣ ⎦

Biases	  not	  systema:cally	  upward!	  

Gerarden	  et	  al.	  (2014)	  



Policy	  Implica:on	  #1:	  Jus:fica:on	  
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Modeling	  flaws	  do	  not	  warrant	  policy	  
intervenHon.	  Just	  get	  the	  model	  right.	  

Behavioral	  effects	  (i.e.	  imperfect	  raHonality)	  
may	  call	  for	  debated	  “nudges”	  or	  “libertarian	  
paternalisHc”	  intervenHons.	  

Market	  failures	  (i.e.	  imperfect	  compeHHon	  
or	  informaHon)	  disable	  the	  invisible	  hand.	  
Textbook	  raHonale	  for	  government	  
intervenHon.	  (The	  regulator	  as	  a	  referee.)	  



Policy	  Implica:on	  #2:	  Evalua:on	  

•  Metrics	  
– Efficiency:	  social	  (ex	  post)	  welfare	  
– Effec:veness:	  not	  necessarily	  energy	  savings;	  
specific	  to	  each	  objec:ve	  (e.g.	  #	  new	  adopters	  per	  
subsidized	  adopter,	  #	  cer:fied	  jobs)	  

•  Interac:ons	  
– Tinbergen	  rule:	  N	  objec:ves	  àN	  instruments	  
–  Influence	  on	  policy	  design	  
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(My	  view	  on)	  State	  of	  Research	  

Today’s	  
examples	  

CumulaHve	  
Research	  Achieved	  

Energy	  Efficiency	  
Market	  Failures	  

Behavioral	  
effects	  

Modeling	  Flaws	  	  
&	  

Energy	  Market	  Failures	  
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(Demand	  behavior)	  

(Supply	  behavior)	  



(DOUBLE)	  MORAL	  HAZARD:	  
SOURCES,	  MAGNITUDE,	  SOLUTIONS	  

Giraudet,	  L.-‐G.,	  S.	  Houde,	  “Double	  moral	  hazard	  and	  the	  energy	  efficiency	  
gap”,	  E2e	  Working	  Paper,	  2014	  



Moral	  Hazard	  in	  Building	  Retrofits	  
2013	  Winner	  
“Best	  ConstrucEon	  Defect”	  Photo	  Contest	  
Awarded	  by	  AQC,	  the	  French	  ConstrucHon	  Quality	  Agency	  
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Magnitude	  

•  Home	  energy	  retrofit	  as	  a	  credence	  good	  
–  Uncertainty:	  architectural	  design,	  weather	  condi:ons	  
–  Hidden	  ac:ons:	  installa:on,	  consumer	  behavior	  

•  Sugges:ve	  evidence	  
–  10%	  actual	  savings	  versus	  50%	  predicted	  savings	  for	  apc	  
insula:on	  (Metcalf	  and	  Hasseb,	  1999)	  

–  Only	  15%	  air	  condi:oning	  installa:ons	  meet	  quality	  
specifica:ons	  in	  California	  (Messenger,	  2008)	  

•  Empirical	  challenges	  with	  es:ma:on	  
–  Defects	  take	  :me	  to	  be	  detected	  
–  Difficult	  access	  to	  home	  retrofit	  contracts	  
–  Highly	  non-‐standardized	  opera:ons	  
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Simula:ons	  

Internalize	  
$33/tCO2	  
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p=$11/MCF	  

pCO2=$1.7/MCF	  

Audit cost:	  $347 	  



Sensi:vity	  Analysis	  of	  Deadweight	  Loss	  
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Low	  impact	  on	  DWL	   High	  impact	  on	  DWL	  



Voluntary	  cer>fica>ons	  

Remedies	  Found	  in	  the	  Marketplace	  (e.g.	  US)	  

Incen>ves	  
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Problem:	  
control	  costs	  

Problem:	  Incomplete	  contract	  due	  to	  
rebound	  effect	  (second	  moral	  hazard)	  



PRICE-‐QUALITY	  DISCRIMINATION:	  
SOURCE,	  MAGNITUDE,	  SOLUTIONS	  

Nauleau,	  M.-‐L.,	  L.-‐G.	  Giraudet,	  P.	  Quirion,	  “Energy	  efficiency	  policy	  with	  
price-‐quality	  discrimina:on”,	  Working	  paper,	  2015	  



Energy	  
efficiency	  

Price-‐quality	  discrimina:on	  by	  a	  Monopolist	  
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The	  monopolist	  cuts	  the	  quality	  of	  the	  low-‐
end	  good	  to	  extract	  more	  surplus	  from	  

high-‐end	  consumers	  

In	  addi:on,	  with	  energy-‐use	  externali:es,	  
the	  quality	  of	  both	  goods	  is	  sub-‐op:mal	  
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Sugges:ve	  Evidence	  (e.g.	  France)	  
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Policy	  Remedies	  

•  An:-‐trust	  regula:on	  to	  counteract	  market	  power,	  e.g.	  
France	  (Autorité	  de	  la	  concurrence,	  2006)	  

•  Improvement	  of	  the	  quality	  of	  the	  low-‐end	  good	  
– Minimum	  quality	  standard	  
–  Subsidy	  

•  Op:mal	  policy	  with	  two	  market	  failures	  
–  Differen:ated	  subsidies	  with	  decreasing	  rate	  
–  At	  odds	  with	  actual	  prac:ce,	  e.g.	  French	  tax	  credit	  (25%	  
for	  low-‐temperature	  boiler,	  40%	  for	  condensing	  boiler)	  
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CONCLUSION	  



The	  Energy	  Efficiency	  Gap	  

•  Sources	  
– Modeling	  flaws	  
– Market	  failures	  in	  energy	  and	  energy	  efficiency	  markets	  
–  Behavioral	  effects	  

•  Magnitude:	  ???	  

•  Solu:ons	  
–  Addressing	  behavioral	  effects	  raise	  theore:cal	  and	  moral	  
issues	  

– Market	  failures	  are	  already	  addressed…in	  a	  very	  messy	  
way!!!	  e.g.	  energy	  efficiency	  subsidies	  
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Beyond	  CO2	  externaliHes,	  there	  are	  many	  good	  
reasons	  to	  implement	  energy	  efficiency	  policies.	  
	  
But…	  

Straighten	  up	  the	  objec>ves	  
	  

and	  
	  

Get	  the	  metrics	  right	  


