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fQ(!3(2&3+!$3*6(%!+Q$+!'(!%+$#:!$+!+Q(!+Q3(%Q&K:!&1!$!+3$#%1&39$N
+-&#!+&!$!*K&H$K!(.&#&9 g!$#!(.&#&9 !'Q-.Q!'-KK!9((+!+Q(!%&.-$K/!
(.&#&9-.!$#:!2&K-+-.$K! .Q$KK(#*(%!'Q-.Q!Q$U(!H((#! -:(#+-"(:!$%!
+Q(!9$-#!+Q3($+%!+&!+Q(!*K&H$K!&3:(3!-#!+Q(!WV%+!.(#+63 D!?#(!%6.Q!
.Q$#*(! -%! +Q$+!&1!:(9&*3$2Q /!$%!Q-*Q!2&26K$+-&#!*3&'+Q! -#! +Q(!
:(U(K&2-#*!'&3K:!.&#+-#6(%D!)#&+Q(3!.Q$KK(#*(!-%!!.K-9$+(!.Q$#*(/!
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23&:6.(!$#:!:-%+3-H6+(!(#(3* !$#:!!#('!%&K6+-&#%!'-KK!Q$U(!+&!H(!
1&6#:! +&! (#%63(! H&+Q! %6%+$-#$HK(! :(U(K&29(#+! $#:! *3((#Q&6%(!
*$%!(9-%%-&#%!3(:6.+-&#D!

)%! -+! -%! -92&%%-HK(! +&! -9$*-#(! %6H%+$#+-$K! B?W! (9-%%-&#%! 3(:6.N
+-&#!'-+Q&6+!#6.K($3!(#(3* /! -+! -%!$K%&! -92&%%-HK(!'-+Q&6+!B$3H&#!
B$2+63(!$#:!C+&3$*(D!<.&#&9-.!$#$K %-%!%Q&'%!+Q$+!1&3!%6..(%%16K!!
3&KK&6+!&1!+Q-%!+(.Q#&K&* !'-KK!3(i6-3(!$.+-U(!!%622&3+!13&9!*&U(3#N
9(#+%!$#:!-#+(3#$+-&#$K!&3*$#-%$+-&#%D!fQ(!%6..(%%!&1!BBC!'-KK!#&+!
H(!:6(!+&!Q&'!-+!-%!3(.(-U(:!13&9!+Q(!9$35(+/!H6+!13&9!2&K-+-.$K!'-KK!
$#:!*&U(3#9(#+!2&K-.-(%D!!M#!+Q(!%Q&3+!+(39/!+Q(!"#$#.-#*!&1!BBC!
'-KK!$K%&!3(i6-3(!*&U(3#9(#+!-#+(3U(#+-&#D!R(!%Q&6K:!#&+!6#:(3(%N
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+Q(!16+63(!.&%+!&1!BBCD!!fQ(!%(.&#:!.Q$2+(3!$#$K %(%!+Q3((!2&+(#+-$K!
(.&#&9-.!%.(#$3-&%!&1!BBC!-92K(9(#+$+-&#!-#!@&K$#:!$#:!!-#!+Q(!+Q-3:!
.Q$2+(3/!+Q(!(K(9(#+%!&1!+Q(!"#$#.-$K!9&:(K!1&3!BBC!j-#.K6:-#*!23-U$+(!
$#:!26HK-.k<=!16#:%l!Q$U(!H((#!(#69(3$+(:!$#:!:(%.3-H(:D

CQ'(%&+R'
B%44!.1
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M#!+Q(!.&#+(T+!&1!*3((#Q&6%(!*$%!(9-%%-&#%!3(:6.+-&#/!BBC!+(.Q#&N 
K&* !-%!(T+3(9(K !-92&3+$#+!-#!@&K$#:!'Q(3(!&U(3!amn!&1!(K(.+3-.N
-+ !-%!23&:6.(:!13&9!.&$KD!)::-+-&#$KK /! -+!.$#!Q(K2!'-+Q!$.Q-(U-#*!
$::-+-&#$K!*&$K%!-92&3+$#+!+&!@&K$#:o%D!p&3!(T$92K(/!@&K$#:!.&6K:!
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"(K:!&1!.K($#!.&$K!+(.Q#&K&*-(%!$%!$#!!<=!<#(3* !$#:!BK-9$+(!@&K-. !
23-&3-+ D! M+! .&6K:!$K%&! K($:! +&!@&K$#:!H(.&9-#*!$!*K&H$K! K($:(3! -#!
BBCD!J6+!+Q(%(!!*&$K%!.$#!&#K !H(!$.Q-(U(:!&#K !-1!+Q(3(!-%!2&K-+-.$K!
'-KK!$#:!$!K&#*!+(39!%+3$+(* !1&3!BBC!:(U(K&29(#+/!-92K(9(#+$+-&#!
$#:!3&KK&6+!-#!@&K$#:!A!+Q(!@&K-%Q!BBC!C+3$+(* D!

fQ-%! 3(2&3+! -%!:-3(.+(:! +&!2&K-+-.-$#%/!(.&#&9-%+%/!26HK-.!$:9-#-%N
+3$+-&#!3(23(%(#+$+-U(%/!-#:6%+3 !$%!'(KK!$%!#&#N*&U(3#9(#+$K!%(.N
+&3! 3(23(%(#+$+-U(%!$#:!.3($+(%!$!H$%-%! 1&3! 163+Q(3!:-%.6%%-&#!&#!
BBC! -92K(9(#+$+-&#! -#!@&K$#:D!b&%+!&1! -+%! 3(.&99(#:$+-&#%!.$#!
H(!%6..(%%16KK !6%(:!'Q(#!23(2$3-#*!%-9-K$3!(.&#&9-.!%.(#$3-&%!-#!
&+Q(3!<63&2($#!.&6#+3-(%D

EXECUTIVE SUMMARY
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8-#-(4%0 !3$2&3+!4(%+!:36*-9!0!%(3--!' :$'#-.0(4!'!3$9$.Q!23&4(5+6!
7R .Q' + '$#-(!-!%5E$:&'$#-(!:'6+K(#56!'F*K$!jBBCl!4$5&!+(.QN
#&K&*-$! 23(1(3&'$#$!:K$! .(KS'!62&'%0(.Q#-(#-$! .0 %+ .Q!9(+&:!
' 5&30 %+$#-$! 'F*K$! '! @&K%.(;! 23&'$:0&#(*&! 230(0! :(9&%<=N
>?@)! A!B(#+369!C+3$+(*--! <63&2(4%5-(4D! @-(3'%0 ! 3$2&3+1! :&+ .0 E!
3$9!2&K-+ .0# .Q!-!23$'# .Q!:K$!':3&L(#-$!+(.Q#&K&*--!' .Q' + N
'$#-$! -! %5E$:&'$#-$!:'6+K(#56!'F*K$! (Carbon Capture and Stor-

age – CCS)!'!@&K%.(D!8-#-(4%0 !3$2&3+!&9$'-$!5'(%+-(!"#$#%&'$#-$!
BBCD!R! 3$9$.Q! %(3--!' :$'#-.0(4! &26HK-5&'$#(! 0&%+$#c! 4(%0.0(!
:'$!3$2&3+ !0$'-(3$4c.(!0(%+$'!3(5&9(#:$.4-!0'-c0$# .Q!0!230 N
*&+&'$#-(9!7@&K%5-(4!C+3$+(*--!BBC;D!C+3$+(*-$!+$!0$'-(3$\!2&'-##$ 

#$%+F264c.(! (K(9(#+ O! 5&92K(5%&'$! $#$K-0$! %56+5S'! ':3&L(#-$!
+(.Q#&K&*--/!' 0#$.0(#-(!9-(4%.!:&!%5E$:&'$#-$!B?W

/!2K$#!H6:&' !
-#13$%+365+63 !:&!230(% E6!B?

W
/! %+'&30(#-(! 3$9!23$'# .Q! -! -#%+ N

+6.4&#$K# .Q/! H6:&'$! $5.(2+$.4-! %2&E(.0#(4/! 5&&3: #$.4$! H$:$P! 
-!3&0'&46/!#$'-c0$#-(!-!5&#+ #6$.4$!'%2SE23$. !0!5K6.0&' 9-!-#+(N 
3(%$3-6%0$9-! 0$3S'#&! 53$4&' 9-/! 4$5! -! 0('#F+30# 9-! .0 ! 2K$#!
:0-$E$P!#$!$3(#-(!9-F:0 #$3&:&'(4D

>$2&3+! 7q$5!%56+(.0#-(!':3&L \!BBC!'!@&K%.(r!>$9 !"#$#%&'(;!
0&%+$E!230 *&+&'$# !'!&2$3.-6!&!0$E&L(#-(/! -L!:(. 04(!2&K-+ .0#(!
'!%23$'-(!3&0'&46!+(.Q#&K&*--!' .Q' + '$#-$!-!%5E$:&'$#-$!B?W

/!
0$3S'#&!#$!%0.0(HK6!(63&2(4%5-9/! 4$5! -!53$4&' 9/!0$2$:$\!HF:c!
9D-#D!#$!2&:%+$'-(!$#$K-0 !5&%0+S'!-#'(%+ . 4# .Q!-!&2(3$. 4# .Q!
230 %0E .Q! 230(:%-F'0-F\! #-%5&'F*K&' .QD! 8-#-(4%0 ! 3$2&3+! 9$!!
'%2-(3$\!+F!$#$K-0FD!

R!3&0:0-$K(!2-(3'%0 9!230($#$K-0&'$#(!0&%+$E !23&HK(9 !-!5&%0+ !
0'-c0$#(! 0! 9&:(3#-0$.4c! 2&K%5-(*&! %(5+&3$! (#(3*(+ .0#(*&/! 4$5!
3S'#-(L!2&+(#.4$E! -!5&%0+ !':3&L(#-$!BBCD!>&0:0-$E!:36*-!0$'-(3$!

V!!)D,-#./!-&.%/.01#23'*#%4$)5678%99:%4%;5,/2#<%=&>7%?5,*1723'#%*%?)&4'# !"#$%&'()*+,!
-!.#/012$!30140#566!'21%7#8&96#8 !:;<;=!

 !"#"$ 
#%&'()*
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 !"#"$# %&'()

4/4>6?@!#9%/%$6A?/B!01?#AC!7%0#/A84>/DAC!&A#/4162&?D!6$7>#$#/E
04A86!0#AC/%>%566!..3!F!+%>&A#=!,/4>6?4!7%>#54G4!/4!7%1HF/4/62!6/E
F#&0DA86! F! 1HI/DAC! F4164/04AC! /4! 7%"&04F6#! %J>6A?%/#8! J6#IBA#8!
F410%KA6! /#00%! LM#0! +1#&#/0! N4>2#O=! P! 01?#A6$! 1%?"?64>#! 71?#"E
&04F6%/D! ?%&04G! %70D$4>/D! &A#/4162&?! F"1%I#/64! ..3! F! +%>&A#! 
?!2F?5>@"/6#/6#$!"40!1#4>6?4A86!7%&?A?#5H>/DAC!?4"4Q !849!1HF/6#I!
$%"#>!R/4/&%F4/64!..3!F!/4&?D$!91482=!

M6/6#8&?D!147%10!&96#1%F4/D!8#&0!"%!7%>60D9HF !#9%/%$6&0HF !71?#"E
&04F6A6#>6! 4"$6/6&014A86! 72J>6A?/#8 ! %154/6?4A86! 7%?41?B"%FDAC !
849! 1HF/6#I! 71?#"&6@J6%1&0F=! S4! %/! /4! A#>2! &0F%1?#/6#! J4?D! "%!
"4>&?#8! "D&92&86! /4! 0#$40! F"1%I#/64! 0#AC/%>%566! FDACFD0DF4/64!
6! &9G4"%F4/64! "F20>#/92! F@5>4! F! +%>&A#! 6! F! '21%76#=! P6@9&?%KT!
8#5%! 1#9%$#/"4A86! $%I#! JDT! ?! 7%F%"?#/6#$! FD9%1?D&04/4! 7%"E
A?4&! 0F%1?#/64! 7%"%J/DAC! &A#/4162&?D! #9%/%$6A?/DAC! F! 6//DAC!
74Q&0F4AC!(/66!'21%7#8&96#8=
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+(,"#-./*)0*

30%6$D! 2! 71%52! 014/&U%1$4A86! 5>%J4>/#8! 5%&7%"4196=! V14/&U%1$4E
A84! 04! &71%&04T! $4! FD?F4/6%$! /4021D! &7%G#A?/#8 ! 5%&7%"41A?#8! 
6!7%>60DA?/#8 !90H1#!?%&04GD!?6"#/0DR9%F4/#!849%!5GHF/#!?451%I#/64!
">4!G4"2!$6@"?D/41%"%F#5%=!W#"/D$!?!?451%I#Q!&B!9%/&#9F#/A8#!
?$64/! "#$%514RA?/DAC ! &?A?#5H>/6#! "2I#5%! 71?D1%&02! >2"/%KA6! 
F! 91484AC! 1%?F6848BADAC! &6@ ! &920928BA#5%! F?1%&0#$! ?47%01?#E
J%F4/64! /4! #/#156@=! X1256$! &B! ?$64/D! 9>6$402 ! 90H1#! &04/%F6B!
?451%I#/6#! ">4! J#?76#A?#Q&0F4! &7%G#A?#Q&0F! /4! A4GD$! KF6#A6#=!
*JD"F4!A?D//696!7%F%"28B ! 6I!9%/6#A?/4!J@"?6#!?$64/4!&7%&%J2!
FD0F41?4/64! %14?! "D&01DJ2A86! #/#1566! #>#901DA?/#8 ! ?47#F/648BA4! 
?! 8#"/#8! &01%/D! ?1HF/%F4I%/D! 1%?FH8! 5%&7%"41A?D ! -! ?! "1256#8!
1#"29A8@!#$6&86!54?HF!A6#7>41/64/DAC!"%!40$%&U#1D=!!

(/64!'21%7#8&94!7%"8@G4!&?#1#5!"?64G4Q!$48BADAC!"%71%F4"?6T!"%!
?F6@9&?#/64!2"?64G2!0?F=!?6#>%/#8!#/#1566!F!&F%6$!J6>4/&6#!#/#15#E
0DA?/D$ !4!A%!?4!0D$!6"?6# !1HF/6#I!"%!%514/6A?#/64!#$6&86!54?HF!
A6#7>41/64/DAC!F!'21%76#=!P#"G25!'21%7#8&96#8!,5#/A86!Y1%"%F6&94!
&#90%1! #/#15#0DA?/D!%"7%F64"4! ?4!:Z[!#$6&86! 54?HF!A6#7>41/64E 
/DAC !014/&7%10!?4!:<[ !71?#$D&G!?4!:;[ !4!5%&7%"41&0F4!"%$%F#!
%14?!$4G#!6!K1#"/6#!71?#"&6@J6%1&0F4!?4!<\[:=!X>40#5%!0#I!FD&6G96!
(/66!'21%7#8&96#8!&96#1%F4/#!&B!F!5GHF/#8!$6#1?#!/4!%514/6A?#/6#!
#$6&86!F!0DAC!A?0#1#AC!&#90%14AC=!]%$6&84!'21%7#8&94!%&?4A%F4G4 !
I#!5GHF/D$6!&7%&%J4$6 !90H1#!7%?F%>B!/4!?/4A?/B!1#"29A8@!#$6&86 
"F20>#/92! F@5>4! "%! 40$%&U#1D! J@"B^! #U#90DF/%KT! #/#15#0DE 
A?/4 !#/#1564!%"/4F64>/4 !#/#1564!/29>#41/4!%14?!FDACFD0DF4/6#! 
6!&9G4"%F4/6#!"F20>#/92!F@5>4_=!

