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Editorial
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Variação da temperatura média global anual da superfície (°C)
Figura 1

Observação: O período pré-industrial é definido como o intervalo 1850-1900

Fonte: Serviço de mudança climática Copernicus, ERA5; UBS; dados de outubro de 2021

aumento em relação à era pré-industrial; dois possíveis cenários climáticos para 2050 com fins ilustrativos 
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Editorial

/FVUSBMJEBEF�EBT�FNJTT¨FT�

A menos que possa ser absorvido pela natu-

SF[B�	PDFBOPT
�TPMP�F�QMBOUBT
�PV�QPS�OPWBT�

UFDOPMPHJBT�EF�DBQUVSB
�DBEB�UPOFMBEB�EF�DBS-

CPOP�MJCFSBEB�QFSNBOFDF�OB�BUNPTGFSB�F�

SFU�N�P�DBMPS��1BSB�JOUFSSPNQFS�P�BRVFDJNFOUP�

HMPCBM
�TFS��OFDFTT�SJP�BUJOHJS�B�OFVUSBMJEBEF�

EBT�FNJTT¨FT
�RVF���B�DBQBDJEBEF�EF�BCTPS��P�

EF�UPEP�P�DBSCPOP�FNJUJEP��0�BNQMP�DPOTFOTP�

FOUSF�PT�QFTRVJTBEPSFT�EP�DMJNB���RVF�JTTP�

QPEF�TFS�DPOTFHVJEP�QPS�WPMUB�EF�����
�

TVQPOEP�RVF�TFKBN�GFJUBT�SFEV�¨FT�JNFEJBUBT
�

2020 20502030 2040

Edificações

Transporte

Fonte: AIE (2021): Net Zero by 2050 – A roadmap for the global energy sector. Todos os direitos reservados: UBS 
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Fonte: UBS, dados de outubro de 2021
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Editorial
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TBT�EB��SFB�EF�HSFFOUFDI�QPEFN�TF�CFOFŖDJBS�O�P�BQFOBT�EB�QPTT¡WFM�

WFOEB�EPT�DS�EJUPT�EF�DBSCPOP
�NBT�UBNC�N�EBT�PQPSUVOJEBEFT�EF�

BNQMJB��P�EB�SFDFJUB�DPN�B�WFOEB�EF�QSPEVUPT�F�TFSWJ�PT��1PS�FYFN-

QMP
�P�QBDPUF�Ã0CKFUJWP���Ä�EB�6&�FTUJNVMB�PT�FTUBEPT�NFNCSPT�B�

JOWFTUJS�P�QSPEVUP�EPT�DS�EJUPT�EF�DBSCPOP�FN�QSPKFUPT�SFMBDJPOBEPT�

BP�DMJNB�F���FOFSHJB�

0�DBQJUBM�FTUSBU�HJDP�UBNC�N�QSFDJTB�CVTDBS�UFDOPMPHJBT�EF�QSB[P�

NBJT�MPOHP��"�"*&�BMFSUB�RVF�����EB�SFEV��P�EF�FNJTT¨FT�OFDFTT�SJB�

2015 2016 2017 2018 2019 2020 1Q21

Número de compromissos nacionais 
de neutralidade em carbono

Figura 3

i na lei
propostas

Fonte: AIE (2021): Net Zero by 2050 – A roadmap for the global energy sector.
Todos os direitos reservados: UBS
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QBSB�BUJOHJS�PT�PCKFUJWPT�QBSB������UFS�P�EF�WJS�EF�UFDOPMPHJBT�RVF�

BJOEB�O�P�FYJTUFN�PV�O�P�T�P�BNQMBNFOUF�VUJMJ[BEBT�	'JHVSB��
��0�

GPDP�TFS��OP�IJESPH�OJP
�DVKP�DSFTDJNFOUP�EFWF�RVJOUVQMJDBS�BU������
�

F�OB�DBQUVSB
�VUJMJ[B��P�F�BSNB[FOBNFOUP�EF�DBSCPOP�	$$64
�OB�TJHMB�

FN�JOHM�T
��

$POUVEP
�EFTFOWPMWFS�SFTJMJ�ODJB�DMJN�UJDB�WBJ�CFN�BM�N�EF�TJNQMFT�

FTUSBU�HJBT�EF�NJUJHB��P�RVF�SFEV[BN�BT�FNJTT¨FT��$PN�B�FYQFDUBUJWB�

EF�FQJT¦EJPT�DMJN�UJDPT�NBJT�GSFRVFOUFT�F�SJHPSPTPT
�QPEFNPT�UBN-

C�N�WFS�VNB��OGBTF�NBJPS�EBT�QPM¡UJDBT�FN�FTUSBU�HJBT�EF�BEBQUB��P
�

RVF�JODMVFN�B�CMJOEBHFN�EF�DJEBEFT
�FNQSFTBT�F�QB¡TFT�BP�DMJNB�F�P�

JOWFTUJNFOUP�FN��SFBT�EFTEF�JOGSBFTUSVUVSB�G¡TJDB�BU��TFHVSPT��

4FHVOEP�B�SFTTFHVSBEPSB�Munich Re
�FN������BQFOBT�����EBT�QFS-

EBT�DPN�DBU�TUSPGFT�OBUVSBJT�FTUBWBN�TFHVSBEBT
�F�OB�$IJOB�FTUF�

O­NFSP���EF�BQFOBT����1�*TTP�EFTUBDB�B�OFDFTTJEBEF�EF�EFTFOWPMWJ-

NFOUP�F�BQMJDB��P�EF�UFDOPMPHJBT�FN�EJWFSTPT�TFUPSFT�QBSB�PCUFS�

FTDBMB�F�WFMPDJEBEF��0�DVTUP�EF�PQPSUVOJEBEF�EB�JO�SDJB�TFS��NBJPS�

OPT�TFUPSFT�EF�NBJPS�JOUFOTJEBEF�EF�FNJTT¨FT�	'JHVSB��
��

Desdobramentos regionais

Estados Unidos

0T�&6"�QSPQVTFSBN�NFUBT�BNCJDJPTBT�QBSB�SFEV[JS�BT�FNJTT¨FT
�RVF�

JODMVFN�BUJOHJS�����EF�FMFUSJDJEBEF�MJNQB�F�����EF�WFOEBT�EF�WF¡DV-

MPT�FM�USJDPT�BU��������$PN�DFSDB�EF�����EP�TFUPS�FOFSH�UJDP�EPT�

&6"�BJOEB�EPNJOBEP�QPS�DPNCVTU¡WFJT�G¦TTFJT
�FTTBT�NFUBT�BQPOUBN�

QBSB�VN�DSFTDJNFOUP�TJHOJŖDBUJWP�OBT�GPOUFT�EF�FOFSHJB�SFOPW�WFM
�

DPNP�TPMBS�F�F¦MJDB��

&N�NFBEPT�EF�BHPTUP
�P�4FOBEP�OPSUF�BNFSJDBOP�BQSPWPV�VN�QSPKFUP�

CJQBSUJE�SJP�EF�JOGSBFTUSVUVSB
�RVF�JODMVJ�HBTUPT�EF�64����USJMI�P�FN�

SFEFT�EF�USBOTNJTT�P�F�JOGSBFTUSVUVSB�EF�FOFSHJB
�TJTUFNBT�EF��HVB
�

WF¡DVMPT�FM�USJDPT�F�QSPKFUPT�EF�EFTQPMVJ��P�EF��HVBT��&TTF�QSPKFUP�

BJOEB�O�P�GPJ�TBODJPOBEP�FN�MFJ�F�B�FTDBMB�EPT�HBTUPT���NFOPS�EP�RVF�

P�BOVODJBEP�PSJHJOBMNFOUF�EVSBOUF�B�DBNQBOIB
�NBT�DPOTJEFSBNPT�P�

QPUFODJBM�EF�BNQMJB��P�EPT�HBTUPT�DPNP�BMHP�QPTJUJWP�QBSB�PT�TFUPSFT�

EF�HSFFOUFDI��0�QMBOP�EF�DPODJMJB��P�EP�PS�BNFOUP
�B�TFS�ŖOBMJ[BEP�

OBT�QS¦YJNBT�TFNBOBT
�QPEF�QSPQPSDJPOBS�PVUSB�WJB�QBSB�RVF�P�$PO-

HSFTTP�EPT�&6"�JODMVB�JOJDJBUJWBT�SFMBDJPOBEBT�BP�DMJNB�OPT�QMBOPT�EF�

HBTUPT�GFEFSBJT
�NBT�O�P�BDSFEJUBNPT�RVF�P�EFTUJOP�EP�NFSDBEP�HSF-

FOUFDI�OPSUF�BNFSJDBOP�EFQFOEB�FYDMVTJWBNFOUF�EFTTFT�QSPKFUPT�EF�

MFJ��"�EFNBOEB�DPOUJOVPV�TBVE�WFM�BQFTBS�EPT�WFOUPT�DPOUS�SJPT�EB�

QBOEFNJB�F
�TFHVOEP�B�"NFSJDBO�$MFBO�1PXFS�"TTPDJBUJPO
�B�BEJ��P�

EF�DBQBDJEBEF�EF�FOFSHJB�SFOPW�WFM�BUJOHJV�OPWPT�SFDPSEFT�OP�BDVNV-

MBEP�OP�BOP��*TTP���DPSSPCPSBEP�BJOEB�NBJT�QFMBT�QFSTQFDUJWBT�EF�

BVNFOUP�OB�EFNBOEB�HMPCBM�QPS�FOFSHJB�MJNQB
�JNQVMTJPOBEB
�FN�

QBSUF
�QFMP�BQPJP�QPM¡UJDP�GPSB�EPT�&6"��

�� .VOJDI�3F
�Ã3FDPSE�IVSSJDBOF�TFBTPO�BOE�NBKPS�XJMEŖSFT�¾�5IF�OBUVSBM�EJTBTUFS�ŖHVSFT�GPS�����
Ä�KBOFJSP�EF�����

Europa 

"�6OJ�P�&VSPQFJB�GPJ�QJPOFJSB�OP�EFTFOWPMWJNFOUP�F�JNQMFNFOUB��P�

EF�QPM¡UJDBT�EJSFDJPOBEBT�BP�DMJNB��$PN�B�SFEV��P�EBT�FNJTT¨FT�EPT�

HBTFT�EF�FGFJUP�FTUVGB
�BNQMJB��P�EP�VTP�EF�FOFSHJBT�SFOPW�WFJT
�DSJB-

��P�EF�VN�TJTUFNB�EF�OFHPDJB��P�EF�FNJTT¨FT�F�BQPJP�B�NFEJEBT�EF�

FŖDJ�ODJB�FOFSH�UJDB
�FMB�DPNQSPWPV�TFS�VN�EPT�M¡EFSFT�OPT�FTGPS�PT�

HMPCBJT�QBSB�NJUJHBS�B�NVEBO�B�DMJN�UJDB�

A UE adota o “Objetivo 55”

-BO�BEP�FN�EF[FNCSP�EF�����
�P�1BDUP�&DPM¦HJDP�&VSPQFV�EFŖOJV�B�

NFUB�EF�USBOTGPSNBS�B�&VSPQB�OP�QSJNFJSP�DPOUJOFOUF�OFVUSP�FN�UFS-

NPT�DMJN�UJDPT�BU��������0VUSPT�HSBOEFT�QB¡TFT�F�NFSDBEPT�TFHVJSBN�

TFV�FYFNQMP��&N�KVMIP�EF�����
�B�$PNJTT�P�&VSPQFJB�USB�PV�P�DBNJ-

nho para a neutralidade das emissões e apresentou planos para a ado-

��P�EF�NFUBT�NBJT�BNCJDJPTBT�QBSB�SFEV[JS�BT�FNJTT¨FT�EPT�HBTFT�EF�

FGFJUP�FTUVGB�OFTUB�E�DBEB
�JODMVTJWF�VNB�T�SJF�EF�QSPQPTUBT�MFHJTMBUJWBT�

	'JHVSB��
��/PT�UFSNPT�EP�QBDPUF�Ã0CKFUJWP���Ä
�BU�������BT�FNJTT¨FT�

EFWFN�EFDMJOBS�QFMP�NFOPT�����FN�SFMB��P�BPT�O¡WFJT�EF�������

Emissões globais de CO2 por setor, 2019

Figura 5

Fonte: AIE (2021) Global CO2 emissions by sector, 
https://www.iea.org/data-and-statistics/charts/global-co2-emissions-by-sector-2019 
Todos os direitos reservados; UBS 
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0MJNQ¡BEBT�EF�*OWFSOP������FN�1FRVJN
A China tem planos de demonstrar seu desenvolvimento em 

USBOTQPSUF�WFSEF�FN�UPEP�P�QB¡T�EVSBOUF�PT�+PHPT�0M¡NQJDPT�EF�

*OWFSOP�EF�����
�FN�1FRVJN��.BJT�EF�����§OJCVT�NPWJEPT�B�

D�MVMBT�EF�IJESPH�OJP�USBOTQPSUBS�P�PT�DPNQFUJEPSFT
�GVODJPO�-

SJPT�F�WJTJUBOUFT�OB�[POB�EF�DPNQFUJ��P�EF�:BORVJOH��5PEB�B�FMF-

USJDJEBEF�DPOTVNJEB�EVSBOUF�PT�KPHPT�WJS��EF�GPOUFT�SFOPW�WFJT
�

HFSBEB�DPN�B�BKVEB�EBT�VTJOBT�TPMBSFT�F�F¦MJDBT�EF�;IBOHKJBLPV
�

DJEBEF�DPBOŖUSJ��EB�DPNQFUJ��P��1BSB�SFEV[JS�BJOEB�NBJT�BT�FNJT-

T¨FT�EF�DBSCPOP
�PT�TJTUFNBT�EF�SFGSJHFSB��P�EBT�QJTUBT�EF�HFMP�

VTBSJBN�EJ¦YJEP�EF�DBSCPOP�OBUVSBM
�FN�WF[�EP�H�T�'SFPO�VTBEP�

OPT�+PHPT�0M¡NQJDPT�EF�*OWFSOP�BOUFSJPSFT�

Energia
– produzir 40% de energia a partir de fontes renováveis até 2030
¾�EFŖOJS�NFUBT�EF�FŖDJ�ODJB�FOFSH�UJDB�NBJT�BNCJDJPTBT
¾�GPSUBMFDJNFOUP�EPT�DSJU�SJPT�EF�TVTUFOUBCJMJEBEF�QBSB�P�VTP�EF�CJPFOFSHJB

'FKƂECÃÑGU
¾�JOJDJBS�POEB�EF�SFOPWB��P�
¾�P�TFUPS�Q­CMJDP�EFWF�SFGPSNBS����EF�TVBT�FEJŖDB�¨FT�B�DBEB�BOP

7UQ�FC�VGTTC��UKNXKEWNVWTC�G�CITKEWNVWTC
¾�EFŖOJS�VNB�NFUB�HMPCBM�EB�6&�QBSB�B�SFNP��P�EF�DBSCPOP�
���QPS�TVNJEPVSPT�OBUVSBJT
¾�QMBOUBS�US�T�CJMI¨FT�EF��SWPSFT�BU�������QBSB�NFMIPSBS�B�RVBMJEBEF
�
���RVBOUJEBEF�F�SFTJMJ�ODJB�EBT�ŗPSFTUBT�EB�6&

6TCPURQTVG
¾�BDFMFSBS�B�USBOTJ��P�QBSB�B�NPCJMJEBEF�DPN�OFVUSBMJEBEF�EF�FNJTT¨FT
¾�BWFSBHF�FNJTTJPOT�UP�CF�MPXFSFE�CZ�����GSPN������
��	FN�DPNQBSB��P�DPN�PT�O¡WFJT�EF�����

¾�UPEPT�PT�DBSSPT�OPWPT�EFWFS�P�UFS�FNJTT¨FT�[FSP�B�QBSUJS�EF�����
¾�JOTUBMBS�VNB�SFEF�NBJT�EFOTB�EF�QPOUPT�EF�DBSSFHBNFOUP�
���	WF¡DVMPT�FM�USJDPT
�F�EF�BCBTUFDJNFOUP�	QBSB�IJESPH�OJP

¾�BT�FNJTT¨FT�EP�USBOTQPSUF�EF�DBSHB�EFWFS�P�TFS�JODMV¡EBT�OP�4JTUFNB�EF�
���$PN�SDJP�EF�&NJTT¨FT�EB�6&�	&54


"KVTUBS�QBSB�B�WJT�P�HFSBM���
Figura 6

'POUF��$PNJTT�P�&VSPQFJB
�6#4��EBEPT�EF�PVUVCSP�EF�����

Renováveis offshore prontas para crescer

&TUJNVMBS�B�FOFSHJB�SFOPW�WFM�PšTIPSF���PVUSB��SFB�EF�BUFO��P�JNQPS-

UBOUF�EB�$PNJTT�P�&VSPQFJB
�QSJODJQBMNFOUF�FN�GVO��P�EP�EPN¡OJP�

HMPCBM�EPT�M¡EFSFT�FN�FOFSHJB�F¦MJDB�PšTIPSF�EB�6&�F�EF�TVBT�WBTUBT�

CBDJBT��/FTUF�DBTP
���QSPQPTUB�B�BNQMJB��P�EB�DBQBDJEBEF�F¦MJDB�

PšTIPSF�EB�6OJ�P�&VSPQFJB�EPT�BUVBJT����(8�QBSB�QFMP�NFOPT����

(8�BU������
�F�����(8�BU��������&NCPSB�P�QPUFODJBM�F¦MJDP�

PšTIPSF�TFKB�FYDFMFOUF
�OPWBT�UFDOPMPHJBT�DPNP�FOFSHJB�HFSBEB�QPS�

POEBT
�NBS�T�F�QBJO�JT�TPMBSFT�ŗVUVBOUFT�UBNC�N�EFWFN�TFS�FTUJNVMB-

EBT��&OFSHJB�TPMBS�ŗVUVBOUF���VNB�HFSBEPSB�EF�FOFSHJB�TPMBS�JOTUBMBEB�

FN�VNB�FTUSVUVSB�ŗVUVBOUF��&TUJNB�TF�RVF�PT�JOWFTUJNFOUPT�FN�FOFS-

HJB�SFOPW�WFM�PšTIPSF�BUJOKBN�d`����CJMI¨FT�BU�������1

yTJB�1BD¡ŖDP�

"�SFHJ�P�EB�yTJB�1BD¡ŖDP�	"1"$
�SFTQPOEF�QPS�DFSDB�EF�NFUBEF�EP�DPO-

TVNP�NVOEJBM�EF�FOFSHJB
�FN�TVB�NBJPS�QBSUF�HFSBEB�B�QBSUJS�EF�DPNCVTU¡-

WFJT�G¦TTFJT��$POUVEP
�FTTB�EFQFOE�ODJB�EP�QFUS¦MFP
�DBSW�P�F�H�T�OBUVSBM�

UFOEF�B�NVEBS
�F�FTQFSBNPT�RVF�B�SFHJ�P�TF�UPSOF�P�QSJODJQBM�EFTUJOP�QBSB�

P�EFTFOWPMWJNFOUP�F�JOWFTUJNFOUP�FN�FOFSHJBT�SFOPW�WFJT�OFTUB�E�DBEB��"�

SFHJ�P���GBWPSFDJEB�QFMB�QPQVMB��P�DSFTDFOUF
�GPSUF�DSFTDJNFOUP�FDPO§NJDP�

F�FYQSFTTJWP�QPUFODJBM�EF�NFSDBEP
�EBEB�B�CBJYB�QFOFUSB��P�EBT�FOFSHJBT�

SFOPW�WFJT��&NCPSB�B�$IJOB�UFOIB�BOVODJBEP�SFDFOUFNFOUF�DPNQSPNJTTPT�

EF�BUJOHJS�B�OFVUSBMJEBEF�EF�DBSCPOP�BU������
�+BQ�P�F�$PSFJB�EP�4VM�QMB-

OFKBN�BUJOHJS�FTTB�NFUB�K��FN�������&TQFSB�TF�RVF�BT�NPEBMJEBEFT�TPMBS�F�

F¦MJDB�TFKBN�BT�RVF�NBJT�BUSBJBN�B�BUFO��P�EPT�HPWFSOPT�EB�SFHJ�P��$PN�

FGFJUP
�FTQFSB�TF�RVF�B�"1"2�TF�USBOTGPSNF�FN�VN�EPT�NBJPSFT
�TF�O�P�P�

NBJPS
�NFSDBEP�EF�FOFSHJB�F¦MJDB�PšTIPSF�BU������
�DPN�$IJOB
�$PSFJB�EP�

4VM
�+BQ�P�F�7JFUO��PDVQBOEP�BT�QSJNFJSBT�QPTJ�¨FT�

�� $PNVOJDBEP���JNQSFOTB�EB�$PNJTT�P�&VSPQFJB
�Ã#PPTUJOH�PšTIPSF�SFOFXBCMF�
FOFSHZ�GPS�B�DMJNBUF�OFVUSBM�&VSPQF
Ä����EF�OPWFNCSP�EF�����

