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2024 foi o primeiro ano com aquecimento
acima de 1,5°C

Temperatura média global por ano, comparada com a média
pré-industrial (1850-1900)

1,6°C acima da média pré-industrial
—

EESE

+1,0C

i

+0,5C

média pré-
industrial

I
1940 1960 1980 2000 2020

Fonte: ERAS5, C3S/ECMWF. A cor mais escura reflete um aquecimento maior 1 &
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segundo Setzer e Artaxo (2018), ultrapassar esse “limite” poderd causar efeitos climaticos
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y the World Bank Group. funded by ESMAP. and prepared by Solargis. For more information and terms of use. please vigit http://globalsolaratlas.info.
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GLOBAL HORIZONTAL IRRADIATION
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IBAR? =<3 A7 K&87,8,>] E8? (D, =8, B, EKL>? G? B, =G KE<=K?BY
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7hA *4 %6, 4°%, -

2 CAPOSYBC>CRMWCS |1 <VB7, 8, =>TI@SWDS, =8, 1 SFIK >2>TUNGS, U<98:RL>1 |
R >2?=<,<,1 >7A8=<=>>7>TU8, E>8, EXABR, E<7, K?BC <L LX€?7D<, A?L>? AZ? 8GRIS:,
I <LG >?K,9BOB, EXI <I>7,8, (BB IBIGGS=> 8] 9G?B:R>A?j I @8,> GAB:Y3 >LG<, 8, (B8C
A=OW>CAG FA8CI B, BL<7 L>@R<, + B B ,GL>-UG<, A8-8, K 1 8@ 78, 7B, 87,
RRL<BG@S,AI <Bl 8,8:F7 8KLS, >IFRFURS,>LGL>,ES,] (ER78=F>2=H A8 = KIBC?IX,
<L [>@R> I GG GB7, <C G ESARC 8] 9G?BE >?L<LG<C ?<C ERAEC =>, R, =,
>0>TUS, > FIG8Y2 :; 8?=<E8B,Bl ,A? 75,1 8@ 7>UG?8:R<,CTHX<, E8RG8?<,C8EPCI B, A <,
Bl ,:</8:, >(RFUGK, E87,8,G E:>1 >?BWBK, = (@] 8C KRL<BG<RE@X, =LG=<, 8, (B3, 8:I8,
QAGH AB,( <87 "FIG8,8<,:<?K,=<,8?<B<,SB>BL<7A> 3, SERWD:,~T3G? B> =8, B=G W< G 8R
ALTBI=<@X> B 8K =G S ES2>TUNGY

<1, @ERE=8C8C8? :@C 8EPC7B=8C 78, E-CSBEGRE<B- , TB?=81 >?IBW, E8,

Gl ,8E:G8=8C=>1 87>(R,E7 38, > >PRES, ER, <9B7, 5B B=<C 8@Y5 <, el 9G, ZAB:RS,
G E>1 >?BWDX, = Bl 8, BAI8, (<:87, KRL<B@S, 7<, Ml EBC=> 8@KFC =8, | 2G>1GS=>,
M=>R:=> 8] EG8N7?=>0 M NPC-S8EC?B,AI <Bl 8<E<TG8=>{3B87E8R3:(; 87,
8,51 @>7B,7>AG8=>=>C: BW>C>?>TUNGSCABE?F @A ,98C>>1 ,E>(SB@8,> G<L8VIX,
BA<VUBSY" A1 ,=> (BEIG,8,=1 87=8,>7>TUK28, =8, G AEBMBRAB, G GBKES, E<=, GG,
X < B, <==< PEQG >, B8R, <BRC B?@>1E8=C >, VADC Ed9: xR EXI <[>7=<, 8,
=EB BWX,=<,A<?; >AT >7 KG9 7, BA <:<UBCRKL<:IBG8C>,(BICSE: G8W>CY

"< PGB <G 8, GBURMDK, =, 8GE-ARG TXG:C 8<, | <=><, => FKQK, EKE<(RR<,
F7398:; <,? D<9BA8 8E>? SCBIIA87, AR BAB-TXIGSCE7 KA8CESR,G E:8?7BWB<=>Bl 8,BI38,:87,
REL<IBGSRI 8CII 91 ,AA=>7Bl 8,A EP>?(D< SEKIB=8=8,=<CEN3 ABGCAS?EXG<C
SB>, 81 E8TI , 8C SE:@8W>C =8, B-A?<:<UB, KRL<:B@S, 7<, 81B8:, | >7A8=<, =, >7>TUBY3 >3,
I 87>GRRXE>RI <C SB>, <C B R=<C<9FG<C 8<, T38:, =<, F/898:; <RE<SI , A’FIGBG,E87, 8,
=ABIX, =, GBW>C >?>TUNG8C (BEIF L€ >, B8R, <, >?TGBAT 7K, =<, A?; >AT 7K,
AGYENGE,2<,A81 E<,=8, TX(28,8F: @8=8, hC>?>TUBC <L LY
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ahS CA( 4 °&S5 *-

Y, 898 < P, Al <, <OQHE<, 878:@87, >, SEPCGTIBT, A1 , =>I8:; >(R<, ERKAX, =,
F8?CWB<, B8, Bl 8, 1 8FAK >?>TUNAS, 1 8@ (B(E?F >, SB>, <, + B X1 , G E:87W?=< ?8C
d:Kb 8C="M=8REX, 8F>:8=< A , 8 A<?(B?E>, 9BAR,=>, 1 GEBWI,=<C G ESAXCRI 9G?BE&Y
MGREPCG?E=<,BI 9" RL 1CIECARC 7 8Ax?8=<C8, & ESAXC SB>>((B, F/8? (V< F<BI >R
SEPCGTE?=<RI 9" ,<C8EAXCIXGA<CSB>>UD, EPCGTBC? < EKAE, =G i<, =, K7 B,
=>>7>TUB, HT<L 1>, 7D AT AS? 8: YV B, >UB=<,89B? B =G>, §, 8L8: GV, =< E<B? A,
(<81 "FIA,:<A8:RE8(B?=<E<7 K=8C8CRBEZC==( >?7(78] K =<{G"1 8 KKL<BGR
8P, A SIB7h,8? :(@,=<Co>?>DASC>A?) I @<C>8l 9G?BG=ATH?BC=8,B8,G¢ E:8?IBVIXY

