
Energy	
  Market	
  Liberalization	
  and	
  
Renewable	
  Energy	
  Policies	
  in	
  
OECD	
  Countries	
  
Francesco	
  Nicolli,	
  University	
  of	
  Ferrara	
  and	
  CERIS/CNR	
  
Francesco	
  Vona,	
  OFCE	
  Sciences-­‐Po	
  



Aim	
  of	
  the	
  Work	
  
•  Study	
  empirically	
  the	
  evoluBon	
  of	
  Renewable	
  
energy	
  policy,	
  their	
  trend	
  and	
  their	
  
determinants.	
  
•  	
  Build	
  an	
  aggregate	
  indicator	
  of	
  renewable	
  
energy	
  policy	
  



Scope	
  of	
  the	
  Work	
  
• A	
  few	
  papers	
  have	
  empirically	
  invesBgated	
  the	
  
determinants	
  of	
  REPs,	
  by	
  focusing	
  on	
  the	
  adopBon	
  
of	
  a	
  specific	
  REP	
  (Lyon	
  and	
  Yin	
  2010	
  for	
  RE	
  
cerBficates,	
  Jenner	
  et	
  al.	
  2012	
  for	
  feed-­‐in	
  tariffs	
  and	
  
RE	
  cerBficates)	
  
•  Less	
  aSenBon	
  paid	
  to	
  the	
  overall	
  policy	
  
commitment.	
  	
  
• Recent	
  research	
  has	
  shown	
  that	
  an	
  appropriate	
  
policy	
  mix	
  combines	
  policies	
  to	
  reduce	
  polluBon	
  
with	
  policies	
  for	
  learning	
  and	
  innovaBon	
  



Determinants	
  –	
  lobbies	
  
•  The	
  mainstream	
  literature	
  builds	
  on	
  the	
  Grossman	
  
and	
  Helpman	
  model	
  (1994),	
  where	
  mulBple	
  lobbies	
  
aSempt	
  to	
  capture	
  sector-­‐specific	
  policies	
  by	
  offering	
  
perspecBve	
  bribes	
  to	
  poliBcians	
  (Fredriksson	
  1997).	
  	
  
•  The	
  incumbents	
  in	
  the	
  energy	
  sector	
  prefer	
  less	
  
stringent	
  policies	
  and	
  do	
  the	
  best	
  they	
  can	
  to	
  reduce	
  
policy	
  stringency,	
  while	
  environmentalists	
  support	
  
the	
  approval	
  of	
  ambiBous	
  policies.	
  The	
  basic	
  model’s	
  
predic1on	
  is	
  that	
  the	
  extent	
  to	
  which	
  the	
  chosen	
  
level	
  of	
  environmental	
  tax	
  differs	
  from	
  the	
  op1mal	
  
Pigouvian	
  tax	
  depends	
  on	
  the	
  lobbies	
  ‘capacity	
  to	
  
influence	
  the	
  policy.	
  	
  



Determinants	
  –	
  lobbies	
  
•  The	
  relaBve	
  value	
  assigned	
  by	
  poliBcians	
  to	
  the	
  
brown	
  lobby	
  bribe	
  has	
  been	
  typically	
  interpreted	
  as	
  
dependent	
  on	
  the	
  level	
  of	
  corrup1on,	
  and	
  the	
  
negaBve	
  impact	
  of	
  corrupBon	
  on	
  environmental	
  
policy	
  has	
  been	
  confirmed	
  by	
  substanBal	
  empirical	
  
research	
  (Fredriksson	
  and	
  Svensson	
  (2003)	
  and	
  
Fredriksson	
  (1997)	
  ).	
  	
  
•  case	
  study	
  evidence	
  shows	
  that	
  the	
  exisBng	
  
incumbents	
  tend	
  to	
  oppose	
  approval	
  of	
  ambiBous	
  
renewable	
  energy	
  policies	
  (e.g.	
  Neuhoff	
  2005,	
  
Jacobsson	
  and	
  Bergek	
  2004,	
  Nilsson	
  et	
  al.	
  2004)	
  	
  



•  Since	
  REP	
  mainly	
  entails	
  subsidies	
  and	
  incenBves,	
  
the	
  opposiBon	
  of	
  exisBng	
  lobbies	
  is,	
  in	
  this	
  case,	
  
related	
  to	
  technological	
  compara1ve	
  advantages	
  
rather	
  than	
  to	
  the	
  costs	
  of	
  complying	
  with	
  
regula1ons.	
  	
