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RESUMO:  O objetivo deste trabalho foi levantar e avaliar a frota de veículos de passeio brasileira, com vinte anos 
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tenção foi avaliar o investimento necessário para retirar esses veículos de circulação, confrontando-o 

com as emissões evitadas e com o valor de mercado dessas emissões. Pelos resultados encontrados as 

emissões fósseis de CO
2
 evitadas, com a retirada de circulação destes veículos são de aproximadamente 

sete milhões e duzentos mil créditos de carbono.
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or more years of use, gasoline-powered, as well as quantifying their emissions of carbon dioxide. The 

intention was to evaluate the investment required to remove these vehicles from circulation, comparing 

it with the avoided emissions and the market value of these emissions.The results found the fossil CO
2
 

emissions avoided, with the removal of such vehicles are approximately seven million two hundred 

thousand carbon credits.
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EMISSOES DE CO
2
 DEVIDO AO TRANSPORTE 

DE PASSAGEIROS EM VEÍCULOS LEVES

Uma grande parcela da emissão de gases de 
$G$#*!'$I*+G&' I$'%$A$'d'%$I"&,O&'%!I'A$H"+1!I'&+*!;
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CO
2
 é considerado o principal responsável pelo 

efeito estufa 5 pgSfQT^h[f.' 4>>l7.' I$3%!' _+$'
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de alteração na temperatura superior ao metano por 
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*&EF!' %!' "!3*,!1$' %&' $B#IIF!' %$' C!1+$3*$I' &' 3HA$1'
#3*$,3&"#!3&1.'!I'&+*!BKA$#I'I!G,$,&B'+B&'$A!1+EF!'
*$"3!1KO#"&'3!'_+$'I$' ,$G$,$'&!'C!*$3"#&1'C!1+$3*$='
Q!B'#II!.'b!+A$'+B&',$%+EF!'%&I'$B#IIJ$I'A$#"+1&,$I'
B$IB!'"!B'!'&+B$3*!'%&'G,!*&='N!,`B.'"!B',$1&EF!'
&!I' A$H"+1!I' G&0,#"&%!I' &3*$I' %&' %$D3#EF!' %$I*$I'
1#B#*$I.'`'C,$"#I!'&%!*&,'B$%#%&I'C&,&'B$1b!,&,'I+&'
"+,A&'%$'I+"&*$&B$3*!'$.'C!,'"!3I$_tR3"#&.'%#B#3+#,'
&'$B#IIF!'*!*&1'C!,'$II&'C&,"$1&'%&'G,!*&=

j$IB!'"!B'!I'I+"$II#A!I',$"!,%$I'%$'A$3%&I'
%$'A$H"+1!I'-$,!;_+#1uB$*,!.'&'G,!*&'0,&I#1$#,&'*$B'I$'
,$3!A&%!' 1$3*&B$3*$'%$A#%!'&!'$1$A&%!'3eB$,!'%$'
"&,,!I'&3*#O!I'$B'+I!='N$,"$0$;I$'&#3%&'_+$'&I'A$3;
%&I'%$'"&,,!I'3!A!I'$I*F!'"!3"$3*,&%&I'3!I'O,&3%$I'
"$3*,!I' +,0&3!I='M&%!I' %&'T$%$,&EF!')&"#!3&1' %&'
M#I*,#0+#EF!' %$'\$H"+1!I'S+*!B!*!,$I' 5T$3&0,&A$7'
B!I*,&B'_+$' 4>'B+3#"HC#!I' 0,&I#1$#,!I' ,$"$0$,&B'
B$*&%$'%$'*!%!I'!I'&+*!BKA$#I'A$3%#%!I'3!'&3!'%$'
4>>c='S'!+*,&'B$*&%$'G!#'%#I*,#0+H%&'$3*,$'!I'B&#I'%$'
"#3"!'B#1'B+3#"HC#!I'%!'N&HI='SI'"#%&%$I'_+$'1#%$,&B'
&I'"!BC,&I'IF!' F!'N&+1!.'Y$1!'k!,#-!3*$.'Q+,#*#0&'$'
f#!'%$'v&3$#,!'5 ^@\S.'4>>c7=

W'N,!"!3A$'&*+&'I!B$3*$'I!0,$'A$H"+1!I'3!;
A!I'$.'C!,'"!3I$_tR3"#&.'3F!',$O+1&B$3*&'!I'A$H"+1!I'
$L#I*$3*$I'5B$IB!'"!3I#%$,&3%!'!I'A$H"+1!I'G&0,#"&;
%!I'$B'"!3G!,B#%&%$'"!B'&I'3!,B&I'%!'C,!O,&B&7'
_+$'%$A#%!'d'B&3+*$3EF!'#3&%$_+&%&.'C!%$B'C,!A!"&,'
+B'&+B$3*!'I#O3#D"&*#A!'%&I'$B#IIJ$I'A$#"+1&,$I='w'
3$"$IIU,#!.'C!,*&3*!.'_+$'I$'",#$B'B$"&3#IB!I'C&,&.'
$B'"!3]+3*!'"!B'!'N,!"!3A$.' 1#B#*&,'&'$B#IIF!'%$'
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"&,0u3#"!'$'3#*,!OR3#!'5 pgSfQT^h[f.'4>>l7='vU'
&'#3]$EF!'$1$*,u3#"&'$'!'I$3I!,'%$'!L#OR3#!'C,!"+,&B'
&II$O+,&,'+B&'_+$#B&'"!BC1$*&'%!'"!B0+I*HA$1.'G&*!,'
%$*$,B#3&3*$'C&,&'&'1#B#*&EF!'%&'$B#IIF!'%$'C!1+$3*$I=
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$B#IIJ$I'C!%$B'C!1+#,.'$B'&1O+3I'"&I!I.'B&#I'%!'_+$'
A$H"+1!I'&3*#O!I.'G&0,#"&%!I'&3*$I'%!'$I*&0$1$"#B$3*!'
%!'N,!"!3A$='M$II&'G!,B&.'̀ '3$"$IIU,#&'&'#BC1&3*&EF!'
%$'C,!O,&B&I'%$'#3IC$EF!'$'B&3+*$3EF!'A$#"+1&,'C&,&'
&+*!BKA$#I'$L#I*$3*$I.'"!B!'!'B!%$1!'&%!*&%!'$B'
"#%&%$I'"!B!' F!'N&+1!.'_+$']U',$&1#-&B'&'#3IC$EF!'
*`"3#"&' A$#"+1&,' 3!' &*!' %&' A#I*!,#&' !0,#O&*K,#&' %!'
A$H"+1!=
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PERFIL DA FROTA BRASILEIRA
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 ![B#IIF!'GKII#1'================>.?l:5yOQW
4
VyB7