`GHF/D$6! 6/&012$#/04$6 ! $48BAD$6! /4! A#>2! ?F6@9&?#/6#! FD9%E
1?D&04/64! 7%FDI&?DAC! 0#AC/%>%566 ! &B! '21%7#8&96! 3D&0#$! a4/">2!
'$6&84$6! (European Trading System – ETS)! A#>#! 1#"29A86! #$6&86!
?4F410#! F! 7496#A6#! #/#15#0DA?/%E9>6$40DA?/D$! ('=! *JD"F4! &B 

 

:!!!3?#1?#8!7401?^!World Energy Outlook !b/0#1/406%/4>!'/#15D!,5#/AD !*'.X !:;;c=!
_!!!3?#1?#8!7401?^!C007^dd#A=#21%74=#2d#/e61%/$#/0d=
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"2ID$! FD?F4/6#$! ">4! F6@9&?%KA6! 74Q&0F! A?G%/9%F&96AC! (/66! '2E
1%7#8&96#8=! W#"/49 !A%!F4I/# !?41HF/%!8#"#/ ! 849! 6!"1256!71?DA?D/6B!
&6@! "%! 1#4>6?4A86! 96>92! 6//DAC! A#>HF! -! 7%?4! 0?F=! :;f:;f:;! -! 6&0%0E
/DAC! ?!72/902!F6"?#/64!94I"#5%!?!74Q&0F!('=! W#"/D$!?!/6AC! 8#&0!
?F6@9&?#/6#!J#?76#A?#Q&0F4!"%&04F!%14?!?$/6#8&?#/6#!?4>#I/%KA6!%"!
?#F/@01?/DAC!g1H"#G!#/#1566=!b//D$!8#&0!FD7#G/6#/6#!?4G%I#Q!30140#E
566!h6?J%Q&96#8!%14?!&0140#566!'21%74!:;:;=
 

`>%J4>/#!FD?F4/64 !849!1HF/6#I!96#12/96!7%>60DA?/#!FD?/4A?%/#!/4!
U%12$!(/66!'21%7#8&96#8!7%F%"28B !6I!94I"#!?!74Q&0F!A?G%/9%F&96AC!
J@"?6#!$2&64G%!?47>4/%F4T!014/&U%1$4A8@!FG4&/#5%!&#90%14!#/#15#E
0DA?/#5%!71?D!FD9%1?D&04/62!0#AC/%>%566!7%?F4>48BADAC!/4!1#"29A8@!
#$6&86!54?HF!A6#7>41/64/DAC!%14?!71?D!?4AC%F4/62!?1HF/%F4I%/#5%!
F?1%&02!5%&7%"41A?#5%=!P!0D$!9%/0#9KA6#!9%/6#A?/#!J@"?6#!F71%F4E 
"?#/6#!/%FDAC!$#AC4/6?$HF!R/4/&%FDAC !$48BADAC!/4!A#>2!1%?E 
FH8!0#AC/%>%566!%70D$4>/DAC!?!72/902!F6"?#/64!"4/#5%!91482 !71?D!
?4AC%F4/62!14A8%/4>/#5%!14AC2/92!#9%/%$6A?/#5%=!

3D024A84!+%>&96!8#&0!%!0D>#!9%1?D&0/4 !I#!7%01?#J4!014/&U%1$4A86!5%&E
7%"4196! 5>%J4>/#8! %14?! ?%J%F6B?4/64! ?F6B?4/#! ?! 1#"29A8B! #$6&86!
54?HF!A6#7>41/64/DAC!?J6#548B!&6@!F!A?4&6#!?!9%/6#A?/%KA6B!$%"#1E 
/6?4A86!7%>&96#5%!&#90%14!#/#15#0DA?/#5%=!_\[!$%AD!FD0FH1A?DAC!
$4! %"! :;! "%! _;! >40 ! i_[! 0%! #>#901%F/6#! 7%/4"01?D"?6#&0%>#0/6# !
/40%$64&0! 0D>9%! Z[! 0%! 6/&04>4A8#! &0%&2/9%F%! /%F#! Lj-<;! >40Oi=!
30%6$D! F! 0D$! $%$#/A6#! 71?#"! FDJ%1#$! K1%"9HF! -! 0#AC/%>%566 !
$#AC4/6?$HF!-!90H1#!7%?F%>B!/4!0% !4JD!014/&U%1$4A84!7%>&96#5%!
&#90%14!#/#15#0DA?/#5%!71?D/6%&G4!F6@A#8!?D&9HF!/6I!&0140=!

k+%>60D94!'/#15#0DA?/4!+%>&96!"%!:;_;!1%92lj!FD?/4A?4!m!7%"&04E
F%FDAC!96#12/9HF!">4!7%>&96#8!#/#15#0D96^!7%714F4!#U#90DF/%KA6!
#/#15#0DA?/#8 !F?1%&0!J#?76#A?#Q&0F4!"%&04F!74>6F!6!#/#1566 !"DE
F#1&DR94A84! &0129021D! FD0F41?4/64! #/#1566! #>#901DA?/#8 ! 1%?FH8!
FD9%1?D&04/64!%"/4F64>/DAC!g1H"#G!#/#1566 !1%?FH8!9%/921#/AD8/DAC!
1D/9HF! 74>6F! 6! #/#1566 ! %14?! %514/6A?#/6#! %""?64GDF4/64! #/#15#E
0D96!/4!K1%"%F6&9%=!P?1%&0!J#?76#A?#Q&0F4!74>6F!6!#/#1566!?49G4"4!
$=6/=! 14A8%/4>/#! 6! #U#90DF/#! 5%&7%"41%F4/6#! ?G%I4$6! F@5>4 !
?/48"28BAD$6! &6@! /4! 0#1D0%162$! +%>&96! %14?! 201?D$4/6#! FD9%1?DE 
&04/64!F@5>4! 849%!5GHF/#5%!74>6F4!">4!#/#15#0D96=!+%>60D94!'/#1E 
5#0DA?/4! 71?#F6"28#! 7%/4"0%! 1%?FH8! ?$%"#1/6?%F4/DAC! 0#ACE 
 

i )47%10!Polska 2030. Wyzwania Rozwojowe !`1274!30140#56A?/DAC!X%14"AHF!+1#$6#14 !:;;c=!
j!Polityka Energetyczna Polski do roku 2030 !S6/6&0#1&0F%!`%&7%"4196!)+ !:;;c=

#'*"#+,-)(.)
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/%>%566! 71?D5%0%F4/64! F@5>4! "%! #/#15#0DA?/#5%! FD9%1?D&04/64 !
849!1HF/6#I!6"#/0DR94A8@!6!?F6@9&?#/6#!J4?D!?4&%J%F#8!0#5%!74>6F4!
9%74>/#5%=! +%>60D94! ?49G4"4! 049I#! F&76#14/6#! 714A! J4"4FA?DAC! 
6!1%?F%8%FDAC!/4"!0#AC/%>%564$6!FD9%1?D&04/64!F@5>4!"%!71%"29E
A86!74>6F!7GD//DAC!6!54?%FDAC !?$/6#8&?#/64!/#540DF/#5%!F7GDF2!
71%A#&HF!7%?D&96F4/64!#/#1566!?!F@5>4!/4!K1%"%F6&9%!%14?!?4&0%E 
&%F4/6#!&714F/DAC!6!/6&9%#$6&D8/DAC!0#AC/%>%566=!

V#AC/%>%564! ..3! "%&9%/4>#! F76&28#! &6@! F! 96#12/96! FD?/4A?%/#! 
F! +%>60DA#! '/#15#0DA?/#8! +%>&96=! .%! F6@A#8 ! F! "G25%0#1$6/%F#8!
7#1&7#90DF6#! 6!71?D!%J#A/DAC! 01#/"4AC!7%>60D96!#/#15#0DA?/%E9>6E
$40DA?/#8! (/66! '21%7#8&96#8 ! FD7#G/6#/6#! ?4G%I#Q! +%>60D96! FD"48#!
&6@!JDT!/6#$%I>6F#!J#?!?4&0%&%F4/64!..3=!X>40#5%! 0#I!FD714A%E 
F4/6#! %"7%F6#"/6AC! $#AC4/6?$HF! R/4/&%F4/64! 0#8! 0#AC/%>%566!
8#&0!5F414/0#$!?47#F/6#/64!"G25%U4>%F#5%!J#?76#A?#Q&0F4!#/#1E
5#0DA?/#5%!91482=!
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+(,"#-./*)0*

b$7>#$#/04A84! ..3! 7%F6//4! JDT! 8#"/B! ?! 5GHF/DAC! A?@KA6!
&9G4"%FDAC! 014/&U%1$4A86! 7%>&96#5%! &#90%14! #/#15#0DA?/#5%=! )4E 
7%10!k+%>&94!:;_;l!849%!8#"#/!?!5GHF/DAC!71%J>#$HF !71?#"!90H1DE
$6!&04/6#!0#/!&#90%1 !6"#/0DR928#!k$%/04I!K1%"9HF!/4!6/F#&0DA8#!
#/#15#0DA?/#! -! FD9%1?D&04/6#! g1H"#G! FG4&/DAC! 71?#"&6@J6%1&0F !
F?1%&0!947604G2!F!FD/692!71DF40D?4A86!L56#G"%F#8!>2J!&71?#"4ID!6/E
F#&0%1%$!&0140#56A?/D$O !212AC%$6#/6#!K1%"9HF!72J>6A?/DAC!L914E
8%FDAC!%14?!?!('O !F?$%A/6#/6#!?D&9%F/%KA6!71?#"&6@J6%1&0F!71?#?!
F?1%&0!A#/! 6!%JA6BI4/6#!9%/&2$#/0HF!L5%&7%"4196! 6!5%&7%"41&0F!
"%$%FDACOl=! P! /6/6#8&?D$! 1%?"?64>#! 71?#4/4>6?%F4/#! ?%&04GD!
71%J>#$D! 6! 9%&?0D! ?F6B?4/#! ?! $%"#1/6?4A8B! 7%>&96#5%! &#90%14 

#/#15#0DA?/#5% ! 849! 1HF/6#I! 7%0#/A84G! 6! 9%&?0D! F"1%I#/64! ..3! 
?!2F?5>@"/6#/6#$!#047HF!1%?F%82!0#8!0#AC/%>%566!%14?!2F412/9%E 
F4Q!AC41490#1D&0DA?/DAC!">4!8#8!7%&?A?#5H>/DAC!A?@KA6^!FDACFD02 !
014/&7%102 !&9G4"%F4/64=!

1"%/&2$ 
03(4*3*)&-560$ 
CCS  
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*"-,-.+!$.

7878$1"%/&2$&,-)%9",3-560$%*:&",-$*)*,;*&25/)*;"$#$<"4%5*

+>4/%F4/6#! 6/F#&0DA86! F! /%F#! LJ41"?6#8! #U#90DF/# ! 4! ?414?#$!
$/6#8!#$6&D8/#O!$%A#!FD0FH1A?#!$2&6!JDT!7%GBA?%/#!?!1#4>6?4A8B!
7%>60D96! 9>6$40DA?/#8! -! F! 5GHF/#8! $6#1?#! ?! %514/6A?#/6#$! #$6&86!
54?HF!A6#7>41/64/DAC=! W49!71?#F6"28#!k+%>60D94!'/#15#0DA?/4!+%>E
&96! "%! 1%92! :;_;l ! #$6&84! .*:

! J@"?6#! &0%7/6%F%! $4>#T! ?! 7%?6%E
$2! %9%G%! __:! $6>6%/HF! 0%/! F! 1%92! :;;m! "%! %9%G%! :;Z! $>/! 0%/! 
F!1%92!:;:;=!+%!:;:;!1%92!/4&0B76T!$4!&0%7/6%FD!F?1%&0!#$6&86!.*

:
=!

+%>60D94!#/#15#0DA?/4!/6#!?49G4"4!8#"/49!&?#1&?#5%!FD9%1?D&04/64!
0#AC/%>%566! ..3! L7%?4! 71%8#904$6! "#$%/&014AD8/D$6O=! M40%$64&0!
&7H8/%KT!7%>60D96!#/#15#0DA?/#8!?!9>6$40DA?/B!7%>#54T!7%F6//4!/4!
&0%7/6%FD$!?$/6#8&?4/62!#$6&86!54?HF!A6#7>41/64/DAC!F!K1#"/6%E! 
6!"G25%%91#&%F#8!7#1&7#90DF6#=!M4>#ID!?40#$!?4&04/%F6T!&6@!/4"!
1%?F6B?4/64$6 ! 90H1#! J@"B! ?! 8#"/#8! &01%/D! 9%1?D&0/#! ">4! &#90%14! 
#/#15#0DA?/#5% !4!?!"1256#8!71?DA?D/6B!&6@!"%!%514/6A?#/64!/#54E 
0DF/DAC!&9209HF!?$64/!9>6$402=

M6#?J@"/4!"%!%&6B5/6@A64!&94>4!1#"29A86!#$6&86!F!7%GBA?#/62!?!6//D$6!
A#>4$6!7%>60D96!#/#15#0DA?/#8!+%>&96 !F!0D$!?FG4&?A?4!F?$%A/6#/6#$!
J#?76#A?#Q&0F4!#/#15#0DA?/#5%!%?/4A?48B !I#!F!+%>&A#!/6#?J@"/#!
J@"?6#!FD9%1?D&04/6#! A?D&0DAC! 0#AC/%>%566!F@5>%FDAC=!PK1H"!/6AC!
0#AC/%>%564!FDACFD0DF4/64!6!&9G4"%F4/64!"F20>#/92!F@5>4!8#&0!/48E 
J41"?6#8! %J6#A28BA4! F! ?491#&6#! 7%0#/A84G2! 1#"29A86! #$6&86=! P! A#>2!
%70D$4>/#5%! FD9%1?D&04/64! 7%0#/A84G2! 0#AC/%>%566! ..3! /6#?J@"/#!
J@"?6#!FD714A%F4/6#!k+%>&96#8!30140#566!..3l=!+6#1F&?D$!#>#$#/0#$!
0#8! &0140#566! 7%F6//%!JDT!71?D5%0%F4/6#!%A#/D! &9209HF!F"1%I#/64!
..3!F!+%>&A#!-!4/4>6?D!9%&?0HF!%14?!9%1?DKA6!?!/6B!?F6B?4/DAC!%14?!
FD714A%F4/6#!/48>#7&?DAC!$%"#>6!">4!R/4/&%F4/64! 6//%F4AD8/DAC!
0#AC/%>%566!A?D&0#5%!F@5>4=!

78=8$<"&*)56-!$0$:"%/&2$>> 

]1?DF4! SA]6/&#Dn.%$74/Dm! 71?D5%0%F4/4! /4! 7%01?#JD! +%>&96!
FD94?4G4 !6I!0#AC/%>%564!..3!$4!7%0#/A84G!"%!%514/6A?#/64!#$6&86 
.*

:
!F!+%>&A#!%!<j[!"%!:;_;!1%92 !8#"/49!0D>9%!F!71?D74"92 !5"D!

%"7%F6#"/6#! "?64G4/64! ?%&04/B! ?47>4/%F4/#! 6! 1%?7%A?@0#! &0%E
&2/9%F%!FA?#K/6#=!+%A?BF&?D!%"!:;_; !..3!$%I#!71?DA?D/6T!&6@!
"%!1#"29A86!; i!`0!.*:

!/4!1%9!F!&4$#8!'21%76# !/40%$64&0!F!&94>6!

m!! !"#$%&'("#!)$*+%,"-+.!)/%"0/1)/%2$345%!/"&6$,#/$#7!8%5%9'61!"%-'%,'.+%:;<; !
SA]6/&#Dn.%$74/D !:;;c=
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*"-,-.+!$.

5>%J2!/4F#0!%!_ jEi!`0!1%A?/6#\=!X%"409%F% !..3!$4!7%0#/A84G!"%!
0#5% ! I#JD! ?F6@9&?DT! J#?76#A?#Q&0F%! #/#15#0DA?/#! '21%7D! 7%E
71?#?! 2A?D/6#/6#! #21%7#8&96AC! &21%FAHF! J41"?6#8! &71?D848BAD$6!
K1%"%F6&92!%14?!?$/6#8&?#/6#!2?4>#I/6#/64!%"!6$7%102!54?2=!

*A#/64! &6@ ! I#! #21%7#8&96! 71?#$D&G! $4! "2IB! &?4/&@! /4! &?#1%96#!
FD9%1?D&04/6#!0#AC/%>%566!..3!F!&94>6!9%$#1AD8/#8!"%!:;_;!1%92 !
8#"/49! J@"?6#! 0%! FD$454G%! 6/0#/&DF/#5%! 1%?F%82! 0#AC/%>%566 !
1%?F6B?4/64!71%J>#$2!&9G4"%F4/64 ! 849!1HF/6#I!&0F%1?#/64!%"7%E 
F6#"/6AC!$%"#>6!J6?/#&%FDAC=!3?DJ9%KT!1%?F%82!0#AC/%>%566!J@"?6#!
$64G4!J#?7%K1#"/6#!71?#G%I#/6#!/4!F6#>9%KT!1#"29A86!#$6&86=!*"7%E 
F6#"/64! 6>%KT! 71%8#90HF! "#$%/&014AD8/DAC! F! &94>6! 9%$#1AD8/#8!
J@"?6#! /6#?J@"/4! "%! &714F"?#/64! 6! 2"%&9%/4>#/64! %J#A/6#! ?/4E 
/DAC!0#AC/%>%566!FDACFD02!%14?!$6/6$4>6?4A86! 1D?D94!?F6B?4/#5%!
?#!&9G4"%F4/6#$!F!1HI/DAC!&01290214AC!5#%>%56A?/DAC!F!1HI/DAC!
A?@KA64AC!'21%7D=!

]%&?0D!?F6B?4/#!?!1%?F%8#$!6!F"1%I#/6#$!0#AC/%>%566!..3!7%"?6#>6T!
$%I/4!/4!96>94!#047HFZ^!

