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#$" %&'(&" )%" %*)+,$" )-(" .%/,),0+/" 12..%&)" %3" /+&4(" (5,))(&16" 5%1)"78 ! " (5,11,%$" +//%9+$0(1"+&("
+//%0+)('" 3%&" 3&((" 2$'(&" )-(" :;" :<=>" ?%9(@(&6" )-,1" 5(+$1" )-+)". %9(&" 0%5.+$,(1" &(+/,A("
12*1)+$),+/"9,$'3+//".&%3,)1"B=,C56"!DDEF"7+5(&%$6"!DDEG>""H%&"(I+5./(6",$")-("J()-(&/+$'1"+$'"
K(&5+$L")-("78 ! ".+11M)-&%24-"&+)(1"@+&L"*()9(($"ED"+$'"NDDO"%3"78! "0%1)16"'(.($',$4"%$")-("
0+&*%$" ,$)($1,)L" %3" )-(" 5+&4,$+/" .&%'20),%$" 2$,)" +$'" @+&,%21" %)-(&" 5+&P()" %&" )(0-$%/%4LM
1.(0,3,0"3+0)%&1>""Q)"+".&,0("%3"!DRS)78! " (1),5+)(1"%3"9,$'3+//" .&%3,)1" '2(")%")-(" :;" :<=",$")-("
T2)0-".%9(&"1(0)%&"3%&"+$"+@(&+4(6"U&(.&(1($)+),@(V"L(+&"@+&L"*()9(($"RWDD"+$'"REDD"5,//,%$>""
<-("; X".%9(&"1(0)%&".&%3,)1"3&%5")-(":;":<="9(&("(1),5+)('"+)"YZDD5 SL&"B=,C56"!DDEG>"
"
Q" 0%5.+&,1%$" %3" )-(" 12*5,))('"JQ[1 " 9,)-" )-%1(" +..&%@('" *L" )-(" :7" 1244(1)1" )-+)" )-(" :7\1"
'(0,1,%$1"1,4$,3,0+$)/L",5.&%@('")-("(33(0),@($(11"+$'"(0%$%5,0"(33,0,($0L"%3")-(":;" :<=>""<-("
:7"-+1"'(@(/%.('",)1"%9$"0&,)(&,+"*+1('"%$"!DD]"@(&,3,('"(5,11,%$"'+)+6"(0%$%5,0"4&%9)-"+$'"
0+&*%$",$)($1,)L")&($'1>""^L"+../L,$4" )-(1("0&,)(&,+6")-(":7"-+1"&(_2(1)('"*2'4()"02)1",$"+//"*2)"
)9%" %3" )-(" +11(11('" JQ[1" B)-(" ;X" +$'" =/%@($,+G>" " 8$" +@(&+4(6" )-(" JQ[1" ,$" .-+1(" ##" +&(" %$/L"
+*%2)"NO"/%9(&")-+$"-,1)%&,0+/"(5,11,%$1",$"!DD]"+$'"!>NO"/%9(&")-+$")-("*2'4()1",$".-+1("#"
B!DD]M!DD`G" +1" 9(//" +1" !>aO" /%9(&" )-+$" .&%C(0)('" (5,11,%$1" ,$" !DND>" " <-216" )-(" ,$)($'('"
+//%0+),%$"3%&")-(":<M1(0)%&",$"!DDZM!DN!"9 %2/'"$%)"&(_2,&("1-+&."&('20),%$1>"7%5.+$,(1"0+$"
+/1%"21("3/(I,*,/,)L"5(0-+$,151")%"5(()"+"/+&4("1-+&("%3")-(,&"%*/,4+),%$6"32&)-(&"(+1,$4")-("02)1"
)-(L"521)"5+P( >"""
"
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(0%$%5L"+1"+"9-%/(".+L1"+".&(5,25"3%&"4,@,$4"+"5%&("4($(&%21"1-+&("%3")-("(5,11,%$1"*2'4()"
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"
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9,)-"3&(("+//%0+),%$"+$'"*( "0%&&(1.%$',$4/L"5%&("0%5.+),*/("9,)-")-(" :;"1)+)("+,'" /(4,1/+),%$"
B7+5(&%$"()"+/>6"!DDEG>""H2&)-(&5%&(6"+1"+"3%&5"%3"1)+)("+,'6")-("3&(("+//%0+),%$"%3".(&5,)1"5+L"*("
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!"#$%&'()!*%&#+&(,&)-+./)0123)'(4)5603)7$#)8!9:!)9"%%$#.)

!" #
#

#

!" #$%&'()%*+$,-./+$0-!1-!$&'02-3+4*)*&,-
!