[B#IIF!'GKII#1'̀ '&'$B#IIF!'"!3I#%$,&3%!'&C$;
3&I'&'O&I!1#3&'%&'B#I*+,&='vU'&'$B#IIF!'*!*&1'"!3I#%$,&'
&I'C&,"$1&I'%$A#%!'d'O&I!1#3&'$'!'U1"!!1'&3#%,!=

Q!3I#%$,&3%!' &I' $B#IIJ$I' %&' C,!%+EF!' %!'
"!B0+I*HA$1'$'&I'$B#IIJ$I'C,KC,#&I'%&'"!B0+I*F!'3!'
"&,,!.'&',$%+EF!'%&I'$B#IIJ$I'%$'QW

4
'`'%&'!,%$B'%$'

c>'i'_+&3%!'+*#1#-&%!'+B'A$H"+1!'m$LC!a$,'B!A#%!'
&'$*&3!1.'"!BC&,&%!'"!B'$I*$'B$IB!'A$H"+1!'B!A#%!'
&'O&I!1#3&'C+,&'5 WSf[ '$*'&1=.'4>><7=

N&,&'g#11I'54>>c7'&'%#I*23"#&'B`%#&'C$,"!,,#%&'
&3+&1B$3*$'C!,'A$H"+1!I'"!B'B&#I'%$'!3-$'&3!I'`'%$'
<=9>>'_+#1uB$*,!I='j+1*#C1#"&3%!'$II&'%#I*23"#&'B`%#&'
C$,"!,,#%&'C!,'$II$I'G&*!,$I'%$'$B#IIF!'I$,U'C!IIHA$1'
"b$O&,'d'$B#IIF!'*!*&1'%&'G,!*&'"!3I#%$,&%&=
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h&0$1&'?8'T,!*&'0,&I#1$#,&=

Ano Automóveis Comerciais leves Caminhões Ônibus Total

?<q> 9q=>4< ??l=9c? ?4q=:qc ?4=>c> 6><=l9c

?<:> ?=6:9=qc? ql:=4<9 l44=c:< lc=q94 4=l<l=9>:

?<c> :=6q?=:4< ?=66?=:<9 ?=>ql=9l> ?l4=6:9 <=<>>=l6<

?<<> ?>=:<q=<<6 ?=qcl=64> ?=46c=6:q ?cc=l9c ?6=<>c=?l:

?<<? ??=>lq=46> ?=:?6=q<9 ?=46<=q:4 ?<<=>>< ?l=?<c=q>q

?<<4 ??=49c=99? ?=:l9=>?: ?=444=<q: 4>9=l:q ?l=l64=>??

?<<6 ??=:?>=:6? ?=c64=>>q ?=4?9=?:c 4>c=llc ?l=<qq=6q6

?<<l ?4=664=>l: ?=<9>=>:: ?=4?q=<96 4??=4:9 ?9=:?>=694

?<<9 ?6=?:l=?69 4=?>6=46q ?=444=l>6 4?:=<l6 ?q=:?:=:?:

?<<q ?6=<9q=:lc 4=4qq=c:? ?=4>c=?9q 444=>9> ?:=q96=c49

?<<: ?l=cq?=l>: 4=ll?=9c6 ?=4>>=c9q 44l=9?9 ?c=:4c=6q?

?<<c ?9=66<=4q9 4=9<q=>ql ?=?cq=l4l 44c=cl6 ?<=69>=9<q

?<<< ?9=9c:=9>6 4=ql9=qcq ?=?ql=9l> 44:=9>? ?<=q49=46>

4>>> ?9=<q?=::c 4=:cl=q?l ?=?94=<6: 464=9>4 4>=?6?=c6?

4>>? ?q=9><=:?: 4=c<?=>9q ?=?lc=l9q 46c=4q6 4>=:c:=l<4

4>>4 ?:=>>l=4>> 4=<99=49< ?=?l6=6<q 4ll=4c9 4?=6l:=?l>

4>>6 ?:=6<:=9c? 4=<<:=4<< ?=?lq=c9l 49?=4<< 4?=:<6=>66

4>>l ?:=<:<=qc9 6=><6=l9< ?=?:>=>:l 49:=cq< 44=9>?=>c:

4>>9 ?c=q4:=9:q 6=4>9=>?6 ?=?cc=>l4 4q6=?<< 46=4c6=c6>

4>>q ?<=llq=>4: 6=6l:=4<? ?=4>4=q96 4:6=4q6 4l=4q<=46l

4>>: 4>=:4?=qq9 6=99:=l6q ?=46<=<<< 4c:=:?6 49=c>q=c?6

4>>c 44=4l9=:q: 6=<9>=:?4 ?=6>?=6:9 6>l=<>< 4:=c>4=:q6

T!3*$8' #3%#C$E&I'54>><7

h&0$1&'48'^%&%$I'B`%#&I'%!I'A$H"+1!I'&+*!B!*!,$I'3&"#!3&#I'C!,'*#C!=

TIPO/MODELO QUANTIDADE IDADE MÉDIA (anos/meses)

S+*!BKA$#I 44=4l9=:<: <'&=

Q!B$,"#&#I'1$A$I 6=<9>=:?4 c'&='$'6'B=

Q&B#3bJ$I ?=6>?=6:9 ?>'&='?>'B=

Ônibus 6>l=<>< <'&='q'B=

h!*&1 4:=c>4=:q6 <'&=

T!3*$8' ^)M^N[zS '54>><7

h&0$1&'68'\$H"+1!I'B!A#%!I'&'O&I!1#3&'G&0,#"&%!I'$3*,$'?<:<'$'?<<>

S3! ?<:< ?<c> ?<c? ?<c4 ?<c6 ?<cl ?<c9 ?<cq ?<c: ?<cc ?<c< ?<<>

N$,"$3*+&1
d'O&I!1#3&

<<.: :4.6 :?.9 q?.> ??.< 9.q l.4 c.4 q.l ?4.> 6<.9 cq.<

T!3*$8'S)TS\[S'54>><7
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ANÁLISE DA FROTA BRASILEIRA: CURVA 
DE SUCATEAMENTO E EMISSÕES DE CO