"�$IJOB�K����IPKF�M¡EFS�HMPCBM�OB�HFSB��P�SFOPW�WFM�F�BDFMFSBS��TVB�USBOTJ-

��P�EPT�DPNCVTU¡WFJT�USBEJDJPOBJT
�K��RVF�P�QB¡T�WJTB�BUJOHJS�P�QJDP�EBT�FNJT-

T¨FT�BOUFT�EF������F�B�OFVUSBMJEBEF�EBT�FNJTT¨FT�BU��������1BSB�EFTDBSCP-

OJ[BS�TFV�JNFOTP�TFUPS�DBSWPFJSP
�P�OPWP�BDPSEP�EF�IJESPH�OJP�EF�

JOGSBFTUSVUVSB�WFSEF�EB�$IJOB�USBOTGPSNBS��TVB�QSJODJQBM�SFHJ�P�EF�NJOFSB-

��P�EF�DBSW�P�FN�VNB�VOJEBEF�EF�QSPEV��P�EF�IJESPH�OJP
�USBOTGPS-

NBOEP�B�.POH¦MJB�*OUFSJPS�FN�VN�EPT�NBJPSFT�Q¦MPT�EF�FOFSHJB�SFOPW�WFM�

EB�yTJB��"�$IJOB�UBNC�N�MBO�PV�B�QSJNFJSB�GBTF�EF�TFV�NFDBOJTNP�OBDJP-

OBM�EF�OFHPDJB��P�EF�FNJTT¨FT�EF�DBSCPOP�	&54
�OB�TJHMB�FN�JOHM�T

�RVF�

WJTB�JNQMBOUBS�NFDBOJTNPT�EF�NFSDBEP�QBSB�SFHVMBS�BT�FNJTT¨FT�EF�DBS-

CPOP�F
�BP�NFTNP�UFNQP
�FTUJNVMBS�PT�TFUPSFT�EF�FNJTT�P�FMFWBEB�B�GB[FS�

B�USBOTJ��P�QBSB�GPOUFT�SFOPW�WFJT�EF�FOFSHJB��

&NCPSB�B�SFHJ�P�EB�yTJB�1BD¡ŖDP�O�P�FTUFKB�BTTVNJOEP�VNB�BCPSEBHFN�

­OJDB�QBSB�BUJOHJS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT
�PT�QSJODJQBJT�QB¡TFT
�DPNP�

�OEJB�F�+BQ�P
�FTU�P�GB[FOEP�QSPHSFTTPT��0�+BQ�P�BOVODJPV�B�JOUFO��P�EF�

BDFMFSBS�TVB�USBOTJ��P�QBSB�FOFSHJBT�SFOPW�WFJT
�WJTBOEP�BUJOHJS�EF�����B�

����EB�HFSB��P�UPUBM�BU��������/B�QPTJ��P�EF�VN�EPT�NBJPSFT�FNJTTPSFT�

EF�DBSCPOP�EP�NVOEP
�B��OEJB�FTU��CVTDBOEP�BUJOHJS�VN�UPUBM�EF�����(8�

EF�FOFSHJB�SFOPW�WFM�F�HFSBS�����EF�TVBT�OFDFTTJEBEFT�FOFSH�UJDBT�B�QBSUJS�

EF�GPOUFT�O�P�G¦TTFJT�BU������
�QSJODJQBMNFOUF�EB�FOFSHJB�TPMBS��6N�NBSDP�

GPJ�BUJOHJEP�FN�BHPTUP�EF�����
�RVBOEP�P�QB¡T�DSV[PV�P�QBUBNBS�EF�����

(8�EF�DBQBDJEBEF�UPUBM�EF�HFSB��P�EF�FOFSHJB�SFOPW�WFM��
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5FDOPMPHJBT�FTUSVUVSBOUFT��

5FDOPMPHJBT�FTUSVUVSBOUFT��
&N�OPTTP�QPOUP�EF�WJTUB
�BT�NFUBT�DMJN�UJDBT�HMPCBJT�T¦�QPEFN�TFS�

BUJOHJEBT�UFOEP�BT�UFDOPMPHJBT�WFSEFT�DPNP�VN�JNQPSUBOUF�GBUPS�FTUSV-

UVSBOUF��&NCPSB�B�NBJPSJB�EBT�UFDOPMPHJBT�OFDFTT�SJBT�QBSB�DPODSFUJ[BS�

PT�DPSUFT�OFDFTT�SJPT�OBT�FNJTT¨FT�HMPCBJT�BU�������K��FYJTUBN�	QPS�

FYFNQMP
�FOFSHJBT�SFOPW�WFJT�F�NFMIPSJBT�TJHOJŖDBUJWBT�OB�FŖDJ�ODJB�

FOFSH�UJDB

�OBT�QS¦YJNBT�E�DBEBT�B�WJB�BU��B�OFVUSBMJEBEF�EBT�FNJT-

T¨FT�EFQFOEFS��EP�VTP�HFOFSBMJ[BEP�EF�OPWBT�UFDOPMPHJBT�RVF�BJOEB�

O�P�FTU�P�EJTQPO¡WFJT�DPNFSDJBMNFOUF�PV�FN�VTP��

*TTP�QSFQBSB�P�DFO�SJP�QBSB�PQPSUVOJEBEFT�OP�DVSUP�F�N�EJP�QSB[P
�

JODMVTJWF�OP�NFSDBEP�EF�DBQJUBM�BCFSUP�	'JHVSB��
�F�EF�QSJWBUF�FRVJUZ
�

CFN�DPNP�FN�VN�QSB[P�NBJT�MPOHP��6NB�HSBOEF�BDFMFSB��P�OB�JOP-

WB��P�FN�FOFSHJB�MJNQB�QSFDJTB�PDPSSFS�BP�MPOHP�EFTTBT�E�DBEBT�QBSB�

RVF�FTTBT�OPWBT�UFDOPMPHJBT�TFKBN�MFWBEBT�UFNQFTUJWBNFOUF�BP�NFS-

DBEP�	'JHVSB��
��0�EFTFOWPMWJNFOUP�F�JNQMBOUB��P�EFTTBT�OPWBT�UFDOP-

MPHJBT�BQSFTFOUB�P�QPUFODJBM�EF�DSJBS�OPWPT�TFUPSFT�JNQPSUBOUFT�DPN�

PQPSUVOJEBEFT�DPNFSDJBJT��/PT�DPODFOUSBNPT�OBT�OPWBT�UFDOPMPHJBT�

NBJT�QSPNJTTPSBT�OBT��SFBT�EF�FMFUSJŖDB��P
�CBUFSJBT
�CJPFOFSHJB
�IJESP-

H�OJP�F�DBQUVSB
�VUJMJ[B��P�F�BSNB[FOBNFOUP�EF�DBSCPOP�

&OFSHJB�MJNQB

"�FMFUSJDJEBEF�MJNQB�EFTFNQFOIBS��VN�QBQFM�GVOEBNFOUBM�FN�UPEPT�

PT�TFUPSFT�¾�EF�USBOTQPSUFT�F�FEJŖDB�¨FT�BU��B�JOE­TUSJB�¾�F���FTTFODJBM�

QBSB�B�QSPEV��P�EF�DPNCVTU¡WFJT�EF�CBJYB�FNJTT�P
�DPNP�P�IJESPH�OJP�

WFSEF��1BSB�UBOUP
�FTQFSB�TF�RVF�B�HFSB��P�UPUBM�EF�FMFUSJDJEBEF�

BVNFOUF�EVBT�WF[FT�F�NFJB�FOUSF�IPKF�F������1 Consequentemente, a 

HFSB��P�EF�FMFUSJDJEBEF���B�NBJPS�PQPSUVOJEBEF�QBSB�SFEV[JS�BT�FNJT-

sões de CO
2
��&N�TVB�USBKFU¦SJB�QBSB�[FSBS�BT�FNJTT¨FT
�B�"*&�FTQFSB�

RVF
�BU������
�����EB�HFSB��P�EF�FMFUSJDJEBEF�WFOIB�EF�GPOUFT�SFOP-

W�WFJT
�FN�DPNQBSB��P�DPN�����FN�����
�DPN�B�FOFSHJB�F¦MJDB�F�B�

TPMBS�GPUPWPMUBJDB�SFTQPOEFOEP�QPS�DFSDB�EF������/PT�­MUJNPT�BOPT
�B�

RVFEB�EPT�DVTUPT�EB�UFDOPMPHJB�SFOPW�WFM�UFN�TJEP�VN�EPT�QSJODJQBJT�

GBUPSFT�EP�DSFTDJNFOUP�EBT�JOTUBMB�¨FT��&NCPSB
�FN�NVJUPT�QB¡TFT
�P�

DVTUP�EB�HFSB��P�F¦MJDB�F�TPMBS�K��TFKB�DPNQFUJUJWP�DPN�P�EBT�VTJOBT�

UFSNFM�USJDBT�F�OVDMFBSFT
�FTQFSB�TF�RVF
�FN�CSFWF
�OPWBT�SFEV�¨FT�OP�

DVTUP�BT�USBOTGPSNFN�OB�GPSNB�NBJT�CBSBUB�EF�HFSBS�FMFUSJDJEBEF��1BSB�

NBOUFS�B�DPOŖBCJMJEBEF�EB�FOFSHJB�FM�USJDB
�TFS�P�OFDFTT�SJPT�JOWFTUJ-

�� *&"�	����
��/FU�;FSP�CZ������¾�"�SPBENBQ�GPS�UIF�HMPCBM�FOFSHZ�TFDUPS��5PEPT�PT�EJ-
SFJUPT�SFTFSWBEPT�

Energia limpa

Eficiência energética e digitalização

Eletrificação e baterias

Bioenergia

Hidrogênio

Outro (ex.: finanças verdes)

CCUS

Geração de energia
Armazenamento
Rede, rede inteligente

Mais eletrodomésticos com eficiência energética
Transporte inteligente
Edifícios inteligentes
Produção inteligente

Veículos
Transporte ferroviário
Transporte rod. de cargas
Aeroespacial
Eletrificar a calefação
Semicondutores, produtos químicos e outros

Combustível de aviação sustentável 
Biodiesel, biocombustível 
Biomassa, biogás

Gases industriais
Automóveis, navios, aviões 
Caminhões, ônibus, trens 
Setores de difícil descarbonização 
Edificações - potência de calefação 
Fabricantes de eletrolisadores

Captura, utilização e armazenamento de carbono

Intermediários financeiros
Grandes investidores em empresas e ativos 
de greentech

Curto prazo:
 < 1 ano

Médio prazo: 
1 a 5 anos

Longo prazo: 
> 5 anos

Oportunidades de investimento
Figura 7

Fonte: UBS, dados de outubro de 2021 
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NFOUPT�EF�WVMUP�OB�BSNB[FOBHFN�EB�FMFUSJDJEBEF�QBSB�DPNQFOTBS�B�

JOUFSNJU�ODJB�EB�HFSB��P�F¦MJDB�F�TPMBS
�FNCPSB
�DPOGPSNF�EJTDVUJEP�

BCBJYP
�UFOIBN�TJEP�GFJUPT�BWBO�PT�TJHOJŖDBUJWPT�FN�CBUFSJBT�F�PVUSBT�

UFDOPMPHJBT�EF�BSNB[FOBHFN�

&ŖDJ�ODJB�FOFSH�UJDB� 
F�EJHJUBMJ[B��P

"�SFEV��P�EBT�FNJTT¨FT�EF�DBSCPOP�FN�VN�NPNFOUP�FN�RVF�B�

EFNBOEB�QPS�FOFSHJB�FTU��BVNFOUBOEP�TJHOJŖDB�RVF�TFS��FTTFODJBM�

DPOUBS�DPN�VNB�NBJPS�FŖDJ�ODJB�FOFSH�UJDB��.VJUBT�NFEJEBT�EF�FŖDJ-

�ODJB�QPEFN�TFS�BEPUBEBT�F�BNQMJBEBT�EF�GPSNB�CBTUBOUF�S�QJEB�OB�

JOE­TUSJB
�FEJŖDB�¨FT
�FMFUSPEPN�TUJDPT�F�USBOTQPSUFT��&MBT�TFS�P�DSV-

DJBJT�QBSB�DPOUFS�BT�FNJTT¨FT�BU��RVF�OPWBT�UFDOPMPHJBT�QPTTBN�UFS�VN�

JNQBDUP�NBJT�FYQSFTTJWP��.FEJEBT�EF�FŖDJ�ODJB�FOFSH�UJDB�JNQPSUBOUFT�

QPEFN�TFS�JNQMFNFOUBEBT
�DPNP
�QPS�FYFNQMP
�FN�CPNCBT
�DBMEFJ-

SBT
�DPOEJDJPOBEPSFT�EF�BS
�NPUPSFT�F�PVUSPT�FMFUSPEPN�TUJDPT��"�"*&�

QSPKFUB�RVF�EF��
���B��
���EPT�FEJG¡DJPT�SFTJEFODJBJT�FYJTUFOUFT�QSFDJ-

TBS�P�TFS�NPEFSOJ[BEPT�B�DBEB�BOP�BU�������1�"M�N�EJTTP
�B�EJHJUBMJ[B-

��P�UBNC�N�EFTFNQFOIB�VN�QBQFM�JNQPSUBOUF�OB�USBOTJ��P�FOFSH�-

UJDB
�K��RVF�P�DFO�SJP�EB�FOFSHJB�SFOPW�WFM�TFS��NVJUP�NBJT�

GSBHNFOUBEP�F�EFTDFOUSBMJ[BEP
�DPN�B�QSPEV��P�NBJT�QS¦YJNB�EP�

QPOUP�EF�DPOTVNP�EB�FOFSHJB��/P�GVUVSP
���QSPW�WFM�RVF�B�HFSB��P�EF�

FOFSHJB�SFOPW�WFM�BJOEB�TFKB�EPNJOBEB�QFMPT�QSPWFEPSFT�USBEJDJPOBJT
�

CFN�DPNP�QPS�NVJUBT�FNQSFTBT�F�EPNJD¡MJPT�RVF�QSPEV[BN
�DPOTV-

NBN�F�WFOEBN�FOFSHJB�SFOPW�WFM�QBSB�B�SFEF��*TTP�TJHOJŖDB�WPMVNFT�

NBJPSFT�EF�EBEPT�F�VN�TJTUFNB�DBEB�WF[�NBJT�DPNQMFYP
�RVF�UFS��EF�

BDPNQBOIBS�BT�NVUB�¨FT�OPT�O¡WFJT�EF�PGFSUB�F�EFNBOEB��/PWBT�UFD-

OPMPHJBT�EJHJUBJT
�DPNP�JOUFMJH�ODJB�BSUJŖDJBM
�CJH�EBUB�F�SFHJTUSPT�EJTUSJ-

CV¡EPT�UFOEFN�B�TFS�GVOEBNFOUBJT�QBSB�WJBCJMJ[BS�FTTB�USBOTJ��P��/B�

JOE­TUSJB�NBOVGBUVSFJSB
�OPWBT�UFDOPMPHJBT�DPNP�*OUFSOFU�EBT�$PJTBT�

*OEVTUSJBM�	**P5
�OB�TJHMB�FN�JOHM�T
�F�H�NFPT�EJHJUBJT�	B�SFQSFTFOUB��P�

WJSUVBM�EF�VN�QSPEVUP
�QSPDFTTP�EF�QSPEV��P�PV�QFSGPSNBODF
�TFS�P�

GVOEBNFOUBJT�QBSB�BVNFOUBS�B�DPOFDUJWJEBEF�F�B�BVUPNB��P
�CFN�

DPNP�QBSB�FODPOUSBS�TPMV�¨FT�EF�FOFSHJB�NBJT�FŖDJFOUFT�

 

�� *&"�	����
��/FU�;FSP�CZ������¾�"�SPBENBQ�GPS�UIF�HMPCBM�FOFSHZ�TFDUPS��5PEPT�PT�EJSFJUPT�SFTFSWBEPT�
�� $�MVMBT�EF�DPNCVTU¡WFM�T�P�EJTQPTJUJWPT�RVF�DPOWFSUFN�B�FOFSHJB�RV¡NJDB�EF�VN�DPNCVTU¡WFM�	HFSBMNFOUF�P�IJESPH�OJP
�FN�FMFUSJDJEBEF�QPS�NFJP�EF�VNB�SFB��P�FMFUSPRV¡NJDB��

