
The	  Con(ngent	  Valua(on	  Method:	  
a	  tool	  to	  assess	  	  

«	  non-‐market	  goods’	  »	  values	  

	  
M2R	  	  Applied	  Economics	  	  –	  December	  2015	  



Objec(ves	  of	  the	  class:	  

•  To	  understand	  the	  issues	  linked	  to	  the	  valua(on	  
of	  «	  non-‐market	  goods	  »	  

•  To	   present	   some	   methodologies	   allowing	   to	  
undertake	  opera(onal	  research	  (Master	  thesis)	  

•  To	   discuss	   two	   ar(cles	   using	   the	   con(ngent	  
valua(on	  method	  
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Outline	  of	  the	  talk:	  

1)	  TheoreDcal	  foundaDons	  
	  

2)The	  ConDngent	  ValuaDon	  Method	  (CVM)	  

	  

3)	  Transport	  Costs	  and	  Hedonic	  Prices	  Methods	  

	  

4)	  Discussion	  on	  two	  papers	  valuing:	  
–  The	  damages	  of	  the	  Erika’s	  sinking	  

–  The	  crowding	  costs	  in	  Paris	  subways	  



Theore(cal	  founda(ons:	  

•  Since	  A.C.	  Pigou	  (1920),	   it	   is	  well	  recognized	  that	  
the	   free	   market	   alloca(on	   can	   produce	   sub-‐
opDmal	  equilibriums:	  	  	  

	  
Public	  goods	  	  

Goods	  generaDng	  externaliDes	  

•  These	   cases	   jus(fy	   «	   pareto	   improving	   »	   ac(ons	  
and	   public	   intervenDons	   («	   to	   internalize	   the	  
externaliCes	  »,	  to	  produce	  the	  sufficient	  quan(ty	  
of	  public	  goods)	  :	  maximizing	  the	  social	  welfare	  



However:	  

•  One	  needs	  first	  to:	  
– Assess	  the	  benefits	  of	  the	  public	  interven(on	  
–  Insure	   that	   these	  benefits	   do	  overpass	   the	   costs	  
of	  the	  interven(on	  

•  Impera(ve	  needs	  of	  measurement	  tools	  

•  Legal	   obligaDons	   (Clean	   Air	   Act,	   Oil	   Pollu(on	  
Act,	  LOTI)	  and	  old	  prac(ces	  (US	  Army)	  	  



Two	  main	  op(ons:	  

•  Behavioral	  methods	  (revealed	  preferences):	  
–  Transport	  Costs	  	  
– Hedonic	  Prices	  

•  Direct	  methods	  (stated	  preferences):	  
–  The	  CVM	  

•  Nb:	  Which	  method	  is	  the	  most	  relevant?	  	  
	  Can	  we	  trust	  stated	  preferences?	  



Analy(cal	  support:	  

•  (Micro)	  consumers’	   theory,	   	  we	  focus	  on	  the	  «	  non-‐
market	  good	  »	  q	  (=environment,	  transport	  quality...)	  

	  
•  We	  can	  use	  either	  the	  undirect	  uDlity	  funcDon:	  

V(p,	  q,	  y)	  =	  max(x)	  {u(x,	  q)/	  p*x	  ≤	  y}	  
x(p,	  q,	  y)	  =	  -‐	  Vp(p,	  q,	  y)/	  Vy(p,	  q,	  y)	  	  	  (Roy’	  lemma)	  

•  Or	  the	  minimal	  expenditures	  funcDon: 
m(p,q,	  u)	  =	  min(x)	  {p*x/	  u(x,	  q)	  ≤	  u}	  

xu(p,	  q,	  u)	  =	  mp(p,	  q,	  u)	  	  

	  



«	  Non-‐market	  goods	  »	  valua(on:	  
•  Either	  you	  calculate	  the	  change	   in	  the	  undirect	  uDlity	  
funcDon	  (when	  q*>q):	  

	  V(p,	  q*,	  y	  –	  WTP)	  =	  V(p,	  q,	  y)	  
Or	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  V(p,	  q,	  y	  +	  WTA)	  =	  V	  (p,	  q*,	  y)	  
	  
•  You	  can	  also	  calculate	  the	  change	  in	  the	  expenditures	  
funcDon	  (when	  u*>u):	  

WTP	  =	  m(p,	  q,	  u)	  –	  m(p,	  q*,	  u)	  
Or	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  WTA	  =	  m(p,	  q,	  u*)	  –	  m(p,	  q*,	  u*)	  	  

•  In	   both	   cases,	   the	   income	   should	   vary	   to	   make	   the	  
individuals	  undifferent	  between	  the	  states	  of	  nature	  

	  



Which	  income	  varia(on?	  	  