$%&# '()*(# +,--./0# +1%&2&+# 1.&34+0# 540%# 0%&# (6# ($)# 7&18,+&# .9# 0%&# 0%/&&# :/4;&/+# .9# 0%&# (6#
&<&/=># -.?41>@# A4B# ?.5# 1.<+,2&/# 1.+0+C# A44B# :&-?.>2&<0# .9# '(# 0&1%<.?.=4&+# 8<:# A444B# DED#
&24++4.<+#/&:,104.<+F##$%&#1.274<804.<#.9#0%&#05.#4<+0/,2&<0+#4+#4<0&<:&:#0.#:&?4;&/#.<#'() *(#
=.8?+# 8<:# GH! # /&:,104.<# 08/=&0+C# 5%4?&#+42,?08<&.,+?># 24<424I4<=# 1,+0.2&/# 1.+0+F# # $%&#
1../:4<804.<# .9# 0%&# 08/=&0+# .9# 0%&# 05.# 4<+0/,2&<0+# 4+# &++&<048?F# # $%&# 4<1/&8+&# 4<# '()*(#
-/.:,104.<#+%.,?:# 7&#2801%&:#7>#8#:&1/&8+&#4<#0%&#GH! #08/=&0+#9./#-.5&/#=&<&/804.<F##J0#+%.,?:#
7&#<.0&:#0%80#0%&#/&+,?0+#.9#0%&#8<8?>+4+#.9#0%&+&#4<0&/8104.<+#8/&#+&<+404;&#0.#0%&#:&+4=<#.9#0%&#
4<+0/,2&<0+#4<#-8/041,?8/#1.,<0/4&+F#
#

!"5" #$%&'()%*+$-6&%7&&$-8('6+$-($9-:&$&7(64&-!$&'02-3+4*)*&,-

!"5"5" 8+&;*,%&$)&-+<-3+4*)*&,-<+'-8('6+$-=*%*0(%*+$-($9-:&$&7(64&-!$&'02->?@@+'%-

#
$%&#(6# ($)# 4+# 0&1%<.?.=418??># <&,0/8?#K#40# -/.;4:&+# &L,8?# +,--./0# 0.# 8<># 0&1%<.?.=># 0%80# 18<#
/&:,1&# =/&&<%.,+&# =8+# &24++4.<+# 9/.2# 0%&# &?&10/4140># +&10./F# # E.5&;&/C# (6# M&27&/# )080&+#
:&+4/&# 0.#+,--./0# 0%&# :&;&?.-2&<0# .9# /&<&587?&# &<&/=># 0&1%<.?.=4&+# 4<# =&<&/8?# 8<:# 4<# +.2&#
18+&+#+-&14941#/&<&587?&#&<&/=>#0&1%<.?.=4&+F#G.<+&L,&<0?>C#0%&>#%8;&#8:.-0&:#8#1.274<804.<#
.9# 18/7.<# 2404=804.<# -.?414&+#8<:# '() *(# +,--./0# +1%&2&+C# 4<# ./:&/# 0.# 81%4&;&# 0%&+&# :,8?#
.7N&104;&+F#
#
'&<&587?&#&<&/=>#0&1%<.?.=4&+#8/&#=&<&/8??>#%4=%*1.+0#GH! #&24++4.<+#2404=804.<#8?0&/<804;&+" #
8<:#(6#($)#8?.<&#-/.;4:&+#8#-.+404;&#7,0#?4240&:#4<1&<04;&#0.#0%&4/#:&-?.>2&<0#540%4<#0%&#(6#
7./:&/+ OF# #$.# 4<1&<04;4I&#'() *(# :&-?.>2&<0#78+&:# +.?&?># .<# 8# %4=%# -/41&# 9./# 0/8:87?&# GH!#