0Y 2 9QHE<N>R:,

2 SO UB:,=>,F898:; <R\ =>C?L<I>7Bl >UB=<=,L@90G8==,¢ E>1 >7IBWX,
=Bl 8§ B((38,C:87 KRL<B@B,=, B, =@7GBXS,?<,Al EBC 8Q@KGEC=8,1 ?®>1E8=>,
M=>78:,=>, 8l EG8NRB?=>Q0 M NR<OQIEI?=<9>7>TA87, K=< Ed9: (G, Al ,8, G KT SV,
A<; G8R8?8:(G8=8,>,8EPC? IB=8,7>(B>, F/898:; <Y

0Y 2 IQIE<CYEANGC

<1 ,<GBI,=, 813 UG, K=8C8C8? _:(@C8EACG? B=8C? <,<9QIL<, BB, F898:; <,
G,EKE >,8,ABl ETG<C8E>AXCEEPC? B=<C?<CAB3G PCIOQIL<CEANRZ

pY &>AMR7, <, IPIK ; @V, >1<BAS? A5, =8, I SFAK >?>TUHAS, ?78As?8:R
AGRY=< 8CKIBC P?<L IXG@=>, BB, =>, >?7>TUS, > "FARRIEAXC F A xR
>A<?) 1 @C>, G EBARCSI 9G? B,

-Y ' >B2G=8=<C> EX@CGCIOP,>7>TUS, (:87,78,* 878XR8,>, 7<,:<AB:,=8, BU3 8,=, BV,
KEL<B@, EKE<UBR<ICGTLE? =<, G LETGIHG TXIABC>? L< LGRC>, 8C A?=(W>CE8T,
LEIGGEE=>A<?) 1 38,78, E:8?7IBVID<g

nY " L8:@7<CE ESAXCEI 9G?BGE>>A<?) I xC?8,E<QW=8,G E:8?EBWA =8,B{38,:<:87,
?7<, Al EBC =8, | M NR > , (BOUGBWX, h, K?EB, A7 AS?8:R A2(G>R7=<, <,
SB7=( >?E=8,=>1 8?=8>7>TU A, 818:,=> K71 8,BE?F I >Y
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bh. $+,1(%$4,6754(n)%, -

Segundo Goldemberg (2009), “a forma como a energia ¢ produzida e utilizada tem
profundas implicagdes ambientais, econdmicas e sociais”, tornando)C, Bl , =<C E1G AES@;
=@IGCAEL E<%?7><C=8,; Bl 8?G8=>Y6 BI?=< A, A<?BI K E8B,<CCAB<C\ & >\ \ R
Pl <C<,BX AP B, =<EFV><>=<U G?78BR.:, Al <EQGAESG] SFEC>?>TTJHMEREX,
8ARTHFRB> |, UR?= EKAUX,=>BPO8? GEWX,>>] E8? (I3, G=BFA8:RETG AES:1 >?E>1 ,E8&XCC
=C7L<LE<y" , >?7>TU8, KI <BR>?HXRBI , E8E>, Al <, >>1 >?7K U<E< XU, >FRFUAR
[ >=@?=< R?TER=BE:=8—=>C >, Bl 8§, =F>?=H A8, =, >ABIXC TAEQR?D:, 77<L [>@&Y
#HBYK, 8, GER X, | <==<, >>TUHE, | <(FKB, CBC . R B?K, =<, E?K, =, L@\, =8,
=@GE<?QGG8=>=>1 SF18.ETG 8,SBR?K,=<CE ESAKCSI 9G?BGU-RB=<CY

" > @D =NICC= %P YIBBINYY/P>,<8SB>Ab >? K U<98:RC,GE? (H<B=G8?E,
=<, 8L8? W, SB>, >((B, 7"L.<:BWB, F<BI >RIK7? 8?=<, BTU>? B>, <, =98E>, 97>, <C ABIKC CA8G; >,
8l 9G?BEG=<1 <==<>?>TUHA,SB>>(F ,8B8?7=<,78,"E<A, G 1& 8[>(R- . . - PY&X,?7<C:>18,8,
E>?(87,SB>,8,1 8FIK>"FI28, 8H:,", GBE?F >, SB3?=<,B:8] <C8,:<?UEBKY" A ,=GER
BEKPCA <,8,LB:?>1B9GEE—=,8, ACU<E<XBRCTKMI ,8,7>A{(G8=,=,=I>TUI@ES WX, >,
CABR? W >7>T A, IN<:=>] 9> R-..rPY

b B8?=<8?8.@8I <CE<7<BFR,[>7B?ER+BA>TGU>0. . iRl <(B,SB><B71 <a>PIK,
>(BRa, A<UBI 8, C7, 8UXAB8—=< 8§, Bl 8, GG, 7>BIL8RAI < C, <1 >d < PEPC?BWG, B ,
=CSBERS, SH <CPG<Y* <M R8I , A<l < 87Bl >7B,' <=IB>CO. poR<, 8BK7,=(8A,
SB> B:, B?j 1 >7< A, > A8:, E8T8, SB>, >J @, 8, LGS, 7<, E:8?>18, 6 >7TRY* 87, >1L.G>? A87, (1S,
& E<7e? ABR+BA>1GUS,0. . nBTBKBI 8, A<l ESBWA, =8C A<?=(W>C=8,6>7R, A< ,8C=8,0B8R
BIGES?=<, BB:, 8?78:<U8, E8B, =1 <?(FR7, Al <, < >PE, >UBB, A<?FOBGEG RESR, 1 8?E-7, 8,
Bl BRBEBR,ETHEP,=?F<,=>,:G GCX(C? ABGh, LGSRCAB?=<>>7