2
 

ACUMULADAS

^3#"#&1B$3*$'&C+,!+;I$'!'A&1!,.'&3!'&'&3!.'%&'
G,!*&',$B&3$I"$3*$'B!A#%&'d'O&I!1#3&.'%!I'A$H"+1!I'
%$' $3*,&%&' %!I'B&#!,$I' G&0,#"&3*$I' 3&"#!3&#I.' C&,&'
!'C$,H!%!'%$'?<q4'&*`'?<<>='N&,&'&'%$D3#EF!'%$II$'
C$,H!%!'"!3I#%$,!+;I$'_+$'&'A#%&'e*#1'*$K,#"&'B`%#&'
%!I'A$H"+1!I'%$'C&II$#!'̀ '%$'4>'&3!I.'"!3G!,B$'j$r$,'
54>>?7'$' #3%#C$E&I' 54>>c7='"!B$3*U,#!\$H"+1!I'%$'
$3*,&%&' IF!'&_+$1$I'C!,'!3%$'!'"1#$3*$'"!B$E&' I+&'
*,&]$*K,#&'"!B!'"!3I+B#%!,'%$'+B'%$*$,B#3&%!'B!;
%$1!'!+'B&,"&='

S'I$O+#,.'G!,&B'*,&E&%&I'"+,A&I'%!I'A&1!,$I'
%!I'A$H"+1!I'-$,!'_+#1uB$*,!'&*`'!'A$H"+1!'B&#I'&3*#O!'
%$'+B'B$IB!'B!%$1!.'"!3G!,B$'%&%!I'"!3I*&3*$I'3&'
*&0$1&'T^N['54>><7='T!,&B'"!3I#%$,&%!I'!I'I$O+#3*$I'
B!%$1!I8'P!1.'N&1#!.'/3!'$'Q!,I&' $%&3='M$II&'G!,B&.'
"&%&'+B&'%$II&I'"+,A&I',$C,$I$3*&'&'%$IA&1!,#-&EF!'
%$II$I'A$H"+1!I'&!'1!3O!'%!I'&3!I='Q&1"+1!+;I$'*&B;
0`B' &'B`%#&' C!3%$,&%&' %!' A&1!,' %$I*$I' A$H"+1!I.'
"!3I#%$,&3%!'I$+I'C,$E!I'$B'&O!I*!'%$'4>><'$'!'3e;
B$,!'%$'+3#%&%$I'C,!%+-#%&I'C!,'B!%$1!='Q!B'$I*&I'
"+,A&I'̀ 'C!IIHA$1'"&1"+1&,'!'A&1!,'%$'*!%!I'!I'A$H"+1!I'
$L#I*$3*$I' 3!'B$,"&%!'C&,&' !' C$,H!%!' %$' ?<q4' &*`'
?<<>='S'h&0$1&'l'&C,$I$3*&'!I'B!%$1!I'B&*$BU*#"!I'
&%!*&%!I'3$I*$I'"U1"+1!I='

)$II$I'B!%$1!I'r'`'!'A&1!,'$B',$&#I.'L'&'#%&;
de em anos e e !'3eB$,!'%$'[+1$,='\$,#D"&;I$'_+$'!'
A$H"+1!'_+$'&C,$I$3*&'B$3!,'%$C,$"#&EF!'`'!'Q!,I&'
 $%&3.' _+$' *$B' &'B$3!,' C!*R3"#&' $LC!3$3"#&1='{'
C&,*#,'%&I'"+,A&I'%!'P!1.'%!'N&1#!.'%!'/3!'$'%!'Q!,I&'
 $%&3'"&1"+1!+;I$'&'B`%#&'C!3%$,&%&'C!,'_+&3*#%&%$'
%$'A$H"+1!I'$'"b$O!+;I$'&'+B&'"+,A&'_+$',$C,$I$3*&'&'
%$C,$"#&EF!'B`%#&'%$II$I'_+&*,!'B!%$1!I='SC1#"&3%!'
&' %$C,$"#&EF!'B`%#&' &!' A&1!,' %!' "&,,!' -$,!' _+#1u;
B$*,!'`'C!IIHA$1'"b$O&,'&'+B'A&1!,'B`%#!'C&,&'"&%&'

+B'%$II$I'B!%$1!I'C!,'&3!'%$'G&0,#"&EF!.'"!3G!,B$'
"!3I*&'3&'h&0$1&'9=

WI' A&1!,$I' %&I' "`1+1&I' I!B0,$&%&I' G!,&B'
$I*#B&%!I'&*,&A`I'%!I'B!%$1!I'B&*$BU*#"!I'!0*#%!I'
C$1!'&]+I*$'$LC!3$3"#&1'%&I'"+,A&I'%$'"&%&'B!%$1!'$'
#3%#"&B'!I'A&1!,$I'%$II$I'A$H"+1!I'C&,&'!I'&3!I'3F!'
%#IC!3HA$#I'3&'h&0$1&'T^N[='

N&,&'B$1b!,' A#I+&1#-&EF!' %!I' ,$I+1*&%!I' &'
T#O+,&'?'_+$'I$'I$O+$'B!I*,&'!I'%&%!I'&3*$,#!,$I'$B'
G!,B&*!'O,UD"!=

S'I$O+#,'!0*$A$;I$'!'C,$E!'B`%#!'%!'"&,,!'
%$'C&II$#!'B!A#%!'d'O&I!1#3&'C,!%+-#%!'3!'Y,&I#1.'
*$3*&3%!'$3"!3*,&,'!'A&1!,'%$'+B'A$H"+1!'_+$'C+;
%$II$'I$,'"!3I#%$,&%!'!'|A$H"+1!'C$,G#1VC&%,F!}'%&'
G,!*&='S'B$*!%!1!O#&'&%!*&%&'C&,&'*&1'C,!"$%#B$3*!'
"!3I#I*#+'$B'"&1"+1&,'&'B`%#&'C!3%$,&%&'%!'A&1!,'
%!I' A$H"+1!I' B&#I' A$3%#%!I' 3!' C&HI.' "!3G!,B$'
"#*&%!' C!,'~+&*,!' f!%&I' 54>><7.' $'B!I*,&%!' 3&'
h&0$1&'q='