•  It	   depends	  on	   the	   comparison	  of	   the	  u(lity	   level	  ex	  
ante/	  ex	  post	  :	  

	  

	  
Equivalent	  variaDon	   Compensatory	  variaDon	  

U(lity	  increase	   WTA	   WTP	  

U(lity	  decrease	   WTP	   WTA	  

	  WTP	  and	  WTA	  generally	  differ	  with	  the	  same	  method	  	  	  
(but	  also	  between	  the	  methods	  !)	  

Most	  of	  the	  (me,	  we	  rely	  on	  the	  WTP	  



The	  Con(ngent	  Valua(on	  Method	  



The	  CVM:	  	  

•  The	  most	  recent	  pracDce	  (70’)	  and	  the	  most	  
used	  by	  applied	  economists	  

•  Numerous	   applica(ons	   in	   Environmental	  
Economics	   (Exxon	   Valdez	   in	   1989,	   air/water	  
quality),	   in	   Transporta(on	   Economics	   ((me	  
values),	  but	  also	  in	  Marke(ng	  

•  Conversely	   to	   behavioral	   methods,	   the	   CVM	  
allows	   to	   study	   the	   «	   non-‐use	   »	   values	  
(altruist,	   inheritage,	   op(on):	   the	   ice	   floe,	  
amazonian	  forest,	  animal	  species…	  



General	  framework:	  

•  You	  ask	  directly	  the	  individuals	  how	  much	  they	  
value	  the	  «	  non-‐market	  good	  »?	  

•  You	  present	  some	  hypotheDcal	  scenarios	  with	  
an	   improved	   furniture	   of	   the	   «	   non-‐market	  
good	  »	  (if	  q*>q)	  that	  individuals	  could	  benefit	  
in	  exchange	  of	  paying	  a	  bid	  (T)	  

•  If	  people	  accept	  the	  bid,	  you	  deduce:	  
V(p,	  q*,	  y	  –	  T)	  >	  V(p,	  q,	  y)	  

	  



Two	  main	  dimensions:	  

•  Dra_	  and	  collecDon	  of	  the	  survey:	  
– Which	  popula(on	  is	  relevant?	  
– How	  to	  collect	  the	  answers?	  	  
	  (F2F,	  internet,	  phone…)	  

– How	  to	  describe	  the	  hypothe(cal	  scenarios?	  	  
	  (words,	  visual	  supports)	  

	  
•  Modelling	   of	   individual	   choices	   and	   empirical	  
analysis	  of	  the	  answers	  :	  
– U(lity/WTP	  specifica(ons	  
–  Econometrics	  (discrete	  choice)	  
–  Extension	  of	  results	  to	  the	  whole	  popula(on	  
–  Policy	  implica(ons	  



Drai	  and	  collec(on:	  
•  The	  most	  important	  thing	  is	  to	  describe	  	  accurately	  the	  
hypotheDcal	  scenarios:	  
– What	  is	  the	  «	  non-‐market	  good	  »	  studied?	  
–  How	  will	  it	  be	  furnished?	  
– What	  are	  the	  payment	  condi(ons?	  
	  

•  The	   modelizator	   should	   obtain	   some	   individual	  
characteris(cs	   (or	   at	   the	   households	   level)	   to	   control	  
for	  specific	  tastes	  

	  
•  Because	   we	   study	   inten(ons,	   we	   have	   to	   check	   if	  
individuals’ statements	   do	   inform	   us	   on	   their	   true	  
preferences	  (not	  always	  the	  case)	  	  

•  We	   have	   also	   to	   limit	   the	   biases	   (and	   to	   iden(fy	   the	  
«	  true	  zeros	  »)	  



Main	  biases:	  

•  HypotheDcal:	   individuals	   do	   not	   understand	  
the	  hypothe(cal	  scenarios	  

	  

•  Inclusion:	   individuals	   do	   not	   fully	   understand	  
what	  is	  the	  «	  non-‐market	  good	  »	  	  studied	  

•  Strategic:	   individuals	   manipulate	   their	  
answers	   in	  order	  to	  avoid	  suppor(ng	  the	  cost	  
of	  their	  choices	  («	  free-‐riding	  »)	  



The	  valua(on	  ques(on:	  
•  Open	  quesDon:	   	  how	  much	  are	  you	  willing	  to	  pay	  
in	  order	  to….	  ?	  