&MFUSJŖDB��P�F�CBUFSJBT

7F¡DVMPT�FM�USJDPT�	BVUPN¦WFJT
�467T�F�QJDBQFT
�TF�UPSOBSBN�DBEB�WF[�NBJT�

QPQVMBSFT
�QSJODJQBMNFOUF�QPSRVF�P�DVTUP�EBT�CBUFSJBT�EJNJOVJV�F�EFWFN�

DPOUJOVBS�B�EFTQFODBS��$PNCJOBEP�DPN�B�SFEV��P�OP�UFNQP�EF�SFDBSHB�F�

B�JNQMFNFOUB��P�S�QJEB�EF�JOGSBFTUSVUVSB�QBSB�P�SFBCBTUFDJNFOUP�EF�WF¡DV-

MPT�FM�USJDPT
�B�RVFEB�BDFMFSBEB�OP�DVTUP�EBT�CBUFSJBT�FOGSBRVFDF�BT�KVTUJŖ-

DBUJWBT�QBSB�PT�CJPDPNCVTU¡WFJT�F�BT�UFDOPMPHJBT�BMUFSOBUJWBT�	QPS�FYFNQMP
�

D�MVMBT�EF�DPNCVTU¡WFM�B�IJESPH�OJP2
��6NB�WF[�RVF�FTTFT�JOWFTUJNFOUPT�

TFKBN�GFJUPT
�FTQFSB�TF�RVF�BT�CBUFSJBT�TFKB�CFOFŖDJBEBT�QFMBT�WBOUBHFOT�EP�

QJPOFJSJTNP�F�EB�QPTJ��P�EF�DVTUPT�NBJT�GBWPS�WFM��"P�MPOHP�EB�­MUJNB�

E�DBEB
�GPSBN�GFJUPT�QSPHSFTTPT�TJHOJŖDBUJWPT�OB�UFDOPMPHJB�EF�CBUFSJBT��/P�

DVSUP�QSB[P
�BT�BUVBJT�CBUFSJBT�EF�M¡UJP�DPOUJOVBS�P�B�EPNJOBS�P�NFSDBEP
�

NBT���QSPW�WFM�RVF�FWPMV�¨FT�OP�DBNQP�EB�RV¡NJDB�SFTVMUFN�FN�CBUFSJBT�

DPN�EFOTJEBEF�EF�FOFSHJB�NBJPS��BM�N�EJTTP
�FTU��CBTUBOUF�QS¦YJNP�P�MBO-

�BNFOUP�EF�OPWBT�UFDOPMPHJBT
�DPNP�BT�CBUFSJBT�EF�¡PO�EF�T¦EJP��*TTP�

QPTUP
�P�GVUVSP�QPEF�WFS�P�QSFEPN¡OJP�EBT�CBUFSJBT�EF�FTUBEP�T¦MJEP�	WFKB�

UBNC�N�OPTTP�SFMBU¦SJP�Ã.PCJMJEBEF�JOUFMJHFOUFÄ
�TPCSF�JOWFTUJNFOUPT�EF�

QSB[P�NBJT�MPOHP

�RVF�PTUFOUBN�VNB�EFOTJEBEF�EF�FOFSHJB�BJOEB�NBJPS
�

NBJPS�TFHVSBO�B�F�DBSBDUFS¡TUJDBT�EF�SFDJDMBHFN�NFMIPSFT�BP�ŖOBM�EF�TVB�

WJEB�­UJM
�GBUPSFT�RVF�BT�UPSOBN�BUSBFOUFT�QBSB�P�VTP�FN�USBOTQPSUFT���

&OUSFNFOUFT
�FN�NVJUPT�DBTPT
�OP�QSFTFOUF�NPNFOUP�PT�GBUPSFT�FDPO§NJ-

DPT�EP�VTP�EF�CBUFSJBT�QBSB�ŖOT�FTUBDJPO�SJPT�O�P�T�P�TVŖDJFOUFNFOUF�BUSB-

FOUFT��$POUVEP
�BDSFEJUBNPT�RVF�JTTP�JS��NVEBS��(SB�BT��T�FOFSHJBT�SFOP-

W�WFJT
�RVBOUP�NBJT�EFTDFOUSBMJ[BEB�F�NFOPT�EFQFOEFOUF�TF�UPSOBS�B�

HFSB��P�EF�FOFSHJB
�NBJT�CBUFSJBT�TFS�P�OFDFTT�SJBT��&N�OPTTP�QPOUP�EF�

WJTUB
�BT�UFDOPMPHJBT�RVF�QFSNJUBN�P�BSNB[FOBNFOUP�EB�FOFSHJB�HFSBEB�

QPS�TJTUFNBT�GPUPWPMUBJDPT�EPN�TUJDPT�PV
�FN�VNB�FTDBMB�NVJUP�NBJPS
�QPS�

QBSRVFT�GPUPWPMUBJDPT
�EFWFS�P�HBOIBS�UFSSFOP��&MFT�TFS�P�VNB�UFDOPMPHJB�

DPNQMFNFOUBS�QBSB�BQMJDB�¨FT�FN�MBSHB�FTDBMB
�BP�MBEP�EBT�UFDOPMPHJBT�EF�

BSNB[FOBNFOUP�B�QBSUJS�EF�HFSB��P�IJESFM�USJDB�QPS�CPNCFBNFOUP�

	RVBOEP�BQMJD�WFM
�F�EF�IJESPH�OJP�
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#JPFOFSHJB

"�CJPFOFSHJB���VNB�GPSNB�EF�FOFSHJB�SFOPW�WFM�RVF�BCSBOHF�CJPNBTTB�

T¦MJEB�	QPS�FYFNQMP
�SFT¡EVPT�EF�DPMIFJUBT
�SFT¡EVPT�EF�NBEFJSB
�SFT¡EVPT�

EF�BMJNFOUPT
�NJDSPBMHBT

�CJPH�T�F�CJPDPNCVTU¡WFJT�M¡RVJEPT��&MB�QPEF�TFS�

VTBEB�QBSB�QSPEV[JS�DPNCVTU¡WFJT�QBSB�USBOTQPSUFT
�BRVFDJNFOUP�F�HFSB-

��P�EF�FMFUSJDJEBEF��"T�UFDOPMPHJBT�EF�CJPFOFSHJB�QFSNJUFN�B�SFVUJMJ[B��P�

EP�DBSCPOP�EB�CJPNBTTB�F�EPT�ŗVYPT�EF�SFT¡EVPT��4F�DPNCJOBEB�DPN�B�

DBQUVSB
�VUJMJ[B��P�F�BSNB[FOBNFOUP�EF�DBSCPOP�	$$64
�OB�TJHMB�FN�

JOHM�T
�OP�TFUPS�FOFSH�UJDP�F�FN�BMHVOT�TFUPSFT�JOEVTUSJBJT
�B�CJPNBTTB�

QPEF�BUJOHJS�FNJTT¨FT�OFHBUJWBT
�SFNPWFOEP�$0
2
�EB�BUNPTGFSB���

)JESPH�OJP�

0�IJESPH�OJP�UFN�VN�QBQFM�GVOEBNFOUBM�B�EFTFNQFOIBS�OB�USBOTJ��P�FOFS-

H�UJDB�HMPCBM��&MF�FRVJMJCSB�BT�WBSJB�¨FT�EF�DVSUP�QSB[P�OB�PGFSUB�F�EFNBOEB�

EF�FMFUSJDJEBEF�SFOPW�WFM�F�GVODJPOB�DPNP�VNB�PQ��P�QBSB�P�BSNB[FOB-

NFOUP�EF�MPOHP�QSB[P�QBSB�BKVEBS�B�DPNQFOTBS�B�WBSJBCJMJEBEF�EBT�BMUFSOBUJ-

WBT�SFOPW�WFJT�OBT�EJWFSTBT�FTUB�¨FT�EP�BOP��&MF���UBNC�N�B�TPMV��P�QSFGF-

SFODJBM�QBSB�DPOTFHVJS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT�FN�TFUPSFT�DPN�VTP�

JOUFOTJWP�EF�FOFSHJB�F�EF�EJG¡DJM�EFTDBSCPOJ[B��P
�DPNP�TJEFSVSHJB
�QSPEVUPT�

RV¡NJDPT
�USBOTQPSUFT�EF�MPOHB�EJTU�ODJB�F�USBOTQPSUFT�NBS¡UJNPT��$PNP�

QPSUBEPS�EF�FOFSHJB
�P�IJESPH�OJP���NVJUP�TFNFMIBOUF���FMFUSJDJEBEF
�QPJT�

QPEF�TFS�QSPEV[JEP�QPS�EJWFSTBT�UFDOPMPHJBT�F�GPOUFT�EF�FOFSHJB��&TU�P�FN�

BOEBNFOUP�FTGPS�PT�QBSB�BWBMJBS�P�USBOTQPSUF�EP�IJESPH�OJP�OB�JOGSBFTUSV-

UVSB�FYJTUFOUF�QBSB�DPNCVTU¡WFJT�G¦TTFJT
�DPNP�BT�SFEFT�EF�H�T�OBUVSBM��0�

IJESPH�OJP�QPEF�TFS�QSPEV[JEP�B�QBSUJS�EF�DPNCVTU¡WFJT�G¦TTFJT
�CJPNBTTB�F�

�HVB�	QPS�NFJP�EB�FMFUS¦MJTF�EB��HVB
��)PKF
�����EB�QSPEV��P���CBTFBEB�

FN�DPNCVTU¡WFJT�G¦TTFJT
�QSJODJQBMNFOUF�IJESPH�OJP�NBSSPN
�QSPEV[JEP�B�

QBSUJS�EF�DBSW�P�PV�MJHOJUP
�PV�IJESPH�OJP�DJO[B
�QSPEV[JEP�B�QBSUJS�EF�H�T�

OBUVSBM��/BUVSBMNFOUF
�JTTP�O�P�DPOUSJCVJ�QBSB�P�PCKFUJWP�EF�[FSBS�BT�FNJT-

T¨FT
�NPUJWP�QFMP�RVBM�P�GVUVSP���WFSEF�	FOFSHJBT�SFOPW�WFJT
�PV�IJESPH�OJP�

B[VM�	DPNCVTU¡WFM�G¦TTJM�DPNCJOBEP�DPN�$$64
��)PKF
�QSBUJDBNFOUF�UPEP�P�

IJESPH�OJP���VTBEP�OP�MPDBM�EF�QSPEV��P
�NBT�JTTP�FTU��QSFTUFT�B�NVEBS��0�

$POTFMIP�EP�)JESPH�OJP�FTUJNB�RVF
�BU������
�DFSDB�EF�����EB�QSPEV��P�

TFS��USBOTQPSUBEB�QPS�OBWJPT�PV�HBTPEVUPT�B�QBSUJS�EF�QB¡TFT�DPN�BNQMPT�

SFDVSTPT�EF�FOFSHJB�SFOPW�WFM
�DPNP�"VTUS�MJB
�"S�CJB�4BVEJUB�F�$IJMF�1 

�� $POTFMIP�EP�)JESPH�OJP
�Ã)ZESPHFO�*OTJHIUT�¾�"O�VQEBUFE�QFSTQFDUJWF�PO�IZESP-
HFO�JOWFTUNFOU
�NBSLFU�EFWFMPQNFOU�BOE�NPNFOUVN�JO�$IJOB
Ä�KVMIP�EF�����

$BQUVSB
�VUJMJ[B��P� 
F�BSNB[FOBNFOUP� 
EF�DBSCPOP�	$$64


"�$$64���VN�DPOKVOUP�EF�UFDOPMPHJBT�RVF�FOWPMWF�B�DBQUVSB�EP�$0
2
 no 

QPOUP�EF�FNJTT�P�	ÃDBOP�EF�FTDBQBNFOUPÄ

�PV�TFKB
�B�VTJOB�FM�USJDB�PV�

JOTUBMB��P�JOEVTUSJBM�RVF�VUJMJ[F�DPNCVTU¡WFJT�G¦TTFJT�PV�CJPNBTTB
�PV�EJSFUB-

NFOUF�EP�BS�	ÃDBQUVSB�EJSFUB�EP�BSÄ
��4F�O�P�GPS�VUJMJ[BEP�OP�MPDBM
�P�$0
2
 

DBQUVSBEP���DPNQSJNJEP�F�USBOTQPSUBEP�QPS�HBTPEVUP
�OBWJP
�USFN�PV�

DBNJOI�P�QBSB�TFS�VUJMJ[BEP�FN�VNB�HBNB�EF�BQMJDB�¨FT
�PV�JOKFUBEP�FN�

GPSNB�¨FT�HFPM¦HJDBT�QSPGVOEBT
�DPNP�SFTFSWBU¦SJPT�FTHPUBEPT�EF�QFUS¦-

MFP�F�H�T
�NJOBT�EF�DBSW�P�PV�BRV¡GFSPT�TBMJOPT�QSPGVOEPT
�POEF�ŖDB�QSFTP�

QBSB�BSNB[FOBNFOUP�QFSNBOFOUF��%BEB�B�OFDFTTJEBEF�EF�SFEV[JS�TJHOJŖDB-

UJWBNFOUF�PT�HBTFT�EF�FGFJUP�FTUVGB�OB�BUNPTGFSB�BP�MPOHP�EBT�QS¦YJNBT�

E�DBEBT�QBSB�DPODSFUJ[BS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT
�BT�UFDOPMPHJBT�EF�

$$64�EFTFNQFOIBS�P�VN�QBQFM�EF�EFTUBRVF
�QFMP�NFOPT�FN�BMHVOT�NFS-

DBEPT�JNQPSUBOUFT��0T�&6"�F�B�$IJOB�QPEFN�TFS�NFSDBEPT�BUSBFOUFT�QBSB�

B�UFDOPMPHJB�$$64�TF�P�DVTUP�EF�DPOTUSV��P�F�PQFSB��P�EBT�JOTUBMB�¨FT�

QVEFS�TFS�SFEV[JEP��"U��NFTNP�B�OPWB�FDPOPNJB�EP�IJESPH�OJP�UFN�UVEP�

QBSB�TFS�CFOFŖDJBEB
�F�P�DIBNBEP�IJESPH�OJP�B[VM�	CBTFBEP�FN�DPNCVTU¡-

WFJT�G¦TTFJT�DPNCJOBEPT�DPN�$$64
�QPEFSJB�TFS�VNB�GPSNB�BUSBFOUF�EF�

CVTDBS�B�EFTDBSCPOJ[B��P�FN�EFUFSNJOBEBT�SFHJ¨FT��.VJUBT�FNQSFTBT�EF�

HSBOEF�QPSUF�FTU�P�USBCBMIBOEP�BUJWBNFOUF�QBSB�SFEV[JS�P�DVTUP�EBT�UFDOP-

MPHJBT�EF�$$64�F�DBTP�FMBT�UFOIBN�TVDFTTP�QPEF�FYJTUJS�VNB�PQPSUVOJEBEF�

TJHOJŖDBUJWB�EF�WBMPSJ[B��P�FN�O¡WFM�HMPCBM�QBSB�FTTBT�UFDOPMPHJBT��$PN�

EJWFSTPT�OPWPT�QSPKFUPT�EF�$$64�FN�BOEBNFOUP�FN�UPEP�P�NVOEP
�BDSF-

EJUBNPT�RVF���QSPW�WFM�RVF�PDPSSBN�BWBO�PT�OPT�QS¦YJNPT�BOPT�

Outros

*OUFSNFEJ�SJPT
�DPNP�P�TFUPS�ŖOBODFJSP
�U�N�VN�QBQFM�JNQPSUBOUF�B�

EFTFNQFOIBS�OB�USBOTJ��P�QBSB�VNB�FDPOPNJB�NBJT�TVTUFOU�WFM��0�TFUPS�

TFS��GVOEBNFOUBM�QBSB�GBDJMJUBS�P�ŖOBODJBNFOUP�OFDFTT�SJP�QBSB�BMDBO�BS�B�

OFVUSBMJEBEF�EBT�FNJTT¨FT�BU������
�DBOBMJ[BOEP�GVOEPT�EPT�DPNCVTU¡WFJT�

G¦TTFJT�QBSB�B�USBOTJ��P�FOFSH�UJDB��1BSB�UFSFN�VNB�QPTTJCJMJEBEF�SFBMJTUB�EF�

TPCSFWJWFS�BP�ÃWBMF�EB�NPSUFÄ�FN�TFVT�FTU�HJPT�JOJDJBJT�F�TF�UPSOBSFN�DPN-

QFUJUJWBT
�BT�UFDOPMPHJBT�JODJQJFOUFT�EFQFOEFS�P�EB�PGFSUB�EF�DBQJUBM�EF�

SJTDP�TVŖDJFOUF��&TQFSB�TF�RVF�FNQS�TUJNPT�JOPWBEPSFT
�JOWFTUJNFOUPT�

	NFSDBEPT�Q­CMJDPT�F�QSJWBEPT

�DPSQPSBUF�ŖOBODF�F�TPMV�¨FT�EF�TFHVSPT�

BVYJMJFN�BT�FNQSFTBT�OB�BEP��P�F�EFTFOWPMWJNFOUP�EF�TPMV�¨FT�EF�CBJYP�

DBSCPOP��*OJDJBUJWBT�SFDFOUFT�QSPNPWJEBT�QFMB�0/6
�DPNP�B�/FU�;FSP�

#BOLJOH�"MMJBODF�F�B�"TTFU�.BOBHFST��"MMJBODF
�EFTUBDBN�FTTBT�JOUFO�¨FT�F�

QPEFN�TF�UPSOBS�VN�DBUBMJTBEPS�OB�QS¦YJNB�GBTF�EF�EFTFOWPMWJNFOUP�EP�

ŖOBODJBNFOUP�DMJN�UJDP�

H2

CO2
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&OFSHJB�WFSEF�
0�BOP�EF������SFDFCFV�VN�O­NFSP�SFDPSEF�EF�OPWBT�JOTUBMB�¨FT�HMP-

CBJT�EF�FOFSHJB�SFOPW�WFM��4FHVOEP�B�"H�ODJB�*OUFSOBDJPOBM�EF�&OFS-

HJB�3FOPW�WFM�	*3&/"
�OB�TJHMB�FN�JOHM�T

�B�DBQBDJEBEF�JOTUBMBEB�UPUBM�

EF�FOFSHJB�SFOPW�WFM�DSFTDFV�QBSB�DFSDB�EF�������(8
�VN�BVNFOUP�

EF����
�QSPWB�EF�TVB�SFTJMJ�ODJB�EVSBOUF�B�QBOEFNJB��0�DSFTDJNFOUP�

GPJ�NBJT�EFTUBDBEP�OPT�TFUPSFT�EF�FOFSHJB�TPMBS�	���
�F�F¦MJDB�	���
��

Crescimento robusto da energia solar e eólica

&N�OPTTP�QPOUP�EF�WJTUB
�P�FTU¡NVMP��T�FOFSHJBT�SFOPW�WFJT�QBSB�B�

HFSB��P�EF�FMFUSJDJEBEF�MJNQB�F�B�QSPEV��P�EF�IJESPH�OJP�TFS�P�GVO-

EBNFOUBJT�QBSB�BUJOHJS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT��&NCPSB�B�FOFSHJB�

