B B B B B B B B B &

TECHNOLOGY POLICY INSTITUTE

Studying the Global Information Economy

PUBLICATIONOF NOTE

ONight of the Living DeadO or OBack to the FutureO?
Electric Utility Decoupling, Reviving Rate-of- Return Regulation, andEnergy Efficiency

Timothy J. Brennan

August 2008

TPIPublications of Note are studies TPI believes provide important  contributions but were not
conducted by TPI scholars. TPI posts these studies on its website, with the permission of the
aut hors, to increase the visibility of the research and help inform the policy process. Any
views expressed in a Publication of Note are solely those of the author(s), and do not
necessarily reflect the views of TPI or anybody affiliated with TPI.

1"#1$%8%$' ()% %86, $F.(%$/#/ $30'1.+2(3+*$45%86### $
713+%8$6#69:6:9"$B4<0.=8$? @ABCDEFGAH>EI>?J$$BKBHOMDICDEFGAH>EI>?IE>CKCDALM



‘BBAD"EFE9?

"#$%& () &Y6* +#,#-$
*/01'(2'13/45'&('&%*
6/&72*18'9:*4&2#4"
&t HE&S *A(T=#-$>'
7 # #3218 @)@
QT 2-" ST/ &tt(->
[-0'9-*2$<'9))#4#*-4<"

-
3
o
=
=
<
o
o8}
D
>
>
Q
=

202-328-5000 www.rff.org



ONight of the Living Dead®@r OBack to the FutureO?
Electric Utility Decoupling, Reviving Rate-of-Return Regulation,
and Energy Efficiency

Abstract

BI174(+45% 4):15+471)+17'346'+4:51'3", +4,4 =W CA/:(1>"19;471-)+1:(19:+.1)-1 /' [:+5']
O +IE43)2;. @) +1L.L)E (L) ()L 5214, (3-1IF):(+6:.4):1:76),:. (1/;6'19+)<). 71/
7)9.4):1)-19)34,4'(1./; \GT' )O3 HI'S', +4,174( . +4>* 4):1 )<O::=14+'6' ¥ (1)+19+)-4. (1-+)<I/) 21<* ]
'3',.+4,4.215)'(1./+)*5/1./34: (11B/'4+1<).46;.4):14(1 [;.1%(5'@>;(719+4,4:5!3,7(1*.434.4'(1)", )*+;5']
*(1TITA()+:5'():(+6;.4):11D',;*(17',)*934:5! 746)+,(19+)-4.(1-+)<1.): 7%, 114 14+*:(1;5:4: (1]

)29+ )+<(I+;,.'@)-@+".*+:11K6":14-1744>* 4):1 ) (.(1;+14:7'9:7.D)-1 - *CHO<'I*(;5M,/+5'(1,;: 1>
--4,4".11L+4,'@,;9'+'5*3;.4):1<;=174(.)+.1*.43M:,":.46'(1.)14:-)+<].): (*<"+(1;>)*. I +5=]
'--4,4",=35"..4:5I<)+'19'+-)+<;:,"1-+)<I3'((! '3',.+4,4.=11M.434.4'(1?433!(*>(474N""--4,4". =!
4:6'(.<".(I1>*1):3=12/:19+4,(1;+'1.)13)?1IC*(.4-  =4:519)34,4'(1)I(*>(474N"""+5=I"--4,4", =1+'O*4+'(!
"G H19+4, (L1 HINB) 2D+ (*<"+(1?)));+'145:) +;:. 1N

Key Words: 1A',)*934:5119+4,",;9(11'3',.+4, 4.=II""+5=I'--4,4": =I!,):('+6;.4):!

JEL Classification Numbers: PQRIPSTIIUTR!

"IHSSYI& ()*+, (1) +1./10% *+' 112331445/, (1+'(+6'7118)19) +.4):1)-1./4(19;9'+I<;=I>'1+'9+)7* '7124./)* 19'+<4(@
(4):1)-LI* ) +(1!

AAGH((A)19;9'+(+ 14+ 1<, +4;3(1, 4+ *3; TISZ! [ A+1% [)+(1-)+HO*4+0)((1)-14:)+<;.4):1;: 7174, *((4):1!
BI'=I/B'L).1 ((+43=1%7'+5):11-) +<:319"+1+'64'21!

Electronic copy available at: http://ssrn.com/abstract=1272664



Contents

g0 [F ol 1o o PO PR PP PSP 1
Rationales by Decoupling AdVOCALES .........cccceeiiiiiiiieeiiieee e e e 4
Usage Fees When CoStS Are FIXEd ..........uuiiiiiiiiiiiee i e e e e e s e eeeeesnnennnben
Price Caps and Information ProViSion ...............ceeeiiiiiiiieeeeeeceeeceeveiiiiisssnsneneeeeeeeeeennnn b 10
Subsidizing Electricity Substitutes and Complements...........ccccceeeevvvvvvvevvvivcccceeenen L 14
Optimal Efficiency SUDSIAIES .........uuiiiiiiiii i eeeeeeee b, 16
CONCIUSION ...ttt e et e e e e e e e e e s e e e e e e s 22
RETEIEINCES ... .. e e e 25

Electronic copy available at: http://ssrn.com/abstract=1272664



Resources for the Future Brennan

ONight of the Living Dead®@r OBack to the FutureO?
Electric Utility Decoupling, Reviving Rate-of-Return Regulation,
and Energy Efficiency

B4<)./=IC1ID+":;: !

Introduction

0)+.=@-46'1="+(1)-1+'5*3;.)+="):)<4,(1f: 6'1>":17'6)."71.)I'VO)(4:51./1-3;2(1)-!
)(.@)-@('+64,1)+1I'0*46;3".3=11+;. @)-@++'5*3;.4): 11B/)('!, +4.4,4(<(14:4.4;33=1-) *('T1):]
4:9% 1TA()+.4):(ITF1)H4)+(141 (.. 45114 D)1+ *4:112)33 )271>=1): +:(L/.I(F14+'5%3:@
A)L50714:0.46'(1)IVO3) 4] < +ENI9)2HL/4)*5/14:. 5+ 4)1  4:)[(4<43;+I1%:+'5%3;.7I(, @
V(7LD (@ > (ATAN;A):D-1(+64, (L)+A(1+. (117 9'+;9(1,+.1,+'74>3'19+'7; ) +=]
JHL(LIBM< 4 () AN HLMB (L= (0 S LA )L T BB @
3;. )+ (%, T(41)374:519+4, (1)) (IL/1+5%3:.1 7] -A+<I4((.+499'T1)-14: :46'(1.)1>"T'--4, 4" 11!