S' C!3%$,&EF!' 3&' B`%#&' !0*#%&' G!#' G$#*&'
+*#1#-&3%!'!'C$,"$3*+&1' ,$G$,$3*$'d'"!1+3&'|N&,*#;
"#C&EF!'3&I'A$3%&I}='Q!B'$I*$'"&1"+1!'"b$O!+;I$'
&'+B'A$H"+1!'C$,D1'0,&I#1$#,!'-$,!'_+#1uB$*,!'3!'
A&1!,'%$'f�'66=<9c.94='M$'C!II$'%$I*$'A&1!,'C&,&'!'
A$H"+1!'-$,!'_+#1uB$*,!.'"!B0#3&%!'"!B'&'"+,A&'%$'
%$C,$"#&EF!']U'B!I*,&%&'3&'T#O+,&'?.'"b$O!+;I$'&!I'
A&1!,$I'%&'h&0$1&':='[II&'*&0$1&'B!I*,&'!I'C,$E!I'
%!'A$H"+1!'C&%,F!VC$,D1'C&,&'!I'&3!I'%$'?<q4'&*`'
4>><.'C&,&.'&II#B.'"b$O&,'&'+B'A&1!,'e3#"!'C!,'&3!'
%$'G&0,#"&EF!=

N&,&'B$1b!,' A#I+&1#-&EF!'%!I' ,$I+1*&%!I' %&'
h&0$1&'&3*$,#!,.'&'T#O+,&'4.'_+$'I$'I$O+$.'B!I*,&'$II$I'
%&%!I'$B'G!,B&*!'O,UD"!.'!3%$'I$'%$I*&"&'&'"+,A&'
|A$H"+1!'C&%,F!}.'_+$',$C,$I$3*&'&'$A!1+EF!'%!'A&1!,'
%!' A$H"+1!' C&%,F!' &!' 1!3O!' %!' *$BC!='[II&' "+,A&'
,$C,$I$3*&'&'%$C,$"#&EF!'%!'A$H"+1!'C&%,F!'I$'1$A&%&'
$B'"!3*&'&'%$C,$"#&EF!'B`%#&'C!3%$,&%&'"&1"+1&%&'
&3*$,#!,B$3*$.' C!,`B' &C1#"&%&' &' *!%!I' !I' *#C!I' %$'

h&0$1&'l8'j!%$1!I'B&*$BU*#"!I'C&,&'%$*$,B#3&EF!'%!'A&1!,'%!I'A$H"+1!I'B&#I'A$3%#%!I'3!'Y,&I#1

VEÍCULO MODELO MATEMÁTICO

Gol r'�'4lqqq=$;>.>qc?L

N&1#! r'�'494?c=$;>.>q??L

Uno r'�'4?:4>=$;>.>qlL

Q!,I&' $%&3 r'�'49:4>=$;>.>l<qL
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h&0$1&'98'\&1!,$I'"&1"+1&%!I'C&,&'!I'A$H"+1!I'%$'$3*,&%&'%$'G&0,#"&3*$I'3&"#!3&#I'$'B`%#&'C!3%$,&%&'%$I*$I'A&1!,$I=