  
•  In	
  fact,	
  whereas	
  the	
  producBon	
  of	
  energy	
  from	
  
renewable	
  sources	
  is	
  decentralized	
  in	
  small-­‐
medium	
  sized	
  units,	
  the	
  competences	
  of	
  the	
  
exisBng	
  incumbents	
  are	
  Bed	
  to	
  large	
  scale	
  plants	
  
using	
  coal,	
  nuclear	
  or	
  gas	
  as	
  primary	
  energy	
  inputs.	
  	
  

Determinants	
  –	
  lobbies	
  



Determinants	
  –	
  lobbies	
  
•  Following	
  on	
  this	
  argument,	
  the	
  recent	
  
liberaliza1on	
  of	
  energy	
  markets	
  should	
  have	
  
reduced	
  the	
  incumbents’	
  opposi1on,	
  favoring	
  
the	
  adop1on	
  of	
  ambi1ous	
  renewable	
  energy	
  
policies.	
  	
  
• We	
  use	
  product	
  market	
  regulaBon,	
  as	
  proxy	
  for	
  
incumbents’	
  lobbying	
  power	
  in	
  the	
  energy	
  sector	
  	
  
• We	
  control	
  also	
  for	
  the	
  level	
  of	
  corrupBon,	
  
which	
  is	
  considered	
  here	
  as	
  a	
  proxy	
  of	
  
insBtuBonal	
  quality	
  



Main	
  Mechanisms	
  
•  Lowering	
  entry	
  barriers	
  should	
  reduce	
  the	
  
capacity	
  of	
  uBliBes	
  to	
  influence	
  energy	
  policies	
  
and	
  should	
  favour	
  the	
  emergence	
  of	
  new	
  green	
  
actors.	
  	
  
•  state-­‐owned	
  monopoly	
  that	
  characterises	
  the	
  
energy	
  sector	
  before	
  liberalisaBon	
  should	
  be	
  
willing	
  to	
  internalise	
  the	
  polluBon	
  externaliBes	
  
stemming	
  from	
  tradiBonal	
  energy	
  sources.	
  As	
  a	
  
result,	
  it	
  should	
  be	
  easier	
  to	
  support	
  REPs	
  in	
  a	
  
market	
  with	
  widespread	
  public	
  ownership	
  than	
  
in	
  a	
  market	
  dominated	
  by	
  private	
  uBliBes.	
  	
  



Determinants	
  –	
  Income	
  &	
  Inequality	
  
•  Renewable	
  energy	
  policies	
  are	
  also	
  affected	
  by	
  social	
  
welfare	
  consideraBons	
  and	
  depend	
  on	
  the	
  aggregaBon	
  of	
  
ciBzens’	
  preferences.	
  Since	
  environmental	
  quality	
  is	
  a	
  
normal	
  good,	
  the	
  wealthier	
  households	
  demand	
  more	
  
stringent	
  environmental	
  policies	
  to	
  sa1sfy	
  it	
  –	
  a	
  
predic1on	
  that	
  is	
  consistent	
  with	
  the	
  empirical	
  evidence	
  
at	
  both	
  the	
  micro	
  and	
  the	
  macro	
  level	
  (Arrow	
  et	
  al.	
  1995,	
  
Diekmann	
  and	
  Franzen	
  1999,	
  Dasgupta	
  et	
  al.	
  2001,	
  Esty	
  
and	
  Porter	
  2005,	
  Oecd	
  2008)	
  

•  CiBzens’	
  preferences	
  for	
  a	
  clean	
  environment	
  are	
  
influenced	
  also	
  by	
  income	
  distribuBon,	
  consistently	
  with	
  
models	
  where	
  the	
  median	
  voter	
  decides	
  on	
  environmental	
  
policy	
  (Magnani	
  2000,	
  Kempf	
  and	
  Rossignol	
  2007).	
  	