&24++4.<+# 8??.58<1&+# A$(P+BC# $(P+# 5.,?:# %8;&# 0.# 1.+0# "Q*!QQ# RS0GH!# A'&4<8,:C# !QQ"BF## J0#
5.,?:#/&L,4/&#8#;&/>#827404.,+#GH! #08/=&0#0.#-,+%#$(P#-/41&+#4<0.#0%4+#/8<=&F##J0#+%.,?:#8?+.#7&#
<.0&:# 0%80# 0%&# $(P# -/41&#18<# 8?+.# 7&# /&:,1&:# 7># 0%&#4<1?,+4.<# .9# 0%&# T>.0.# P11./:U+# G?&8<#
V&;&?.-2&<0# M&1%8<4+2#AGVMB#4<# 0%&#(6U+#18/7.<# 9/82&5./WX# 0%4+# 2&1%8<4+2# 8??.5+#
1.2-8<4&+#0.#4<;&+0#4<#1?&8<#:&;&?.-2&<0#-/.N&10+#4<#:&;&?.-4<=#1.,<0/4&+C#4<#./:&/#0.#1/&80&#
.99+&0+# 8=84<+0# (6*78+&:# =/&&<%.,+&# =8+# L,.08+F#$%&+&# 1.+0*+8;4<=+# 1.,?:# 9,/0%&/# /&:,1&#0%&#
4<1&<04;&# 9./# ?.18?#:&;&?.-2&<0# .9# '() *(F# J<# 8::404.<C# ?.18?#'() *(# 7&<&940+# 5.,?:# <.0# 7&#
18-0,/&:#540%4<#0%&#(6#7./:&/+#49#1.2-8<4&+#:&-?.> #/&<&587?&+#87/.8:#AV&?#'4.#&0#8?FC#!QQY7BF#
#
P?0%.,=%# '()*(# 4+# =&<&/8??># 0..# &3-&<+4;&# 0.#7&# +,--./0&:# 78+&:# .<# 0%&# ;8?,&# .9# 40+# GH! #
&24++4.<#+8;4<=+#8?.<&C#(6#1.,<0/4&+#%8;&#+.,=%0#0.#+,--./0#40#4<#./:&/#0.#.7084<#.0%&/#7&<&940+F#
G%4&9#82.<=#0%&+&#8/&#42-/.;&2&<0+#4<#&<&/=>#+&1,/40>C#4<1/&8+4<=#/,/8?#&2-?.>2&<0C#=84<4<=#8#
1.2-&0404;&# 8:;8<08=&# 4<# 8# <&5C# %4=%*0&1%# 4<:,+0/>C# 8<:# 2404=804<=# ?.18?# -.??,04.<# AV&?# '4.C#
!QQZX# )854<C# !QQOX# (GC# !QQY7BF# #'() *(# 0&1%<.?.=4&+# 8/&# 8?+.# &;.?;4<=# /8-4:?>C# 540%# .<=.4<=#
42-/.;&2&<0+# 4<# :&+4=<# 8<:# 28<,9810,/4<=# 0&1%<4L,&+# 7&4<=# 9,<:&:# 7># /&;&<,&+# 9/.2# &81%#
=&<&/804.<#.9#&L,4-2&<0F#G.<+&L,&<0?>C#+,--./0#9./#'()*(#<.5#18<#7&#+&&<#8+#8<#4<;&+02&<0#4<#
8#?.5&/*1.+0#DED#2404=804.<#0&1%<.?.=>C#5%41%#28>#7&#<&&:&:#.<#8#?8/=&#+18?&#4<#9,0,/&#>&8/+C#
5%&<#&24++4.<#L,.08+#8/&#9,/0%&/#04=%0&<&:F#
#

#############################################################
" #P<#&31&-04.<#4+#74.28++*%&80#8<:#1.*94/4<=#5%41%#18<#7&#1.+0*1.2-&0404;&#4<#1&/084<#1.,<0/4&+F##
O# [/.N&10K78+&:# 9?&3474?40># 2&1%8<4+2+# 8<:# -8/041,?8/?># 0%&# G?&8<# V&;&?.-2&<0# M&1%8<4+2# +&&2# 0.#
-/.;4:&# 8<# 4<1&<04;&# 9./# 0%&# 4<0&/<804.<8?# :&-?.>2&<0# .9# /&<&587?&# &<&/=>F# # P--/.34280&?># \"Q#
/&=4+0&/&:#-/.N&10+#5&/&#78+&:#.<#/&<&587?&#&<&/=>#.,0#.9#8#0.08?#.9#!!]#/&=4+0&/&:#GVM#-/.N&10+#04??#^,?>#
!QQ_#AV&?#'4.C#!QQZBF#
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$%# &'()'# *&#+),-')# *.)+)# /)%)01*+2#34# ,&-%*'1)+# .56)# 7)%)'5889# 5(&:*)(# (-58# :&81,1)+2#
+1;-8*5%)&-+89# +))<1%7# *&# ')(-,)# 7'))%.&-+)# 75+# );1++1&%+# 1%# 7)%)'58# 5%(# :'&;&*)# =3>?3#
()6)8&:;)% *#1%#:5'*1,-85'@#A.1+#+*'5*)79#1+#81<)89#*&#,&%*1%-)#1%#*.)#0-*-')#BC)8#=1&#)*#58@2#!DDE/F#
G&'*.&'+*2#!DDHF#I-/)'#5%(#G&'*.&'+*2#!DD"J@##
#
A.)# %)K*# *L&# +),*1&%+# (1+,-++# .&L# +-::&'*# 0&'# ,5'/&%# );1++1&%# ')(-,*1&%+# 5%(# =3>?3# ,5%#
1%*)'5,*2#5%(#:&1%*#&-*#+*'5*)71)+#0&'#56&1(1%7#:&*)%*158#:1*0588+#(-)#*&#*.)+)#1%*)'5,*1&%+@#
#