     78!!]%&?0!..3!F#!FA?#&/DAC!71%8#904AC!"#$%/&014AD8/DAC!J@"?6# !
849!&6@!7%F&?#AC/6#!%A#/64 !FD&%96!-!F!71?#"?64>#!m;-c;!#21%!
?4!0%/@!FDACFDA%/#5%!6!&9G4"%F4/#5%!.*:

=!S4!0%!?F6B?#9!
?!$4GB!&94>B!0DAC!71%8#90HF!%14?!?!FD&%96$6!9%&?04$6!J4"E
4FA?%E1%?F%8%FD$6!71?#"&6@F?6@T=

     =8!!]%&?0!J2"%FD!FA?#&/DAC!7#G/%FD$641%FDAC!71%8#90HF!..3!
L#41>D!U2>>!A%$$#1A64>!&A4>#O!0%!%9=!_j-j;!#21%!?4!0%/@=!b&0E
/6#8#! $%I>6F%KT ! I#! 9%&?0! J@"?6#! 8#&?A?#! /6I&?D ! 8#K>6! 0#ACE
/%>%564!..3!J@"?6#!1%?F684G4!&6@!F!&?DJ96$!0#$76#!1HF/6#I!
F!6//DAC!A?@KA64AC!KF6404!>2J!8#K>6!/4&0B76!71?#G%$!0#AC/%E 
>%56A?/D!?/4A?/6#!1#"2928BAD!9%&?0!FDACFD02!.*:

=!

     ?8!!P!:;_;!1%92 !F!?F6B?92!?#!F?1%&0#$!"%KF64"A?#/64!6!#U#90#$!
&94>6 !9%&?0!..3!">4!/%FDAC!6/&04>4A86!#/#15#0DA?/DAC!7%F6E 
/6#/!&74KT!"%!_;-ij!#21%!?4!0%/@!.*:

!6!FD/6#KT!$/6#8!F6@A#8!
0D>#!A%!A#/4!?49272!2714F/6#Q!"%!#$6&86!F!0D$!A?4&6#=!

\!!Carbon Capture&Storage. Assessing the economics !SA]6/&#Dn.%$74/D !:;;Z=
Z!!P&?D&096#!9%&?0D!71?#"&04F6%/#!F!"4>&?#8!A?@KA6!/6/6#8&?#5%!1%?"?64G2!%7410#!?%&04GD! 

/4!4/4>6?6#!R1$D!SA]6/&#Dn.%$74/D!71?#"&04F6%/#8!F!147%1A6#!Carbon 

Capture&Storage. Assessing the economics.
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]%&?0D!7%&?A?#5H>/DAC!71%8#90HF!$%5B!JDT!1HI/#!?!2F456!/4!6AC!&7#E
ADRA?/D!AC41490#1=!]%&?0!01?#AC!5GHF/DAC!0#AC/%>%566!FDACFD02!(pre-

combustion, post-combustion i oxy-fuel)!8#&0!F!0D$!$%$#/A6#!7%"%E
J/D !/40%$64&0!/4>#ID!&6@!>6A?DT!?!0D$ !6I!9%&?0!1#01%R0HF!%14?!6/&04E
>4A86!71?#$D&G%FDAC!J@"?6#!FDI&?D!%"!/%F%!J2"%F4/DAC!6/&04>4A86=!

P!?F6B?92!?!"2ID$!9%&?0#$!71%8#90HF!"#$%/&014AD8/DAC!6!1#>40DE
F/6#! /6&9B! 7%A?B09%FB! A#/B! 2714F/6#Q! "%! #$6&86! 7%84F6! &6@! >294! 
#9%/%$6A?/4!(economic gap)!F!FD&%9%KA6!; j-< <!$>"!#21%!/4!71%8#90!
LF!F410%KA6!J6#IBA#8!/#00%O=!V4!>294!J@"?6#!$2&64G4!JDT!FD7#G/6%/4!
$=6/=! 7%71?#?! F&741A6#! R/4/&%F#! ?#! K1%"9HF! 72J>6A?/DAC= 

P!7%1HF/4/62!"%!k/%1$4>/#8l!#>#901%F/6 !6/&04>4A84!?!..3!J@"?6#!
FD$454G4!"%"409%FDAC!6/F#&0DA86!F!A?0#1#AC!%J&?414AC^
     78!!b/&04>4A84!$#AC4/6?$2!"%!FDACFD02!.*:

=
     =8!!X%"409%F#! ?4&6>4/6#! ">4! 71%A#&2! FDACFD02! -! #>#901%F/64!

J@"?6#!7%ACG4/64T!F6@A#8!#/#1566=!
     ?8!!o2"%F4!&D&0#$2!"%!014/&7%102!.*:

=
     @8!!39G4"%F4/6#!.*

:
=

P&?D&096#!7%FDI&?#!A?D//%KA6!J@"B!&6@!F6B?4GD!?41HF/%!?!9%/6#E 
A?/%KA6B!?44/54I%F4/64!"%"409%F#5% !7%A?B09%F#5%!947604G2!6/F#E 
&0DAD8/#5% !849!1HF/6#I!"%"409%FD$6!9%&?04$6!%7#14AD8/D$6=!

.C%T!F6@9&?%KT!0#AC/%>%566!/6#?J@"/DAC!"%!F71%F4"?#/64!..3!8#&0!
82I!F!0D$!$%$#/A6#!5%0%FDAC!"%!?4&0%&%F4/64 !/6#!6&0/6#8#!8#&?E 
A?#!4/6!8#"#/!F!7#G/6!?6/0#5%1F4/D!71%8#90!..3!F!&94>6!9%$#1AD8/#8=!
V#AC/%>%56#! FDACFD02! J4?28B! /4! 0DAC ! 90H1#! %"! >40! JDGD! &0%&%FE
4/#! F! 71?#$DK>#! AC#$6A?/D$! 6! 14R/4A86 ! 8#"/49! 6/0#514A84! 0DAC!
0#AC/%>%566!"%!71%"29A86!#/#1566!$4!&0%&2/9%F%!/6#"G25B!C6&0%16@ !
">40#5%! FD$454! F6@9&?#8! J4?D! "%KF64"A?>/#8=! V14/&7%10! .*:

! ?4!
7%$%AB! 121%A6B5HF!/4!"G256AC!"D&04/&4AC! 8#&0!71490D9%F4/D!%"!
7%/4"!_;!>40!F!304/4AC!p8#"/%A?%/DAC!-!?/48"28#!&6@!04$!7%/4"!
j;;;!9$!121%A6B5HF!"%!014/&7%102!.*:

!FD9%1?D&0DF4/#5%!F!A#>2!
?F6@9&?#/64!FD"%JDA64!1%7D!L#/C4/A#"!%6>!1#A%e#1DO=!+%0#/A84G!1%?E
F%82!..3!7%!?49%QA?#/62!FA?#&/#8!U4?D!9%$#1AD8/#8!%14?!71?D&?GD!
9%&?0!6/&04>4A86!..3!J@"?6#!?4>#I4G!%"!96>92!A?D//69HF !$=6/=!#U#902!
2A?#/64!&6@ !#9%/%$66!&94>6 !"%&0@7/%KA6!$6#8&A!"%!&9G4"%F4/64!.*:

 

%14?!&?DJ9%KA6!1%?71?#&01?#/64/64!&6@!0#AC/%>%566!/4!KF6#A6#=!

.4G9%F60D! 9%&?0! FA?#&/DAC! 71%8#90HF! 9%$#1AD8/DAC! %&?4A%F4/%!
/4!_j-j;!#21%!?4!0%/@!&9G4"%F4/#5%!.*:

 !?!A?#5%!%9%G%!_;!#21%!

*"-,-.+!$.
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9%&?0%F4T!$4!FDACFD0 !%9%G%!j!#21%!014/&7%10!%14?!%9%G%!<;!#21%!
7#1$4/#/0/#!5#%>%56A?/#!&9G4"%F4/6#!.*

:
=!

M4!FD&%9B!A#/@!FDACFD02!.*
:
!F7GDF4!9%&?0!?49272!"%"409%F#E

5%! &71?@02!"%!FDACFD02 ! 849! 1HF/6#I! ?F6B?4/#! ?#! ?F6@9&?#/6#$!
?2IDA64!#/#1566!L/4!7%01?#JD!FDACFD02O!%514/6A?#/6#!#U#90DF/%KA6!
#>#901%F/6=! X%"409%F#! FD7%&4I#/6#! "%! FDACFD02! -! /4! 71?D9G4"!
8#"/%&094!&#7414A86!F!0#AC/%>%566!oxy-fuel!A?D!7G2A?94!F!0#AC/%>%566!
post-combustion!!-!?F6@9&?4!7%A?B09%F#!FD"4096!947604G%F#!(initial 

capital expenditure – CAPEX) !849!1HF/6#I!7Hg/6#8&?#!9%&?0D!%7#14E
AD8/#=!3?4A28#!&6@ !I#!A4G9%F60#!%J/6I#/6#!#U#90DF/%KA6!#>#901%F/6!
29&?04G028#!&6@!/4!7%?6%$6#!<;[ !A%!%?/4A?4!i;[!#U#90DF/%KA6!#>#90E 
1%F/6!?4$64&0!j;[!L"?6@96!1%?F%8%F6!0#AC/%>%566!/%F#!#>#901%F/6#!
F!:;_;!1%92!J@"B!%&6B54GD!j;[!#U#90DF/%KA6O=!X%"409%FD!.,+'q!
FD/6#&6#! %9=! <i-<c! #21%! ?4! 0%/@! .*:

! LA?D>6! F6@9&?%KT! 9%&?0HF!
?F6B?4/DAC!?!..3O !9%&?0D!%7#14AD8/#! =>?"-%$#-%@$,/$A6"%'&",$-

tional expenditure – OPEX)!FD/6%&B!j-\!#21% !4!9%&?0D!?F6B?4/#!?!
"%"409%FD$!74>6F#$!FD/6%&B!%9%G%!:-m!#21%!?4!0%/@!.*:

=!

]%&?0!?4! 0%/@!FDACFDA%/#5%! 6! &9G4"%F4/#5%!.*
:
!J@"?6#!?4>#I4G!

%"!F6#>9%KA6!#>#901%F/6 !"%!90H1#8!71?DGBA?%/4!?%&04/6#! 6/&04>4A84!
..3=! b$! $/6#8&?4! $%A! #>#901%F/6 ! 0D$! F6@9&?D! 9%&?0! ?F6B?4/D! 
?!FDACFD0#$!6!014/&7%10#$!8#"/#8!0%/D!.*:

=!3?4A28#!&6@ !I#!9%&?0D!
">4!#>#901%F/6!%!$%AD!:;;!SP!0%!\;!#21% !">4!#>#901%F/6!%!$%AD!
_;;!SP!-!m;!#21% !">4!#>#901%F/6!%!$%AD!i;;!SP!-!jj!#21% !">4!#>#E
901%F/6!%!$%AD!j;;!SP!j;!#21% !4!">4!#>#901%F/6!%!$%AD!m;;!SP!
ij!#21%=!L/7=!o#GAC40HF!-!ij!#21%O=!P!U4?6#!FDACFD02 !#U#90!2A?#E 
/64! &6@! 7%! F"1%I#/62! :;-_;! 76#1F&?DAC! 9%$#1AD8/DAC! 71%8#90HF!
$%I#! 71?DA?D/6T! &6@! "%! 1#"29A86! %9%G%! <:[! 9%&?0HF! .,+'q! %14?!
%514/6A?DT!&0140D!F!#U#90DF/%KA6!%!<[=!

]%&?0D!014/&7%102!121%A6B56#$!>B"%FD$!(onshore)!0%!%9%G%!i!#21%
?4!0%/@!-!7%/4"!cj[!0#5%!9%&?02!0%!.,+'q=!]%&?0D!014/&7%102!$%5B!
?%&04T!%J/6I%/#!7%71?#?!?F6@9&?#/6#!6!7%&?#1?#/6#!&6#A6!71?#&DG%F#8!
F! 7%&?A?#5H>/DAC! 91484AC ! 849! 1HF/6#I! /4! A4GD$! 0#1D0%162$! (/66! 
'21%7#8&96#8=!P!?F6B?92!?!0D$ !I#!R1$D!/4!KF6#A6#!7%&64"48B!"2I#!
"%KF64"A?#/6#!F!014/&7%1A6#!54?2!?6#$/#5% !#U#90!2A?#/64!&6@!/6#!
7%F6/6#/!$6#T!F6@9&?#5%!F7GDF2!/4!A#/@!014/&7%102!.*:

=!

*J/6I#/6#!9%&?02!..3!"%!_;-ij!#21%!?4!0%/@!.*
:
!">4!/%FDAC!#>#9E

01%F/6! J@"?6#! $%I>6F#! 8#K>6! "%! :;_;! 1%92! F! '21%76#! J@"?6#!
U2/9A8%/%F4G%!Z;-<:;!#>#901%F/6!?!..3=!P!71?D74"92!5>%J4>/#5%!

*"-,-.+!$.
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27%F&?#AC/6#/64!&6@!0#AC/%>%566!Lj;;Ejj;!71%8#90HF!F!:;_;!1%92O!
9%&?0!$H5GJD!?%&04T!%J/6I%/D!%!9%>#8/#!j!#21%!?4! 0%/@!.*

:
=!X%E

"409%F#!%/J/6I#/6#!9%&?0HF!J@"?6#!$%I>6F# !8#K>6!/4&0B76!71?#G%$!
0#AC/%>%56A?/D! ?F6B?4/D! ?! /48"1%I&?B! A?@KA6B! 71%A#&2! -! FDACE
FD0#$=!

P&0@7/#!&?4A2/96!9%&?02!F"1%I#/64!0#AC/%>%566 !71?#"&04F4/6%/#! 
F! /6/6#8&?D$! 1%?"?64>#! ?%&04GD! 7%>6A?%/#! 71?#?! R1$@! SA]6/&#D!
">4!7%0#/A84>/DAC!#>#901%F/6!/4!%J&?41?#!'21%7D=!p#!F?5>@"2!/4!
&7#ADRA?/#! A#ACD! AC41490#1D&0DA?/#! &#90%14! #/#15#0DA?/#5%! 
F!1HI/DAC!74Q&0F4AC!&?A2/96!0#!J@"B!&6@!%"!&6#J6#!F!/6#F6#>96$ 

&0%7/62! 1HI/6GD=! P! 1%?"?64>#! "1256$! ?%&04/B! ?471#?#/0%F4/#! 
&?4A2/9%F#!9%&?0D!6!9%1?DKA6!F"1%I#/64!0#AC/%>%566!..3!F!+%>&A#=!!

*"-,-.+!$.
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+(,"#-./*)0*

P"1%I#/6#!..3!F!+%>&A#!F6BI#!&6@!?!"F%$4!7%"&04F%FD$6!"#AD?E
84$6! LFD$6414$6O^! 0#1$6/#$! F"1%I#/64! %14?! g1H"G#$! R/4/&%FE
4/64!71%8#902=!P!/6/6#8&?#8!4/4>6?6#!76#1F&?#8!"#AD?86!%"7%F64"48B!
01?D! F4164/0D^! 490DF/D ! 2$6419%F4/D! %14?! 74&DF/D=! X1254! "#E
AD?84!/40%$64&0!?F6B?4/4!J@"?6#!?!FD9%1?D&04/6#$!01?#AC!1HI/DAC!
&0129021! R/4/&%F4/64^! K1%"9HF! FG4&/DAC! 71?#"&6@J6%1&0F! #/#1E 
5#0DA?/DAC ! &2J&D"6HF! 1?B"2! +%>&96#5%! %14?! 9%$J6/4A86! %JD"F2!
7%FDI&?DAC!?!R/4/&%F4/6#$!?!"%04A86!(/66!'21%7#8&96#8=!P!1%?"?64E 
>#!"1256$!%76&4/D!?%&04G!71?D8@0D!F!4/4>6?6#!&A#/4162&?!7%"&04F%E 
FD!L?4G%I#/64!&A#/4162&?4!-!72/90!:=<=O!%14?!FD/696!%J>6A?#Q!9%&?0HF 

..3! F! 1HI/DAC! F4164/04AC! 0#5%! &A#/4162&?4=! M4&0@7/6#! "%9%E
/4/4! ?%&04G4! 4/4>6?4! F14I>6F%KA6! 0#5%! &A#/4162&?4! /4! ?$64/D!
9>2A?%FDAC! 7414$#01HF^! &0%7D! 71%A#/0%F#8! 6! A#/D! 2714F/6#Q!
"%! #$6&86! .*:

! %14?! ?471#?#/0%F4/#! ?%&04GD! &A#/4162&?#! 4>0#1/4E
0DF/# !F!90H1DAC!4/4>6?6#!7%""4/#! ?%&04GD! ?$64/D!FD/69HF!&A#E
/4162&?4! 7%"&04F%F#5%! FD/6948BA#! ?! 4>0#1/40DF/DAC! ?4G%I#Q!
"%0DA?BADAC! FD"409HF! %7#14AD8/DAC! L*+'qO ! /49G4"HF! 6/F#&0DE
AD8/DAC!L.,+'qO!6!2"?64G2!F!KF640%FD$!1D/92!..3=!M4!?49%QA?#/6#!
71?#"&04F6%/#!?%&04GD!7%"&2$%F4/6#!4/4>6?D!%14?!F/6%&96=

S%"#>!2ID0D!"%!4/4>6?D^!+%1HF/4/6#! 6/F#&0DA86!F!1HI/DAC!F4164/E
04AC!?%&04G%!"%9%/4/#!/4!7%"&04F6#!%J>6A?%/#8!J6#IBA#8!F410%KA6!
/#00%!LM#0!+1#&#/0!N4>2#!-!M+NO!71?D!"4/DAC!?4G%I#/64AC=! W#&0! 0%!

