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!"#$%&'(#!)%**+,- !
!
B>$%+-!12, !C' )1!7D!0 #+12)E!12, !F#?,$+#$()!341%#+!G, ' 0 !#+!* +, $- . !' +&!/ "%0 ' 1, !/ 2' +- , !H341%#+!
G, ' 0 I!@#$J, &!&%"%-,+1".!1#!&,?,"#C !12, !!"#$%&'!* +, $- . !' +&!/ "%0 ' 1, !/ 2' +- , !341%#+!5"' +!
H341%#+!5"' +IA!!K+!J,,C%+-!@%12!12, !- >%&' +4, !C$#?%&,&!%+!*=, 4>1%?,!L$&, $!8M"79: !N. !!"#$%&'!
F #?,$+#$!/ 2' $"%, !/ $%)1E!12, !341%#+!G, ' 0 !2' ) !&, ?, "#C, &!12%)!%+1, - $' 1, &!3 41%#+!5"' +!12' 1!@%""E!
12$#>-2!4'$,;>" !4##$&%+' 1%#+E!),4>$, !!"#$%&'()!, +, $- . !;>1>$,E!$,&>4, !- $, , +2#>), !- ' ) !, 0 %))%#+)E!
' +&!2, '?%".!)>CC#$1!' +&!)>)1' %+!)1$' 1,-%4!,4#+#0 %4!&, ?, "#C0 , +1!%+!12, !, 0 , $- %+- !O- $, , +!1, 42P!
), 41#$A!!!
!
G2, !C$%+4%C' "!4#+4">)%#+)!12' 1!2' ?, !, 0 , $- , &!;$#0 !12, !341%#+!G, ' 0 !C$#4,))!%+4">&,Q!

!  R' ), &!>C#+!12, !;%+&%+- )!#;!12, !D12!3 )), ))0 , +1!#;!12, !K+1, $- #?, $+0 , +1' "!5' +, "!#+!
/ "%0 ' 1, !/ 2' +- , E!!"#$%&'()!$,)#>$ 4,)E!4#0 0 >+%1%, )E!' +&!, 4#+#0 . !' $, !, =C, 41, &!1#!
,=C,$%,+4,!)%- +%;%4' +1!%0 C' 41)!%;!12, !4>$$,+1!1$'S,41#$.!#;!- "#N' "!- $, , +2#>), !- ' ) !
, 0 %))%#+)!%)!+#1!$,? ,$),&T!

!  *'$". !'41%#+!1#!' &&$, ))!- "#N' "!4"%0 '1, !42' +- , !2' ) !)%- +%;%4' +1!, +, $- . !),4>$%1.!N, +, ;%1)!;#$!
!" #$%&%'+)E!@2%",!C#)%1%#+%+- !12, !)1' 1, !1#!N, 4#0 , !' !$, - %#+' "!' +&!2, 0 %)C2, $%4!2>N!#;!
- $, , +!1,42+#"#-. !%++#?' 1%#+!' +&!%+?, )10 , +1T!

!  * +, $- . !,;;%4%,+4.E!&, 0 ' +&")%&, !0 ' +' - , 0 , +1E!' +&!, +, $- . !4#+), $?' 1%#+!C$, ), +1!!"#$%&'!
@%12!+>0,$#>) !#CC#$1>+%1%, )!1#!$, &>4, !, +, $- . !4#)1)E!%+4$,'),!12, !N>.%+-!C#@, $!#;!
!"#$%&'()!;' 0 %"%, )E!' +&!0 ' J, !12, !)1' 1, () !N>)%+, ))!) , 41#$!0#$, !4#)1"4#0C,1%1%?,!%+!12, !
- "#N' "!0 ' $J, 1T!!!

!  K+?, )10 , +1)!1#&' . !%+!"#@"4'$N#+!, +, $- . !)#>$4,) !U!$, +, @' N", )E!+>4",'$ !C#@,$E!' +&!
N%#;>, ")!U!@%""!)1%0 >"' 1, !!"#$%&'()!, 4#+#0 . !' +&!$,&%$,41!4>$$, +1!,=C,+&%1>$,) !#+!
%0 C#$1, &!;#))%"!;>,") !1#@' $&!! "#$%&' "N' ), &!,+, $-. !)#>$4,) !$, 1' %+%+- !)%- +%;%4' +1!;"#@)!#;!
0 #+, . !@%12%+!"#4'"!, 4#+#0 %, )T!

!  V ' $J, 1"#$%, +1,&!$,->"'1%#+)!U!0 ' +. !' "$, ' &. !' >12#$%W, &!%+!!"#$%&'!"' @!U!@%""!, ;;%4%, +1". !
->%&,!' !"#@"4'$N#+!, 4#+#0 . !@2%",!C$#1, 41%+- !, +, $- . !4#+)>0 , $)E!0 ' %+1' %+%+- !! "#$%&' ()!
'-$ %4>"1>$'" !4#0 C, 1%1%?, +, ))E!' +&!N>%"&%+- !0#$, !)>)1' %+' N", !4#0 0 >+%1%, )A!