ANO IDADE (ANOS) GOL PALIO UNO CORSA SEDAN MÉDIA PONDERADA
p[fW'�j > 4l=qqq.>> 49=4?c.>> 4?=:4>.>> 49=:4>.>> 4l=ll?.>>

4>>< ? 46=>l4.>> 46=:46.>> 4>=6:6.>> 4l=l:9.>> 44=<q<.>>
4>>c 4 4?=949.>> 44=6?:.>> ?<=??>.>> 46=4<?.>> 4?=9cq.>>
4>>: 6 4>=?>c.>> 4>=<<l.>> ?:=<4q.>> 44=?ql.>> 4>=4cc.>>
4>>q l ?c=:cl.>> ?<=:9>.>> ?q=c?l.>> 4?=><?.>> ?<=>qc.>>
4>>9 9 ?:=9lc.>> ?c=9:<.>> ?9=::4.>> 4>=>:?.>> ?:=<46.>>
4>>l q ?q=6<6.>> ?:=l:c.>> ?l=:<l.>> ?<=?>>.>> ?q=cl:.>>
4>>6 : ?9=6?6.>> ?q=ll4.>> ?6=c::.>> ?c=?:9.>> ?9=c6q.>>
4>>4 c ?l=6>9.>> ?9=lqc.>> ?6=>?:.>> ?:=4<q.>> ?l=cc:.>>
4>>? < ?6=6q6.>> ?l=99?.>> ?4=4?>.>> ?q=l9<.>> ?6=<<9.>>
4>>> ?> ?4=lcl.>> ?6=qc<.>> ??=l96.>> ?9=qq4.>> ?6=?9c.>>
?<<< ?? ??=qq4.>> ?4=c::.>> ?>=:l6.>> ?l=<>9.>> ?4=6:?.>>
?<<c ?4 ?>=c<l.>> ?4=??l.>> ?>=>::.>> ?l=?c6.>> ??=q6?.>>
?<<: ?6 ?>=?::.>> ??=6<q.>> <=l94.>> ?6=l<:.>> ?>=<6:.>>
?<<q ?l <=9>:.>> ?>=:4?.>> c=cqq.>> ?4=cll.>> ?>=4cl.>>
?<<9 ?9 c=cc?.>> ?>=>c9.>> c=6?q.>> ?4=444.>> <=q:?.>>
?<<l ?q c=4<q.>> <=lc:.>> :=c>?.>> ??=q6?.>> <=><l.>>
?<<6 ?: :=:9>.>> c=<49.>> :=6?:.>> ??=>qc.>> c=996.>>
?<<4 ?c :=4l>.>> c=6<q.>> q=cql.>> ?>=966.>> c=>ll.>>
?<<? ?< q=:q6.>> :=c<c.>> q=l6c.>> ?>=>46.>> :=9qq.>>
?<<> 4> q=6?c.>> :=l6>.>> q=>6<.>> <=96c.>> :=??q.>>
?<c< 4? 9=<>4.>> q=<<>.>> 9=qq9.>> <=>:q.>> q=q<l.>>
?<cc 44 9=9?l.>> q=9:q.>> 9=6?6.>> c=q6:.>> q=4<:.>>
?<c: 46 9=?9?.>> q=?cq.>> l=<cl.>> c=4?<.>> 9=<46.>>
?<cq 4l l=c?4.>> 9=c?<.>> l=q:9.>> :=c4?.>> 9=9:4.>>
?<c9 49 l=l<9.>> 9=l:l.>> l=6c9.>> :=ll6.>> 9=4l6.>>
?<cl 4q l=?<<.>> 9=?9>.>> l=??6.>> :=>c6.>> l=<66.>>
?<c6 4: 6=<44.>> l=cl9.>> 6=c9c.>> q=:l>.>> l=ql?.>>
?<c4 4c 6=qql.>> l=99:.>> 6=q?<.>> q=l?l.>> l=6q:.>>
?<c? 4< 6=l46.>> l=4c:.>> 6=6<9.>> q=?>l.>> l=??>.>>
?<c> 6> 6=?<c.>> l=>66.>> 6=?cl.>> 9=c>c.>> 6=cq:.>>
?<:< 6? 4=<c:.>> 6=:<l.>> 4=<c:.>> 9=94:.>> 6=ql>.>>
?<:c 64 4=:<?.>> 6=9q<.>> 4=c>4.>> 9=4q>.>> 6=l49.>>
?<:: 66 4=q>:.>> 6=69c.>> 4=q4c.>> 9=>>9.>> 6=44l.>>
?<:q 6l 4=l69.>> 6=?9<.>> 4=lq9.>> l=:q6.>> 6=>69.>>
?<:9 69 4=4:9.>> 4=<:?.>> 4=6?4.>> l=964.>> 4=c9q.>>
?<:l 6q 4=?49.>> 4=:<9.>> 4=?q<.>> l=6?6.>> 4=qc<.>>
?<:6 6: ?=<c9.>> 4=q6>.>> 4=>6l.>> l=?>l.>> 4=96?.>>
?<:4 6c ?=c99.>> 4=l:l.>> ?=<>c.>> 6=<>q.>> 4=6c6.>>
?<:? 6< ?=:64.>> 4=64:.>> ?=:<>.>> 6=:?:.>> 4=4ll.>>
?<:> l> ?=q?c.>> 4=?c<.>> ?=q:<.>> 6=96:.>> 4=??4.>>
?<q< l? ?=9?4.>> 4=>9<.>> ?=9:9.>> 6=6qq.>> ?=<c<.>>
?<qc l4 ?=l?4.>> ?=<6:.>> ?=l::.>> 6=4>6.>> ?=c:6.>>
?<q: l6 ?=6?<.>> ?=c46.>> ?=6cq.>> 6=>lc.>> ?=:ql.>>
?<qq ll ?=464.>> ?=:?9.>> ?=6>>.>> 4=<>>.>> ?=qq?.>>
?<q9 l9 ?=?9?.>> ?=q?6.>> ?=4?<.>> 4=:q>.>> ?=9ql.>>
?<ql lq ?=>:q.>> ?=9?:.>> ?=?ll.>> 4=q4:.>> ?=l:6.>>
?<q6 l: ?=>>9.>> ?=l4:.>> ?=>:6.>> 4=l<<.>> ?=6cc.>>
?<q4 lc <6<.>> ?=6l6.>> ?=>>q.>> 4=6:c.>> ?=6>:.>>

T!3*$8'T^N['54>><7'$'$1&0!,&EF!'C,KC,#&=

T#O+,&'?8'Q+,A&I'%$'%$C,$"#&EF!'%!I'_+&*,!'B!%$1!I'%$'A$H"+1!I'B&#I'A$3%#%!I'3!'Y,&I#1=
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Leonardo Eustáquio Guimarães, Francis Lee

A$H"+1!I.'$'3F!'I!B$3*$'&!I'0UI#"!I='
N&,&'&A&1#&,' &' G,!*&'%$'A$H"+1!I'0,&I#1$#,!I'`'

C,$"#I!'"&1"+1&,'!'3eB$,!'%$'A$H"+1!I'$L#I*$3*$I.'!+'
I$]&.'_+&3*#D"U;1&='S3*$I'%$I*$'G$"b&B$3*!'G!#'3$"$IIU,#!'
G&-$,'!'&]+I*$'%&'G,!*&'$L"1+#3%!'!I'+*#1#*U,#!I'1$A$I.'!I'
"&B#3bJ$I'$'!I'u3#0+I='[L"1+H,&B;I$'*&B0`B'!I'A$H"+1!I'
&'U1"!!1='SII#B.'"b$O!+;I$'&!'3eB$,!'%$'A$H"+1!I'%$'

C&II$#!.'d'O&I!1#3&.'C,!%+-#%!I'3!'Y,&I#1.'"!B'A#3*$'&3!I'
!+'B&#I.'"!B!'I$'B!I*,&'3&'h&0$1&'c=

SCKI'"!3b$"$,'!'3eB$,!'%$'A$H"+1!I'_+$'"!B;
CJ$B'&'G,!*&'$'+B'A&1!,'_+$',$C,$I$3*$'+B'A$H"+1!'C&%,F!'
C&,&'&'G,!*&.'`'C!IIHA$1'"b$O&,'d'&A&1#&EF!'$I*#B&%&'%&'
G,!*&'%$'A$H"+1!I'0,&I#1$#,!I.'d'O&I!1#3&.'"!B'#%&%$'B&#!,'
_+$'4>'&3!I.'"!3G!,B$'B!I*,&%!'3&'h&0$1&'<'&'I$O+#,=

h&0$1&'q8'~+&3*#*&*#A!I'$'A&1!,$I'&%!*&%!I'C&,&'!'"U1"+1!'%!'C,$E!'%!'A$H"+1!'C&%,F!