B/'(1,):,'+:(1;993=1)!"3", A4, 4 =174 A4>* 4):212(164771>=L):,'+:.(D)-IW;+=@
3;:71+'65*3; ) +(IXY.;.")-IW;+=3;:7IL*>34Y'+64,"'F)<<4((4):!ZW ALY F['#3$S\IN]R$MN!/)374:5!
9+4,'(I))(I<;=1+'<)6"4:,"..46' (1-) H74(.+4>*  .4):1*%.434.4'(1)1(/))9!-)+!>*3E!19)?'+1;.13" (1) (!
STI9% S/ H--4,419)+ .- )34))-1)+;,.(1IB/('1*.434.4'(1/;6';3()1>", 2 (T)-I>'@
4:51(3)?L)I<;E'N+'9;4+(1-)33)?4:5!1()+<@,+; 71> 5 (115 /1 (L.N)(1-)33) ?4:5!_*++4,;:"]
(;>'314:1#$%alXb--4,")-1L"Y93'c(!F)*:('3!ZbLF[! #$$arl!™:19+4:,493';:=!(*,/17'3;=!,)*37!/;6"
SUEL) (O )-174( 4454 ):1*.434.=1746'(.4.%+')-15""+;.4):1;(19;+.1)-1./'14<93'<":.;.4):!
-1+ (A*, K44 510 434 =B HI(--+H(13) (((1-+H)<!-)+'5):'1'3 .+4,4.=1(3'(114.;,(13' (4@
146" )1+ () +19)?2'+HI0*4 E3=! ;- L) +<IXBAE"_*++4,;: ' (>'3NS' X (14.17471:).19+) 7+,
"'+5=1!

B/I<4:1/)+ 4,31 )44 >*A)L)ETTH((4:5L/(19+ )>3'<(;(1>"1)(*55'(.!
< AL+, (124N 54T +534N'TL)(II51119H49(IXD+"::IRS%SMIM: @

7+ LI < 53 T1-44<(1/;6'14:,":.46'( L)I>"T--4, 415" *(L=IE ). /'1<): =11
D=1746)+,4:519+4,'(1-+)<I+'9)+."7)(.(119+4,1,:9(1:30)1+'<)6'  4:,2.46'(1), ") (@ (*>(474N">=!

Y:4)+10'33)211& )+, (1-)+1./10% *+'11d;(/4:5.): IAF1IK<;43e!  >+ifr<>17% 1l

B/1*.[)+15+;.-*33=1 [ E(IW;+EIC;<4(): ViP5 IIg;+IL; <+ 710 =2 1Y /4+3'=1-) +1./'4+1.[)*5/ -*3]
)<< (LIB)LE+"<" I(/)*371> 4 ++'T 11 Tr+4) (1< 4L [)+e(1+(9):(4>434.=1)




Resources for the Future Brennan

<4(:33),:.4:5!)(.(1)-19+)B474:51,) <9".4.46'|(+64, 1)/ 1+'5*3 1. 71(,)+1IKVD',. 719+)7*,@
AB4. =154 (114 T+ YB/194)54;<<TI9+4 1+ 7* A):(I(.!  ex antell<;4:.;4:4:51<;+@
54:;314:,"2.46'(1.)1>"--4,4".. 1 RIKB'1:1+'3;.46'3=1(<;331(;64:814:19+)7*,.4):1,)(.1,::))*.2'45/!
3)(((-H)<I9+4,(1;:>)6':6'+51)(.(XD+::l  RSS\I?4./19+4,(1.=9433=1,):6'+54:5].)1&:<@
(=@34E"13'6'3(1./;.1<;VA<AN'12'3-+'11(*>', )19+)-4.(1; JA'6TI>=1./'1 +5+3; 71-4+<IXD+":::!
RS%SA1!!

L+4,1,:9(1/:61(0<'174(;76;  :.;5'(:(17'3311d/:1./1;6'+:5'19+4,'1)-1:1>%:73'14(!
997NN [ A(<);:1>'1<::49%3: 171 ) 15461+ 5%3;.71-4+<(1./';>434.=1.)1(.13)219+4,'(14:!
<HE (12141 4=14(1:.4,49:  TLUBN(1-4+<( 7'9:71):114+'5%3; ) +=1 )<<d.<'2.1:). 1)L 7h*( !
O+4,(14:1345/.1)-1+;34AN'T13) (((1)+'V, (19+)-4LIB) L/ UV LI I(* 111 )<<d. <" 14(1:) ]
H+T74>3119+4,1 :9(1+'6'+.1 )H-)+<1)-13:55'71 )(.@)-@ (+64, 1+'5*3;.4):11<4.45; .4:51>* 1) ]
'34<4:;.4:51.19+)>3'<()-"++) 41714 T+ TIA 4,4 =) 34:71:5)6'1 17:1:774.4):114:,":.46'(!
WG T'LIO+A, ):(+:4: 1521 T4(,+4<4::.4:514; 1-:6)+)-1%:+'5%3: '71:--434: '(1+'<;4:118'6'+@
1'3((11:33)24:51-4+<(1.)19+)-4.1>=1746)+,4:519+4:€) <1, ) (.(/:(1>') <1547 4:519+4:,493'1)-!
+'5+3: )+=1'):)<4, (1;:7114:,+';(4:53=119)34,=11!

21:21<)6'<" . 14:1'3' +4,4.19)34,=1:33'7]  G7',)*934:5H14(1,/;33:54:51./4(1,): (:(*(!
XWH*-():1;: 718 4:1HS$INL #123./)*5/1()<".4<'(17'(,+4>'7;(17")*934:51+'6'+(1-+)<IO*::.4 =
(37114:19+:,.4, 14 14(1"%(*33=174:"71;(17,)¥934:51:174 (+4>* 4):1% 434 =CI@H{(1-+)<./;<)*:.]
)13, 44,4 21417346 +(L)F(+(LIB/+'1,;:15' ()< <>45%4. =14:1 [17"-4:4.4):1)-17" )*934:5112!
AT AT IS IW A3 TIK + 5=127<4:4(+:.4): IXWK27<":. 4):(17',)¥934:5]
4:1.4<())-14'6" % (1 71)-194)-4. (IXWK21#$$% 11! Z9+)-4.([IITTIZ+'6"*(11;:71G+6"*(19'+ *(@
V<HHALL-IE (7' T7IS3) 212 45 L) (0 )-BITA(+45% 4):1% 4346079 7" 1)-1%( ]!
AL ) (G-I T LT 4:4.4):(L+ LG (13):58 (). +or )+ (- 450 ) !
)>RS S 44, 4= HCH(ILHY3T)):(A121< SE)-LI(34 )17 )@
34:514(11:. 1) +<HOH (AT (L4, 71414 119" IXF34:.): HSSIALIB/ 1+:.4) 1 3'1-)+17' )*9@
34:51,)<'(1-+)<1):(+6;.4):1;76),:.'(112/)1>'34'6'1./;.1;33) 24:51*.434.4'(1.)! /:+5';19)(4.46'!

+:34N'719+)7*,.464.=11°:19+;, .4, 114149+ (.. (1L/7464(A)1/TVD', ' T15;4: (1> 2" 14'5%3; )+ 714553, 17!
SA+<I44 451 119)34.4, ;31> 454 (((+21)IQ)B'-4)<I+. /@) @+ *+:1+'5%3;.4):1)19+4,,:9(1!

M 4+(.1;:7IK)37<;IXRSSSIIRR\SN<':.4):'7IG 7' )*934:5!'3", . +4,4.21(;3'(1: 71 +:4:5(HIA: ;1< /1434 +1;+.4,3'):]
4254 T4 ()F+,193;1:4:519+'7;.4:5L 1+ (4%, *+4:51<)6'<"1. 11B/'=17471:).I'VO3)+'1./14<934, ;. 4):(1)-1./'4+!
(*55'(.4):1;:714.(1+'3;.4):1.)1):5)4:51;:3=('(1)-1./'',):)<4, (1)-1+'5*3;.4): 11!

2!



