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0.  Introduction 

1;,* d.#0%&-$%('$(%,*/&Ge*.#*̂ (%"G,*;&-*C,,#* %,'"/#.-,3* 0"%*5 &#W*W,&%-*&#3*.$-*#,/&$.7,*

.5 G&'$*"#* ,'"#"5 .'* /%"Y$;H*4"C*'%,&$."#*&#3*-" '.&)*'";,-."#* .-*0,)$*&'%"--*,7,%W*'"(#$%W*

Y.$;.#*$;,* %,/."#A*E"Y,7,%H*/"7 ,%#5,#$-*;&7,* ).5 .$,3*0.#&#'.&)*%,-"(%',-*$"*3,7"$,* $"*

.#'%,&-,3*'&G.$&)*,TG,#3.$(%,*&#3*.5 G%"7.#/*G(C).' * -, %7.' , -H* &#3* $; , W* 0&',* %,-$%.'$."#-*

N.#')(3.#/*$;"-,* "0*$;,*>&&-$%.';$*1%, &$WO*" #*$; , .%*&C.).$W*$" *%&.-,*3,C$A*8#*"%3,%*$"*C%.3/,*$;,*

/ &G*C, $Y, , #*$; , *' " -$*" 0*$; , *.#0%&-$%( ' $( %, *#, , 3, 3*&#3*$; , *%, -" ( %' , -*&7&.)&C), H*&#3*$" *, #-( %, *

$; &$*$; , * .#0%&-$%( ' $( %, *.-*3, ).7, %, 3*&-* , 00.' .,#$)W*&#3*'"-$f,00,'$.7,)W*&-*G"--.C),H*6(C).'f

6%.7&$, *6&%$#, %-; .G-*N666-O*&%, *-,,#* &-*"#,* -")($."#A*1;,* 3,0.#.#/*0,&$(%,*"0*&*666*.-*$;&$*$;,*

/ " 7, %#5 , #$*C( W-*-, %7.' , -*Y; , %, &-*.#*&*' " #7, #$." #&)*&%%&#/ , 5 , #$*$; , */ " 7, %#5 , #$*C( W-*" %*

C(.)3-*&*G;W-.'&)*&--,$A*1;,* 0&'$*.-*$;&$*.#*$;,* )&-$*'"(G), *"0*3,'&3,-H*666-*;&7,* C,'"5, *

.#'%,&-.#/)W*G"G()&%*.#*5 &#W*'"(#$ %.,-H*&#3*&*7&%.,$W*"0*&35.#.-$%&$.7,*&%%&#/,5, #$-*;&7,*

C,,#*(-,3*NB,,*_%"($*&#3*B$,7,#-H*<KKLOA***

b,7,%$;,),--H*,7,#* .#*$;,*@g*Y;,%,*$;,%,*.-*-./#.0.'&#$*%,-"%$*$"*666-H*-$.))*QJh*"0*G(C).'*

.#7,-$5, #$*.-*3,).7,%,3*$;%"(/;*'"#7,#$."#&)*0"%5 -*" 0*G%" ' ( %, 5 , #$*NE> *1%, &-( %WH*<KKLOA*2 $*

$;,*-&5, *$.5, H*$;,%,*.-*&*C&3*0,,3C&'[*"#*,TG,%.,#',*.#*:&$.#*25 ,%.'&#*'"(#$%.,-*N^-$&';,H*

<KKPH*_(&-';H*<KKPO*C($*&)-"*.#*3,7,)"G,3*'"(#$%.,-*N_"5 ,\f8C&#,\*&#3*>,W,%H*9]]LH*̂ #/,)H*

<KKJOA*1;.-* 5 .T,3*'"#$,T$*5 &W*C,*,TG)&.#,3*CW*-./#.0.'&#$*'"#$%&'$(&)*' " -$-*&#3*3.00.' ( )$., -*

$"*3,-./#* -(';* '"#$%&'$(&)*&/%,,5,#$-*C,$Y,,#* &*G(C).'*&($;"%.$W*&#3*&*G%.7&$, *" G, %&$" %H*

,-G,'.&))W*'"#',%#.#/* $;,*Y&W*G%.' , *-; " ( )3*, 7" )7, *.#*-( ' ; *)"#/f$,%5*'"#$%&'$-A***

8#*$;.-*G&G,%H*Y,*&33%,--*$;.-*.--(,* CW*0"'(-.#/* "#*$;,*i(,-$."#* "0*how*G&%$., -*&34( -$*G%.' , -*

?*$" ))-*?*.#*$" ))*%" &3*' " #' , --."#* '"#$%&'$-*N;./;Y&W-H*C%.3/,-H*$(##,)-OA*8#*$;, -, *' " #$%&' $-H*

'"#',--."#&.%,-* (#3,%$&[,*$;,*3,-. /#H*C(.)3.#/H*0.#&#'.#/*&#3*"G,%&$."#*"0*$;,*%,),7&#$*0&'.).$W*

&#3*$;,.%*5&.#*-"(%',* "0*%,7,#(,*&%,*$;,*$"))-*$;&$*$;,W*'&#*';&%/,*$"*(-,%-*0"%*$;,*Y;"),*

), #/ $; *" 0*$; , *' " #' , --." #A*Z , *' &#*0.#3*.#*$; , -, *' " #$%&' $-*&*1" ))*2 34( -$5 , #$*6%" 7.-." #*N12 6OH*

Y; .' ; *' " #-.-$-*.#*3, $, %5 .#.#/ *ex ante*$; , *$" ))-*$; &$*' &#*C, *' ; &%/ , 3*$" *( -, %-*ex postA*Z ; .), *

$; , %, * ; &7, * C, , #* -" 5 , * , 5 G.%.' &)* -$( 3., -* " 0* ;"Y* $;,* '"#$%&'$.#/*G&%$.,-*';""-,* &5 "#/*

&)$, %#&$.7, *G%.' .#/ *G%" ' , --, -*.#*G%.7&$, *' " 5 5 , %' .&)*' " #$%&' $-*" %*.#*G%" ' ( %, 5 , #$*' " #$%&' $-*

N>&-$,#f!%"'[,%H*9]]9H*!%"'[,%fa, W#")3-H*9]]LH*c&4&%.f1&3,).-H*<KK9OH*$;,%,*;&-*C,,#H*$"*"(%*

[#"Y),3/,H* #"* -(';* &#&)W-.-*.#* $"))*.#0%&-$%(' $( %, * ' " #' , --." #* ' " #$%&'$-*Y;,%,&-*$;,-,*

' " #$%&' $-*&%, *-G, ' .&)*&/ %,,5,#$-*.#*#(5 ,%"(-*Y&W-*&#3*-;"()3* 3,-,%7,*&*-G,'.&)*&$$,#$."#A*

S.%-$H*$; , W*&%, *7, %W*)"#/ f$, %5 *' " #$%&' $-*N" 0$, #*" 7, %*LK*W, &%-O*.#7")7.#/*&*3,/%,,*"0*(#',%$&.#$W*

$; &$*.-*5 ( ' ; */ %, &$, %*$; &#*.#*5 " -$*" %3.#&%W*' " #$%&'$-A*8#3,,3H*0"%,'&-$.#/*,%%"%-*&#3*&--"'.&$,3*

%.-[-*&%,*';&%&'$,%.-$.'-*"0*.#0%&-$%('$(%,*G%"4,'$-A*B,'"#3H*$;,*).[,).;""3* "0*"GG"%$(#.-5*.#*

' " #' , --." #*' " #$%&' $-*.-*#" $*&#W*5 " %, *$" *C, *G%" 7, 3*N_ " 5 , \ f8C&#, \ *&#3*> , W, %H*9] ] LH*^ #/ , )H*

<KKLH*c&4&%.*,$*&)AH*<KKPH*^-$&';,H*<KKPH*_(&-';H*<KKPH*^#/,)* ,$*&)AH*<KKXOA*1;.%3H*$;,*'"#$,T$*
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"0*.#0%&-$%('$(%,*'"#',--."#-* .-* 0%,i(,#$)W*'; &%&' $, %.\ , 3*CW*.5 G, %0, ' $*7,%.0.&C.).$W*"0*$;,*

.#7,-$5, #$-A*S"(%$;*&#3*0.#&))WH*$;,* -$&[,-*.#7")7,3*.#*$"))*&34( -$5 , #$*G%"7.-." #-*&%,*; ( / , *

-.#' , *$; , W*; &7, *&*3.%, ' $*.5 G&' $*" #*( -, %-A*6" ).$.' &)*' " #-.3, %&$." #-*5 &W*$; , %, 0" %, *.#$, %0, %, *.#*$; , *

3, -./ #*" 0*$" ))*%"&3*' " #' , --." #*' " #$%&' $-A*S" %*&))*" 0*$; , -, *%,&-" #-H*$; , *#, ' , --.$W*$" *-; &G, *

, 00.' ., #$*$" ))*&34( -$5 , #$*G%" ' , --, -*.-*' %( ' .&)A*

S"'(-.#/* "#*$;,*Y&W*G&%$.,-*&34(-$*G%.',-*"C7."(-)W*C,/-* $;,*i(,-$."#* "0*Y;&$*G&%$.,-*&%,*

$%W.#/ *$" *&' ' " 5 G).-; *.#*&34( -$.#/*G%.',-A*B,7,%&)*5"$.7,-*0"%*G%.' , *&34( -$5 , #$*' &#*C, *0"( #3*.#*

$; , *).$, %&$( %, H*/ " .#/ *0%" 5 *.#' , #$.7, *&#3*%.-[ *-; &%.#/* '"#-.3,%&$."#-*$"*.#7,-$5, #$*.#',#$.7,-*

NE&%$H*9]]JO*"%*$%&#-&'$."#f'"-$*C&-,3*&%/(5, #$-*NZ .)).&5 -" #H*9] ] XOA*1; , *&/ , #' W*).$, %&$( %, *

-( / / , -$-*$; &$*, 00.' ., #$*-; &%.#/ *%( ), -*Y.))*C&)&#' , *.#' , #$.7, -*&/ &.#-$*.#, 00.' ., #$*%.-[ *C, &%.#/ j*

)&%/,%*G%"0.$*-;&%,-*-;"()3* $,#3*$"*C,*&--./#,3*$" *$; , *G&%$W*Y.$; *N.O*)" Y, %*&7, %-." #*$" *%.-[ *&#3*

N..O*$;,*;./;,%* 5 &%/.#&)*G%"3('$.7.$W*"0*, 00"%$A*S(%$;,%5"%,H*'"#$%&'$-*-;"()3* G%"7.3,*&/,#$-*

G, %0" %5 .#/ * 5 ( )$.G), * " %* 5 ( )$.3.5 , #-." #&)* $&-[ -* Y.$; * )" YfG" Y, %, 3* .#' , #$.7, -* ' " #$%&' $-*

NE")5-$%"5*&#3*>.)/%"5H*9]]9OA*b,7,%$;,),--H*$;,%,*.-*0,Y*%""5*0"%*%,#,/"$.&$."#*.#*-(';* &*

$;,"%,$.'&)*0%&5,Y"%[*&-*G&%$.,-*Y;"* Y"()3*%,#,/"$.&$,*5 ./;$*;&7,*3,'.3,3* ex ante*Y; &$*$; , W*

; &7, *$" *3" *Ni.e. $;,%,*.-* #"* C"(#3,3* %&$."#&).$W*&#3*#"* (#',%$&.#$W*?*k"))-H*9]]IOA*1;,*

.#' " 5 G), $, *' " #$%&' $*$; , " %W*NE&%$H*9]]JOH*CW*0"'(-.#/* "#*$;,*.5 G&'$*"0*.#'"5 G),$,*'"#$%&'$.#/*

N5 &[ .#/ *$; , *&--( 5 G$." #*" 0*-W5 5 , $%.' *.#0" %5 &$."#*C,$Y,,#*$;,*'"#$%&'$.#/*G&%$.,-OH*/,#,%&$,-*

G%,3.'$."#-*"#*$;,*Y&W*&)$,%#&$.7,*G%"G,%$W*%./;$-*-$%(' $( %,-*5 ./ ; $*.5 G&' $*" #*$; , *Y.)).#/ #, --*

" 0*$; , *G&%$., -*$" *.#7, -$*.#*#" #f7, %.0.&C), *.#7, -$5 , #$-A*b , 7, %$; , ), --H*.#' " 5 G), $, *' " #$%&' $*$; , " %W*

N&*)&*_%"--5&#*&#3*E&%$OH*3,-G.$,*.$-*#&5, H*.-*&' $( &))W*&*$; , " %W*" 0*" Y#, %-; .G*%&$; , %*$; &#*

' " #$%&' $.#/ A*8#*%, -$%.' $.#/*0,&-.C),*'"#$%&'$*0"%5-H*.#'"5 G),$, *' " #$%&' $*$; , " %W*&--( 5 , -*Y; &$*&*

$;,"%W*"0*'"#$%&'$.#/*-,,[-* $"*,TG)&.#AL*:&-$)WH*$%&#-&'$."#*'"-$* ,'"#"5 .-$-*&'[#"Y),3/,* $;,*

%" ), * " 0* ' " #$%&' $*$, %5 -* .#*&)./ #.#/ *5 &%/ .#&)* .#' , #$.7, -*C( $* -, , *&#*&33.$." #&)*0( #' $." #* " 0*

'"#$%&'$*3,-./#* .#*G%,7,#$.#/*Y&-$,0()*,00"%$-*$"*%,3.-$%.C( $, *, T.-$.#/ *-( %G)( -,-A*8#*'"#$%&-$*$"*

5"%&)*;&\&%3H*Y;.';* %,G%,-,#$-*&*3,7.&$."#*0%"5*4".#$f-(%G)(-*5 &T.5 .\.#/* C,;&7."%*Y.$;.#*$;,*

$,%5-*"0*&*' "#$%&'$H*&*-,'"#3* 0"%5 *"0*"GG"%$(#.-5*.#')(3,-* ,00"%$-*$"*,7&3,*G,%0"%5&#',* "%*$"*

0"%', *&*%,#, / " $.&$." #*" 0*' " #$%&' $D-*$,%5-*CW*.5 G"-.#/*'"- $-*"#*"#,D-*$%&3.#/*G&%$#,%A*c,'&(-,*

$; , *.#' , #$.7, *$" *, #/ &/ , *.#*-( ' ; *, 00" %$-*.-*).[ , )W*$" *C, *%, )&$, 3*$" *$; , *ex post*3.-$%.C($."#*"0*

'"#$%&'$(&)*-(%G)(-,-*l* G&%$.,-*/%,&$)W*3.-&37&#$&/,3*CW*$;,*$,%5-*"0*&*'"#$%&'$*&%,*5 " %,*

).[,)W*$"*Y&#$*$"*,7&3,*"%*%,#,/"$.&$,*&*G%,7." ( -*3, &)*l *' " #$%&' $.#/ *G&%$., -*Y.))*-, , [ *$" *

3, -./ #*' " #$%&' $-*-" *&-*$" *3.7.3, *ex post*%,#$-*d,i(.$&C)We*N>&-$,#H*9]QQOH*[,,G*$;,*%,)&$."#-;.G*

Y.$; .#*$; , *&/ %,, 5 , #$D-*d-, )0f,#0"%'.#/ *%&#/ , e*Ng),.#H*9]]<OH*"%H*,i(.7&),#$)WH*&';.,7,* Y;&$*

*************************************************
L*Z ; .), *-W5 G&$; .\ .#/ *Y.$; *$; , *7., Y*$; &$*.#3.7.3( &)-*&%, *#" $*' &G&C), *" 0*3, &).#/ *Y.$; *( #).5 .$, 3*' " 5 G), T.$WH*
G( %.-$-*' " 5 G)&.#*$; &$H*.#*$; , *&C-, #' , *" 0*&#*&' ' , G$, 3*5 " 3, )*" 0*C" ( #3, 3*%&$." #&).$WH*%, -$%.' $." #-*" #*0, &-.C), *
' " #$%&' $*0" %5 -*&%, *( #&7" .3&C)W*&%C.$%&%W*&#3*&3*; " ' *N, A/ A*1.%" ), *N9] ] ] Oj*E&%$*&#3*E" )5 -$%" 5 *N9] QI OH*GA9LLf*
9PQOA*
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=).7,%*Z .)).&5-"#*;&-*'&)),3*d;&\&%3*,i(.).C%&$."#e*N9]QJH*GA*LPO*NB,,H*.#*&33.$."#H*_")3C,%/H*

9]QJ*&#3*_")3C,%/f%̂.'[-"#H*9]QIOA***

8#*"%3,%*$"*;./;)./;$* $%&3,f"00-*C,$Y,,#*'"#$%&'$( &)*0), T.C.).$W*&#3*%./ .3.$W*.#*$; , *3, -./ #*" 0*

$; .-*G%.' , *G%" 7.-." #H*Y, *3, 7, )" G*&*-.5 G), *5 " 3, )*5 .T.#/*.#'"5 G),$,*'"#$%&'$*$;,"%W*NE&%$H*

9]]JO*&#3*$%&#-&'$."#*'"-$ *$;,"%WA*>"%,*G%,'.-,)WH*Y,* G%"G"-,*&#*.#'"5G),$,* ' " #$%&' $*$; , " %W*

5 " 3, )*with*%,#,/"$.&$."#*&#3*5 &)&3&G$&$."#*'"-$-A*1;(-H*Y,* -$(3W*&)$,%#&$.7,*'"#$%&'$*0"%5-*

.#*&*%,0.#,3*.#'"5 G),$,*'"#$%&'$*0%&5,Y"%[A 

c , -.3, -H*Y, *&%/ ( , *.$*.-*' %( ' .&)*$" *.#$%" 3( ' , *.#*$; ,*&#&)W-.-*&*G&%$.'()&%*'; &%&'$,%.-$.'*"0*-(';*

G( C).' fG%.7&$, * ' " #$%&' $-H* #&5 , )W* $; , * G" $, #$.&)* 0" %* %, #, / " $.&$." #* , 7, #* .0* $" ))* &34( -$5 , #$*

G%" 7.-." #-*&%, *' " 5 G), $, )W*%./ .3*&#3*Y, ))*3, -./#,3A*1;.-* G%"C),5H*;./;)./;$,3* CW*"(%*3&$&H*

C,/.#-* $"*C,*-$(3.,3*0"%*),--* 3,7,)"G,3* '"(#$%.,-*N_(&-';f:&00"#$fB$%&(CH*<KKL*&#3*<KKJH*

_(&-';H* <KKPH*:&00"#$H*<KKJO*&#3*&)-"*0"%*3,7, )"G,3*'"(#$%.,-*N_"5 , \ f8C&#,\*&#3*>,W,%H*

9]]LH*̂ #/,)H*<KKJOH*&#3*'),&%)W*'"#$%.C($,-*$"*$;,*.#,00.'.,#'W*"0*666-A*a,#,/"$.&$."#*.-*$;(-*

-, , #H*.#*" ( %*5 " 3, )H*5 " %, *).[ , *&*G" ).$.' &)*3, ' .-."#*$;&#*&*Y&W*$"*&7".3*5 &)&3&G$&$."#*'"-$-*"0*&*

%./.3*'"#$%&'$A*Z , * $;,%,0"%,*'"#-.3,%* $;,* ).[,).;""3* "0* '"#$%&'$(&)*%,#,/"$.&$."#*&-*&#*

.#3,G,#3,#$*3.5 , #-."#H*#"$*'"##,'$,3 *$"*$;,*3,-./#* "0*$;,* '"#$%&'$*$;&$*.-*-./#,3A*1;.-* .-*&*

Y&W*0"%*(-* $"*.#-.-$*"#*$;,*0&'$*$; &$*&*5 " %, *%./ .3*' " #$%&' $*.-*#" $*&*5 " %, *' " 5 G), $, *N" G$.5 &)O*

'"#$%&'$*&#3*$;(-*&*'"#$%&'$*$;&$*.-*),--*G%"C&C)W*%,#,/"$.&$,3*NB&(--.,%H*<KKKOA*1;.-* .-*.#*-$&%[*

' " #$%&-$* $" * G%, 7." ( -* , 5 G.%.' &)* -$( 3., -* " #* $; .-* $"G.'H*Y;.';* '"#-.3,%* $;&$*%./.3.$W*&#3*

' " 5 G), $, #, --*&%, *-W#" #W5 -H*C" $; *%, 0), ' $.#/ *&*)"Y,%*G%"C&C.).$W*"0*%,#,/"$.&$."#*N>&-$,#f

!%"'[,%H*9]]9H*!%"'[,%fa,W#")3-H*9]]LH*c&4&%.f1&3,).-H*<KK9OA***

8#*3,'.3.#/* ;"Y* $"*3,-./#* $;,*' "#$%&'$H*'"# $%&'$.#/*G&%$.,-*0&',*&*';".', *C,$Y,,#*&*0),T.C),*
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#"$*&)Y&W-*),--*%,#,/"$.&$,3*$;&#*&*'"#$%&'$*.#*Y;.';* '"#$%&'$.#/*G&%$.,-*3"*#"$*;&7,*$;.-*/"&)A*