*8B,C,BTB 8,G>B8,=8,0 E<Te? AB,~—<>P(I<>UBBRE<=>)C, Al E8R7,
8,6>7R,>, 8, 0 BEY%w SBS? I, 8, Al 8=8,=>, 87, SB>, >?L<:1>, §, 6>78, &,
I 8?F ,>7F>JFPl <C8EKJ G 8=<CG=>,p. € ,>,/. ¢ R8,0B3RSB>,8F,
<?=>,RB9>1 <C?D E<UBGCGPCLG<@SEFCGIB,>IFH1 <C=>p/. ¢ ,h,
7<@,>,p. . ¢ ,?78,(BETDAG, > E<(UB,8< ( < YVIBC=E7?WWC>I G L8,
=K, =<, BK,=>, SB>, 8] 9<C <C XE<CA>ECC,>?A?F8H | h,
I >Ad 8=@ke? AB=<( < YBCEF?WCI @1 E<ISB>,8,6 >78 E<(BG
Bl 8, I 8=8,=>, [ BCC ARESKC=>, 89(X7>7, E§TB>, =8, B=@WX, > #GS,
E<(<Y3 > =88, 8=@W<,SB> A >1B,h,6 >7TRBRIE>? 8C8, : BK LG >:,>,
E87B>=8C<?=8C=,7 =5, 8IG A ,8,(BE>TDAE,=8,6 >78,C1 ,GETEH ABR
>7SBR? 1,8, : BKB FRLG:>18,", 89 X7LGS, ? 8 (FISKCEHRBREKL<AR?=<CB
8SB>AG 7Y >7>TU8,89XLGS, BK AT ,SB>,8CI <."AB.8C=>,ATK(C

WBCGCLGH REKI <>?=<E<=BWB, =, B:<7, <, SB8:,> , 87>, 8398,
Cr=<, 1 UG<, B8R, <, >EBW,, >, >] , 7B, , P(E?C >, B8,
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[ 8?BE? W, =<CW@1 S8CLAE<G? 8, BETAG, BTHPEHYVEE, N, <,>PO,
>BB, 9>7"I<R CG1 , < SBY:, 8, LGS, 78, 6>78, GA8, & E<@X>Y
O BA>TGUR- . . nREYpPY
+BA>IGU0. . nPE<T] >G=,B8 E>CSBGBR? B,C,: & (B,8E>? 8C8,=—IBAR7,<C8(E>AKC
?78BRGE> E<HE<C=>PE>UBRRI 8CEBI 9 ,8E<?IB,(BRCA? GSBH AGC?>IBKESCY2 ,8BKR
=K SB>, < A 8] 8=< a:8=< EPB-US:, =< >PE< >UBR3, ZBP)C, 8<, APAb >7I, 8A>R=<>,
STHAXS:, =, A<? ATFRW>C=>, ATRCBC(C?8,8H <(BRB,BTPIPRAI <<, <KIBJIAP<I<,
(CFC), o 6xido nitrico, o 0zdnio ¢ o dioxido de carbono (CO:). Tais gases intensificam o
8SB>Ab >7 K, U<98:RE<@; 8<, E<B? AB: G- ,<,>P(<,>UBI, ? SBB:RPABRI ,7< 8Bl >7K =8,
Bl EBBR,I "=6,=<E:87>BY
MIK?=<BI 8,971>,8? 8:<USRABC >, AP >? K 8A>>B=<=>1 @D<,=>NY%HE8R,
8,8H <(BR,=<E:8?>B,A?KIBRGAB!=<3 81 8(&>( BTR?(0. . sPZ
2 ,E87>R,1 8@ESPAG< A1 ,8,6>TR,A, Bl §,:>1 9B, =Rl K, =<
SB>BI 8,SB8?K58=>>] A8, = > >UBB,E<=, BB 7Y6 BEB)C=,
4 B BXY( >, 7D KOG, B < PO, >UBBRS, Bl E>BBR,=,4 BCCGAS,
[ >7<7,SB>8,=8,6>7R8,—,1 > <,4 BBG>8?=<,1 SEEM G <=<(<Y
*<Pl RAL , <, >BGK, >UBBRS, Bl EXBIBR, 78, BE-TING, = 4 HBC",
AIA,=>,0s.,U Y3 81 8CG5>,( BTB?@®-. . sREY roPy
3 @?E, =B, PT>I DR, KN 8, A1 <,C,E8XB §,878:@87,<CE& ESAKCSEI 9G?BG=8C
SKLG8=C; Bl 8?8M>E>ASB:1 >7B 78, >(CBR, =, BRBWX, > 7Bl <=, >?>TUGRAI >WAB S8,
B?; 87,=>(IBSB>, 7<,138:,=8,="A8=8,=>, pr . YMG=BR?E, (>, E>7X=<RSB> Bl §, E87A>8,=8,
A1 B?G8=, A7EIGR8RAI >WBE > (1G,8:>BCEI 7, 8CE-TE>AISC=>,SB> < B AP K3 B<,=>,
A OBEX>G@G@IVCG@R-UBTEI  A<?FIGBA=<=K1 §=G18 E87,<8SB>AT >?I U<98:R<BC@R
E87,8,>>18VWB< =8, B E>BIBR,I "=8,=8,6>7T8,() G>R-..qPY
5>, A? TGRBL , 7<L<, A7 AW, 1B?; 8, KW, =>7F<, =<1 <LG >?KRSBS:, CQR<, =8,
FR? (B >?>THAY2 I > <E<=,C7TB7=G< Al <<ERAIE=00TEBW,UR=BS:,=8C
KEC 7D, PI<L IXG >, E<B7BEC E<7, K7BC P7<L @R >TAG?EC >, 81 9G?R:1 >7E,
THE<?C @Y F8? OB >?>TEE,? B,C: 6 BB,8E>? 8Ch, F<A8, A< VURSRI 8C>?L<:I>H 8§,
T>FBBRWK, EKIB?=8,=8C 7> SW>CEABGR>A<?j I B8C>,81 9G?B@ 78 A5?8=8Ch,>?>TUBY
W, <LG >?KNG EBAS?8=<B?IK E<I AL EKI GXCABET8AS78G—, Al < <" A<=,
* 86>, <C2 IQIE<C=>,3 >C7L<LG >?K,( BB?F>,Q 3 (P=8,25 1 ,—,SB?K,E<T,EI >C
CGABG>, ASTEIMACSB>, 8> B8, <CAGAC=Bl ,ASEAG A, ABC < 8BS, E8=D<,=>,
AM G 87B7; 8,0 <U>T, %2 R-. p- PY*<IB?KRAI E>7=>7, 8, FRQIVAS, ; GFVAZS, =S8,
>7>TU8, >, <C =1 8B @G ", >(? A8:, ESR, TB?=81 >?7B7, SW>C A<?AAG?EC> (BE?F [>@R
<IG?B=8CES78,Bl ,IBBX,>?>TJHA,>SBEOQB=<Y
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" =AB=8,=>prr. > <C8?<CCABGECI 878RI , < KM:>AF >?7K,=8,8U>?=8,8] 9G?E:,
U<98:,>8.81 E:GW<=8C=@AB(G >CXI>,8,(BE?BIGGE=>=8C] SFIEC>"FIIC =E77EC
EXCCY 5 X, BX=<R KNN<B)C, >1LG>?E, SB>, <C | <=<C FB=GG?8@ =, BRBWX, =,
>SHRGERKP >7E, =E7=7BC=, K?BC TMCGREPAGSLSI ,CG7, 8L8:@=<C=@?F, =<,
>AKBI 7K, =<C PABIEC ?78BR®E; >, =<C ¢ ES8AKC ASSI 9G?BEY" , A6, >?>TUHS, =8,