Resources for the Future Brennan

O+4,1)HTA(+4>% A): 1> (T (14T (LIS L) )45 ) (< (1) 1>*=1<)+19) 2+ ]!

24,1112+ (1-)+.(1.)134<4. 1 +5=1 ):(*<9.4  ):1IB)L/TV.".1/;.17')*934:5172)*3714<93=]
[ABABLZ: (1 L@ (T TA(+AS*A):1):1<451.1VO' | 14.1)194)<). I--4@
A=A )0 A34.4'(124.00)) <+54:31) (Lo STIRCI )*370).04+'0%4+1:1<:+54::319+4, 1]
YA () HQ)()H<()-17)*¥934:51L):( +6;.4):1:76),:. (1(*99)+. (5 @>;('T),/;+5'(J

S* 124 1% )< 414 A+ C (L) HCH(14:05 #3100 =14:7ABATH 3 (+1+7* (13", +4,4.=]
*(14)+T+)I< 4. 4:1% 434, 219+)-4. (1]

3124 1./1-)33)?24:510% (4 )11 (17',)*934:5!134E'./'1/)++)+1-43<1G845/.!
)-LIMPA64:5IATIHI?/ +'1+;.'@)-@+' . *+:14+'5*3;4):1))<'(1>; El-+)<L./'15+;6'L)1/;*..1+'5*3; @
D15 71+'5%3;. 714 7+(+4'(I'b+ 14(17',)*934:5134E';:'V;<93')-15)4:5!GD;,E!)!./'10* *+'|H!
20+H147 ()<L (L) 2:) 1> +4:5!1*: - (>4, 71,61 >+ R TL))!
0):'d"1-4:71;134..3'1>4.1)-1>)./11d"/(N?!-4+(  .1.[;.04-0):@*(;5'1>;('7),/;+5'(MO*;3L)L/M
<;+54:;31)(N-5774:55::774.4)53)): <"+ -;431)1)6'+1).;3L)(L(1 I<;E4:51%91()<'")-1./1
(N+.-;33L/+)*5/"*(;5'@>;('7!,/;+5'(,;:14<9+)6""  --4,4",=11B/4A(};:;3=(4(!;9934'(I'0*46;3"..3=!
IN7')*934:5L1.1-4V'(I+'6 X (@9'+@,):(*<"+1;( L/(LA L <)RLID-4AVIT(1)+) @
A):ANL5+4T710./+1(9',4-4,1+;.4):;3'(1)-!, ):('+6;.4):1;76),;.'(1-)+!7',)*934:5!<;=!-;43!1.)!
9'+.;4:112>(".1+",3@.4<"19+4,4:511* 434 4'(\ F*EI'+5=1; 12))3'(;3"; 7Y('33!;.1+',;43!;,3+"7=]
[,6'4:,":.46'(1.)134<4.1*("; 195 EI9+A) 7112/ 1?2N)3'(;3'19+4,' (VT (L) ?'6 +HIL/!
7')%934:5!;+5*<" 1+:4('(1./"9)((4>434.=1.1;.0 9+4,";:9(1)*3719)(("(("--",.(4;: 76" :174(;7@
6;:.;5'(1./;.\;6:).1=' AS"I7*3=14+')5:4N'71!!

dIVi<4 LN (V= (1 + 1B -4+(14:6)36'(1./'19+)64(4):1)-14:-)+<;.4):1!
d'1-4:701:.021419+4, (I'V,"71<;+54:;31 )(. 119+4,'@,;99'71-4+<124331(*993=1):3=14:-)+<;.4):!
LISNCT7'< 70712433199+ (14:-)+<.4): L LT (17'< TLIBIA(YN--, J4(1+'6'+('T!

5714 (17%+4:519E19+4)7(12/:121)3'(;319+4 (1:+'1:.L[A+/AS[(LIB/A(+ (*3.14(1:E4:L)!

SD)-n@6)4,71): L9441 9T, TO% 34,21 (174(H(( 71410 A(<; IX#SSQALI0+)<!
J19+(9',.46')-1/14'5%3; ' T1-4+<C(19+)-4.114; -)+<;.4):1/,.15))(.(17'<;:714(1-)+<;33="0*46; @
3'.01)14:,+(4:510%:34.=11d4./%'(9',.1.)17',)*934:515"'+:33=I! '6:3%,.4:5174()+.4):(14:14:-)+@

AT19+)-4. (L +":)14: 79N 7 )% (L 17',)*934:51?24331:).1/;6'./'1--" )-1+'<)64:51*.434 .=14:"..46'(1.)19+)<)."!
*('L1;.1576),;. (D-17')%934:5(9)* ('L 774.4):114-5174( +4>% . 4):1* 434 =c(1,) (.(1;+"14:7'95 7" D)1 CILS
-AVA51+'6" (15 71-4V4:519+4)-4.(1X?/4,/" O*; 3(1+'6 > (13'((1,) (. (ML, +'1'0*46; 3" 114- L/ <>+ D)- 1 (+(1) -]

'3, +4,4.=1+'<;4:(1,):(.;:. AN

3!



Resources for the Future Brennan

<-A)194)64(4):1-4)<II7'3-H19H(9', 46'14(1)<9 - 34, TI>=LILTTLIT AT YRI4, ()
4:-)+<;.4):14(1;99+)9+4;.'11!

B/I(): 70, (4T + T +1402) +119+4,'@,;99'71-4+<12)*3712;. )I(*>(4@
TAN'T'3', +4,4.=1(*>(4.*. (1511 +5=@'--4,4:9934;: ' (114:)+7'+1)I1 7"+ (17'<;: 711d"
4TV L 0A.0<A51 115 1400 (L 4:5(14.(14:, .46 NTIOMA(I3((11:1254++. TI>=1L /G /) +=!
)-LIC): TS (AHUB/A(+ (*3.1;301(*55"  (.(1./;.11)10< 17’5+ 1174(,+4<4:;.)+=! +)(@
(*>(474N;.4):1)-1%+'5%3; '71:--434;.'71,)<93'<":. (1<;=1>"1:99+)9+4: |1 ) +;+=1.)1,):(47'+;>3']
H (5 15+ T4:51/1:9934,; 4):1)-1 1.4, 4%(13;21.) 14543 71-4+<(11!

W)+)B'+HIL/L (1) 4040 L AB ) I(*>(47  AN'(>(4.%(IIB4E'1(,):7@>'();+5*<":.(!
5''+:33=117'9"7(1):1'3", . +4,4.=1>'4:51% 7'+9+4," 71IB/4(1<;=1?'331>'119;+.4,*3;+3=17*+4:519'+4@
)7()-1'V.+ <19 EIT'<;: 71 714-1:644):<" ;3] L ()14 )H9) T4 N'S +4, 4=
9+4, (IX'15LIL/H)*B/1 V) H<+E!>31<A((4):19'+<4.194)5+:<(MLID' *('1<* 1)-1./1'3' +4,@
4.219)34,=174(,*((4):1:E (1116421113 +4,4.=14()6'+9+4, TI1?'14:6'(.45: ' 7);15" "+:3!
<)7'3)I("A-I 54,4 SN ()FITISN>(AT  AN'TLI)* T4 ' +4,4.214(19+4,71))!