!"#"$" %&'()*+,-.',/&'0.1,&12,3)1)4&05),!1)'67, ,
#
A.1+#+),*1&%#0&,-+)+#&%#*.)#:&++1/8)#1%*)'5,*1&%+#/)*L))%#*'5(5/8)#588&L5%,)+#0&'#MIM#);1++1&%#
')(-,*1&%+#BA3N+J2#*'5(5/8)#7'))%#,)'*101,5*)+#BAMO+J#0&'#=3>?32#5%(#)8),*'1,1*9#1%#5#81/)'581+)(#
;5'<)* @#A3N+#5%(#,5%#AMO+#1%*)'5,*#5*#)1*.)' #%5*1&%58#&'#1%*)'%5*1&%58#8)6)8+#/),5-+)#&0#*.)1'#
,&;;&%#7&58#&0#')(-,1%7#OP! #);1++1&%+@##A.1+#1%*)'5,*1&%#&,,-'+#;51%89#/9#L59#&0#)8),*'1,1*9#
;5'<)*#:'1,)+@###
#
A.'))#:&++1/181*1)+#.56)#7)%)'5889#/))%#,&%+1()')(#0&'#81%<1%7#*.)#AMO#5%(#A3N#;5'<)*+#Q#0-88#
0-%71/181*92#&%)?L59#0-%71/181*9#5%(#,&;:8)*)#+):5'5*1&%@##A.)#85**)'#&:*1&%#.5+#/))%#1%(1,5*)(#
5+#/)1%7#;&+*#+-1*5/8)#B>&'')82#!DDR52#/J@##A.1+#&:*1&%#1+#58+&#);:8&9)(#/9#*.)#342#5+#OP! #,')(1*+#
5')# <):*# )%*1')89# +):5'5*)# 0'&;# AMO+@# #A5/8)#E# +-;;5'1S)+# *.)# *.'))# &:*1&%+# 5%(# *.)1'#
1;:81,5*1&%+@#
#
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#
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&
&
&
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(&-/8)#,')(1*1%7#1++-)+#;17.*#5'1+)F#
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2305,#,$,.6&
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T- &*52# 5((1*1&%58# AMO+#,5%# /)#
*'5%+0&';)(#1%*&#A3N+@#

¥ C1001,-8*9#1%#,58,-85*1%7#*.)#OP! #);1++1&%+#
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,&%6)%*1&%58#)8),*'1,1*9#/9#=3>?3#F#
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#
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#
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Finally, the literature on the topic differs on two basic aspects. Papers differ with
respect to the attainment of one target (CO2 emissions reductions or RES-E
deployment) with one or two instruments or to the simultaneous attainment of those
targets with two instruments. On the other hand, the papers consider either a na-
tional or an international setting. We start with the national level.

4.2.1 The national level

A key assumption of this literature is that there are at least three main political
targets that should be considered when analysing the power markets in different
countries and, particularly, in the EU: 13 low consumer prices, increased use of RES-
E and GHG emissions reductions. Looking separately at each target, it could be
argued simply that three different regulation mechanisms are needed in order to
achieve the three different targets. However, the targets have to be achieved
simultaneously, and since the different targets and regulation mechanisms interact, it
is not simple to choose and apply regulation mechanism (Skytte2006, p. 1).

The challenge, therefore, is not to choose between different regulation instru-
ments designed to achieve the same target, but rather to choose a mix of instruments
to fulÞl a set of targets. Most studies of these targets are made separately for each
target (e.g., Soleille 2006; Boemare et al. 2003). Only a few studies have so far
analysed the achievement of the three targets simultaneously (e.g., Jensen and
Skytte 2003; Boots 2003).

At a national level, the interactions between RES-E deployment, emissions
trading and the electricity market can be summarised as follows (Fig.2):

1) Electricity market and ETS. The introduction of an ETS increases Þnal con-
sumer electricity prices, since conventional electricity generators and electricity
distributors tend to pass the extra costs of GHG control to electricity prices.

2) Electricity market and RES-E deployment. The Þnal effects on the consumer of
the increase in RES-E deployment are ambiguous. On the one hand, the
introduction of RES-E promotion schemes tends to reduce the electricity price,

Fig. 2 Summary of interactions between different markets/schemes.Source: Own elaboration from
Reinaud (2003)

13 The explicit reference to the EU is justiÞed because virtually all the studies on interactions we
know of focus on this region. This calls for an extension to other areas (i.e., the US).
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