!
G2%)!52' ) , !9!$,C#$1!C$#?%&,)!X8!),C'$' 1, !C#"%4. !$, 4#0 0 , +&' 1%#+)E!C">)!' +!' &&%1%#+' "!) , 1!#;!
4#0 0 , +1)!1#@' $&!12, !4>$$, +1!$,-> "' 1#$.!@#$J!1#!&,?,"#C !! "#$%&' ()!4' C"' +&"1$' &, !C$#- $' 0 !1#!
$,&>4, !2' $0 ;>"!- $, , +2#>), !- ' ) !, 0 %))%#+)A!!G2,), !$, 4#0 0 , +&' 1%#+)E!%;!%0 C", 0 , +1, &E!@#>"&!
$,)>"1!%+!- $, , +2#>), !- ' ) !, 0 %))%#+!$,&>41%#+)!12' 1!@#>"&!)>$C' ))!12, !F #?,$+#$()!987M!' +&!989X!
, 0 %))%#+!$,&>41%#+!1' $- , 1)!N. !77!C, $4, +1!' +&!YD!C, $4, +1E!$,)C,41%?,".A!!3 &&%1%#+' "". E!@2%",!)#0 , !
#;!12, !$, 4#0 0 , +&' 1%#+)!$,)>"1!%+!' +!#?,$'"" !)#4%, 1' "!4#)1!1#!%0 C", 0 , +1E!0 ' +. !@,$,!%&, +1%;%, &!1#!
2' ?, !' +!#?, $' ""!)#4%, 1' "!4#)1") ' ?%+- )A!!G2, !1#1' "!+,1!4#)1!)'?%+- )!#;!' ""!341%#+!G, ' 0 !
$, 4#0 0 , +&' 1%#+)!4#0 N%+, &!%)!0#$, !12' +!Z9: !N%""%#+!;$#0 !988[ !1#!989XA!!3 &&%1%#+' "". E!12, !
$, 4#0 0 , +&' 1%#+)!@#>"&!%+4$, ' ) , !!"#$%&'()!, +, $- . !),4>$%1.!N. !$, &>4%+- !#>$!&, C, +&, +4, !#+!
;#))%"!;>,") !$, )>"1%+-!%+!' !1#1' "!;>, "!) ' ?%+- )!#;!XYAX!N%""%#+!- ' ""#+)!#;!C, 1$#", >0 E!988A9!0 %""%#+!
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)2#$1!1#+)!#;!4#'"E!' +&!\ AY[ D!N%""%#+!4>N%4!;, , 1!#;!+' 1>$' "!- ' ) !&>$%+-!12, !C,$%#&!#;!988[ !12$#>-2!
989XA!
!
G2, !341%#+!G, ' 0 !4#0 C", 1, )!%1)!42'$-, !&>$%+-!' !1%0 , !#;!,4#+#0 %4!>+4, $1' %+1. A!!]2%", !%1!0 ' . !N, !
' ))>0 , &!N. !)#0 , !$, ' &, $)!12'1!12, !4>$$,+1!,4#+#0 %4!, +?%$#+0 , +1!@#>"&!2' 0 C, $!!"#$%&'()!
C$#- $, ))!1#@' $&!' !"#@"4'$N#+!, 4#+#0 . E!12, !341%#+!G, ' 0 !;%$0 ". !N, "%, ?, )!12'1!4>$$, +1!,4#+#0 %4!
4#+&%1%#+)!C$,4%),".!)2' $C, +!12, !O4' ""!1#!' 41%#+P!;%$)1!%))>, &!N. !F #?,$+#$!/$%)1!%+!988MA!!^#@ !%)!
12, !1%0 , !;#$!)1$' 1, - %4!%+?, )10 , +1!%+!! "#$%&' ()!"#@"4'$N#+!, +, $- . !%+;$')1$>41>$,!%;!@, !' $, !1#!N, !
)>44,));>" !%+!&%?, $)%;. %+- !12, !)1' 1, () !, 4#+#0 . E!4$, ' 1%+- !+, @!S#N!#CC#$1>+%1%, )E!' +&!C#)%1%#+%+- !
!"#$%&'()!O- $, , +!1, 42P!),41#$!' ) !' +!,4#+#0%4!, +- %+, !;#$!- $#@12A!!
!
G2, !' +' ". ) , ) !' +&!$, 4#0 0 , +&' 1%#+)!C$#?%&, &!%+!12, !341%#+!5"' +!' $, !N'),& !#+!4>$$,+1!&' 1' !' +&!
C$#S,41%#+)!%+!12, !' $, ' ) !#;!)4%, +4, E!&,0#-$'C2%4)E!, +, $- . !4#+)>0 C1%#+E!' +&!, 4#+#0 %4)A!!3 )!
!"#$%&'!0 #?, )!;#$@'$&!%+!%0 C", 0 , +1%+- !12%)!341%#+!5"' +E!%1!%)!, )) , +1%' "!12' 1!12, !!"#$%&'!* +, $- . !
' +&!/ "%0 ' 1, !/ #0 0 %))%#+!4#+1%+>'"".!>C&' 1, !' +&!$,?%,@!12, ), !' +' ". ) , ) !' ) !'&&%1%#+'"!&' 1' !' +&!
%+;#$0 ' 1%#+!N, 4#0 , !'?'%"'N",A!
!

. +$/ 0,1%23!
L +!_>". !79!' +&!7YE!988ME!F #?,$+#$!/ $%)1!2#)1, &!O<, $?, !1#!5$, ), $?, Q!3 !! "#$%&' !<>00%1!#+!F "#N' "!
/ "%0 ' 1, !/ 2' +- , P!%+!V %' 0 %A!!G2%)!>+C$, 4, &, +1, &!, ?, +1!-'12,$,& !", ' &, $)!#;!N>)%+, ))E!
- #?, $+0 , +1E!)4%, +4, E!' +&!'&?#4'4. !1#!, =' 0 %+, !12, !>+%̀>, !$%)J)!#;!4"%0 '1, !42' +- , !1#!!"#$%&'!
' +&!12, !+' 1%#+E!' +&!1#!, =C"#$, !12, !,4#+#0%4!&, ?, "#C0 , +1!#CC#$1>+%1%,)!'?'%"'N", !12$#>-2!' +!
'--$ ,))%?, !$, )C#+), !1#!4"%0 ' 1, !42' +- , A!!3 1!12, !4#+4">)%#+!#;!12, !)>0 0 %1E!F #?,$+#$!/ $%)1!)%- +, &!
12$, , !* =, 4>1%?, !L$&,$) !' +&!1@#!C'$1+,$)2%C!' - $, , 0 , +1)!H@%12!F , $0 ' +. !' +&!F $, ' 1!R$%1' %+I!1#!
C$#C,"!! "#$%&' !1#!12, !;#$,;$#+1!#;!)1' 1, )!'41%?,".!@#$J%+- !1#!' &&$, ))!- "#N' "!4"%0 '1, !42' +- , A!!L +, !
#;!12#), !#$&,$)E!*=,4>1%?,!L $&, $!8M"79: !, )1' N"%)2, &!12, !F#?,$+#$()!341%#+!G, ' 0 !#+!* +, $- . !' +&!
/ "%0 ' 1, !/ 2' +- , !' +&!1' )J, &!%1!@%12!4$, ' 1%+- !' !4#0 C$,2,+)%?, !!"#$%&'!* +, $- . !' +&!/ "%0 ' 1, !
/ 2' +- , !341%#+!5"' +!1#!' 42%, ?, !#$!)>$C' ))!12, !)1' 1, @%&, !1' $- , 1)!;#$!-$,,+2#>), !- ' ) !$,&>41%#+A!
!
L +!^ #?, 0 N, $!7E!988ME!12, !341%#+!G, ' 0 !%))>, &!%1)!52' ) , !7!$, C#$1!12' 1!$, 4#0 0 , +&, &!' !$' +- , !#;!
C#"%4%,) !1#!$,&>4, !- $, , +2#>), !- ' ) !, 0 %))%#+)!' +&!%+4$, ' ) , !!"#$%&'()!, +, $- . !),4>$%1.A!!3 !+>0 N, $!
#;!J, . !%))>, )!@,$,!$,;,$$,& !1#!52' ), !9!;#$!;>$12,$!)1>&. !' +&!0#$, !&, 1' %", &!$, 4#0 0 , +&' 1%#+)A!
!
3 1!12, !#>1), 1!#;!988: E!12, !<1' 1, !#;!!" #$%&'!2' &!' !+>0 N, $!#;!, +, $- . !' +&!4"%0 '1, !42' +- , !%+%1%'1%?,)!
>+&, $!@' . A!!V ' +. !#;!12, ), !@,$,!%+!$, )C#+), !1#!12, !12$, , !*=,4 >1%?, !L$&, $)!%))>, &!N. !F #?,$+#$!
/$%)1!%+!988MA!!G2, !a, - %)"' 1>$, !C' )) , &!12$, , !N%"")!&>$%+-!12, !988: !b,->"'$ !<, ))%#+!12'1!
)%-+%;%4'+1".!%0 C' 41, &!, +, $- . !' +&!4"%0 '1, !42' +- , !%))>, )A!!G2, !0 #)1!+#1' N", !%)!c#>), !R%""!M7YX!
Hc R!M7YXIE!@2%42!4#+1' %+)!0 ' +. !C$#?%)%#+)!12' 1!' $, !0 #?%+- !!"#$%&'!'--$ ,))%?," . !;#$@' $&!%+!
, +, $- . !),4>$%1.!' +&!4"%0 '1, !42' +- , !0 %1%- ' 1%#+A!!]2%", !)#0 , !#;!12, !$,4,+1". !, +' 41, &!C#"%4%,) !' +&!
C$#- $' 0 )!' $, !%+!$>", 0 ' J%+- E!!"#$%&'!4' +!C#%+1!1#!' !)%- +%;%4' +1!+>0 N, $!#;!,'$". !' 42%, ?, 0 , +1)!%+!
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)1' 1, !- #?, $+0 , +1!-$,,+2#>), !- ' ) !, 0 %))%#+)!$,&>41%#+)E!C$%?' 1, !) , 41#$!$, +, @' N", !, +, $- . !
C$#S, 41)E!>1%"%1. "N' ), &!)#"' $!, +, $- . E!, +, $- . !,;;%4%,+4.E!' +&!$, "' 1, &!$,),'$42 !' +&!&, ?, "#C0 , +1A!!!!
!
G2, !341%#+!G, ' 0 !$, 4#+?, +, &!%+!! , N$>' $. !988: !1#!N,-%+!52' ), !9!#;!*=,4 >1%?, !L$&, $!8M"79: !
$, ` >%$, 0 , +1)A!!3 )!%&, +1%;%, &!%+!12, !341%#+!G, ' 0 ()!52' ) , !7!$,C#$1E!' !;' 4%"%1' 1, &E!)1' J, 2#"&, $"
N' ), &E!4#+),+)>) "N>%"&%+- !C$#4,))!@' )!&,? ,"#C,&!;#$!52' ) , !9A!!G2, !/ , +1, $!;#$!/"%0' 1, !
<1$' 1, - %, )!;'4%"%1'1,&!' +&!C$#?%&,&!1, 42+%4' "!)>CC#$1!;#$!12%)!C2' ), !#;!12, !C$#4, ))A!!3 )!C'$1!#;!
12%)!,;;#$ 1E!12, !341%#+!G, ' 0 !&,)%-+'1,& !)%=!G, 42+%4' "!] #$J%+- !F$#>C)!1#!;#4>)!#+!)C,4%;%4!%))>, )!
' +&!), 41#$)!#;!12, !, 4#+#0 . A!!G2, !)%=!G, 42+%4' "!]#$J%+- !F $#>C)!@, $, Q!!
!