•  Bounded	   quesDon	   (or	   double	   bounded):	   ini(al	  
(random	  if	  possible)	  bid	  (+	  second	  bid	  depending	  
on	  the	  first	  answer,	  i.e.	  higher	  if	  agreement)	  	  

•  Bids	   system:	   same	   principle	   un(ll	   the	   first	  
nega(ve	  answer	  

•  Payment	  cards:	   you	  show	  several	  values	  and	   the	  
individuals	  chose	  the	  one	  they	  prefer	  

•  NB:	  Most	  of	  the	  (me,	  the	  bounded	  ques(on	  is	  preferred	  
because	  it	  «	  looks	  like	  »	  everyday	  decisions	  



Payment	  condi(ons:	  

•  Many	   possibili(es	   concerning	   the	   «	   payment	  
vehicle	   »:	   	   annual/monthly	   taxes,	   access	   fees,	   gii,	  
increased	  transport	  costs	  

•  How	   will	   be	   taken	   the	   decision	   of	   delivering	   the	  
hypothe(cal	  scenario?	  Frequent	  use	  of	  referendums	  
(if	  50%	  of	  the	  people	  agree,	  then…)	  

•  The	   final	   choice	   largely	   depends	   on	   the	   trade-‐off	  
between	  realism	  and	  refusal’s	  risk,	  but	  also	  on	  the	  
«	  payment	  vehicle	  »	  used	  



Structural	  specifica(on:	  
•  Random	  UDlity	  (MacFadden,	  1974)	  :	  Vij=uj(Yi,	  Zi,	  eij)	  

(Zi	  represents	  the	  individual	  characteris(cs,	  	  
as	  those	  of	  the	  «	  no-‐	  market	  good	  »,	  with	  j=state	  of	  nature)	  	  

•  Several	  structural	  forms	  are	  possible:	  
–  linear	  :	  uj(Yi,	  Zi,	  eij)	  =	  aiZi	  +	  biYi	  +	  eij	  
–  log-‐linear	  :	  uj(Yi,	  Zi,	  eij)	  =	  aiZi	  +	  bilnYi	  +	  eij	  
–  Box-‐cox	  :	  uj(Yi,	  Zi,	  eij)	  =	  aiZi	  +	  biYi(λ)+	  eij	  	  	  	  

with	  :	  	  	  	  Yi(λ)	  =	  (Yi	  λ	  -‐	  1)/	  λ	  
	  

•  It	  is	  also	  possible	  to	  es(mate	  directly	  the	  WTP:	  
WTP	  =	  f(Yi,	  Zi,	  eij)	  



Simple	  linear	  specifica(on	  (1):	  	  
(with	  a	  bounded	  ques(on)	  	  

•  U(lity	  with	  the	  hypothe(cal	  scenario	  :	  
u1(Yi	  	  -‐	  T,	  Zi)	  =	  a1Zi	  +	  b1(Yi	  –	  T)	  

•  U(lity	  with	  the	  «	  statu	  quo	  »	  :	  
u0(Yi,	  Zi)	  =	  a0Zi	  +	  b0Yi	  

•  Change	  in	  the	  determinisDc	  uDlity	  :	  
u1	  –	  u0	  =	  (a1	  -‐	  a0)Zi	  +	  b1(Yi	  –	  T)	  -‐	  b0Yi	  

•  If	  Ujy=k	  in	  the	  two	  states	  of	  nature,	  then	  b1	  =	  b0	  	  :	  
Pr(yesj)	  =	  Pr(aZi	  	  -‐	  bT	  +	  ej	  >	  0)	  

	  



Simple	  linear	  specifica(on	  (2):	  

Pr(yesj)	  =	  Pr(aZi	  	  -‐	  bT	  +	  ej	  >	  0)	  =	  Pr(-‐(aZi	  	  -‐	  bT)	  <	  ej	  )	  

	   =	  1	  -‐	  Pr(-‐(aZi	  	  -‐	  bT)	  >	  ej	  )	  =	  Pr(ej	  <	  aZi	  	  -‐	  bT)	  
	  	  