  



Empirical	
  Protocol	
  
REPit = β PMRelecit-1 + γ Xit-1 + µt + µi + εit  
 
PMR is the index of Market Regulation 
Xs	
  are	
  our	
  Bme-­‐varying	
  covariates	
  lagged	
  one	
  year	
  
to	
  capture	
  delayed	
  effects:	
  
ü Index	
  of	
  brown	
  lobbies	
  (CorrupBon)	
  
ü GDP	
  per	
  capita	
  	
  &	
  Income	
  inequality	
  
ü share	
  of	
  energy	
  produced	
  from	
  nuclear	
  power	
  	
  
ü energy	
  dependency	
  	
  
	
  μi	
  and	
  µi are country	
  and	
  year	
  fixed	
  effect	
  
	
  



Augmented	
  speci?ication	
  
ü two	
  proxies	
  for	
  the	
  green	
  lobby,	
  	
  
1.  the	
  share	
  of	
  green	
  depuBes	
  in	
  the	
  parliament	
  	
  
2.  dummy	
  equal	
  to	
  one	
  since	
  the	
  year	
  in	
  which	
  

a	
  solar	
  associaBon	
  began	
  (Jenner	
  et	
  al.,	
  2012)	
  	
  
ü a	
  measure	
  of	
  energy	
  intensity	
  	
  
ü Polity	
  2	
  index	
  capturing	
  the	
  level	
  of	
  democracy	
  
(Environmental	
  policies	
  tend	
  to	
  be	
  more	
  
stringent	
  in	
  democraBc	
  socieBes)	
  	
  	
  



Identi?ication	
  Issues	
  
• OmiJed	
  Variable	
  bias:	
  Unobserved	
  heterogeneity	
  
(i.e.	
  ideology)	
  can	
  influence	
  both	
  REPs	
  and	
  PMR	
  
• Measurement	
  Error:	
  Our	
  index	
  of	
  regulaBon	
  is	
  an	
  
imperfect	
  proxy	
  for	
  the	
  effecBve	
  incumbents’	
  
market	
  power,	
  on	
  which	
  the	
  capacity	
  to	
  capture	
  
policies	
  depends	
  	
  
• Reverse	
  Causality:	
  ReducBons	
  in	
  entry	
  barriers	
  
may	
  be	
  induced	
  by	
  certain	
  REPs,	
  such	
  as	
  FITs,	
  that	
  
mandate	
  the	
  provision	
  of	
  priority	
  access	
  to	
  the	
  grid	
  
to	
  energy	
  produced	
  from	
  renewable	
  sources	
  	
  



IV	
  Strategy	
  
we	
  use	
  regulaBon	
  in	
  other	
  sectors	
  to	
  instrument	
  
regulaBon	
  in	
  electricity.	
  	
  The	
  idea	
  is	
  that	
  
widespread	
  liberalisaBons	
  are	
  implemented	
  to	
  
pursue	
  general	
  goals	
  and	
  reflect	
  policy	
  learning	
  
and	
  the	
  diffusion	
  of	
  a	
  liberal	
  poliBcal	
  ideology.	
  The	
  
sequence	
  of	
  reforms	
  across	
  sectors	
  validates	
  our	
  
instrument	
  choice,	
  as	
  early	
  liberalisaBons	
  in	
  
telecommunicaBons	
  and	
  air	
  transport	
  have	
  paved	
  
the	
  way	
  for	
  energy	
  liberalisaBons	
  (Høj	
  et	
  al.,	
  2006)	
  	
  
	
  



IV	
  Strategy	
  
We	
  argue	
  that	
  liberalisaBons	
  are	
  more	
  likely	
  to	
  be	
  
successful	
  and	
  hence	
  effecBve	
  in	
  reducing	
  the	
  
market	
  power	
  of	
  exisBng	
  incumbents	
  if	
  an	
  
ambiBous	
  liberalisaBon	
  plan	
  is	
  pursued.	
  	
  
	
  
The	
  underlined	
  poliBco-­‐economic	
  logic	
  is	
  that	
  
liberalisaBons	
  are	
  first	
  carried	
  out	
  in	
  sectors	
  
where	
  the	
  benefits	
  clearly	
  exceed	
  the	
  costs	
  and	
  
then	
  in	
  sectors	
  where	
  the	
  outcomes	
  are	
  more	
  
doublul	
  in	
  terms	
  of	
  welfare	
  (Høj	
  et	
  al.	
  2006)	
  	
  



IV	
  Strategy	
  
A	
  trickle-­‐down	
  effect	
  of	
  liberalisaBon	
  between	
  
sectors	
  is	
  likely	
  to	
  occur	
  for	
  three	
  reasons:	
  	
  
ü The	
  influence	
  of	
  internaBonal	
  organisaBons	
  (Høj	
  
et	
  al.,	
  2006),	
  

ü Strong	
  complementariBes	
  (see,	
  e.g.,	
  Li	
  et	
  al.	
  2002	
  
on	
  the	
  case	
  of	
  finance	
  and	
  telecommunicaBons),	
  	
  

ü Policy	
  learning	
  (see,	
  e.g.,	
  Levi-­‐Faur	
  2003)	
  	
  
	
  
Høj	
  et	
  al.	
  (2006)	
  provides	
  evidence	
  on	
  the	
  existence	
  
of	
  these	
  spillovers	
  between	
  product	
  market	
  reforms	
  



IV	
  Strategy	
  -­‐	
  Instruments	
  
ü PMR	
  in	
  telecommunica1on,	
  an	
  industry	
  that	
  
was	
  liberalised	
  slightly	
  earlier,	
  

ü PMR	
  in	
  railways,	
  an	
  industry	
  that	
  has	
  been	
  
liberalised	
  in	
  only	
  certain	
  countries.	
  	