!  * +, $- . !<>CC". !' +&!B, 0 ' +&T!
!  G$' +)C#$1' 1%#+!' +&!a' +&!d ), T!
!  3 -$%4>"1>$,E!! #$, )1$. E!' +&!] ' )1, !V ' +' - , 0 , +1T!
!  F #?, $+0 , +1!5#"%4.!' +&!/ ##$&%+' 1%#+T!
!  / ' C"' +&"G$' &, T!' +&!
!  3 &' C1' 1%#+A!

!
G2, !341%#+!G, ' 0 !' +&!12, !G, 42+%4' "!]#$J%+- !F $#>C)!@#$J, &!&%"%-,+1".!%+!#$&,$!1#!0 , , 1!12, !
L41#N,$!988: !&, ' &"%+, !;#$!4#0 C", 1%#+!#;!12%)!52' ) , !9!b , C#$1A!!G2, !9: !341%#+!G, ' 0 !0,0 N,$) !
' CC#%+1, &!N. !12, !F #?,$+#$!-'12,$,& !' !1#1' "!#;!, %- 21!1%0 , )!%+!52' ), !9!&>$%+-!988: E!$, C$, ), +1%+- !
0#$, !12' +!\ 8!2#>$)!#;!&,"%N,$'1%#+!' ) !' !;>""!- $#>CA!!G2, !799!'CC#%+1,&!0 , 0 N, $)!#;!12, !)%=!
G, 42+%4' "!] #$J%+- !F $#>C)!0 , 1!0#$, !12' +!M7!1%0 , )!#+!1#""";$, , E!C>N"%4!' 44, ))!4#+;,$,+4, !4'"")E!
$, C$, ), +1%+- !0#$, !12' +!7XX!2#>$)!#;!4#0 N%+, &!0 , , 1%+- !1%0,A!!!
!
G2, !341%#+!G, ' 0 ()!$, 4#0 0 , +&' 1%#+)!%+!12%)!52' ) , !9!b,C#$1!N>%"&!#+!!"#$%&'()!'44#0C"%)20,+1) !
%+!988M!' +&!988: !' +&!C#%+1!12, !@' . !;#$@' $&!;#$!988[ !' +&!N,.#+&A!
!