8AVN @, 7< @M, =<(C8?<(G-. .. ,><CTFSB>?BC8ESU >G> , E8&XCC> ,=C?L<LG >7K,
TEMRI , 8, B AS, =, C, PE?@®7, <C (@1 8C >"FIA<C (X9, 8, VI8, =8, CIBR?WR
=AW > (BE?BIGGEE=, <BK8R- . -. PY

(>B?=<#B?&7,0. . qP,?7<VAE,SB>,8,>J E<BWX,=>1 8((8=8,=, >CL8C>UKF [>XG=>,
K7BC >?7>TUHRAR 8:@=8, 8<C EPBX<C 8l 9G’RBE >, & ESAKC ABG EXL<A=<C E>:§,
BIGEIWX,=(CCPABIXRANS, Bl ,A? 15 EP<ABES? B E8T,8,XAG=8=,Q,7<ENM G <CAB<Y
5> el 9GRGUGB)C,BL 8,UR?=>>,8B7 A5(B,9BUAS, E<7 K7 B>, =>,>7>TU8,8: B-7? SKES(RAI
foco em especial nas renovaveis convencionais € nao convencionais, tidas como “nao),
poluente”, a exemplo da fonte solar fotovoltaica.,

3 BB, =8CR?BCAI I A5? 8@ 98C8=8C>1 , A<l 9B (G TGRS, >7>TU8, (X287,
KRL<B@, SEKI>@, =GRl >7B, §, B=@W3, (X8R Bl , PABLX, §89B?=8?ER UBSHB, >,
8l 9G?RB:1 7B, 0x7W<Y (>B’=<, 7BHGE] *2. DO. ps R, >?>TU8, 87, E<ABG<, I 87,
E<B?AB:, FA G, =7FP, K=8C 8CK?BC P?7<L [>@RCG?=< (7 AB:, E8T, 8: 8?7, 8C1 >IC
AG KRCEKE<BC?<" AF<=>*8NaY" ,R,8=<W Bl 9 , HE<?=>hC?7>A{G=C=,
=7 FRB: GBS, >, =1 <ABKEIW, =<, 8AX, h, >7>TUS, >"FIMSRETG AES: 1 >?B,>1 , PUa>C
1 <BC>=,= @G A h, = FR=GG78 Y

5< +RBA@R S, SBADX, =8, I SFK > FI&8, KI 8, ==(PA <C >(E>ANGC =LG< h, (%,
=E>7=H AB,; @VI,=8,; G >FIAGE=Yd 9<B>[(B, K?E,CQ,A?(>78=8,>7<L > R(R,
LB:?7>190EE=>, 8, :<? G B7X=<C =, >UQWH , >, <C (& EBAKG 81 9G?RBG =A<TF7EC =8,
AL?(FBWB=>UR?=CB(Q8CH >J E<(K, TRUGGS=C>FBBRG=<UGET 8Y' ,AXC>7>TU KA,
=-. . pRE<T>I>1 E<RPL><B 8, B:B,==E>TI@EWA,=8,1 8FAK>"FI38,9 BU>(8,>,8,8BIH A8,
=, G>AG >?KCEBFUAC] \PA<<USC:G ESC> AL E>1 >?BPCO <1 8CSBG R-. pnPY

3 @?B=(CGER?<RI 8,; VIR SEPC? B=<>=<C=@TEC=ATH BC=<8B8:,] <=<
STSTARKT? 8) G, EPCA3=X>, 8EKIB?=87,8, <] E7>?(<, 97, <CBKPCSB>1 <K&SI ,8,
9B, E<7, < BW>CBE?F [X@ESR, 8, PBWA, >, < A? (Bl <,=>>7>TU8Y" , A, AG K#8R<C
G ESACEI 9G?BGEKL>? G?B(G=8,>] E:<BWX, =, K?BCTVCGR>, 8, AP B, =1 87=8,E<7,
CABR? W, >? >TSS, A<M ,>1 ,>LGH AB, 8, 7>A{G8=, Bl B, =, 1 B=8? WG >(FBBRG
=P =<CEKAWXC>TY

5>C, XIBJKR A, 7>A(C RS, 89<K87, =>, 1 87>, | 8@ =18:; 8=8, 8C EMG ARG
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APCGSB ABCRI 9G?RE=<,] <==<>?>TNA LA EBR=F>>8CE<=>] <CAR78CI B=8?WC
AG TMR< Al EKI >KF >?7K,=8 Al 8=8,=> <K 7G> < SURBLSI 7K, =< >, >UBRY6 8@,
T 1 >7<@®>ADK, 28A5?8=<C =GRl >7B, XI , < BX, GB? (<, =, I IBEHG TMCGR>,
L8, 8, EKE<VBS, >, 8, A<I E>J G8=>, =8, AAG>, 81 9G?1:, >, >?>TUHES, SB>, LA>? A8l <CY
*87:>181 STBRM, 7>AX(C A5, BT, Bl 8, 8?7 1@, =<C AP <G =8, A&, >?>TUK#S, 1 B?=@:, >,
?78A57?8:RSB>>1.G>? A8 L8, TRUGGE—>,=8C1 SFIRCH8=?8@>, 7KW ,8, B A8,=—,Bl §,
F8? (M E8R,I SFBCBE?F [H@Y*<7d: Kb <RESTR,A<? (X:G87((B,FR? (WD, =>1 87>(R ATXGS,
>"TB?=81 >7B=8RC7 ,'P@8,Bl 8,=@ABUDX, 97>, <CAL? ATCTXMA<CBAXAS=<Ch,>?>7U8,(x:87,
KEL<B@RAI ,HBC,?<Cl >RB?@ <CSB>K78l >R, K?E,Bl 8 8BNS L8 EKl @X78,E87,
< BBK,>?>TUG, =<+ BWG>=<] B?=Y