  

	
  
The	
  former	
  instrument	
  captures	
  regulatory	
  
spillovers,	
  and	
  the	
  laSer	
  captures	
  the	
  broad	
  
country’s	
  commitment	
  to	
  liberalisaBon.	
  	
  



REP	
  –	
  Time	
  of	
  adoption	
  



Instrument	
   Brief	
  explana1on	
   Construc1on	
  

Investment	
  
incenBves	
  

Capital	
  Grants	
  and	
  all	
  other	
  measures	
  aimed	
  at	
  reducing	
  
the	
  capital	
  cost	
  of	
  adopBng	
  renewable	
  energy	
  
technologies.	
  	
  

Dummy	
  
Variable	
  

Tax	
  Measure	
   Economic	
  instruments	
  used	
  either	
  to	
  encourage	
  
producBon	
  or	
  discourage	
  consumpBon.	
  They	
  may	
  have	
  
the	
  form	
  of	
  investment	
  tax	
  credit	
  or	
  property	
  tax	
  
exempBons,	
  in	
  order	
  to	
  reduce	
  tax	
  payments	
  for	
  project	
  
owner.	
  	
  

Dummy	
  
Variable	
  

IncenBve	
  
tariff	
  

Price	
  systems	
  that	
  guarantee	
  above	
  market	
  tariff	
  rates.	
  
In	
  such	
  cases,	
  the	
  Environmental	
  authority	
  generally	
  
sets	
  a	
  premium	
  price	
  to	
  be	
  paid	
  for	
  power	
  generated	
  
from	
  renewables.	
  	
  

Dummy	
  
Variable	
  

Feed-­‐in	
  
Tariff	
  

Guaranteed	
   price	
   that	
  may	
   vary	
   by	
   technology.	
   (Wind,	
  
Solar,	
  Ocean,	
  Geothermal,	
  Biomass,	
  Waste,	
  Hydro).	
  	
  

Level	
  of	
  price	
  
guaranteed	
  

Voluntary	
  
program	
  

These	
   programs	
   generally	
   operate	
   through	
   agreement	
  
between	
   government,	
   public	
   uBliBes	
   and	
   energy	
  
suppliers,	
   that	
   agree	
   to	
   buy	
   energy	
   generated	
   from	
  
renewable	
  sources.	
  	
  

Dummy	
  
Variable	
  



ObligaBons	
   ObligaBon	
  and	
   targets	
   take	
   generally	
   the	
   form	
  
of	
   quota	
   systems	
   that	
   place	
   an	
   obligaBon	
   on	
  
producers	
   to	
   provide	
   a	
   share	
   of	
   their	
   energy	
  
supply	
  from	
  renewable	
  energy.	
  These	
  quota	
  are	
  
not	
   necessarily	
   covered	
   by	
   a	
   tradable	
  
cerBficate.	
  

Dummy	
  Variable	
  

Tradable	
  
Cer1ficate	
  

Renewable	
   energy	
   CerBficates	
   (REC)	
   are	
   used	
  
to	
   track	
   or	
   document	
   compliance	
   with	
   quota	
  
system	
  and	
   can	
   generally	
   be	
   traded	
   in	
   specific	
  
markets.	
  	
  

Share	
  of	
  
electricity	
  that	
  

must	
  be	
  generated	
  
by	
  renewables	
  or	
  

covered	
  with	
  a	
  REC.	
  

Public	
  
Research	
  and	
  
Development	
  	
  

Public	
  financed	
  R&D	
  program	
  disaggregated	
  by	
  
type	
  of	
  renewable	
  energy	
  

R&D	
  (USD,	
  2006	
  
prices	
  and	
  PPP).	
  	
  	
  

EU	
  direcBve	
  
2001/77/EC	
  

Established	
   the	
   first	
   shared	
   framework	
   for	
   the	
  
promoBon	
   of	
   electricity	
   from	
   renewable	
  
sources	
  at	
  European	
  level.	
  