ITEM VEÍCULO PREÇO VENDIDOS
PARTICIPAÇÃO

NAS VENDAS (%)
SUB-TOTAL POR 

MODELO DE VEÍCULO
? PW@ 4q=:c4.>> 4c9=<l< ??.46 :=q9c=4cq=??c.>>

4 NS@^W 4q=:>>.>> ?<:=44l :.:9 9=4q9=cc>=c>>.>>

6 /)W 46=4>l.>> ?l?=c:6 9.9: 6=4<4=>4?=><4.>>

l QWf S' [MS) 4:=?6<.>> ?6?=:6> 9.?: 6=9:9=>4>=l:>.>>

9 Q[@hS 4l=<>>.>> ?6>=6c: 9.?4 6=4lq=q6q=6>>.>>

q TW�VQfW  TW� 64=>l4.>> ??9=>:? l.94 6=qc:=?>l=<c4.>>

:  ^[)S 6>=6<>.>> <9=6>: 6.:l 4=c<q=6:<=:6>.>>

c Q^\^Q q6=c4?.>> q:=:>6 4.qq l=64>=c:6=?q6.>>

< �S 4c=>4<.>> ql=cc: 4.99 ?=c?c=:?:=:46.>>

?> T^[ hS'kShQk 64=c?9.>> 9c=c4c 4.6? ?=<6>=ll>=c4>.>>

?? Nf^ jS 4<=ll4.>> 9>=9<c ?.<< ?=lc<=:>q=6?q.>>

?4 QWf S 6l=l:>.>> l:=6>< ?.cq ?=q6>=:l?=46>.>>

?6 QWfW@@S 9<=c6l.>> l9=ql> ?.:< 4=:6>=c46=:q>.>>

?9 kW)MS'T^h 9?=<:6.>> l>=9?4 ?.9< 4=?>9=96>=?:q.>>

?q  S)M[fW 6>=999.>> 6<=q6? ?.9q ?=4?>=<49=4>9.>>

?: N/)hW 6c=4<<.>> 6c=9:q ?.94 ?=l::=l44=44l.>>

?c T^[ hS' [MS) 64=<4c.>> 6:=<6l ?.l< ?=4l<=><>=:94.>>

?< f[)S/@h'@WPS) 4<=ccl.>> 6q=9<c ?.ll ?=><6=q<l=q64.>>

4> Q6 6<=cc4.>> 69=cll ?.l? ?=l4<=96>=l>c.>>

4? N[/P[Wh'4>q 64=>64.>> 66=?6: ?.6> ?=>q?=lll=6cl.>>

44 NS@^W'g[[�[)M l?=cq9.>> 6>=6<4 ?.?< ?=4:4=6q?=>c>.>>

46 T^Sh'^M[S l?=<>?.>> 4:=>?? ?.>q ?=?6?=:c:=<??.>>

4l Pj'\[QhfS 94=6:6.>> 4q=q?< ?.>9 ?=6<l=??q=cc:.>>

49 Pj'S hfS'kShQk l6=499.>> 49=699 ?.>> ?=><q=:6>=949.>>

4q Pj'j[f^\S ll=:l4.>> 4l=6q6 >.<q ?=><>=>l<=6lq.>>

4: \g'NW@W' [MS) l:=??q.>> 4l=4c9 >.<9 ?=?ll=4?4=>q>.>>

4c \g' NSQ[TW� l:=6?4.>> 44=44> >.c: ?=>9?=4:4=ql>.>>

64 \g'NW@W'kShQk ll=?4<.>> ?c=6l? >.:4 c><=6q<=<c<.>>

69 Q^hfW�)'Ql'NS@@S q4=lc?.>> ?:=<lc >.:? ?=?4?=l>c=<cc.>>

6q \g'NSfSh^ 6<=4l9.>> ?:=:qq >.:> q<:=44q=q:>.>>

6: \g'PW@T 94=664.>> ?:=4q9 >.qc <>6=9??=<c>.>>

6c T^Sh' h^@W 99=??<.>> ?q=64q >.ql c<<=c:4=:<l.>>

l> TWfM'TWQ/ 'kShQk q4=<6q.>> ?6=?c? >.94 c4<=99<=l?q.>>

l? N[/P[Wh'4>:'kShQk 6q=?49.>> ?4=<<> >.9? lq<=4q6=:9>.>>

l4 Pj'\[QhfS'Ph 99=ll:.>> ?4=<lc >.9? :?:=<4:=:9q.>>

l6 N[/P[Wh'6>:'kShQk 94=lc?.>> ?4=<6c >.9? q:c=<<<=?:c.>>

l9 f[)S/@h'Q@^W'kShQk 4c=9>6.>> ??=6<: >.l9 64l=clc=q<?.>>

TOTAIS 2.026.083 79,59 68.802.789.946,00

T!3*$8'T^N['54>><7.'~+&*,!'f!%&I'54>><7'$'$1&0!,&EF!'C,KC,#&=
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h&0$1&':8'\&1!,$I'%!I'A$H"+1!I'C&%,F!'"!B'#%&%$I'$3*,$'?<q4'$'4>><=