A:")"305/)*$ 
%:B&:0$#.,"C*)0-$ 
CCS w Polsce
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7%F&?#AC/6#! &0%&%F4/4! $#0%"4! FDA#/D! 71?#"&6@F?6@T! 6/F#&0DE
AD8/DAC !F!90H1#8!71?D&?G#!71?#7GDFD!76#/6@I/#!&B!"D&9%/0%F4/# ! 
4! /4&0@7/6#! &2$%F4/#=! W#8! ?4>#0B! 8#&0! $%I>6F%KT! 7%1HF/4E
/64! &012$6#/6! R/4/&%FDAC! ?! 1HI/DAC! %91#&HF! %14?! %91#K>#/6#! 
"?6&6#8&?#8!F410%KT!/4"FDI96!L/6#"%J%12O!947604G2=!W#8!5GHF/B!F4"B!
8#&0! "2I4! F14I>6F%KT! /4! 71?D8@0#! ?4G%I#/64! LF! &?A?#5H>/%KA6! /4!
&0%7@!"D&9%/0%FBO=

=878$D-!"C*)0-$%5*)-,0B%/-$(".%&-#"#*;"

P!A#>2!"%9%/4/64!4/4>6?D!%7G4A4>/%KA6!F"1%I#/64!..3 !?J2"%F4/D!
?%&04G!&A#/4162&?!7%"&04F%FD !90H1D!$4!?4!?4"4/6#!71?#"&04F64T!
/48J41"?6#8!714F"%7%"%J/D!?!"?6&6#8&?#5%!72/902!F6"?#/64!F4164/0!
6$7>#$#/04A86! 0#AC/%>%566! ..3! F! 71?D&?G%KA6 ! 6! 90H1#5%! 9>2A?%F#!
?4G%I#/64!?%&04GD!71?#"&04F6%/#!F!E-F*40$78

EGHAIG$78$14B5/"#*$/-!"C*)0-$.4-$#-,0-)&J#$%5*)-,0B%/-$

(".%&-#"#*;"

D-!"C*)0* +-,&"KL Jednostka

.4G9%F604!$%A!/%F%!FDJ2"%F4/DAC!#>#901%F/6 j GW

30%74!71%A#/0%F4!">4!6/F#&0DA86!R/4/&%F4/DAC!
71?D!1D?D92!1D/9%FD$

Z [

30%74!71%A#/0%F4!">4!6/F#&0DA86!R/4/&%F4/DAC!
71?D!1D?D92!7%"#8$%F4/D$!71?#?!1?B"

_ [

.#/4!2714F/6#Q!"%!#$6&86!.*
:

_j '()d0%/4

.#/4!#/#1566 ; ;_c '()d9PC

)HI/6A4!F!#U#90DF/%KA6!?2IDA64!#/#1566 <; [

*91#&!IDA64!#>#901%F/6! i; >40

)%D4>0D!849%!A?@KT!.,+'q j [

3A#/4162&?!490DF/D^!J2"28#$D!..3!?!/%FD$6! 
#>#901%F/64$6!F!:;<j!1%92 !2?D&928#$D!2"?64G! 
F!KF640%FD$!1D/92!1%D4>0D

j [

3A#/4162&?!74&DF/D!<^!A?#94$D!?!6/F#&0DA84$6!
"%!:;:;!1%92 !2?D&928#$D!/6I&?D!2"?64G!F!1D/92!
KF640%FD$

:;[!?#!
&A#/4162&?4!
490DF/#5%

]%&?0D!)nX!849%!A?@KT!71?DAC%"HF!?!1%D4>0D! 
">4!F4164/02!490DF/#5%

i; [

]%&?0D!)nX!849%!A?@KT!71?DAC%"HF!?!1%D4>0D! 
">4!F4164/02!2$6419%F4/#5%

<; [

r1H"G%^!%714A%F4/6#!FG4&/#!bo3 !/4!7%"&04F6#!>60#14021D!71?#"$6%02=

*"-,-.+!$..
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*7G4A4>/%KT!71?#"&6@F?6@A64! 1%?7401?%/4! ?%&04G4!F!"FHAC!%76&4E 
/DAC! F#! F71%F4"?#/62! FD$6414AC^! ?44/54I%F4/64! +%>&96! 
F!KF640%FD!71%A#&!714A!J4"4FA?%E1%?F%8%FDAC! 6!F"1%I#/6%FDAC!
%14?! g1H"#G! R/4/&%F4/64=! ]4I"#! ?! 01?#AC! 7%"&04F%FDAC! g1H"#G!
R/4/&%F4/64! GBA?D!&6@!?! 6//D$!4>0#1/40DF/D$!9%&?0#$!947604G2 !
FD/6948BAD$!?!6//#8!1D/9%F#8!FDA#/D!%J>654A86!&941J%FDAC!+%>&96 !
9148HF!&01#UD!#21% !7%>&96AC!%J>654A86!9%17%14AD8/DAC!%14?!7%?D&94E
/64!947604G2!FG4&/#5%!71?#?!R1$D=!M4&0@728BA#!K1#"/6#!6AC!F410%KA6!
?%&04GD! 71?D8@0#! ">4! A4G#5%! 4/4>6?%F4/#5%! %91#&2^! 1#4>/D! K1#"/6!
F4I%/D! 9%&?0! 947604G2! ">4! R1$D! /4! 7%?6%$6#! Z[ ! 1#4>/D! 9%&?0!
947604G2!">4!1?B"2!)+!-!_[ !1#4>/D!K1#"/6!9%&?0!947604G2!">4!('!-!:[=

P!4/4>6?6#!71%8#90D!#>#901%F/6!J#?!..3!6!?!..3!7%1HF/4/#!?%&04GD!
">4!01?#AC!1HI/DAC!&0H7!"D&9%/0%FDAC=!+6#1F&?B!8#&0!&0%74!"D&9%/E
0%F4!R1$D !"125B!1?B"2 !4!01?#A6B!8#&0!$6f!R/4/&%FD !F!90H1D$!('!
R/4/&28#!FD"4096!)nX!%14?!j;[!1HI/6AD!F!/49G4"4AC!947604G%FDAC!
$6@"?D!71%8#90#$!J#?! 6!?!..3 ! 1?B"!+%>&96!"%028#!7%G%F@!1HI/6AD!
F! FD"4094AC! %7#14AD8/DAC ! ?4K! R1$4! 7%91DF4! 7%?%&04G#! 9%&?0D=!
P410%KA6!0#!&B!71?D9G4"%FD$6! 6!%""48B!14A?#8! 6"#@!0#5% !A%!90H1D! 
?!7%"$6%0HF!$H5GJD!7%91DT!/6I!"%9G4"/D!FD$641!0496#8!9%/01DJ2A86=

V494! &0129021@! R/4/&%F4/64! FD/694! ?! ?4G%I#/64 ! 6I! 94I"D! 7%"E
$6%0!R/4/&28#!"?64G4/64 !"%!90H1DAC!8#&0!/48J41"?6#8!%"7%F6#"/6=! 
b!049 !71%8#90D!)nX!7%F6//D!71?D/%&6T!/48>#7&?#!1#?2>040D !8#K>6!&B!
9%%1"D/%F4/#!/4!7%?6%$6#!F&7H>/%0%FD$ !5"?6#!714A#!9148HF-!
2A?#&0/69HF! 0496AC! 71%8#90HF! /6#! &B! FD9%/DF4/#! F6#>%91%0/6#=! 
p491#&!9%%1"D/4A86!714A!)nX!71?#?!(/6@!'21%7#8&9B!7%F6/6#/!JDT! 
F!71?D&?G%KA6!2?4>#I/6%/D!%"! >6A?JD!2A?#&0/69HF! 6! 6AC!?44/54I%E 
F4/64!F!"?64G4/64!J4"4FA?#=!b/&0D02A8#!2/68/#!&0D$2>%F4GDJD!0#/!
1%?FH8! 7%71?#?! &D&0#$! 514/0%FD=! +%/6#F4I! 012"/%! 71?#F6"?6#T!
?491#&!9%1?DKA6!?!9%%1"D/4A86!714A!J4"4FA?DAC!6!1%?F%8%FDAC!/4!
7%?6%$6#!F&7H>/%0%FD$ !F!$%"#>2!71?D8@0%!0496#!&4$#!FD"4096!
">4! +%>&96! /6#?4>#I/6#! %"! 0#5% ! A?D! $64GDJD! %/#! JDT! 7%/%&?%/#!
FDGBA?/6#! /4! 7%?6%$6#! 9148%FD$ ! A?D! 0#I! 5"DJD! JDGD! F! A4G%KA6! 
FD"4094$6! 7%/%&?%/D$6! /4! 7%?6%$6#! F&7H>/%0%FD$=! P6#>9%KT!
0DAC! FD"409HF! 0%! i;[! 71?DAC%"HF! ?#! &71?#"4ID! >6A#/A86! /4!
0#AC/%>%56@!..3!">4!F4164/02!490DF/#5%! 6!<;[!71?DAC%"HF!">4!
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02! 2$6419%F4/#5%! 6! 74&DF/#5% ! 5"D! ?41HF/%! 1?B" ! 849! 6! (/64 !
F&7HG2A?#&0/6A?B!F!R/4/&%F4/62!71%8#902 !&048#!&6@!%/!%7G4A4>/D!
">4!R1$D=!
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TU PRA1$78$V*:"3("/256-$%5*)-,0B%/-$(".%&-#"#*;"8$

R<S$,JC)052$30'./2$(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $ 

(,/2$%&"(0*$(,"5*)&"#*6$W,328

T2%B)*:$=8$V*:"3("/256-$%5*)-,0B%/-$(".%&-#"#*;"8$ 

R<S$,JC)052$30'./2$(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $ 

(,/2$%&"(0*$(,"5*)&"#*6$,/X.B8

i;

_;

:;

<;

;

E<;

E:;

E_;

Ei;

_;

:;

<;

;

E<;

E:;

E_;

Ei;

Ej;

371?#"4I!2714F/6#Q!"%!#$6&86!.*
:

(714F/6#/64!&71?#"4/#!6//D$!#>#901%F/6%$

371?#"4I!#/#1566 .,+'q *+'q

371?#"4I!2714F/6#Q!"%!#$6&86!.*
:

(714F/6#/64!&71?#"4/#!6//D$!#>#901%F/6%$

371?#"4I!#/#1566 .,+'q *+'q

r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

G:&2#)2

G:&2#)2

P30-,:"#-)2

P30-,:"#-)2

<-%2#)2

<-%2#)2
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r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

T2%B)*:$?8$V*:"3("/256-$%5*)-,0B%/-$(".%&-#"#*;"8$ 

R<S$,JC)052$30'./2$(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $ 

(,/2$:"3F0)-560$W)-)%"#-)0-$W,32Y$,/X.B$0$PA8

G:&2#)2 P30-,:"#-)2 <-%2#)2_;

:;

<;

;

E<;

E:;

E_;

P! F4164/A6#! 490DF/D$! F&7HGR/4/&%F4/6#! 71%8#902! 71?#?! R1$@ !
1?B"!6!(/6@!&920928#!/48FDI&?B!F410%KA6B!J6#IBAB!71%8#902=!P!/6/6#E
8&?D$!$%"#>2!FD/694! 0%! ?! 0#5% ! I#!71?D!R/4/&%F4/62!FD"409HF!
)nX! 71?#?! (/6@! 9%1?DKA6! ?! >6A#/A86! "D&9%/0%F4/#! &B! 71?D! 2IDA62!
/48/6I&?#8! &0%7D! 71%A#/0%F#8 ! 4! ?40#$! 6AC! J6#IBA4! F410%KT! 8#&0!
/48F6@9&?4=!P!1?#A?DF6&0%KA6!8#"/49!9%1?DKA6!?!9%%1"D/%F4/64!71%E
514$2!J4"4Q!6!1%?F%82!/4!7%?6%$6#!2/68/D$!7%F6//D!F7GD/BT!/4!
"4>&?B!7%714F@!F4164/02!F&7HGR/4/&%F4/64!71?#?!F&?D&096#!01?D!
7%"$6%0D!F!7%1HF/4/62!?!7%?%&04GD$6!$%I>6F%KA64$6 ! AC%T!&94>6!
0#5%!F7GDF2!/6#!&7%&HJ!"?6K!%A#/6T=

p! 1D&2/9HF! <-_! FD/694 ! I#! 5GHF/D$! 71?DAC%"#$! F! 71?D74"92!
?46/&04>%F4/64!..3! 8#&0! !J149!9%/6#A?/%KA6!?49272!2714F/6#Q!"%!
#$6&86! .*:

! -! 6AC! A#/4! 8#&0! F6@A! 9>2A?%F4! ">4! %7G4A4>/%KA6! 0#ACE
/%>%566! ..3=! +%! &01%/6#! 9%&?0%F#8! /48F6@9&?D$! FD"4096#$! 8#&0!
*+'q=!S/6#8&?4!1%>4!.,+'q!L/6I!JD!&6@!$%5G%!FD"4F4T!?!&4$DAC!
F410%KA6!J#?F?5>@"/DACO!0DAC!/49G4"HF!FD/694!?!0#5% !I#!&B!%/#!

371?#"4I!2714F/6#Q!"%!#$6&86!.*
:

(714F/6#/64!&71?#"4/#!6//D$!#>#901%F/6%$

371?#"4I!#/#1566 .,+'q *+'q

*"-,-.+!$..
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r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

t$
>"

!'
(

)
!F

!F
41

0%
KA

6!J
6#

IB
A#

8u

TU PRA1$@8$+(!2#$#2%":"K50$%&"(2$(,"5*)&"#*6$

)-$"(!-5-4)"KL$0)%&-4-560$>> 8

3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14%

G:&2#)2 P30-,:"#-)2 <-%2#)2

;

E:

Ei

Em

EZ

E<;

E<:

7%/%&?%/#! 8#"/%14?%F% ! 7%"A?4&!5"D!*+'q!492$2>28B! &6@! 71?#?! 
i;!>40!U2/9A8%/%F4/64!#>#901%F/6=

+%/4"0%!/4>#ID!?F1HA6T!2F45@!/4!1#>40DF/6#!/6#F6#>96!F7GDF!"%E
AC%"HF!?#!&71?#"4ID!#/#1566!#>#901DA?/#8=!.#/4!#/#1566!F!71?#"E
&04F6%/D$! $%"#>2! /6#! $4! 5GHF/#5%! ?/4A?#/64! ">4! %7G4A4>/%KA6!
71%8#90HF! ..3=! o41"?%! $4GD! 8#&0! 0#I! 2"?64G! &71?#"4ID! 714F! "%!
2IDF4/64!0#AC/%>%566!..3!6//D$!9148%$=!X?6#8#!&6@!049 !5"DI!714F4!
0#!&B!A?@KA6B!/49G4"HF!947604G%FDAC !90H1# !849!82I!?%&04G%!7%F6#E 
"?64/# !?%&048B!7%/%&?%/#!8#"/%14?%F%!6!&B!1#>40DF/6#!/6#F6#>96#! 
F!?#&04F6#/62!?!9%&?04$6!%7#14AD8/D$6=!