Dummy	
  Variable	
  



The	
  policy	
  indicator	
  
REP_fact	
  :	
  Built	
  using	
  principal	
  component	
  analysis,	
  
it	
  contain	
  informaBon	
  on	
  both	
  adopBon	
  dummies	
  
and	
  level	
  of	
  feed-­‐in	
  tariffs,	
  RECs	
  and	
  public	
  R&D.	
  
the	
  analysis	
  generally	
  produces	
  three	
  relevant	
  
principal	
  components	
  that	
  have	
  been	
  used	
  to	
  build	
  
a	
  single	
  indicator	
  as	
  their	
  simple	
  average.	
  	
  



REP_fact - Loadings	
  
  Variables included Eigenvalue Share of  variance 

Explained 
First Average Feed-in tariff  (Value) 3.633 0.403 

  Tax Measure (Dummy)     

  Investment incentive (Dummy)     

  Voluntary program (Dummy)     

  Incentive tariff  (Dummy)     

Second Obligation (Dummy) 1.159 0.128 

  EU Directive 2001 (Dummy)     

  REC target (Value)     

Third Public R&D (Value) 1.0209 0.113 
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Other	
  Indicators	
  -­‐	
  Polychoric	
  
REP_poly:	
  Follow	
  the	
  method	
  developed	
  by	
  
Kolenikov	
  and	
  Angeles	
  (2009)	
  to	
  generalise	
  PCA	
  
when	
  both	
  discrete	
  and	
  conBnuous	
  variables	
  are	
  
present.	
  	
  
Derives	
  the	
  correlaBon	
  matrix	
  used	
  to	
  build	
  the	
  
PCA	
  by	
  esBmaBng	
  the	
  latent	
  conBnuous	
  variable	
  
that	
  corresponds	
  to	
  each	
  discrete	
  or	
  categorical	
  
variable.	
  	
  
We	
  only	
  used	
  the	
  first	
  derived	
  PC	
  (58%	
  of	
  var),	
  
which	
  by	
  the	
  way	
  have	
  no	
  clear	
  interpretaBon.	
  



Other	
  Indicators	
  –	
  REP_div	
  
REP_div:	
  rewards	
  policy	
  diversity	
  and	
  is	
  the	
  sum	
  
of	
  policy	
  dummies;	
  it	
  takes	
  the	
  value	
  1	
  if	
  any	
  
policy	
  is	
  adopted,	
  including	
  the	
  one	
  for	
  which	
  we	
  
have	
  conBnuous	
  informaBon.	
  	
  
	
  
The	
  simple	
  jusBficaBon	
  of	
  REP_div	
  is	
  that	
  because	
  
each	
  policy	
  generally	
  targets	
  a	
  different	
  actor,	
  
policy	
  diversificaBon	
  reflects	
  a	
  country’s	
  
commitment	
  to	
  RE	
  (see	
  Nesta	
  et	
  al.,	
  2014)	
  	
  



REP_div	
  –	
  example	
  
Country	
   Year	
   Pol	
  1	
   Pol	
  2	
   Pol	
  3	
   Pol	
  4	
   Index	
  

AU	
   1980	
   0	
   0	
   0	
   0	
   0	
  

AU	
   1981	
   1	
   1	
   0	
   0	
   2	
  

AU	
   1982	
   1	
   1	
   1	
   0	
   3	
  

AU	
   1983	
   1	
   1	
   1	
   0	
   3	
  

BE	
   1980	
   1	
   0	
   0	
   0	
   1	
  

BE	
   1981	
   1	
   0	
   0	
   0	
   1	
  

BE	
   1982	
   1	
   0	
   0	
   0	
   1	
  

BE	
   1983	
   1	
   1	
   1	
   0	
   3	
  



Product	
  Market	
  Regulation	
  
The	
  product	
  Market	
  RegulaBon	
  (PMR)	
  index	
  is	
  built	
  using	
  
common	
  factor	
  analysis	
  by	
  combining	
  objecBve	
  sector-­‐specific	
  
policies	
  and	
  regulaBon	
  from	
  different	
  data	
  sources.	
  The	
  PMR	
  
index	
  for	
  electricity	
  and	
  gas	
  aggregates	
  three	
  sub-­‐indexes	
  
ranging	
  from	
  0	
  to	
  6	
  (maximum	
  anB-­‐compeBBve	
  regulaBon):	
  	
  
1.   ownership:	
  private	
  (=0),	
  mostly	
  private,	
  mixed,	
  mostly	
  

public	
  and	
  public	
  (=6).	
  