1;.-* .-*$;,*%,&-"#*Y;W*Y,*3"*#"$*-G,&[*&C"($*' " #$%&' $( &)*' " 5 G), $, #, --*C( $*&C" ( $*' " #$%&' $( &)*

%./ .3.$WA***

*
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2.  The Model 

2.1. Structure of the Model 
Z,* '"#-.3,%*$Y"*'"#$%&'$.#/*G&%$.,-A*=#,* .-*$;,* B$&$,*"%*&*%,G%,-, #$&$.7, *N)" ' &)*G( C).' *

&( $; " %.$., -OA*1; , *" $; , %*.-*&*G%.7&$, *" G, %&$" %A*1; , *' " #$%&' $*.-*-( ' ; *$; &$*, --, #$.&))W*$; , *G%.7&$, *

G&%$W*-(GG"%$-*.#7,-$5, #$-AJ***

2 * G&%$* " 0* $; , * .#7, -$5 , #$-* G, %0" %5 , 3* CW* $; , * G%.7&$, * .#7, -$" %-* .-* #"#f7,%.0.&C),*N#"$*

#, ' , --&%.)W*-G, ' .0.' OA*1; ( -*Y, *5 &[ , *$; , *&--( 5 G$." #*$; &$*.$*Y" ( )3*C, *.5 G" --.C), *" %*$" " *' " -$)W*

0" %*$; , *B$&$, *" %*&*$; .%3*G&%$W*$" *' ; , ' [ *.#7, -$5 , #$-*5 &3,*CW*$;,*G%.7&$,*"G,%&$"%*NB,,*6&%$*9*"0*

$; .-*G&G, %*0"%*&*3.-' ( --." #*" #*$; .-*$" G.' OA*Z , *#" $, *$; , -, *.#7, -$5 , #$-*iA*1; , -, *.#7, -$5 , #$-*

/,#,%&$,*&*-(%G)(-*#"$,3*R(i)A*Z , *5 &[ , *$; , *' )&--.' &)*&--( 5 G$." #*$; &$*RÕ>0*&#3 RÕÕ<0A*

1" *%, &).\ , *$; , *$%&#-&' $." #H*G&%$., -*5&W*-./#*$Y"*[.#3-*"0*.#'"5G),$,*'"#$%&'$-M*

!  =#*$;,*"#,* ;&#3*&*%./.3*'"#$%&'$H*.#*Y;.';* $;,*'"#$%&'$.#/*G&%$.,-*&%, *$%W.#/ *$" *-G, ' .0W*

$; , *Y&W*$" *' " " %3.#&$, *&' ' " %3.#/ *$" *0( $( %, *-$&$,-*"0*#&$(%,A*8#*"$;,%*Y"%3-H*.#*-(';* &*

'"#$%&'$H*$;,*G&%$.,-*$%W*$"*G%,7,#$*%,#,/"$.&$."#H*,--,#$.&))W*CW*3,'.3.#/* $;,*G%.',*$;&$*

Y.))*C, *' ; &%/ , 3*CW*$; , *G%.7&$, *"G, %&$" %*0" %*$; , *Y; " ), *), #/ $; *"0*$; , *' " #$%&' $A*

!  =#*$;,*"$;,%*;&#3*&*0),T.C),*'"#$%&'$H*.#*Y; .' ; *G&%$., -*3" *#" $*$%W*$" *&7" .3*%, #, / " $.&$." #*

&#3*G)&#*$"*%,#,/"$.&$,*G%.',*"#',*(#',%$&.#$W*(#0")3-A***

Z,* #"$, f " KH9# #H*Y; , %, f ONf *%, G%, -, #$-*$; , *.5 G&' $*" #*$; , *ex post*-( %G)( -*" 0*&*%./ .3*

N0), T.C), O*' " #$%&' $A*1; ( -*Y, *5 &[ , *$; , *&--( 5 G$." #*$; &$*$; , *ex post*%,&).\,3* -(%G)(- *"0*$;,*

$%&#-&' $." #*.-*&*0( #' $." #*#" $*" #)W*" 0*$; , *.#7, -$5 , #$-*C( $*&)-" *" 0*$; , *&3, i ( &' W*" 0*$; , *' " #$%&' $*$" *

-$&$, -*" 0*#&$( %, A* f *5 , &-( %, -*$; .-*&3, i ( &' W*), 7, )A*2 *%./ .3*' " #$%&' $*/ , #, %&$, -*5 &)&3&G$&$." #*

' " -$-*Ni.e.*&*%, &).\ , 3*-( %G)( - f RNiO$ RNiOOA*2 *0), T.C), *' " #$%&' $*/ , #, %&$, -*%, #, / " $.&$." #*' " -$-*

Ni.e.*&*%,&).\ ,3*-(%G)(-f RNiO$ RNiOOA***

Z , *#" $, *r(i)*$; , *7&)( , *" 0*$; , *" ( $-.3, *" G$." #*" 0*$; , *G%.7&$, *" G, %&$"%*.#*$; , *' &-, *" 0*&#*ex post*

' " #$%&' $*C%, &' ; A*Z , *5 &[ , *$; , *&--( 5 G$." #*$; &$*r(i)*m*%AR(i)*Y.$;*%*$;,*),7,)* "0*.#7,-$5, #$*

-G, ' .0.' .$WA**Z ; , #*%*! *K*$; , #*.#7, -$5 , #$-*5 &3, *CW*$; , *G%.7&$, *" G, %&$" %*3" *#" $*/ , #, %&$, *&#W*

-( %G)( -*Y; , #*( -, 3*" ( $-.3, *" 0*$; , *' " #$%&' $( &)*%, )&$." #-; .GA*8#7, -$5 , #$-*&%,*$;,%,0"%,* $"$&))W*

-G, ' .0.' A*

S.#&))WH* &-* &)%, &3W* , TG)&.#, 3H* Y, * ' " #-.3, %* $; , * ).[ , ).; " " 3* " 0* ' " #$%&' $* %, #, / " $.&$." #*

, T" / , #" ( -*&#3*Y, *#" $, *N9f*! O*$; , *G%"C&C.).$W*$" *-, , *&*%./ .3*' " #$%&' $*C, *%, #, / " $.&$, 3A***

1; , *$.5 .#/ *" 0*$; , *5 " 3, )*.-*-$&#3&%3A*

*************************************************
J*1"* -.5 G).0WH*Y,* "#)W*'"#-. 3,%*$;,*'&-,*Y;,%,*$;,*G%.7&$,*'"#$%&'$"%*.-*$;,*" #)W*" #, *$" *.#7, -$A*1; .-*.-*' " ; , %, #$*
Y.$;*Y;&$*Y,*"C-,%7,*.#*5 &#W*666-A*1; .-*.-*&)-"*Y;&$*.-*' " #-.3,%,3*CW*E&%$*N<KKLOA*
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Figure 1.  Timing of The Model 

1 2 3

Cont ract  is signed State of nature and Renegot iat ion
   Pr ice Prov isions are chosen I nvestm ents are realized m ay occur

f i &

*

2.2.  Investment Levels and Contract Design 

First Best  

2 -*&*C, #' ; 5 &%[ H*.$*.-*( -, 0( )*$" *-G, ' .0W*$; ,* 0.%-$fC, -$*-" )($."#H*Y; .' ; *Y" ( )3*" C$&.#*.0*

.#7, -$5 , #$-*Y, %, *7, %.0.&C), A*! " #$%&' $.#/ *G&%$., -*Y" ( )3*$; , #*' ; " " -, *.#7, -$5 , #$*), 7, )*.#*&*Y&W*

$"*5 &T.5.\,* $;,*$"$&)*, ' "#"5 .'* -(%G)(-*S*/ , #, %&$, 3*CW*$; , *' " #$%&' $( &)*%, )&$." #-; .G*/ .7, #*CW*

S = Bo Ð Co + R(i* ) Ð i*          N9O*

Y; , %, *Bo*&#3*Co*&%, *G" -.$.7, * ' " #-$&#$-*&#3*%, -G, ' $.7, )W*$; , * -" ' .&)*C, #, 0.$*&#3* ' " -$*" 0*

G%" 7.3.#/ *$; , *C&-.' *-, %7.' , *Y.$; " ( $*&#W*.#7, -$5 , #$-A*

1; ( -H*$; , *" G$.5 &)*), 7, )*" 0*.#7, -$5 , #$*.-*i**-(';* $;&$*

i*  / RÕ(i* ) = 1          N<O**

Flexible Contracting 

Z ; , #*G&%$., -*3, ' .3, *$" *-./ #*&*0), T.C), *' " #$%&' $H*$; , W*&' ' , G$*$; , *0&' $*$; &$*$; , W*Y.))*; &7, *$" *

%, #, / " $.&$, *&0$, %*.#7, -$5 , #$-*; &7, *C, , #*5 &3, A*B.#' , *$; , *G%.7&$, *" G, %&$"%*.-*#" Y*, #$%, #' ; , 3*&-*

$; , *G%" 7.3, %H*.$-*C&%/ &.#.#/ *G" Y, %*.-*#" $*, %" 3, 3*CW*' " 5 G, $.$."#*0%" 5 *" $; , %*G" $, #$.&)*" G, %&$"%-*

N/ .7, #*$; &$*.$*G%" 7.3, -*$; , *-, %7.' , *&$H*&$*), &-$H*$;,*C&-.'*),7, )*-G,'.0.,3*.#*$;,*.#.$.&)*' "#$%&'$OA*

Z , *$; , %, 0" %, *&--( 5 , *$; &$*$; , *G%.7&$, *" G, %&$" %*&#3*G( C).' *&( $; " %.$W*N$; , */ " 7, %#5 , #$*_ O*; &7, *

, i ( &)*C&%/ &.#.#/ *G" Y, %-*&#3*; , #' , * ' " #-.3, %*&*%, #, / " $.&$." #*Y; , %, *$; , *-( %G)( -*.-*-; &%, 3*

C, $Y, , #*$; , *G&%$., -*$; %" ( / ; *&*b &-; fC&%/ &.#.#/ *-" )( $." #A***

6%.7&$, *" G, %&$" %D-*" C4, ' $.7, *0( #' $." #*.-*G%" 0.$*' cH*Y; , %, **

 
' c

  
= P0 Ð Co + !  [ f R(i)+r(i)]  Ð i       NLO 

Y; , %, *Po*.-*$;,*G&W5,#$*$;&$*$;,*G%.7&$,*"G,%&$"%*Y" ( )3*" C$&.#*.0*-, %7.' , *G%" 7.-." #*Y, %, *$" *C, *

&$*.$-*C&-.' *), 7, )A*E, *' ; " " -, -*&*), 7, )*" 0*.#7, -$5 , #$ fi *-( ' ; *&-*
fi  / RÕ( fi ) = 2/( f + %)    * * * * NPO 

! " #-( 5 , %*-( %G)( -*.-*$; , #*/ .7, #*CW*CSfH*Y; , %, *

CSf = B0 Ð P0 + !  [ f R( fi )-r( fi )]        NJO 
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_ " 7, %#5 , #$D-*" C4, ' $.7, *0( #' $."#*.-*-" '.&)*-( %G)(-*SfH*Y; .';* .-*$;,*-(5 *"0*'"#-(5 ,%*-(%G)(-*

&#3*$; , *G%" 0.$*" 0*$; , *G%.7&$, *" G, %&$" %A*1; ( -H*Y, *; &7, *

Sf = B0 Ð Co + f R( fi ) Ð fi         NXO*

Rigid Contracting and Parties Can Commit not to Renegotiate  

Z ; , #*$; , * ' " #$%&' $.#/ *G&%$., -*3, 7.-, *&*%./ .3*&/ %, , 5 , #$*&#3*G), 3/ , *$; &$*$; , W*Y.))*#"$*

%, #, / " $.&$, *$; , #*$; , *G%" 0.$*" 0*$; ,*G%.7&$,*"G,%&$"%*.-*/ .7, #*CWM**

iiRfCPc ()(* ONKK' * * * * * * * * NI O*

1; , *G%.7&$, *" G, %&$"%*" #)W*%, ' , .7, -*&*G&%$*" 0*$; , *-( %G)( -*/ , #, %&$, 3*CW*.$-*.#7, -$5 , #$-H*Y; .' ; *

3, G, #3-*Y; , $; , %*$; , *' " #$%&' $*5 &$' ; , -*-$&$, -*" 0*#&$( %, A*E, *' ; " " -, -*&*), 7, )*" 0*.#7, -$5 , #$ ri M*
ri  / RÕ( ri ) = 1/ f ** * * * * * * * * NQO*

! " #-( 5 , %*-( %G)( -*.-*$; , #*/ .7, #*CW*CSrH*Y; , %,  

CSr = B0 Ð P0 + (1- f )R( ri )        N] O 

1; , *ex post*5 &)&3&G$&$." #*" 0*$; , *' " #$%&' $*%, -( )$-*.#*$; , *%, ' " 7, %W*CW*$; , *' " #-( 5 , %-*" 0*&*G&%$*" 0*

$; , *-( %G)( -*/ , #, %&$, 3*CW*G%.7&$, *" G, %&$" %D-*.#7, -$5 , #$-A*

1; , *$" $&)*-( %G)( -*.-*$; , #*/ .7, #*CW*SrH*Y.$;**

Sr = B0 Ð Co + R( ri ) - ri         N9KO*

8$*' &#*C, *#" $.' , 3*$; &$H*0" %*&*/ .7, #*), 7, )*" 0*.#7, -$5 , #$H*&*0), T.C), *' " #$%&' $*), &3-*$" *&*)" Y, %*

$" $&)*-( %G)( -*$; &#*&*#"$*%, #, / " $.&$, 3*%./ .3*' " #$%&' $A*1; .-*.-*3( , *$" *$; , *0&' $*$; &$*&*0), T.C), *

' " #$%&' $H*.#*' " #$%&-$*$" *&*%./ .3*" #, H*.#3( ' , -*%, #, / " $.&$." #*' " -$-*$; &$*' " #-$.$( $, *3, &3Y, ./ ; $*

)" --, -AX**

Rigid Contracting and Parties Cannot Commit not to Renegot iate  

b , 7, %$; , ), --H*&-*3.-' ( --, 3*&C" 7, H*Y; , #*G&%$., -*-./ #*&*%./ .3*' " #$%&' $H*$; , %, *.-*&)Y&W-*&*%.-[ *

$; &$*$; .-*' " #$%&' $*Y.))*#"$*C, *&GG)., 3*ex post*&#3*Y.))*C, *%, #, / " $.&$, 3*?*$; ( -*), &3.#/ *$" *$; , *' &-, *

"0* &#*.#.$.&)* 0),T.C),* &/ %,,5,#$A*1;,#H* .0* Y, * ' " #-.3, %* $; &$* &* %./ .3* ' " #$%&' $* 5 ./ ; $* C, *

%, #, / " $.&$, 3H*$; , *G%" 0.$*/ , #, %&$, 3*CW*-( ' ; *' " #$%&' $*0" %*$; , *G%.7&$, *' " #$%&' $" %*.-*/ .7, #*CW**

+ # + # ,-

.
/0

1 ())(()()(* iiriRfCPiiRfCPc ONONA
<
9

O9NONA KKKK &&' * * N99O*

*************************************************
X*1;.-* 3",-* #"$*.5 G)W*$;&$*%./.3*' "#$%&'$-*&%,*&)Y&W-*$"*C,*G%, 0, %%, 3*$" *0), T.C), *" #, -*C,'&(-,* $;,*/)"C&)*-( %G)(-*.-*
&)-" *&*0( #' $." #*" 0*$; , *.#7, -$5 , #$-*%, &).\ , 3*CW*G%.7&$, *" G, %&$" %-A*
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Y;,%,*N9f&O*.-*$; ,*G%"C&C.).$W*$" *-,,* $; ,*ex ante*%./.3*'"# $%&'$*C,*%,#,/"$.&$,3A*1;,* " G$.5&)*

),7,)*"0*.#7,-$5, #$*.-*$;,#*/.7,#*CW*

O<N

<
ONnR

fff
iRi rrrr

(())
*

%&%
* * * * * * N9<O*

Z , *"C-,%7,*$;&$*Y;,#* &*m*9*Ni.e. $;,*G%"C&C.).$W*$"*%,#,/"$.&$,*&*%./.3*'" #$%&'$*.-*\ , %"OH*Y, *

0.#3*$;,*%,-()$-*$;&$*Y"()3* "''( %*Y; , #*$; , */ " 7, %#5 , #$*' &#*' %, 3.C)W*' " 5 5 .$*#" $*$" *%, #, / " $.&$, *

N,i(&$."#-*Q*&#3*9<*&%,*$;,*-&5, OA***

!"#-(5 ,%*-(%G)(-*.-*$;,#*/.7,#*CWM*

CSrr * & BK ( PK ) N9( f ORNi rr O+ #) N9( &OBK ( PK )
9
<

f ARNi rr O( rNi rr O+ #12
02/2

.2
-2,2
* * N9LO*

8$*0" ))" Y-*$; &$*$; , */ )" C&)*-( %G)( -*.-M**

Srr * BK ( CK ) N9( &Of RNi rr O) &RNi rr O( i rr * * * * * * N9PO*

2.3.  Comparisons 
2 -*3.-' ( --, 3*.#*$; , *0.%-$*G&%$H*Y, *3" *#" $*' " #-.3, %*$; , *' &-, *" 0*%./ .3*' " #$%&' $.#/ *Y.$; " ( $*&#W*

%,#,/"$.&$."#*&-*&*G)&(-.C),*"#,A*1;(-H*.#*$;.-*G&%$H*Y,* Y.))*&)Y&W-*'"5 G&%,*&#3*'"#$%&-$*

0),T.C),*&#3*%,#,/"$.&$, 3*%./ .3*' " #$%&' $-A*

Contractual Choices and Global Surplus 

1"*C,*&C),*$"*/,#,%&$,*G%"G"-.$."#-*&C"($*,00.'.,#$*'"#$%&'$(&)*' ; " .' , -H*&#3*$; ( -*$" *C, *&C), *

$"*%&#[*%./.3*&#3*0),T.C),*'"#$%&'$.#/H*Y,* ;&7,*$"*'"5 G&%,*$;,*/,#, %&$, 3*/ )" C&)*-( %G)( -*( #3, %*

$;,*$Y"*$WG,-*"0*'"#$%&'$.#/A***

>"%,* G%,'.-, )WH*&*%./.3*' "#$%&'$*f* C($*%,#,/"$.&$,3*Y.$; *&*G%" C&C.).$W*N9f& O*f* Y.))*C,*

G%,0,%%,3*$"*&*0),T.C),*"#,*Y;,#*

Srr >Sf "  B0 Ð Co + f R( fi ) Ð fi < B0 Ð Co + 
rrrrrr iiRiRf ()( ONONO9N &&  N9JO*