42( #2&1,- !15!671, ' 3+89!: ,##2; 1%9#!: +9!! * ' 99' 129!
!
K+!988XE!!" #$%&'() !- $#))!, 0 %))%#+)!' 44#>+1, &!;#$!' CC$#=%0 ' 1, ". !YYM!0 %""%#+!0,1$%4!1#+)!#;!
4'$N#+!&%#=%&, !, ` >%?' ", +1A!!!"#$%&'()!- $#))!,0 %))%#+)!#;!- $, , +2#>), !- ' ) , ) !- $, @!N. !YX!C, $4, +1!
N, 1@, , +!7[ [ 8!' +&!988X!H$#>- 2". !1@%4, !12, !+' 1%#+' "!' ?, $' - , !#;!7\ !C,$4,+1IE!&$%?,+!"'$ - ," . !N. !12, !
- $#@12!#;!C#C>"'1%#+!' +&!, 0 %))%#+)!' ))#4%' 1, &!@%12!,4#+#0 %4!&, ?, "#C0 , +1A!!G2, !)1' 1,() !
, 0 %))%#+)!#+!' !C, $!4' C%1' !N' )%)!$, 0 ' %+, &!$,"'1%?,".!;"' 1!N, 1@, , +!7[ [ 8!' +&!988XE!' ) !4#0C'$,& !1#!
dA<A!C, $!4' C%1' !, 0 %))%#+)E!@2%42!&, 4"%+, &!)"%-21".!H9!C, $4, +1I!&>$%+-!12, !) ' 0 , !C,$%#&A!!K+!12, !
' N), +4, !#;!$, 4, +1!&, ?, "#C0 , +1)!12' 1!!"#$%&'!2' ) !>+&, $1' J, +!1#!4#+1$#"!%1)!, 0 %))%#+)E!- $#))!
- $, , +2#>), !- ' ) !, 0 %))%#+)!' $, !C$#S,41,&!1#!$%), !)1, , C". !1#!'N#>1!D\ Y!0 %""%#+!0,1$%4!1#+)!#;!4'$N#+!
&%#=%&,!, ` >%?' ", +1!N. !989XE!#$!: \ !C, $4, +1!0#$, !12' +!7[ [ 8!", ?, ")A!!!
!
! %- >$, !* e"7!&,C%41)!12, !2%)1#$%4' "!' +&!C$#S,41,&!- $#))!-$,,+2#>), !- ' ) !, 0 %))%#+)!N. !J, . !) , 41#$)E!
&>$%+-!12, !C,$%#&!;$#0 !7[ [ 8!1#!989XA!!G2, !0 #&,", &!- $#))!,0%))%#+!",?,") !' $, !C$,&%41,&!>)%+- !' !
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4#+)>0C1%#+"N' ), &!' CC$#' 42!' +&!$, C$,),+1 !12, !N>)%+, ))!' ) !>)>'"E!#$!N' ), !4' ) , !)4, +' $%#A!!
!"#$%&'()!7\ AM!0 %""%#+!' 4$, )!#;!;#$, )1)!),$?, !1#!4'C1>$,!' +&!)1#$, !- $, , +2#>), !- ' ) !,0 %))%#+)!
HJ+#@+!' )!O4' $N#+!)%+J)PIA!!L +!' !+, 1!, 0 %))%#+)!N' )%)!H%+4">&%+- !4'$N#+!)%+J)IE!!"#$%&'!
' 44#>+1, &!;#$!' CC$#=%0 ' 1, ". !Y8[ !0%""%#+!0,1$%4!1#+)!#;!4'$N#+!&%#=%&,!, ` >%?' ", +1!#;!, 0 %))%#+)!
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3!] "[N!R%#0 ' ))"1#"*+,$- . !R%#)#"%&)!! Gad !M!K+4, +1%?, !5$#-$'0 )!;#$!K+4$, ' ) , &!i,2%4", !!" ,,1 !

* ;;%4%, +4. !!
3!] "[4 !R%#0'))"1#"*+,$- . !R%#"C$#&>41)!! Gad !: !K+4$, ' )%+- !! $, %- 21!V#?,0,+1 !* ;;%4%, +4%, )!

 

!
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! 7[ ! 988: !/ , +1, $!;#$!/ "%0 ' 1, !<1$' 1, - %, )!
*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!

 

g >' +1%;%, &!$, 4#0 0 , +&' 1%#+)!' $, !$' +J, &!%+!! %- >$, !* e"D!'44#$&%+-!1#!12, %$!C#1, +1%' "!1#!$,&>4, !
, 0 %))%#+)!%+!989XA!G2%)!;%- >$, !%+&%4'1, )!12'1!12, !- $, ' 1, )1!$,&>41%#+)!' $, !#;;, $, &!N. !12, !12$, , !
C#"%4. !$, 4#0 0 , +&' 1%#+)!J+#@+!' )Q!

!  3!] "D!H* =C' +&, &!d), !#;!3 - $%4>"1>$, E!! #$, )1$. E!' +&!]')1, !V ' +' - , 0 , +1E!R%#0 ' ))!
! , , &)1#4J)!;#$!*",41$%4%1.E!c , ' 1E!' +&!<1, ' 0 !5$#&>41%#+IT!!

!  *<B "X!H5$#0 #1%+- !b , +, @' N", !*",41$%4%1.!12$#>- 2!b , +, @' N", !5#$1;#"%#!<1' +&' $&E!
K+4, +1%?, )E!' +&!R'$$%,$!$, 0 #?' "IT!' +&!!

!  *<B "79!HB, 0 ' +&"<%&,!V ' +' - , 0 , +1h* +, $- . !*; ;%4%,+ 4. !5$#- $' 0 )E!!>+ &)E!#$!F #' ")!;#$!
*",41$%4%1.IA!
!

! %- >$, !* e"X!&%)C"' . ) !12, !$, 4#0 0 , +&' 1%#+)!'44#$&%+-!1#!12, %$!$,)C,41%?,!4#)1", ;;, 41%?, +, ))E!;$#0 !
"#@, )1!4#)1!H2%- 2, )1!) ' ?%+- )I!1#!2%- 2, )1!4#)1A!!b , 4#0 0 , +&' 1%#+)!@%12!+, - ' 1%?, !+>0N,$) !
$, C$, ), +1!' !1#1' "!+, 1!N,+,;%1!1#!!"#$%&'() !, 4#+#0 . !' ;1, $!' 44#>+1%+- !;#$!12, !4#)1)!1#!%0 C", 0 , +1!12, !
$, 4#0 0 , +&' 1%#+A!!K+!0 #)1!#;!12, ), !4' ) , )E!' !)C,4%;%4!%+?, )10 , +1!@%""!N, !$,`>%$,& !1#!%+%1%' 1, !12, !
#C1%#+A!!5#"%4.!$, 4#0 0 , +&' 1%#+)!Gad "7!HB, ?, "#C!' +&!* =C' +&!a#@"F $, , +2#>), !F ') !! >, ")I!' +&!
Gad"9!Ha#@!b#""%+-!>)%.%'+&8)!=.$)%!+&- !B'()$ !< - - "B&!=)8(&"#"*.)%I!' $, !12, !C#"%4%,)!@%12!12, !
"#@, )1!4#)1"C, $"1#+!$,&>4,&A!!5#"%4. !$, 4#0 0 , +&' 1%#+!3!] "\ !H>)-58) !' ( )!>+') !"0!! "&A)$%."&!"0!
3-$%4>"1>$'"!a' +&!' +&!L C, +!F $, , +!<C' 4, !1#!B, ?, "#C0 , +1I!2' ) !12, !2%- 2, )1!4#)1!C, $!1#+A!
!
6'0%,#!! <"E>!]RGG1,&%2'&-!P +Ĝ !43#2&' 5- ' 20!&; #!Q19&9!+23!Q19&!) +( ' 209!'2 !DBDE!5,1* !DZ!
O#$1* * #23#3!V17' $' #9!IU#0+&' ( #!U%*?# , !' 23' $+&#9!Q19&!) +( ' 209J!
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! 98! 988: !/ , +1, $!;#$!/ "%0 ' 1, !<1$' 1, - %, )!
*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!