IJESFM�USJDB�BJOEB�TFKB�B�SFOPW�WFM�DPN�NBJPS�DBQBDJEBEF�JOTUBMBEB�FN�

UPEP�P�NVOEP
�BDSFEJUBNPT�RVF�BT�FOFSHJBT�TPMBS�F�F¦MJDB�U�N�P�NBJPS�

QPUFODJBM�EF�DSFTDJNFOUP�	'JHVSB��
�F�FTU�P�QPTJDJPOBEBT�QBSB�TF�UPS-

OBS�B�FTQJOIB�EPSTBM�EB�QSPEV��P�EF�FMFUSJDJEBEF�FN�NVJUPT�QB¡TFT
�

TVQFSBOEP�FN�NVJUP�B�HFSB��P�IJESFM�USJDB��"�"*&�FTUJNB�RVF
�QBSB�

BUJOHJS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT
���OFDFTT�SJP�RVF�B�DBQBDJEBEF�EF�

HFSB��P�TPMBS�F�F¦MJDB�BQSFTFOUFN�DSFTDJNFOUP�FYQPOFODJBM�BU������
�

QBSB�������(8�	����EB�DBQBDJEBEF�HMPCBM
�F�NBJT�EF�������(8�

"�EFTDBSCPOJ[B��P�SFQSFTFOUB�B�QS¦YJNB�HSBOEF�USBOTGPSNB��P����

QSPW�WFM�RVF�NFSDBEPT�F�FNQSFTBT�WFOIBN�B�TPGSFS�USBOTGPSNB�¨FT�

T­CJUBT�F�GVOEBNFOUBJT�OP�GVUVSP��7FNPT�PQPSUVOJEBEFT�EF�

JOWFTUJNFOUP�BUSBFOUFT�FN�RVBUSP��SFBT�

• Energia verde

• Indústria verde

• .PCJMJEBEF�WFSEF

• Infraestrutura de energia verde

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Energia solar
Eólica onshore 

Fonte: IRENA (2021), Estatísticas de capacidade das energias renováveis 2021, 
Agência Internacional de Energia Renovável, Abu Dhabi; UBS

Eólica offshore 
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Figura 8
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"�*3&/"�FTQFSB�RVF�B�DBQBDJEBEF�EF�HFSB��P�F¦MJDB�PšTIPSF�TFKB�NVMUJQMJ-
DBEB�QPS����BU�������

	���

�SFTQFDUJWBNFOUF��0�BQPJP�QPM¡UJDP�BP�DSFTDJNFOUP�EBT�FOFSHJBT�

SFOPW�WFJT���GPSUF�F
�HSB�BT��T�FDPOPNJBT�EF�FTDBMB�F��T�JOPWB�¨FT�UFD-

OPM¦HJDBT
�PT�DVTUPT�DB¡SBN�B�VN�SJUNP�NBJT�S�QJEP�EP�RVF�PT�FTQFDJB-

MJTUBT�QSFWJBN�I��BMHVOT�BOPT��&NCPSB�����EB�DBQBDJEBEF�EF�HFSB��P�

F¦MJDB�BUVBM�FTUFKB�FN�UFSSB�ŖSNF
�BDSFEJUBNPT�RVF�B�HFSB��P�PšTIPSF�

UFN�VN�QPUFODJBM�FOPSNF�FN�NVJUBT�SFHJ¨FT��

Imenso potencial para geração eólica offshore

0TUFOUBOEP�RVBTF�����EB�DBQBDJEBEF�HMPCBM
�B�&VSPQB�UFN�TJEP�P�

QSJODJQBM�NFSDBEP�EF�HFSB��P�F¦MJDB�	'JHVSB��

�DPN�B�"MFNBOIB�F�P�

3FJOP�6OJEP�SFTQPOEFOEP�QPS�NFUBEF�EB�DBQBDJEBEF�NVOEJBM�EF����

(8�OP�ŖOBM�EF�������$POUVEP
�OP�BOP�QBTTBEP
�B�$IJOB�JOTUBMPV�

DBQBDJEBEF�EF�HFSB��P�PšTIPSF�EF���(8
�NFUBEF�EB�OPWB�DBQBDJEBEF�

HMPCBM
�F�EFWF�UPSOBS�TF�FN�CSFWF�P�NBJPS�NFSDBEP�PšTIPSF�EF�FOFSHJB�

F¦MJDB��&TQFSBNPT�RVF
�OPT�QS¦YJNPT�BOPT
�P�DSFTDJNFOUP�EB�FOFSHJB�

F¦MJDB�PšTIPSF�TFKB�FYQPOFODJBM��$PN�GBUPSFT�EF�DBQBDJEBEF�	JTUP��
�B�

FOFSHJB�FM�USJDB�HFSBEB�TPCSF�B�HFSB��P�N�YJNB�QPTT¡WFM
�����EJBT�PV�

������IPSBT�QPS�BOP
�EF�BU�����
�B�HFSB��P�F¦MJDB�PšTIPSF�BQSFTFOUB�

QPUFODJBM�EF�HFSB��P�NBJT�DPOŖ�WFM�EP�RVF�B�F¦MJDB�POTIPSF�F�B�FOFS-

HJB�TPMBS��1BSB�DPOUFS�P�BRVFDJNFOUP�BCBJYP�EB�NFUB�EF��
��n$�EP�

"DPSEP�EF�1BSJT
�B�*3&/"�BDSFEJUB�RVF�B�DBQBDJEBEF�F¦MJDB�PšTIPSF�

EFWB�TFS�NVMUJQMJDBEB�QPS���
�BUJOHJOEP�����(8�BU�������	'JHVSB���
��

.BT�BT�OFDFTTJEBEFT�NVOEJBJT�EF�FOFSHJB�O�P�QBSBN�QPS�B¡
�K��RVF�B�

$PNJTT�P�&VSPQFJB�FTQFSB�RVF
�BQFOBT�OB�6&
�TFKBN�OFDFTT�SJPT�EF�

����B�����(8�EF�FOFSHJB�F¦MJDB�PšTIPSF�BU�������
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/PT�­MUJNPT�BOPT
�BT�NFMIPSJBT�UFDOPM¦HJDBT�F�B�SFEV��P�EPT�DVTUPT�

DVTUPT�GPSBN�JNQSFTTJPOBOUFT�F�QPEFN�DPOUJOVBS�B�TVSQSFFOEFS��"UV-

BMNFOUF�FN����B����.8
�B�DBQBDJEBEF�N�EJB�EF�HFSB��P�EF�VNB�UVS-

CJOB�F¦MJDB�PšTIPSF�GPJ�NVMUJQMJDBEB�QPS���PV���EFTEF�����
�F�QSPKFUB-

�TF�RVF�EPCSF�QBSB����.8�BU��������*TTP�NFMIPSBS��PT�GBUPSFT�EF�

DBQBDJEBEF�F�B�TFHVSBO�B�EP�GPSOFDJNFOUP�EF�FMFUSJDJEBEF��&NCPSB�B�

RVBOUJEBEF�EF�GBCSJDBOUFT�EF�UVSCJOBT�F¦MJDBT�PšTIPSF�TFKB�QFRVFOB
�

BMHVNBT�HSBOEFT�QFUSPM¡GFSBT�FOUSBSBN�SFDFOUFNFOUF�OP�NFSDBEP
�

BQSFTFOUBOEP�QMBOPT�EF�JOWFTUJNFOUP�F�DPODPSSFOEP�DPN�PT�HSBOEFT�

GVOEPT�USBEJDJPOBJT�EF�JOGSBFTUSVUVSB�F�TFSWJ�PT�Q­CMJDPT��%BEB�B�FTDB-

MBEB�EPT�JOWFTUJNFOUPT
�B�"*&�QSFW��RVF�P�NFSDBEP�EF�FOFSHJB�F¦MJDB�

BUJOKB�64�`�`USJMI�P�BU�������1

�� 'POUF��"*&�	����
�0šTIPSF�8JOE�0VUMPPL�����
�IUUQT���XXX�JFB�PSH�SFQPSUT�PšTIPSF�XJOE�PVUMPPL�������5PEPT�PT�EJSFJUPT�SFTFSWBEPT�

"�S�QJEB�SFEV��P�EPT�DVTUPT�EFWF�GB[FS�DPN�RVF�B�HFSB��P�F¦MJDB�

PšTIPSF�TFKB�DPNQFUJUJWB�DPN�BT�UFSNFM�USJDBT�F�VTJOBT�OVDMFBSFT�BJOEB�

OFTUB�E�DBEB��"�"*&�FTQFSB�RVF�PT�JOWFTUJNFOUPT�QBSB�B�JNQMFNFOUB-

��P�EF�VN�QSPKFUP�F¦MJDP�PšTIPSF�EF�����.8
�RVF�FN������FSBN�EF�

DFSDB�EF�d`�`CJMI�P�	JODMVJOEP�USBOTNJTT�P

�DBJBN�����BP�MPOHP�EFTUB�

E�DBEB��'PSB�EB�&VSPQB
�FTU�P�QSFWJTUPT�QSPKFUPT�EF�MBSHB�FTDBMB�OB�

$IJOB
�&6"�F�+BQ�P��&NCPSB�PT�QSPKFUPT�F¦MJDPT�PšTIPSF�UFOIBN�DSFT-

DJEP�FN�UFSNPT�EF�QPSUF�F�JOWFTUJNFOUP�UPUBM�EVSBOUF�B�­MUJNB�E�DBEB
�

B�HFSB��P�F¦MJDB�PšTIPSF�ŗVUVBOUF���VNB�UFDOPMPHJB�RVF�QFSNJUF�B�

DPOTUSV��P�EF�QBSRVFT�F¦MJDPT�FN��HVBT�QSPGVOEBT��"T�UFDOPMPHJBT�

ŗVUVBOUFT�BJOEB�O�P�T�P�FDPOPNJDBNFOUF�BUSBFOUFT
�NBT
�DPNP�QBSUF�

EP�*OTUSVNFOUP�EF�3FDVQFSB��P�EB�6OJ�P�&VSPQFJB
�RVF�UPUBMJ[B�

d`�
�`USJMI�P
�B�6&�FTU��BQPJBOEP�OPWPT�QSPKFUPT�OFTTB��SFB��

Participação da capacidade global de energia 
eólica offshore 

Figura 9

Fonte: IRENA (2021), Estatísticas de capacidade das energias renováveis 2021, Agência Internacional
de Energia Renovável, Abu Dhabi; UBS
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Fonte: IRENA (2021), Estatísticas de capacidade das energias renováveis 2021, 
Offshore Renewables: An action agenda for deployment, 
Agência Internacional de Energia Renovável, Abu Dhabi; UBS
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Figura 10

em GW

Dimensões

Estátua da 
Liberdade 

93m

Empire 
State 

Building 
434m Torre Eiffel 

324m

Turbina 
onshore 
média 
142m

Mais alta turbina 
onshore 
nos EUA 

175m

Nova turbina 
Haliade-X 

da GE 
260m Projeto eólico 

offshore 
de Block Island 

180m

Fonte: UBS
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1BSRVF�&¦MJDP�EF�%PHHFS�
#BOL
-PDBMJ[BEP�OP�.BS�EP�/PSUF
�B�����LN�EB�

DPTUB�OPSEFTUF�EB�*OHMBUFSSB�F�FN�QSPGVOEJ-

EBEFT�FOUSF���N�F���N
�P�1BSRVF�&¦MJDP�EF�

%PHHFS�#BOL���P�NBJPS�QBSRVF�F¦MJDP�

PšTIPSF�EP�NVOEP
�DPN�DBQBDJEBEF�UPUBM�EF�

HFSB��P�EF�DFSDB�EF���(8��0�%PHHFS�#BOL�

FTU��MPDBMJ[BEP�FN�VN�CBODP�EF�BSFJB�JTPMBEP�

F���DPNQPTUP�QPS�RVBUSP�QBSRVFT�F¦MJDPT�

PšTIPSF
�DBEB�RVBM�DPN�DBQBDJEBEF�EF��
��B�

�
��(8�F��SFB�EF�BU������LN2��

&MF�FODPOUSB�TF�FN�VNB�MPDBMJ[B��P�BUSBFOUF�

QPS�ŖDBS�CBTUBOUF�BGBTUBEP�EB�DPTUB
�P�RVF�P�

JTPMB�EF�SFDMBNB�¨FT�TPCSF�P�JNQBDUP�WJTVBM�

das turbinas, mas ainda assim a profundidade 

EB��HVB���SBTB�P�TVŖDJFOUF�QBSB�BCSJHBS�QSP-

Análise aprofundada

Análise aprofundada

KFUPT�EF�UVSCJOBT�DPN�BMJDFSDF�ŖYP�USBEJDJPOBM��

"�HFSB��P�FTU��QSFWJTUB�QBSB�UFS�JO¡DJP�FN�

NFBEPT�EF�����
�F�B�NFUB���RVF�P�QSPKFUP�

TFKB�DPODMV¡EP�FN�������%PHHFS�#BOL�TFS��B�

NBJPS�GPOUF�EF�FOFSHJB�SFOPW�WFM�EP�3FJOP�

6OJEP�OPT�QS¦YJNPT�BOPT��

0T�RVBUSP�QBSRVFT�F¦MJDPT�PšTIPSF�	%PHHFS�

#BOL�"
�#
�F�$�F�4PŖB
�T�P�EF�QSPQSJFEBEF�F�

PQFSB��P�EF�EJWFSTBT�FNQSFTBT�EF�FOFSHJB
�

DPNP�B�SSE
�EFTFOWPMWFEPSB�FTDPDFTB�EF�

FOFSHJBT�SFOPW�WFJT
�B�Equinor, a importante 

FNQSFTB�OPSVFHVFTB�EF�QFUS¦MFP�F�H�T
�B�ENI, 

QFUSPM¡GFSB�NVMUJOBDJPOBM�JUBMJBOB
�F�B�RWE, 

FNQSFTB�BMFN��EF�TFSWJ�PT�Q­CMJDPT��

A GE�GPSOFDFS������UVSCJOBT�F¦MJDBT�QBSB�

%PHHFS�#BOL�"�F�#�	���.8
�F����UVSCJOBT�

F¦MJDBT�	���.8
�QBSB�%PHHFS�#BOL�$��"T�UVS-

CJOBT�UFS�P�BMUVSB�EF�DFSDB�EF�����NFUSPT
�

#JPFOFSHJB
"�CJPFOFSHJB���VNB�GPOUF�SFOPW�WFM�RVF�SFT-

QPOEF�QPS�DFSDB�EF�����EP�GPSOFDJNFOUP�

HMPCBM�EF�FOFSHJB�QSJN�SJB��"�QSPEV��P�NVO-

EJBM�EF�CJPFOFSHJB�B�QBSUJS�EB�CJPNBTTB�	NBUF-

SJBM�PSH�OJDP�DPNP�SFT¡EVPT�PSH�OJDPT
�DVMUV-

SBT�BHS¡DPMBT�F�SFT¡EVPT�ŗPSFTUBJT

�CFN�DPNP�

B�QSPEV��P�EF�CJPDPNCVTU¡WFJT
�EJTQBSPV�OPT�

­MUJNPT�BOPT�

%FTEF�TFVT�QSJN¦SEJPT
�PT�TFSFT�IVNBOPT�

VTBN�B�FOFSHJB�QSPWFOJFOUF�EB�CJPNBTTB�F
�

BU��IPKF
�FN�NVJUPT�QB¡TFT�	FN�EFTFOWPMWJ-

NFOUP
�FMB���VN�DPNCVTU¡WFM�JNQPSUBOUF�QBSB�

B�DPD��P�F�P�BRVFDJNFOUP��"�CJPNBTTB���DPO-

WFSUJEB�FN�FOFSHJB�QPS�NFJP�EF�EJWFSTPT�QSP-

DFTTPT
�JODMVTJWF�B�DPNCVTU�P�EJSFUB�	RVFJNB
�

F�DPOWFST�P�RV¡NJDB�CJPM¦HJDB�QBSB�B�QSPEV-

��P�EF�DPNCVTU¡WFJT��

0T�UJQPT�NBJT�DPNVOT�EF�CJPDPNCVTU¡WFJT�T�P�

P�CJPFUBOPM
�QSPEV[JEP�QSJODJQBMNFOUF�B�QBS-

UJS�EP�NJMIP�	���
�F�EB�DBOB�EF�B�­DBS�

	���

�F�P�CJPEJFTFM
�QSPEV[JEP�TPCSFUVEP�B�

QBSUJS�EP�B[FJUF�EF�EFOE��	���

�¦MFP�EF�TPKB�

	���

�¦MFP�EF�DPM[B�	���

�F�¦MFPT�EF�DP[J-

OIB�	���
��

0T�CJPDPNCVTU¡WFJT�EFTFNQFOIBN�VN�QBQFM�

JNQPSUBOUF
�QPS�FYFNQMP
�OB�"N�SJDB�-BUJOB
�

POEF�T�P�B�NBJPS�GPOUF�EF�DPNCVTU¡WFJT�MJN-

QPT�QBSB�P�USBOTQPSUF��"�QSPEV��P�HMPCBM�EF�

CJPDPNCVTU¡WFJT�WFN�DSFTDFOEP�FN�SJUNP�

BDFMFSBEP�OPT�­MUJNPT�BOPT
�DPN�PT�&6"�F�P�

#SBTJM
�EF�MPOHF�PT�NBJPSFT�QSPEVUPSFT�EF�FUB-

OPM
�DPN�QBSUJDJQB��P�EF�NFSDBEP�EF�����F�

���
�SFTQFDUJWBNFOUF
�FORVBOUP�B�6&���P�

NBJPS�QSPEVUPS�EF�CJPEJFTFM
�DPN�QBSUJDJQB-

��P�EF������

"�QSPEV��P�HMPCBM�EF�FOFSHJB�F�DPNCVTU¡-
WFJT�B�QBSUJS�EB�CJPNBTTB�DSFTDFV�BDFOUVB-
damente nos últimos anos

6N�HJSP�EF�VNB�UVSCJOB�F¦MJDB�EFTTF�UJQP���
DBQB[�EF�HFSBS�FMFUSJDJEBEF�TVŖDJFOUF�QBSB�
BCBTUFDFS�VNB�SFTJE�ODJB�EP�3FJOP�6OJEP�QPS�
NBJT�EF�EPJT�EJBT�

Q�T�EF�����NFUSPT�F�VN�SPUPS�EF�����NFUSPT��

A Siemens Gamesa�GPSOFDFS������UVSCJOBT�

F¦MJDBT�	���.8
�QBSB�P�QBSRVF�F¦MJDP�4PŖB��
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Indústria verde  