Y;.';* ),&3-*$"*$;,*0"))"Y.#/*'"#3.$."#* *

f R( fi ) Ð fi < ONrriRf rri(  + + #
!! "!! #$

ionrenegotiattodue

surplusoflossdeadweight

rrrr iRfiR ONON (&     N9XO*

8$*.-*-$%&./ ; $0" %Y&%3*$" *-, , *$; &$*$; , *;./ ; , %*$; , *%, #, / " $.&$." #*' " -$-*Nf 3 KO*&#3*$;,*)"Y,%*$;,*

).[ , ).; " " 3*" 0*' " #$%&' $*%, #, / " $.&$." #*N&3 9OH*$;,*5 " %,*,00.'.,#$*.-*&*%./.3*'"# $%&'$*'"5 G&%,3*$"*

&*0),T.C),*"#,A*c,-.3,-H*.$*0"))"Y-*0%"5*N9XO*$;&$*$;,*'"#3.$."#-*(#3,%*Y; .' ; *&*%./ .3*' " #$%&' $*

/,#,%&$,-*5"%,*.#7,-$5,#$-*$;&#*&*0),T.C),*"#,* &)-"*),&3*$"*&*;./;,%* /)"C&)*-(%G)(-A*1;(-H*$;,*
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i(,-$."#* "0*$;,*,00.'.,#'W*"0*%./.3*vsA*0),T.C),*$"))*&34(-$5, #$*G%"7.-."#-*'"5 , -*3"Y#*$"*$;,*

'"5 G&%.-"#*"0*fi *&#3*rri A***

Contractual Choices and Investment Levels 

Z ; , #*$; , *G&%$., -*-./ #*&*0), T.C), *' " #$%&' $H*$; , *0.%-$*C, -$*.-*#" $*&$$&.#&C), H*&$*$; , *, T' , G$." #*" 0*

&*G&%$.'()&%*'&-,*Y;,%,* f * 9*Ni.e. $;,%,*&%,*#"*%,#,/"$.&$."#*'"-$-O*&#3*%* 9*Ni.e. $; , %, *&%, *#" *

-G,'.0.'* .#7, -$5, #$-OA*B(%G)(-*/,#,%&$,3*CW*-('; *&*'"#$%&'$*.-*-(Cf"G$.5&)*C,'&(-,* " 0*$;,*)"Y*

.#',#$.7,-*0" %*$;,*"G,%&$"%*$"*.#7,-$A*1;.-* .-*, TG)&.#,3*CW*$;,*0&'$*$;&$*$;,*"G,%&$"%*&#$.'.G&$,-*

$;&$*;, *Y.))*;&7,*$"*),$*&*G&%$*"0*$;,*-(%G)(-*/,#,%&$,3*CW*;.-* .#7,-$5, #$-*$"*$;,*B$&$,*Y;,#*

%,#,/"$.&$."#*"''(%-*N $fi *i*OA*

80*Y,* #"Y*)""[* &$*$;,*';".',* "0*'"#$%&'$*$WG,*Y;,#* $;,*'"#$%&'$.#/*G&%$.,-*'&##"$*'"55.$ *

#" $*$" *%, #, / " $.&$, H* .$* .-*3%.7, #*CW*$; , * ' " 5 G&%.-"#* "0*.#7,-$5, #$*),7, )-*$;&$*,#-(,* 0%"5*

,i(&$."# -*NPO*&#3*N9<OA*1;,* #,',--&%W*'"#3.$."#-*0" %*&*%./ .3*' " #$%&' $*$" *C, *G%, 0, %%, 3*$" *&*

0),T.C),*"#,*&%,M*
rri o 4fi %%&N<f ( %( f O& K4 & 5 K**&#3**N<f ( f O5 %* * * * N9I O*

8#*"$;,%*Y"%3-H*,i(&$."#*N9IO*),&3-*$"*$;,*0"))"Y.#/*G%"G"-.$."#-M*

Proposition 1*1;,* )"Y, %*$;,*).[,).;""3* "0*'"#$%&'$*%,#,/"$.&$."#*Ni.e. 93& OH*$; , *5 " %, *).[ , )W*

$;&$*$;,*'"#$%&'$*Y.))*C,*%./.3A**

6%"G"-.$."#*9*;./;)./;$-* $;,*#,,3* 0"%*$;,* '"#$%&' $.#/ *G&%$., -*$" *C, *, #" ( / ; *' %, 3.C), *Y; , #*

$; , W*G), 3/ , *$; &$*$; , W*Y.))*#" $*%, #, / " $.&$, *$; , *'" #$%&'$A*8#*0&'$H*$;,%,*.-*#"*G".#$*.#*5 &[.#/* &*

%./.3*'"#$%&'$*.0*"#,* [#"Y-* $;&$*.$*Y.))*C,*%,#,/"$.&$,3A*

Proposition 2*1;,* ; ./; ,%*$;,*3,/ %,,* "0*.#7,-$5, #$*-G,'.0.'.$W*Ni.e.%3 KOH*$; , *5 " %, *).[ , )W*

$;&$*$;,*'"#$%&'$*Y.))*C,*%./.3A*

1; .-*%, -( )$*.-*, TG)&.#, 3*CW*$; , *0&'$*$;&$*&*%./.3*'"#$%&'$*,#-( %,-*$;,*G%.7&$,*"G,%&$"%*$;,*

-; &%, *" 0*$; , *-( %G)( -*/ , #, %&$, 3*CW*; .-*.#7, -$5 , #$-H*.#*'"# $%&-$*$"*&*0),T.C),*'"#$%&'$*.#*Y;.';*

%,#,/"$.&$."#*-G).$-*$;,*-( %G)(-*C,$Y,,#*G&%$.,-A**

Proposition 3*1; , *5 " %, *).[ , )W*' " #$%&' $.#/ *G&%$., -*' &#*-G, ' .0W*ex ante*&*%./ .3*' " #$%&' $*$; &$*Y.))*

C,*,00.'.,#$*ex post*Ni.e. f 93 OH*$;,*5" %,*).[,)W*$;&$*$;,*'"#$%&'$*Y.))*C,*%./.3A*

6%"G"-.$."#*L*G".#$-*"($*$;&$*%./.3*'"#$%&'$-*&%,*#,',--&%.)W*.#'"5 G),$,A*1;.-* /.7,-* %.-,*$"*

5 &)&3&G$&$."#*'"-$-*$;&$*5&[,*$;,*(- ,*"0*-(';*'"#$%&'$-*G%";.C.$.7,)W*'"-$)WA*

Proposition 4*1; , *5 " %, *3.00.' ( )$*$; , *ex post*&3&G$&$."#*"0*&*0),T.C),*'"# $%&'$*Ni.e. f 3 KOH*$; , *

5 " %,*).[, )W*$;&$*$;,*'"#$%&'$*Y.))*C,*%./.3A*

1; .-*' )&.5 *.-*-$%&./ ; $0" %Y&%3M*.#'%,&-,3*'"-$-* "0*ex post*&3&G$&$." #*Y.))*%,3( ' , *$; , *( -, *" 0*

0),T.C),*'"#$%&'$-A**
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3. Relating the model to data 

=(%*5 "3,)* G".#$-*"($*$;,* '"-$-* &#3*C,#,0.$-*"0*$Y"*$WG,-*"0*'"#$%&'$(&)*3,-./#A*8#*$;.-*

-,'$."#H*Y,*3,-'%.C,*$;,*,5 G.%.'&)*.5 G).'&$."#-*"0*$;.-*5 "3,)A**

=(%*5 "3,)* W.,)3-*"#,* ,),5 ,#$&%W*G%,3.'$."#*&C"($*;"Y* '"#$%&'$(&)*';".',-* Y.))*3.00,%*

&' %" --*.#-$.$( $." #&)*0%&5 , Y" %[ -A*2 -*; ./ ; )./ ; $, 3*C, 0" %, H*Y, *&--( 5 , *$; &$*$; , *).[ , ).; " " 3*" 0*

(#&#$.'.G&$,3*%,#,/"$.&$."#*.-* ,T"/,#"(-H* i.e.* 3.-'"##,'$,3* 0%"5* $;,* '"#$%&'$(&)*3,-./#A*

a,#,/"$.&$."#*.-*$;(-* '"#-.3,%,3H*.#*" ( %*5 " 3, )H*&-*&*G" ).$.' &)*3, ' .-." #A*1; , *G%" C&C.).$W*" 0*

%, #, / " $.&$." #* .-*$; , %, 0" %, * ' " %%, )&$, 3*Y.$; *$; , * .#-$.$( $." #&)*&#3*%,/ ( )&$" %W*, #7.%"#5 , #$* .#*

Y;.';* $;,*'"#$%&'$*$&[, -*G)&',A*1"*$;,*,T$,#$*$;&$*.$*.-*(-,),--* $"*3,7.- , *&*%./.3*'"#$%&'$*.0*"#,*

[#"Y-* $;&$*.$*Y.))*C,*%,#,/"$.&$,3H*&*0.%-$*G%,3.'$."#* .-* $;,%,0"%,*$;&$*Y,&[* .#-$.$($."#&)*

0%&5 , Y" %[ -*N, A/ A*$; , *%, ).&C.).$W*" 0*' " #$%&' $*,#0" %',5,#$*.-*Y,&[O*Y.))*5 " %,*).[,)W*),&3*$"*

0),T.C),*'"#$%&'$-A***

=(%*5 "3,)*&)-"*W.,)3-*$Y"*G%,3.'$."#-*&C"($*;"Y* $;,*'"#$%&'$(&)*3,- ./# *Y.))*3.00,%*&'%"--*

G%"4,'$*';&%&'$,%.-$.'-A*S.%-$H*$;,* $;,"%W*-(//,-$-* $;&$*'"#$%&'$.#/*G&%$.,-*&%,*),--* ).[,)W*$"*

3,-./#* %./.3*'"#$%&'$-*0"%*Y;.';* $;,*(#',%$&.#$W*.-*;./;,%A*1;,* .#$(.$."#*.-*$;&$*5 &)&3&G$&$."#*

'"-$-* &%,*&*0(#'$."#* " 0* (#',%$&.#$WH*-"* $;&$* $;,* ;./;,%* $;,* (#',%$&.#$WH*$;,* ;./;,%* $;,*

G%"C&C.).$W*$;&$*$;,*%./.3*'"#$%&'$*Y.))*C,*C&3)W*-G,'.0.,3A*B,'"#3H*0"))"Y.#/* 3.%,'$)W*0%"5*

G%"G"-.$."#*<H*$;,* $;,"%W*G%,3.'$-*$;&$*'"#$%&'$.#/* G&%$.,-*&%,*5 " %,*).[,)W*$"*3,7.-,* %./.3*

'"#$%&'$-*0"%*Y;.';*$;,*3,/%,,*"0*.#7,-$5, #$*-G,'.0.'.$W*.-*;./;A**

2*0(%$;,%*-,$*"0*G%,3.'$."#-*$;&$*,5 ,%/,*0%"5*$;,*$;,"%,$.'&)*0%&5,Y"%[*.#7")7,*3.00,%,#',-*

.#*'"#$%&'$.#/*G&%$.,-D*';&%&'$,%.-$.'-A*1;,* 5 " 3,)* -(//,-$-* $;&$*$;,* )"Y,%*$;,* %,G($&$."#&)*

'&G.$&)*"0*$;,* '"#$%&'$.#/*G&%$.,-H*$;,* 5 " %,*).[,)W*'"# $%&'$-*Y.))*C,*%./.3A*1; .-*G%,3.'$."#*

,5 G;&-.\,-*$;,*0&'$*$;&$*'"-$-* "0*ex post*&3&G$&$."#*&%,*&*0(#'$."#* "0*$;,*Y.)).#/#,--* "0*$;,*

'"#$%&'$.#/*G&%$.,-*$"*,#$,%*"%*#"$*.#*'"#0).'$-H*;&//).#/* &#3*0%.' $." #A*1; ( -H*Y; , #*G&%$., -*

3,'.3,* $"*3,7.-,* &*0), T.C), *' " #$%&' $H*$; , W*; &7, *$" *&' ' " ( #$*Y.$; *Y; " 5 *$; , W*-./ #*$; , *' " #$%&' $H*&-*

%,#,/"$.&$."#*Y.))*.#,7.$&C)W*"''( %A*a,G($&$."#*.-*$; , %, 0" %, *&#*.5 G" %$&#$*3.5 , #-." #H*%, 3( ' .#/ *

$;,*G%"C&C.).$W*"0*;./;* ex post*%,#,/"$.&$."#*'"-$-A*8#*&33.$."#H*.$*.-*G" --.C), *$; &$*3.00, %, #' , -*.#*

G" ).$.' &)* .3, " )" / W* N, A/ A* ), 0$* " %* %./ ; $* ), &#.#/ * G(C).'*&($;"%.$.,-O*5 ./;$ * &00, ' $* ' " #$%&' $( &)*

';".',-A*

1"* $,-$*"(%*G%"G"-.$."#-H*Y,* #"Y* $(%#*$"*$;,* '&-,* "0*$"))*&34(-$5 , #$*G%"7.-."#-*.#*

.#0%&-$%(' $(%,*'"#',-- ."#*'"#$%&'$-A*

*
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4. Toll Adjustment Processes in Infrastructure Concession 
Contracts 

4.1.  The Particular Case of Infrastructure Concessions 
1;,* 3,/%,,*"0*'"5 G),T.$W*&#3*(#',%$&.#$W*&#3*$; , *).[ , ).; " " 3*" 0*" GG" %$(#.-5 *'"5 , *3.%,'$)W*

$" *C, &%*.#*$; , *3, -./ #*" 0* .#0%&-$%( ' $( %, * ' " #' ,-- ."#* '"#$%&'$-A*cW*.$-*#&$(%,H*.#0%&-$%('$(%,*

'"#',--."#H* &-*)"#/f$,%5*'"#$%&'$-H*.#7")7,-* &*;./;* 3,/%,,* "0*(#',%$&.#$WA*B"5,* 5 ./;$*

$;,%,0"%,*-&W*$;&$*$;,%,*.-*#"$;.#/ *#, Y*; , %, *&#3*$; &$*5 " -$*C( -.#,--*3,'.-."#-* &%,*$&[,#*.#*$;,*

0&',*"0*(#',%$&.#$WA*c($*.$*.-*&*5 &$$,%*"0*3,/%,,H*&#3*(#',%$&.#$W*.#*.#0%&-$%('$(%,*3,'.-."#* .-*

/,#,%&))W*5(';* /%,&$,%*$;&#*.#*5 " -$*"%3.#&%W*C( -.#,--* 3,'.-."#-* N6%(3D; " 5 5 , H*<KKPOA*2 -*&*

5 &$$,%*"0*0&'$H*0"%,'&-$.#/*,%%"%-*&#3*&--"'.&$,3*%.-[-*&%,*';&%&'$,%.-$.'-*"0*.#0%&-$%('$(%,*

G%"4,'$-A*B$(3.,-* "0*-(';* , %%"%-*N6.'[%,))H*9]]KH*S)W7C4,%/ H*9] ] I H*<KK<H*<KKLH*=3, ' [ H*<KKPO*

-;"Y* $;&$*'"#-$%('$."#*'"-$-* &%,*/,#,%&))W*(#3,%,-$.5&$,3*&#3*$%&00.' *" 7, %, -$.5 &$, 3H*CW*)&%/ , *

&5 " ( #$-A* b , 7, %$; , ), --H* $; , -, * %, -( )$-* ; &7, * $" * C,* i(&).0.,3* %,/&%3.#/* 0"%,'&-$*,%%"%-*"#*

'"#-$%('$."#*'"-$A*8#*0&'$H*&)$;"(/;* -(';* ,%%"%-*;&7,*C,,#*%,)&$,3*.#*$; , *).$, %&$( %, H*,-G,'.&))W*.#*

dY;.$,*,),G;&#$-eH*'"#-$%('$."#* '" 5G&#.,-*&%,*#"Y&3&W-*&C),*$"*0"%,'&-$*'"- $-*&''(%&$,)WH*

,T',G$*0"%*7,%W*#,Y*'"5G),T*G%"4,'$-A**

1;,* ).[,).;""3* "0*"GG"%$(#.-5*.#*'"#',--."#* '"#$%&'$-*.-*#"$*&#W*5 " %, *$" *C, *G%" 7, 3*&-*

Y,))A*1;,* %,)&$,3*).$,%&$(%,*$"*'"# ',--."#* '"# $%&'$-H*,5 G.%.'&)*N_"5 ,\f8C&#,\* &#3*>,W,%H*

9]]LH*c&4&%.*,$*&)AH*<KKPH*^#/,)* ,$*&)AH*<KKLH*^-$&';,H*<KKPH*_(&-';H* <KKPO*&-*Y,))* &-*

$;,"%,$.'&)*NZ.)).&5-"#H*9]IXOH*G".#$-*"($*$;&$*$;,-,* '"#$%&'$-*C,$Y,,#*&*G(C).'*&($;"%.$W*&#3*

&*G%.7&$,*,#$.$W*&%,*G&%$.'()&%)W*G, %7&-.7, *%, #, / " $.&$."#-*G%"#,A*8#*&*-$(3W*"#*5 " %,*$;&#*9HKKK*

'"#',--."#* '"#$%&'$-*&Y&%3,3*3(%.#/*$;,*9]]K-* .#*:&$.#*25,%.'&H*_(&-';* N<KKPO*0"(#3*$;&$H*

Y.$;.#*$;%,,*W,&%-H*$,%5-* ;&3*C,,#* ';&#/,3* -(C-$&#$.&))W*.#*"7,%*XKh*"0*$;,* '"#$%&'$-A*

2''"%3.#/* $"*;.5 H*$;,*0%,i(,#'W*"0*%,#,/"$.&$."#*.-*$%"(C).#/*C,'&(-,* $;, *' " #$%&' $( &)*' ; &#/ , -*

"0$,#*&%,*#"$*3,-.%&C),A*8#*-"5 , * '&-,-H*%,#, / " $.&$." #-*&))" Y* / " 7, %#5 , #$-*$" * , TG%" G%.&$, *

'"#',--."#&.%,-* &0$,%*$;,W*;&7,* -(#[* $;,.%*.#7,-$5, #$-A*8#*"$;,%*'&-,-H*'"#',--."#&.%,-*

%,#,/"$.&$,*'"#$%&'$-*.#*"%3,%*$"*-; .0$*)" --, -*$" *$&TG&W, %-A***

1;,* 3,-./#* "0*'"#$%&'$(&)*'"5 G,#-&$."#*G%"',--,-*.#*.#0%&-$%('$(%,*'"# ' ,--."#* '"#$%&'$-*.-*

#" $*%, / ( )&$, 3H*i.e. $; , %, *&%, *#" *%( ), -*$; &$*3, $, %5 .#, *$; , *-, $*" 0*&))" Y&C), *$" ))*&34( -$5 , #$*

G%"',--,-A*1;.-* .-*&#"$;,%*G&%$.'()&%*0,&$(%,*"0*.#0%&-$%(' $(%,*'"#',-- ." #*'"#$%&'$-*&#3*$;.-*

'"5 G),$,*0%,,3"5 *.#*3,$,%5.#.#/* $;,* '"#$%&'$( &)*'"5 G,#-&$."#*&%%&#/,5 ,#$*,TG)&.#-*$;,.%*

/%,&$*3.7,%-.$W*&#3*'"5 G),T.$WH*;. /;)./;$,3* .#*$;,*#,T$*G&%$A*1; .-*-$%, #/ $; , #-*$; , *%, ), 7&#' , *" 0*

$;,*&#&)W-.-*"0*$;,*';".',* "0*$;,*$"))*&34(-$5, #$*G%"',--A*

S.#&))WH*'"#',--."#* '"#$%&'$-*&%,*5 " -$*"0$,#*&Y&%3,3*(#3,%*&#*"G,#*C.33.#/*G%"',3(%,H*

(-(&))W*.#* $Y"* -$&/,-j* .#* $;,* 0.%-$*-$&/,H* G%.7&$, * ' " #-" %$.( 5 -* -( C5 .$* $; , .%* $, ' ; #.' &)*

i(&).0.'&$."#-H*0"))"Y.#/* $;,* %(),-*3,0.#,3*CW*$;,* G(C).'* &($;"%.$WA*8#*$;,* -,'"# 3* -$&/,H*

i(&).0.,3*'"#-"%$.(5-H*i.e.*$; , *' " #-" %$.( 5 -*-, ), ' $, 3*&0$, %*$; , *0.%-$*-$, GH*&%, *&))" Y, 3*$" *C.3A*1; , *
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'"#',--."#* .-* $;,#* &Y&%3,3*$"*$;,* '"#-"%$.(5*Y.$;*$;,* C,-$*C.3*N-"5 ,$.5 ,-* $;,%,*.-* &#*