JABILL 0 (GA=)): T4 4) 1) HI(>(ATA(L)1A<9  +)6'1--4, 4 =14(14-1,): (<" +(1:+'1-:434:51.)!
GET--4,4% 2L DA (LA AN 204: TABAT*3IX;(174-+"1.4;. ' T1-+)<1)33' . 46'N4: '+ @
'(.1!

T1'6;3%.4:50:=D)-L/ 1+ (*3.(114.14(1,+%,4;3! )IE"914:1<4:71./;. 1./ 64)+))-1+..'@)-@
+ *+: 14553, T1-4+<(14(14:/'+":.3=1%:9+'74, ;>3 )L/ IV AT ) *934: 5! (%, ((-*33=!1+":@
7'+(194)-4.(1,):(.;:.+'5;+73'((1)-1,):7*,.1104V4 :519+)-4.(1+'5;+73'(()-1?/;.1;1-4+<17)'(1'34<4@
5 (L>434.=0)1%(N9+4)-4.1<; VA<AN;LA):N)19+74,.121;. 011 -4+<I2)*3717)11B/;.1(;471!;+5*@
<".(I<;7'">=17"')*934:5!,76),;.'(!,;:1433*<4:; NS+24(153,. 7 .(1)-14:,".46'@
> ('71+'5*%3;.4):11&')5:4N4:5./'("134<4.(I1?"1-4:7V.1;.07",) - *934:5I<;E'(1(:("):3=14-1*.434.4'(!
N(('((14:-)+<;.4):J:).D.I'+?4(1;6;43;>3'1)!, ):(*<'+(J):I--4,4" ,=14:6'(.<".(1./;.0);0
+T7NT'< TN H4-) (< +H(13;,ELM 4 ) +< A):N+HLM2+24.13V)I<E'N(*,14:6'(.@

< (LI<('36' (16121 4 (1)) 2371+ 34NV, "L/ (1, 172)*371>+1
d',);,3*71>=1).4:51 00 14:.4)::310) 4+ 7')*934:51<;=1>"19)34.4,:3]7'-(4:5!9).":.4:3!
* 434.=1)99)(4.4):1.)'--4,4":, =19)34,4'(J+;./'+1./;:1(9' 4-4,;33=1" ):)<4 14:1:; *+'1

Rationales by Decoupling Advocates

Fit HIXHESSRA(N*. L/ (4, 14:.4):;3'1-)+17 )¥034:511Y/1>'5::124./1.[19+'<4('L./:.]
G*.434.4'(1:6'13):51/:71./1+(9):(4>434.=1)-1 7' B+4:513'(.@,)(.11+'34;>B"+5=1(+64,' (1) X(@
)<+(IHI4:74,;.4:5119'+(9',.46'./;.1% .434.4'(())*3715)!1>'=):71+'34;>3=19+)647dnbkgy!.)!

4!



Resources for the Future Brennan

O+)B4T4:5LII(+64, (1) +12/4, /1 +5=14(*(TLIY/1-*+.[+)>(+6'71./;.1GO+4,'l ;91+'5*3;.4):]
TA()*+:5'(LI1<)(),))<4,14:6'(.<".(14-1./'= L +134E'3=1)14+'7* "1 [+)*5/9% 1HIIB)!9+)647"!
(5 14:,2.46'(I1G./1(;3(@+6 134 EIA ¥+, 1+ 17 (45:1<*(I>1>4)EHI4:)./+12)+7(1!
7')*934:511!

B/1&'5*3;.)+=12((4(.;:, IL+)N', IX&2LIH$SQN )--'+T71<)+'17".:431):1/) 21 /4(1?)+E(I!
).ABLLINTHG 474 .4): 314 < E4:5mM*.434.4'(13)(1+'6*  15:719+)-4.(1-+)<I(;3(1:).!1<; 7"
(L1 (30105, (%31 +5=194)5+:<(LHIN1; 76),:.'717,)*934:51X?/4,/ 14.1'+<'71G;Th*(.;>3']
HEHLQ(HANG' ;3. 4,46 I(=(<)-IG3)(1+'6 LT (<L (IH!,3:4<4:51./13:. ' +14(!
44) 232145 71) )< (N9, 4-4,1940)5+:<( Li71-:43(1)IG+<)6'Z[1./1*.434.4'(Cl4:, 46"
)194)<). 121G (LHUF; 4 IXHSS\N:  7IA+>"IXHSS$ING+)<).' 717", )*934:51):1(4<43; +!
54)*7(JAA+>"C(12)+7(IIG<;EA:51+.434.4'(1,; :3=(.()-1+'7*,.4):(1 4:1,):(*<9.4):1<:E'(!

(1 CLI=CH L) <94 (L)) (*< H(19;=1-)+] [ 4+1'3 +4,4.=1'6'+=1<): /1HI!

d/' [ +1)+5).17')*934:514(1;7)9.'7!<;=! )17'9171()3'3=1):1):('+6;.4):"--",. (1!
Y).E4' 24 NIX#$SIN9)4:. ' TH*.1.[;.17'))*934:511>=19496474:5!G+'6"*'I(.;>43&IH! (/4-.(1+4(E(!-+)<!
*434.4'(V)):(<'+H(AV-174(+4>4):1%. 434 =19+4)-4. 1+ (1+'<; 4% /5T IA (N (/4-.(1 2" 3./1-4)<!
D):(<+H(L)L/1*.434.=11B/"; 7)9.4):14(134E'3=1)17'9"71):./' +'3;.46'19)34.4,;314:-3*":,")-
L' (15+)*9(114:1):h*:,.4):1?24./1":64+):<".; 31,76),;.'()-17')*934 :511&'64(4.4:5!,):,"+:(!
+;4('7'>=1;33'5'71*.434.=1-,43*+'(1)I<;E'+'949+)<9.3=!;- '+ 1*++4,;'11?'1<45/ .1, 771./;.!
(*1+4(E!+"33),;.4):1,)*371+' 7% '1* 434.=14: .. 46'(1.)1<4.45; "1 T'346'+=I1+4(E(1*: 7'+.'4+]): @
+)31!!

P4..314-1:=1; - 7'<4\)+EI;(174(+((7)7  ')*934:5!:(1;19)34,=1-)+1):(+64:5!'3',.+4,@
42140113, +4,4.21(, )+ T4 /4:.119)34,=1)<<*:4 =11 *99)+.1-)+17' )*934:514(!:).1*:::4@
QHLI2L(C((< 52N MEF B +HIM:AB +H(4.=  IFL+1) 4K +5=11K,):)<4, 11 7IK:64+):@
<'1.:311)34, = IXFKKKLIH#SSQNAT" 4-4 71 1 ¥<>H)-1)9':.4)::31 ): '+:(114:,3%74:51/) 21!
2T R-H0.321)l TR (6RO 44'<" (14:134 511)-1 /5 (1412 /4L X(@
)<+ (TS +19)..4;33  =14+'3'6;1-:, )+(L FKKKL!;3()! (E'714-17")*934:51(/)*371>]
7):1)6'+:330)+>=L X<+ (L 71204, 1+ (1()*371>17',)*93 711!

219'+:9(13'((174(4:.+ (7Y ((((<':.1)<'(1-+)<LIK3',. +4,4.=IF):(*<'+(1&'()*+,'!