4FHVOEP�B�"*&
�P�TFUPS�JOEVTUSJBM�SFTQPOEF�QFMB�TFHVOEB�NBJPS�QBS-

DFMB�EP�DPOTVNP�ŖOBM�EF�FOFSHJB
�ŖDBOEP�BUS�T�BQFOBT�EP�TFUPS�EF�

USBOTQPSUFT��0T�TVCTFUPSFT�DPN�BT�NBJPSFT�FNJTT¨FT�EF�$0
2
�T�P�

DJNFOUP
�TJEFSVSHJB
�RV¡NJDB�F�QFUSPRV¡NJDB�	'JHVSB���
��"DSFEJUBNPT�

RVF�B�BEP��P�EF�QSPDFTTPT�DPN�VTP�NBJT�FŖDJFOUF�EF�SFDVSTPT�FTU��

SFTVMUBOEP�FN�QS�UJDBT�JOEVTUSJBJT�NBJT�TVTUFOU�WFJT
�SFEV[JOEP�BTTJN�

B�QFHBEB�BNCJFOUBM�EP�TFUPS�JOEVTUSJBM
�TPCSFUVEP�OPT�TFUPSFT�DPN�

VTP�JOUFOTJWP�EF�SFDVSTPT��/PT�&6"
�QPS�FYFNQMP
�NFMIPSJBT�OB�FŖDJ-

�ODJB�FOFSH�UJDB�UJWFSBN�HSBOEF�JNQBDUP�TPCSF�B�JOUFOTJEBEF�EP�TFUPS�

JOEVTUSJBM
�RVF�SFDVPV�����FOUSF������F�����
�CBTJDBNFOUF�EFWJEP�B�

BQFSGFJ�PBNFOUPT�OPT�TFUPSFT�EF�NFUBJT�C�TJDPT�F�RV¡NJDB�1 

"T�FNQSFTBT�JOEVTUSJBJT�TFNQSF�UJWFSBN�HSBOEFT�JODFOUJWPT�QBSB�FDP-

OPNJ[BS�FOFSHJB
�K��RVF�TFV�DVTUP�BGFUB�EJSFUBNFOUF�B�SFOUBCJMJEBEF��

$PNP�SFTVMUBEP�EJTTP
�P�DVTUP�EPT�OPWPT�FRVJQBNFOUPT�FN�TFV�DJDMP�

EF�WJEB���VNB�DPOTJEFSB��P�GVOEBNFOUBM�OBT�EFDJT¨FT�EF�DPNQSB��

&N�OPTTB�TF��P�EF�BO�MJTF�BQSPGVOEBEB
�BQSFTFOUBNPT�VN�FYFNQMP�

	ESJWFT�EF�WFMPDJEBEF�WBSJ�WFM
�PV�74%
�OB�TJHMB�FN�JOHM�T
�RVF�NPTUSB�

P�JNQBDUP�QPTJUJWP�RVF�B�FŖDJ�ODJB�FOFSH�UJDB�QPEF�UFS�TPCSF�P�NFJP�

BNCJFOUF�F�TPCSF�BT�FNQSFTBT��$POTJEFSBNPT�B�BUVBM�DPOKVOUVSB�FDP-

O§NJDB�DPNP�CBTUBOUF�GBWPS�WFM�QBSB�PT�JOWFTUJNFOUPT�FN�FŖDJ�ODJB�

FOFSH�UJDB
�QPSRVF�PT�QSF�PT�EB�FOFSHJB�FTU�P�SFMBUJWBNFOUF�FMFWBEPT�

F�PT�DVTUPT�EF�ŖOBODJBNFOUP�T�P�CBJYPT
�P�RVF�UPSOB�BUSBFOUF�P�

SFUPSOP�TPCSF�P�JOWFTUJNFOUP��

"T�PQPSUVOJEBEFT�NBJT�QSPNJTTPSBT�QBSB�NFMIPSBS�B�FŖDJ�ODJB�OB�

JOE­TUSJB�EF�USBOTGPSNB��P�¾�F
�BP�NFTNP�UFNQP
�UFS�VN�JNQBDUP�

BNCJFOUBM�QPTJUJWP�¾�JODMVFN�B�BVUPNB��P�JOUFMJHFOUF
�P�VTP�EP�

IJESPH�OJP�OP�QSPDFTTP�EF�QSPEV��P
�B�DBQUVSB
�VUJMJ[B��P�F�BSNB[F-

OBNFOUP�EF�DBSCPOP�	$$64
�OB�TJHMB�FN�JOHM�T
�F�B�SFDJDMBHFN�EF�

NBUFSJBJT�QM�TUJDPT��

Automação inteligente

1SPDFTTPT�EF�QSPEV��P�NBJT�FŖDJFOUFT�T�P�VN�GBUPS�JNQPSUBOUF�QBSB�

B�JOE­TUSJB�WFSEF
�BKVEBOEP�B�SFEV[JS�BT�FNJTT¨FT�EF�$0
2
 no setor 

JOEVTUSJBM��"P�MPOHP�EPT�­MUJNPT�BOPT
�EJWFSTPT�GBUPSFT�BDFMFSBSBN�B�

USBOTGPSNB��P�EJHJUBM�F�BVNFOUBSBN�P�VTP�EPT�FRVJQBNFOUPT�EF�

BVUPNB��P�OP�TFUPS�NBOVGBUVSFJSP
�TVTUFOUBOEP�FTTB�UFOE�ODJB��"�

*OUFSOFU�EBT�$PJTBT�*OEVTUSJBM�	**P5
�OB�TJHMB�FN�JOHM�T

�SFEFT�EF�DPNV-

OJDB��P��(�F�TPŝXBSF�JOEVTUSJBM�T�P�DBQBDJUBEPSFT�GVOEBNFOUBJT�EB�

USBOTJ��P�QBSB�VNB�JOE­TUSJB�JOUFMJHFOUF�F�NBJT�TVTUFOU�WFM��"�DSJTF�EB�

$07*%����FTUJNVMPV�BJOEB�NBJT�B�UFOE�ODJB�QBSB�B�QSPEV��P�ÃTFN�

DPOUBUP�NBOVBMÄ��&TQFSBNPT�VN�GPDP�DSFTDFOUF�OPT�EJTQPTJUJWPT�

DPOFDUBEPT�F�TFV�VTP�OB�**P5�	'JHVSB���
��$PN�B�**P5
�BT�N�RVJOBT�

JOUFMJHFOUFT�FTU�P�DPOFDUBOEP�UVEP
�EPT�QSPDFTTPT�JOEVTUSJBJT��T�SFEFT�

�� 'POUF��"*&�	����
�&OFSHZ�&GŖDJFODZ�*OEJDBUPST��0WFSWJFX
� 
IUUQT���XXX�JFB�PSH�SFQPSUT�FOFSHZ�FGŖDJFODZ�JOEJDBUPST�PWFSWJFX�� 
5PEPT�PT�EJSFJUPT�SFTFSWBEPT�

Emissões setoriais diretas de CO2 
no nível global em 2018

Figura 11

Fonte: AIE (2020), Emissões setoriais diretas de CO2, 
https://www.iea.org/data-and-statistics/charts/industry-direct-co2-emissions
-in-the-sustainable-development-scenario-2000-2030. Todos os direitos reservados: UBS

Ferro e aço 
25%

Produtos químicos
e petroquímicos 14%

Celulose e papel 2%

Alumínio 3%

Outros 
29%

Cimento 
26%

.FMIPSJBT�OB�FŖDJ�ODJB�FOFSH�UJDB�U�N�HSBOEF�JNQBDUP�TPCSF�B�JOUFO-
sidade do setor industrial

EF�USBOTQPSUF�DPN�TJTUFNBT�OB�OVWFN
�QSPQPSDJPOBOEP�DPOUSPMF�FN�

UFNQP�SFBM�TFN�QSFDFEFOUFT�F�USBOTQBS�ODJB�QBSB�FNQSFTBT�F�DMJFOUFT��

&TTFT�BWBO�PT�BKVEBS�P�B�SFEV[JS�P�DPOTVNP�EF�FOFSHJB�OPT�QSPDFTTPT�

EF�QSPEV��P�JOEVTUSJBM�F�WJBCJMJ[BS�P�B�EFTDBSCPOJ[B��P�EP�TFUPS�

JOEVTUSJBM�

"�**P5�UBNC�N�TFS��FTTFODJBM�QBSB�P�TVDFTTP�EB�UFDOPMPHJB�EF�H�NFPT�

EJHJUBJT�	JTUP��
�B�SFQSFTFOUB��P�WJSUVBM�EF�VN�QSPEVUP
�QSPDFTTP�EF�

QSPEV��P�PV�QFSGPSNBODF
��&TTB�UFDOPMPHJB�JODMVJ
�FOUSF�PVUSBT�BQMJDB-

�¨FT
�P�VTP�EF�TFOTPSFT�EF�EBEPT
�DPNVOJDB��P�FOUSF�N�RVJOBT�F�

UFDOPMPHJB�EF�CJH�EBUB�	QMBUBGPSNBT�OB�OVWFN
�QBSB�NPOJUPSBS�FRVJ-

QBNFOUPT�F�BOBMJTBS�EBEPT�FN�UFNQP�SFBM��"T�UFDOPMPHJBT�EF�H�NFPT�
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EJHJUBJT�F�EF�**P5�UFS�P�VN�JNQBDUP�QPTJUJWP�TPCSF�P�NFJP�BNCJFOUF
�

FMJNJOBOEP�JOFŖDJ�ODJBT�F�FDPOPNJ[BOEP�SFDVSTPT�QPS�NFJP�EB�

NFMIPS�HFTU�P�EPT�QSPDFTTPT�EF�QSPEV��P�F�NBOVUFO��P�QSFEJUJWB
�

MFWBOEP
�FN�­MUJNB�BO�MJTF
�B�VNB�WJEB�NBJT�MPOHB�EP�QSPEVUP�

&TUJNBNPT�RVF�P�QPSUF�EP�NFSDBEP�HMPCBM�EF�BVUPNB��P�FSB�EF�

64�`����CJMI¨FT�FN�������"Q¦T�B�GPSUF�SFUPNBEB�Q¦T�QBOEFNJB
�

FTQFSBNPT�RVF
�OP�N�EJP�QSB[P
�B�SFDFJUB�N�EJB�EP�TFUPS�EF�BVUPNB-

��P�JOUFMJHFOUF�DSFT�B�B�UBYBT�FOUSF����F�����

"�BEP��P�EFTTB�USBOTGPSNB��P�UFDOPM¦HJDB�FTU��BDPOUFDFOEP�FN�

UPEP�P�NVOEP��/B�$IJOB
�QPS�FYFNQMP
�FN�OPWFNCSP�EF������P�

$POTFMIP�EF�&TUBEP�SFWFMPV�B�PSJFOUB��P�QBSB�P�EFTFOWPMWJNFOUP�EB�

**P5�OP�QB¡T
�JOEJDBOEP�RVF�1FRVJN�CVTDB�BQSJNPSBS�TFV�TFUPS�JOEVT-

USJBM�QPS�NFJP�EB�UFDOPMPHJB�EB�JOGPSNB��P��/FTTF�DFO�SJP�EF�MBO�B-

NFOUP�S�QJEP�EB�JOGSBFTUSVUVSB��(�EF�1FRVJN
�P�HPWFSOP�BQPJPV�B�

Gestão de entregas

Sensores

SensorsControle de operações

Gestão 
de suprimentos

VGA Linha 
de montagem

VGAGestão 
de estoques

Controle 
de movimento 
dos robôs

Observação: VGA = Veículo guiado automaticamente
Fonte: ZVEI (5G for Connected Industries and Automation); UBS

Exemplos de áreas de aplicação do 5G na fábrica do futuro
Figura 12

NPEFSOJ[B��P�EB�FDPOPNJB�G¡TJDB�QPS�NFJP�EB�EJHJUBMJ[B��P��%BEB�B�

BNFB�B�EPT�&6"�EF�MJNJUBS�BT�USBOTGFS�ODJBT�EF�UFDOPMPHJB
�1FRVJN�

FTU��JOUFSFTTBEB�FN�EFŖOJS�TFVT�QS¦QSJPT�QBES¨FT�QBSB�B�**P5�F�FN�

EFTFOWPMWFS�B�DBEFJB�EF�TVQSJNFOUPT�QBSB�BKVEBS�B�$IJOB�B�BUJOHJS�B�

BVUPTTVŖDJ�ODJB�OB�BQMJDB��P�EF�UFDOPMPHJBT�BWBO�BEBT��"M�N�EJTTP
�B�

NFUB�EF�EFTDBSCPOJ[B��P�EF�1FRVJN�F�P�FOWFMIFDJNFOUP�EB�QPQVMB-

��P�EP�QB¡T�FTUJNVMBSBN�BT�FNQSFTBT�MPDBJT�B�BVNFOUBS�P�SJUNP�EB�

BVUPNB��P�JOEVTUSJBM��"�EFOTJEBEF�EF�SPC§T�OB��SFB�JOEVTUSJBM�FYQMP-

EJV�OB�­MUJNB�E�DBEB
�MFWBOEP�B�RVBOUJEBEF�EF�SPC§T�QPS��������

FNQSFHBEPT�QBSB�VN�O¡WFM�TVQFSJPS���N�EJB�NVOEJBM�	'JHVSB���
�

$POUVEP
�FTTB�UFOE�ODJB�O�P�TF�SFTVNF���$IJOB
�K��RVF�PVUSPT�QB¡TFT�

BTJ�UJDPT�F�FVSPQFVT
�BM�N�EPT�&6"
�UBNC�N�FTU�P�NPEFSOJ[BOEP�

TFVT�FRVJQBNFOUPT�EF�BVUPNB��P��"�&VSPQB�BCSJHB�EJWFSTPT�M¡EFSFT�EF�

NFSDBEP�EP�TFUPS�HMPCBM�EF�BVUPNB��P�EF�G�CSJDBT
�QSPDFTTPT�F�EFQ¦-

TJUPT��/B�FTUFJSB�EB�QBOEFNJB
�FTQFSBNPT�RVF�BMHVOT�TFUPSFT�EJWFSTJŖ-
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RVFN�TVBT�DBEFJBT�EF�TVQSJNFOUP�F�MFWFN�B�QSPEV��P�QBSB�NBJT�QFSUP�

EPT�DMJFOUFT�ŖOBJT�EB�&VSPQB�F�EB�"N�SJDB�EP�/PSUF��*TTP�SFQSFTFOUBSJB�

B�BDFMFSB��P�EF�VNB�UFOE�ODJB�RVF�UFWF�JO¡DJP�OB�FTUFJSB�EBT�UFOT¨FT�

DPNFSDJBJT�FOUSF�PT�&6"�F�B�$IJOB
�RVF�O�P�UBSEPV�B�BVNFOUBS�BT�UBSJ-

GBT�FOUSF�PT�EPJT�QB¡TFT��"T�FWJE�ODJBT�NBJT�JNQPSUBOUFT�EFTTB�UFOE�O-

DJB�QPEFN�TFS�FODPOUSBEBT�OP�TFUPS�EF�TFNJDPOEVUPSFT�POEF
�BP�

MPOHP�EPT�­MUJNPT�EP[F�NFTFT
�GPSBN�BOVODJBEPT�OPT�&6"�JOWFTUJNFO-

UPT�EF�DFSDB�EF�64�`���CJMI¨FT�FN�OPWBT�G�CSJDBT
�VNB�RVBOUJB�

FYQSFTTJWB�FN�SFMB��P�BP�SJUNP�BUVBM�EF�EFTFNCPMTPT��"T�SFDFOUFT�

NFEJEBT�QVOJUJWBT�BEPUBEBT�QFMB�$IJOB�FN�TFUPSFT�DPNP�P�EF�UFDOPMP-

HJB�UBNC�N�QPEFN�BVNFOUBS�P�SFUPSOP�EF�FNQSFTBT�RVF�IBWJBN�

USBOTGFSJEP�TVB�QSPEV��P�QBSB�P�FYUFSJPS��0�SFTVMUBEP�ŖOBM�EFTTFT�EFT-

EPCSBNFOUPT�TFS��VN��FTWFSEFBNFOUP��EB�JOE­TUSJB�DPOGPSNF�BT�

FNQSFTBT�CVTRVFN�G�CSJDBT�F�U�DOJDBT�NBJT�BVUPNBUJ[BEBT�F�

FŖDJFOUFT��

Tecnologias promissoras:  

CCUS, hidrogênio e reciclagem

0VUSB�GPSNB�EBT�FNQSFTBT�UPSOBSFN�TFVT�QSPDFTTPT�EF�QSPEV��P�TJH-

OJŖDBUJWBNFOUF�NBJT�FDPM¦HJDPT���QPS�NFJP�EP�NFMIPS�NBOFKP�EP�DBS-

CPOP�QBSB�SFEV[JS�BT�FNJTT¨FT�QPMVFOUFT�DPNP�VN�UPEP��"T�FNQSFTBT�

U�N�CVTDBEP�QSPDFTTPT�DPNP�B�DBQUVSB
�VUJMJ[B��P�F�BSNB[FOBNFOUP�

EF�DBSCPOP�	$$64
�OB�TJHMB�FN�JOHM�T
�QBSB�BKVEBS�OB�EFTDBSCPOJ[B��P�

EF�TVB�QSPEV��P��%JWFSTBT�SFHJ¨FT
�JODMVTJWF�PT�&6"�F�B�&VSPQB
�K��MBO-

�BSBN�SFHVMBNFOUPT�GBWPS�WFJT�PV�ŖOBODJBNFOUP�EF�QSPKFUPT�EFTUJOB-

EPT�B�DBQUVSBS�BT�FNJTT¨FT�EF�DBSCPOP�F�BSNB[FO��MBT�OP�TVCTPMP��0�

TFUPS�DJNFOUFJSP�FVSPQFV
�QPS�FYFNQMP
�EJWVMHPV�VN�SPUFJSP�QBSB�TF�

UPSOBS�OFVUSP�FN�DBSCPOP�FN�UPEB�B�TVB�DBEFJB�EF�WBMPS�BU��������

4FHVOEP�B�"TTPDJB��P�&VSPQFJB�EF�$JNFOUP�	&VSPQFBO�$FNFOU�"TTP-

DJBUJPO�¾�$&.#63&"6

�B�$$64�SFTQPOEFS��QPS�����EB�SFEV��P�EBT�

emissões de CO
2
�OB�DBEFJB�EF�WBMPS�EP�DJNFOUP�F�EP�DPODSFUP�1 

0�VTP�EF�BMUFSOBUJWBT�NFOPT�QPMVFOUFT
�DPNP�P�IJESPH�OJP
�UBNC�N�

EFTFNQFOIBS��VN�QBQFM�JNQPSUBOUF�OB�SFEV��P�EB�QFHBEB�EF�DBS-

CPOP�EB�JOE­TUSJB�EF�USBOTGPSNB��P��0�IJESPH�OJP�WFSEF���VN�DPN-

CVTU¡WFM�NBJT�MJNQP�RVF�P�H�T�OBUVSBM
�F�P�DBSW�P�F�QPEF�TFS�QSPEV[JEP�

EF�GPSNB�UPUBMNFOUF�JTFOUB�EF�FNJTT¨FT��4FUPSFT�DPN�VTP�JOUFOTJWP�EF�

DBSCPOP
�DPNP�B�TJEFSVSHJB
�FTU�P�FYQMPSBOEP�P�VTP�EP�IJESPH�OJP�

QBSB�SFEV[JS�BT�FNJTT¨FT�EF�$0
2
��0�4FSWJ�P�EF�1FTRVJTBT�EP�1BSMB-

NFOUP�&VSPQFV�	&134
�FTUJNB�RVF�P�VTP�EF�IJESPH�OJP�OP�MVHBS�EF�

DBSW�P�DBVTBSJB�VN�BVNFOUP�EF�����OP�QSF�P�EP�B�P�OB�&VSPQB
�

�� "TTPDJB��P�&VSPQFJB�EF�$JNFOUP�	$&.#63&"6

�Ã$FNFOUJOH�UIF�&VSPQFBO�(SFFO�%FBM�¾�3FBDIJOH�DMJNBUF�OFVUSBMJUZ�BMPOH�UIF�DFNFOU�BOE�DPODSFUF�WBMVF�DIBJO�CZ�����
Ä�
NBJP�EF�������7FKB�NBJT�EFUBMIFT�FN��XXX�DFNCVSFBV�FV