=8@8$G)-40/-$#,-C40#"K50$%5*)-,0B%/-$(".%&-#"#*;"$)-$

#2%":"KL$%&"(2$(,"5*)&"#*6

PD&%9%KT!&0%7D!71%A#/0%F#8 !7%!90H1#8!"D&9%/%0%F4/#!&B!71?D&?G#!
71?#7GDFD!76#/6@I/# !%"51DF4!J41"?%!F4I/B!1%>@!F!94I"#8!FDA#E 
/6#=!M6#!6/4A?#8!8#&0!6!F!4/4>6?6#!%7G4A4>/%KA6!F"1%I#/64!0#AC/%>%566!
..3!F!+%>&A#=!T2%B)*:$@!7%94?28#!J6#IBAB!F410%KT!/#00%!1HI/6AD!
7%$6@"?D!71%8#904$6!?!..3!6!J#?!..3!">4!1HI/DAC!FD&%9%KA6!&0H7!
71%A#/0%FDAC! F! &A#/4162&?2! 7%"&04F%FD$=! .C%T! FD&%9%KT! &0%E
7D! 71%A#/0%F#8! $%I#! F7GDF4T! /4! F410%KT! M+N ! /6#! F7GDF4! %/4!
8#"/49!/4!FDJH1!F4164/02!"#AD?D8/#5%!-!">4!94I"#5%!8#8!7%?6%$2!
"%$6/28BAD! 8#&0! F4164/0! 74&DF/D=! P4164/0! 490DF/D! &A#/4162&?4!
7%"&04F%F#5%!8#&0!?4K!?4F&?#!/48$/6#8!%7G4A4>/D=
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r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

G:&2#)2

P30-,:"#-)2

<-%2#)2

TU PRA1$Z8$+,-C40#"KL$%5*)-,0B%/-$(".%&-#"#*;"$

)-$5*)'$B(,-#)0*[$."$*30%60$>\
2
8$R<S$,JC)052$30'./2$

(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $(,/2$%&"(0*$ 

(,"5*)&"#*6$W,328

10 15 20 25 3530 40 45 5550 70 8060 65 75

t$
>"

!'
(

)
!F

!F
41

0%
KA

6!J
6#

IB
A#

8u

:;

<;

j

Ej

<j

;

E<;

E<j

E:;

E:j

E_;

)D&2/#9!%J14?28#! 1HF/6#I! ?$6#/648BAB! &6@! 1#>40DF/B!%7G4A4>/%KT!
F4164/0HF!2$6419%F4/#5%!6!74&DF/#5%=!P14I>6F%KT!FDJ%12!7%$6@E 
"?D!/6$6!F6BI#!&6@!?!1HI/B!$6@"?D%91#&%FB!4>%94A8B!9%&?0HF!F!%J2! 
71?D74"94AC=!P!F4164/A6#!74&DF/D$!FD"4096!?F6B?4/#!?!6/&04>4A8B!
6!%J&G25B!..3!&B!"2I%!J41"?6#8!%">#5G# !F6@A!71?D!FD&%96#8!&0%76#!
71%A#/0%F#8! L90H1B! $%I#$D! 20%I&4$64T! ?! &6>/D$! 71#U#1%F4/6#$!
J6#IBADAC!&012$6#/6!76#/6@I/DACO!7%"$6%0!?/4A?/6#!&6>/6#8!"D&9%/E
028#!0@!%">#5GB!71?D&?G%KT=!b//D$6!&G%FD!%">#5G#!FD"4096!&B!k$/6#8!
"%09>6F#l!">4!R1$D!F!7%1HF/4/62!?!&D024A8B !5"D!&0%74!71%A#/0%F4!
8#&0!/6I&?4=!30B"!F4164/0!2$6419%F4/D!&048#!&6@! 1#>40DF/6#!$/6#8!
%7G4A4>/D!">4!FDI&?DAC!7%?6%$HF!&0%7D!71%A#/0%F#8=

=8Z8$G)-40/-$#,-C40#"K50$%5*)-,0B%/-$(".%&-#"#*;"$ 

)-$5*)'$(,-#$."$*30%60$>\
2

W49! 7%94?28#! "#9%$7%?DA84! 71?#"&04F6%/4! /4! T2%B):-5M$ 7Q? 

9%/6#A?/%KT! ?49272! 2714F/6#Q! "%! #$6&86! .*
:
! 8#&0! 9>2A?%FD$!

J%"gA#$! ">4! 6/&04>4A86! ..3=! X>40#5%! 0#I! 6&0%0/#! 8#&0! ?J4"4/6#!
F14I>6F%KA6! FDA#/D! 7%&?A?#5H>/DAC! F4164/0HF! /4! ?$6#//B ! %"!
90H1#8!0#!71?DAC%"D!?4>#IB!-!A#/D!2714F/6#Q!"%!#$6&86!8#"/#8!0%/D!
.*:

=!W49!&6@!%94?28# !8#8!F7GDF!/4!%7G4A4>/%KT!71%8#902!8#&0!J41"?%!
"2ID!L7%1=!T2%B):0$ZQ]O=

*"-,-.+!$..
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r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

r1H"G%^!%J>6A?#/64!FG4&/#!bo3=

G:&2#)2

P30-,:"#-)2

<-%2#)2

G:&2#)2

P30-,:"#-)2

<-%2#)2

TU PRA1$^8$+,-C40#"KL$%5*)-,0B%/-$(".%&-#"#*;"$

)-$5*)'$B(,-#)0*[$."$*30%60$>\
2
8$R<S$,JC)052$30'./2$

(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $(,/2$%&"(0*$ 

(,"5*)&"#*6$,/X.B8

TU PRA1$]8$+,-C40#"KL$%5*)-,0B%/-$(".%&-#"#*;"$

)-$5*)'$B(,-#)0*[$."$*30%60$>\
2
8$R<S$,JC)052$30'./2$

(,"6*:&-30$*4*:&,"#)0$/$0$F*/$>> $(,/2$:"3F0)-560$ 

W)-)%"#-)0-$W,32Y$,/X.B$0$PA8

t$
>"

!'
(

)
!F

!F
41

0%
KA

6!J
6#

IB
A#

8u
t$

>"
!'

(
)

!F
!F

41
0%

KA
6!J

6#
IB

A#
8u

10 15 20 25 3530 40 45 5550 70 8060 65 75

10 15 20 25 3530 40 45 5550 70 8060 65 75

:;

:;

:j

_;

<;

<;

j

j

Ej

Ej

<j

<j

;

;

E<;

E<;

E<j

E<j

E:;

E:;

E:j

E:j

E_;

E_;
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p491#&!$%I>6FDAC!A#/!2714F/6#Q!"%!#$6&86!8#&0!?/4A?BAD !7%/6#F4I!
1D/#9! 0#/! 8#&0!%J#A/6#!F! U4?6#!FA?#&/#5%! 1%?F%82! L%J#A/4!A#/4!
FD/%&6!%9=!<;-<j!#21%!?4!0%/@O!6!/4!71?D&?G#!A#/D!/4!/6$!F7GDF4T!
J@"B! A?D//696 ! 90H1#! %J#A/6#! A6@I9%! 8#&0! 71?#F6"?6#T=! o@"B! 0%!
71?#"#!F&?D&096$^!>6$60D!2714F/6#Q!"%!#$6&86!.*:

!">4!7%&?A?#5H>E
/DAC!9148HF!6!6/&04>4A86!#/#15#0DA?/DAC!L1#52>4A8#!2/68/#!6!9148%F#!
&D&0#$2!'V3O!%14?!7%&0@7!0#AC/%>%56A?/D!F!?491#&6#!#U#90DF/%KA6!
71%"29A86!#/#1566! 6! 1#"29A86!#$6&86!.*:

=!`#/#14>/6# ! A?D$!F6@9&?4!
1#&01D9AD8/%KT!1#52>4A86! 6!A?D$!F%>/6#8&?D!7%&0@7!0#AC/%>%56A?/D !
0D$!/4>#ID!&7%"?6#F4T!&6@!FDI&?DAC!A#/!714F!"%!#$6&86 !A%!&920928#!
?!8#"/#8!&01%/D!7%714FB!%7G4A4>/%KA6!&A#/4162&?D!LF!&?A?#5H>/%KA6!
490DF/#5% !90H1D!?49G4"4!/48FA?#K/6#8&?B!&71?#"4I!714F!"%!#$6&86O  
?!"1256#8!?4K!8#&0!%JA6BI#/6#$!R/4/&%FD$!">4!#>#901%F/6=

3A#/4162&?! 490DF/D! &048#! &6@! %7G4A4>/D! ">4! 7%?6%$HF! A#/D! .*:
^!

j< :v!ic cv!j<!#21%!?4!0%/@!71?D!"D&9%/0%F4/62!&0%7B!71%A#/0%FB!
%"7%F6#"/6%! R1$D ! 1?B"2! 6! 6AC! 9%$J6/4A86! %14?! &0%7D! (/66=! X>4!
7%1HF/4/64! 8#&0! 0%! A#/4! FDI&?4! %"! 0#8 ! 90H1B! ?49G4"4! SA]6/&#D! 
-!_;!#21%!?4!0%/@!"%!:;:;!1%92!6!i;!#21%!?4!0%/@!"%!:;_;!1%92<m=
W#"/%A?#K/6#! 8#&0! 0%! F410%KT! /6I&?4! /6I! %&?4A%F4/4! 71?#?!
S6@"?D/41%"%FB! ,5#/A8@! '/#1566! A#/4! <<;! "%>41HF! ?4! 0%/@! 
L%9=! Z;! #21%O ! 90H14! JDG4JD! FD&041A?48BA4 ! 4JD! 2&04J6>6?%F4T!
9%/A#/014A8@! 54?HF! A6#7>41/64/DAC! F! 40$%&U#1?#! /4! 7%?6%$6#!
ij;77$<\=!P!%9%>6A4AC!0#8!%&040/6#8!F410%KA6 !%7G4A4>/%KT!F4164/02!
490DF/#5%!?J>6I4!&6@!"%!F4164/02!2$6419%F4/#5% !4!71?D!&0%76#!"D&E
9%/0%F#8!R1$D!/4F#0!5%!71?#FDI&?4=!P6BI#!&6@!0%!?!J41"?%!FD&%E 
96$6! 71?DAC%"4$6! ?#! &71?#"4ID! 2714F/6#Q! "%! #$6&86! .*:

 ! 90H1#!
F! 71?D74"92! F4164/02! 490DF/#5%! JDGDJD! %&6B54/#! FA?#K/6#8 !
F6@A! 6AC!F410%KT!J6#IBA4!JDG4JD!?/4A?/6#!FDI&?4=!M4>#ID! 8#"/49!
?4?/4A?DT !I#!AC%T!7%?6%$!Z;!#21%!?4!0%/@!8#&0!71#U#1%F4/D$!?#!
F?5>@"2!/4!%&6B5/6@A6#!A#>HF!#$6&86 !0%!J6%1BA!7%"!2F45@!&?4A2/96!
71?#"&04F64/#!F!>60#14021?#!71?#"$6%02 !8#&0!8#"/49!$4G%!714F"%E 
7%"%J/D !%!6>#!/6#!/4&0B76!14"D94>/4!?$64/4!F!7%>60DA#!KF640%F#8! 
F!0D$!?491#&6#!L>6$60D!#$6&D8/# !941D!?4!#$6&8#!#0A=O=!

S6$%! 0%!%7G4A4>/%KT! 9%$#1AD8/4!71%8#902!F!F4164/A6#!490DF/D$!
/6#! 8#&0! FD9>2A?%/4 ! 849%! I#! 7%?6%$! A#/D! 2714F/6#Q! "%! #$6&86! 
/4!7%?6%$6#!j;!#21%!?4!0%/@!F!1%92!:;_;!8#&0!$%I>6FD!71?D!%"7%E 
F6#"/6#8!7%>60DA#!1#52>4AD8/#8=!W#K>6!1?B"D!/4!KF6#A6#!2&04>6GDJD!>6$6E 
 
<m! !"#$%&'("#!)$*+%,"-+.!)/F !%7=!A60=!
<\!! How the energy sector can deliver on a climate change agreement in Copenhagen, 

b/0#1/406%/4>!'/#15D!,5#/AD !:;;c=
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0D! #$6&86! /4! /6&96$! 7%?6%$6# ! 4! 8#"/%A?#K/6#! #5?#9F%F4GD! 941D!
?4!6AC!/412&?#/6# !0%!71?DAC%"D!?#!&71?#"4ID!2714F/6#Q!"%!#$6&86!
.*

:
!?!/6/6#8&?#5%!$%"#>2!$%I/4!JD!01490%F4T!849!2/69/6@0#!9%&?E

0D!0DACI#!941 !90H1#!F7GDF4GDJD!/4!%7G4A4>/%KT! 6/&04>4A86!..3!049!
&4$% !849!&71?#"4I!2714F/6#Q!"%!#$6&86!/4!1D/92=!+1%J>#$!k"D>#$4E
02!F6@g/64l !F!90H1D$!F6@9&?%KT!#>#901%F/6!6/F#&028#!F!6/&04>4A8#!
..3!?#!F?5>@"2!/4! 6AC!%7G4A4>/%KT!?F6@9&?48BA!7%"4I!2714F/6#Q!
"%!#$6&86!.*:

!6!F7GDF48BA!/4!%J/6I#/6#!6AC!A#/D !4!F!9%/&#9F#/A86!!
6!%7G4A4>/%KA6!71?#"&6@F?6@A64 !/6#!$64GJD!F6@A!$6#8&A4=

=8^8$ 5*)-,0B%/$#2%":05M$#2.-&:J#$"(*,-526)25M$ 

&*5M)"4";00$>> 

W49! 7%94?28#! "#9%$7%?DA84! ?!T2%B):B$ 7! /48F6@9&?D$! 9%&?0#$!
F! ?"D&9%/0%F4/#8! F410%KA6! J6#IBA#8! /#00%! 71%8#902! #>#901%F/6!
&B! 9%&?0D! %7#14AD8/#=! P! ?F6B?92! ?! 0D$! FD"48#! &6@! 2?4&4"/6%/#!
?J4"4/6#!F14I>6F%KA6!&A#/4162&?4!7%"&04F%F#5%!/4!?$64/@! 0DAC!
9%&?0HF=!P!0D$!A#>2!?%&04G!&9%/&012%F4/D!&A#/4162&?!FD&%96AC!9%E
&?0HF!*+'q !F!90H1D$!71?D8@0% !6I!9%&?0D!0#!F?14&048B!%!<;[!A#0#E
16&!7416J2&!L71?D!7%?%&04GDAC!F412/94AC!/6#?$6#/6%/DACO=!P?1%&0!
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A#&#$ !F!:;:;!1%92!0#AC/%>%564!..3!7%F6//4!JDT!FD&041A?48BA%!
"%81?4G4! "%! 9%$#1AD8/#5%! F"1%I#/64! /4! &94>@! 71?#$D&G%FB=!
W#"/%A?#K/6#!/4>#ID!?47#F/6T!01?D!#>#$#/0D !90H1#!J@"B!$2&64GD!
?46&0/6#T !I#JD!6$7>#$#/04A84!..3!&04G4!&6@!$%I>6F4:<^!

     78!30F%1?#/6#!1D/92!71?#?!%"7%F6#"/6B!7%>60D9@!9>6$40DA?/B

P#"G25! %J#A/DAC! &?4A2/9HF! %! 9%$#1AD8/#8! %7G4A4>/%KA6! 0#ACE
/%>%566! ..3! $%I/4! $HF6T! 71?D! A#/6#! 2714F/6#Q! "%! #$6&86! .*:

F!FD&%9%KA6!j;!#21%!?4!0%/@!.*
:
::=!*!6>#!0494!A#/4!#$6&86!$%I#!?%&04T!

?47#F/6%/4! 71?#?! &D&0#$! cap-and-trade! >2J! 7%"40#9! F@5>%FD!
Lcarbon taxO !%!0D>#!I4"#/!&A#/4162&?!1D/9%FD!/6#!71?#F6"28# !I#JD!

:;!!3?#1?#8!7401?^!X=!a#>$ !.=a#7J21/ !The economics and politics of climate change... !
%7=!A60=!!

:<!!!p%J4A?!1HF/6#I^!X=!a#>$ !.=a#7J21/ !The economics and politics of climate change !
%7=A60=!

::!!3?#1?#8!7401?^!1%?"?64G!"1256!/6/6#8&?#5%!147%102!-!4/4>6?4!b/&0D0202!o4"4Q!301290214>/DAC=

*"-,-.+!$...
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F!:;:;!1%92!A#/4!04!27>4&%F4G4!&6@!&4$%6&0/6#!/4!7%?6%$6#!j;!#21%!
?4!0%/@!.*

:
=!X>40#5%!FG4K/6#!A?D&0D!FD/69!14AC2/92!%7G4A4>/%KA6!

J6?/#&%F#8!0#AC/%>%566!..3!8#&0!?"#0#1$6/%F4/D!-!/4>#ID!A?#94T!"%!
A?4&2 !5"D!F"1%I#/6#!J@"?6#!J6?/#&%F%!%7G4A4>/#!L5"D!M+N!J@"?6#!
"%"40/6#O=!p!A?4&#$!7%&0@7! 0#AC/%>%56A?/D! 6! ?4%&01?#/6#!7%>60D96!
9>6$40DA?/#8! "%71%F4"?B! "%! %J/6I#/64! F?5>@"/DAC! 9%&?0HF! ..3! 
6!?F6@9&?#/64!A#/D!#$6&86=!P!$6@"?DA?4&6#!8#"/49!7%01?#J/#!J@"?6#!
FD7#G/6#/6#!1HI/6AD!L>296!#9%/%$6A?/#8O!$6@"?D!A#/B!#$6&86!4!9%&?E
0#$!..3=!o@"?6#!0%!FD$454G%!2IDA64!"%"409%FDAC!K1%"9HF!7%>60DE
A?/DAC !$=6/=!J#?7%K1#"/6AC!&2J&D"6HF !91#"D0HF!71%"29AD8/DAC !
"%"409%FDAC!2714F/6#Q!"%!#$6&86 !/%FDAC!&04/"41"HF!7%?6%$HF!
#$6&86!LEmission Performance Standards – EPSO=!