 

! %- >$, !* e"\ !&%)C"' . ) !12, !`>'+1%;%,&!C#"%4. !$, 4#0 0 , +&' 1%#+)!%+!12, !;#$0 !#;!' !O4#)1!4>$?,P!#$!
)1, C";>+41%#+!)2#@%+- !N#12!C#"%4. !4#)1)!' +&!N,+,;%1)!%+!989XA!!G2, !?,$1%4'"!' =%)!$, C$, ) , +1)!12, !
4#)1!#$!4#)1!) ' ?%+- )!H+,-'1%?,!4#)1I!;#$!, ' 42!$, 4#0 0 , +&' 1%#+E!@2%42!' $, !$' +J, &!;$#0 !"#@, )1!
4#)1!H2%- 2, )1!) ' ?%+- )I!1#!2%- 2, )1!4#)1A!!G2, !2#$%W#+1' "!' =%)!$, C$, ), +1)!12, !' 0 #>+1!#;!- $, , +2#>), !
- ' ) !$,&>41%#+)!#;;, $, &!N. !12, !$, 4#0 0 , +&' 1%#+E!4#0 C>1, &!' ) !OC, $4, +1!$,&>41%#+!N,"#@!
N>)%+, ))"' )">)>'"EP!@%12!, ' 42!$, 4#0 0 , +&' 1%#+()!@%&12!C$#C#$1%#+' "!1#!%1)!- $, , +2#>), !- ' ) !
$,&>41%#+!C#1, +1%' "A!!G2, !@%&, $!12, !$, 4#0 0 , +&' 1%#+()!)1, CE!12, !- $, ' 1, $!12, !- $, , +2#>), !- ' ) !
0 %1%- ' 1%#+A!!*'42 !C#"%4. !0 #?%+- !1#!12, !$%-21!' 42%, ?, )!' +!%+4$, ' ) , &!OC, $4, +1!$,&>41%#+!N,"#@!
R>)%+, ))!3 )!d)>'"EP!N>1!' 1!' +!%+4$, ' )%+- !4#)1A!!

! <"[ >!Q19&!$%,( #!51,!DZ!G17'$-!,#$1* * #23+&' 129!

CD)/ !0"$!6.*5$)!7E"F!0"##"G%!6.*5$)!7E"HI!

 

!

L 2_%+2&' 5' +?7#!O#$1* * #23+&' 129!

<#0 , !$, 4#0 0 , +&' 1%#+)!@%12%+!12%)!$, C#$1!' $, !+#1!`>'+1%;%,&A!!]2%", !0 ' +. !#;!12, ), !
>+`>'+1%;%'N",!C#"%4%, )!@,$,!, )1%0 ' 1, &!N. !G, 42+%4' "!] #$J%+- !F$#>C)!' +&!12, !341%#+!G, ' 0 !1#!
2' ?, !12, !"%J, ". !,;;,41 !#;!C$#&>4%+- !, 0 %))%#+)!$,&>41%#+)!' +&!@%""!%+?#"?, !+, 1!4#)1)!#$!4#)1!
) ' ?%+- )E!)#0 , !#;!12, 0 !' $, !;#>+&' 1%#+' "k 12' 1!%)E!12, . !, +' N", !#12, $!C#"%4%,)A!!G2, !"' 4J!#;!
`>'+1%;%,&!$, )>"1)!;#$!12, ), !$, 4#0 0 , +&' 1%#+)!)2#>"&!+#1!N, !) , , +!' ) !' +!%+&%4'1%#+!12' 1!12, . !' $, !
", )) !%0 C#$1' +1!#$!", )) !?'" >'N", !12' +!12, !#12, $)A!
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! 97! 988: !/ , +1, $!;#$!/ "%0 ' 1, !<1$' 1, - %, )!
*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!

 

M3+G&+&' 12!
3 &' C1' 1%#+!$, C$, ), +1)!' !>+%`>,!42' "", +- , !;#$!!" #$%&'A!!G2, !C$#&>41!#;!12, !' &' C1' 1%#+!
%+?, )1%- ' 1%#+!%)!' !4#0 C$, 2, +)%?, !C"' ++%+- !;$'0,@#$J !1#!- >%&, !!"#$%&'!#?, $!12, !4#0 %+- !. , ' $)!
' +&!&, 4' &, )!1#!0 ' +' - , !4"%0 ' 1, !%0 C' 41)!12' 1!! "#$%&%' +)!@%""!"%J,". !;'4, !$, - ' $&", ))!#;!12, !)>44, ))!
#;!)1' 1, E!+' 1%#+' "E!#$!%+1, $+' 1%#+' "!0 %1%- ' 1%#+!, ;;#$1)A!!G2, !3 &' C1' 1%#+!$, 4#0 0 , +&' 1%#+)!' $, !' !
4#0 C$, 2, +)%?, !;%$)1!"##J!' 1!12, !%))>,)!' +&!#CC#$1>+%1%,)!;' 4%+- !!" #$%&%'+)E!' +&!4#+1' %+!
$, 4#0 0 , +&' 1%#+)!;#$!;>$12,$!)1>&. !' +&!, =' 0 %+' 1%#+!' ) !@, ""!' ) !0 , ' )>$, )!12'1!4' +!N, !
>+&, $1' J, +!%0 0 , &%' 1, ". !1#!' &' C1!1#!12, !0 ' +. !4#+), ` >, +4, )!#;!4"%0 '1, !42' +- , !12' 1!0 ' . !#44>$!
%+!12, !+, ' $!;>1>$,A!