�� &134�]�4FSWJ�P�EF�1FTRVJTBT�EP�1BSMBNFOUP�&VSPQFV�	$��,VSSFS
��5IF�QPUFOUJBM�PG�IZESPHFO�GPS�EFDBSCPOJTJOH�TUFFM�QSPEVDUJPO
�EF[FNCSP�EF������

NBT
�OP�MPOHP�QSB[P
�B�FMFWB��P�EPT�QSF�PT�EBT�FNJTT¨FT�EF�DBSCPOP
�

B�RVFEB�EPT�QSF�PT�EB�FMFUSJDJEBEF�SFOPW�WFM�F�B�QSPEV��P�FN�MBSHB�

FTDBMB�EF�IJESPH�OJP�GBWPSFDFN�FTTB�BMUFSOBUJWB�2 

1PS�ŖN
�PVUSB��SFB�JNQPSUBOUF�QBSB�BWBO�BS�OB�SFEV��P�EF�FNJTT¨FT�

FTU��OPT�QSPDFTTPT�EF�FDPOPNJB�DJSDVMBS
�RVF�SFDJDMBN�PT�SFT¡EVPT
�

USBOTGPSNBOEP�PT�OPWBNFOUF�OPT�QSPEVUPT�RV¡NJDPT�PSJHJOBJT��/PT�

&6"
�EJWFSTBT�FNQSFTBT�FTU�P�DPOTUSVJOEP�G�CSJDBT�WPMUBEBT�QBSB�B�

DPOWFST�P�EF�SFT¡EVPT�QM�TUJDPT�FN�TFVT�QSJODJQBJT�FMFNFOUPT�NPMFDV-

MBSFT
�RVF�QPS�TVB�WF[�QPEFN�TFS�VTBEPT�DPNP�NBU�SJB�QSJNB�QBSB�

OPWPT�QM�TUJDPT
�DPNCVTU¡WFJT�PV�PVUSPT�QSPEVUPT�QFUSPRV¡NJDPT��

0VUSPT�QB¡TFT�UBNC�N�FTU�P�UFTUBOEP�P�VTP�EF�JOTVNPT�EF�PSJHFN�

WFHFUBM
�RVF�HFSBSJBN�NVJUP�NFOPT�QPMVJ��P
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Mercados

Fonte: Federação Internacional de Robótica, "World Robotics 2020"; 

UBS; dados de 24 de setembro de 2020
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Figura 13

Robôs por 10.000 funcionários, 2019

Mundo - média

https://www.cembureau.eu


21 Global Greentech – Outubro de 2021

ySFBT�EF�GPDP�EB�(SFFOUFDI�

%SJWFT�EF�WFMPDJEBEF� 
variável

"�"*&�QVCMJDPV�VN�EPDVNFOUP�EF�USBCBMIP�

TPCSF�BT�PQPSUVOJEBEFT�EF�FŖDJ�ODJB�FOFSH�-

UJDB�EPT�TJTUFNBT�BDJPOBEPT�QPS�NPUPS�FM�-

USJDP�	&.%4

�POEF�FTUJNB�RVF�FTTFT�TJTUFNBT�

SFTQPOEFN�QPS�DFSDB�EF�����B�����EP�DPO-

TVNP�NVOEJBM�EF�FMFUSJDJEBEF�1 Com base nas 

FTUJNBUJWBT�NBJT�SFDFOUFT�EPT�FTQFDJBMJTUBT�

TFUPSJBJT
�BQFOBT�����EPT�NPUPSFT�FN�UPEP�P�

NVOEP�FTU�P�FRVJQBEPT�DPN�ESJWFT�EF�WFMPDJ-

EBEF�WBSJ�WFM�	74%T
�OB�TJHMB�FN�JOHM�T
�RVF�

PT�DBQBDJUBN�B�BKVTUBS�TVB�QS¦QSJB�WFMPDJEB-

EF�2�&N�PVUSBT�QBMBWSBT
�����EPT�NPUPSFT�EF�

UPEP�P�NVOEP�GVODJPOBN�P�UFNQP�UPEP�B�

UPEP�WBQPS
�JOEFQFOEFOUFNFOUF�EB�QPU�ODJB�

�� 8BJEF
�1��F�$��#SVOOFS�	����

�Ã&OFSHZ�&GŖDJFODZ�1PMJDZ�0QQPSUVOJUJFT�GPS�&MFDUSJD�.PUPS�%SJWFO�4ZTUFNT
Ä�*&"�&OFSHZ�1BQFST
�/P���������
�0&$%�1VCMJTIJOH
�1BSJT
�IUUQT���EPJ�
PSH����������LHH��HC�HKE�FO�

�� 0NEJB
�Ã.PUPS�ESJWFO�&RVJQNFOU�3FTFBSDI�1BDLBHF
Ä������
�� 4VM[FS
�Ã&OFSHZ�FGŖDJFODZ�PG�QVNQJOH�TZTUFNT�	5FDIOJDBM�"SUJDMF

Ä�KVOIP�EF�����

OFDFTT�SJB��0T�74%T�QFSNJUFN�B�SFEV��P�

TVCTUBODJBM�EP�DPOTVNP�EF�FOFSHJB��

#PNCBT�UBNC�N�QPEFN�VTBS�FTTB�UFDOPMPHJB��

0�DVTUP�JOJDJBM�EF�VNB�CPNCB�QBES�P�SFQSF-

TFOUB�BQFOBT����EP�DVTUP�UPUBM�EB�QSPQSJF-

EBEF��P�NBJPS�DVTUP���DPN�FOFSHJB�	���
�F�P�

SFTUBOUF�	���
���HBTUP�DPN�NBOVUFO��P��6N�

74%�F�VN�SPUPS�EF�EJ�NFUSP�N�YJNP�FDPOP-

NJ[BN�BU������EF�FOFSHJB�FN�DPNQBSB��P�

DPN�VNB�CPNCB�RVF�PQFSB�B�VNB�WFMPDJEBEF�

DPOTUBOUF��&TTB�UFDOPMPHJB�UBNC�N�QPEFN�

TFS�JOTUBMBEB�FN�CPNCBT�K��FYJTUFOUFT��0VUSB�

PQ��P���B�TVCTUJUVJ��P�EF�VNB�CPNCB�BOUJHB�

QPS�PVUSB�NPEFSOB
�EF�FŖDJ�ODJB�FMFWBEB
�RVF�

SFEV[�P�DPOTVNP�EF�FOFSHJB�FOUSF����F�

���
�FDPOPNJB�RVF�QPEF�DIFHBS�B�����FN�

BMHVOT�DBTPT�3�0T�74%T�T�P�BQFOBT�VN�FYFN-

QMP�EF�DPNP�B�FŖDJ�ODJB�FOFSH�UJDB�QPEF�

HFSBS�FDPOPNJBT�OBT�BQMJDB�¨FT�JOEVTUSJBJT��

&MFT�UBNC�N�EFNPOTUSBN�QFSGFJUBNFOUF�RVF�
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Eletrificação, bioenergia, combustíveis sintéticos, 
hidrogênio limpo e amônia desempenham 
todos funções fundamentais na transição
A combinação de combustíveis do consumo de energia 
em diferentes modais de transporte (%)

Figura 14

Eletricidade

E= estimates

Fonte: Goldman Sachs Global Investment Research; UBS; dados de outubro de 2021
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Fonte: Goldman Sachs Global Investment Research; UBS; dados de outubro de 2021
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Emissões de CO2 dos veículos leves (VLs) por km 
percorrido – a intensidade de carbono da frota está 
acompanhando a intensidade de carbono das vendas, 
com defasagem de 10 a 15 anos
em gramas de CO2 por km   

Figura 16
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Carros eletrificados: crescimento robusto 
impulsionado pela China e Europa
Vendas unitárias de VEs (em milhões)  

Figura 15
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Observação: O gráfico inclui veículos elétricos a bateria (VEB), veículos elétricos híbridos 
recarregáveis (PHEV) e veículos a célula de combustível; exclui veículos híbridos completos 
e híbridos leves.
Fonte: UBS, dados de junho de 2021
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A via para a mobilidade verde para os veículos comerciais (VC)�UBNC�N�
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TF�DPODSFUJ[F�BOUFT�EF�������

&N�UFSNPT�EF�EFTMPDBNFOUPT�EF�DVSUB�EJTU�ODJB
�FN�EJWFSTPT�NFSDBEPT�B�

pandemia estimulou um forte aumento da demanda por bicicletas, prin-

DJQBMNFOUF�CJDJDMFUBT�FM�USJDBT��.VJUBT�DJEBEFT�EB�&VSPQB�JOWFTUJSBN�FN�

JOGSBFTUSVUVSB�DJDMPWJ�SJB�QBSB�BUFOEFS�B�UBJT�OFDFTTJEBEFT��"T�TVQFSDJDMP-

WJBT�	�autobahns�

�RVF�QFSNJUFN�WJBHFOT�S�QJEBT�F�TFHVSBT
�ŖDBSBN�

NBJT�QPQVMBSFT�F�P�FGFJUP�QPTJUJWP�TPCSF�B�TB­EF���VN�BSHVNFOUP�BEJDJP-

OBM�B�GBWPS�EBT�CJDJDMFUBT��

%F�GPSNB�HFSBM
���QSPW�WFM�RVF�B�DPNCJOB��P�EF�FMFUSJŖDB��P
�DPOEV��P�

BVU§OPNB�F�DPOFDUJWJEBEF�EPT�BVUPN¦WFJT�WFOIB�EFTFNQFOIBS�VN�QBQFM�

EF�EFTUBRVF�QBSB�DPOTPMJEBS�P�NPEFMP�EF�NPCJMJEBEF�DPNP�VN�TFSWJ�P�

	.BB4
�OB�TJHMB�FN�JOHM�T
��"�DPNCJOB��P�EF�USFOT�QBSB�MPOHBT�EJTU�ODJBT
�

CPOEFT
�TDPPUFST
�CJDJDMFUBT�F�CJDJDMFUBT�FM�USJDBT�QBSB�P�USFDIP�ŖOBM�EFWF�

BTTFHVSBS�RVF�FTUFKBNPT�OP�DBNJOIP�DFSUP�QBSB�VNB�NPCJMJEBEF�JOEJWJ-

EVBM�DPN�CBJYB�FNJTT�P�EF�DBSCPOP��"P�JNQMFNFOUBS�UFDOPMPHJBT�GVUVSBT
�

JODMVTJWF�TPŝXBSF
�FN�OPTTP�QPOUP�EF�WJTUB�B�.BB4�TF�UPSOBS��VNB�GPS�B�

JNQPSUBOUF�OFTUB�E�DBEB��+VOUBNFOUF�DPN�;&7T�DPNFSDJBJT�F�USFOT
�FMB�

TFS��VNB�GFSSBNFOUB�JNQPSUBOUF�QBSB�DPOTFHVJS�VNB�NPCJMJEBEF�WFSEF�

NBJT�BNQMB��

&N�BCSJM�EF�����
�PT�EPJT�NBJPSFT�GBCSJDBOUFT�

NVOEJBJT�EF�7$
�B�Daimler Truck AG e o 

Volvo Group (caminhões)
�BOVODJBSBN�B�DSJB-

��P�EF�VNB�KPJOU�WFOUVSF�	+7
�QBSJU�SJB�QBSB�P�

EFTFOWPMWJNFOUP�F�QSPEV��P�FN�MBSHB�FTDBMB�

EF�D�MVMBT�EF�DPNCVTU¡WFM�QBSB�BQMJDB�¨FT�FN�

WF¡DVMPT�QFTBEPT�F�PVUSPT�VTPT��&TTBT�D�MVMBT�

EF�DPNCVTU¡WFM�QFSNJUJSJBN�WJBHFOT�EF�MPOHB�

EJTU�ODJB
�EF�DFSDB�EF�������LN��/FTUF�FTU�-

HJP
�VN�7$�DPN�D�MVMB�EF�DPNCVTU¡WFM�FM�-

USJDB�UFSJB�P�EPCSP�EP�DVTUP�UPUBM�EF�QSPQSJF-

EBEF�EF�VN�7$�B�EJFTFM��&OUSFUBOUP
�

BDSFEJUBNPT�RVF�P�QPUFODJBM�EF�SFEV��P�EF�

DVTUPT�QPS�NFJP�EF�BWBO�PT�UFDOPM¦HJDPT�F�EF�

FTDBMB�SFEV[JS��ESBTUJDBNFOUF�B�EJGFSFO�B�

FOUSF�PT�EPJT�WF¡DVMPT�BJOEB�OFTUB�E�DBEB��

0�TFUPS�EF�7$�UBNC�N�FTU��TF�DPODFOUSBOEP�

OB�UFDOPMPHJB�EF�CBUFSJBT��&N�KVMIP�EF�����
�

a Daimler Truck AG, o TRATON GROUP e o 

Volvo Group�ŖSNBSBN�VN�BDPSEP�O�P�WJODV-

MBOUF�QBSB�B�JOTUBMB��P�F�PQFSB��P�EF�VNB�

SFEF�Q­CMJDB�EF�BMUB�QFSGPSNBODF�QBSB�B�

SFDBSHB�EF�CBUFSJBT�QBSB�§OJCVT�F�DBNJOI¨FT�

QFTBEPT�FN�UPEB�B�&VSPQB��$PN�JOUFO��P�EF�

JOWFTUJNFOUPT�EF�DFSDB�EF�d`����NJMI¨FT
�P�

PCKFUJWP���JOTUBMBS�F�PQFSBS�QFMP�NFOPT�������

QPOUPT�EF�SFDBSHB�EF�FOFSHJB�WFSEF�EF�BMUB�

QFSGPSNBODF�FN�MPDBJT�QS¦YJNPT�B�SPEPWJBT�F�

FN�QPOUPT�EF�MPH¡TUJDB�F�EF�EFTUJOPT�UVS¡TUJDPT�

OP�QSB[P�EF�DJODP�BOPT�B�QBSUJS�EB�DPOTUJUVJ-

��P�EB�+7��&NCPSB
�FN�NBJP�EF�����
�B�"TTP-

DJB��P�&VSPQFJB�EF�.POUBEPSBT�EF�7F¡DVMPT�

	"$&"
�OB�TJHMB�FN�JOHM�T
�UFOIB�BŖSNBEP�

RVF�TFS�P�OFDFTT�SJPT�DFSDB�EF��������QPOUPT�

EF�SFDBSHB�EF�BMUB�QFSGPSNBODF�Q­CMJDPT�F�EF�

EFTUJOP�BU�������F��������BU������
�BT�US�T�

FNQSFTBT�TJOBMJ[BSBN�VN�GPSUF�BQPJP���FMFUSJ-

ŖDB��P�EPT�7$�OB�&VSPQB��6N�DBNJOI�P�FM�-

USJDP�7PMWP�EF����UPOFMBEBT
�DPN�VNB�CBUFSJB�

7F¡DVMPT�DPNFSDJBJT�
mais verdes

EF�����L8I
�RVF�PQFSB�QBSB�B�FNQSFTB�TV¡�B�

EF�MPH¡TUJDB�DPD
�CBUFV�VN�SFDPSEF�NVOEJBM�

FN�BHPTUP�EF�����
�QFSDPSSFOEP�VNB�EJTU�O-

DJB�EF�������LN�TFN�SFDBSHB
�P�RVF�DPN-

QSPWB�RVF�PT�#&7T�T�P�VNB�BMUFSOBUJWB�WJ�WFM�

QBSB�7$��4FHVOEP�B�DPD
�B�VUJMJ[B��P�BOVBM�

EF��������LN�SFTVMUB�FN�DFSDB�EF����UPOFMB-

das a menos de CO
2
�EP�RVF�VNB�WFST�P�B�

EJFTFM
�P�RVF���VNB�T¦MJEB�KVTUJŖDBUJWB�QBSB�P�

QPUFODJBM�EF�NPCJMJEBEF�WFSEF�EPT�WF¡DVMPT�

DPNFSDJBJT��

Análise aprofundada

&N�OPTTB�PQJOJ�P
�PT�BWBO�PT�UFDOPM¦HJDPT�F�B�FTDBMB�EPT�7$T�B�D�MVMB�EF�DPNCVTU¡WFM�FM�USJDB�
SFEV[JS�P�TVCTUBODJBMNFOUF�B�EJGFSFO�B�EF�DVTUP�FN�SFMB��P�BP�EJFTFM�BJOEB�OFTUB�E�DBEB�
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"WJB��P�¾�P�DBNJOIP�B�
QFSDPSSFS