S)W ^MSM[
5S)W 7

PW@ NS@^W /)W QWf S
 [MS)

jwM^S
NW)M[fSMS

\[�Q/@W
NSMf�W

>'�B > 4lqqq 494?c 4?:4> 49:4> 4lll? f�'66=<9c.94
4>>< ? 46>l4 46:46 4>6:6 4ll:9 44<q< f�'6?=<lc.<q
4>>c 4 4?949 446?: ?<??> 464<? 4?9cq f�'6>=>9c.66
4>>: 6 4>?>c 4><<l ?:<4q 44?ql 4>4cc f�'4c=4:<.9:
4>>q l ?c:cl ?<:9> ?qc?l 4?><? ?<>qc f�'4q=q>q.>c
4>>9 9 ?:9lc ?c9:< ?9::4 4>>:? ?:<46 f�'49=>6?.q4
4>>l q ?q6<6 ?:l:c ?l:<l ?<?>> ?qcl: f�'46=99>.66
4>>6 : ?96?6 ?qll4 ?6c:: ?c?:9 ?9c6q f�'44=?9q.:>
4>>4 c ?l6>9 ?9lqc ?6>?: ?:4<q ?lcc: f�'4>=cl9.9l
4>>? < ?66q6 ?l99? ?44?> ?ql9< ?6<<9 f�'?<=q??.<q
4>>> ?> ?4lcl ?6qc< ??l96 ?9qq4 ?6?9c f�'?c=l9?.6<
?<<< ?? ??qq4 ?4c:: ?>:l6 ?l<>9 ?46:? f�'?:=69<.9>
?<<c ?4 ?>c<l ?4??l ?>>:: ?l?c6 ??q6? f�'?q=664.44
?<<: ?6 ?>?:: ??6<q <l94 ?6l<: ?><6: f�'?9=6q9.:6
?<<q ?l <9>: ?>:4? ccqq ?4cll ?>4cl f�'?l=l9q.ll
?<<9 ?9 ccc? ?>>c9 c6?q ?4444 <q:? f�'?6=q>>.<9
?<<l ?q c4<q <lc: :c>? ??q6? <><l f�'?4=:<q.><
?<<6 ?: ::9> c<49 :6?: ??>qc c996 f�'?4=>6c.cq
?<<4 ?c :4l> c6<q qcql ?>966 c>ll f�'??=64q.ll
?<<? ?< q:q6 :c<c ql6c ?>>46 :9qq f�'?>=q9q.?c
?<<> 4> q6?c :l6> q>6< <96c :??q f�'?>=>49.9c
?<c< 4? 9<>4 q<<> 9qq9 <>:q qq<l f�'<=l64.6>
?<cc 44 99?l q9:q 96?6 cq6: q4<: f�'c=c:l.?6
?<c: 46 9?9? q?cq l<cl c4?< 9<46 f�'c=6lc.<c
?<cq 4l lc?4 9c?< lq:9 :c4? 99:4 f�':=c9l.<4
?<c9 49 ll<9 9l:l l6c9 :ll6 94l6 f�':=6<>.><
?<cl 4q l?<< 9?9> l??6 :>c6 l<66 f�'q=<94.::
?<c6 4: 6<44 lcl9 6c9c q:l> lql? f�'q=9l?.66
?<c4 4c 6qql l99: 6q?< ql?l l6q: f�'q=?9l.46
?<c? 4< 6l46 l4c: 66<9 q?>l l??> f�'9=:<>.>l
?<c> 6> 6?<c l>66 6?cl 9c>c 6cq: f�'9=ll:.l?
?<:< 6? 4<c: 6:<l 4<c: 994: 6ql> f�'9=?49.>9
?<:c 64 4:<? 69q< 4c>4 94q> 6l49 f�'l=c4?.:q
?<:: 66 4q>: 669c 4q4c 9>>9 644l f�'l=96q.l6
?<:q 6l 4l69 6?9< 4lq9 l:q6 6>69 f�'l=4q:.<c
?<:9 69 44:9 4<:? 46?4 l964 4c9q f�'l=>?9.l?
?<:l 6q 4?49 4:<9 4?q< l6?6 4qc< f�'6=:::.:<
?<:6 6: ?<c9 4q6> 4>6l l?>l 496? f�'6=99l.46
?<:4 6c ?c99 4l:l ?<>c 6<>q 46c6 f�'6=6l6.<?
?<:? 6< ?:64 464: ?:<> 6:?: 44ll f�'6=?lq.>6
?<:> l> ?q?c 4?c< ?q:< 696: 4??4 f�'4=<9<.c9
?<q< l? ?9?4 4>9< ?9:9 66qq ?<c< f�'4=:cl.:>
?<qc l4 ?l?4 ?<6: ?l:: 64>6 ?c:6 f�'4=q?<.<?
?<q: l6 ?6?< ?c46 ?6cq 6>lc ?:ql f�'4=lql.c:
?<qq ll ?464 ?:?9 ?6>> 4<>> ?qq? f�'4=6?<.>?
?<q9 l9 ??9? ?q?6 ?4?< 4:q> ?9ql f�'4=?c?.:c
?<ql lq ?>:q ?9?: ??ll 4q4: ?l:6 f�'4=>94.q:
?<q6 l: ?>>9 ?l4: ?>:6 4l<< ?6cc f�'?=<6?.4>
?<q4 lc <6< ?6l6 ?>>q 46:c ?6>: f�'?=c?q.<?

T!3*$8'T^N['54>><7'$'$1&0!,&EF!'C,KC,#&=
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T#O+,&'4'X'Q+,A&'%$'%$C,$"#&EF!'%!'A$H"+1!'C&%,F!

h&0$1&'c8'S]+I*$I'C&,&'"U1"+1!'%&'G,!*&'%$'A$H"+1!I'%$'C&II$#!.'B!A#%!I'&'O&I!1#3&.'G&0,#"&%!I'$3*,$'?<q4'$'?<<>=

T!3*$8'[1&0!,&EF!'C,KC,#&=
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EMISSÕES DE CO2 DA FROTA BRASILEIRA A 
PARTIR DE 20 ANOS DE CIRCULAÇÃO

N&,&'"U1"+1!'%&I'$B#IIJ$I'%$'QW
4
'&C1#"!+;

I$'&'B$*!%!1!O#&'%$'"U1"+1!'%$'x1A&,$I'v,='$'@#3y$'
54>>47=' ' WI' &+*!,$I' &C,$I$3*&B' %+&I' G!,B&I' %#;
G$,$3*$I'%$'$L$"+*&,'!' #3A$3*U,#!'%$'$B#IIJ$I8'&I'
metodologias top-down e botton-up=

W'B`*!%!'top-down +*#1#-&''&'_+&3*#%&%$'%$'
"!B0+I*HA$1'_+$#B&%&'C$1&'G,!*&'C&,&'_+&3*#D"&,'&I'
$B#IIJ$I=' 'w' "!3I#%$,&%!'B&#I' C,$"#I!' $.' C!,*&3*!.'
%$A$'I$,'+*#1#-&%!'I$BC,$'_+$'C!IIHA$1='Q!B!'3F!'`'
C!IIHA$1'B$3I+,&,'&'_+&3*#%&%$'%$'"!B0+I*HA$1'+*#1#;