2.   entry	
  barriers:	
  that	
  use	
  informaBon	
  on	
  third	
  party	
  access	
  

to	
  the	
  grid,	
  regulated(=0),	
  no	
  access(=6)	
  and	
  minimum	
  
consumer	
  size	
  to	
  choose	
  supplier	
  freely	
  (from	
  ‘no	
  
threshold=0’	
  to	
  ‘no	
  choice=6’).	
  	
  

3.   ver1cal	
  integra1on	
  ranging	
  from	
  unbundling	
  (=0)	
  to	
  full	
  
integraBon	
  (=6).	
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Acronim	
   Descrip1on	
  
GDP_pc	
   GDP	
  per	
  capita,	
  thousands	
  US	
  1990	
  Dollars,	
  ppp.	
  	
  

INEQ	
   Gini	
  Coefficient	
  
CORR	
   CorrupBon	
  index	
  that	
  ranges	
  from	
  0	
  (highly	
  corrupt)	
  

to	
  10	
  (highly	
  clean).	
  	
  
Green	
   share	
  of	
  green	
  depuBes	
  in	
  the	
  parliament	
  
EN_DEP	
   Energy	
  imports,	
  net	
  (%	
  of	
  energy	
  use)	
  
NUKE	
   Electricity	
  producBon	
  from	
  nuclear	
  sources	
  (%	
  of	
  

total)	
  
ELEC_CONS	
   Average	
  value	
  of	
  industrial	
  and	
  residenBal	
  

consumpBon	
  per	
  capita	
  

GREEN	
   Share	
  of	
  green	
  depuBes	
  in	
  parliament	
  
POLITY	
  2	
   PoliBcal	
  regime	
  characterisBcs	
  (from	
  -­‐10	
  (hereditary	
  

monarchy)	
  to	
  +10	
  (consolidated	
  democracy)	
  

SOLAR_ASS	
   Existence	
  of	
  a	
  state	
  chapter	
  of	
  the	
  internaBonal	
  Solar	
  
Energy	
  associaBon	
  (ISES)	
  



Model	
   FE	
   IV	
   IV	
   IV	
  

PMRelec -1	
   -0.0939*	
   -0.2427***	
   -0.2353***	
   -0.2646***	
  

GDP_pc -1	
   0.1186***	
   0.1150***	
   0.1308***	
   0.1084***	
  

INEQ -1	
   -0.0337	
   -0.0480***	
   -0.0512***	
   -0.0565***	
  

CORR -1	
   0.0910**	
   0.0675***	
   0.0906***	
   0.0779*	
  

EN_DEP -1	
   0.0031***	
   0.0024***	
  

NUKE -1	
   -0.0009	
   -0.001	
  

ELEC_CONS -1	
   -0.1128***	
  

GREEN -1	
   0.0515***	
  

POLITY 2 -1	
   0.0562	
  

SOLAR_ASS	
   0.0206	
  

N	
   760	
   760	
   760	
   611	
  



Main	
  Results	
  –	
  Model	
  1,	
  FE	
  
•  large	
  u1li1es	
  contrast	
  the	
  approval	
  of	
  ambi1ous	
  
REPs	
  to	
  retain	
  their	
  raison	
  d’etre,	
  which	
  is	
  inBmately	
  
related	
  to	
  centralised	
  energy	
  producBon	
  .	
  	
  
• Regarding	
  the	
  other	
  variables	
  of	
  interest,	
  INEQ,	
  
GDP_pc	
  and	
  CORR	
  have	
  all	
  the	
  expected	
  effects	
  on	
  
REP	
  Recall	
  that	
  a	
  higher	
  CorrupBon	
  PercepBon	
  Index	
  
implies	
  a	
  less	
  corrupted	
  country.	
  



Main	
  Results	
  –	
  Model	
  2,	
  IV	
  
• When	
  comparing	
  the	
  results	
  of	
  Model	
  1	
  and	
  2,	
  
the	
  effect	
  of	
  liberalising	
  the	
  electricity	
  market	
  
appears	
  considerably	
  larger	
  in	
  the	
  IV	
  
specifica1on.	
  	
  
•  The	
  chosen	
  instruments	
  have	
  the	
  expected	
  signs,	
  
high	
  explanatory	
  power	
  (the	
  F-­‐test	
  for	
  the	
  first	
  
stage	
  is	
  56.7,	
  which	
  is	
  well	
  above	
  the	
  usual	
  cut-­‐
off	
  level	
  of	
  10),	
  and	
  appear	
  exogenous,	
  as	
  is	
  
evident	
  from	
  the	
  p-­‐value	
  of	
  the	
  Hansen	
  tests.	
  