&33.$."#&)*-$&/,*C,$Y,,#*$;,*-,'"#3* -$&/,*&#3*$;,*-,),'$."#* "0*$;,*C, -$*C.3H*Y; .' ; *' " #-.-$-*.#*

-,),'$.#/* $;,*$Y"*C,-$*C.33,%-*&#3*&-[.#/*$;,5 *$"*-( C5 .$*.#*&*$; .%3*-$&/ , *$; , .%*c , -$*2 #3*S.#&)*

=00, %OA* > " -$* " 0* $" ))* %" &3* ' " #' , --." #* ' " #$%&'$-*&%,*&Y&%3,3*7.&*)"YfC.3*&('$."#-* Y.$;*

&34( 3.' &$." #*' %.$, %.&*/ " .#/ *0%" 5 *$; , *)" Y, -$*$" ))H*$"*$;,*)"Y,- $*G(C).'*-(C7,#$."#*%,i(.%,3H*"%*$"*

$;,*-;"%$,-$*),#/$;* "0*$;,* '"#',--."#A* =#',* $;,*C,-$*"00,%*.-*-,),'$,3H*$;,%,*.-*$;,* -"f'&)),3 *

dG%,0,%%,3*C.33,%*G;&-,eH*3(%.#/*Y; .';* $;,* G(C).' *&( $; " %.$W*#, / " $.&$, -*Y.$; *$; , *G%, 0, %%, 3*

C.33,%*$;,*0.#&)*$,%5-*"0*$;,* '"#$%&'$A*1;(-H*3(%.#/*$;.-*G;&-,H*$;,*G(C).'*&($;"%.$W*;&-*$;,*

"GG"%$(#.$W*$"*5 &[,* $;,*'"#$%&'$*5"%,*%./.3*"%*5"%,*0),T.C),A*2)$;"(/;* $;.-*G%,0,%%,3*C.33,%*

G; &-, *.-*#" Y&3&W-*i ( , -$." #, 3*C,'&(-,* "0*$%&#-G&%,#'W*G%"C),5 -H*),&3.#/*5 " %,*&#3*5 " %,*$"*

&3;,-."#* '"#$%&'$-H*&))*$;,*'"#$%&'$-*"0*"(%*3&$&C&-,*&%,*'"#',%#,3* CW*$;.-*G;&-,A*1;.-* 0,&$(%,*

"0*$;,*&Y&%3*G%"',--*"0*$"))*.#0%&-$%('$(%,*'"#',--."#-* .#$%"3(' , -*%, G( $&$." #&)*'"#-.3,%&$."#-*

.#*$;,*';" .',*"0*'"#$%&'$(&)*$,%5-H*5&[.#/*$;,*-$(3W*"0*-(';*&*';". ',* ,7,#*5"%,*.#$,%,-$.#/A*****

4.2.  Toll Adjustment Types 
1;,* $"))*&34(-$5, #$*G%"',--,- *$; &$*Y, *; &7, *0" ( #3*.#*" ( %*-&5 G),H*Y;.'; *Y,*#"Y*&33%,--*.#*

3,$&.)H*&%,*-( 55&%.\,3*.#*$;,*0"))"Y.#/*1&C),*9A*1"))*?*"%*G%.',*?*&34(-$5, #$*G%"',--,-*'&#*C,*

3.7.3,3*.#$"*$Y"*'&$,/"%.,-H*&($"5&$.'*G%"',--,-*&#3*%,#,/"$.&$." #*G%" ' , --, -H*, T' , G$*0" %*$; , *

5"-$*-$%.#/,#$*G"--.C.).$WH*$;,*d0.%5 f0.T, 3*G%.' , e*' " #$%&' $*NSS6OH*.#*Y; .' ; *G%.' , *.-*-G, ' .0., 3*$" *

C, *.#3, G, #3, #$*" 0*0( $( %, *, 7, #$-A*1; , *SS6*' " #$%&'$-*&%,*;"Y,7,%*7,%W*-' &%' , *.#*.#0%&-$%( ' $( %, *

'"#',--."# -*C,'&(-,* "0*$;,.%*; ./;* (# ',%$&.#$WH*&-*3.-'(--,3* &C"7,A***

Automatic Adjustment Processes 

2($"5 &$.'*G%"7.-."# -*&34(-$*$"))-*G, %."3.'&))W*&''"%3.#/*$"*G%,3,0.#,3*0"%5()&A*1;,* 5"-$*

, T$%, 5 , H*%./ .3*0" %5 *" 0*$; .-*' &$, / " %W*.-*&*3, 0.#.$, *,-'&)&$"%*N+^O*$;&$*&34(-$-*$"))-*&''"%3.#/*$"*

&#*,TG).'.$H*G%,3,0.#,3*-' ;,3(),H*.#'%,&-.#/*$"))-*&$*&*-$.G()&$,3*%&$,H*0"%*,T&5G),A*Z ; .),*$;,*

$"))*$;&$*&GG).,-*&$*&*G&%$.'()&%*3&$,*.-*,&-.)W*3, $, %5 .#, 3*CW*%, 0, %, #' , *$" *$;,*'"#$%&'$H*3,0.#.$,*

, -' &)&$" %-*; &7, *$; , *" C7." ( -*3.-&37&#$&/ , *" 0*0&.).#/*$"*5 &[,* (-,* "0*.#0"%5&$."#*&%.-.#/*"7,%*

$;,* '"(%-,* "0*$;,*%,)&$."#-;.G*&#3*$;(-* -(00,%*5 &#W*"0*$;, *3,0.'.,#'.,- *"0*0.%5f0.T,3*G%.',*

'"#$%&'$-A*6&%$.,-*;&7,*$;,#*3,7.-,3* +^* '"#$%&' $-*$;&$*G%"7.3,*5 " %,*0),T.C.).$WH*CW*&))"Y.#/*

$;,* '"#',-- ."#&.%,*&*G%,3,0.#,3*5 &%/.#*&%"(#3*$;,*&34(-$,3*G%.',*N+^R>2a_OA*B$.))H*,7,#*

$;,-,* '"#$%&'$-*5 &W*5 .--*'"-$*"%*3,5 &#3*';&#/, -*-G,'.0.'*$"*&*G&%$.'()&%*$%&#-&'$."#*&#3*$;(-*

&34(-$*$"))-*.5 G,%0,'$)WA*=#*$;,*" $; , %*; &#3H*' " #$%&' $.#/ *G&%$., -*&%,*,#-( %,3*"0*$;,*-; &%.#/*"0*

$; , *-( %G)( -A*

8#*'"# $%&-$H*0.T,3fG%.',*Y.$;*,'"#" 5 .'* G%.',*&34( -$5 , #$*N̂ 62 O*' " #$%&' $-*&$$, 5 G$*$" *%,)&$, *

'"#$%&'$*$"))-*$"*5 &%[,$*'"#3.$."#-*&-*$;,W*(#0")3A*1;,* G%"',--*"0*'"5 G,#-&$."#*.-*0" %5()&.' *

&#3*$; , *, i ( &$." #*$., -*$" ))*$" *5 &%[, $*3&$&*-( ' ; *&-*$;,*'"#-(5 ,%*G%.',*.#3,T*"%*-G,'.0.'* )&C"%*"%*

5 &$,%.&)-*.#3.',-A*8#*G%&'$.',H*$; , *0), T.C.).$W*" 0*-( ' ; *&*' " #$%&'$*3,G,#3-*(G"#*$;,*#(5 C,%*&#3*
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.5 G"%$&#',*"0*$;,*.#3,T,3*'&$,/"%.,-A*1;.-* .-*$; , *%, &-" #*Y; W*Y, *; &7, *3.-$.#/(.-;,3* $;,*0.T,3f

G%.',*Y.$;*G&%$.&)*,'"#"5 .'*G%.',*&34(-$5, #$*'"#$%&'$H*Y;.';* (-,-* $;,*'"#-(5 ,%*G%.',*.#3,T*$"*

3, $, %5.#, *$" ))-*&' ' " %3.#/ *$" *&#*&/ %,, 3f( G" #*' "5G,#-&$."#*0"%5 ()&*NS6R!68OH*0%"5*$;,*0.T,3f

G%.',*Y.$;* ,'"#"5 .' * G%.',*&34(-$5, #$*'"#$%&'$H*Y;.';* (-,-* '"-$* .#3.',-* NS6R!=B1OA*

85G),5 ,#$&$."#*%,5&.#-*$;(-* -$%&./;$0"%Y&%3H*Y; .), *$" ))-*C, ' " 5 , *5 " %, *0), T.C), A*c ( $*$; , *

%, i ( .%, 5 , #$* $; &$* $; , * ' " #$.#/ , #' ., -* &#3* $; , * ' " 5 G, #-&$." #* 0" %5 ( )&-* 5 ( -$* C, * , TG).' .$)W*

G%,-G, ' .0., 3*' " #-$%&.#-*$; , *0), T.C.).$W*" 0*-( ' ; *' "#$%&'$-A*c,-.3,-H*$;,*G%&'$.'&).$W*"0*.#3,T.#/*.-*

).5 .$, 3*CW*$; , *%,)&$." #-; .Gf-G, ' .0.' *#&$( %,*" 0*5 &#W*" 0*$; , *&--, $-*3, 7, )" G, 3*$; &$*.-" )&$, -*$; , *

G&%$.,-*0%"5 *5 &%[,$*&)$,%#&$.7,-A*1; ,* G"--.C.).$W*0"%*$;,* '"# ',--."#&.%,*$"*C,*,#-( %,3*"0*&*

0.T,3*5 .#.5(5 *.#'%,&-,*"0*$;,*0.T,3fG%.',*$;%"(/;* &*3,0.#.$,*,-'&)&$"%*NS6R^62R+^OH*"%*$"*

;&7,*&*G%,3,0.#,3*5 &%/.#*&%"(#3*$;,*&34(-$,3*G%.',*NS6R^62R>2 a_OH*"%*&*$%&00.'*7&%.&$."#*

.#3,T&$."#*NS6R^62R1a2SS8!O*.#* $;,* '"5 G,#-&$."#*0"%5()&H*,7,#* .0*.$*G%"7.3,-*5 " %,*

0),T.C.).$WH*3" ,-*#"$*%,5"7,*$;,-,*3 %&YC&'[-A**

6&%$.,-*;&7,* &)-"*3,7.-,3* &34(-$5,#$*G%"7.-." #-* -(';* &-* #"$f$"f,T',,3* G%.',*Nb1^6O*

')&(-,-H*Y;.';* &00"%3*5"%,*0),T.C.).$W*Y; .),* '"#-$%&.#.#/*-,)),%*"GG"%$(#.-5A*1;,* #"$f$"f

,T',,3* G%.',*Nb1^6O*;&-*C,,#* -G,'.0.,3* .#.$.&))W*&#3*$;,* '"#',--."# &.%,*5 &W*,.$;,%*;&7,*

' " 5 G), $, *0%, , 3" 5 *.#*3, $, %5 .#.#/ *$; , *G%.' , *&$*"%*C,)"Y*$;,*', .).#/H*C, .#/*;"Y,7,%*'"#-$%&.#,3*

CW*&*).5 .$*" 0*$" ))*7&%.&$." #*0%" 5 *" #, *W, &%*$" *&#" $;,%H*"%*5 &W*;&7,*$"*#,/"$.&$,*Y.$;*$;,*G(C).'*

&( $; " %.$W*$; , *3, $, %5 .#&$." #*" 0*&*0.%5 *G%.' , *&$*" %*C, )" Y*$; , *' , .).#/ A*1; ( -H*b 1^ 6*' " #$%&' $-*&%, *

#"$*G(%,*&($"5&$.'*&34(-$5, #$*G%"',--,-* .#-"0&%*&-*$;,* 0.#&)*G%.',*5&W*C,*$;,* %,-()$*"0*&*

#, / " $.&$." #*C( $*$; , W*&%, *&)-" *#" $*%, #, / " $.&$." #*G%"7.-."#-* .#&-5( ';* &-*$;,*'"#$%&'$.#/*G&%$.,-*

3" *#" $*-G, ' .0W*ex ante*G, %."3.'* #,/" $.&$."#*"0*$;,*$"))*&34(-$5, #$*G%"',--A*8#*&33.$."#H*.#*&))*

$;,*'"#$%&'$-*%,-"%$.#/*$"*$;.-*b1^6* &34(-$5, #$H*$;,*$"))*',.).#/* .-*)""-,#,3* CW*.#3,T.#/*$;"-,*

$" ))-*$" *$; , *' " #-( 5 , %*G%.' , *.#3,T*Nb1^6R!68O*"%*$"*G%,-G,'.0.,3*'"- $*.#3.',-* Nb1^6R!=B1OA*

1; .-*&GG%" &' ; *, #$&.)-*), --*G%, -G, ' .0.' &$." #*$; &#*S6R! 68*" %*S6R! =B1H*&-*' " #$.#/ , #' ., -*$; &$*

5 &W* .#0)( , #' , * $; , * 0.#&)* $" ))* &%, * #" $* , #( 5 , %&$,3A*b,7,%$;,),--H*$;,* #"$f$"f,T',,3fG%.',*

-G,'.0.,3*.#.$.&))W*5 &W*$(%#*"($*$"*C,*(#-(.$&C),*N3(,*$"*0"%,'&-$.#/*,%%"%-*"#*'"# -$%('$."#*

'"-$-* "%*$%&00.'OA*1;(-H*$"*G%"$,'$*'"#',--."#& .%,-*0%"5*(#-(.$&C),* '"5 G,#-&$."#*&34(-$5, #$H*

G&%$.,-*;&7,*3,7.-,3* #"$f$"f,T',,3 fG%.',*Y.$;*,' " #" 5 .' *G%.' , *&34( -$5 , #$*' " #$%&' $-*?*! 68*" %*

!=B1* "%*C"$;*?*$;&$*,.$;,%*,#-(%,*$;,*'"#',- -." #&.%, *&*0.T, 3*5 .#.5 ( 5 *.#'%,&-,*"0*$;,*b1^6*

$;%"(/;* &* 3,0.#.$,*,-'&)&$"%*Nb1^6R+^R^62OH*"%*&#*.#3,T&$."#*$"* $%&00.'*7&%.&$."#*

Nb1^6R1a2SS8!R^62OH*"%*&*5 &%/.#*"0* G%.',-* Nb1^6R^62R>2a_OA*B$.))H*, 7,#* $;,-,*

'"#$%&'$-*3"*#"$*$"$&))W*G%" $, ' $*$; , *' " #' , --." #&.%, *0%" 5 *&#*(#-(.$&C),*',.).#/* $"))A*8#*&33.$."#H*

$;,*#,,3*$"*';,'[* &#3*7&).3&$,*$%&00.'*7&%.&$."#*5 &[,-* $;,*G%"7.-."#-*Y.$;*.#3,T&$."#*$"*$%&00.'*

7&%.&$." #* 5 " %, * ' " -$)W* $" * .5 G), 5 , #$* $; &#* 5 , %, * .#3,T*0"%5()&-*&#3H*C,.#/* ),--* 3,0.#.$,H*

.#$%"3(',* &*-"5 , Y;&$*/%,&$,%*G%"-G,'$*"0*-$%&$,/.'* C,;&7."%A*1;,* 5 " -$*0), T.C), *" G$." #H*&-*&#*

&( $" 5 &$.' *&34( -$5 , #$*G%" ' , --H*&00" %3-*$; , *' " #' , --." #&.%, *$" $&)*0%, , 3" 5 *.#*3, $, %5 .#.#/ *&#3*
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.5 G"-.#/*$"))-*3(%.#/*$,#*W,&%-*&#3*$;,#*,- $&C).-;,-* &*b1^6* Y.$;*.#3,T&$."#*$"*'"-$* .#3.',-*

&34(-$5, #$*0"%*$;,*%,-$*"0*$;,*'"#',--."#*NSa^^Rb1^6R!=B1OA***

Renegotiation Adjustment Processes  

6&%$., -*; &7, *&)-" *3, 7.-, 3*.#*"( %*-&5 G),*"0*'"# $%&'$-*%,#,/ " $.&$." #*G%" 7.-." #-*Na^b ^ _ OH*

Y;.';* '"#-.-$* .#*3, $,%5.#.#/*ex ante*G,%."3.'*ex post*#,/"$.&$."#-*"0*$;, *.#.$.&)*&34( -$5 , #$*

G%"',--A*1;(-H*G,%."3.'&))WH*G&%$.,-* $&[,*.#$"*&''"(#$* $;,*0())*%&#/,*"0*%,),7&#$*.#0"%5&$."#*

C,0"%,*%,&';.#/* &/%,,5,#$*"#* $"))A*1;,-,* G%"7.-."# -* &00"%3*$;,%,0"%,*$;,* $%&#-&'$."#*&*

'"#-.3,%&C),*3,/%,,* "0*0),T.C.).$WA*b , 7, %$; , ), --H*$; , *G&%$., -*5 &W*-$%(' $( %,*$; , *#, / " $.&$." #*

G%"',--*CWH*0"%*,T&5G),H*3,0.#.#/*.#*$;,* '"#$%&' $*$; , *-, i ( , #' , *" 0*" 00, %-*&#3*&' ' , G$&#' , -*" %*

-G,'.0W.#/*$;,* 3,0&()$-*.0*&/%,,5, #$*'&##"$*C, *%,&';,3A*1;,* &37&#$&/,*"0*%,#,/"$.&$."#*

&34(-$5, #$*G%"',--,-*.-*"C7."(-A*1; ,W*G,%5.$*$;,* G&%$.,-*$"*$&[,*0())*&37&#$&/,*"0*'(%%,#$*

.#0" %5 &$." #*.#*&34( -$.#/ *$" ))-A*E, #' , H*$; , W*G%" 7.3, *&*; ./ ; *3, / %, , *" 0*0), T.C.).$WA*c ( $*$; , W*&)-" *

,TG"-,*$;,*G&%$.,-*$"*$;,*'"-$-* "0*;&7.#/*$"*#,/"$.&$,*5 ( $(&))W*&'',G$&C),*$,%5-A*@#3,%*$;,-,*

&%%&#/,5 ,#$-H*$;,%,*.-*&*'"#-.3,%&C),*-'"G,* 0"%*,T,%'.-.#/*-(C$),*C&%/&.#.#/ *-$%&$, / ., -A***

*
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Table 1: Toll Adjustment Types*
Type Negotiated Ex Ante           Negotiated Ex Post

Firm-fixed price (FFP) 6%.' , * b " *#, / "$.&$."#*, T*G" -$*

Definite escalator (DE) 6%.' , *H*, -' &)&$"%
=#)W*&34( -$5 , #$*$" *G%.' , *&' ' "%3.#/ *$" *&#*, TG).' .$*

G%, 3, 0.#, 3*-' ; , 3( ),

Definite escalator with a margin 
(DE/ MARG)

6%.' , *H*, -' &)&$"%H*5 &%/ .#
=#)W*&34( -$5 , #$*$" *G%.' , *&' ' "%3.#/ *$" *&#*, TG).' .$*

G%, 3, 0.#, 3*-' ; , 3( ), *Y.$; *$; , *0), T.C.).$W*&00"%3, 3*CW*&*
G%, 3, 0.#, 3*5 &%/ .#

Fixed price with part ial 
economic price adjustment  

(FP/ CPI)