• 	  Aier	  transforma(on	  of	  the	  residual	  e:	  	  
• 	  Probit	  model	  (e	  	  follows	  a	  Standard	  Norma	  distribu(on	  
func(on)	  
• 	  Logit	  	  model	  (Logis(c)	  

• 	  Easy	  to	  implement	  with	  soiwares	  (Stata)	  

• 	  We	  compute	  the	  average	  and	  median	  WTP	   	  (and	  look	  at	  
the	  distribu(on	  +	  extrapolate	  to	  the	  popula(on,	  accoun(ng	  
for	  the	  individual	  characteris(cs)	  



To	  go	  further	  (1):	  	  

•  If	  you	  reject	  the	  assump(on	  Ujy=k,	  you	  can	  use	  the	  log-‐
linear	  model:	  

(δuj	  /	  δYi)	  =	  (b	  /	  Yi)	  

Pr(yesj)	  =	  Pr(bln((Yi	  –	  T)/	  Yi)	  +	  aZi	  >	  -‐	  ei)	  

	  • 	  The	  Box-‐cox	  	  transforma(on	  is	  even	  more	  flexible:	  
	  	  

(δuj	  /	  δYi)	  =	  bYi	  λ-‐1	  
Pr(yesj)	  =	  Pr(b((Yi	  –	  T)	  /	  Yi)	  λ	  -‐	  Yiλ	  )/	  λ)	  +	  aZi	  >	  -‐	  ei)	  

	  
• 	  NB:	  Stata	  provides	  packages	  to	  es(mate	  the	  Box-‐cox	  
	  
	  



To	  go	  further	  (2):	  
•  Double	  bounded	  models	  should	  produce	  more	  
precise	   WTP	   esDmates	   (thanks	   to	   the	   second	  
ques(on,	  the	  intervals	  of	  values	  are	  reduced)	  

•  Inconsistencies	  are	  observed:	  the	  average	  WTP	  
es(mated	   with	   the	   second	   answers	   is	   always	  
lower	   and/or	   does	   not	   belong	   to	   the	  
confindence	  interval	  of	  first	  answers’	  es(mates	  

•  Recent	   models	   allow	   to	   test	   (and	   control	   for)	  
the	  presence	  of	  «	  first	  bid	  biases	  »	  

•  NB:	  Is	  the	  CVM	  sDll	  relevant	  for	  policy	  purposes	  if	  
answers	  are	  not	  raDonal?	  



«	  First	  bid	  biases	  »:	  

•  Anchoring	   effect:	   the	   second	   answer	   is	   influenced	  
by	  the	  first	  bid	  

WTP2=(1-‐γ)WTP1	  +	  γT1	  
	  

•  Shi_	   effect:	   WTP1	   and	   WTP2	   structurally	   differ	  
(individuals	  feel	  that	  interviewers	  steal	  them)	  

WTP2=	  WTP1	  +	  α	  	  	  	  	  	  	  (α	  <0)	  
	  

•  Framing	  effect:	   individuals	  who	  accept	   the	  first	  bid	  
are	  more	  prone	  to	  reject	  the	  second	  one	  because	  of	  
risk	   adversion	   (w.r.t.	   the	   «	   reference	   point	   »,	   the	  
losses	   are	   over-‐valued):	   work	   only	   with	   the	  
individuals	  rejec(ng	  the	  first	  offer	  



Transport	  Costs	  Method	  



Valuing	  the	  Environmental	  
Damages	  of	  the	  Erika’s	  Sinking	  

(2006)	  

François	  Bonnieux	  (INRA)	  



Context:	  

•  December	   16th	   1999:	   Sinking	   of	   the	   Erika	  
tanker	  in	  the	  Atlan(c	  ocean	  

•  Oil	  spill	  on	  the	  Bri(sh	  and	  Atlan(c	  coasts	  
•  Environmental	  damages	  (and	  real	  shock	  for	  the	  
public	  opinion)	  

•  In	   this	   ar(cle:	   valuaDon	   of	   the	   different	   costs	  
arisen	  from	  the	  Erika’s	  sinking	  

•  NB:	  Similar	  accidents	   in	  the	  past	  (Amoco	  Cadiz,	  
1979	  and	  Exxon	  Valdez,	  1989)	  	  	  



What	  are	  the	  damages?	  