This	
  hold	
  for	
  all	
  IV	
  esBmaBons.	
  	
  



Main	
  Results	
  –	
  Model	
  3	
  &	
  4,	
  IV	
  
•  energy	
  dependency	
  has	
  the	
  expected	
  significant	
  
effect	
  on	
  REPs.	
  	
  
•  the	
  influence	
  of	
  nuclear	
  share	
  is	
  far	
  from	
  being	
  
staBsBcally	
  significant	
  but	
  retains	
  the	
  expected	
  
sign	
  	
  
• All	
  variables	
  in	
  the	
  augmented	
  specificaBons	
  
have	
  the	
  expected	
  signs	
  and	
  are	
  significant	
  at	
  
the	
  99%	
  level	
  with	
  the	
  excepBon	
  of	
  Polity	
  2	
  and	
  
the	
  dummy	
  for	
  the	
  existence	
  of	
  a	
  solar	
  
associaBon	
  	
  



Quanti?ication	
  -­‐	
  PMR	
  
•  The	
  inter-­‐quarBle	
  increase	
  in	
  REP_fact	
  explained	
  
by	
  an	
  inter-­‐quarBle	
  decrease	
  in	
  PMR	
  is	
  greater	
  
than	
  3/4.	
  	
  
•  To	
  provide	
  a	
  concrete	
  example	
  of	
  this	
  effect,	
  
France	
  and	
  Italy	
  would	
  have	
  ranked	
  just	
  below	
  
Denmark	
  in	
  REP_fact	
  with	
  an	
  electricity	
  market,	
  on	
  
average,	
  regulated	
  to	
  the	
  same	
  extent	
  as	
  the	
  
German	
  one.	
  	
  
•  The	
  explained	
  inter-­‐quarBle	
  deviaBon	
  is	
  1.6	
  for	
  
GDP_pc,	
  0.38	
  for	
  INEQ,	
  0.32	
  for	
  CORR	
  and	
  0.18	
  for	
  
EN_DEP.	
  	
  



Dependent	
   REP_fact	
   REP_poly	
   REP_div	
   REP_price	
  REP_quan	
  REP_inno	
  

PMRelec -1	
   -0.2353***	
   -0.2433***	
   -0.0746	
   -0.7907***	
   -0.6626***	
   0.1990***	
  

GDP_pc -1	
   0.1308***	
   0.0559***	
   0.0387***	
   0.0206**	
   0.0048	
   -0.0035	
  

INEQ -1	
   -0.0512***	
   -0.0455***	
   -0.0088	
   -0.0870***	
   -0.0959***	
   0.0265**	
  

CORR -1	
   0.0906***	
   0.0371*	
   0.024	
   -0.0836*	
   0.0676**	
   0.0665**	
  

EN_DEP -1	
   0.0031***	
   0.0018***	
   0.0006	
   0.0024***	
   0.0007	
   0.0008***	
  

NUKE -1	
   -0.0009	
   -0.0011	
   -0.0016	
   0.0018	
   -0.0033	
   0.0009	
  

N	
   760	
   760	
   760	
   760	
   760	
   760	
  



Robustness	
  -­‐	
  different	
  Policy	
  
indicators	
  (Column	
  1-­‐3)	
  
•  The	
  results	
  are	
  qualitaBvely	
  unchanged	
  for	
  all	
  of	
  
the	
  variables.	
  
•  The	
  size	
  of	
  the	
  esBmated	
  effects	
  is	
  unchanged	
  
for	
  PMR	
  and	
  slightly	
  reduced	
  for	
  INEQ.	
  
•  	
  In	
  turn,	
  the	
  effects	
  of	
  GDP_pc	
  and	
  CORR	
  
decrease	
  by	
  more	
  than	
  half	
  compared	
  to	
  the	
  
baseline	
  specificaBon.	
  	
  
•  The	
  largest	
  differences	
  are	
  observed	
  for	
  REP_div.	
  
All	
  of	
  the	
  effects	
  are	
  substanBally	
  reduced	
  to	
  the	
  
point	
  of	
  becoming	
  insignificant.	
  