$PN�CBTF�OB�UFDOPMPHJB�BUVBM�	F�QSFWJT¡WFM
�EF�

CBUFSJBT
�O�P�BDSFEJUBNPT�RVF�QSPQVMTPSFT�

UPUBMNFOUF�FM�USJDPT�TFKBN�VNB�PQ��P�OP�

DVSUP�QSB[P
�TBMWP�QBSB�BFSPOBWFT�EF�QPSUF�

NVJUP�QFRVFOP�F�WF¡DVMPT�TFNFMIBOUFT�B�ESP-

OFT�	F750-
�DPN�EFDPMBHFN�F�QPVTP�WFSUJ-

DBJT
�QBSB�QFRVFOBT�EJTU�ODJB
�DPNP�EP�DFO-

USP�EB�DJEBEF�QBSB�P�BFSPQPSUP��"TTJN
�

FNCPSB�TFKB�QSPW�WFM�RVF�B�JOE­TUSJB�EF�BWJB-

��P�DPOUJOVF�B�UPSOBS�TVBT�BFSPOBWFT�NBJT�

FŖDJFOUFT�FN�UFSNPT�EF�DPOTVNP�EF�DPN-

CVTU¡WFM�	NPUPSFT�BKVTU�WFJT
�BFSPEJO�NJDB
�

GPSNB�F�QFTP

�QBTTPT�RVF�QPEFN�BU��JODMVJS�

B�FMFUSJŖDB��P�QBSDJBM�QPS�NFJP�EF�TJTUFNBT�

I¡CSJEPT
���OFDFTT�SJB�VNB�NVEBO�B�NBJT�TJH-

OJŖDBUJWB��"�QSJODJQBM�SFEV��P�EF�DBSCPOP�WJS��

EPT�DIBNBEPT�DPNCVTU¡WFJT�TVTUFOU�WFJT�EF�

BWJB��P�	4"'T
�OB�TJHMB�FN�JOHM�T

�CFN�DPNP�

EF�DPNCVTU¡WFJT�TJOU�UJDPT
�DPN�VNB�DPOUSJ-

CVJ��P�EP�IJESPH�OJP�OP�GVUVSP��&OUSFUBOUP
�

OFTUF�FTU�HJP�B�QSPEV��P�F�P�DPOTVNP�BUVBJT�

EF�4"'T���EFTQSF[¡WFM�FN�DPNQBSB��P�DPN�P�

DPOTVNP�UPUBM�EF�RVFSPTFOF�EF�BWJB��P
�

BM�N�EP�RV��T�P�NVJUP�DBSPT�¾�NBT�JTTP�QSF-

DJTB�NVEBS��

"T�PQ�¨FT�EF�ÃRVFJNBSÄ�IJESPH�OJP�PV�VTBS�

P�IJESPH�OJP�	PV�VN�TJNJMBS
�FN�VNB�D�MVMB�

EF�DPNCVTU¡WFM�QBSB�HFSBS�FMFUSJDJEBEF�FTU�P�

FN�QBVUB��$POUVEP
�QBSB�DBSSFHBS�P�IJESPH�-

Figura 17 

 Tecnologias da aviação – o caminho a percorrer 

Tecnologia Combustível sustentável (SAF) Híbrido-elétrico Células d
e combustível 

5VSCJOBT�B�-)Ɔ�

Biocombustível Combustível sintético 
à base de hidrogênio 

Insumos Culturas de alimentos (�T�TJOU�UJDP�	$0�)Ɣ
� Combustível para jatos + 

baterias 

)Ɣ���0Ɣ�M¡RVJEP� )Ɣ���0Ɣ�M¡RVJEP

Horizonte de adoção da 

tecnologia 

Curtíssimo prazo Médio prazo Médio prazo Médio prazo Longo prazo 

Tipo de aplicação Jatos executivos/

regionais/de grande 

porte 

Jatos executivos/

regionais/de grande 

porte 

Jatos executivos/

regionais

Jatos executivos/

regionais 

Jatos executivos/

regionais/de grande 

porte 

Mudanças no projeto das 

aeronaves 

Nenhum Nenhum Limitado Limitado 4JHOJŖ�DBUJWP�

Fonte: UBS estimates.  

Análise aprofundada

&TQFSBNPT�RVF�B�NBJPS�QBSUF�EB�SFEV��P�EP�DBSCPOP�OB�BWJB��P�WFOIB�EF�DPNCVTU¡WFJT�EF�
BWJB��P�TVTUFOU�WFJT�	4"'T
�OB�TJHMB�FN�JOHM�T
�F�EF�DPNCVTU¡WFJT�TJOU�UJDPT�

OJP���QSFDJTP�VN�WPMVNF�NVJUP�NBJPS�EP�RVF�

o dos tanques de querosene existentes, de 

GPSNB�RVF�T�P�OFDFTT�SJPT�W�SJPT�BKVTUFT�OB�

FTUSVUVSB�EB�BFSPOBWF
�JODMVTJWF�QBSB�FOGSFO-

UBS�P�QFTP�BEJDJPOBM�EP�DPNCVTU¡WFM��&N�

setembro de 2020, a Airbus�BOVODJPV�RVF�TJT-

UFNBT�EF�QSPQVMT�P�B�IJESPH�OJP�PDVQBSJBN�

QPTJ��P�DFOUSBM�FN�VNB�OPWB�HFSB��P�EF�

BFSPOBWFT�DPNFSDJBJT�DPN�FNJTT¨FT�[FSP��"�

FNQSFTB�BQSFTFOUPV�US�T�BFSPOBWFT�DPODFJUP
�

RVF�BŖSNB�RVF�QPEFSJBN�FTUBS�QSPOUBT�QBSB�

EFTFOWPMWJNFOUP�BU��������/FTUF�NPNFOUP
�

QSFWFNPT�RVF�P�IJESPH�OJP�TFS��VTBEP�QSJODJ-

QBMNFOUF�FN�BFSPOBWFT�QBSB�WPPT�EF�DVSUB�F�

N�EJB�EJTU�ODJB
�F�RVF�TFS��OFDFTT�SJP�P�

BVNFOUP�EB�JNQPSU�ODJB�EPT�4"'T�QBSB�WJB-

HFOT�EF�MPOHB�EJTU�ODJB��*TTP�QPTUP
�FTUF�

­MUJNP�QSFDJTB�TVQFSBS�BMHVNBT�CBSSFJSBT
�

JODMVTJWF�B�FŖDJ�ODJB�EF�DVTUPT�F�B�EJTQPOJCJMJ-

EBEF�EF�TVQSJNFOUPT�	WFS�OB�'JHVSB����VNB�

WJT�P�HFSBM�EBT�UFDOPMPHJBT�BQMJDBEBT�EF�

BWJB��P
�
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/BWFHB��P�NBS¡UJNB�¾�P�JNQPSUBOUF���P�DPNCVTU¡WFM

Análise aprofundada

Análise aprofundada

'FSSPWJBT�¾�FMFUSJDJEBEF�F�IJESPH�OJP

%BEBT�BT�DPOTJEFSB�¨FT�EF�QFTP
�B�FMFUSJŖDB-

��P�EF�HSBOEFT�FNCBSDB�¨FT�EF�DBSHB�F�EF�

DSV[FJSP�DPN�CBTF�OB�UFDOPMPHJB�EF�CBUFSJBT�

O�P���VNB�PQ��P�	DPN�FYDF��P�EF�BMHVNBT�

BQMJDB�¨FT�NFOPSFT
��$PNCVTU¡WFJT�BMUFSOBUJ-

WPT�EF�CBJYP�DBSCPOP
�DPNP�H�T�OBUVSBM�MJRVF-

GFJUP�	(/-

�IJESPH�OJP
�BN§OJB�F�GPSNBT�EF�

CJPFOFSHJB
�UFOEFN�B�TFS�B�NFMIPS�FTDPMIB��

"DSFEJUBNPT�RVF
�BU������
�B�BN§OJB�UFOIB�

QPUFODJBM�QBSB�SFTQPOEFS�QPS�VNB�HSBOEF�

QBSDFMB�EB�FOFSHJB�DPOTVNJEB�OB�OBWFHB��P
�

TFHVJEB�QFMPT�CJPDPNCVTU¡WFJT
�F�P�SFTUBOUF�

EB�FOFSHJB�GPSOFDJEB�QPS�DPNCVTU¡WFJT�G¦TTFJT�

	(/-�F�¦MFP�DPNCVTU¡WFM
��"M�N�EF�TFS�JTFOUB�

de CO
2

�B�BN§OJB���VN�QSPEVUP�RV¡NJDP�

DPNVN
�BNQMBNFOUF�QSPEV[JEP��$PNP�DPN-

CVTU¡WFM
�FMB�QPEF�QFSNJUJS�VNB�FDPOPNJB�DJS-

"UVBMNFOUF
�B�FMFUSJŖDB��P�K��EFTFNQFOIB�

VN�QBQFM�JNQPSUBOUF�OP�TFUPS�GFSSPWJ�SJP�HMP-

CBM��4FHVOEP�B�"*&
�US�T�RVBSUPT�EP�USBOT-

QPSUF�GFSSPWJ�SJP�EF�QBTTBHFJSPT�F�NFUBEF�EB�

UPOFMBHFN�EF�DBSHB�K��T�P�USBOTQPSUBEPT�FN�

USFOT�FM�USJDPT
�F�P�SFTUBOUF�QSJODJQBMNFOUF�

QPS�MPDPNPUJWBT�B�DPNCVTU¡WFJT�G¦TTFJT��$PO-

UVEP
�I��HSBOEFT�EJGFSFO�BT�SFHJPOBJT��

FORVBOUP�OB�4V¡�B�B�FMFUSJŖDB��P���QS¦YJNB�

EF�����
�QB¡TFT�DPNP�PT�&6"�BJOEB�PGFSF-

DFN�PQPSUVOJEBEFT�DPOTJEFS�WFJT�QBSB�B�FMF-

USJŖDB��P�EF�TFVT�TJTUFNBT�SPEPWJ�SJPT�	'JHVSB�

��
�

"M�N�EB�FMFUSJŖDB��P�EBT�GFSSPWJBT
�DPOTJEFSB-

NPT�P�IJESPH�OJP�F�BT�D�MVMBT�EF�DPNCVTU¡WFM�

FM�USJDBT�DPNP�BT�UFDOPMPHJBT�NBJT�QSPNJTTP-

SBT�QBSB�B�EFTDBSCPOJ[B��P�EP�USBOTQPSUF�GFS-

SPWJ�SJP��1PS�PVUSP�MBEP
�BT�CBUFSJBT�EFWFN�

EFTFNQFOIBS�VN�QBQFM�JOTJHOJŖDBOUF
�K��RVF�

O�P�T�P�BEFRVBEBT�QBSB�MPOHBT�EJTU�ODJBT��

%JWFSTPT�QB¡TFT
�JODMVTJWF�$IJOB
�&6"
�3FJOP�

6OJEP�F�"MFNBOIB
�BOVODJBSBN�QMBOPT�EF�

VUJMJ[BS�IJESPH�OJP�FN�TFVT�TJTUFNBT�GFSSPWJ�-

SJPT��/PT�­MUJNPT�EPJT�BOPT
�PT�QSPEVUPSFT�

FVSPQFVT�EF�FRVJQBNFOUPT�GFSSPWJ�SJPT�GFDIB-

SBN�DPOUSBUPT�QBSB�GPSOFDFS�MPDPNPUJWBT�B�
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Fonte: AIE (2019) The future of rail – Opportunities for energy and the environment. Todos os direitos reservados: UBS 
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DVMBS
�OB�RVBM�QPEF�TFS�BSNB[FOBEB
�USBOTQPS-

UBEB
�VTBEB�F�SFDPOWFSUJEB�FN�TFVT�

DPNQPOFOUFT��OJUSPH�OJP�F�IJESPH�OJP�

6N�FYFNQMP�SFDFOUF�EB�FNQSFTB�EF�OBWFHB-

��P�EJOBNBSRVFTB�A.P. Moeller-Maersk (MM) 

PGFSFDF�VN�MBNQFKP�EF�PUJNJTNP��&N�BHPTUP�

EF�����
�B�FNQSFTB�BOVODJPV�UFS�GFJUP���

Hyundai Heavy Industries um pedido de oito 

USBOTBUM�OUJDPT�RVF�PQFSBSJBN�DPN�NFUBOPM�

OFVUSP�FN�DBSCPOP�	CJPDPNCVTU¡WFM
��"�

FNQSFTB�BMFHB�RVF�PT�DVTUPT�BEJDJPOBJT�TFS�P�

EF�DFSDB�EF�����B�����EP�QSF�P�UPUBM��

4FHVOEP�B�..
�JTTP�EFWF�SFEV[JS�TVBT�FNJT-

sões anuais de CO
2
�FN�DFSDB�EF�VN�NJMI�P�

EF�UPOFMBEBT��1BSB�DPMPDBS�JTTP�FN�DPOUFYUP
�

FTTF�WPMVNF�FRVJWBMF��T�FNJTT¨FT�EF���������

IJESPH�OJP�DPN�FNJTT¨FT�[FSP�QBSB�yVTUSJB
�

4V�DJB�F�&6"��&TUJNBNPT�RVF
�BUVBMNFOUF
�PT�

HBTUPT�BOVBJT�OB�&VSPQB�DPN�GFSSPWJBT�TFKBN�

BP�SFEPS�EF�d`����CJMI¨FT
�DPN�B�QSPCBCJMJ-

EBEF�EF�OPWBT�BMPDB�¨FT�QPS�QBSUF�EP�1BDUP�

&DPM¦HJDP�&VSPQFV�FN�CSFWF��"U������
�P�

UPUBM�BDVNVMBEP�EF�JOWFTUJNFOUPT�HMPCBJT�FN�

USFOT�EF�BMUB�WFMPDJEBEF�	)43
�OB�TJHMB�FN�

BVUPN¦WFJT
�DPN�DPOTVNP�EF�DFSDB�EF����LN�

QPS�MJUSP
�SPEBOEP��������LN�QPS�BOP��

&NCPSB�FTUB�OPU¡DJB�GPTTF�EF�DFSUP�BOJNBEPSB
�

B�..�UBNC�N�BMFSUPV�RVF�P�GPSOFDJNFOUP�EF�

NFUBOPM�OFVUSP�FN�DBSCPOP�TFSJB�EJG¡DJM
�JOEJ-

DBOEP�RVF�P�TFUPS�OBWBM�T¦�DPOUSJCVJS��TJHOJŖ-

DBUJWBNFOUF�QBSB�B�NPCJMJEBEF�WFSEF�FN�VN�

QSB[P�CBTUBOUF�MPOHP��$POUVEP
�VNB�DPOUSJ-

CVJ��P�QPTJUJWB�QPEF�TFS�EBEB�EF�JNFEJBUP�

RVBOEP�PT�OBWJPT�FTU�P�BODPSBEPT�OP�QPSUP��

$PNP�BJOEB���OFDFTT�SJB�NVJUB�FOFSHJB�QBSB�

operar os equipamentos auxiliares, o uso de 

FMFUSJDJEBEF�	SFOPW�WFM
�HFSBEB�FN�UFSSB�QPEF�

GB[FS�VNB�HSBOEF�EJGFSFO�B
�F�BMHVNBT�

FNQSFTBT�EF�OBWFHB��P�K��EFSBN�PT�QSJNFJSPT�

QBTTPT�OFTTB�EJSF��P��

JOHM�T
�PV�EF�VMUSBWFMPDJEBEF�	7)4
�OB�TJHMB�

FN�JOHM�T
�QSFDJTBSJB�VMUSBQBTTBS�64�`���USJ-

MI¨FT��%JWFSTBT�JOJDJBUJWBT�F�EJTDVTT¨FT�RVF�

EFGFOEFN�B�TVCTUJUVJ��P�EPT�WPPT�EPN�TUJDPT�

QPS�)43�PV�7)4�FTU�P�WPMUBOEP�B�BUSBJS�BUFO-

��P�QBSB�P�USBOTQPSUF�GFSSPWJ�SJP�F�TVB�JOGSB-

FTUSVUVSB
�RVF���FYBUBNFOUF�P�RVF�B�NPCJMJ-

EBEF�WFSEF�SFQSFTFOUB�
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"�JOGSBFTUSVUVSB�EF�FOFSHJB�WFSEF�DPOFDUB�PT�QSPEVUPT�BPT�DPOTVNJEP-

SFT�EF�FOFSHJB�F�JODMVJ�SFEFT�EF�EJTUSJCVJ��P
�MJOIBT�EF�USBOTNJTT�P
�DBM-

EFJSBT�F�UVCVMB�¨FT�QBSB�B�EJTUSJCVJ��P�EF�BRVFDJNFOUP�PV�SFGSJHFSB��P��

"DSFEJUBNPT�RVF�B�JOGSBFTUSVUVSB�EF�FOFSHJB�WFSEF�EFTFNQFOIBS��VN�

QBQFM�GVOEBNFOUBM�OB�HFTU�P�F�EJTUSJCVJ��P�FŖDJFOUFT�EB�FOFSHJB�WFSEF�

EPT�QSPEVUPSFT�QBSB�P�BSNB[FOBNFOUP
�F�ŖOBMNFOUF�QBSB�PT�VTV�SJPT�

ŖOBJT��

"�FYQBOT�P�EB�HFSB��P�EF�FMFUSJDJEBEF�B�QBSUJS�EF�GPOUFT�TPMBSFT�F�F¦MJ-

DBT�SFQSFTFOUB�VN�EFTBŖP�QBSB�BT�SFEFT�USBEJDJPOBJT�EF�FMFUSJDJEBEF�QPS�

EPJT�NPUJWPT�QSJODJQBJT���
�BT�VTJOBT�EF�HFSB��P�SFOPW�WFM�QPEFN�TFS�

NFOPSFT�EP�RVF�BT�USBEJDJPOBJT
�F��
�QPEFN�TFS�NBJT�EFTDFOUSBMJ[BEBT��

*TTP�TJHOJŖDB�RVF�B�SFEF�FM�USJDB�EP�GVUVSP�EFWFS��TFS�ÃJOUFMJHFOUFÄ�F�

PGFSFDFS�NVJUP�NBJT�ŗFYJCJMJEBEF�QBSB�BDPNPEBS�NVEBO�BT�OBT�DPOEJ-

�¨FT�DMJN�UJDBT�F�OP�QFSŖM�N�EJP�EPT�QSPEVUPSFT�F�DPOTVNJEPSFT�EF�

FOFSHJB��/P�GVUVSP
�PT�DPOTVNJEPSFT�QPEFS�P�WJS�B�TF�USBOTGPSNBS�FN�

ÃQSPTTVNJEPSFTÄ
�PV�TFKB
�QFTTPBT�RVF�HFSBN
�BSNB[FOBN�F�WFOEFN�

TVB�QS¦QSJB�FOFSHJB
�QSPEV[JEB
�QPS�FYFNQMP
�QPS�NFJP�EF�QBJO�JT�TPMB-

SFT�JOTUBMBEPT�OPT�UFMIBEPT
�VTBOEP�TVBT�QS¦QSJBT�CBUFSJBT�DPNP�TPMV-

�¨FT�QBSB�P�BSNB[FOBNFOUP�EF�FOFSHJB�	QPS�FYFNQMP
�CBUFSJBT�FTUBDJP-

O�SJBT�OB�SFTJE�ODJB�PV�CBUFSJBT�EF�7&��WFS�'JHVSB���
��4FS�P�OFDFTT�SJPT�

JOWFTUJNFOUPT�NBDJ�PT�FN�JOGSBFTUSVUVSB
�F�UPEPT�FTTFT�BUJWPT�SFOPW�-

WFJT�EFTDFOUSBMJ[BEPT�QSFDJTBN�FTUBS�DPOFDUBEPT���SFEF�F�TFS�HFSFODJB-

EPT�EF�GPSNB�FŖDJFOUF��1SFWFNPT�BVNFOUP�OB�RVBOUJEBEF�EF�SFEFT�EF�

EJTUSJCVJ��P
�JOUFMJHFOUFT�F�USBEJDJPOBJT
�QPSRVF�B�EFNBOEB�QPS�FMFUSJDJ-

EBEF�BVNFOUBS��TJHOJŖDBUJWBNFOUF�OBT�QS¦YJNBT�E�DBEBT��"�&VSPQB�

CBTJDBNFOUF�FTU��MJEFSBOEP�B�SFTQPTUB��T�OFDFTTJEBEFT�EF�SFEFT�FM�USJ-

DBT��0�.POJUPS�%FMPJUUF�FTUJNB�RVF�TFS��OFDFTT�SJP�BNQMJBS�DPOTJEFSB-

WFMNFOUF�BT�SFEFT�EF�EJTUSJCVJ��P�EPT����JOUFHSBOUFT�EB�6OJ�P�&VSPQFJB�

F�EP�3FJOP�6OJEP��$FSDB�EF�VN�UFS�P�EBT�SFEFT�EB�6&�U�N�NBJT�EF����

BOPT
�P�RVF�TJHOJŖDB�RVF�FMBT�FYJHJS�P�JOWFTUJNFOUPT�EF�DFSDB�EF�d`����

CJMI¨FT�BU�������1�*TTP�PGFSFDF�BMHVNB�QFSTQFDUJWB�TPCSF�PT�QPTT¡WFJT�

HBTUPT�EF�DBQJUBM�EPT�PQFSBEPSFT�EF�SFEF�EF�PVUSBT�SFHJ¨FT
�RVF�QSPWB-

WFMNFOUF�TFHVJS�P�QBES¨FT�TJNJMBSFT�

0VUSPT�JOWFTUJNFOUPT�FN�JOGSBFTUSVUVSB�WFSEF�JODMVFN�SFEFT�EF�IJESP-

H�OJP
�CFN�DPNP�B�JNQMFNFOUB��P�EF�VNB�RVBOUJEBEF�FOPSNF�EF�

FTUB�¨FT�EF�DBSHB�EF�WF¡DVMPT�FM�USJDPT��"P�DPOUS�SJP�EP�HSBOEF�WPMVNF�

EF�ŖOBODJBNFOUP�K��JOKFUBEP�OP�NFSDBEP�EF�7&T
�P�EFTFOWPMWJNFOUP�

EB�JOGSBFTUSVUVSB�DPOUJOVB�B�TFS�VN�PCTU�DVMP�JNQPSUBOUF�QBSB�TVB�

BEP��P�FN�MBSHB�FTDBMB�FN�NVJUPT�QB¡TFT
�FNCPSB�JTTP�QPTTB�FTUBS�

NVEBOEP��

 