/Y[ BR?WC :G& K#BC

3 >C,<,GXGE,=A=8,=,prm RSB>(H >C8I 9G?BGLH ,KI §8?7=<Bl ,>(E8W,A8=8,[I>K
I 8@ W?AMHE<, > , ?7<HAGTGC GEM8AF?8@Y %, EKBIR?MA < &, @A, B><
SUBLEI >?K, A?(&>T7 >, =<CEX9:>1 8C8I 9G?BEGRSB> H ,>R=<8&>1BC>1 ,Bl 8,>(A8:8,
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Bl BRBR, =<, 8758, E<7, | >3, =, EKAGC 78BRE Ad <, <, B, >ABRY *<7' RS,
QB2 @8, 87 FIVEGS, =<, B | >7< Bl , UR=<,=C-SBER7GC EP<ABES?EC ?7<, (GE 8,
AG B U<98:Y2 , A?; >AT 7K, ; @VIAS, > A7 NG, G978, A E<QWB<, 8H <CPI@8,> <G
[ >AR2@ <C=>TB2WD,=>A:<7=1 <2 ,8 B AB,=> KT B87<Cl <=<C=>E<=BWX,
> AY@ < SEREY" ,APC B> @D=>NY%RG EB.(E?8=8,EIGARS: > B> E>8C8KLGS=-C
: Bl 878@R>J (WP, HE<UBC (BE?F LXE >, E<:X38C 8] 9G?BE >TA8KC >, EPAGRS, Th , =,
EPCL87,8,>(BIGGS=>, AG IJ8,> BR?KT,8, A?KIBGS=>,=8,1G8,78,6>7TRY" (& RK7?8)C,
G=@E>CL>, EKI <7, Bl 8, >=BAWX, 81 9G?I8:, ATI38, >, TB?=8] >?8=8R SB> E>7 (B, h,
CAG=8=>, A EB>7=>7, <G T@AC SIR(, 8CCAB=<C 8<, 8SB>AT 7K, U<98:, >, 8UG, = KT 8,
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A7GTB TP B 8<C=BIEC=<CAB<\ \ &

/Y% K&YR>TUHR,[ B?=@:,>5 8A578:,

3

3

", AKE, >TSS, N Bl >PES, SB B, G, GB? (A8=<, B=8, [>K 1 8@; 8<,:<?U<,=8C
d:Kb 8C="AB=8RG EB.(5?8=<E<78:IB?CBKPCAI << AP >?K E<EBSAS?8:R<8Bl >7K
=8,=>1 8?=8, @=B(FA8:, >, 8, =E>7=H AB, A<?EXB, =, K?BC 7D, P7<L [>X@RAI < BFV><R
carvao mineral e gas natural. Segundo Sachs (2007), “o atual modelo de desenvolvimento
98C8=<>1 , Al 9BEXXE TMCHAE; ? B, ~, (BE?F >, 8, :<? 1K, EBK<RB? K, =< E<? K, =>, L@,
ambiental quanto econémico”.,

%8, 81G1 8V, >1L.G>? AB, 8, LB 7>TRIGGE=, =<, (G 8, >?>TU'HAs, I B?=G:, TH?B, h,
SCREK =, PABAXG>,hGI B=8?WCAG KM@®SB>, 8URBLSI ,<CEK9I:>1 8C=>,KN">AT >7KR
QOB >, B8XC Xl , GTB>EFBBE, >?>TNHR, =~T0G7EY 2, 8BR:, | << =
=CL< LG >?7K,98C8=<,>1 , A<I 9IBEG TMCHEG; ? D, N, BE?F >, 8, :<? U EBKRB? K, =<,
E<?K,=>, L@, 81 9G?1:, SB8? K, >A<?j I G<RE<@8:" ,= GB?3Y7,8,>1 @Ix,=>, BCC=>,
SPE, >IBRRA? FIGBGES T, 8, GIBIGEE=>, =<1 >7A8=<C U<98G=LG<, h, L<8K3G8=,=<(C
EPWC=(CCPABIECY <TB? KRKT? 8) G, B1U>? B, 8, Fi8? (YWD, ESB,Bl 8,1 SFAK>?>TUKAB,1 8@
:@ E8,>=>TUGS=8RASESK =B 8? KG,CABT8? W8,>?>T'\KA8R7=BKG,<CG ESAKCSI 9G?RB@G;>,
EKI <I>7<=C?<LG M?K>A?) 1 @<=K1 8,1 8@G>SBOO7B=8,>,=BRB=<BBY

" @VIE, PAE, =8, 1 SFIK >?>TUNRS, I B?=@:, A, I 878=8, E<7, GUBIGG8=( SB>,
SLG>? ABL 8, LB:?>RBICEE==8CA?<I BC=B?E=,AC=,898(BATG ST >?7>TUNHA(Y T,
=<CI 8IAC; @VIA<C> E<@>1 >?B, Bl ,=<CI 8@>1 9:>1 K&CKGE, AG, =< E>FV-><,=>,
pr s nRE<L<AR=8, E>:8, =AGD<,=8,2 B? GBIV, =<C* 8X>C % E<XB=<PC=>*>FIV:><Q *%*P=>,
GBTKI BEXT<K>AT >?7K 8<CESX>CGSB>8E<@ I ,&78>:,=BR?E>8 NB>7R8,=<,0 <I ,x GREB7>R
A < A?7CSBH AB,>>1 <B A?(G>RBL>1 >7E, < EPW, =< E<=BRRA? K7 >,1 <(FR,8,MiBR,
p/,898G<Y
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. WWNGXbD' Bl >?K=<EPW =<E>FV-><8EM 8, A&>=>prsnY