The	  dynamic	  of	  the	  damages:	  



The	  three	  kinds	  of	  damages:	  
•  Those	   directly	   valued	   by	   the	   market:	   sea	  
products	  (fishes,	  shellfishes)	  and	  tourism	  

•  Those	  not	  valued	  by	  the	  market	  but	   revealed	  
by	   inhabitants’	   behaviors:	   leisure	   ac(vi(es	  
(coast	  and	  sea	  fishing	  notably)	  
– Travel	  costs	  method	  +	  CVM	  

•  Those	   non	   valued	   by	   the	   market,	   nor	   the	  
inhabitants’	   behaviors	   (non-‐use	   values):	  
animal	  species,	  natural	  ameniDes	  
– Con(ngent	  valua(on	  method	  

– «	  Trophic	  channels	  »,	  costs	  of	  restora(on	  



Usage	  damages	  (1):	  

•  Basic	  idea:	  because	  of	  the	  oil	  spill,	  some	  individuals	  
stop	  fishing	  on	  the	  coasts	  (or	  they	  change	  of	  fishing	  
sites)	  

•  4	  geographical	  areas	  are	  considered:	  3	  directly	  on	  the	  
coasts	  +	  Nantes	  agglomera(on	  

•  Face-‐to-‐face	  survey	  +	  phone	  survey:	  692	  individuals	  
•  1/3	  of	  the	  concerned	  popula(on	  fish	  on	  the	  coasts	  
•  The	   frequency	   of	   fishing	   decreases	   with	   the	  
distance	  to	  the	  coasts:	  



•  Without	   the	   Erika’s	   sinking,	   2.8	  M	   visits	   of	   the	   coasts	  
would	  have	  been	  realized	  for	  fishing	  

•  50%	   of	   people	   stopped	   fishing	   on	   the	   coasts	   and	  
subsDtute	   that	   acDvity	   (with	   walking	   essen(ally),	   3%	  
have	  changed	  of	  fishing	  sites	  

Usage	  damages	  (2):	  



•  Survey	  collected	  directly	  on	   the	  coast,	  once	   the	  people	  
had	  finished	  to	  fish:	  

•  NegaDve	  correlaDon	  distance/frequency	  of	  fishing	  
•  40%	  of	  the	  people	  do	  not	  fish	  on	  their	  usual	  sites,	  with	  
longer	  distances	  (28	  km	  vs.	  19	  km)	  

•  Econometrics:	  a	  visit	  =	  55	  euros	  (-‐	  effect	  of	  the	  distance,	  
non	  linear	  effect	  of	  the	  income,	  fishing=inferior	  good)	  

•  NB:	  the	  author	  does	  not	  use	  (me	  values	  

Usage	  damages	  (3):	  



•  Risks	  of	  infecDon	  (because	  of	  polluted	  shellfishes):	  each	  
visit	  generates	  a	  reduced	  individual	  surplus	  

•  CVM	  and	  hypotheDcal	  scenarios	  to	  	  assess	  the	  changes	  
of	   distances	   travelled/fishing	   frequency	   w.r.t.	   high/low	  
sanitary	  risks	  

•  Results:	  The	  WTP	  is	  lower	  for	  the	  «	  less	  risky	  »	  scenario	  
(58	  euros/year)	  than	  for	  the	  other	  one	  (81	  euros/year)	  

•  The	  individual	  surplus	  is	  reduced	  by	  7-‐10%	  respec(vely	  	  
•  Results	  (semi)	  consistent	  with	  previous	  CVM	  applied	  to	  
the	  water	  quality	  in	  France	  

Usage	  damages	  (4):	  



•  For	  people	  who	  now	  walk	   instead	  of	  fishing,	   compare	  
the	  WTP	  of	  alternaDve	  acDviDes:	  6	  euros	  

•  Finally:	  

•  Total	   usage	   damages	   esDmated	   at	   93.8	   M	   euros	  
(under-‐es(mate	   probably),	   most	   of	   the	   losses	   are	   for	  
the	  individuals	  who	  walk	  instead	  of	  fishing	  

Usage	  damages	  (5):	  



•  No	  specific	  data	  available	  for	  the	  Erika’s	  case	  
•  Review	  of	  the	  related	  literature,	  with	  a	  special	  
awen(on	  given	  to	  the	  Exxon	  Valdez	  (in	  Alaska)	  

•  The	  NOAA	  Panel	   had	   to	   value	   the	  damages	   in	  
order	  to	  apply	  the	  «	  polluter-‐payer	  »	  principle	  