6%.' ,H*̂ ' "#"5 .' *G%.' , *&34( -$5 , #$*
0"%5 ( )&*C&-,3*"#*$; , *' "#-( 5 , %*G%.' , *

.#3, T

=#)W*0"%5 ( )&.' *&34( -$5 , #$*$"*G%.' , *&-*-G, ' .0., 3*, T*
&#$,

S.T,3*G%.' , *Y.$; *, ' "#"5 .' *G%.' , *
&34( -$5 ,#$**NS6R! =B1O

6%.' , H*̂ ' "#"5 .' *G%.' , *&34( -$5 ,#$*
0"%5 ( )&*C&-,3*"#*-G, ' .0.' *)&C"%*"%*

5 &$, %.&)-*.#3.' , -

=#)W*0"%5 ( )&.' *&34( -$5 , #$*$"*G%.' , *&-*-G, ' .0., 3*, T*
&#$,

S.T, 3*G%.' , *Y.$; *̂ 62 *&#3*Y.$; *&*
3,0.#.$, *, -' &)&$"%*NS6R̂62R+^O

6%.' , H*̂ ' "#"5 .' *G%.' , *&34( -$5 ,#$*
0"%5 ( )&H*3,0.#.$, *, -' &)&$"%

=#)W*0"%5 ( )&.' *&34( -$5 , #$*$" *G%.' , *&-*-G, ' .0., 3*, T*
&#$, *&#3*&' ' "%3.#/ *$"*&#*, TG).' .$*G%, 3,0.#,3*-' ; , 3( ),

S.T, 3*G%.' , *Y.$; *̂ 62 *&#3*Y.$; *&*
5 &%/ .#*NS6R̂62R> 2a_O

6%.' , H*̂ ' "#"5 .' *G%.' , *&34( -$5 ,#$*
0"%5 ( )&H*5 &%/ .#

=#)W*0"%5 ( )&.' *&34( -$5 , #$*$"*G%.' , *&-*-G, ' .0., 3*, T*
&#$, **Y.$; *$; , *0), T.C.).$W*&00"%3, 3*CW*&*G%, 3, 0.#, 3*

5 &%/ .#

S.T, 3*G%.' , *Y.$; *̂ 62 *&#3*Y.$; *
$%&00.' *7&%.&$."#*.#3, T&$."#*

NS6R̂62R1a2SS8! O

6%.' , H*̂ ' "#"5 .' *G%.' , *&34( -$5 ,#$*
0"%5 ( )&H*$%&00.' *.#3,T&$."#

=#)W*0"%5 ( )&.' *&34( -$5 , #$*$"*G%.' , *&-*-G, ' .0., 3*, T*
&#$, *&#3*$"*$%&00.' *7&%.&$."#

b "$f$" f, T' , , 3*G%.' , *Y.$; *G&%$.&)*
, ' "#"5 .' *G%.' , *&34( -$5 , #$*

Nb1^6R! 68O*

! , .).#/ *G%.' ,H*̂ ' "#"5 .' *G%.' , *
&34( -$5 , #$*0"%5 ( )&*C&-, 3*"#*$; , *

' "#-( 5 , %*G%.' , *.#3, T

A firm price at or below the ceiling, or no 
negot iat ion

b "$f$" f, T' , , 3*G%.' , *Y.$; *
, ' "#"5 .' *G%.' , *&34( -$5 , #$*

Nb1^6R! =B1O

! , .).#/ *G%.' ,H*̂ ' "#"5 .' *G%.' , *
&34( -$5 , #$*0"%5 ( )&*C&-, 3*"#*-G, ' .0.' *

)&C"%*"%*5 &$,%.&)-*.#3.' , -

A firm price at or below the ceiling, or no 
negot iat ion

b "$f$" f, T' , , 3*G%.' , *Y.$; *&*
3, 0.#.$, *, -' &)&$"%*&#3*&#*

, ' "#"5 .' *G%.' , **&34( -$5 ,#$*
Nb1^6R+^R̂62O

! , .).#/ *G%.' , H*3,0.#.$, *, -' &)&$"%H*
^ ' "#"5 .' *G%.' , *&34( -$5 , #$*0"%5 ( )&

A firm price at or below the ceiling, or no 
negot iat ion

b "$f$" f, T' , , 3*G%.' , *Y.$; *&*$%&00.' *
7&%.&$."#*.#3, T&$."#*&#3*&#*
, ' "#"5 .' **G%.' , *&34( -$5 ,#$*

Nb1^6R1a2SS8! R̂62O

! , .).#/ *G%.' , H*1%&00.' *7&%.&$."#*
.#3,T&$."#H*̂ ' "#"5 .' *G%.' , *

&34( -$5 , #$*0"%5 ( )&

A firm price at or below the ceiling, or no 
negot iat ion

b "$f$" f, T' , , 3*G%.' , *Y.$; *
, ' "#"5 .' *G%.' , *&34( -$5 , #$*&#3*

Y.$; *&*5 &%/ .#*
Nb1^6R̂62R> 2a_O

! , .).#/ *G%.' ,H**̂ ' "#"5 .' *G%.' , *
&34( -$5 , #$*0"%5 ( )&H*> &%/ .#

A firm price at or below the ceiling, or no 
negot iat ion

S%, ,3"5 *3( %.#/ *$, #*W, &%-*&#3*
$; , #*b1^6R! =B1*

NSa^^Rb1^6R! =B1O

! , .).#/ *G%.' ,H**̂ ' "#"5 .' *G%.' , *
&34( -$5 , #$*0"%5 ( )&*C&-, 3*"#*-G, ' .0.' *

)&C"%*"%*5 &$,%.&)-*.#3.' , -

A firm price at or below the ceiling after ten years, 
or no negot iat ion

a,#, / "$.&$."#*234( -$5 , #$-*
Na^b^_O

8#.$.&)*&( $"5 &$.' *&34( -$5 ,#$*G%" ' , --H*
S%, i ( , #' W*"0*%, #, / "$.&$."#*

A firm price

*

4.3.  Toll Adjustment Types and Contractual Rigidity 
1;,* 3,-'%.G$."#*"0*$;,* $"))*&34(-$5,#$*G%"',--,-*0"(#3*"($*.#*"(%*-&5G),* "0*'"#$%&'$-H*

G".#$-*"($*$;&$*'"#$%&'$.#/*G&%$.,-*3"*#"$*3,$,%5.#,*0($(%,*G%.',-*Y.$;*$;,* -&5, *3,/%,,* "0*

%./.3.$WA*2-*&)%,&3W*3.-'(--,3H*$;,*';".',* C,$Y,,#*$;,*7&%."(-*&34(-$5, #$*$WG,-*Y.))*%,0),'$*$;, *



* 9Q

%,)&$.7,*'"-$-* "0*/"7,%#.#/*%,)&$."#-;.G-*(#3,%*$;,*%,-G,'$.7,*&%%&#/,5, #$-A*=#*$;,*"#,* ;&#3H*

%,#,/"$.&$."#*G%"7.-."#-*/,#,%&))W*" 00,%*Y.3,%*)&$.$(3, *$"*%,-G"#3*$"*';&#/.#/* '"#3.$."#-*C($*

-( C4, ' $*$; , *G&%$., -*$" *$; , *#, , 3*$" *#, / " $.&$, *G%.',-*"#* &*%,/()&%*C&-.-A*=#*$;,* "$;,%*;&#3H*

&( $" 5 &$.' *&34( -$5 , #$*G%" ' , --, -*&7" .3*$; , *, TG, #-, *" 0*#, / " $.&$." #-*C( $*&%, *), --*-, #-.$.7, *$" *

%,)&$."#-;.Gf-G,'.0.'*,7,#$-A***

2-* &*'"#-,i(,#',H* Y,* 5 &W*%&#[*$;,* '"#$%&'$*$WG,-*,#'"(#$,%,3* .#* .#0%&-$%('$(%,*

'"#',--."# -*&''"%3.#/*$"*&*i(&).$&$.7,*.#3,T*"0*%./.3.$WA*1;,* 0"))"Y.#/*$&C),-*<*&#3*L*.#3.'&$,*

$;,*%&#[.#/*"0*G%.',*&34(-$5, #$*G%"',--,-*$;&$*&%,*(-,3* .#*$;,* ,5 G.%.'&)*G&%$H*Y;,%,*)"Y,%*

#(5 , %.'&)*7&)(,-*'"%%,-G"#3*$"*),--*%./.3*'"#$%&'$-I A*1; , *5 " -$*-G, ' .0.' *' " #$%&' $*.#*$; .-*%, / &%3*

.-* '),&%)W*$;,* SS6H*Y;.';* G,%5.$-*#"*$"))*&34(-$5, #$*&$*&))A*Z ; , #*, -' &)&$, 3*CW*&*3, 0.#.$, *

&34(-$5, #$*"%*CW*&#*,'"#"5 .'* G%.' , *&34( -$5 , #$*$., 3*$" *$; , * ' " #-( 5 , %*G%.' , *.#3, T*" %*$; , *

%,&).\,3*'"-$-* "0*.5 G"%$&#$*.#G($-H*$;,* '"#$%&'$*.-* ),--* %./.3H*W,$*5 " %,*%./.3*$;&#*b1^6*

'"#$%&'$-H*&#3*$;,.%*3.00,%,#$*7&%.&$."#-H*Y;.';* &00" %3*$; , *' " #' , --." #&.%, *5 " %, *0), T.C.).$W*.#*

3, $, %5.#.#/ *$" ))-*&' ' " %3.#/ *$" *$; , *&' $( &)*' " #$, T$H*C( $*&)-" *-( C-$&#$.&)*-' " G, *0"%*" GG" %$( #.-5 A*

b,7,%$;,),--H*$;,* (GG,%*C"(#3*%,-$%&.#-*$;,* 5"-$* "GG"%$(#.-$.'*%,3.-$%.C($.7,* -$%&$,/.,-H*.#*

'"#$%&-$*$"*%,#,/"$.&$."#*&34(-$5, #$-H*Y;.';* ;"Y,7,%*G,%5.$*$;,*G&%$., -*$" *$&[ , *0( ))*&37&#$&/ , *

"0*'(%%,#$*.#0"%5 &$."#A***

 
Table 2: Dependent Variable Used in the Ordered Logit Estimations (11 groups) 
* * * * * * * * ****S%,i(,#'W** ****>,&#*
1p6^**m*9*.0*a^b^_** * * * * * L* * *****XH<Q*
* m*<*.0*Sa^ ^ Rb 1^ 6R! =B1* * * * * 9K*
* m*L*.0*b1^6R^62R>2a_* * * * * 9K*
* m*P*.0*b 1^ 6R1a2 SS8! R̂ 62 ** * * * L*
* m*J*.0*b1^6R+^R^62** * * * * L*
* m*X*.0*b1^6R!=B1*"%*b1^6R!68** * * P*
* m*I *.0*S6R̂ 62 R> 2 a_ * * * * * 9K*

m*Q*.0*S6R^62R1a2SS8!** * * * <*
m*]*.0*S6R^62R+^** * * * * 9<*

* m*9K*.0*S6R! =B1*"%*S6R! 68* * * * * X*
* m*99*.0*+^ *"%*+^ R> 2 a_ *"%*SS6* * * * Q*
*

*************************************************
I *8#*" %3, %*$" *G, %0" %5 *, ' " #" 5 , $%.' *$, -$-*" #*$" ))*&34( -$5 , #$*G%" ' , --, -H*Y, *; &7, *3, ' .3, 3*$" *5 &[ , *$Y" *' )&--.0.' &$." #-*
" 0*" ( %*' " #$%&' $-A*=#, *' )&--.0.' &$." #*%, 3( ' , -*$; , *#( 5 C, %*" 0*" C-, %7, 3*G%" ' , --, -*0%" 5 *9J*$" *99j*$; , *-, ' " #3*" #, *
0%" 5 *9J*$" *JA*@-.#/ *$; , *$Y"* ')&--.0.'&$."#-*.-*&*Y&W*$" *-,,* ;"Y* %"C(-$*"(%*%,-( )$-*&%,*&''"%3.#/* $" *$;,*Y&W*
&34(-$5, #$-*&%,*')&--.0.,3A*
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Table 3: Dependent Variable Used in the Ordered Logit Estimations (5 groups) 
* * * * * * * * ****S%,i(,#'W** ****>,&#*
1p6^**m*9*.0*a^b^_** * * * * * L* * *****LHP<*
* m*<*.0*Sa^ ^ Rb 1^ 6R! =B1* * * * * 9K*
* m*L*.0*b1^6** * ** * * * <K*
* m*P*.0*S6* * * * * * * LK*
* m*J*.0*+^*"%*SS6* * * * * * Q* *

*

=(%*;WG"$;,-.-*.-*$;&$*$;,*3,/%,,*" 0*' " #$%&' $( &)*%./ .3.$W*' ; " -, #*CW*$; , *' " #$%&'$.#/*G&%$.,-*.-*

.#0)(,#',3* CW*$;,*0&'$"%-*3.-'(--,3* .#*-,'$."#* <A*

*

5.  Infrastructure Concession Contracts: Data 

5.1.  Description of the Dataset of Contracts 
Z,* ;&7,*'"#-$%('$,3*&*3&$&-,$*'"#-.-$.#/* "0*I9*$"))*%"&3*'" #',--."#* '"#$%&'$-*N;./;Y&W-H*

C%.3/,-H*$(##,)-OA*1;,-,* I9* '"#$%&'$-*%,0,%*$"*PJ*" %./ .#&)*' " #$%&' $-*&#3*$" *<X*%, #, / " $.&$, 3*

'"#$%&'$-H*%,0,%%,3*$"* &-* d-(GG),5 , #$&)*&/%,,5,#$-eA*1;,-,* -(GG),5 , #$&)*&/%,,5,#$-*

'"%%,-G"#3*$"*#"#f&#$.'.G&$,3*&/%,,3f(G"#*5 "3.0.'&$."#-*$"*$;,*"%./.#&)*'"#$%&'$QH*&#3*$;,*0&'$*

$;&$*$;,W*'%,&$,*#,Y* &#3*3.00,%,#$*&%%&#/,5, #$-*C,$Y,,#*$;,* G&%$.,-*5 &[,* .$*G"--.C),*$"*

'"#-.3,%*$;,5 *&-*#,Y* ' "#$%&'$-*NB,,*!%"' [,%fa,W#")3-H*9]]LH*0"%*&*-.5 .)&%*5 , $;"3")"/WOA*

>"-$* G%"4,'$-* .#*$;,* -&5G),*NIXhO*&%,*S%,#';H*$;,* %,-$*'"#',%#-* '"# $%&'$-*0%"5*_%,,',H*

@#.$,3*g.#/3"5 H*!&#&3&H*6"%$(/&)H*c,#.#H*!;.),* &#3*1;&.)&#3A*1;,W*;&7,*C,,#*3,7.-,3*Y.$;*

3.00,%,#$*"G,%&$"%-A*1;,* ")3,-$*'"#$%&'$-*.#*$;,*-&5G),*Y,%,*.5 G),5 ,#$,3*.#*9]IKH*Y;,%,&-*$;,*

)&$,-$*.#*<KKJA***

5.2.  Contractual Record  
@-.#/*$;,* '"#7,#$."#* 0" %*'"#$%&'$(&)*%./.3.$W*0%"5 *1&C),*<*N99*/%"(G-OH*Y,* G%,-,#$*$;,*

'"#$%&'$(&)*%,'"%3*.#*1&C),*PA*1;,* ;" %.\"#$&)*&T.-*.3,#$.0.,-*$;,*W,&%*.#*Y;.';* $;,*'"#$%&'$*Y&-*

#,/"$.&$,3H*&#3*$;,*7,%$.'&)*&T.-*.#3.'&$,-*$;,*W,&%*.#*Y;.';* &#*&5 , #35 , #$*$" *$; , *" %./ .#&)*

'"#$%&'$H*i.e. &*-(GG),5,#$&)*&/%,,5,#$H*Y&-*.5 G),5,#$,3A*̂#$%.,-*'"%%,-G"#3*$"*'"#$%&'$(&)*

"C-,%7&$."#-H*Y;,%,* '"#$%&'$-*Y.$;* G%.7&$,*"G, %&$" %-* N-, 5 .fG( C).' * ' " 5 G&#., -O*&%,* $; " -, *

Y.$;"($*NY.$;O*G&%,#$;,-,-A*S"%*,T&5G),H*$;,* '"#',--."#* '"#$%&' $*" %./ .#&))W*#, / " $.&$, 3*.#*

9]IK* &-* &* Sa^^Rb1^6R!=B1* '"#$%&'$*Y&-* %,#,/"$.&$,3* .#* 9]]J* $"* ,-$&C).-;* &*

b1^6R^62R> 2a_* '"#$%&'$H*&#3* $;,#* .#* <KKPH* %, -( )$.#/ * .#* $; , * 5 " %, * ' " 5 G), $, *

S6R^62R>2a_*'"#$%&'$A*B"5 , *'" #$%&'$-H*-(';* &-*$;,* "#,* #,/"$.&$,3*.#*9]]9H*Y,%,*#,7,%*

%,#,/"$.&$,3A***

*************************************************
Q*8#*' " #$%&-$*$" *! %" ' [ , %fa, W#" )3-*N9] ] LOH*$; , -, *-( GG), 5 , #$&)*&/%,,5,#$-*&%,*#"$*'"#$%&' $*%, #, / " $.&$." #-*3( , *$" *
$; , *G%, -, #' , *" 0*b 1^ 6*" %*%, #, / " $.&$." #*G%" 7.-." #-*.#*$; , *.#.$.&)*' " #$%&' $A*1; , -, *-( GG), 5 , #$&)*&/ %, , 5 , #$-*0" ))" Y*
0%" 5 *$; , *Y.)).#/ #, --*" 0*$; , *' " #$%&' $.#/ *G&%$., -*$" *' ; &#/ , *-" 5 , *' " #$%&' $( &)*$, %5 -H*.#' )( 3.#/ *.#*-" 5 , *' &-, -*$; , *
.#.$.&)*$" ))*&34( -$5 , #$*G%" ' , --A*
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B,7,%&)*&-G,'$-*"0*$;.-* '"#$%&'$(&)*%,'"%3*3%&Y* .5 5 , 3.&$, * &$$, #$." #A* 1; , * 0.%-$* .-* $; , *

,T$,#-.7,*(-,* "0*'"#$%&'$*%,#,/"$.&$."#*NLPh*"0*$;,* "%./.#&)*'"#$%&'$-*Y,%,*%,#,/"$.&$,3*&$*

),&-$*"#',H*&#3*JIh* "0*$;,*"%./.#&)*' " #$%&' $-*-./ #, 3*C, 0" %, *<KKK*Y,%,*%,#,/"$.&$,3*&$*),&-$*

"#',OA*!"#$%&'$-*$,#3*$"*C,*),--*%./.3*.#.$.&))WH*&#$.' .G&$.#/ *%, #, / " $.&$." #*$"*&*5 " %,*%./.3*0"%5*

&$*-"5, *0($(%,*3&$,A***

2* -,'"#3* .5G"%$&#$*';&%&'$,%.-$.'* "0*$;,* 3&$&*.-* $;&$*%"&3* ' " #' , --." #* ' " #$%&' $-* ; &7, *

C,'"5 , *-(C-$&#$.&))W*5 " %,*%./.3*"7,%*$.5, A*Z ; ,%,&-*$;,*5,&#*"0*&34(-$5, #$*$WG,-*"C-,%7,3*

0"%*$;,*%"&3*'"#',--."#* '"#$%&'$-*.#.$.&))W*#,/"$.&$,3*C,$Y,,#*9]IK*&#3*<KKK*.-*PHXH*$;,*5 ,&#*

"0*$;"-,* -./#,3* C,$Y,,#*<KKK*&#3*<KKJ*.-*IHXA*

2 *0.#&)*G" .#$*Y" %$; *#" $.#/ *.-*$;,* &GG&%,#$*&-W55, $%W*C,$Y,,#* -,5 .fG(C).'*&#3*G%.7&$,*

'"#',--."#&.%,-A*!"#$%&'$-*Y.$;*$"$&))W*G%.7&$,*'"#',--."#&.%,-* &%,*i(.$, *-W-$, 5 &$.' &))W*), --*

%./ .3*$; &#*$; " -, *Y.$; *-, 5 .fG( C).' *'"#',--."#&.%,-A*1;,* '"# $%&'$*W,&%*<KKP*.-H*.#*$;.-*%,-G,' $H*

7,%W*%,7,&).#/A*1;.-* .-*&*'"(#$,%f.#$(.$.7,*"C-,%7&$."#*&-*"#,* 5 ./;$* ,TG,'$*'"#$%&'$-*Y.$;*

-,5 .fG(C).'*'"#',--."#&.%,-* $"*C,*5 " %,*0),T.C),*-.#',* $;,W*&%,*-(GG"-,3*$"*C,;&7,* ),--*

"GG"%$(#.-$.'&))WH*;&7.#/*i(.$,* $;,*-&5, *.#$,%,-$-*&-*$;,*B$&$,*"%*.$-*%,G%,-, #$&$.7, A*8#*0&' $H*.#*

S%&#',H*$;,*B$&$,*;")3- *5"%,*$;&#*] Kh* "0*$;,- ,*-,5 .fG(C).'*'"#',--."# &.%,-D*'&G.$&)*N!"(%*3,-*

!"5 G$,-H*9]]QOA*2-* &*%,-()$H*$;,W*5 &W*C,*'"#- .3,%,3*&-*#"$f0"%fG%"0.$*0.%5-*Nc,##,$$f8"--&H*