1 ~ = A, - Exportagéo 77
milhdo

Petrdleo bruto Brent (USD/Bbl) 67.663 55.963 (+478.32° 16

1971 1972 1973 1974 1975 o

1D 1W 1 mihido 6mihées 1ano 5anos 10anos 25anos 50anos Todo
. Spg6' "3&NY% 252 & (YSENVS<+TBR A3 GEX> 51 Z

G, BEGWR=G A <] GOAT wl [ <=GeW7>? BAB=>)<GEY" ACE,=>p0,=>897G=>-.-/Y

2 ,A <SB> PEXNI3<, 7<CEPWC=<,987 5 =>, EF/V:-><RSB> SB8=7BE: @8I ,>] ,E<BAC
I >CARABEBBI ,URB?=>,=CSBEXR1S,>A?) | G<>1 ,728W>C'KTEL >7E, =E=>7BC=(5,
KB, =, >7>TUGR UR?=<, PAMDR=CI EALK, > GTEW>] ,Bl 8 UB?=>>(8:8, @ >TGR
- qPY

a,7>(C, G IG<, SB>, A7 (>l <GSB>, <, BK7>?7>TUA, =15, G A (G>RB=< Bl ,=<(
>>] SPRCI 8@GC? CXHG? 8, >SBW=<=C?L< LG >? K U<98: RG?=<A?IG BRI >7B8PI8=<,
E<7,8(E>ARC>A<?) I GRSl 9G?B@>, E< XG<RCG, K72 87=< 8 ,Bl ,>>1 >7K A?F8:,=8C
EP<MABESW>C=<=C?L<LG >?K @E?F > Y (B, AG,] <F<BBI ,8(FC-AX,G E<B8?E,SB>,
MBI G<B ?<C BEC <ATIG<R 8, A?TFB:G8=, =8, >?>TU8, Al <, 8Ki<, <E<XAR<?=>, KG
=WA=<, <C 1GAC =, == A8, =, K?7BC ™MCGY <l < observa Sachs (2007) “a
LB:?7>90G8=>,>7>TUHAE,=8C? 8W>C G, FR=BK>1 , TRUGGE=>A<?) I @BRK7?8?=<BMJ>?E>,8,
diversificacao das fontes de energia e o incentivo a eficiéncia no consumo”.,

", ="MR=8,=> prs., G8BIBKBR E<TB?KR Bl , AX<, => EP<ABESWX, I B?=@:, AI , 8,
CUBR? W, >7>TUHAER >1.87=<, <C E&XCC =C?L<LG<C §, GL>UGA ,>1 |, 8B 8KR8C Al <,
>7>TUS, 7BA>8R ABTLDS, >REXEIET >7BERK?EC P7<L IXG; B8, BB, =, >?>TU8YS <,
S7TR?KR8,GUBIGEE=, A?KGB<BC?=<Bl §,A?(B?EY

" 28:.@87=<8K<®,Bl ,A? 15, ?7<C8?<C-...RBl 8 7<18,C1G,=>>XKC 7 >TUB,


https://tradingeconomics.com/commodity/brent-crude-oil

57

I<L<GC8EALCL<B=<CESRB, <, A? 15,=, AEY*8XC Al < <C%I=<(C1 ?7G<C><,' >A3<,
1 ?G<RE<7>J>1 E<R>?TF?RBRI ,8E8U >C=>, UR?=CEKE<W>RI <Khi8=<CR?K E<7,B:; 8C
78, G TR>IFBIBR,>"FI28, SB8? K, E<7, EQ<C=>=1 8?=8,8(XAB8=<Ch,BO&? GEWX, 8A>>78=8,> h,
B:B,=, GG >7KCA I <=TEWK, =8, 7=>,>"FI@8YA ,-..nRE<7>J>] E<RBl ,URB?=>,
SESUD, 8 PB <,? <P, =<CYIB=<C1 ?G<CE8BC=<, 8?8= B=U87=<ATIM=/.,1 G 1>C
=FEX((X8CC >>FEE=Y" =(X578:1 >7B8 @XRKESRI ,<CAS? (8? BCAS? TGRCU<E<: X3xC
>, PUs>C EF=BKBC =, BFV>=<, > U C 78BRB.R Al < < 2 1G7E, [ ~=ER< SB>, §PKB
=GRl >7B,8 >BIGGEE=,=<1 >IR=<>7>TTI@ 1 B?=@:Y <1 <=WMA,N<=1 9>Q..nP,
“a interdependéncia entre energia e geopolilK#8, & Ei >, 8<C E&XCC 8, HE<?BIGGE=, =, G,
prepararem para choques de oferta e demanda que comprometem o crescimento econdmico”.,

2 9GLY)CRE<B?KRL>7, SB> Bl , BKT, A?F8:, > , =0>1EC A?TEC U<E<X@<R
SHB8:1 >7B1,8,>7>TU8Y" ,IB>7R,>7F,8,' d{8,>,8,1 Ae?@RAWE=8,>1 ,-.--R\Bl ,>J> E<
PATE, =, A < =@GEBBC B7TIKIBG E<=1 , & E8ART, < 'KN>AT 7K >?>TUHE, U<98:Y"
YBKESRE:BI >?7E,=F>7="F,=< U G?8BRA:, BAXR>?TH? KB =@ TG d@SKL<C>1 ,CGB
8O8(BAF >?TRR>18?7=<8 Bl 8 78L8:@GWB=>(B3CE<X@SC>?>TUNHREC>8,Bl 8, 9B, E<TK?E(
8: BT SKESCYV(C, A? TAK,>LG>? ASB 8,5 E<7le? A8, =8, =G>T, =8C K7 BC=>,>7>TU8, >,
=8, =BV, =8,=F>7=H AB,= KN >A=<7Cd? @Y