     =8!p47#F/6#/6#!K1%"%F6&94!1#52>4AD8/#5%

+4Q&0F4!J@"B!$2&64GD! ?4"J4T!%! 0% ! 4JD!71?D5%0%F4/#!71?#?!/6#!
490D! %J#8$%F4GD! &FD$! ?491#&#$! F&?D&096#! 4&7#90D! ?F6B?4/#!
?#! &714F/B! 6! J#?76#A?/B! 6$7>#$#/04A8B! 0#AC/%>%566! ..3! /4! 6AC!
0#1D0%162$=! P! 0D$! A#>2! /6#?J@"/#! J@"?6#! 21#52>%F4/6#! 9F#&066!
?F6B?4/DAC! ?! %"7%F6#"?64>/%KA6B! ?4! FDACFD0DF4/6# ! 014/&7%10!
%14?!&9G4"%F4/6#!.*:

 !1%?FH8!J4"4Q!A?D!7%"/%&?#/6#!KF64"%$%KA6!
&7%G#A?/#8=!p#&04F!1#9%$#/"4A86!%"/%K/6#!14$!1#52>4AD8/DAC!">4!
..3!F!+%>&A#!?%&04G!&?A?#5HG%F%!?471#?#/0%F4/D!F!147%1A6#! Jak 

1.+("!3#/"%5-,'G7H%BBC%5%9'61!"D%I$07%&'6/(7!3#"%/%&,$5#":_=

     ?8!)%?FH8!&0129021D!J6?/#&%F#8

W#&0! $4G%! 714F"%7%"%J/# ! I#JD! 8#"/%! 71?#"&6@J6%1&0F%! JDG%! 
F!&04/6#!?47#F/6T!2&G256!">4!A4G#5%!G4QA2AC4!A?D//%KA6!?F6B?4/DAC!
?! ?46/&04>%F4/6#$! ..3! %14?! 2ID09%F4/6#$! 6/&04>4A86=! PD"48#! 
&6@ !I#!90%!6//D!J@"?6#!"%&041A?4G!0#AC/%>%56@!FDACFD02 !90%!6//D!
?48$6#! &6@! 014/&7%10#$ ! 90%! 6//D! &9G4"%F4/6#$ ! 4! 8#&?A?#! 90%K!
6//D! $%/60%16/56#$! 7%&?A?#5H>/DAC! A?@KA6! 71%A#&2=! M6#?J@"/#!
J@"?6#! ?40#$! 29&?04G0%F4/6#! %"7%F6#"/6AC! ?4&4"! F&7HG714AD!
7%$6@"?D!?44/54I%F4/D$6!R1$4$6=!+%"&04FD!0DAC!?4&4" !?!2F456!
/4!9%/6#A?/%KT!?47#F/6#/64!J#?76#A?#Q&0F4!?41HF/%!K1%"%F6&94  
849!6!&7%G#A?/%KA6!>%94>/#8 !7%F6/6#/!FD?/4A?DT!%"7%F6#"/6!%154/ 

74Q&0F%FD=! +1?#"&6@J6%1AD! 7%F6//6! /40%$64&0! /4! 0#8! 7%"&04F6#!
FD714A%F4T!71490DA?/#!$%"#>#!F&7HG714AD=!!

:_!!,=!a6/A %J$.%1.+("!3#/"%5-,'G7H%BBC%5%9'61!"D%I$07%&'6/(7!3#"%/%&,$5#"s !%7=!A60=!!

*"-,-.+!$...
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?8=8$\(&23-4)2$%5*)-,0B%/$#.,"C*)0-$>> $#$<"4%5*

P!7#1&7#90DF6#!/48J>6I&?DAC!:;-_;! >40!+%>&94!J@"?6#!F!?/4A?/#8!
$6#1?#!?4>#I/4!%"!F@5>4!849%!8#"/#5%!?!7%"&04F%FDAC!&21%FAHF!
#/#15#0DA?/DAC=! ]%&?0D! 0#5%! &04/2! 1?#A?D! J@"B! 0D$! FDI&?# ! 6$!
$/6#8!490DF/D!J@"?6#!/4&?!9148!F!9&?04G0%F4/62!#21%7#8&96#8!7%>6E
0D96! #/#15#0DA?/%E9>6$40DA?/#8! &G2IBAD$! FG4KA6F#$2! %"?F6#1E 
A6#">/62! 7%>&96AC! 2F412/9%F4Q=! p! 7%FDI&?D$6! 9%&?04$6! F6BI#!
&6@! 1HF/6#I! FDJH1! 9148%FDAC! &A#/4162&?D! F"14I4/64! 0#AC/%>%566!
$48BADAC!/4!A#>2!%514/6A?#/6#!#$6&86!.*:

=!P!71?D74"92!..3!"#E
AD?84! %! FDJ%1?#! &A#/4162&?4! 490DF/#5%! #F6"#/0/6#! /6#! J@"?6#!
$64G4!AC41490#12!KA6K>#!#9%/%$6A?/#5%=!!

PD/69! 14AC2/92! J6?/#&%F#5%! %7G4A4>/%KA6! 7%8#"D/A?#8! #>#E
901%F/6! ?! ..3! F! 7%1HF/4/62! ?! #>#901%F/6B! J#?! ..3! F! F4164/E
A6#! 490DF/D$! 8#&0! /6#9%1?D&0/D! -! F410%KT! J6#IBA4! /#00%! 8#&0!
28#$/4=! ]%&?0D! 0#5%! 2?4>#I/6#/64! J@"B! 0D$! FDI&?# ! 6$! $/6#8!
490DF/D! J@"?6#! 2"?64G! +%>&96! F! 9&?04G0%F4/62! #21%7#8&96#8! 7%>6E
0D96! #/#15#0DA?/%E9>6$40DA?/#8=! +%84F6#/6#! &6@! 0DAC! 9%1?DKA6!
?4>#ID! F! "2I#8! $6#1?#! %"! 7%&04FD! +%>&96 ! 90H14! 7%&64"4! 1#>40DE
F/6#! /48F6@9&?D! 2"?64G! F@5>4! F! 71%"29A86! #/#1566! #>#901DE 
A?/#8! &7%K1H"! F&?D&096AC! 74Q&0F! (/66! '21%7#8&96#8=! +%?DA84! +%>E
&96!F!"#J4A6#!J@"?6#!F!"2ID$!&0%7/62!?4>#I/4!%"!7%?6%$2!&7#E 
A84>6?4A86!F!0#AC/%>%566!..3=!

PDJH1! &A#/4162&?4! 490DF/#5%! $%I#! 71?D/6#KT! FD$6#1/#!
"G25%%91#&%F#! 9%1?DKA6! #9%/%$6A?/#=! S%I#! 0%! JDT! 1#/04! #9%E
/%$6A?/4! ?! J2"%F4/64! FG4&/#5% ! 76%/6#1&96#5%! know-how=! V2!
7%0#/A84G!8#&0!"F%8496=!p!8#"/#8!&01%/D!6&0/6#8#!"2ID!7%0#/A84G!F!?4E
91#&6#!"%&9%/4>#/64!0#AC/%>%566!FDACFD02!-!2A?D/6#/6#!8#8!J41"?6#8!
#U#90DF/B=!p!"1256#8 !"%&9%/4>#/6#!%14?!?F6@9&?4/6#!J#?76#A?#Q&0F4!
&9G4"%F4/64!.*:

 on shore!F!7%9G4"4AC!F%"%/%K/DAC!&%>4/9%FDAC=!
*JD"F6#!KA6#I96!FD$454GD!J@"B!1%?F%82!/%FDAC!&#90%1HF!5%&7%E
"4196 !&0F%1?#/64!/%FDAC!$6#8&A!714AD !FD9&?04GA#/64!94"1!LF?1%&0!
947604G2! >2"?96#5%O ! 1%?F%82! ?47>#A?4! 0#AC/%>%56A?/#5%! 6! %154/E
6?4AD8/#5%=!+%84F6#/6#!&6@!0DAC!9%1?DKA6!?4>#ID!F!"2I#8!$6#1?#!%"!
7%&04FD!+%>&96 !90H1#8!7%?DA84!F!"#J4A6#!J@"?6#!F!"2ID$!&0%7/62!
2?4>#I/6%/4!%"!7%?6%$2!&7#A84>6?4A86!F!0#AC/%>%566!..3
  

+1?D! ?4G%I#/62! 01F4G%KA6! 7%>60D96! #/#15#0DA?/%E9>6$40DA?/#8! (/66!
'21%7#8&96#8!%14?!FD7#G/6#/64!?%J%F6B?4Q!?F6B?4/DAC!?! 1#"29A8B!
#$6&86!54?HF!A6#7>41/64/DAC !90H14!$4!"%71%F4"?6T!"%!%514/6A?#E 

*"-,-.+!$...
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/64!/#540DF/DAC!&9209HF!?$64/!9>6$402 !/4>#ID!F&94?4T!/4!?4&4E 
"/%KT!FA?#&/#5%!6!490DF/#5%!F"1%I#/64!0#AC/%>%566!..3=!

3A#/4162&?! %70D$4>/D! 7%F6/6#/! ?49G4"4T! F"1%I#/6#! k+%>&96#8!
30140#566!..3l:i!%7410#8!%!/4&0@728BAD!C41$%/%514$^

T-32$5/-%"#* V/0-!-)0-

X%!:;<j!1%92 7%0F6#1"?#/6#!0#&04$6!j;[!?6"#/0DR9%F4/DAC!$6#8&A! 
"%!&9G4"%F4/64!.*

:

A%!/48$/6#8!"F4!71%8#90D!"#$%/&014AD8/#

94$74/64!&7%G#A?/4d#"294AD8/4!/0=!..3

/%F4!#>#901%F/64!capture ready

+%!:;<j!1%92 94I"4!/%F4!#>#901%F/64!?!..3

X%!:;:;!1%92 7%0F6#1"?#/6#!0#&04$6!<;;[!?6"#/0DR9%F4/DAC!$6#8&A! 
"%!&9G4"%F4/64!.*:

J2"%F4!6/U14&0129021D!"%!71?#&DG2!.*
:
!?!94I"#8!

#>#901%F/6!capture ready!"%!&9G4"%F6&9!.*
:

94I"4!6&0/6#8BA4!#>#901%F/64!CCS ready

X%!:;_;!1%92 J2"%F4!6/U14&0129021D!"%!71?#&DG2!.*
:
!?!94I"#8!

#>#901%F/6!..3!1#4"D!"%!&9G4"%F6&9!.*
:

94I"4!#>#901%F/64!?!..3

:i!!!C3",3")%&$(,3K%LMN/#!E%J$.%1.+("!3#/"%5-,'G7H%BBC%5%9'61!"D%I$07%&'6/(7!3#"%
i prawne… !%7=!A60=

*"-,-.+!$...
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?8?8$d".*4$W)-)%"#-)0-

*70D$4>/D! $%"#>! R/4/&%F4/64! ..3! 7%F6/6#/! JDT! %7410D! /4!
?4G%I#/62 !I#!F!A#>2!%&6B5/6@A64!"%81?4G%KA6!0#AC/%>%56A?/#8!6!%7G4E 
A4>/%KA6! #9%/%$6A?/#8! 71%8#90D! ..3! 7%F&048B! /4! J4?6#! 947604G2!
7GD/BA#5%!?!01?#AC!g1H"#G^!&#90%1!71DF40/D !74Q&0F% !(/64!'21%7#8E 
&94! L6! 6//#! %154/6?4A8#! $6@"?D/41%"%F#O=! PD&%9%KT! /49G4"HF!
7%F6//4!JDT!2?4>#I/6%/4!%"!0#5% !90H1D!?!7%FDI&?D!7%"$6%0HF!/48E 
>#76#8!FD9%/4!"4/B!A?@KT!6/F#&0DA86=!

P!71?D74"92!..3!&04GD$6!9%&?04$6 !90H1DAC!1D?D9%!7%F6//%!F!6&0%E 
0/#8! A?@KA6! F?6BT! /4! &6#J6#! 74Q&0F% ! &B! 9%&?0D! &9G4"%F4/64! .*:

 

6! $%/60%1%F4/64! &9G4"%F6&9=! P! 71?D74"92! 9%&?0HF! %7#14AD8/DAC!
74Q&0F%!7%F6//%!F?6BT!/4!&6#J6#!1D?D9%!$6/6$4>/#8!A#/D!#$6&86!.*

:
 

F!"G256#8!7#1&7#90DF6#=!PD"4096!/4!)nX!7%F6//D!JDT!&R/4/&%F4E 
/#!F!?/4A?/#8!$6#1?#!?!U2/"2&?D!2/68/DAC !7%"%J/6#!849!j;[!1HI/6E 
AD!F!/49G4"4AC!947604G%FDAC!$6@"?D!71%8#90#$!?!6!J#?!..3=!P6BI#!
&6@!0%!?!F6@9&?B!#U#90DF/%KA6B!51%$4"?#/64!F6#"?D! 6!"%KF64"A?#Q!
F!14$4AC!A4G#8!P&7H>/%0D!F!7%1HF/4/62!"%!&A#/4162&?4 !F!90H1D$!
94I"#!74Q&0F%!A?G%/9%F&96#!714A28#!/4"!0#AC/%>%56B!%""?6#>/6#=!)?B"!
+%>&96!7%F6/6#/!"%0%F4T!7%G%F@!1HI/6AD!F!FD"4094AC!%7#14AD8/DAC=!
+%?%&04G#!9%&?0D!&7%A?DF4T!7%F6//D!/4!&#90%1?#!71DF40/D$=!

o2"I#0! 2/68/D! 7%F6/6#/! F&7HG2A?#&0/6A?DT! F! 7%/%&?#/62! 9%E
&?0HF! ?F6B?4/DAC! ?! ?4%&01?#/6#$! 71?#76&HF! %! &04/"41"4AC!
7%?6%$HF! #$6&86=! P&94?4/#! JDG%JD! F&7HG2A?#&0/6A0F%! F! 9%E
&?04AC! "%&0%&%EF4/64! 0#AC/%>%56A?/#5%! 049 ! 4JD! #>#901%F/6#!
$%5GD! ?4AC%F4T! 7GD//%KT ! FD7G4A4>/%KT! 6! 1#/0%F/%KT=! +%/E
4"0% ! F! 71?D74"92! ACF6>%F#5%! 2014A#/64! 7GD//%KA6! R/4/&%F#8!
71?#?! R1$D! 1?B"! 7%F6E/6#/! &2J&D"6%F4T! A?@KT! J6#IBADAC! 9%E
&?0HF! %7#14AD8/DAC! L/7=! F! 7%E&04A6! 2>5! 7%"409%FDACO! F! A#>2!
?$6/6$4>6?%F4/64! 1D?D94! J4/912A0F4! R1$D=! P! A#>2! %70D$4>6?4A86! 
6!14A8%/4>6?4A86!FD"409HF!1?B"D!7%F6//D!2"?6#>4T!7%$%AD!0D>9%!0D$!
/%F%J2"%F4/D$!#>#901%F/6%$ !90H1#!J@"B!$64GD!6/&04>4A8@!..3=!

*"-,-.+!$...
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P!U4?6#!J2"%FD!?49G4"HF!"#$%/&014AD8/DAC!..3!K1%"96!/4!/4&0@E 
728BA#! A?D//%KA6! 7%F6//D! JDT! F! ?/4A?BA#8! A?@KA6! ?47#F/6%E 
/#!?!J2"I#02!74Q&0F4 !(/66!'21%7#8&96#8!6!6//DAC!%154/6?4A86!$6@"?DE 
/41%"%FDAC^!
     !%A#/4!7%0#/A84G2!&9G4"%F4/64!.*

:
v

     !J2"%F4!F6#>9%&94>%FDAC!71%8#90HF!"#$%/&014AD8/DACv!
     !J2"%F4!6/U14&0129021D!"%!014/&7%102!.*

:
v

     !J4"4/64!6!1%?FH8=!