•  CVM	   on	   American	   households,	   hypotheDcal	  
scenarios:	   two	   boats	   escorDng	   the	   tankers	   in	  
order	   to	   1)	   avoid	   any	   risk	   of	   sinking,	   2)	   avoid	  
too	  many	  oil	  to	  go	  into	  the	  sea	  

•  Project	   funded	   jointly	   by	   the	   Oil	   companies	  
and	  by	  the	  US	  ciDzens	  (annual	  taxes)	  

Non-‐usage	  damages	  (1):	  



•  Use	  of	  double	  bounded	  ques(ons:	  

•  Answers:	  

•  With	  the	  median	  WTP:	  2.8	  billions	  dollars	  
•  NB:	  A	  second	  survey	  arrived	  at	  same	  values	  

	  

Non-‐usage	  damages	  (2):	  



•  French	  study	  on	  the	  «	  eutrophica(on	  »	  of	  the	  water	   in	  
the	  harbour	  of	  Brest:	  24	  euros	  

•  The	  other	  studies	  on	  coastal	  waters	  includes	  recrea(ve,	  
op(on	  and	  existence	  values:	  30-‐33	  eu	  

•  Finally,	   studies	   on	   the	   quality	   of	   con(nental	   waters	  
(lakes,	  rivers…):	  lower	  valua(ons	  

Non-‐usage	  damages	  (3):	  



•  The	  Exxon	  Valdez’	   case	   is	   the	  most	  similar	  experience,	  
as	  the	  one	  of	  Brest:	  WTP	  =	  28.9	  euros/indiv	  

•  We	  find	  a	  total	  loss	  of	  91	  M	  euros	  

Non-‐usage	  damages	  (4):	  



Dynamic	  of	  the	  damages:	  
•  The	  environmental	  consequences	  of	  the	  oil	  spill	  
do	  not	  vanish	  instantaneously	  

•  Tourism	   indicators:	   return	   to	   the	   «	   business	   as	  
usual	  »	  condi(ons	  in	  2002	  

•  Seafoods	   consump(on	   (+	   analysis	   of	   previous	  
agricultural	  crises):	  at	  least	  two	  years	  

•  Results:	   As	   a	   «	   conserva(ve	   »	   assump(on,	   the	  
author	   assumes	   that	   it	   will	   take	   two	   years	  
before	   the	   environmental	   damages	   fully	  
disappear	  



Conclusion:	  

•  Total	  damages	  of	  371	  M	  euros	  (lowest	  esDmates):	  
– 60%	  for	  the	  people	  living	  close	  to	  the	  coasts	  
– 69%	  for	  the	  ini(al	  year	  (2000)	  
– 37%	  for	  the	  non-‐usage	  damages	  
	  



EsDmaDng	  Crowding	  Costs	  	  

in	  Public	  Transport	  	  

(Work	  in	  very	  progress)	  

Mar(n	  Koning	  (IFSTTAR,	  SPLOTT)	  
Luke	  Haywood	  (PSE,	  DIW)	  



Urban	  transport	  policies:	  	  

•  The	   use	   of	   private	   cars	   (PC)	   in	   dense	   areas	  
induces	  major	  social	  costs	  	  

•  To	  minimize	  these	  costs,	  economists	  advise	  to:	  	  
– Enhance	   the	  modal	   report	   from	  PC	   towards	   other	  
modes,	  notably	  the	  public	  transport	  (PT)	  system	  

– Modify	   the	   generalized	   cost	   (GC=(me+money)	   of	  
PC/PT	  (conges(on	  charges/subsidies	  for	  example)	  

– Value	   the	   qualitaDve	   a9ributes	   of	   PT	   trips	   and	  	  
promote	  them	  (=	  decrease	  in	  PT	  GC	  =	  PT	  awrac(vity)	  

	  

	  



•  We	  present	  the	  conDngent	  valuaDon	  method	  
(CVM)	   as	   a	   tool	   to	   value	   subway	   crowding	  
costs	  (declared	  preferences	  of	  Paris	  PT	  users)	  

•  We	  propose	  a	  relaDonship	  between	  the	  GC	  of	  
subway	   usage	   and	   the	   in	   vehicle	   passanger	  
density	  (proxy	  for	  the	  subway	  crowding)	  

•  We	   highlight	   some	   policy	   implicaDons	   of	   PT	  
congesDon	   (undercovered	   topic,	   especially	  
with	  respect	  to	  road	  conges(on)	  