Q+G"+23"N,+3#!
L +, !' $, ' !#;!%+?, )1%- ' 1%#+!&%$,41".!' ))%- +, &!1#!12, !52' ) , !9!C$#4, ))!;$#0 !12, !52' ) , !7!b,C#$1!@' )!
' +!, =' 0 %+' 1%#+!#;!4' C"' +&"1$' &, !C$#-$'0 !&, )%- +A!!<2#$1".!12, $, ' ;1, $E!c R!M7YX!&%$, 41, &!12, !
!"#$%&'!B, C' $10 , +1!#;!* +?%$#+0 , +1' "!5$#1,41%#+!1#!%+%1%' 1, !$>", 0 ' J%+- !1#!4$, ' 1, !' !4' C"' +&"
1$' &, !C$#-$'0 !;#$!;#))%"";%$,&!, ", 41$%4!- , +, $' 1%#+!C"' +1)A!!G2, !a,-%)"'1>$, !%&, +1%;%, &!77!0 ' S#$!
C$#-$'0 !&, )%- +!' +&!C#"%4. !` >, )1%#+)!1#!N, !' &&$, )), &!12$#>- 2!$>", 0 ' J%+- A!!G2, !341%#+!G, ' 0 !
/ 2' %$0 ' +!HB* 5!<,4$,1'$. !V %42' , "!<#", I!)>- - , )1, &!12' 1!12, !341%#+!G, ' 0 !C$#?%&, !C$, "
$>", 0 ' J%+- !- >%&' +4, A!!G2, $, ;#$, E!12, !341%#+!G, ' 0 !' )J, &!/ / <!1#!C,$;#$0 !,4#+#0 %4!0 #&, "%+- !#;!
1@#!C#"%4. !' "1, $+' 1%?, )E!@2%42!, =' 0 %+, &!12, !N,+,;%1)!#;!! "#$%&' !S#%+%+- !#+, !#;!1@#!, =%)1%+- !
$, - %#+' "!4"%0 '1, !%+%1%' 1%?, )A!!G2#), !$, )>"1)!' $, !-%?,+!%+!3CC, +&%=!RA!!G2, !0 #&, "%+- !@' )!+#1!
>1%"%W,&!1#!, )1%0 ' 1, !12, !4>0 >"' 1%?, !- $, , +2#>), !- ' ) !$,&>41%#+)!H#$!12, !4#)1)!#$!N, +, ;%1)!#;!12, !
' "1, $+' 1%?, )I!%+!' !0 ' ++, $!4#+)%)1, +1!@%12!12' 1!>), &!;#$!12, !#12,$!` >' +1%;%, &!C#"%4%,)A!!^#$ !@,$,!
12, !, 0 %))%#+)!$,&>41%#+)!' +&!4#)1)!#;!12, !4' C"' +&"1$' &, !#C1%#+)!%+4">&,&!%+!12, !1#1' "!#$!
)>0 0 ' $. !$, )>"1)A!!G2, !4' C"' +&"1$' &, !C$#-$'0 !%)!%+1, +&, &!1#!N, !%0 C", 0 , +1, &!4#+4>$$,+1".!@%12!
#12, $!$, 4#0 0 , +&, &!C#"%4. !' 41%#+)E!1#!- >' $' +1, , !12' 1!, 0 %))%#+)!1' $- , 1)!' $, !0 , 1!@%12%+!12, !
4#?,$,&!), 41#$)E!' +&E!C#1,+1%'"".E!1#!- , +, $' 1, !' &&%1%#+' "!$,&>41%#+)!' +&!4#)1!) ' ?%+- )A!

: 1( #,2* #2&!V17'$-!
G2, !F #?, $+0 , +1!5#"%4.!' +&!/ ##$&%+' 1%#+!G,42+%4'"!] #$J%+- !F$#>C!C$, ), +1, &!;%?, !C#"%4%,) !
12' 1!@, $, !>"1%0'1,".!' &#C1, &!;#$!$, 4#0 0 , +&' 1%#+!N. !12, !341%#+!G, ' 0 A!!G2, ), !C#"%4%, )!;'"" !%+1#!
1@#!4' 1, - #$%, )Q!,;;#$ 1)!12' 1!,+'N", !#$!, +2' +4, !12, !)>44,));>" !%0 C", 0 , +1' 1%#+!#;!C#"%4%, )!
$, 4#0 0 , +&, &!;#$!)C,4%;%4!), 41#$)E!' +&!C#"%4%,)!12' 1!;#)1,$!12, !&, ?, "#C0 , +1!' +&!4$,'1%#+!#;!
1, 42+#"#- %, )!' +&!N>)%+, )), ) !12' 1!0 %1%- ' 1, !- $, , +2#>), !- ' ) , ) !' +&!C$#0 #1, !12, !4$,'1%#+!#;!S#N)!
' +&!,4#+#0%4!- $#@12A!!!%+'" ".E!12, !F #?, $+0 , +1!5#"%4.!/ ##$&%+' 1%#+!G, 42+%4' "!]#$J %+-!F$#>C!
, =' 0 %+, &!12, !0>"1%C",!C"' ++%+- !'>12#$%1%,)!' 1!' ""!",?,") !#;!- #?, $+0 , +1!%+!!" #$%&'E!' +&!12, !
341%#+!G, ' 0 !2' ) !$, 4#0 0 , +&, &!0 , ' )>$, )!1#!%+4#$C#$'1, !- $, , +2#>), !- ' ) !4#+)%&, $' 1%#+)!%+1#!
- #?, $+0 , +1!C"' ++%+- !C$#4, )), ) !' +&!%0C$#?,!4##$&%+' 1%#+!' 0 #+- !, +1%1%, )!@%12!#?,$"'CC%+-!
S>$%)&%41%#+A!

!

!
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! 99! 988: !/ , +1, $!;#$!/ "%0 ' 1, !<1$' 1, - %, )!
*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!

 

! 2#,0- !) #$%, ' &- !
G2, !341%#+!G, ' 0 !;#4>),& !4#+)%&,$'N",!1%0 , !' +&!4#+)%&, $' 1%#+!#+!12, !%))>, !#;!%+4$, ' )%+- !
!"#$%&'()!, +, $- . !) , 4>$%1. A!!G'N", !* e"Y!C$#?%&,)!' !)>0 0 ' $. !1#1' "!#;!;>, "!) ' ?%+- )!;#$!` >' +1%;%, &!
$, 4#0 0 , +&' 1%#+)!N. !;>, "!1. C, A!!! %- >$, !* e"M!)2#@)!12, !$, "' 1%?, !) ' ?%+- )!#;!C, 1$#", >0 !N. !C#"%4. !
$, 4#0 0 , +&' 1%#+A!!! %- >$, !* e": !)2#@)!, ' 42!$, 4#0 0 , +&' 1%#+()!4#' "!) ' ?%+- )!N. !0%""%#+!)2#$1!
1#+)A!!! %- >$, !* e"[ !)2#@)!, ' 42!$, 4#0 0 , +&' 1%#+()!+' 1>$' "!- ' ) !) ' ?%+- )!%+!N%""%#+)!#;!4>N%4!;, , 1A!!
!

N+?7#!! <"T>!N1&+7!5%#7!9+( ' 209!

N1&+7!6%#7!)+(#3 !DBBA"DBDE!
M77!O#$1**#23+&'129 !

5, 1$#", >0 !! !!!!!!!!!XYAX! ! N%""%#+!- ' ""#+)!

/#'" !! !!!!!!!988A9! ! 0 %""%#+!)2#$1!1#+)!

^'1> $'"!F ' )! !!!!\ EY[ DA8! !! N%""%#+!4>N%4!;, , 1!

!

6'0%,#!! <"S>!V#&,17#%* !9+( ' 209!?- !,#$1* * #23+&' 12@!DBBA"DBDE!
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*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!
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6'0%,#!! <"A>!U+&%,+7!0+9!9+( #3!?- !,#$1* * #23+&' 12@!DBBA"DBDE!
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! 9D! 988: !/ , +1, $!;#$!/ "%0 ' 1, !<1$' 1, - %, )!
*=,4>1%?,!<>0 0 ' $. !!!!! !!!!!!!!!!!!!@@@A;"4"%0 ' 1, 42' +- , A>)!