<KKJOA*

*
*
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Table 4 : Contr actual Observations 
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5.3.  Explanatory variables 
1;,* 5 "3,)* 3,7,)"G,3*.#*-,'$."#* <*-(//,-$-* -,7, %&)*0&'$"%-*$;&$*&%,*).[,)W*$"*.#0)(,#',* $;,*

'"#$%&'$(&)*3,/%,,*"0*0),T.C.).$W*';"-,#*CW*$;,*G&%$.,-A*

a,/&%3.#/*7&%.&C),-*&00,'$.#/*$;,* 5 &%/.#&)*' " -$-* " 0* ' " #$%&' $( &)* %./ .3.$WH* $; , * 5 " -$*

G%" 5 .#, #$* ' " #-.3, %&$." #* .-* $; , * , T$, #$* $" * Y; .' ; * $; , * , #7.%" #5 , #$* &--" ' .&$, 3* Y.$; * $; , *

$%&#-&'$."#*.-*'"5 G),T*&#3*(#',%$&.#A*=#,* "0*$;,*G%.5&%W*-"(%',-* "0*(#',%$&.#$W*0&'.#/*G&%$.,-*

3(%.#/*'"#$%&'$(&)*#,/" $.&$."#-*"7, %*&*%"&3*'"#',--."#* '"# $%&'$*.-*$;,*3.00.'()$W*"0*0"%,'&-$.#/*

0($(%,*$%&00.'*Y.$;*&#W*'" #0.3,#',A*1;.-* (#',%$&.#$W*"#*$;,*0($(%,*3,5 &#3*5 &W*C,*5"%,*"%*),--*

.5 G"%$&#$*&''"%3.#/*$"*$;,*'"#$,T$*" 0*$; , *G%" 4, ' $M*80*$; , *G%" 4, ' $*'"#',%#-*$;,*'"#-$%('$."#*&#3*

$;,*,TG)".$&$."#*"0*&*%"&3*$;&$*Y.))*C, *G&%$*"0*&*#, $Y"%[H*$;,*$%&00.'* %.-[*Y.))*C, *Y, &[ , #A*80H*.#*

' " #$%&-$H*$; , *%"&3*N;./ ; Y&WH*C%.3/,* "%*';&##,)O*.-*&*#,Y*"#,* .#*&*-G, ' .0.' *\ " #, *Nd_ %, , #0., )3e*

G%"4,'$O*&#3*$;,* 3,5 &#3*.-*7,%W*;&%3*$"*0"%, ' &-$H*$; .-*( #' , %$&.#$W*5&W*C,*7,%W*;./;A* 1"*

i(&#$.0W*$;.-* $%&00.'* (#',%$&.#$WH* Y,* -(%7,W,3* &*-,$* "0* 5 &#&/,%-*"0* &*S%,#';* G%.7&$,*

'"#',--."# &.%,H*&-[.#/* $;,5* $"*%&$,*$;,* $%&00.'*(#',%$&.#$W*-(%%"(#3.#/*,&';* G%"4,'$*N5"%,*

.#0"%5&$."#*&C"($*$;,* 3&$&*'")),'$."#* G%"',--*&C"($*$%&00.'*(#',%$&.#$W*.-* G%,-,#$,3*.#*

2GG,#3.T*9OA*2-* &*5 &$$,%*"0*0&'$H*Y;,#* #,/"$.&$.#/*&*'"#$%&'$,*$;,*G&%$.,-*;&7,*,TG,'$&$."#-*

&C"($*$;,* 3,/%,,* "0*$%&00.'*(#',%$&.#$W* ).[ , )W* $" * C, * , TG, %., #' , 3* .#* $; , * ' " ( %-, * " 0* $; , *

,TG)".$&$."#*G;&-,A*Z , *'&G$(%,*$;.-*(#',%$&.#$W*.#*$; , *, TG)&#&$" %W*7&%.&C), *TRAFFIC,*Y; .' ; *

' " %%, -G" #3-*$" *$; , *&7, %&/ , *%&$.#/ *C, $Y, , #*9*&#3*J*/ .7, #*CW*5 &#&/ , %-*%, / &%3.#/ *$; , *$%&00.' *

(#',%$&.#$W*0"%*,7,%W*'"#$%&'$A*Z , *5 &3,*-(%,*$;&$*$;,*%,-G"#3,#$-*/&7,*'"#-.-$,#$*&#-Y,%-*$"*

&))*$;,* i(,-$."#-H* G%"C.#/*$;,5 * .0*$;,%,*Y&-* &#* .#' " #-.-$, #' WA* 1; , * ; WG" $; , -.-* .-* $; &$*

.#'%,&-.#/*$%&00.'*(#',%$&.#$WH*&-*%,0),'$,3* CW*&#*.#'%,&-,*.#*$;,*%&$,*/.7,#* CW*!^=-H* -;"()3*

), &3*$" *5" %, *0), T.C), *&%%&#/ , 5 , #$-A*

1;.-* $%&00.'*(#',%$&.#$W*.-*&''"5 G&#.,3*5 " %,"7,%*CW*(#',%$&.#$W*"#* '"#-$%('$."#*'"-$- A*

8#3, , 3H*$; , *G%"4, ' $*5 &W*$&[ , *5 " %,*, 00"%$*$; &#*,-$.5 &$,3*,.$;,%*C,'&(- ,* $;,* '"#3.$."#-* "0*

'"#-$%('$."#*&%,*#"$*$;"-,* ,#7.-."#,3* N3.-'"7,%W*"0*&#*&%';&,")"/.'&)* -.$,H*C&3*-".)H*-". )*

'"#$&5.#&$,3qOH*"%*$;,*G%"4,'$*%,i(.%,-*$;,*(-,* "0*.##"7&$.7,*&#3*( #$, -$, 3*$, ' ; #" )" / ., -*.#*$; , *

3,-./#* &#3*'"#-$%('$."#*"0*.#0%&-$%('$(%,*N.$*.-*5 &.#)W*$;,*'&-,*0"%*C%.3/,-*&#3*$(##,)-OA*2-*0"%*

$%&00.'*(#',%$&.#$WH*3&$&*"#*'"#- $%( ' $." #*' " -$-*( #' , %$&.#$W*; &7, *C, , #*" C$&.#, 3*0%" 5 *$; , *%&$.#/ *

CW*5 &#&/ , %-H*" #*&*-' &), *0%" 5 *9*$" *JH*" 0*G%" 4, ' $-D*'"5 G),T.$WA*1" *'&G$(%,*$;.-*, 00,'$H*Y, *

.#')(3,* &-*&#*,TG)&#&$"%W*7&%.&C),*COMPLEXITYA*Z , *&%,*'"#0.3,#$*$;&$*$;,*0./(%,*Y,* ;&7,*

"C$&.#,3*0"%*$;,*$%&00.'*(#',%$&.#$W*&-*Y,))*&-*0" %*'"#-$%('$."#*'"-$* (#' , %$&.#$W*&%, *%, ).&C), A*

1;,* ;WG"$;,-.-*.-*$;&$*.#'%,&-.#/*G%"4,'$D-*'"5G),T.$WH*&-*%,0),'$, 3*CW*&#*.#' %, &-, *.#*$; , *

&7,%&/,*%&$,H*-;"()3* ),&3*$"*5 " %,*0),T.C),*&%%&#/,5,#$-A*

2 #" $; , %*.5 G" %$&#$*-" ( %' , *" 0*( #' , %$&.#$W*-$, 5 -*0%" 5 *$; , *3.00.' ( )$W*" 0*G%, 3.' $.#/ *0( $( %, *

,'"#"5 .'* '"#3.$."#- *Y.$;*&#W*'"#0.3,#',A* Z , *'&G$(%,*$;,*.#'%,&-.#/*( #',%$&.#$W*&--"'.&$,3*

Y.$;* )"#/* $.5, * ;"%.\"#-* .#*$;,* 7&%.&C),*DURATIONH*3,0.#,3*&-*$;,* #(5 C,%*"0*5 "#$;-*
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C, $Y, , #*$; , *' " 5 G), $." #*" 0*$; , *.#0%&-$%(' $( %,*' " #-$%( ' $." #*&#3*$; , *, #3*" 0*$; , *' " #' , --." #A*1; , *

;WG"$;,-.-*.-*$;&$*)"#/,%*3(%&$."#*.#'%,&-,-*(#',%$&.#$W*&#3*$;,*'"-$-* "0*.5 G),5 , #$.#/*5 " %,*

%./.3*'"# $%&'$-H*),&3.#/* $"*5 " %,*0),T.C),*&%%&#/ , 5 , #$-A* c , ' &( -, * ' " #$%&' $* 3( %&$." #* .-* &#*

,#3"/,#"(- * 7&%.&C),H* Y,* '"%%,'$*0"%*$;,* G"--.C.).$W* " 0*-.5 ( )$&#, .$W* C.&-* CW* -( C-$.$( $.#/ *

G%, 3.' $, 3*7&)( , *DURATION**0%" 5 *%, 3( ' , 3f0" %5 *, -$.5 &$." #-*" 0*$; .-*7&%.&C), ] *&#3*CW*(-.#/*

$Y"f-$&/,*),&-$*-i(&%,*5,$;"3* N<B:BOA********

a,/&%3.#/*#"Y* $;,* 5 &/#.$(3,* "0*%,#,/"$.&$."#*'"-$-H*$;,* %,G($&$."#*"0*$;,* '"#$%&'$.#/*

G&%$.,-*5 &W*-,%7,*&-*&*(-,0()* /(.3,A*8#3,,3H*&-*, TG)&.#, 3*&C" 7, H*$; , *G( C).' *&( $; " %.$W*; &-*$; , *

"GG"%$(#.$W*$"*$&[,*$;,*'"#',--. "#&.%,D-*%,G($&$."#*.#$"*&''"( #$*&#3*'"#-,i(,#$)W *5 " 3.0W*$;,*

'"#$%&'$(&)*$,%5-*3(%.#/*$;,* G%,0,%%,3*C.33,%*G;&-,A*8#*$;,* -&5, *Y&WH*$;,* '"#',- -."#&.%,*

5 ./;$* #"$*G%"G"-,*$;,* -&5, * "00,%*&''"%3.#/* $"*$;,* G%"'(%.#/* &($;"%.$W*Y.$;* Y;.';* $;,*

'"#',--."# &.%,*.-*3,&).#/*Y.$;A*

1;,%,*&%,*-,7,%&)*5 ,';&#.-5 -*CW*Y;.';* %,G($&$."#*'&#*,7")7,* Nc&#,%4,,*&#3*+(0)"H*<KKKOA*

S.%-$H*.#*$;"-,* '&-,-* Y; ,%,*$;,* G(C).' *&( $; " %.$W*&#3*$; , *' " #' , --." #&.%, 9K*; &7, *' " #$%&' $, 3*

C,0"%,H*$;,*G%,-(5G$."#*.-*$;&$*C"$;*;&3*C,;&7,3*%,).&C)W*-"*$;&$*$;,W*C"$;*#"Y*;&7,*&*C,$$,%*

%, G( $&$." #*Y.$; *$; , *"$; , %A*Z , *'&G$( %, *$; .-*,00, ' $*.#*$; , *7&%.&C), *REPEATED CONTRACTA*

B,'"#3H*.#*"(%*-&5G),*"0*'"#$%&'$-H*$;,%,*&%, *G%.7&$, *&#3*-, 5 .fG( C).' *' " #' , --." #&.%, -A*1; , *

G%,-(5G$."#*.-* $;&$* -, 5 .fG(C).'* ' "#',--."#& .%,-* Y.))*C, ; &7,* ),- -* "GG"%$(#.-$.'&))W*$;&#*

G%.7&$,*"G,%&$"%-*-.#',* $;,W*;&7,*i(.$,* $;,*-&5, *.#$,%,-$-*&-*$;,*G(C).'*&($;"%.$WA*Z , *(-,* $;,*

3.';"$"5 "(-* 7&%.&C),*SEMCA11* &-* &#*&33.$."#&)*G%"TW*0"%*$;,* ).[,).;""3* "0* 0($(%,*

"GG"%$(#.-5H*&#3*Y,* ,TG,'$*SEMCA* $"*3,'%,&-,* $;,* 5&%/.#&)*C,#, 0.$-*"0*5 " %,*%./.3*

&/ %,, 5 , #$-A*

S.#&))WH*&-*,TG)&.#,3*&C"7,H*.$*.-*G"--.C),*$;&$*3.00,%,#',-*.#*G").$.'&)*.3,")"/W*N,A/A*),0$*"%*

%./ ; $*), &#.#/ *G( C).' *&( $; " %.$., -O*5 ./ ; $*&00, ' $*' "#$%&'$(&)*';".',-A* 8#*0&'$H*"#*$;,*"#,* ;&#3H*),0$*

),&#.#/*G(C).'*&($;"%.$.,-*&%,*/,#,%&))W*5 " %,*-[ ,G$.'&)*$;&#*%./;$* ),&#.#/*G(C).'*&($;"%.$.,-*

&C"($*$;,* 3,),/&$."#* "0* G(C).'*-,%7.',-* $"*G%.7&$, * " G, %&$" %-A* 1; .-* 5 , &#-* $; &$* G%.7&$, *

'"#',--."#&.%,-* &%,*-(GG"-,3*$"*;&7,*&*C,$$,%*%,G($&$."#*&5"#/* %./;$*Y.#/*G(C).'*&($;"%.$.,-A*

=#*$;,* "$;, %*;&#3H*G%.7&$,*"G,%&$"%-*&#$.'.G&$,*$; &$*$; , W*Y.))*5 " %, *).[ , )W*C, *, TG%" G%.&$, 3*

Y;,#* $;,* G%"'(%.#/* &($;"%.$W*.-* &*),0$*),&#.#/ *&( $; " %.$WA*1; ( -H*Y, * , TG,'$*$;&$*'"#$%&'$-*

#, / " $.&$, 3*Y.$; *), 0$*Y.#/ *&( $; " %.$., -*Y.))*C, *5 " %,*%./ .3A*Z , *' &G$( %,*$; .-*, 00, ' $*.#*$; , *7&%.&C), *

LEFT.*

=(%*5 "3,)* &)-"*W.,)3-*"#,* G%,3.'$."#*&C"($*;" Y* '"#$%&'$(&)*';" .',- *Y.))*3.00,%*&'%"--*

.#-$.$($."#&)*&#3*%,/()&$"%W*0%&5,Y"%[-H*Y;.' ; *-; " ( )3*%, 0), ' $*$; , *).[ , ).; " " 3*" 0*' " #$%&' $( &)*

%,#,/"$.&$."#A*8#*%,',#$*W,&%-H*#(5 , %"(-* &//%,/&$,*/"7,%#&#',* .#3.'&$"%-*;&7,* C,,#*

*************************************************
] *8#*&33.$." #*$" *$; , *, T" / , #" ( -*7&%.&C), -*&)%, &3W*( -, 3*.#*$; , *, -$.5 &$." #-H*Y, *.#' )( 3, 3*$; , *' " ( #$%W*' " #' , %#, 3*CW*
$; , * ' " #$%&' $*&#3*.#-$.$( $." #&)*7&%.&C), -*%, 0), ' $.#/ * ' " %%( G$." #*&#3*i ( &).$W*" 0*$; , *C( %, &( ' %&' W*.#*$; , * ' " ( #$%W*
' " #' , %#, 3*CW*$; , *' " #$%&' $A*Z , *" C$&.#, 3*&*ar*m*KHXQA**
9K*1; , *$, %5 *' " #' , --." #&.%, H*%, / &%3.#/ *%, G( $&$." #*.--( ,- H*%,0,%-*$"*$; ,*),&3,%*"0*$;,*' " #-"%$.(5A***
99*B̂ > ! 2 *0" %*-, 5 .fG( C).' *' " 5 G&#., -*' " #' , --." #&.%, -*" 0*; ./ ; Y&W-A*
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3, 7, )" G, 3*CW*.#$, %#&$." #&)*.#-$.$( $." #-A*1" *' &G$( %, *$;,*%,).&C.).$W*"0*'"# $%&'$*,#0"%',5,#$H*Y,*

( -, 3* $; , * &/ / %,/ &$, * .#3.' &$" %* d%,/ ( )&$" %W* i ( &).$We* 3, 7, )" G, 3* CW* $; , * Z " %)3* c &#[ * NB, , *

g&(05&##fg%&&Wf>&-$%(\\.H*<KKPH*0"%*&*3,$&.), 3*3.-' ( --." #*" #*$; , *5 , $; " 3" )" / W*( -, 3*$" *

3, $, %5 .#, *$; .-*.#3.' &$" %OA9<**8#*0&'$H*$;.-*.#3.'&$"%*5 ,&-(%,-*$;,*'&G&'.$W*"0*$;,*/"7,%#5, #$*$"*

0"%5 ()&$,*&#3*.5 G),5 , #$*G").'.,-A*>"%,*G%,'.-,)WH*.$*.#')( 3,-* 5 ,&-(%,-*"0*$;,*.#'.3,#',* "0*

5 &%[,$f(#0%.,#3)W*G").'.,-* -(';* &-*G%.',*'"#$%")-*"%*.#&3,i(&$,*C&#[*-(G,%7.-."#H*&-*Y,))*&-*

G,%',G$."#-*"0*$;,*,#0"%',&C.).$W*"0*'"#$%&'$-*&#3*$;,*C(%3,#-*.5 G"-,3*CW*,T',--.7 , *%,/()&$."#*

.#* &%,&-*-(';* &-*C(-.#,--* 3,7,)"G5 ,#$A*1;,* ;WG"$;,-.-* .-* $;&$*-$%"#/,%*.#-$.$($."#&)*

0%&5 , Y" %[ -*Y.))*5" %, *).[ , )W*), &3*$" *%./ .3*' " #$%&' $-A**

b,7,%$;,),--H*&* -$%"#/*.#-$.$($."#&)*,#7.%"#5 ,#$* 5 ./;$* &)-"* C,* '"#-.3,%,3* &-* &#*

.5 G,3.5 , #$*$"*'"#$%&'$.#/*G&%$.,-D*"GG"%$(#.-5*N 93f OA*8#3,,3H*$;,* ).[,).;""3* "0*0($(%,*

;&//).#/* &#3*0%.'$."#-*3,G,#3* #"$*"#)W*"#* '"#$%&'$.#/*G&%$.,-D*.#;, %,#$* G%"' ).7.$W* $" *

"GG"%$(#.-5H*C($*&)-"*"#* $;,* G" $, #$.&)*-( ' ' , --*" 0*" GG" %$( #.-5 * .#* , 00, ' $.#/ *&*0&7" ( %&C), *

%,3.-$%.C($."#A*=#,* "C7."(-* .5 G,3.5, #$*$"*'" #$%&'$.#/*G&%$.,-*"GG"%$( #.-5 * .-* &* -$%" #/ *

.#-$.$($."#&)*&#3*%,/()&$"%W*,#7.%"#5,#$A*1;,* ;WG"$;,-.-*.-*$;&$*-$%"#/*.#-$.$($."#-*%,3(',*$;,*

G"$,#$.&)*-('',--* &#3*;,#',* $;,*).[,).;""3* "0*' "#$%&'$.#/*G&%$.,-*"GG"%$(#.-5H*),&3.#/*$"*$;,*
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0" %*$; , *G" --.C.).$W*$; &$*$; , -, *' " #$%&' $-*&%, *-G, ' .0.' *CW*( -.#/ *&*3.' ; " $" 5 " ( -*7&%.&C), *SUP 