In	  this	  ar(cle:	  



•  Since	  2001,	  municipal	  «	   road	  diet	   strategy	  »	   (-‐30%	  of	  
the	  road	  space	  available	  for	  PC,	  see	  PK08):	  
–  10%	   decrease	   of	   PC	   speed	   over	   2000/07	   =	   -‐24%	   of	   kms	  
driven	  with	  PC	  in	  Paris	  

– Modal	   report	   towards	   rail-‐based	   PT	   (+22/15%	   of	   kms	  
perfomed	  in	  the	  Paris	  subway/regional	  trains	  over	  2000/09)	  

	  

•  The	  GC	   of	   PC	   has	   increased,	   but	   also	   the	   one	   in	   the	  
rail-‐based	  PT	  system:	  
–  The	  Paris	   subway	   supply	   grew	  by	   15%	  over	   2000/09	   =	  10%	  
increase	  in	  passanger	  density,	  the	  regularity	  indicator	  being	  
constant	  ((me	  losses	  on	  the	  regional	  network,	  bowleneck?)	  

– Major	  concerns	  for	  commuters	  (past	  elec(ons)	  

The	  Paris	  case:	  	  





Consumer	  theory:	  	  
•  U(lity	  func(on	  of	  a	  PT	  user	  i:	  

•  The	   crowding	   effect	   (dummies	   cj)	   is	   working	  
through	  	  the	  travel	  Dme	  marginal	  disuDlity	  (βj<0):	  

•  Assuming	   ti=k,	   an	   important	   passanger	   density	   in	  
trains	   implies	   that	   individuals	   cannot	   seat,	   a	   non	  
polychronic	  use	  of	  the	  travel	  (me,	  personal	  stress:	  

The	  subway	  GC	  is	  higher	  	  







The	  CVM:	  
•  Propose	  hypotheDcal	  trips	  (more	  comfortable,	  but	  
longer)	   to	   find	   the	   equivalent	   variaDon	   (EV)	   in	  
subway	   GC	   which	   makes	   PT	   users	   indifferent	  
between	  c1	  and	  c0	  
–  EV	  in	  quan((es	  (willingness	  to	  pay,	  WTP):	  

	  
–  EV	  in	  marginal	  disu(lity	  («Dme	  mulDplier»,	  Tm):	  	  

	  
•  Advantages	   linked	   to	   the	   (me	   payment	   vehicle	  
(reduced	  hypothe(c	  and	  strategic	  biases)	  



Crowding	  costs	  in	  the	  literature:	  	  
•  Numerous	   studies	   provided	   by	   UK	   and	   AUS	  
consul(ng	  agencies	  (WW11,	  LH11):	  
–  Tm	  is	  prefered	  :	  1.34-‐2.0	  (for	  load	  factors	  of	  100-‐200%)	  
– WTP	  :	  0.43-‐2.43	  $AUS	  /trip	  	  

•  Few	   studies	   in	   France:	   the	   Boiteux	   report	   (2001,	  
2005)	  advises	  a	  Tm=1.5	  for	  standing	  trips	  

•  S(f	   (2006)	   on	   regional	   trains	   reliability:	   WTP=5-‐20	  
min/trip,	  Tm=1.3-‐1.9	  (seat,	  stand,	  stand	  crowded)	  

•  Our	   past	   works	   on	   Paris	   subway	   L1	   (HK12,	   PK12):	  
WTP=6-‐8	  min/trip=1.0-‐1.4	  eu/trip,	  i.e.	  Tm=1.3-‐1.4	  	  

	  (policy	  implica(ons,	  but	  also	  limits	  in	  the	  survey)	  



The	  new	  survey	  on	  Lines	  1	  and	  4	  :	  

•  Late	   2010,	   1,000	   users	   interviewed	   on	   the	  
planorms	   of	   L1&4,	   during	   the	   morning	  
(7:30-‐10:00)	   and	   the	   evening	   (5:00-‐7:30)	   peaks	  
(more	   individual	   heterogeneity	   +	   scheduling	  
costs)	  

•  20%	  of	  the	  sample	  deals	  with	  WTA	  valua(on	  (less	  
comfortable,	  but	  faster	  trips)	  

•  Users	  can	  answer	  longer	  surveys	  (verso	  +	  on	  line)	  
•  Data	  on	  objecDve	  trip	  condiDons	  (Ratp	  +	  count)	  
•  Procedures	  for	  random	  Dme	  bids	  (2	  rounds)	  and	  
random	  comfort	  improvements	  