5 <ME=<A? 15, 78A578:RE<=1 <CART AL < CG?1=<<BE@FGE,1 8@GI 87A7ERS,
AIG>>TUHRE,=,- . . pRSBR?=<<ESXC>?TPH?KB Bl ,BAS? 8l >7K G =EG<=>7>TU8,>"FIIY
" ETGAES:, BB, KG8,>>1.8=8, =F>7=H A8,=8,1 SFAK ; G7>"FIMREI 8=8,8,Bl 8>UEU ,
CL>,SB>, 7=BKB,=BUUSI >?B,<C? XHE=—<CPCLINVIERKT? 8?7=<<A? K AXGY R FP,
<G8?<C=>,prr.,>-... RS AR @l <=>>7>TUS8,>"FIA, 7<, + BU APCAB, or & R>?SBS?I 8,
ABESAG8=>,(3(I8:8=8,=>, >BWX, 8Bl >?KBSE>?8Cn/a R) [ %&-..-PY

2 ,B8@>, = 2Bl <=GE<?OQGE=<E>8,%d E7(B,=,*>CSBES, Y@ >3, 06 + PB=<C
d:KE <G-. ,8?<@®I <RB,U7 TC=>L<BW,=<1 <?B?E,>=8,BJ 8= L8TEW GER?B8:,=<,
A <1 >, KB, =, >>FGEE=>, 7<, + BAGY" , MEBT, pm 898G <, I <R, <, U7 TG, =,
APONE TR =AMl <Y
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. OVNIGXe D' Bl 7K =<A?Bl <=>7>TU8>"FI,?<,+BU?<Cd:KF <C-. ,8?<CY

45 Mil P
43,7 Mil

41,5 Mil

40 Mil 40,9 Mil

35 Mil 35.8 Mil

Consumo (GWh)

33,7 Mil

30 Mil

26,5 Mil
2005 2010 2015 2020 2025

. SpIE %Y 80> = <PEBI K=, <7 <=>%2>TU8% F@8Y3 GE<?X> 1 Z
. HEGAvwk k k ¥E>YKLY AFREBR) : GRAQ=8=<089>TRGER): GRASGA? (Bl <)=>)>>TUB)>>FIGSEY' AQE=>ps,
=897G=>,-. -/ Y

(I =<=8=<C=<[ Q@ G=>] G8C>T8,(] [ %& . .- R(C=CI E8AX>?FP,
<D, >,=>1 87=8,(V,?D<, PABRRB > , BAZ?8I >?KC 8?B13>C E</SB> KRl , BlGB=8RS<,
<YK =<C8?<RPCILC; XTACE: 8?>@=8CES B, IBW? KI<,898EAT >7K > ,(HBSW>CATKASCY

< ,<>ARBI >R, =8CPCTLIR<, ESXC, LR =G8?E=>Bl 8,URBL>,AKG>>IFBB7R:,?<,CK7,
> FIRALGS? AB?=<,8,8BAP A8,=> Bl ,E:87>@I >?7K,=>,:<? UK ERKS,> 8, E<BAS, =G> TCIIS W,
=8,1 SFAKSH3S:,h, "E<AZYYIB =>E>7=1P AB,; GVIGS,=8, K7 B,; G7"FIISR>T 9<R,A? ((F>R=8,
Bl 8, K7, PI<L >, 0?17 A3?8:RFBK A<? QK TRUGG8=>C G E<TR?E(Y" , E87THI, =R,
G>B==E>TIMWX,=8,] SFIK>"FII8,~<FESX]I<B>1 LG ABY <I <>IE:@8,6< 8CSBG ,
0. pntZ
" (BK<?8:G8=>,>, 8, LRIBIGGES=>, =<C UG >C; XTR<RAE? (H78=8C
E>8GI B=87WCAG FQRK78I ,8CBW8G; G FIASCLB2>7 A€

8, : <TG B X=<C=>,>UGBW R< SB> &I EKI >B, §, GABR?W, =<,
B98AG >N KY

" AKG, =, - L p, PEPCGTRB >7HX, <, SB> E<=>1 <CA 8l 87,=>,E<?I,=>,@T>I DX, ?78C
E<X@RC>?>TUNABCOBEPGBARI <HEL8?=<8 AW,=E<URI 8C>1 >T>? ABG? 8, E<AB,E8T,
8, A<?(FBW,=, B RCET >"FI8C>,Bl ,E<BAS, G A7 Kh<,h,>TAGY A8, >?>TU AR YV o FAI8? KR
B@I >=G3R>T 9<B, 7>A(C TBAR?DS, PRI, <CEX9:>1 8C>FBBABEG =8, I SFIKY" <,


https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/consumo-de-energia-eletrica
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APF ISR>AG BRI L 8,=E>7=H A8, =, KIBCTMCG>] ,=P71 G8=8CPUs>C> Al , X
<ATPB<8Bl 7 =<ABU<,=8>?>TUSRETGAKR:] >?7B,E8B,<A?Ml G<7138&Y" " =GRS,
[ <= AVIBES=<, =>, BBWX, AIGB<B EP=< G&’F1 >'B, KPR G , A2G>R],
BIGG?EL >?B, 8, =7 FR:GIVDX, >, 8, GG, =, K?7B( 8:B7? 8KI8C >, (BE?F I>X@ Al <,
AR USB,=>,GLBR? W,> (BE?BIGGEE=>Y

3 @BAACA? 5=~>CABYCGEE=SEPC B=<RIB?E> 7 X>.1 B?=@:,SBR7F8,7X>,
78A?8:R G, KP<B, >LG>7E, SB>, 8, FIB?(WX, E8R, 1 8FAEC >?>TUHASC 1 8@ AEG?E(R
BE?F >XE>=E>TA@=8C>RBL 8,7>A{EG8=BIH?B=7F<=81 SFIK>?>TA8Y" CAGC
STTRSC? DG AT TABAI L8E>?78CAL <,Bl ,ER9:>1 §FA G <BAGAB?UB? AB:Rl 8CAI <
SB>(H >C>IFRFUMC =, =C?L<LG >?K, BE?F >, => Bl 8§, ?8WR>I W3=< GBW>C SB>,
AL E> L 8(ECARCSEL 9G?BER>A?) I GG GABGEY" (WF RS, =@ABII, 97, 8, FiR? (VB
E8R,I SFECMBE?F IXGRMB A <, HEUB, =GB, hCTRUEGE=C>] EKUBCE<T>(BCAGC
; @VISCH AT <Bl Al G; < LGL>, BB, IBR?IG,GABR? W,>?>TNES,=>, <7 K, EBKY