AGREEMENTA**

c,-.3,-H*$;,*&C.).$W*"0*$;,*G%"'(%.#/*&($;"%.$W*$"*#,/"$.&$,*G%.',*G%"7.-."#-*3,G,#3-*"#*$;,*

#(5 C,%*"0*C.33,%-A*1;,* ;WG"$;,-.-* .-*$;&$*$;,*&7&.)&C.).$W*" 0*&)$, %#&$.7, *-( GG)., %-*.#' %, &-, -*$; , *
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&3"G$."#*"0*5"%,*%./.3*'"#$%&'$-A*1;(-H*Y,* .#')( 3,*&-*&#*,TG)&#&$"%W*7&%.&C),*NUMBER OF 

BIDDERSA**

*************************************************
9<*g &( 05 &##H*g %&&W*&#3*> &-$%( \ \ .*N<KKPO*' " #-$%( ' $, 3*.#3.' &$" %-*" 0*-.T*3.5 , #-." #-*" 0*/ " 7, %#&#' , M*Voice and 
Accountability*?*5 , &-( %.#/ *G" ).$.' &)H*' .7.)*&#3*; ( 5 &#*%./ ; $-j*Political Instability and Violence*?*5 , &-( %.#/ *$; , *
).[ , ).; " " 3*" 0*7." ), #$*$; %, &$-*$" */ " 7, %#5 , #$H*.#' )( 3.#/ *$, %%" %.-5 j*Government Effectiveness*?*5 , &-( %.#/ *$; , *
' " 5 G, $, #' , **" 0*$; , *C( %, &( ' %&' W*&#3*$; , *i ( &).$W*" 0*G( C).' *-, %7.' , *3, ).7, %Wj*Regulatory Quality*?*5 , &-( %.#/ *$; , *
.#' .3, #' , *" 0*5 &%[ , $f( #0%., #3)W*G" ).' ., -j*Rule of Law*?*5 , &-( %.#/ *$; , *i ( &).$W*" 0*' " #$%&'$*,#0"%',5,#$H*$; , *G" ).' , H*
&#3*$; ,*'"(%$-H*&-*Y,))*&-*$;,*).[,).;""3* "0*'%.5, *&#3*7."),#',j* Control of Corruption*?*5 , &-( %.#/ *$; , *, T, %' .-, *
" 0*G( C).' *G" Y, %*0" %*G%.7&$, */ &.#A*Z , *G, %0" %5 , 3*$; , *%, / %, --." #-*Y.$; *&))*$; , -,*.#3.'&$"%-*&#3*%,-( )$-*Y, %,*&)Y&W-*
-.5 .)&%A* Z , * .#$%" 3( ' , 3* $; , * .#3.' &$" %* Regulatory Quality* .#*"(%*&#&)W-.-*C,'&(-, * .#$,%7.,Y-*Y.$;* S%,#'; *
5 &#&/ , %-*" 0*&*G%.7&$, *' " #' , --." #&.%, *.#3.' &$, 3*$; &$*$; , *%, )&$.7, *%&$.#/ -*" 0*$; .-*.#3.' &$" %*5 &$' ; *( G*C, -$*$" *$; , .%*
, TG, ' $&$." #-A****
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Table 5: Data Definitions and Descriptive Statistics 

Variable Obs Mean Std. Dev. Min Max Definition
TYPE OF 

ADJUSTEMENT      
(5 GROUPS)

71 3.422535 1.009412 1 5
Ranking of toll adjustment types in 5 groups 

(See Table 3)

TYPE OF 
ADJUSTEMENT      
(11 GROUPS)

71 6.28169 3.287131 1 11
Ranking of toll adjustment types in 11 groups 

(See Table 2)  

COMPLEXITY 71 2.197183 1.29416 1 5
Average rating on uncertainty on construction 

costs 
TRAFFIC 71 2.394366 1.139911 1 5 Average rating on traffic uncertainty 

LEFT 71 .3098592 .4657268 0 1
1 if the procuring authority is a left wing 

authority; 0 otherwise
REPEATED 
CONTRACT

71 5.267606 4.208691 0 11
Number of former interactions between the 

concessionaire and the public authority 

SUP AGREEMENT 71 .4647887 .5023086 0 1
1 if the contract is a supplemental agreement; 0 

otherwise
NUMBER OF 

BIDDERS
69 1.666667 1.244596 1 5 Number of bidders for the contract

DURATION 68 396.4412 183.0687 60 1164
Number of months between the completion of 

the infrastructure construction and the end of the 
concession

DURATION* 66 401.1818 149.416 213.7262 853.6318
Predicted values for the variable DURATION 

using instrumental variables technic

LEARNING EFFECT 71 6.788732 4.597874 0 16
Number of former contracts of the public 

authority with private concessionaires

REGULATORY 
QUALITY

71 1.028873 .3084271 -.48 1.82
Rating obtained by the country in question 

regarding this governance dimension (Source: 
World Bank)

SEMCA 71 .2112676 .4111132 0 1
1 if the concessionaire is a  semi public 

company; 0 otherwise

*

6.  Econometric Results 

8#*"%3,%*$"*-$(3W*$;,* Y&W*$"))*&34(-$5, #$*G%"',--,-* &%,*';"-,#* .#* G(C).'*G%.7&$,*

G&%$#,%-;.G-H*Y,* ;&7,*G,%0"%5, 3*$Y"*-,$*"0*,-$.5 &$,-*(-.#/* "%3,%,3*)"/.$*5 "3,)-A9L*1; , *0.%-$*
*************************************************
9L*8#*" ( %*' &-, H*.$*.-*#" $*G" --.C), *$" *( -, *&#*= : B*" %*<B: B*5 " 3, )-*C, ' &( -, *.$*.5 G" -, -*' &%3.#&).$W*" #*$; , *" %3.#&)*
7&%.&C), -*TYPEADJUST5*&#3*TYPEADJUST11A*@-.#/ *&#*" %3, %, 3*)" / .$*5 " 3, )H*Y, *' " #-.3, %*$; , *%, )&$." #-; .G*
Yi * 6Xi ) 7i *N.m9H<*HAAnOH*Y; , %, *Y*.-*&#*( #" C-, %7, 3*)&$, #$*7&%.&C), H*X*.-*&*-, $*" 0*, TG)&#&$" %W*7&%.&C), -*&#3*7*.-*&*
%&#3" 5 *3.-$( %C&#' , A*80*Y, *' " #-.3, %*Y*.-*.#*" ( %*' &-, *$; , *G%.' , *G%" 7.-." #*%./ .3.$W*), 7, )H*Y, *' &##" $*" C-, %7, *Y*
3.%,'$)WH*C($*Y,* '&#*"C-,%7,*&*'&$,/"%W*jH*.0* 8 j ( 9 $ Y $ 8 j A*1; , *( -, *" 0*&#*" %3, %, 3*)" / .$*5 " 3, )*%, -( )$-*.#*

, -$.5 &$, -*" 0*$; , *$; %, -; " )3-*8*&-*Y,))*&-*$;,*3.-$&#',*C,$Y,,#* $;,5 A*1; , *( -, *" 0*&#*= : B*5 " 3, )*, T" / , #" ( -)W*
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a,-()$-* &%,*%,G"%$,3*.#*1&C),*XA*>"3,)-* 9*&#3*I* '"#$&.#*"#)W*$;,* ,T"/,#"(-* 7&%.&C),-*

COMPLEXITY*&#3*TRAFFICA*>"3,)-* <*&#3*Q*$&[,*.#$"*&''"(#$* $;,*%,G($&$."#*,00,'$A*1;,*

,00,'$*"0*$;,* SEMCA*7&%.&C), *.-*" #)W*&' ' " ( #$, 3*0" %*.#*$; , *99*/ %" ( G-*-&5 G),* N>"3,)* 9<O*

C,'&(-,* "0*&#*,5 G$W*',))* G%"C),5 *,#'"(#$,%,3*.#*$;,* ')&--.0.'&$."#*.#*J*/%"(G-A*Z , *3"*#"$*

.#$%"3(',* $;,*7&%.&C),*B^>!2* Y.$;*$;,*"$;,%*G%"T.,-*0"%*$;,*'"#$%&'$.#/*G&%$.,-D*%,G($&$."#*-"*

&-*$"*;&7,* '"5 G&%&C),*%,-()$-*C,$Y,,#* ')&--.0.' &$." #*.#*99*/ %" ( G-*&#3*' )&--.0.' &$." #*.#*J*

/%"(G-A*!"#$%")*7&%.&C),-*;&7,* C,,#*$;,#* .#') ( 3, 3*.#*> " 3, )-*L*&#3*] A*1; , W*; &7, *0, Y, %*

"C-,%7&$."#-*NX]O*C,'&(- , *$;,*#(5 C,%*"0*C.33,%-*Y&-*#"$*&7&.)&C),*0"%*$Y"*'"#$%&'$-A*S.#&))WH*

Y,* ;&7,* .#')(3,3* .#*>"3,)-* P*&#3*9K*$;,* ,#3"/,#"(-* 7&%.&C),*DURATION*N#"$*Y.$;*$;,*

"$;,%*G%"T.,-*0"%*(#',%$&.#$W*C,'&(-,* .$*.-*&#*,#3"/,#"(-* 7&%.&C),OA*Z,* (-,* &*$Y"f-$,G-*

"%3,%,3*)"/.$*G%"',3(%,*.#*"%3,%*$"*'"%%,'$*0"%*$;,*G"$,#$.&)*,#3"/,#,.$W*G%"C),5*Y,*;&7,*Y.$;*

3(%&$."#A*a,-()$-* &%,*/.7 , #*.#*>"3,)-* J*&#3*99A*2/&.#H*$;,%,*&%,*0,Y,%*"C-,%7&$."#-*C,'&( -, *

DURATION*3&$&*&%,*#"$*&7&.)&C),*0"%*'"#',--." #*' "#$%&'$-*$;&$*;&7, *C,,#*&Y&%3,3*$;%"(/; *

6%,-,#$f`&)(,f"0fa,7,# (,*&('$."#- 9PA**

*
*

*********************************************************************************************************************************************************
&--./ #-*C" $; A*b , 7, %$; , ), --H*Y, *G%" 7.3, *$; , *$Y" *$WG, -*" 0*, -$.5 &$, -*0" %*' ; , ' [ .#/ *; " Y*%" C( -$*" ( %*%, -( )$-*&%, *NB, , *
! %" ' [ , %fa, W#" )3-H*9] ] LH*0" %*&*-.5 .)&%*5 , $; " 3" )" / WOA**
9P*1; ,-,* &( '$."#-*3.00,%*0%"5 *&( '$."#*5 ,';&#.- 5 -*Y;,%,*$; ,*G(C).' *&( $; " %.$W*-, $-*&*0.T, 3*' " #' , --." #*$, %5 *&#3*
0.%5 -*C.3*$" ))-A*8#3, , 3H*( #3, %*&*6%, -, #$f` &)( , f" 0fa, 7, #( , *&( ' $." #H*C.33, %-*' " 5 G, $, *" #*$; , *G%, -, #$*7&)( , *" 0*$" ))*
%,7,#(,* $;,W*%,i(.%,*$"*0.#&#',* $;,*G%"4,'$A*1;(-H*$;,*'" #' , --." #*, #3-*Y; , #*$; , *G%, -, #$*7&)( , *" 0*$" ))*%, 7, #( , *.-*
, i ( &)*$" *$; , *' " #' , --." #&.%, D-*C.3H*i.e.*$; , *' " #' , --." #*$, %5 *.-*( #3, 0.#, 3A*S" %*&*G%, ' .-, *3, -' %.G$." #*" 0*-( ' ; *&#*
&('$."#*5 ,';&#.-5 H*-,,* ^#/, )fS.-' ; , %f_ &), $" 7.' *N9] ] I OA***
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Table 6: Ordered Logit Estimation Results 
*

model1 model2 model3 model4 model5 model6 model7 model8 model9 model10 model11 model12 model13   

Ordered Logit Ordered Logit Ordered Logit Ordered Logit
Two Stage 

Ordered Log i
2 SLS Ordered Logit Ordered Logit Ordered Logit Ordered Logit

Two Stage 
Ordered Log i

Two Stage 
Ordered Log i

2SLS

-1.673***' -2.617*** -2.667*** -2.978*** -2.921*** -0.656*** -1.362*** -2.561*** -2.484*** -2.617*** -2.554*** -2.439*** -2.133***
( -4.993 ) ( -5.581 ) ( -4.998 ) ( -4.559 ) ( -4.472 ) ( -6.078 )    ( -4.718 ) ( -6.264 ) ( -5.701 ) ( -5.148 ) ( -4.943 ) ( -4.731 )    ( -6.398 )    

0.068 -0.184 0.014 0.169 0.314 0.077   0.287 0.145 0.126 0.225 0.434 0.346   0.281   
(0.303 ) ( -0.755 ) (0.042 ) (0.480 ) (0.779 ) (0.827 )    (1.336 ) (0.683 ) (0.434 ) (0.721 ) (1.178 ) (1.002 )    (0.993 )    

-0.278** -0.400** -0.216 -0.244 -0.056   -0.366*** -0.372*** -0.203 -0.235+ -0.258+  -0.329** 
( -3.113 ) ( -2.978 ) ( -1.356 ) ( -1.464 ) ( -1.467 )    ( -4.409 ) ( -3.330 ) ( -1.569 ) ( -1.746 ) ( -1.845 )    ( -2.838 )    
1.764** 1.695* 1.601* 1.575* 0.361*  1.776** 2.002*** 2.145*** 2.007** 1.578*  1.332*  
(2.833 ) (2.446 ) (2.183 ) (2.179 ) (2.165 )    (3.198 ) (3.326 ) (3.361 ) (3.221 ) (2.372 )    (2.392 )    

0.179 0.738+ 0.738+ 0.201*  0.392 0.970** 1.053** 0.989*  0.805** 
(0.549 ) (1.841 ) (1.801 ) (2.222 )    (1.327 ) (2.691 ) (2.770 ) (2.536 )    (2.908 )    
1.337+ 1.366 1.305 0.302   0.347 0.253 0.318 1.167   0.473   
(1.742 ) (1.640 ) (1.598 ) (1.546 )    (0.543 ) (0.391 ) (0.492 ) (1.551 )    (0.719 )    
0.105 -0.012 0.034 0.017   0.054 -0.031 0.045 -0.078   -0.012   

(1.213 ) ( -0.097 ) (0.236 ) (0.516 )    (0.735 ) ( -0.270 ) (0.358 ) ( -0.621 )    ( -0.113 )    
-4.087** -7.896*** -7.686*** -1.617*** -2.950** -5.672*** -6.097*** -6.427*** -4.087***
( -3.193 ) ( -3.970 ) ( -4.014 ) ( -4.638 )    ( -2.918 ) ( -3.792 ) ( -3.971 ) ( -4.036 )    ( -3.874 )    

-0.005*  -0.004*  
( -2.203 )  ( -1.970 )  

-0.007* -0.002*  -0.007* -0.004   -0.006*  
( -1.973 ) ( -2.252 )    ( -2.308 ) ( -1.304 )    ( -2.274 )    

2.050*  2.289** 
(2.307 )    (3.054 )    

8.46*** 13,18*** 17.14*** 23,41*** 23.32*** 6.707*** 6.59*** 12.26*** 14.59*** 18.56*** 19.28*** 18.70*** 16.529***
(6.71 ) (6.27 ) (5.42 ) (5.30 ) (5.42 ) (13.144 )    (6.44 ) (7.08 ) (6.26 ) (6.29 ) (6.40 ) (6.19 ) (10.475 )    

McFadden r2 0.22 0.34 0.40 0.49 0.48  0.09 0.20 0.23 0.28 0.29 0.31 -

Log 
Likel yhood

-76.02302 -64.1877 -55.73285 -46.56607 -47.08725           -144.6992 -126.8796 -120.1182 -102.5694 -101.7242 -99.98           

N 71 71 69 66 66 66 71 71 69 66 66 66 66

TYPEADJUST5 TYPEADJUST11

TRAFIC

COMPLEXITY

REPEATED 
CONTRACT

LEFT

NUMBER OF
BIDDERS

SUP. AGREE

SEMCA

Intercept

LEARNING 
EFFECT

REGULATORY
QUALITY

DURATION

DURATION *

*
B./ #.0.' &#' , *), 7, )-M*s*KA9K*t *KAKJ*t t *KAK9*t t t *KAKK9*
*
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CONTRACT* 7&%.&C),*;&-* &*-./#.0.'&#$*#,/&$.7,*,00,'$*"#* $;,* ';".',* "0*$"))*&34(-$5, #$*

G%"',--M*&#*.#'%,&-,*.#*$;,*#(5 C,%*"0*0"%5 ,%*.#$,%&'$."#-*C,$Y,,#*$;,*' "#$%&'$.#/*G&%$.,-*Y.))*

3, ' %, &-, *$; , *%./ .3.$W*" 0*$; , *$" ))*&34( -$5 , #$*G%"7.-."#*';" -,#A*1;.-* ,00,'$*.-* -./# .0.'&#$*.#*

#,&%)W*&))*"(%*-G,'.0.'&$."#*5 "3,)-A*8#*G&%$.'()&%H*$; , *0&' $*$; &$*$; , *' " #$%&'$.#/*G&%$.,-*;&7,*

'"#$%&'$,3*9K*$.5,-* C,0"%,*.-*&--"'.&$,3*Y.$;*&*3, ' %, &-, *.#*$; , *#( 5 , %.' &)*7&)( , *" 0*$; , *$" ))*

&34(-$5, #$*G%"7.-."#*"0*L*.#*"(%*')&--.0.'&$."#*.#*99*/%"(G-*N>" 3, )*9LOH*, A/ A*&*-; .0$*" 0*&*$" ))*

&34(-$5, #$*G%"7.-."#*"0*$WG,*]*$"*$WG,*XA**

8#*&33.$."#H*%,-()$-*'),&%)W*.#3.'&$,*$;&$*),0$*),&#.#/*G%"'(%.#/*&($;"%.$.,-*&%,*5 ( ';* 5"%,*

).[,)W*$"*G%"7.3,*%./.3*'"#$%&'$-*$;&#*%./;$*),&#.#/* &($;"%.$.,-A*1; .-*0.#3.#/H*-./# .0.'&#$*.#*

, 7, %W* , ' " #" 5 , $%.' * 5 " 3, )H* ' " 5 G), 5 , #$-* G%, 7."(-* Y"%[-*"#* "G$.5&)*'"#$%&'$.#/*Nc&4&%.f

>'>.))&#f1&3,).-H*<KKLO*&#3*%(#-*' " ( #$, %*&*%, ' , #$*-$( 3W*" 0*: , 7.#f1&3, ).-*N<KKJO*.#*Y; .' ; *

$;,*&($;"%-*0.#3*$;&$*$;,%,* .-*).$$),*' " %%,)&$."#*C,$Y,,#*7"$,%-D*C%"&3,%*G").$.'&)*G%,0,%,#',-*

&#3*'"#$%&'$.#/*G%&'$.',-A*

S.#&))WH*>"3,)* 9<*-;"Y-* $;&$*Y,* "C-,%7,*&*-./#.0.'&#$*'"%%,)&$."#* C,$Y,,#* $;,* $"))*

&34(-$5, #$*G%"7.-."#*';"-,#* &#3*$;,* $WG,*"0*$;,* '"#',-- ." #&.%,H*i.e.*G%.7&$,*"%*-,5 .fG(C).'A*
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1;,* 0&'$*$;&$*$;,*'"#',-- ."#&.%,*.-*&*-, 5 .fG(C).'*'"5 G&#W*;./;)W*%./.3.0., -*$; , *' " #$%&' $A*> " %, *