-&%&'I!B$3*$'C!,'$II&'G,!*&.'G!#'3$"$IIU,#!'!'+I!'%&'
metodologia botton-up,'_+$'+*#1#-&'&'_+#1!B$*,&O$B'
B`%#&'$'!I'G&*!,$I'%$'$B#IIF!'C&,&'"b$O&,'&!I'O&I$I'
$B#*#%!I'C$1&'G,!*&=

j+1*#C1#"&3%!'!'3eB$,!'%$'A$H"+1!I'5h&0$1&'
c7.'&'_+#1!B$*,&O$B'B`%#&'&3+&1'C$,"!,,#%&'%$'<9>>'
_+#1uB$*,!I'5g#11I.'4>>c7'$'!'G&*!,'%$'$B#IIF!'%$'QW

4
.'

G!#'C!IIHA$1'"&1"+1&,'&I'$B#IIJ$I'%&'G,!*&'#3A$I*#O&%&'
5h&0$1&'?>7=

N$1&'h&0$1&'&3*$,#!,'C$,"$0$;I$'_+$'&'$B#IIF!'
*!*&1'%$'QW

4
'%&'G,!*&'$I*+%&%&'`'%$'<4:=6?c'*!3$1&;

%&I'%$'QW
4
='\$,#D"&;I$'_+$':6i'%&I'$B#IIJ$I'$I*F!'

,$1&"#!3&%&I' &' A$H"+1!I' ?<c<' $' ?<<>.' _+$' *&B0`B'

h&0$1&'<8'\&1!,'%&'G,!*&'%$'A$H"+1!I'0,&I#1$#,!I'%$'C&II$#!'B!A#%!I'&'O&I!1#3&',$B&3$I"$3*$I'%$'?<q4'&'?<<>=

ANO IDADE FROTA A VALOR POR SUBTOTAL

(ANOS) GASOLINA (un.) IDADE (R$) (R$)

?<<> 4> 66>=?6l.<4 ?>=>49.9c 6=6><=:<l=6<q.l<

?<c< 4? ?9l=<?l.6c <=l64.6> ?=lq?=?<c=c64.c<

?<cc 44 6l=q>>.4c c=c:l.?6 6>:=>l:=6>>.?q

?<c: 46 ?>=l6<.69 c=6lc.<c c:=?9:=<q6.c<

?<cq 4l ?<=<?4.:< :=c9l.<4 ?9q=l?6=6?9.l9

?<c9 49 l=c??.:? :=6<>.>< 69=99c=<:9.qq

?<cl 4q 6=c4?.qq q=<94.:: 4q=9:?=?4l.:>

?<c6 4: q=?q9.cl q=9l?.66 l>=664=:9?.cl

?<c4 4c 4>=l9q.4q q=?9l.46 ?49=c<4=9c?.?c

?<c? 4< ?:=4lq.<4 9=:<>.>l <<=cq>=l4<.9<

?<c> 6> ?c=4>:.4l 9=ll:.l? <<=?c4=4qc.?6

?<:< 6? ?q=l>?.:: 9=?49.>9 cl=>9<=cl?.4:

?<:c 64 ?>=lql.>: l=c4?.:q 9>=l99=4<l.:l

?<:: 66 q=949.cl l=96q.l6 4<=q>l=>?c.9c

?<:q 6l l=>?<.cl l=4q:.<c ?:=?9q=9<9.:9

?<:9 69 4=l::.4> l=>?9.l? <=<lq=<q4.l>

?<:l 6q ?=94<.cl 6=:::.:< 9=::<=l69.c:

?<:6 6: c<4.?l 6=99l.4l 6=?:>=ccl.c>

?<:4 6c l6?.4: 6=6l6.<? ?=ll4=?46.64

?<:? 6< 4?4.>6 6=?lq.>6 qq:=>ql.>q

?<:> l> ?4l.>4 4=<9<.c9 6q:=>c>.9c

?<q< l? cq.l? 4=:cl.:> 4l>=q6q.9>

?<qc l4 ?>l.>4 4=q?<.<? 4:4=9?l.4>

?<q: l6 4?.q> 4=lql.c: 96=4l<.:9

?<qq ll ?6.q> 4=6?<.>? 6?=9l6.9:

?<q9 l9 q.l> 4=?c?.:c ?6=<q9.q?

?<ql lq 6.4> 4=>94.q: q=9q<.9c

?<q6 l: 4.l> ?=<6?.4> l=q69.q?

?<q4 lc 6.4> ?=c?q.<? 9=c?9.>q

VALOR TOTAL 5.952.288.171,22

T!3*$8'[1&0!,&EF!'C,KC,#&=
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T#O+,&'68'Q+,A&'%$'I+"&*$&B$3*!='T!3*$8'YWfYS.'4>>c=

T!3*$8'[1&0!,&EF!'C,KC,#&=

h&0$1&'??8'[B#IIJ$I'%$'QW
4
'&"+B+1&%&I'%&'%&*&'&*+&1'&*`'!'&3!'%$'4>9>=
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,$C,$I$3*&':6i'%&'G,!*&=
Q!3I#%$,&3%!' &' "+,A&' %$' I+"&*$&B$3*!'

C,!C!I*&'C!,'Y!,0&'54>>c7'G!#'C!IIHA$1'"b$O&,'dI'
$B#IIJ$I'&"+B+1&%&I'%$II&'G,!*&'&*`'!'&3!'%$'4>9>.'
"&I!' $1&' "!3*#3+$' $B' "#,"+1&EF!.' "!3G!,B$'B!I;
*,&%!'3&'T#O+,&'6='SII#B'"&1"+1&B;I$'&I'$B#IIJ$I'
$A#*&%&I.']U'_+$'$B'4>9>'<<.<i'%&'G,!*&'A&#'$I*&,'
I+"&*$&%&.' #3%$C$3%$3*$'%$'+B'C1&3!'%$'I+"&*$&;
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