Showcards	  (reference/hypothe(cal	  trips):	  



Descrip(ve	  sta(s(cs:	  
• 	  High	  par(cipa(on	  rate	  (60%),	  30%	  of	  verso,	  10%	  on	  internet	  
• 	  WTP	  sample	  =	  688	  individuals	  (the	  sample	  used	  here)	  



Comfort	  «reference	  point»:	  

• 	  Exploratory	  es(mates:	  the	  comfort	  percepDon	  depends	  on	  
the	  objecDve	  density,	  DtD	  travel	  (me	  and	  income	  	  



Hypothe(cal	  scenarios:	  	  
 

 

• 	  A1	  and	  A2	  more	  posiDve	  for	  L1	  and	  evening	  peak	  
•  	   A2>A1	   for	   L4	   and	   morning	   peak	   (inverse	   on	   L1	   and	  
during	  evening	  peak)	  



Econometric	  strategy	  (1):	  

•  With	  k=(P,A)	  the	  hypothe(cal/real	  situa(ons:	  

	  

•  Variables	  cj	  and	  ti	  (via	  bi)	  differ	  in	  k:	  

	  

•  Probit	  models	  (simple,	  bivariate,	  random	  effects)	  

•  We	  esDmate	  the	  different	  βj	  (and	  calculate	  the	  Tm)	  	  



Econometric	  strategy	  (2):	  
•  If	   an	   interdependency	   between	   answers	   is	  
found,	  future	  study	  of	  «	  first	  bid	  biases	  »:	  
– Anchoring:	   the	   first	   offer	   subs(tutes	   the	   true	  
comfort	  valua(on	  

– Framing:	   Individuals	   who	   accept	   the	   first	   bid	  
consider	  the	  follow	  up	  offer	  as	  a	  loss	  

•  The	   individual	   heterogeneity	   may	   play	   through	   a	  
premium	  (ϒj)	  to	  the	  marginal	  disuDlity:	  



Probit	  results:	  

•  The	  βj	  parameters	  decrease	  with	  the	  density	  
•  Es(mates	  from	  A2	  are	  less	  precise	  (larger	  S.E.)	  



Bivariate	  probit	  results:	  	  

•  The	  main	  result	  holds	  but	  A1	  and	  A2	  appear	  to	  
be	  correlated	  (potenDal	  mis-‐esDmates)	  



Graphics	  (1):	  



Graphics	  (2):	  



Graphics	  (3):	  	  



Graphics	  (4):	  



The	  «(me	  mul(pliers»:	  

•  We	  choose	  cj=1	  pass/m2	  as	  referenDal,	  with	  2	  
seats	  s(ll	  available	  on	  showcards	  (bewer	  than	  
the	  «empty	  subway»	  situa(on):	  

	  

•  The	  Tm	  ranges	  from	  1.51-‐1.71	  for	  6	  pass/m2	  



Graphics	  (5):	  



Rela(onship	  between	  GC	  and	  density:	  
•  Defining	  w	  as	  the	  (me	  opportunity	  cost:	  
	  

•  Normalizing	  A1	  es(mates	  w.r.t.	  (cj=1,	  Tm=1):	  

	  

	  

•  NeglecDng	  the	  crowding	  costs	  would	  lead	  to	  a	  
35%	  under-‐esDmaDon	  of	  the	  subway	  GC	  

	  

	  



The	  externality	  of	  PT	  conges(on:	  
•  Pigou:	  

•  PT	  crowding	  is	  a	  major	  transport	  externality:	  

	  



Capaci(es	  investments’	  appraisals:	  	  
(in	  progress)	  

•  For	   I0=100	   M	   euros,	   the	   L1	   capacity	   may	   be	  
increased	  by	  15-‐20%,	  i.e.	  via	  higher	  frequency:	  	  



Future	  researchs:	  

•  Compare	  these	  Tm	  results	  with	  WTPs	  

•  Compare	  WTP	  and	  WTA	  valua(ons	  

•  Use	   of	   the	   rich	   empirial	   material	   (PC	   users,	  
scheduling	  costs,	  comfort	  and	  money	  trade-‐off,	  
revealed	  preferences)	  



Thank	  you	  	  
for	  the	  comments!	  

	  
	  
	  
	  
	  