Robustness	
  -­‐	
  different	
  Policy	
  
indicators	
  (Column	
  4-­‐6)	
  
•  that	
  the	
  effect	
  of	
  PMR	
  is	
  stronger	
  on	
  price-­‐based	
  
policies	
  than	
  on	
  other	
  REPs.	
  Because	
  price-­‐based	
  
policies	
  have	
  a	
  strong	
  effect	
  on	
  renewable	
  
energy	
  innovaBons	
  (Johnstone	
  et	
  al.	
  2010,	
  Fisher	
  
and	
  Newell	
  2008),	
  this	
  result	
  lends	
  support	
  to	
  
the	
  idea	
  that	
  the	
  incumbents’	
  opposiBon	
  to	
  REPs	
  
is	
  linked	
  to	
  technological	
  compeBBon.	
  
•  	
  negaBve	
  effect	
  of	
  liberalisaBon	
  on	
  public	
  R&D	
  
expenditures	
  (e.g.,	
  Jamasb	
  and	
  PolliS,	
  2008)	
  	
  



Dependent	
   REP_fact	
   REP_poly	
   REP_div	
   REP_price	
  REP_quan	
  REP_inno	
  

PMRelec 
entry -1	
  

-0.3245***	
   -0.2480**	
   -0.4012***	
   -0.8993***	
   -0.3460**	
   -0.6253***	
  

PRMelec 
public own -1	
  

0.4958***	
   0.6956***	
   0.6116***	
   0.4051*	
   0.7297***	
   0.4220**	
  

PMRelec 
vertical int -1	
  

-0.1624	
   -0.3172**	
   -0.0274	
   0.4867**	
   -0.5359***	
   0.3901**	
  

GDP_pc -1	
   0.1196***	
   0.0706***	
   0.0410***	
   0.0249**	
   0.0197	
   -0.012	
  

INEQ -1	
   -0.0411***	
   -0.0281*	
   -0.0024	
   -0.0262	
   -0.0674***	
   0.0083	
  

CORR -1	
   0.1309***	
   0.0913***	
   0.0634**	
   0.0342	
   0.1205***	
   0.0735*	
  

EN_DEP -1	
   0.0058***	
   0.0052***	
   0.0044***	
   0.0064***	
   0.0045***	
   0.0053***	
  

NUKE -1	
   0.0036	
   0.0048	
   0.0045	
   0.0078	
   0.0034	
   0.0068	
  

N	
   760	
   760	
   760	
   760	
   760	
   760	
  



Various	
  Features	
  of	
  the	
  
Liberalisation	
  Process	
  	
  
•  The	
  posiBve	
  and	
  significant	
  effect	
  of	
  lowering	
  
entry	
  barriers	
  is	
  offset	
  by	
  a	
  negaBve	
  and	
  
significant	
  effect	
  of	
  privaBsaBon	
  
•  the	
  effect	
  of	
  unbundling	
  tends	
  to	
  be	
  negaBve	
  and	
  
significant	
  
• PMR_ent	
  has	
  a	
  considerably	
  stronger	
  effect	
  on	
  
REP_price	
  and	
  REP_inno	
  	
  
•  if	
  Canada	
  had	
  the	
  same	
  level	
  of	
  entry	
  regulaBon	
  
as	
  Sweden,	
  it	
  would	
  have	
  climbed	
  12	
  posiBons	
  in	
  
the	
  REP_fact’s	
  ranking,	
  reaching	
  a	
  level	
  similar	
  to	
  
that	
  of	
  Germany	
  	
  	
  



Conclusions	
  
• Our	
  main	
  result	
  is	
  that	
  energy	
  market	
  liberalisaBon	
  
has	
  a	
  posiBve	
  and	
  perhaps	
  unintended	
  impact	
  on	
  
REPs	
  	
  
• our	
  IV	
  strategy	
  highlights	
  a	
  substanBal	
  downward	
  
bias	
  in	
  the	
  OLS	
  esBmate	
  of	
  this	
  effect	
  	
  
•  the	
  effect	
  of	
  PMR	
  is	
  the	
  second	
  largest	
  auer	
  that	
  of	
  
GDP_pc	
  
•  	
  a	
  reducBon	
  in	
  the	
  monopolisBc	
  power	
  of	
  state-­‐
owned	
  uBliBes	
  has	
  a	
  posiBve	
  effect	
  on	
  REPs	
  when	
  
various	
  types	
  of	
  actors	
  are	
  ensured	
  access	
  to	
  the	
  
grid	
  instead	
  of	
  it	
  being	
  provided	
  to	
  only	
  a	
  few	
  large	
  
private	
  firms	
  	
  