 

!"# !$%!&' ( ) *"+!, - "34!, - "54!/ 01!, - "6!!
3!] "7!! #$, )1!b , )1#$' 1%#+! * <B"X' !b,+,@ ' N",!5#$1;#"%#!<1'+&'$&) !!
3!] "9' !3 ;;#$, )1' 1%#+!#;!!#$,)1,& !a' +&)4' C, ! * <B"\ !^ >4", ' $!5#@, $!!
3!] "9N!3 ;;#$, )1' 1%#+!#;!d$N' +!!#$,)1$. ! * <B": !/#0N%+,& !c , ' 1!' +&!5#@, $!<.)1,0) !!
3!] "Y' !! #$, )1!V-1A!;#$!/'$N#+ !<1#$'-, !U!5%+, ! * <B"[ !5#@, $!5"' +1!* ;;%4%, +4. !K0C$#?,0,+1) !!
3!] "YN!! #$, )1!V-1A!;#$!/'$N#+ !<1#$'-, !"!5>N"%4! * <B"77!a' +&;%""!F ' )"1#"*+,$- . !!
3!] "D!d ), !#;!!#$,)1$.E!R%#0 ' ))E!!,,& )1#4J)! * <B"79!B, 0 ' +&"<%&, !V ' +' - , 0 , +1!5$#-$'0 )!!
3!] "X' !! ' $0 %+- !<#%"!/'$N#+ !V ' +' - , 0 , +1! * <B"7Y'!*+,$- . !* ;;%4%, +4. !%+!b, )%&, +1%' "!R>%"&%+- )!!
3!] "X4!! ' $0 %+- !^> 1$%,+1!V ' +' - , 0 , +1! * <B"7D!K0 C$#?, &!R>%"&%+- !/ #&, )!;#$!* ;;%4%, +4. !!
3!] "\ !b , &>4, !a#))!#;!F$,,+ !<C' 4, ! Gad "7!B, ?, "#C!' +&!*= C'+& !a#@"F $, , +2#>), !F ' ) !! >, ")!
3!] "M!5$#0#1, !K+")1' 1, !R%#;>, "!5$#&>41%#+!! Gad "9!a#@!b#""%+-!b, )%)1' +4, !G%$, )!!
3!] ": !5$#0#1, !V>+%4%C'"!<#"%&!] ' )1, !G, 42A! Gad "D!K0 C$#?, !G$'+)C#$1'1%#+!<. )1, 0 !V-1A!
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Table EX-4. Energy Supply and Demand recommendations summary 

Policy No. Policy Recommendation 

GHG Reductions 
(MMtCO2e) 

Net 
Present 

Value (See 
Note 2) 

2009Ð2025
(Million $)

Cost- 
Effective-

ness 
($/tCO2e) 

Status of Policy

2017 2025 
Total
2009Ð
2025 

Tier 1 

ESD-5 

Promoting Renewable Electricity 
through Renewable Portfolio 
Standard (RPS), Incentives and 
Barrier Removal (20% by 2020) 

17 34.5 319 -$9,274 -$29 Approved 

ESD-6 Nuclear Power 0.0 7.3 49.4 $1,782 $36 Approved 

ESD-7 Integrated Resource Planning 
(IRP) Not to be quantified Approved 

ESD-8 Combined Heat and Power (CHP) 
Systems 1.8 2.2 26.5 $126 $5 Approved 

ESD-9 Power Plant Efficiency 
Improvements  8.4 8.9 111.4 –$1,541 –$14 Approved 

ESD-11 Landfill Gas-To-Energy (LFGTE) 3.7 8.7 64.7 $79 $1 Approved 

ESD-12 
Demand-Side Management 
(DSM)/Energy Efficiency Programs, 
Funds, or Goals for Electricity 

13.0 21.8 201.4 –$8,566 –$43 Approved 

ESD-13a Energy Efficiency in Existing 
Residential Buildings 

3.4 5.4 50.4 -$1,432 -$28 Approved 

ESD-14 Improved Building Codes for 
Energy Efficiency 0.0 4.9 9.9 -$265 -$27 Approved 

ESD-15 
Training and Education for Building 
Operators and Community 
Association Managers 

Not to be quantified Approved 

ESD-17 Consumer Education Programs Not to be quantified Approved 

ESD-23 Decoupling Not to be quantified Approved 

Recent Actions 

 
Building Codes for Energy 
Efficiency (HB 697 and Executive 
Order 127) 

8.0 15.4 136.5 -$4,082 -$30 Not applicable 

Sector Totals 47.4 93.6 832.8 -$19,090 -$23  

Sector Totals After Adjusting for Overlaps 
(see Note 3) 44.4 106.4 841.3 -$16,143 -$19  

Reductions from Recent Actions 8.0 15.4 136.5 -$4,082 -$30  

Sector Totals, including recent actions and 
adjustment for overlaps 52.4 121.8 977.8 -$20,226 -$21  
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Table EX-5. Transportation and Land Use recommendations summary 

Policy 
No. Policy Recommendation 

GHG Reductions 
(MMtCO2e) 

Net 
Present 
Value 

2009Ð2025
(Million $)

Cost- 
Effective

-ness 
($/tCO2e) 

Energy 
Securit y 

Fuel 
Savings  
(Gallons 
Saved 
2009Ð
2025) 

(million 
gallo ns)  

Level of 
Support 

2017 2025 
Total
2009-
2025 

TLU-1 Develop and Expand Low-GHG 
Fuels  6.20 12.62 106.41 –$15,161 –$142 37,290 Approved

TLU-2 Low Rolling Resistance Tires and 
Other Add-On Technologies 0.80 1.84 13.99 -$1,259 -$90 1,665 Approved

TLU-3 Smart Growth Planning 
Not Quantified Separately;  
Included in Other Analyses 

Approved

TLU-4 
Improving Transportation System  
Management (TSM) 

3.94 6.98 63.91 -$5,106 -$80 7,858 Approved

TLU-
5&6 

Land Use Planning Processes and 
Increasing Choices in Modes of 
Transportation 

1.77 3.54 28.29 NQ NQ 3,200 Approved

TLU-7 
Incentive Programs for Increased  
Vehicle Fleet Efficiency 

0.84 1.56 13.14 NQ NQ 1,564 Approved

TLU-8 
Increasing Freight Movement  
Efficiencies 

0.59 1.10 11.52 $21 $2 1,302 Approved

 Sector Totals 14.14 27.64 237.26 -$21,505 -$110 52,879  

 Sector Total After Adjusting for 
Overlaps 12.73 25.14 214.35 -$18,400 -$106 48,786  

 Reductions from Recent Actions 19.10 34.11 307.24     

 Secto r Total Plus Recent Actio ns 31.83 59.25 521.59     
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Table EX-6. Agriculture, Forestry and Waste Management recommendations summary 

Option 
No. Policy Option 

GHG Reductions 
(MMtCO2e) 

Net 
Present 
Value 
2009Ð
2025 

(Million $)

Cost- 
Effective-

ness 
($/tCO2e) 