/Y 6782CMD*8R,[ SFABC( BEB?F X

b

>

b

", 98C, E8T, <, =CIL<LG 7K >A?j 1 @, BE?F >, =, SB3:SB>7, 78V, >(F,
=GRl >7B, :@B=8, h, B, MESAFE=>, =>, <BPAXT, GTR>IFBBTR, :<UXHZ, >, >7>TUKAS, SB>,
BL<PW, < APAG >?E EF=BIE<=K1 §,CIBRBRAI E-HHLS>,81 9G?R:1 7B, HE?CL>Y
5 <ME=<+BAERE>?8] >?E,GBAAGA >, (B, AW AL <Bl 8 E<HY A1 B’=@: B?K,
> BT <C>TUHRCSBS? 8l 9G? BGR=1L.G<h, L8UB, =i>AG8=>=>, K? BC=GE<? XA@ES T,
BB, =>,>7>TU8,>"FIGRY" ,UR?=>,<P78,=, >ABIXC? SBREG,>, <, E<B? AB:, E8 8, E<=BWB<,
>, UB?=, >(8:8, K781, < B8 Bl , I <=< §, 7, 9CGNR=<, E<I, <BFBC ?8W>(C
®@<1 8GSBG K-. p-PY

", APORTE, EP<ABESVIX, A , <C G ESAKC 81 9G?BEG; EKL<A=<C E>< | <==<
ST, FRR=(X5?8:RBI 8, E87B>, 98CG8=8,>1 , A<l 9IB(EX>EG ™TMCGRET , & EB(?8=<H 8§,
>EBBRWX, 278G SFEC>?>TTHARC 8<, =<7,=<,1 B!=<Y%{, EKA(CRA?; >AF< I <
F8? DS, >?>TUNSR 9BOR, EXI <>7, 8, (BAEBYR, UB=BS:, =, K?7BC E<B7E(C >, 7%
<L @ E<7, 8&: B 8KE8C (BB7F X >, P7<L [X@Y (AAB’=<' <U>7, *2. DO. p- B>,
FR? GV, PEPC B, 7D, 8E>?8CBI 8,1 B=8?W8, BEA<:VUASRI 8CEI 971 ,Bl 8 FR?CK7 8V,
>A<?) 1T BR E< X8, >, RAB:R ABESK =>, 7=>13Q, §, K1 8, Al <, 8C CAG=8=>C E<=BK] R
=@OGB1 > AP > >7>7US, > FIa8Y
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2 2CIL<LGE M K=B E8<>?>TU TG B=1>G8:N =80 E:>CASESAGS=>,
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Py

2, 8K, =, E:87>@®7, > L<:L>, 8, = T3, 87 BAES=8, =, 8W>C >AFRFUZSC L<B=8C h,
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E:875Q1 7K, =1>, A?G>R7, 71X, 8E>78C 8C 2>A-G=>C SHRERI 8GRI 9/ ,8C EKQW>C
BBRC=>AM <B=T00=<=>SB>KT 8,<EXCE<=>7 ,(BR?II.<BEMG >?K,>?>TU G, =,
1 87>(R,CUBRR-IGG? B> BE?F >, 06 %&- . - nPY

6 BB?=<, =<, AV BI K, 78A378:R 8, FR? (WX, >?>TUKRS, (R?; 8, AV <C (E-ANGR
I B>, B?VD<,=8,EP=<] Ge?AB,; @VIAS,=8,>7>TUS,; G7>"FI38,?8,] SFIK>"FI@8 =< E8XY
% 9<RB, >[(B, RIB, GG, 77<L >, B<7 R AL A8 R (8, =E2=1P A8, =, UG >C
: G VUGG 8, <ASTIED AB,=>,: <V UKCE-TX=<C=>>AGU , L8l ,8,G E<7e? AB,=8,FR? (VX
> =TGRS, E<7 1 >G,=>,<BIRCRIBC <L L>GRA <,8,G:87, KRL<:IR@8R8,>V:38,>. 8,
9GI 838, ®<:I 8CSBG R-. pnPY" (G RS, GCMB, EKUMIES, =<(8C TIB® SAXAB-S, 8,
E<:XQ8C Ed9:@8C=>, @ A7 KE<, > G<L8WD, B-A <:VUZSRA? AGBGHI , BG87, >(FRF UG, E8T, 8,
AGLG8VDX,=>B 8,1 8FIK>?>TU\KG8,(BEF L>,>=E>1Ia8=8Y

6 BB =< SU<B,~SCE<QW>CESB,Bl ,GGBI 8,782 (VAG,=8,] SFAK>"FI38,?8A5?8:REG
KI 8=<,Ad <,98C,<C>IB=<C=8,% EP®,=>*>(SBES, %@>7TU\I38, 0% o@PY" ,1 >d 8,EB:G8,
EX1G=G8l 7B, <, *:87<, 3 >A?8:,=>, % E8? (DX, =, %@ >TUB, ¥ 3 Y4RBI ,=<ABl >?K, >(FRFUGK,
SB>, iRV, 8C=CPFIBSCES B, <, =>C7 L<: LG 7, =<, CR7, > FIG, 7 <, ; <IB=? B =>=>K 82 <Y,
E:87<, A?Bl E:8,>(G SKESC E87, 8, 81 E:GWIBS, =8, ABEBAGS=>, => U-RVIX, = >7>7US, >, =8C
ETG ARS@GBT-GRW>C>? Fo<CA@B] 8CHUR28ERCT B A 98C>1 AP IGCSBA? AGGI
BE2BIGE=>, GAGS] 9G?18:, >, CUBR? W, 7<, (BEMG >?7KY3 >(@B, KT 8R<, *3 % <1671, <,
E:875Q1 >R =< CR7> MGG, <CERACEC=>: QW L<: B=<Ch,>] E8? (D<,=8, <78 > FIG8,
28AF?8:RA ,<,<9QKE<, = BR?T,<,8B2=G >?F h=>1 87=8 AP B,=<,E8X;® <:I 8CSBAUR
-.p-PY
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(3 %- . nolR", L@, SB>, 8, KB, (<:87, KIKL<:IB@S, ", Bl 8, 8: 57 8KL8, E878, F/8? (WX, ES B, Bl 8,
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