TIB(,/4+/;+.]XRSSQN;99';+(1L)!>';1+;+1'V,'9.4): 1!
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94)9):"5. (11113411241, 7'<4 1 4+5%< (1(*99)+  .4:5L/1+'93:, < )14, @)-@+ . *+:1+'5*3;@
A):124./19+4,'1:9(IIKPFb8!,3;4<(1./;.17')*0  34:51G9+)<).'(I<'74),+4.=H!>=1'34<4:;. 4:5!'-4@
A =14 A6 (1121:194)-4.(1> )47 TN Sh L ()4 45 1+ A(E(1-+)<!

* 4344 (1)) (<H(5(1). TE>)6'L QI+ )<< T (14 (T 4,47 =1514: 75 T1>=19+44, @
4:51'3', +4,4.51;,99+)9+4;.'3=1!

C)IL'+EA:(1N./17)2;1F):(*<'+1276),;.'l 147" 4-4'(x<'+)*(+" ;():(!-)+!+'h',.4:5!
7')*934:5!XL'+E4: (#$SINLIW) (HHA(19)4:.(113.)*5/1<; 714:0. 1)V %+ 315; (13 (I
;993=1)I"3",.+4,4.=1;(1?'3311b:"k";():114:1/4(164' 2114 (1.1;.17",  )*934:514(1;1G(45:4-4,;:.17'9;+.*+']
-+)<19+4)6"1+'5*3;.4):H!>";*(14.1;33)?2(*)<; 4,0+ Thr(<L(124.0)x 5000+
9*>34,1)14:.'+6""11":1(;=4:5L/14( 1W< E'(1./"9)4: .V 1140+ 7*'(1*.434.=14:,".46'(1.)!G<;:@
SUG3(HHA(ELIHN2!C,): 7145 0):18(h). ' 71;>)6"! >=IKPFb81!4(L./'\(/4-.))- I+4(E!I)L./):(*<@
'F(AIL+E4: (530 (*55'(L(1L;.171,)*934:5174(, )*+;5'():(*<"+(I-+)<I<;E4:5!):('+6;.4):.!I'-@

D+ (1>=14T7*,4:5%(GE') (A 4(14<9)+.; L)) LLAN3T74  B19+4)-4.(N+HI+6F ()]
)6'+;3314(1,):(4(.":.1?24.1'1;64 :5!;:=14:74647%3c("*("4:,+";(" .[;.14:74647*%3c(174(.+4>*.4):!
L +5'(ND). S+ (+ (124331 (M4 73, 71)6'+,330) (1) +H1T74(+4>*.4): 11

Usage Fees When Costs Are Fixed

23./)*5/1()<1-)+<(1)-17' )*934:51+ 4155 '@>:(‘71-"(112/4, 1+ 7Th*(71)IE"O!
* 434, =146 % (1) +19+)-4.(1-4V' TIX &2 L HSSPIK PEDSI#SSIl #A17',)*934:514:1()<'1*3.4<;.!
(:(12)*371'34<4: (B @>;(TLE4+5'(13)5 S HIXY).EA24, NHSSIAI(H /1 (1-4V T1+6'+(!
9'+1 %()<'+1 1D 1) >64)*(1;+5%<": 1) 417 J*O34:5174(.+4 >*.4):19;=<": 1-+)<I*(;514(L/:. 1/
NCO)-1TA(+45% 4):1+13;45'3=h-1).1.4+'3=114:7'9"7.0)-L *CLIB/())((5+1((:.4:33=!
DD-1):( A, 457140 4:4:51.113) 3124 +15+4T1,): 741 +5:(-)+<+1::719)3'(=(.'<1!

B)(.(17'9":7): L/ A< +D)-L* ()< +(11;(D: 7 (1<)+'19;+;33'31):,.4): (L)L 7T N
CR2UNACN3THHIS*(40((V)L/1<4V 1./ +1];19! +9(1 A () H<H? AL 7L HIXAA L =AL
D((12)*371("<I)ISN4: 797" - 1x (LN

B/'13)54,!)-1("..4:519+4,"'(I-)+!1-4V'7h(C.(Y 4:7°9:7".1)-I*(1;(1,)<'1*914:14+'5*3;.)+=!
) VL(1>) 4B/ (L(D)-194)6474:51;1?4+'34: 1.°3'9/):"):,.4) ) EL*(O)<+c(19+'<4('(!
QY*,/1::1:99+:4(;314(1;30N(/;+7!>=!1() <'1):(*<'+1;76),;.'(I I'151118)03!IX#$$i1!
V12(1:).170:>)6'117',)*934:51+'-'+(1):3=1.)1-4V4:5!* 434.=19+)-4.(1)+!1+'6"*(J2/4,/'9+ '(*<;>3=!;+'L./1(;<"14-!
DC(GH1-AV'73:).19'+,): (*<"+1, [+5'(11b:1,)*3717",)*9 3'1>*.1(.4331+'))6'+!-4V' 71 7T4(.+4>*.4):1 [;+5'(1):19+@
*:4.1>;(4(11d';+5%1>'3) 21/, 1)<'*(;5')/;+5' (1 +'! 34E'3=1)1>"'--4,4".11'6":14-1;331,)(.(\;+1-4V'71!
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H13:45'3=14:7'95 7101 XG:):@.+;--4,1(:(4.46'IHI4:1'4'31h: +5):1-)+1.'3'9/):' 1 (+64, "M
B/+)*5/13):5@(.;:74:519)34,4'(J7'(94.1'V."(46 ', +4.4,4(<1-+)<I<;:=1" ) )<4(.(J./1-4V'T!

NCO)-L/C3:734: (12 H )G HTLIE VBG4 (2(4.46'H! [+5'(1):13):5174(.;:, (1!
BIA(I2:(1>: (TN )L 753, )+=17 A(4): (L L)(C()-L-4V'TI34: (1 71)1>1:33)@
TA)(9:4:.113),:30 713):BITAC: (464, IR+ 1 71T+ 3+ A(7 4, 4): )
+(9',.46'3=11:1L/4(1,;(11./19+4,4:519)34,=12;(1:3 ()1, )(.3=1>" ;*(14.15( '"TI(*+,[+5'(1):11+'3;@

< 7'TI(+64,1X3),;3174;3@.):"N>3)21<;+54:;31 ) (IXK+4--4:IRSYo#t 1|

B/ (4+5*<". (1< E;: 1 3)5)*(1,: (1) +1:3 3)24:5174(+4>*.4):1%* 434 =146+ (1.)1>']
4:7'975.0)-1(1IY).E4'24,NIX #S$IN:301). TLAI(9+ T -AV'TLL+5 (1475 LT
LSS TNONL 7))H1L)14)6; 1+ 17 (45:(1104 VT /45 (1) 2'6'+I1+134E'3=!
)I>'*::99%34:51 )17' )*934:51:76),;./(LID=I+'7*,  4:51./19+IE4A3)?:.. @/)*49+4,1)-I'3', +4,4.=!
4.12)* 3719+ (*<;>3=1(LA<H3: 1 [+ 11 4-3' *(TL12(12''3:5)+:.1>3) 2112/ [ +1-)+ 1+ (): (!
)-19)34.4,:3I'VO'74" =)+I5' 4 IV 4):1,):.4)334:517 < 71>=144(4:519+4, (14(1+7'+@
(.1:7:>3=1%:9)9*3;+1:<):517" 4(4):@<:E+(I0V/)  -3491(47'3./;.) *..4:519+4,(1?433]:).14:@
A (7' 7IA(:BAE 3= L)1 * (I 1)z 1 774.4):11<)B4:5) [ +5'(1-+)<I*(;5')!:!
AV TIA(IBAEBSL) ISR 0)9* 3 1)+ LI 14 () SI="+(1:5) 112/:14.12: (19+)9) (7 14:1. /'