Energy 
Security 

Fuel 
Savings 

Status of 
Policy 

2017 2025 
Total
2009Ð
2025 

AFW-1 
Forest Retention—Reduced 
Conversion of Forested to Non-
Forested Land Uses 

0.5 0.6 7.2 $186 $26  Approved

AFW-2 

Afforestation and Restoration of 
Non-Forested Lands        

A. Forested Landscape       Approved

Afforestation 1.6 3.1 28 $134 $4.9   

Reforestation 6.1 11.6 104 $555 $5.3   

B. Urban Forestry 4.6 8.7 78 $759 $10 

3.5 million 
short tons 
coal, or 
76,000 

cubic feet 
natural gas 

Approved

AFW-3 

Forest Management for Carbon 
Sequestration        

A. Pine Plantation 
Management 0.5 0.9 7.9 $84 $11  Approved

B. Non-Federal Public 
Land Management 0.3 0.4 3.9 $41 $11  Approved

AFW-4 

Expanded Use of Agriculture, 
Forestry, and Waste 
Management (AFW) Biomass 
Feedstocks for Electricity, Heat, 
and Steam Production 

21 40 361 $7,432 $21 

22 million 
short tons 

coal or 
486,000 

cubic feet 
natural gas 

Approved

AFW-5 

Promotion of Farming Practices 
That Achieve GHG Benefits        

A. Soil Carbon 
Management 0.5 0.9 8.0 –$74 –$9 

5 million 
gallons of 
diesel fuel 

Approved

B. Land-Use Management 
That Promotes 
Permanent Cover 

N/Q  Approved

C. Nutrient Management 0.2 0.3 2.6 $68 $26  Approved

D. Improved Harvesting 
Methods to Achieve 
GHG Benefits 

N/Q  Approved

AFW-6 
Reduce the Rate of Conversion 
of Agricultural Land and Open 
Green Space to Development 

0.2 0.5 4.2 $394 $93  Approved
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AFW-7 In-State Liquid/Gaseous 
Biofuels Production 4.0 8.2 68 –$532 –$8 

4,075 
million 
gallons 

gasoline 
and 271 
million 
gallons 
diesel 

Approved

AFW-8 

Promotion of Advanced 
Municipal Solid Waste (MSW) 
Management Technologies 
(Including Bioreactor 
Technology) 

1.9 4.4 34 $294 $9 

190,000 
short tons 

coal or 
4,000 

cubic feet 
NG and 

109 million 
gallons 
diesel 

Approved

AFW-9 

Improved Commercialization of 
Biomass-to-Energy Conversion 
and Bio-Products Technologies 

       

A. Manure Digestion/Other 
Waste Energy 
Utilization 

0.04 0.09 0.8 –$13 –$17 

4,500 short 
tons coal 

or 100 
cubic feet 

natural gas 

Approved

B. WWTP Biosolids 
Energy Production & 
Other Biomass 
Conversion 
Technologies 

2.4 5.0 42 $1,848 $44 

2.5 million 
short tons 

coal or 
55,000 

cubic feet 
natural gas 

Approved

C. Bio-Products 
Technologies and Use 0.2 0.3 2.6 –$161 –$62  Approved

AFW-10 Programs to Support Local 
Farming/Buy Local N/Q  Approved

Sector Totals 44 85 752 $11,014 $15   

Sector Total After Adjusting 
for Overlaps* 25 58 469 $5,974 $13   

Reductions From Recent 
Actions Ñ Ñ Ñ Ñ Ñ   

Sector Total Plus Recent 
Actions 25 58 469 $5,974 $13   
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Table EX-7. Government Policy and Coordination recommendations summary 

Policy 
No. Policy Recommendation 

GHG Reductions 
(MMtCO2e) 

Net 
Present 
Value 

2009Ð2025 
(Million $) 

Cost- 
Effective-

ness 
($/tCO2e) 

Status of 
Policy 

2015 2025 
Total
2009Ð
2025 

GP-1 Targets, Reporting, Funding, and 
Accountability Measures Not to be Quantified Approved 

GP-2 Public Awareness and Education Not to be Quantified Approved 

GP-3 Inter-Governmental Planning 
Coordination and Assistance Not to be Quantified Approved 

GP-4 “Green” Business Development 
Policies Not to be Quantified Approved 

GP-5 Introduce Core Competencies Into 
Professional Licensing Programs Not to be Quantified Approved 

 

Table EX-8. Adaptation Strategies recommendation summary 

Framework  
Identifier. Planning Framework Element 

Status of 
Policy 

ADP-1 Advancing Science Data and Analysis for Climate Change Approved 
ADP-2 Comprehensive Planning Approved 

ADP-2.1 Local Government Level Approved 
ADP-2.2 Regional Government Level Approved 
ADP-2.3 State Government Level Approved 

ADP-3 Protection of Ecosystems and Biodiversity Approved 
ADP-3.1 Uplands, Freshwater and Marine Systems Approved 
ADP-3.2 Beaches and Beach Management Approved 
ADP-3.3 Species Protection Approved 

ADP-4 Water Resource Management Approved 
ADP-5 Built Environment, Infrastructure and Community Protection Approved 

ADP-5.1 Building Codes and Regulation  Approved 
ADP-5.2 Flood Protection Approved 
ADP-5.3 Beaches as Infrastructure  Approved 
ADP-5.4 Transportation and Other Infrastructure Approved 

ADP-6 Transportation and Other Infrastructure (moved into ADP-5)  Approved 
ADP-7 Economic Development Approved 

ADP-7.1 Tourism Approved 
ADP-7.2 Other Resource-based Industries Approved 

ADP-7.2.1 Agriculture Approved 
ADP-7.2.2 Forests Approved 
ADP-7.2.3 Marine Approved 
ADP-7.2.4 Aquaculture Approved 
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Framework  
Identifier. Planning Framework Element 

Status of 
Policy 

ADP-7.2.5 Mining Approved 
ADP-7.3 Construction  Approved 

ADP-8 Insurance (Property and Casualty) Approved  
ADP-9 Emergency Preparedness and Response (Extreme Events) Approved  
ADP-10 Human Health Concerns Approved  

ADP-10.1 Health Care Approved  
ADP-10.2 Air Quality Approved  
ADP-10.3 Wastewater Treatment Approved  
ADP-10.4 Disaster Response Approved  
ADP-10.5 Medical Treatment and Biomedicine Development Approved  

ADP-11 Social Effects Approved  
ADP-11.1 Social Justice Issues Approved  
ADP-11.2 Food and Water Security Approved  
ADP-11.3 Housing Approved  
ADP-11.4 Intersection of Climate Change and Human Behavior  Approved  

ADP-12 Organizing State Government for the Long Haul Approved  
ADP-13 State Funding and Financing Approved  
ADP-14 Coordinating with Other Regulatory and Standards Entities Approved  

ADP-14.1 Federal Government Approved  
ADP-14.2 Professional Societies Approved  

ADP-15 Public Education and Outreach Approved  
 