G%,'.-,)WH*&*-,5 .fG(C).'* '"#',- -." #&.%, * Y" ( )3* " C$&.#* &* $" ))* &34( -$5 , #$* G%" 7.-." #* " 0* &*

#( 5 , %.' &)*7&)( , *$; &$*.-*; ./ ; , %*"0*<*N>"3,)-*9<*V*9LOH*.#*"(%*') &--.0.' &$." #*.#*99*/ %" ( G-H*$; &#*

G(%,)W*G%.7&$,*'"#',--."#&.%,-H*ceteris paribusA*1; .-*.-*&*-( %G%.-.#/ *%, -( )$*&-*Y, *, TG, ' $, 3*

'"#$%&'$-*-./#,3* Y.$;* -,5 .fG(C).' * ' " #' , --." #&.%, -* $" * C, * ), --* '"#',%#,3* CW*"GG"%$(#.-5*

G%"C),5-*&#3*$;(-* ),--* G%"5G$*$"*C,*%./.3*&/%,, 5 , #$-A*S( %$; , %5" %,H*%,' , #$*3, 7, )" G5 , #$-*

.#-.-$*"#*$;,*0&'$*$;&$*$;,*G%,-,#',*" 0*G(C).'*-,'$"%*&/,#$-*,#-(%,-*$;&$*-"5 , *Y,./;$* .-*G)&',3*

"#*-"'.&)* C,#,0.$*.#*3,'.-."#f5 &[.#/H*Y;.';* -;"( )3*%, -( )$*.#*$; , *&3" G$." #*" 0*5 " %, *0), T.C), *

'"#$%&'$-*Nc,##,$$*&#3*8"--&H*<KKJOA*2* -.5G),* ,TG)&#&$."#*;,%,* .-* $;&$*-,5 .fG(C).'*

'"#',--."#&.%,-* 3"*#"$*$%W*$"*#, /" $.&$,*5 " %,*0),T.C),*'"# $%&'$( &)*$, %5 -*-.#' , *$; , W*; &7, *$; , *

-&5 , *.#$, %, -$-*&-*$; , *G( C).' *&( $; " %.$W*N$; , *-, 5 .fG( C).' *' " 5 G&#., -*.#*i ( , -$." #*&%, *.#3, , 3*i ( .$, *

' " 5 G), $, )W*G( C).' OA*1; ( -H*.0*$; , %, *.-*&*%, #, / " $.&$."#H*;&// ).#/*"%*0%.'$."#*Y.))*#"$*" ''(%H*.#*

'"#$%&-$*$"*%,#,/"$.&$."#-*Y.$;*G%.7&$,*'"#',-- ."#&.%,-A**

1&C),*X*&)-"*-;"Y-* $;&$*.#*&33.$."#*$"*0.#3.#/*&*%,)&$."#-;.G*C,$Y,,#*$;,*%./.3.$W*"0*$;,*$"))*

&34(-$5, #$*G%"7.-."#*&#3*G%"4,'$-D*&#3* ' " #$%&' $.#/ *G&%$., -D* ' ; &%&' $, %.-$.' -H*Y, *" C-, %7, *&*

-./#.0.'&#$*'"%%,)&$."#*C,$Y,,#*$;,*%./.3.$W*"0*$;,*$"))*&34(-$5, #$*G%"7.-." #*&#3*.#-$.$( $." #&)*

0%&5 ,Y"%[-A*8#*G&%$.'()&%H*"(%*5 ,&-(%,*"0*$;,*%,).&C.).$W*"0*'"#$%&'$*,#0"%',5,#$*NG%"TW.#/*0"%*

$; , *).[ , ).; " " 3*" 0*' " #$%&' $( &)*%, #, / " $.&$." #*! *.#*$; , *5 " 3, )O*#, / &$.7, )W*' " %%,)&$, -*Y.$; *$; , *

%./.3.$W*"0*$;,* '"#$%&'$A*8#*" $;,%*Y"%3-H*$;, *-$%"#/ , %*$; , *.#-$.$( $." #&)*0%&5 , Y" %[H*$; , *5 " %,*

0), T.C), *$; , *$" ))*&34( -$5 , #$*G%" 7.-." #-*Y.))*C, A*1; .-*%, -( )$*-( / / , -$-*$;&$*.$*.-*$;,*-,'"#3* ,00,'$*

"0*-$%"#/*.#-$.$($."#-*NB,,* B,'$."#* JALAO*$;&$*G%,7&.)-H*i.e. -$%"#/*.#-$.$($."#-*'"#-$.$($,*&#*

.5 G"%$&#$*.5G,3.5, #$*$"*'"#$%&'$.#/*G&%$.,-*"GG"%$(#.-5A******

S.#&))WH*.0*Y,* #"Y* $(%#*$"*$;,* ,00,'$* "0*"(%*' " #$%")*7&%.&C), -H*Y, *" C-, %7, *$; &$*" #)W*$; , *

NUMBER OF BIDDERS* 7&%.&C), * .-* -./ #.0.' &#$* &#3* " 0* $; , * G%, 3.' $, 3* -./ #H* -" * $; &$* $; , *

&7&.)&C.).$W* " 0* &)$, %#&$.7, * -( GG)., %-* .#' %, &-, -* $;,* %./.3.$W*"0* '" #$%&'$(&)*&/%,,5,#$-A*

B(GG),5,#$&)*&/%,,5,#$-*3"*#"$*-,,5* $"*C,*-G,'. 0.'*&/%,,5,#$-*&-*$;,*3.';"$"5 "(-* 7&%.&C),*

SUP AGREEMENT*.-*#" $*-./ #.0.' &#$A*1; .-*.-*' " #-.-$, #$*Y.$;*$;,*%, -()$-*"C$&.#,3*CW*!%"'[,%f

a,W#")3-*N9]]LOA*8#*$;,*-&5, *Y&WH*%, -()$-*.#3.'&$,*$;,*&C-,#',*"0*.5 G&'$*"0*&*),&%#.#/*,00,'$*

"0*$;,*G%"'(%.#/*&($;"%.$.,-*"#*$;,*3,-./#*"0*$"))*&34(-$5, #$*G%"7.-."#-A**

*

7.  Conclusion 

1;.-* G&G,%*;&-* -$(3.,3*$;,* '"#$%&'$(&)*3,-./#* " 0*G%.' , *G%" 7.-." #-*.#*$" ))*.#0%&-$%( ' $( %, *

'"#',--."#* '"#$%&'$-A*Z , * 3,7,)"G* &* -.5 G), * .#' " 5 G), $, * ' " #$%&' $* $; , " %W* 5 " 3, )* with*

%,#,/"$.&$."#*&#3*5 &)&3&G$&$."#*'"-$-* $;&$*,5 G;&-.\,-* $%&3,f"00-*C,$Y,,#* '"#$%&'$(&)*

0), T.C.).$W*&#3*%./ .3.$WA*1; , *5 " 3, )*, TG)&.#-*Y;W*(#',%$&.#$WH*Y,&[* '"# #.7&#',*C, $Y,,#*$;,*
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'"#$%&'$.#/*G&%$.,-H*"%*)&'[* "0*&*-$%"#/*.#-$.$($."#&)*,#7.%"#5,#$*Y"()3* ),&3*$"*$;,*3,-./#* "0*

5"%,*%./.3*'"#$%&'$-A*

Z,* (-,* $;.-*5 "3,)* $"*.#$,%G%,$*"(%*,5 G.%.'&)*0.#3.#/-*&C"($*$;,* 3,$,%5.#&#$-*"0*$;,*

'"#$%&'$(&)*3,-./#* "0*$"))*&34(-$5, #$*G%"7.-."#-*.#*Y"%)3Y.3,*$"))*%"&3*'"#',--."#* '"#$%&'$-A*

@-.#/*3&$&*/&$;,%,3*0%"5*&*7&%.,$W*"0*-"(%',- H*Y, *0.#3*$; &$*$" ))*&34( -$5, #$*G%"7.-."#-*.#*

.#0%&-$%( ' $( %, *' " #' , --." #*' " #$%&' $-*, T; .C.$*&*Y.3, *3.7, %-.$W*' " #$%&%W*$" *Y; &$*.-*" 0$, #*Y%.$$, #A*

c($*5 " %,*.#$,%,-$.#/)WH*Y,* 0.#3*$;&$*'"#$%&'$-*' ; &%&'$,%.\,3 *CW*;./;* $%&00.'* (#',%$&.#$W*&%, *

).[,)W*$"*C,*),--*%./.3A**

6,%;&G-*5"-$* .5 G"%$&#$)WH*Y,* G%"7.3,*-$%"#/* ,7.3,#',* $;&$*'"#$%&'$.#/*G&%$.,-*

';&%&'$,%.-$.'-*.5 G&'$*" #*$;,* '"#$%&'$(&)*3,- ./# A*8#*G&%$.'()&%H*&#*.#' %, &-,* .#*$;,* #( 5 C,%*"0*

0" %5 , %*.#$, %&' $." #-*C, $Y, , #*$; , * ' " #$%&' $.#/ *G&%$.,-*Y.))*3,'%,&-,* $;,* %./.3.$W*" 0*$;,* $"))*

&34(-$5, #$*G%"7.-."#*';"-,#A* 8#*$;,* -&5, *Y&WH*Y,* 0.#3*$; &$*'"#$%&'$-*3,-./#,3* Y.$;*),0$*

),&#.#/*G%"'(%.#/*&($;"%.$.,-*&%,*).[,)W*$"*C,*5 " %,*%./.3A*1;,-,* %,-()$-*'"#0.%5*&#3*, 5 G;&-.\,*

$;,*.5 G"%$&#',*"0*$%(-$*.#*-(';* &/%,,5,#$-*C,$Y,,#*&*G(C).'*&($;"%.$W*&#3*&*G%.7&$,*"G,%&$"%A*

S.#&))WH*Y,*G%"7.3,*-$%"#/*,7.3,#',* $;&$*.#-$.$($."#&)*,#7.%"#5,#$-*.5 G&'$*"#*'"#$%&'$*3,-./#H*

-"*$;&$*'"#$%&'$-*3,-./#,3* .#*&*-$%"#/*.#-$.$($."#&)*,#7.%"#5,#$*&%,*).[, )W*$"*C,*5 " %,*0),T.C),A**

=(%*&#&)W-.-*),&7,-*5 &#W*i(,-$."#-* "G,#A*S"%*.#-$&#',H*.$*Y"()3*C,*.#$,%,-$.#/*$"*-$(3W*.0*&*

3.00,%,#',*C, $Y,,#*$;,*G%,3.'$,3*&#3*$;,*"C-,%7, 3*$WG,*"0*$"))*&34(-$5, #$*G%"7.-."#*$%&#-)&$,-*

.#*3.00,%,#',*.#*G,%0"%5&#',A*8#*&33.$."#H*"(%*%,-()$-*-(//,-$* $;&$*0(%$;,%*-$(3.,-*&%,*#,,3,3* $"*

-;,3* )./;$-* "#*$;,* '"#',--."#&.%,- *-, ), ' $." #*G%" ' , --*.#*G( C).' fG%.7&$, *' " #$%&' $-A*8#3, , 3H*$; , *

,00.'.,#'W*" 0*"C-,%7,3*'"#$%&'$(&)*&/%,,5,#$-*.-*&)-"*'"## ,'$,3* $"*$; , *Y&W*' " #' , --." #&.%, -*

&%,*-,),'$,3* Nc&4&%.f>'>.))&#f1&3,).-H*<KKLOA*

*
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Appendix 1: Data Collection about Traffic Uncertainty 

B"5 , * "0*$;,* 3&$&*(-,3* .#*$;.-* G&G,%*NTRAFFICH*COMPLEXITY &#3 NUMBER OF 

BIDDERSO*Y,%,*'")),' $,3*CW*.#$,%7.,Y-* Y.$;*$;%,, *3.00, %, #$*G, %-" #-*" 0*&*S%, #' ; *G%.7&$, *

' " #' , --." #&.%, M* $; , * ! ^ = * &#3* $Y" * " $; , %* -, #."%*G,%-"#-A*1;,* .#$,%7., Y-* Y, %, * ' " #3( ' $, 3*

-,G&%&$,)WA*>"-$* "0*$;,*G%"4,'$-*Y,%,*#,/"$.&$,3*"%*%,#,/"$.&$,3*"7,%*$;,*)&-$*$,#*W,&%-H*&#3*

$;,*G,%-"#-*Y,* .#$,%7.,Y,3*;&7,*5 " %, *$; &#*9J*W, &%-*" 0*-, #." %.$W*.#*$;,*0.%5A*1;,W*$;,%,0"%, *

;&3*#"*3.00.'()$W*&#-Y,%.#/*$;,*i(, -$."#-A*a,/&%3.#/*7,%W*")3*'"#$%&'$-H*&$*),&-$*"#,* "0*$;,*

$;%,,*.#$,%7.,Y,,-*Y&-*&C),*$"*&#-Y,%*(-* 0"%*,&';* "0*$;,* '"#$%&'$-*-.#',* $;,* 0.%5*[,,G-*

'"#$%&'$-D*5,5 " %W*/%,,#A*1;(-H*'%"--f';,'[ .#/* "0*.#0"%5 &$."#*Y&-*#"$*&)Y&W-*G"--.C),*0" %*

,7,%W*")3*'"#$%&'$*C($*3&$&*Y&-*&7&.)&C),A*

S"%*,7,%W*'"#$%&'$H*%,-G"#3,#$-*Y,%,*&-[,3*$"*%&$,*C,$Y,,#*9*&#3*J*$;,*$%&00.'*(#',%$&.#$W*

).[,)W*$"*C,*,TG,%.,#',3*.#*$;,*'"( %-, *"0*$;,*, TG)".$&$."#*G;&-,*$;&$*$;,W*, TG, ' $, 3*&$*$; , *$.5 , *

"0*'"#$%&'$*#,/"$.&$."#*N%&$.#/*9*' " %%, -G" #3.#/ *$" *&*' " #$%&' $*.#*Y; .';* $;,*$%&00.'*(#',%$&.#$W*.-*

7,%W*)"YH*i.e. $;,* %,-G"#3,#$-*;&7,* &*/""3* .3,&*"0*0($(%,*$%&00.'H*&#3*J* $;,* "GG"-.$,OA*

b,7,%$;,),--H*$"*0&'.).$&$,*$;,* .#$,%7.,Y-*&#3*"C$&.#*'"5 G&%&C),*&#-Y,%-*0%"5*%,-G"#3,#$*$"*

%, -G" #3, #$*&-*Y, *Y, %, *' " #3( ' $.#/ *$; , *.#$, %7., Y*Y, *( -, 3*&*-$%( ' $( %, 3*i ( , -$." ##&.%, *-" *&-*$" *

%,'&))*$;,* %,-G"#3,#$*$;,* /,#,%&)*C&'[/%"(#3* "0* ,&';* G%"4,'$A*1;.- * i(,-$."##&.%,*N#"$*

,T;&(-$.7,O*.-*$;,*0"))"Y.#/*"#,M*

9R*a,/&%3.#/*$;,*$")).#/*'()$(%,*"0*$;,*'"(#$%W*.#*i(,-$."#M*&%,*$"))*%"&3-*Y,))*, -$&C).-; , 3*" %*

&%,*$;,%,*#"*$"))*%"&3-*.#*$;,*' "(#$%Wv*NB"*&-*$"*,-$.5&$,*(#',%$&.#$W*"7,%*$"))*&'',G$&#',O*

<R*a,/&%3.#/*$"))f0&'.).$W*3,$&.)-M**

f*8-*$; , *.#0%&-$%( ' $( %, *.#*i ( , -$." #*&#*, T$, #-."#*"0*,T.-$.#/*%"&3-*"%*&*_%,,#0.,)3*-.$,v*

f* 8-*$; , * .#0%&-$%(' $( %,* .#* i ( , -$." #*&*-$&#3f&)"#,*0&'.).$W*"%*3",-* .$*%,)W*"#* "$;,%H*

G%"G"-,3*.5G%"7,5, #$-v*

f*2%,*$;,%,*0,Y*'"5 G,$.#/*%"&3-*"%*5 &#W*&)$,%#&$.7,*%"&3-v*

f*8-*$; , %, *"#)W*%" &3*' " 5 G, $.$." #*"%*5( )$.5 " 3&)*' " 5 G, $.$." #v*

LR*a,/&%3.#/*$;,*(-,%-M*

f*2%,*$;,%,*0, YH*[,W*"%./.#-*&#3*3,-$.#&$."#-*"%*5( )$.G),*"%./.#-*&#3*3,-$.#&$."#-v*

f*8-*$;,*3,5&#3*G%"0.),*0)&$*"%*;./;)W*-,&-"#&)*&#3R"%*dG,&[Wev*

f*8-*$; , *.#' " 5 , H*$.5 , *-, #-.$.7, *5 &%[ , $*; ./ ; *" %*)" Yv*

PR*8-*$;,*)"'&)R#&$."#&)*,'"#"5 W*-$%"#/*"%*Y,&[v*

=#',* $;,*%,-G"#3,#$*&#-Y,%,3*$"*$;,-,* i(,-$."#-H*;,* Y&-*5"%,*&C), *$" */ .7, *&#*&' ' ( %&$, *

%&$.#/*"0*$;,* $%&00.'*(#',%$&.#$W*"0*$;,* G%"4, ' $* .#* i ( , -$." #*" #*&*-'&),* C,$Y,,#*9*&#3*JA*
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S(%$;,%5"%,H*Y;,#* Y,* 3.3*#"$*"C$&.#*'"5 G&%&C),*&#-Y,%-*0%"5*-,#."%*$"*-,#."%H*Y,* G%"C,3*

(#$.)*Y,*%,&';,3*'"#-.- $,#'W*NY;.'; *Y&-*(-(&))W*,&-.)W*3"#,OA*

*

*

*
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Appendix 2: Correlation Matrix  
*

TYPEADJUST11TYPEADJUST5TRAFFIC COMPLEXITY
REPEATED 
CONTRACT

POLITICAL 
COLOR

NUMBER OF
BIDDERS

SUP. 
AGREEMENT

LEARNING  
EFFECT

REGULATORY
QUALITY

DURATION DURATION* SEMCA

TYPEADJUST11 1.0000

TYPEADJUST5 0.9229 1.0000

TRAFFIC -0.5446 -0.6776 1.0000

COMPLEXITY -0.2628 -0.4335 0.6536 1.0000

REPEATED 
CONTRACT

0.0280 0.2394 -0.6896 -0.5242 1.0000

POLITICAL 
COLOR

0.2390 0.1080 0.2088 0.2439 -0.2780 1.0000

NUMBER OF 
BIDDERS

0.0173 -0.1682 0.4611 0.5702 -0.6644 0.0443 1.0000

SUP. 
AGREEMENT

0.1781 0.4218 -0.5771 -0.6279 0.6032 -0.0812 -0.5161 1.0000

LEARNING 
EFFECT

0.2195 0.3918 -0.7328 -0.5370 0.7770 -0.2267 -0.4439 0.5239 1.0000

REGULATORY 
QUALITY

-0.4438 -0.4993 0.1270 0.1730 0.0977 -0.1549 0.0930 -0.0913 -0.0776 1.0000

DURATION -0.3452 -0.3761 0.3954 0.5095 -0.3393 0.0778 0.4850 -0.3743 -0.1436 0.1048 1.0000

DURATION* -0.3506 -0.4105 0.4791 0.6174 -0.4111 0.0942 0.5877 -0.4535 -0.1740 0.1270 0.8254 1.0000

SEMCA 0.5228 0.4291 -0.5234 -0.2834 0.4446 0.1343 -0.2885 0.1250 0.4953 -0.0799 -0.3175 -0.3847 1.0000
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