13 )<<4,: A) (0, )Feld HA( (()6'+:3319; =< (1)L (12 NS, 44,4213 119+ @
(*<:>3=LN)(1L)24TLI1S).)< )-L1253 0T 4(+4>* 4): 11

KB'"1):144+)?1=-4, 4" =154) % 7(11):1<;=1:). 12:: )60 )((1)-174(+4>*.4):]
)6+ TI0)3'3=L /BN TA(+45* 4):1+6F(11614-  1:331)(.(1;+14:7'9:7".1)-1%(;5'11B/4(1?7433!
S (1A=L 1-4V' 71" (+=1)1,) 60+ NGOV, T(LM<+54:31) (D)) 450
TT4.4);3*(+L)LMS+ATLIK((2.4;33=11,6'+5) (.(1)-174(.+4>*.4):1/;6'.)!'V,"71<;+54:;3]
V204, NA021.0)12)%3  TIVO 15T+ +4:31<):)0)3=], ) 74.4):(1:)+<;33=1+'0*4+'71.)!
(. A-=14'5%3:.4) 1015 /1L A+ *<(, (I (4:51-4 - V'T1-"(1:3): 12)*3 714+ (+3.14: )21+ (1!
+.4:51:10)."2.4:31)6'+:331'-4, 4" =I5:4:1-+)<! +T* 4:51-4V'T1-"(1:714<9) (4:51+(;51-"(1.)!
+)6+1)(.(L!

B)I(/)?1./:.1)9.4<;31-"(1)+L1(+64,124./  1)*(5'1)(.(116'+./3((1<;=1+0*4+"1%(@
5145 (11):19)(4.(11,):.4:<1)-] NFCHUI2/+1 OX, pNA(LIMNO%: 4.217'<: 7' T1>=1):@
<+ 11944, " p110)+:1:3=.4,: 31 (12 (<., (A TV TIANHE ()T )]
*K(124.01):@,9)((4:517'<; 716 (101141 ApYILIIUX dlip™ IUY, pM-)+1:3BILIKAG!L/:.!
D AAQLIECKIL) (P i (+H93%(14(1546 IS T+ TI< (F e
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! F):(*<'+! i’s!(*+93*(!q!"j OXlsNd 11

D' F(L/+HEHT)FCE@+'3. 7)) 3I54) (935 (1-+)< )(r<+!  s1%(14:,3%7'(!
MO=< (L) (F<+ A<E(I) pOX, pALIN

B).;315+)((12'3-+14(1./14:.'5+;31)-L./ 14:T4647%,3),):(*<+(*+03*(1)6"+;33! NL): (*<+(1!
BIL)(N)-LIBHATITQT() LI A< ) (U129 (LLACL)(L(C ONALIB).3!
TIP3 ANIpNA(L] e

S '
! XN o, ':: E MOXI Nz + pOXI P S CXNAL I XRA
) » &

FN)4:5! N';:7 pl)I<:VA<AN'TIISA6'(LI-4+(.@)+T7'+),):74.4):(e!

#

! Wy s "OXNIzNz + pOXN| p~$ Cr, $1 ! X#N
b

| Wy, ' p0, X1 phi, 81 L Xan

B/ 1-4+(.1)-LI(11-+)<VO* 4):IXEMA(LLL [IB+ATI()*3TISTVO; 7' 71)L/19) 4212/ +'1./
).:3(*+93%(1-+)<!: 774:51. /1< +54:: 31 (+h*(.],)6'+(1<;+54:;31 ) (.))-1: 774:51./;. 1%(+11B/"
(,):71-4)<I'O*:.4):1XaMI4<934' (1L LITH(B19+4, T pl(N*371>IN'H)II'O*;31)L/<;+54:;3]

N(D-1774.4):31%(CLIL*.4:5) /()5 /+14<934'(L pl(/)*3TISIN'H)IL) .;31(*+93*(I'O*;3(!
NSO T)RFITIS LT A A )24 -AVTIOH@* (T FI)HL):@
* L A):L)L15+471'0%;31 el
#
! FXNA, " OXN 127z 1 ! XTA
$
B/A(1'53',. (IO 4+'< L6 (1-0)<) '3 4+4,4.=1-"(1)6 L) (()-1/174(+4>*@

AYISHATLV L1416 % (1-4)< f+54:51 /4(1-4V'71-")6'+'71.).:30 ) (1141'11!

! F(N)NI" [CNN! !
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SLIAQ):TAA)1R*3TIS 101A04(0). LIS 9.4<4N;.4):194)>3 <1+ 0% 4+ (1]

):( 140 LB R (1) <IH (5 7! )i A))E L) (D)-LMBHATL TIB/1-4V'T71-"12433!
S LI+ (1459 7IS=L/T N HC+1194+4, 1pll 716" (1-+)<I*(124331>'./14:,'5+;31)-1./'
YR ) (PR (11944, PIOX, pALIBI,):(A:4: 101465 (1)6'+1 ) (1243311

>'l

! p-f OXI pi +N'f OXNIghdy | CXNALI L XQN

BIA(1,):(.+;4:.14<934,4.3=17"-4:'(1:1-%: . 4):) NYAILL 1<+ 1)1 (+(1-4)<12/)<1): 172433
5 LAV 71" (%4, 45 0 ))6+) (4] plA(L+5' 71+ IED  [IXEA3)?;..@1)*+M)-1*(!
K46':1/A(1-*:, A):112' 2111 D) (! PLIVA<AN'T?'3-+1 IAPNPNIBA6'1>=IXRALIB/A(!
5A46'(1./'1-4+(.@)+T7'+!,):74.4):!

! W NFW, , $i! ! X\

A+ Wl Tl LHIBAG ISSIXHA 71X L10)+1./1)9.4<;31%(;5'1-"1p1.)1>19)(4.46'1./' 7'+46;@
AB)- I PMBAB IS B 1 TIATY)-L X\AE"T7(1)15'19)(4.4612/51 pl4(IN'+RID'@
(T WA(IN)RL pAIN)I2'Y6'/:.0.11)9.4<;31%(;5'19+4,14(19)(4.46'12/%)  WANIP!$!
1 plglol)+!

! NIZXVXSMTIX S 1! $! ! Xin
2+ FXVXSMIA(I546" I>=IX TANNS: (1546':1>=IX Q11!