*J#A/6#! 71?#"&6@J6%1&0F4! ?46/0#1#&%F4/#! J2"%FB! "#$%/&014E
AD8/DAC!71%8#90HF!..3!$48B!$%I>6F%KT!2J6#54/64!&6@!%! U2/"2&?#!
$=6/=!?^

     !!1#?#1FD! ">4! /%FDAC! 7%"$6%0HF! LM')! _;;O ! F! 90H1#8! _;;!
$6>6%/HF! "41$%FDAC! 2714F/6#Q! "%! #$6&86! J@"?6#! 71?#?/4E 
A?%/DAC! /4! )'3! 6! ..3=! .%! F4I/# ! I4"#/! 71%8#90! /6#! $%I#!
2?D&94T!F6@A#8!"%R/4/&%F4/64!/6I!ij!$>/!2714F/6#Qv

     !!'21%7#8&96#5%! '/#15#0DA?/#5%! +1%514$2! *"J2"%FD! L'21%E
7#4/!'/#15D!+1%514$$#!U%1!)#A%e#1D!E!''+)O !5"?6#!/4!..3!
71?#F6"?64/%!< ;j!$>"!#21%=!.%!F4I/#!GBA?/4!F410%KT!R/4/E
&%F4/64!?!''+)!%14?!?!M')!_;;!/6#!$%I#!71?#91%A?DT!j;!71%A=!
9%&?0HF!6/F#&0DA86=!X%&0@7/%KT!F&741A64!71?#F6"?64/%!0D>9%!
"%!_<!512"/64!:;<j!1%92v

     !!'21%7#8&96#5%! 3D0#$2! a4/">2! '$6&84$6 ! 5"?6#! A?@KT! 71?DE
AC%"HF! ?#! &71?#"4ID! 7%?F%>#Q! J@"?6#! 71?#?/4A?%/4! /4!
kA?D&0#!0#AC/%>%56#lv

     !!\!+1%514$2!)4$%F#5%!%J#8$28BA#5%!>404!:;;\-:;<_!-!37#E
ADRA?/D!+1%514$!kP&7HG714A4l!L37#A6RA!+1%514$$#!.%%7#E 
1406%/O ! 90H1D! ?4F6#14! <;! 0#$40DA?/DAC! %J&?41HF ! F! 0D$! 
%J&?41!k#/#1564l!%!F410%KA6!: _j!$>"!#21%v

     !!F&7H>/%0%F#5%!71%514$2!]%/921#/AD8/%KT!6!b//%F4A84!LCom-

petitiveness and Innovation – CIPO ! ?4F6#148BA! 9%$7%/#/0!
#/#1564!%!F410%KA6!\:\!$>/!#21%=!P!14$4AC!0#5%!71%514$2!
$%5B! JDT! "%R/4/&%F4/#! 71?#"#! F&?D&096$! 0?F=! 71%8#90D!
7%F6#>4/64!1D/9%F#5%!F!?491#&6#!#9%6//%F4A86 !#U#90DF/%KA6!
#/#15#0DA?/#8!6!%"/4F64>/DAC!g1H"#G!#/#1566!L*p'Ov

     !!U2/"2&?D! &01290214>/DAC! 6! U2/"2&?2! &7H8/%KA6! /4! "%R/4/E
&%F4/6#!71%8#90HF!#/#15#0DA?/DAC!F!14$4AC!+1%514$2!*7#E 
14AD8/#5%!b/U14&01290214!6!Y1%"%F6&9%!%14?!+1%514$2!*7#14E
AD8/#5%!b//%F4AD8/4!`%&7%"4194!/4!>404!:;;\-:;<_v

     !!'21%7#8&96#5%! o4/92! b/F#&0DAD8/#5% ! 90H1#5%! 716%1D0#0#$!
8#&0!R/4/&%F4/6#!0DAC!71%8#90HF !90H1#!&B!?J6#I/#!?!7%>60D9B!

*"-,-.+!$...



50

]%$6&86!'21%7#8&96#8=!S%I>6F#!8#&0!R/4/&%F4/6#!"%!j;[!9%&?E
0HF!71%8#902!4!71?D!?49F4>6R9%F4/62!71%8#902!71?#?!]%$6&8@!
'21%7#8&9B!849%!71%8#902!"#$%/&014AD8/#5% !"%R/4/&%F4/6#!
$%I/4!?F6@9&?DT!"%!\j[!9%&?0HF!71%8#902v

     !!̀ >%J4>/#5%!b/&0D0202!..3!LGlobal CCS Institute – GCCSIO!-!U2/E
"2&?2!%7#128BA#5%!%9=!j;!$>/!"%>41HF!42&014>68&96AC!1%A?/6#v

     !!M41%"%F#5%!6!P%8#FH"?96#5%!w2/"2&?2!*AC1%/D!Y1%"%F6&94!
6!`%&7%"4196!P%"/#8=

X%"409%FD$!g1H"G#$!?#F/@01?/DAC!U2/"2&?D!">4!71?#"&6@J6%1&0F!
$%5B! &04T! &6@! J4/96! 9%$#1AD8/#! %14?! U2/"2&?#! 6/F#&0DAD8/#=! 
*J#A/6#!6&0/6#8B!"F4!F412/96!&04F64/#!71?#?!J4/96^!
     !!%01?D$4/6#!F&741A64!]%$6&86!'21%7#8&96#8!F!14$4AC!71%514$2!

M')!_;;v
     !!7%?D0DF/#!F/6%&96!?!FD9%/4/64!feasibility study=

*"-,-.+!$...



51

*"-,-.+!$...

TA1\dARVG>eA

P! U4?6#! 7%"#$%/&014AD8/#8! 1?B"! >2J! (/64! '21%7#8&94! 7%F6//D!
9%1?D&04T!?!7%/6I&?DAC!6/&012$#/0HF!F!A#>2!?4AC%F4/64!&714F/%KA6!
71%A#&2!F"14I4/64!0#AC/%>%566!..3^

78$$H*/("K,*.)0*$ ."&-56*$ ."$ (,"6*:&B! -! &#90%1! 72J>6A?/D!
J#?7%K1#"/6%! R/4/&28#! %91#K>%/B! A?@KT! >2J! F410%KT! 71%8#902!
6/F#&0DAD8/#5%=! P! 71?D74"92! 71%8#90HF! 2/68/DAC! 0496! &D&0#$!
?4>#0!$4!82I!1#>40DF/6#!"G25B!014"DA8@ !049I#!F!+%>&A# !F6@A!8#5%!
FD9%1?D&04/6#! 7%F6//%! JDT! G40F#! "%! F"1%I#/64=! p4>#0B! 0#5%!
1%?F6B?4/64!$H5GJD!JDT!049I#!J149!/6#7#F/%KA6!A%!"%!FD&%9%KA6 ! 
F! 8496#8! &#90%1! 72J>6A?/D! J@"?6#! 7410DAD7%F4G! F! 6/F#&0DA86=! 
P! 71490DA#! "%04A8#! 0#! $%5B! 71?D8$%F4T! F6#>#! 7%&04A6=! M4!
71?D9G4"! F! 304/4AC! p8#"/%A?%/DAC! &0F%1?%/%! &7#A84>/D! U2/E
"2&? !/4!90H1D!?J6#14/#!&B!K1%"96!?!7%"FDI&?%/DAC!7%"409HF!?4!
71B"!#>#901DA?/D=!Y1%"96!0#!&B!/4&0@7/6#!71?#?/4A?4/#!/4!R/4/E
&%F4/6#!71%8#90HF!..3:j=!M6#?4>#I/6#!8#"/49!%"!&7%&%J2!R/4/E
&%F4/64!"%04A86 !71?D!6AC!&0%&%F4/62!7%F6/6#/!JDT!71%F4"?%/D!
"%9G4"/D! $%/60%16/5! 71%8#90HF ! /6#! 0D>9%! F! 9%/0#9KA6#! 1#"29E
A86! #$6&86!.*:

 ! 4>#! 049I#!F7GDF2!/%F#8! 6/F#&0DA86!/4!7GD//%KT!
6! FD7G4A4>/%KT! R1$D! %14?! 7%0#/A84>/#! $%I>6F%KA6! ?F6@9&?#/64!
#U#90DF/%KA6!#>#901%F/6!J#?!?#F/@01?/#5%!F&7%$454/64=!+%"E
&04F%FD$!A#>#$!"%04A86!8#&0!7%$%A!F!"%&0%&%F4/62!"%!/%FDAC!
F412/9HF! #9%/%$6A?/DAC ! 90H1#! $%5GDJD! $6#T! /6#9%1?D&0/D!
F7GDF! /4! "?64G4>/%KT! 71?#"&6@J6%1&0F ! 4! FD/6948B! ?! F71%F4E 
"?%/#8!>#56&>4A86=!

=8$$P4;0$ (".-&:"#*! -! &#90%1! 72J>6A?/D! 7%?F4>4! %">6A?DT! %"! 7%E
"4092! A?@KT! FD"409HF! 7%/6#&6%/DAC! 71?#?! R1$@=! X?64G4/6#!
0#5%!1%?F6B?4/64! 8#&0!7%"%J/#!"%!"%04A86 ! 8#"/49!?! 0B!1HI/6AB !
I#!4JD!0496#!%">6A?#/6#!$64G%!84969%>F6#9!F7GDF!/4!%7G4A4>/%KT!
71?#"&6@F?6@A64 !R1$D!$2&?B!%&6B54T!"%"40/6!FD/69!R/4/&%FD=!
+%/4"0%!F4"B!0#5%!1%?F6B?4/64!8#&0!?F6@9&?#/6#!&0%7/64!&9%$7E
>69%F4/64! &D&0#$2!7%"409%F#5%! 6! ?F6B?4/#!?! 0D$!?F6@9&?%/#!
1D?D9%!#U#902!7%&?296F4/64!1#/0D!08=!7%"#8$%F4/64!71%8#90HF ! 
?!90H1D$6!F6BIB!&6@!2>56 !4!?4/6#AC4/64!0DAC!L7%0#/A84>/6#!J41"?6#8!
#U#90DF/DACO !90H1#!&B!6AC!7%?J4F6%/#=!

?8$$f#-,-)56*$ :,*.2&"#*$ 0$ :,*.2&2$ )-$ (,*9*,*)526)25M$

#-,B):-5M$-!&#90%1!72J>6A?/D!?47#F/64!>#7&?#!F412/96!R/4/&%

:j!!!S=)=!a4$6>0%/ !a=W=!a#1?%5 !W='=!+41&%/& !Cost and U.S. public policy for new coal power 

plant with carbon capture and sequestration !:;;Z



52

F4/64! 71%8#902! ">4! #>#901%F/6! L/6I&?D! 9%&?0! R/4/&%F4/64!
?#F/@01?/#5%O=! )?B"%F#! 5F414/A8#! 91#"D0%F#! F7GDF48B! /4!
?$/6#8&?#/6#! 1D?D94! 91#"D0%F#5% ! A%! 71?#9G4"4! &6@! /4! /6I&?B!
&0%7@! %71%A#/0%F4/64! 91#"D02=! ]1#"D0D! /4! 71#U#1#/AD8/DAC!
F412/94AC! $%5B! JDT! 71?D?/4F4/#! 71?#?! J4/96 ! 90H1DAC! 1?B"!
8#&0!F6@9&?%KA6%FD$!2"?64G%FA#$!LF!+%>&A#!0496$!J4/96#$!8#&0!
o4/9!`%&7%"41&0F4!]148%F#5%O=!)%?F6B?4/6#!0496# !AC%T!7%?%1E 
/6#! F6BI#! &6@! ?! G40F6#8&?D$! R/4/&%F4/6#$! 71%8#902! 6! 8#5%! 
F6@9&?B!%7G4A4>/%KA6B!L?!72/902!F6"?#/64!R1$DO !F!1?#A?DF6&0%KA6!
%?/4A?4! 49A#704A8@! %A?#96F4/#8! 28#$/#8! F410%KA6! 71?D&?GDAC! 
FD"409HF! 6! "%AC%"HF! 72J>6A?/DAC! ?! "4/#5%! 71%8#902 ! 5"DI!
%J/6I%/4! 71#$64! ?4! 1D?D9%! 91#"D0%F#! 8#&0! /6#FD&041A?48BA4!
"%! 7%91DA64! %A?#96F4/DAC! &0140=! P! 0D$! &#/&6#! F6@A! ?41HF/%!
5F414/A8#!91#"D0%F# ! 849!6!91#"D0D!/4!71#U#1#/AD8/DAC!F412/E 
94AC !&B!U%1$B!"%04A86!?!&#90%14!72J>6A?/#5%=!+1?D9G4"#$!0496#E 
5%!1%?F6B?4/64!8#&0!F71%F4"?%/#!F!(3,!,"e4/A#"!.%4>!+1%8#A0!
b/e#&0$#/0! .1#"60! 6! .%4>! `4&6RA406%/! b/e#&0$#/0! .1#"60 ! 90H1#!
&B!71?D?/4F4/#!71%8#90%$!?$6#1?48BAD$!"%!&9G4"%F4/64!71?DE
/48$/6#8!mj[!#$6&86!.*:

=! b//D$!71?D9G4"%FD$!1%?F6B?4/6#$ !
90H1#5%!?4&0%&%F4/6#!8#&0!"D&920%F4/#!F!(3, !8#&0!Clean Energy

Investment Bank=!S64GJD!%/!?%&04T!?4G%I%/D!?!U2/"2&?D!72J>6AE
?/DAC!6!&7#G/64T!&04/"41"%F#!1%>#!J4/92!6/F#&0DAD8/#5%:m=!!

P!"G2I&?#8!7#1&7#90DF6#!71?#"&6@J6%1&0F4!J@"B!$64GD!$%I>6F%KT!
FD9%1?D&04/64! K1%"9HF! ?! U2/"2&?D! &01290214>/DAC! 6! w2/"2&?2!
37H8/%KA6=! .%! F4I/# ! "2ID! 7%0#/A84G! ">4! "%"409%F#5%! F&741A64!
71%8#90HF! ..3! /6#&6#! ?4! &%JB! 1#U%1$4! J2"I#02! (/66! '21%7#8&96#8 
L"D&92&84! 90H14! 1%?7%A?/6#! &6@! F! :;<<! 1%92! -! F! A?4&6#! +%>&96#8!
+1#?D"#/A86! F! )4"?6#! (/66! '21%7#8&96#8O=! +%>&94! $%5G4JD! F! 0D$!
A?4&6#! 7%&02>%F4T! F! 76#1F&?#8! 9%>#8/%KA6! 71?#9&?04GA#/6#! +%>60D96!
37H8/%KA6! F! 0496! &7%&HJ ! 4JD! 7%$454G4! %/4! $/6#8! 1%?F6/6@0D$!
74Q&0F%$! A?G%/9%F&96$! &71%&04T! FD?F4/6%$! ?F6B?4/D$! 
?! 014/&U%1$4A8B! 5%&7%"4196! F! 96#12/92! /6&9%#$6&D8/D$=! +%>&94!
$%5G4JD!1HF/6#I!7%&02>%F4T!20F%1?#/6#!?27#G/6#!/%F#5%!U2/"2&E
?2!F!2/68/D$!J2"I#A6#!-!6/&012$#/02 !90H1D!$64GJD!/4!A#>2!F&76E
#14/6#! 6//%F4AD8/DAC! /6&9%#$6&D8/DAC! 0#AC/%>%566 ! ?#! &?A?#5H>E
/D$!2F?5>@"/6#/6#$!0#AC/%>%566!..3=!!

:m!!S=)=!a4$6>0%/ !a=W=!a#1?%5 !W='=!+41&%/& !Cost and U.S. public policy…,!%7=!A60=!

*"-,-.+!$...



53

*J#A/6#!/690!/6#! 8#&0!F!&04/6#!71#AD?D8/6#!%91#K>6T!F! 8496! &7%&HJ!
F! /48J>6I&?DAC! "?6#&6@A6%>#A64AC! 7%0%A?D! &6@! 014/&U%1$4A84! 5>%E
J4>/#8!5%&7%"4196=! W#"/49!$%I#$D!?4%J&#1F%F4T!7#F/#!01#/"D !
90H1#! F&94?28B! /4! 96#12/96! 1%?F%82! &D024A86=! P&94?28B! %/#! /4!
F6#>%F#90%1%FD!AC41490#1!/6#?J@"/DAC!"#AD?86!F!%J&?41?#!7%>60D96 
!#/#15#0DA?/#8!6!9>6$40DA?/#8=!X%!0496AC!?4>6A?DT!01?#J4!049I#!"#AD?8@!
%! 27%F&?#AC/6#/62! 0#AC/%>%566! FDACFD0DF4/64! 6! &9G4"%F4/64!
"F20>#/92!F@5>4!849%!0#AC/%>%566!71?#8KA6%F#8!F!F4>A#!?#!?$64/E 
4$6! 9>6$402=! p! 2F456! /4! /6#J4540#>/D! 2"?64G! F@5>4! F! 71%"29E
A86! #/#1566! #>#901DA?/#8! F! $%I>6F#8! "%! 71?#F6"?#/64! 71?D&?G%KA6 !
8#&0! %/4! 1HF/6#I! 6&0%0/B! A?@KA6B! &9G4"%FB! 71%A#&2! ?F6B?4/#5%! 
?!9&?04G0%F4/6#$!5>%J4>/#8!7%>60D96!#/#15#0DA?/%E9>6$40DA?/#8=!W#8!
9%&?0D!&B!#>#$#/0#$ !90H1#5%!/6#!F%>/%!>#9A#F4IDT=!M6#!7%F6//D!
%/#!JDT!8#"/49!8#"D/D$!"#0#1$6/4/0#$!7%"#8$%F4/DAC!"?64G4Q!