2.1 pIQISIL) 6" ¥14(1,)33',.7 L4551 NXSEVXSMIGHVX$ L -1:6'+@
SV, T(1<+54:3) (10 FIpICHA:IXIALM9.4<:31%(;5'1-"14(19)(4.46'14-INTIQI$1!B)! (")
JA(12'1:993=L1<) 15" +:31)+<*3;.4): 1IP'.L RIS/ 146'%1 )33 7I>=! /:+54:51;]

Hd''531/4'L19)((4>434.21)-19+4, 1 TA(,+4<4:;. 4):1IF] +54:5174--"+" 1*(+(174--"+":.1-4V'71-"(1>;('71):1./'4+]
(*+93*(1-+)<!*(4:5!'3",.4+4,4.=1,)*371;33) 2?1 \.I+')6'+=124./)*19+4,"(I>; (7):1*('1!
Ad'17'+46'71./1+'(*3.1):1)9.4<;319+4,'(14:L/4(1-; (J4):1+;.'+1.1;:1;3,%3; 14,1 [+)*5/11&: < ((=@34E'):(.+;4:'7!
)9.4<4N;.4):11Y4: 'L INT7'<; 71015 1(+64,;.1;33IX N 7LMT'<;: 71-)+1%:4.(D-1(+64,'1>;('71):19+4,":+'14:.'+@
+'3;.' 71516 +;31.+;,.;>3',;3,%3;.4):N)-1./')9.4<;3!  pl4(174--4,*3.14-1:).14<9)((4>3'1!

Sid'l((x<12/;.6" A (G +=1-) +51%:.40%'1()3*.4):1"1511L/;. 0 MN? 3-+1-%:, . 4):14(174--'+":.4;>3');: 71"
():7'7'+46;.46'4(!:'5;.46'1!
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*(;519+4,")-1 pl:7h -4V -t N (+(17?43319;=11546'411B/1,): (. +;4:.1./;,.14'6"*(1,)6'+!
DCLLAT7'97D):3=1):l NILIS: +:34N;.4):1)-IXQAI4(Th*(.!

! RXV, pMglCXvA 1!

A4--'+":.4;.4:51546'(!

I RydNISIR,dp!q!CHIN,!
?/4,1'546'(!
! N MY
dp  CBRy
2.1p'q!$IR,14(19)(4.46'LIL+'(*<;>3=IL/1+'6"*'1,):(.+;4:.1X2QMN4<934'(1.1;.1;.! plq!$IL./!
FSHD-FCH(D N4 LG 0?/4,051<))9)34( 1?2)*371L)))(114<93=4:5!./;.1<;+54:; 3!
+'6"*14(13'((1./;:1<;+54:;3! ) ((1'B/4A(\<;E'(1./'17:)<4:;.)+19)(4.46';(1?2'331!_"'I! Nrlp!$1!

B/1)9.4<;31*(;5'-"14(19)(4.46"4: L/ :> (1 )- 1454535 (121 LI ) (45407
)9.4<;31-4V' 7115, (141 (F=-4, 4 " 1+6' % (1)1,)6'+1.).:31,) (.1!!

Price Caps and Information Provision

L+)9):5.(1)-17")%934:51:45%1./  ;.1%.434.4'(13;,EL./14:,": .46'1)1" )45 ):(+6;@
A YA L) (46 4)A(1-4+( )71 DT T 213))E-A+(L)(M4-1:19+4, @
199'71%.434.=12)*371/:6'::14: 0 AB'L)124.1))3714:-)+<;.4):119;+.4 *3;+3=1./;.12/4,/1?)*37!
3571):(< ()T 1T < TLIBA(T) (1) 4<93=1/; 117" J*O3TI! +.'@)-@+ *+:1+'5*3;.'7!

+E(;(14.(1;76),:. (VD' 114.1356'(1%.434.4" (124.11.1'1(;<"19+)-4.12/ [+ *()<'+(1,):(+6'1!
F):(O*:.3=11):",::).19+' 74,0 [124.17')*934:51:3): 1121 O:+.4,*3;+1% 434.=12)*371<" |
ID)>h46'(1C.)*.1>=19)34,=1 <E'+(J;3./)*5/1./'=I<45/14-19+  )-4.(+'1- ' 714: 74+, 3=]!
'151114-1%:24334:5:((1.)!-)33)?19)34},+,./(19)34.4,:31%:9)9%3;+4.=1.[13:7(1.)15+";. +1+'5%3; ) +1
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(+*4:=RAA17)E) 1) 73+ 1= )-1:774.4)::314:, . 46'(1):1%.434.4'(1)+],): (<'+(1!
5 IL((>(ATAN'TI+5=1%74.(11)14:7%)1,):(+6;.4):1  RR

PLIF(L) 5L E19+4,' @,;99'71.434.21 ;. L +5'(1-)+1'3' +4,4.21):1/1>: (4(1)-1%('1!
P p > L MO+ @EA/, ;9N 74(+4>%.4):1 [+5' (112 4./0)1<:+54::30)(1:(0),4:. 71241 T4(+4@
S* A):)-Ll774.4) 31BN -1 +5=1Id (< -A+( LS .434.21(33(1):3=174(+4>* 4):1(+@
64, (1IL:+.4,%3:+3=1)+14+' (47" 4: 31 (+(114.1<: {)1B*993=1"+5=1:(12'33112/4,N4(19*+ /;('7":.|
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! de/di\ql] O/K)! pOré21)
B/A(I'VO+((4):174331>'19)(4.46'14-1!
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! ONqUrL!

>))(.(17'<;:71 RQ
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):(*<HA:)+<.4):194)BAT TIS=I<TAN* 3. ( 115)6'+:< (I 71:64+):<".:31:76),;, =) +@
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21 /4+71:719'+;9(1<)(14<Q)+.; .19)4:.15'B4:(124.0./)>( +6;.4):In+(1<; 7'/ 1< =)
TA(+4>* 4):1% 434.4'(1:+'1;30M>%(4:((1)-1(334:5!:+5=11B/ 4(;;77(11?+4:E31./,.110<'@
AL (IL:33)2'719+4, <=1 (L)) 1)-)>.4:4:5) +5=1-4)<12/)3'(;3'1(*9934'+(!
T4, CD)-190) 7.4 LIB) (LA 1121V 7L/1:>)6'1<)7'31)14:, 3% 7' ) (! c(0)1!
B/ 1<:V4<4N'719+)-4. (1 +'1)?!!

! D OB O, NN XA

B/'19+)-4.1<;V4<4N4:5!3'6'3!)-14:-)+<;.4):1(;.4(-4'(!

! 211! crlodqlhrl!

20+ erld(1/1<;+54:;31))())-1(*993=4:51)*.9* 1546":1./'13'6'3!)-14:-)+<;.4):19+)647'7! II;:7!
J19+4.'1:91 p,11":15""+;3114-19+4,'(I'V,"71<;+54:;3! )(.11./'1;>)6'1+'(*3.1;9934'(J./'1*.434 .=!
24331(*993=1):3=14:-)+<;.4): 1L 1S (L(17'<;: 710 - L/19+4,'14(1;>)6'<;+54::3! ) (117'<;:714:]
5''+:314(1.))13)?LIA'<;: 7@4:,+;(4:514:-)+<;.4 ):1?)*3719+'(*<;>3=I>"I'"-4 4" 1%:3'((I'V.'+@
5344 (12" 19+ (L (* /1 (1 64+):<".; 3! (1) 7LD (-3, T14:19+4, (1.1+)*5)!
SV'(D+HIS+E'.;>3'19'+<4.19+)5+;<(1!