P&94?4/6#! 0%! $4! ?4&0%&%F4/6#! ?41HF/%! "%! 7%>60D96! 5>%J4>/#8 ! 
#21%7#8&96#8 ! 8496! 6!7%>&96#8=!]6#128B!&6@!/6$!?41HF/%!$6@"?D/41%E 
"%F#! %154/6?4A8#! -! $=6/=! (/64! '21%7#8&94 ! *154/6?4A84! M41%"HF!
p8#"/%A?%/DAC !S6@"?D/41%"%F4!,5#/A84!'/#1566 !+>40U%1$4!p#1%E 
#$6&D8/DAC! V#AC/%>%566! ">4! '>#901%F/6! +4>6F! ]%74>/DAC ! w%12$!
3#9F#&014A86!P@5>4!A?D!`>%J4>/D! b/&0D020!..3 ! 849! 1HF/6#I! 1?B"D!
FDJ14/DAC! 74Q&0F! /4! KF6#A6# ! 90H1DAC! &#90%1! #/#15#0DA?/D! 8#&0! 
F!"2ID$!&0%7/62!2?4>#I/6%/D!%"!74>6F!9%74>/DAC!-!$=6/=!P6#>96#8!
o1D04/66 !M6#$6#A !,2&014>66 !304/HF!p8#"/%A?%/DAC!A?D!]4/4"D=!

V#AC/%>%564! ..3! $%I#! &04T! &6@! F#C692G#$! "%! %&6B5/6@A64! 96>92!
6&0%0/DAC! A#>HF! ?!72/902!F6"?#/64! 6/0#1#&HF!+%>&96=!P!76#1F&?#8!
9%>#8/%KA6! +%>&94! $%I#! F?$%A/6T! &F%8B! 7%?DA8@! F! (/66! '21%7#8E 
&96#8! 71%$28BA! 6/6A840DFD! ?F6B?4/#! ?! 71?D&?GD$6! 96#12/94$6! 1%?E
F%82! A4G#8!P&7H>/%0D ! 849! 1HF/6#I! ?!"?6#"?6/4$6 !F!90H1DAC!"%&E
01?#A! $%I/4! /48F6@9&?D! 7%0#/A84G! ">4! +%>&96=! X?6#"?6/B! 049B! 8#&0!
J#?!FB076#/64!0#AC/%>%564!FDACFD0DF4/64!6!&9G4"%F4/64!.*:

=!!

D-:"[5/*)0*



54

-+/"01-)(.)

X1256$! 6&0%0/D$! 4152$#/0#$! 8#&0! $%I>6F%KT! ?46&0/6#/64! +%>&96!
/4!5>%J4>/D$! 1D/92 ! 849%! >6"#14! 8#"/#8! ?!/%FDAC ! 6//%F4AD8/DAC!
0#AC/%>%566=! +%>&94! 7%F6//4! "BIDT! "%! 4$J60/#5%! 72G472! 2"?64G2! 
F!KF640%FD$!1D/92!..3=!oDGJD!%/!?/4A?BAD$!6$72>&#$!">4!1%?E
F%82!7%>&96#5%!7%0#/A84G2!J4"4FA?%E1%?F%8%F#5%=

+%FDI&?D!&A#/4162&?!/6#!FD"41?D!&6@!8#"/49!J#?!&%>6"/#8!J4?D !849B!
7%F6//4!JDT!k+%>&94!30140#564!..3x=!30140#564!04!7%F6//4!JDT!A?@KA6B 

&9G4"%FB! &?#1&?#5%! ?#&04F2! "?64G4Q! ?F6B?4/DAC! ?! F"14I4/6#$!
7%>60D96!#/#15#0DA?/%E9>6$40DA?/#8!%14?!014/&U%1$4A8B!7%>&96#8!5%&E
7%"4196! F! 96#12/92! /6&9%#$6&D8/D$=! +%&64"48BA! FG4&/B! &0140#56@!
%14?!7%"#8$28BA!?"#AD"%F4/#!"#AD?8#!/4021D!?41HF/%!7%>60DA?/#8 !
8496! 6!#9%/%$6A?/#8!+%>&94!J@"?6#!$64G4! >#560D$4A8@!"%!0#5% !4JD!
&04T!&6@!8#"/D$!?!/48J41"?6#8!F7GDF%FDAC!2A?#&0/69HF!"#J40D!/4"!
'21%7#8&9B!30140#56B!..3 !90H1#8!96#12/96!J@"B!$64GD!J#?7%K1#"/6!
F7GDF! /4! 0#$7%! 27%F&?#AC/64/64! &6@! 0#AC/%>%566=! +1?D! "%J1?#!
71?#$DK>4/#8!&0140#566!+%>&94!$4!F!0D$!%J&?41?#!"2I%!"%!?D&94/64=!



55

H0F40";,-W-
,=!a6/A !J$.%1.+("!3#/"%5-,'G7H%BBC%5%9'61!"D%I$07%&'6/(7!3#"%
i prawne !"#$%&'()*+,!-!.#/012$!30140#566!'21%7#8&96#8 !:;<;=!!

An Ideal Portfolio of CCS Projects and Rationale for Supporting 

Projects !h='=]=!.%/&2>06/5 !:;;c=

Carbon Capture&Storage. Assessing the economics !
SA]6/&#Dn.%$74/D !:;;Z=

X=!a#>$ !.=!a#7J21/ !The economics and politics of climate 

change,!*fU%1"!(/6e#1&60D!+1#&& !:;;c=

Energy Technology Essentialsv!.=!]#$U#10 !]=!3AC2$4AC#1 !Climate 

Protection in the German Electricity Market: Opportunities for Coal 

Technologies Through CO
2
%B$&(+,"%$#-%C(',$2"D !b/0#1/406%/4>!

'/#15D!,5#/AD !:;;j=

Facts and Figures. The link between EU’s economy and environ-

ment !'21%7#4/!.%$$6&&6%/ !:;;\=

How the energy sector can deliver on a climate change agree-

ment in Copenhagen !b/0#1/406%/4>!'/#15D!,5#/AD !:;;c=

S=)=!a4$6>0%/ !a=W=!a#1?%5 !W='=!+41&%/& !Cost and U.S. public 

policy for new coal power plant with carbon capture and seques-

tration !:;;Z=

3=!o#A9#1 !W=!h2 !Royalty rate and industry structure: some 

cross-industry evidence !:;;c=

 !"#$%&'("#!)$*+%,"-+.!)/%"0/1)/%2$345%!/"&6$,#/$#7!8%5%9'61!"%

do roku 2030 !SA]6/&#Dn.%$74/D !:;;c=

Polityka Energetyczna Polski do roku 2030 !S6/6&0#1&0F%!`%&7%E
"4196!)+ !:;;c=

)47%10!Polska 2030. Wyzwania Rozwojowe !`1274!30140#56A?/DAC!
X%14"AHF!+1#$6#14 !:;;c=



56

2.23."4*+5.+

Report 2: Economic assessment of carbon capture and storage 

technologies !`>%J4>!..3!b/&06020# !:;;c=

3pecial Report on Carbon Dioxide Capture and Storage !
b/0#15%e#1/$#/04>!+4/#>!%/!.>6$40#!.C4/5# !:;;j=

V=!]#11 !o=!o#A9 !Technology Roadmap: Carbon Capture 

and Storage !b/0#1/406%/4>!'/#15D!,5#/AD !:;;c=!

O"!8#'6'2/$%57!857(75$#/$%/%2"'6'2/!3#"2'%1.*$-'5$#/$% 

-5+(6"#.+%5P26$%=BBCQ%1&'1'A"0%#$%3*$2'-3"#/"%30/$#%.6/0$(+ !
h#F6404/ !:;;c=

The illusion of clean coal !VC#!'A%/%$6&0 !S41AC!:;;c=

Towards Carbon Capture and Storage. A Consultation Document !
X#7410$#/0!%U!o2&6/#&& !'/0#1716&#!4/"!)#52>40%1D!)#U%1$ ! 
aS!`%e#1/$#/0!:;;Z=!

World Energy Outlook !b/0#1/406%/4>!'/#15D!,5#/AD !*'.X !:;;c=!



57

\$,*.-:&",5*

Agata Hinc! 8#&0! &?#U#$! 71%8#902! kM6&9%#$6&D8/4! 5%&7%"4194l!
F! "#$%&'()*+,! -! .#/012$! 30140#566! '21%7#8&96#8=! ,J&%>F#/094!
(/6F#1&D0#02! P41&?4F&96#5%! -! 96#12/#9! '21%7#6&0D94=! +1%F4"?6!
71%8#90D!?F6B?4/#!?!0#AC/%>%56B!Carbon Capture and Storage!L..3O!
%14?! #21%7#8&96$! &D&0#$#$! C4/">2! #$6&84$6! L'V3O=! *"7%F64"4!
1HF/6#I!?4!0#$40D9@!1#>4A86!$6@"?D!('!4!91484$6!1%?F6848BAD$6!&6@!
L5GHF/6#!F!,U1DA#O=!,20%194!410D92GHF !9%$#/041?D !147%10HF!6!714A!
/429%FDAC!?F6B?4/DAC!?!0#$40D9B!#/#1566!6!?$64/!9>6$402 !7%>60D96!
1%?F%8%F#8!6!1#>4A86!?#F/@01?/DAC!(/66!'21%7#8&96#8=

\$-B&",-5M$,"/./0-!B$.,B;0*;"

Maciej Bukowski! 8#&0! "%90%1#$! #9%/%$66 ! 71#?#&#$! b/&0D0202!
o4"4Q! 301290214>/DAC ! FD9G4"%FAB! 3?9%GD! `GHF/#8! a4/">%F#8! 
F!P41&?4F6# !A?G%/96#$!5127D!#9&7#10HF!71?D!]%$6&86!'21%7#8&96#8 
7/=! `>%J4>! '21%7#! :;_;d:;j;! -! VC#! P%1>"! 4/"! '21%7#! 27! 0%!
:;_;d:;j;=! p48$28#! &6@! $=6/=! #9%/%$6B! &#90%14! 72J>6A?/#5% !
#9%/%$6B! 714AD ! #9%/%$6B! 1%?F%82! 6! $%"#>%F4/6#$! $491%#9%E
/%$6A?/D$ ! F! 0D$! FD9%1?D&04/6#$! 0#%166! #9%/%$66! "%! #F4>2E
4A86! 6/0#1F#/A86! 72J>6A?/#8! 6! 7%>60D96! 5%&7%"41A?#8=! W#&0! 420%1#$ !
F&7HG420%1#$!6!1#"490%1#$!/429%FD$!F6#>2!410D92GHF !147%10HF !
6! 714A! /429%FDAC! ?! 0#5%! ?491#&2=! W#&0! 049I#! F&7HG0FH1AB! "%92E
$#/0HF!&0140#56A?/DAC!0496AC!849!9,'2,$0%,$!)'#$6/3$!)/%57-$(.45%
1&'*"!3#7!8!L0?F=!7>4/!a42&/#14O !Narodowy Planu Rozwoju 2007 

A?D!147%10!Polska 2030 – wyzwania rozwojowe=!

f,/*;",/$+*%"!"#%:0! 8#&0! 4J&%>F#/0#$! 3?9%GD! `GHF/#8! a4/"E
>%F#8! F! P41&?4F6# ! 4/4>60D96#$! b/&0D0202! o4"4Q! 301290214>/DAC=!
p48$28#!&6@!#F4>24A8B!#fE7%&0!6!#fE4/0#!7%>60D96!72J>6A?/#8 !F!0D$!
7%>60D96!9>6$40DA?/#8=!h421#40!%5H>/%7%>&96AC!9%/921&HF!#9%/%$E
6A?/DAC^!EY Financial Challenger 2009 i Experience PwC!:;;Z!%14?!
$6@"?D/41%"%F#5%! 9%/921&2! "?6#//6941&96#5%! Gesty Pojednania

%154/6?%F4/#5%! 71?#?! U2/"4A8@! 9$0/PH%  -&'5/"-3/$6#'RH%

9,3713*'RH!L:;;jO=



.*3"%APT\<G$ Q$ >*)&,B3$  &,-&*;00$ AB,"(*6%:0*6! 0%!
/6#?4>#I/D !$6@"?D/41%"%FD!%K1%"#9!J4"4FA?D=!.#/012$!?48$28#!
&6@!4/4>6?B!&0140#56A?/DAC!4&7#90HF!U2/9A8%/%F4/64!(/66!'21%7#8E 
&96#8! %14?! 8#8!7%>60D9=!.#>#$!714A!J4"4FA?DAC!.#/012$! 8#&0!"#RE 
/6%F4/6#! $%I>6FDAC! %"7%F6#"?6! /4! FD?F4/64 ! 8496#! &0%8B! 71?#"!
(/6B!'21%7#8&9B !74Q&0F4$6!A?G%/9%F&96$6!%14?!%JDF40#>4$6!'2E
1%7D=!.#/012$!&04/%F6! U%12$! 6/0#>#9024>/#8!"#J40D !90H1#8!71?#"E
$6%0#$!&B!7%>60DA?/D !&7%G#A?/D!6!#9%/%$6A?/D!FD$641!6/0#514A86!
#21%7#8&96#8!6!&0%&2/9HF!$6@"?D/41%"%FDAC=!W#"/D$!?!9>2A?%FDAC!
A#>HF! .#/012$! 8#&0! 71%$%A84! ?44/54I%F4/#8! 6! 8#"/%?/4A?/6#!
71%#21%7#8&96#8!%16#/04A86!+%>&96!849%!91482!A?G%/9%F&96#5%!(/66=

V/0-!-)0-$ .*3"%APT\<G$ Q$ >*)&,B3$  &,-&*;00$ AB,"(*6%:0*6 

%7410#!&B!/4!71?#9%/4/62 !I#!490DF/4!1%>4!+%>&96!F!'21%76#!/48>#76#8!
&G2IDT!J@"?6#!6/0#1#&%$!8#8!%JDF40#>6!6!7%>&96$!71?#"&6@J6%1&0F%$=

.*3"%APT\<G$Q$>*)&,B3$ &,-&*;00$AB,"(*6%:0*6!8#&0!FD"4FAB!
147%10HF ! 4/4>6?! %14?! %714A%F4Q! /4! 0#$40! 7%>60D9! #21%7#8&96AC !
71#?#/028BADAC! 9%/9>2?8#! 6/0#1490DF/DAC! "D&92&86 ! 9%/U#1#/A86! 
6!&#$6/416HF=

.*3"%APT\<G$

Q$>*)&,B3$ &,-&*;00$AB,"(*6%:0*6

2>=!b"g9%F&96#5%!idm
;;Eii:!P41&?4F4
FFF="#$%&#21%74=#2
#$46>^!"#$%&#21%74y"#$%&#21%74=#2
0#>=^!ziZ!::!i;<!\;!:m
U4f=^!ziZ!::!i;<!\;!:c



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

.123$-! ,$'$4! -$51! 63/0&+%$"#$! #! 056#$3&"#$! 7&+&8! 6/+"/5%9,:,;!

#""/0&,:-"/<=! #! ./".*3$",:-"/<=! >/56/+&3.#?! @*"+&,-&! #"56#3*-$! 

#!63/0&+%#!63&,$!"&*./0/A7&+&0,%$!%!%&.3$5*!$./"/4## !4&1$4&A 

1:.# !4$1/+!#")/34&1:,%":,;!#!#'/<,#/0:,;!/3&%!"&*.!56/B$,%":,;?!

C$-!+%#&B&'"/<=!"&.#$3/0&"&!-$51!"&!63/4/0&"#$!*4#$-D1"/<,#!63&.A

1:,%"$>/!51/5/0&"#&!0:"#.20!"&*./0:,;!0!63&.1:,%"$-!6/'#1:,$!

56/B$,%"/A>/56/+&3,%$-! "&! 5%,%$7'*! ,$"13&'":4 ! 3$>#/"&'":4! 

#!'/.&'":4 !&!1&.($!$*3/6$-5.#4?!

E!56/527!5%,%$>2'":!&">&(*-$4:!5#D!0!10/3%$"#$!#!3/%6/05%$,;"#&A 

"#$!"&3%D+%#!&"&'#1:,%":,;!/3&%!4/+$'#!$./"/4#,%":,;!5B*(9,:,;!

+/!/,$":!63/,$520!>/56/+&3,%:,;!#!63%$0#+:0&"#&!06B:0*!#"1$3A

0$",-#!6*7'#,%"$-!"&!>/56/+&3.D?

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

*'?!F$-1&"&!GH!'/.?!IJKIH

LIAHGM!E&35%&0&

000?#75?/3>?6'

$A4&#'N!#75O#75?/3>?6'

1$'?!PJQ!II!MIRASSAQI

)&T?!PJQ!II!SRH!HL!IG



demosEUROPA

Centrum Strategii Europejskiej

00-442 Warszawa

demoseuropa@demoseuropa.eu

www.demoseuropa.eu

tel. +48 22 401 70 26

fax +48 22 401 70 29