LIS 44,4, 21944 A (N THL):6.4):310+:,. 412/ +19+4, 1+ :16'+5'1)-13)?!
)--@9'E!<:+54::31)(.(1;:716'+=1/45/1):@9"E!,)(. (I1./:14.124331>1()37!;19+4,'(1>'3)?1<;+54:;3!
)(I7*+4:5194E19'+4) 7(RiI12(19;+.1)-19)34.4,;31>;+5:4:(1)0" 1< +E".(I1*.434.4'(1;3() 1<;=1>']
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L C(2A <AL H<I* 434,410 2433116135 1()<'14:,1.46'.)1(*993=14: @
V<AL )TN NEIT' TINIBL Y54 L) (L) F(13(1S', 44, 4.=1 T*+4: 519" E]
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L+)9):":.(1)-17")*934:5;3()!(*55'(.1./;.14.04(0 ' ((+=1)14:7%,"1%.434.4'(1.)!(*993=!:).Ih*(.!
4:-)+<;.4): 007> 30, [)3)54' (.1 +T7*1T7'<; 71-)+1'3,.+4,4.=J4:)
)SH)HT(N*>( 4.5 (1-)+L/13 . +4,4.=L/= 94)647' 1A'V, <41+ T-- L (1)-19+4, "]
»9(1):1/14:. 4611 434 =1)I(*>( 4ATAN )<< N+HI(>(L 4.5 LIP.! A+-"+)L/1+'5*@
3. 71(+64,":: 71 XV, 7, +=15)) 71 .1< =151 ) <93'< )+ (7> (4.5 TIA'S;: 7 (1-) +! r!
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*434.=1::0(U ) I VA<AN'I9+)-4. (N (>h', )LL) (4050 pl e 1IBL)(+;4:.14'9+'@
(i (5:h((*<9.4):005) x14(1;6;43;>34:1))<9'.4.46"'\<;+E".(1;.'<;+54:;31) (. 1/, 'L
*434.=1;:0).+5':19+4,':5)6' ¢, 11!
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0)+1./19+4,'@,:99'71-4+<1)12;: L) I(*>(4TAN'KII41' 111, /;+5':19+4,1>'3)21<;+54::31, ) (.11 /4(!
7'+46:.46'())*371>1:'5:.46':.1 plqled:74,;.4:50.19+)-4.(12)*371+4(1>=1+'7* 4:55,1>'3) 2]
c BSN0)+L/A(L)IS'LL (I

! 1120,]! .60 Bp NP0, cMpl$a!
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<+54:;31)(11-11* 434, 214(1:) 14T +5=@B34:5!15%(4: (1>*.1('33(1): 3=174(.+4>* 4):11./1<;+@
54::31)(1)-1;774.4):;31 +5=15(14(1((.4;33 =IN)I14<93=4:51 [;.1*:7"+19+4 ' :9(14.174331):3=!
(>(474N'1)<93'< (1) (*>( 4% (IX'151IL,):(+6;.4) M 12(P4./17'<;: T @+ 7% 4:514:-)+<.@
AYNL-4+<124331(>(ATANIB)) (1710 +64, (114 7* 13" +4,4,=1%(1):3 =14-1./19+4,14(1>'@
3)71<:+54::31)(.11B/4(14(10%;3446'3=1 ):(4(. . 12411 1NG.  [)+=)-L/C,): 71> (IHI?/4, !

A:74, (LD NFBTI>(ATAN '1)<93'<.(1)-1:15))712/:14.(19+4,14(1:>)6'1<;+54::31,)(.!
STIFS(ATANI (A% (1) +14.12/:14.(19+4,14(1>'3) 21<;+54:;31 ) (L T#RI ) 2'6'+1>" *('1./'
<B4 XTN)-L /174645 1L A< (LI 1= )17 <71 TA:1:>()3%.16: 3% +<(11:). !
h*(.19)(4.46'15% 154" 1. [::1 OVILI'1* 434.21<:=1:) 1(*>(47TAN')<93'<" . ()+1(*> (4% (1:(!

< JL(12)*3715 14,45 116 14-L )3 =I74()+.A)14(L) 1 4Q)(TI>=1 [19+4,"1,;91 #H10)+!
Vi<93 N4 I<=IN T+ @94)<). L/ ()13 44 4.=N)--@9LEL: TR T'+@:(+6'L/1*(1)-!
9)?'+1):19%E1!!

#1215 +'11;((*<9.4): (1", (G +=L) 1 (*<'L 1% 40 1<;VA<4N4:516;3*1)-! pl+14:6)E'71!

HRD:'L): (O, 1)-LIA(IH (*3.IA(LL 153 7 4. 21 (*>(4TANAB1A. (1) 2:1,)<93'< () + (*>(.4.*. (1<;=h) ]
>'1<).46;.'71>=1;:.4,)<9".4.46'):,'+:(I(*,/1;(I'VO3 )4.4:51<;+E"19)?'+1)6'+174(.+4>*.4):1>=16'+.4,:33=]
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Optimal Efficiency Subsidies

B/1:::3=(4(1)-1./19+)9"(4.2))-  19+4,'@,:99'71*.434.4'(1 ) (ATAN'(*>(.4.% (135 7(1)./"
345 HON(A) D12/ T B4 4 =137 (> (4TAN'TY:.:331IB/A(A() ) ¢
+:3IVA) L)) ) S3A(IS " J<HER) I N(>( 47415 +;33=1IA",)*934:514(19; +.!
;719;+,"3N)-515"+;314: '+ (. 14:1+'7*,4:51'3" . +4,4 =17'<;: 711 1<) 7'34:5L (L +5r<L (112"
4:4)7*'115+;31- 5 +11)14:,3*7'714:1.[1,>)6'1<) 7'3( 1L/, 7+46'(1<*,1)-1./';+5%<" el
LACSATA (41T T4 7% 19Y93') 1< B +5=@"--4,4": =19%+ [;('(IX'15111,)<9;, !
“3Y4'(,'1.1345/.15%3>(1/45/V--4, 4" =1:4+1):74.4):'+(7110)33)24:50./19'+(9',.46")-I'""+5=I"-@
4,4 =1:76),:. (1219) (4111 (* 19%+ 1:('( 12)*371<:E'19")93'1>" +1)—-I1>* 1)+ ()<'1+": @
O:N7'(94. L/ (1>"-4.(19)931-43L)I<E" LKLY /L ((*<9.4):1X)+19'+/:9(1;1*.434.=!
>4;(14:14:)+<; 4)190)64(A): 11 (1<) 73 TES)6M ()% L)1 ((+=1)'VO3;4:1) 211 7'@
<;T@+'7%,.4):1,76),;.'1,;:1(4<*3.;")*(3=!;+5%'L/ L)L) <N 44,4200
L9411 +4,4.214(1))/A5H

0)+1:).:.4)::31,):6%4", N2 ((*<'L, ). AR<)-1 ) (F<+(14: 7'V 71 3):51./134: ]
H)<I$L)IRLI0)+1<)7'34:51 ):6:4 121300 (<L) (< +(1:6147".4,:317'@
<714 4): (1) 413 +4,4.=11546"13'6'3(1)-! '--4,4",=14:6'(.<. (1 1B/1):3=174--'+",'1:<):5!
)< H(A(LLN):3= 4 A) ppMNLE(1T6;0. 54,4 =14:6' (<L (112 AL
9+4,'1 ):(*<+(19;=1-)+1-4, 4", =14:6'(.<.(1]_;64:51)6'+ 7! *.434.=14:,"1.46'(1)1T4(+4>*]
4:-) <. 4):13)B' 11 71-) K(4:51): 1 (> (474 (' + 112 (<! AV ISUAL LIS N (>(AT7 4 (14:7%,1
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