�� .POJUPS�%FMPJUUF
�Ã$POOFDUJOH�UIF�EPUT��%JTUSJCVUJPO�HSJE�JOWFTUNFOU�UP�QPXFS�UIF�FOFSHZ�USBOTJUJPOÄ
�KBOFJSP�EF�����
�� %FMPJUUF
�Ã6,�&7�DIBSHJOH�JOGSBTUSVDUVSF�VQEBUFÄ
�����

0�3FJOP�6OJEP�SFDPOIFDFV�RVF�B�JOGSBFTUSVUVSB�JOTVŖDJFOUF�EJŖDVMUBS��

P�BQSPWFJUBNFOUP�EP�DSFTDJNFOUP�EPT�7&T�OB�QS¦YJNB�E�DBEB��"�QSPJ-

CJ��P�EB�WFOEB�EF�WF¡DVMPT�OPWPT�B�EJFTFM�F�B�HBTPMJOB�B�QBSUJS�EF������

��VN�QBTTP�JNQPSUBOUF�QBSB�SFBŖSNBS�P�DPNQSPNJTTP�EP�QB¡T�DPN�B�

EFTDBSCPOJ[B��P�EF�TVBT�FDPOPNJBT�F
�TJNVMUBOFBNFOUF
�DPN�B�SFOP-

WB��P�EB�FTUSVUVSB�FYJTUFOUF�QBSB�P�DBSSFHBNFOUP�EF�CBUFSJBT��4�P�

OFDFTT�SJPT�JOWFTUJNFOUPT�FOUSF���F����CJMI¨FT�EF�MJCSBT�FTUFSMJOBT�FN�

FTUB�¨FT�EF�SFDBSHB�QBSB�BUFOEFS�BP�DSFTDJNFOUP�QSFWJTUP�OB�VUJMJ[B��P�

EF�7&T
�P�RVF�TJHOJŖDB�B�JOTUBMB��P�EF��������QPOUPT�EF�SFDBSHB�QPS�

BOP�2

"T�FNQSFTBT�QSPKFUBSBN�VN�HSBOEF�O­NFSP�EF�WF¡DVMPT�FMFUSJŖDBEPT�

OPT�QS¦YJNPT�BOPT
�F�NVJUBT�TF�BWFOUVSBSBN�B�FYQBOEJS�TFVT�OFH¦DJPT�

EF�SFDBSHB�FN�EJWFSTBT�SFHJ¨FT����QSPW�WFM�RVF�P�OFH¦DJP�EF�SFDBSHB�EF�

7&�HBOIF�USB��P�DPN�P�WPMVNF�NBDJ�P�EF�SFDVSTPT�Q­CMJDPT�EJSFDJPOB-

EPT�QBSB�B�JOGSBFTUSVUVSB�WFSEF��0�DPODFJUP�EF�VNB�FDPOPNJB�NPWJEB�B�

IJESPH�OJP�EFTQFSUPV�DFSUB�BUFO��P�FN�EFUFSNJOBEBT�QBSUFT�EB�yTJB-

�1BD¡ŖDP
�QSJODJQBMNFOUF�OB�$IJOB
�RVF���SFTQPOT�WFM�QFMB�NBJPS�QBSUF�

EP�DPOTVNP�EF�FOFSHJB�EP�NVOEP��0�QMBOP�FYQBOTJPOJTUB�EB�$IJOB�

QBSB�DBQUVSBS�64�����CJMI¨FT�EB�DBEFJB�EF�WBMPS�EP�IJESPH�OJP�FN�TVB�

SFHJ�P�JOEVTUSJBM�1FRVJN�5JBOKJO�)FCFJ�TF�SFŗFUF�FN�TFV���u�1MBOP�

2VJORVFOBM�	�������

�DPN�JOWFTUJNFOUPT�CFN�EFŖOJEPT�BMPDBEPT���

JOGSBFTUSVUVSB�EP�IJESPH�OJP��&NCPSB�BJOEB�FTUFKBNPT�OB�BVSPSB�EB�

FDPOPNJB�EP�IJESPH�OJP
�FN�OPTTB�PQJOJ�P�FTTB�GPOUF�SFOPW�WFM�MFWBS��

��QS¦YJNB�USBOTGPSNB��P�NFNPS�WFM�OB�CVTDB�QPS�VNB�FDPOPNJB�

JTFOUB�EF�DBSCPOP�

Infraestrutura de FOFSHJB�WFSEF��

4FS�P�OFDFTT�SJPT�JOWFTUJNFOUPT�EF�WVMUP�FN�JOGSBFTUSVUVSB
�DPNP�SF-
EFT�FM�USJDBT
�FTUB�¨FT�EF�SFDBSHB�EF�7&T�F�QPTUPT�EF�SFBCBTUFDJNFOUP�
EF�IJESPH�OJP
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ySFBT�EF�GPDP�EB�(SFFOUFDI�

1PTUPT�EF�IJESPH�OJP
0T�QPTUPT�EF�IJESPH�OJP�U�N�BUSB¡EP�P�JOUF-

SFTTF�HMPCBM�QBSBMFMBNFOUF���CVTDB�QPS�VNB�

FDPOPNJB�EF�IJESPH�OJP�	'JHVSB���
��&N�TFV�

��u�1MBOP�2VJORVFOBM
�B�$IJOB�EFTUBDPV�

FYQMJDJUBNFOUF�P�IJESPH�OJP�DPNP�VN�EPT�

TFJT�TFUPSFT�FDPO§NJDPT�EP�GVUVSP��&NCPSB�

BJOEB�O�P�UFOIB�TJEP�FMBCPSBEB�VNB�FTUSBU�-

HJB�OBDJPOBM
�EJWFSTBT�DJEBEFT�F�QSPW¡ODJBT�K��

BQSFTFOUBSBN�TVBT�QS¦QSJBT�QSPQPTUBT��"�

Sinopec
�VNB�EBT�NBJPSFT�QFUSPM¡GFSBT�DIJOF-

TBT
�BOVODJPV�QMBOPT�EF�UFS�������QPTUPT�EF�

BCBTUFDJNFOUP�FRVJQBEPT�DPN�IJESPH�OJP�BU��

����
�FN�DPNQBSB��P�DPN����FTUB�¨FT�

QJMPUP�BP�ŖOBM�EF�������*TTP�TFSJB�VN�GPSUF�

JNQVMTP�QBSB�B�JOGSBFTUSVUVSB�EF�SFBCBTUFDJ-

NFOUP�EF�IJESPH�OJP�EB�$IJOB
�RVF�K��UJOIB�

DFSDB�EF�����QPTUPT�EF�IJESPH�OJP�FN�GVO-

DJPOBNFOUP�BP�ŖOBM�EP�BOP�QBTTBEP��3FDFO-

UFNFOUF
�B�$IJOB�DPOTUSVJV�FN�$IPOHRJOH�

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Fonte: H2stations.org por LBST; UBS; dados de 2021 
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Estações globais de reabastecimento de hidrogênio  
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Número total de estações de abastecimento de H2 em todo o mundo 
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Análise aprofundada TFV�QSJNFJSP�QP�P�TVCUFSS�OFP�QBSB�BSNB[F-

OBNFOUP�EF�IJESPH�OJP
�����NFUSPT�BCBJYP�

EB�TVQFSG¡DJF
�RVF���NBJT�TFHVSP�F�NBJT�DPN-

QBDUP�RVF�BT�JOTUBMB�¨FT�OPSNBJT��0VUSPT�QB¡-

TFT�BTJ�UJDPT�UBNC�N�FTU�P�BWBO�BOEP�F�

BOVODJBSBN�QMBOPT�QBSB�BVNFOUBS�TJHOJŖDBUJ-

WBNFOUF�P�O­NFSP�EF�QPTUPT�EF�BCBTUFDJ-

NFOUP�EF�IJESPH�OJP�OPT�QS¦YJNPT�BOPT��0�

+BQ�P�QSFUFOEF�DPOTUSVJS�������QPTUPT�EF�

IJESPH�OJP�BU������
�FORVBOUP�B�$PSFJB�EP�

4VM�BOVODJPV�VN�QSPKFUP�QBSB�DPOTUSVJS�����

QPTUPT�BU��������

Rede 
inteligente 

Estações de distribuição

Subestações

Usinas de energia solar Veículos elétricos 

Usinas nucleares Usinas hidrelétricas

Fábricas 

Cidades, escritórios, casas 

Usinas térmicas

Usinas de energia eólica 

Fonte: Escritório Federal Suíço de Energia; UBS 

Rede inteligente 

Figura 19
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*OGSBFTUSVUVSB�EF�SFDBSHB

1BSB�BUFOEFS�BP�BVNFOUP�QSFWJTUP�OB�VUJMJ[B-

��P�EF�7&T
�TFS�P�OFDFTT�SJPT�JOWFTUJNFOUPT�

TVCTUBODJBJT�FN�JOGSBFTUSVUVSB��"�$IJOB�FTU��

MJEFSBOEP�FTTF�NPWJNFOUP
�DPN�NBJT�EF�

��������QPOUPT�Q­CMJDPT�QBSB�SFDBSHB�EF�

7&T
�PV�����EPT�QPOUPT�EF�SFDBSHB�FN�GVO-

DJPOBNFOUP�FN�UPEP�P�NVOEP�BP�ŖOBM�EF�

����
�TFHVJEB�QFMB�&VSPQB�	'JHVSB���
��)PKF�B�

$IJOB�UFN�DFSDB�EF�VN�QPOUP�EF�SFDBSHB�

QBSB�DBEB�DJODP�7&T
�NBT
�UFOEP�FN�WJTUB�P�

DSFTDJNFOUP�QSFWJTUP
�BU��NFTNP�FTTB�QSPQPS-

��P���JOTVŖDJFOUF����QPS�FTTF�NPUJWP�RVF�P�

1MBOP�EF�%FTFOWPMWJNFOUP�EF�7F¡DVMPT�EF�

/PWBT�&OFSHJBT�	�������
�F�P�3PUFJSP�5FDOP-

M¦HJDP�����QBSB�WF¡DVMPT�EF�FŖDJ�ODJB�FOFSH�-

UJDB�F�OPWBT�FOFSHJBT�WJTBN�EBS�BQPJP�QBSB�B�

DPOTUSV��P�EF�JOGSBFTUSVUVSB�EF�SFDBSHB��

&OUSFUBOUP
�B�$IJOB�O�P�FTU��TP[JOIB�OB�

PGFSUB�EF�PQPSUVOJEBEFT�BUSBFOUFT��0�#$(�

FTQFSB�RVF
�BU������
�B�RVBOUJEBEF�EF�QPO-

UPT�Q­CMJDPT�EF�SFDBSHB�EF�7&T�BUJOKB��
��

NJMI�P
�O­NFSP�OPWF�WF[FT�NBJPS�RVF�P�

BUVBM
�F�JNQMJDB�VNB�UBYB�EF�DSFTDJNFOUP�FGF-

UJWB�EF�����1�&NCPSB�FTTBT�EVBT�SFHJ¨FT�

JNQPSUBOUFT�FTUFKBN�MJEFSBOEP�P�EFTFOWPMWJ-

NFOUP�EF�7&T
���QSPW�WFM�RVF�PVUSBT�TJHBN�

TFV�FYFNQMP�FN�CSFWF��/P�4VEFTUF�"TJ�UJDP
�

B�.BM�TJB�SFWFMPV�SFDFOUFNFOUF�QMBOPT�EF�

BMDBO�BS�TFVT�QBSFT�SFHJPOBJT�QPS�NFJP�EB�

BNQMJB��P�EF�TVB�SFEF�EF�FTUB�¨FT�EF�

SFDBSHB��0�QB¡T�TF�DPNQSPNFUFV�B�DPOTUSVJS�

������FTUB�¨FT�EF�SFDBSHB�EF�DPSSFOUF�DPOU¡-

nua2�BU������
�VN�BVNFOUP�FYQSFTTJWP�FN�

SFMB��P��T�OPWF�FTUB�¨FT�EF�DBSHB�S�QJEB�FYJT-

UFOUFT��.BT�UBNC�N�I��PVUSBT�BCPSEBHFOT�

QSPNJTTPSBT�QBSB�SFEV[JS�B�EFGBTBHFN�EB�

JOGSBFTUSVUVSB�EF�SFDBSHB��"�$IJOB�DSJPV�VN�

�� #PTUPO�$POTVMUJOH�(SPVQ
�Ã8JOOJOH�UIF�CBUUMF�JO`UIF�
&7�DIBSHJOH�FDPTZTUFNÄ
�BCSJM�EF�����

�� "T�CBUFSJBT�T�P�DBSSFHBEBT�DPN�DPSSFOUF�DPOU¡OVB�
	$$

�P�RVF�JNQMJDB�B�OFDFTTJEBEF�EF�DPOWFST�P�EB�
DPSSFOUF�BMUFSOBEB�	$"
�EB�SFEF��"T�FTUB�¨FT�EF�SF-
DBSHB�%$�QFSNJUFN�DBSHB�S�QJEB�HSB�BT�B�TFVT�DPO-
versores CA-CC maiores do que os instalados nos ve-
¡DVMPT�

2015 2016 2017 2018 2019 2020

China 

Fonte: AIE (2021) Global EV Outlook 2021, https://www.iea.org/reports/global-ev outlook-2021.
Todos os direitos reservados: UBS 

Europa 
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Estoque de carregadores de veículos elétricos leves públicos  

Figura 21 

em milhares 

Estados Unidos Restante do mundo 

Análise aprofundada

SPC§�QBSB�SFDBSHB�N¦WFM�EFOPNJOBEP�

Ã.PDIJÄ
�UPUBMNFOUF�NPWJEP�B�FMFUSJDJEBEF�

WFSEF
�QBSB�FYFDVUBS�B�SFDBSHB�BVUPNBUJ[BEB��

6TBOEP�VN�BQMJDBUJWP�QBSB�DFMVMBS
�PT�NPUP-

SJTUBT�QPEFS�P�GB[FS�VN�QFEJEP�EF�SFDBSHB�F
�

VUJMJ[BOEP�TFV�TJTUFNB�EF�OBWFHB��P
�P�SPC§�

JS��TF�DPOFDUBS�BVUPNBUJDBNFOUF�DPN�P�WF¡-

DVMP��&MF�QSFDJTB�EF�DFSDB�EF�EVBT�IPSBT�QBSB�

GB[FS�VNB�SFDBSHB�DPNQMFUB�F���DPNQBU¡WFM�

DPN�B�NBJPSJB�EPT�7&T�EP�NFSDBEP�DIJO�T��0T�

QSPWFEPSFT�EF�DBSSFHBEPSFT�EF�7&T�DPOUJOVB-

S�P�SFMFWBOUFT
�EBEB�B�S�QJEB�SFWPMV��P�WFSEF�

F�BT�EFŖDJ�ODJBT�EF�JOGSBFTUSVUVSBT�FYJTUFOUFT�

OP�NFSDBEP�HMPCBM�EF�7&T�

1BSB�BUFOEFS�BP�BVNFOUP�QSFWJTUP�OB�VUJMJ[B��P�EF�7&
�TFS�P�OFDFTT�SJPT�WVMUPTPT�JOWFTUJNFOUPT�
em infraestrutura
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$POTJEFSB�¨FT�TPCSF�TVTUFOUBCJMJEBEF�

$POTJEFSB�¨FT�TPCSF�
sustentabilidade 

"T�JOPWB�¨FT�EB�(SFFOUFDI�U�N�P�QPUFODJBM�EF�USBOTGPSNBS�B�FDPOP-

NJB�HMPCBM
�JNQVMTJPOBOEP�NFMIPSJBT�DPOU¡OVBT�OPT�QBES¨FT�EF�WJEB
�F�

TFN�QFSEFS�EF�WJTUB�P�FOGSFOUBNFOUP�EPT�EFTBŖPT�DMJN�UJDPT��.BT���

JNQPSUBOUF�UFS�FN�NFOUF�RVF�FTTFT�FNQPMHBOUFT�BWBO�PT�QPEFN�USB-

[FS�QFSUVSCB�¨FT�F�SJTDPT�BP�MPOHP�EFTTB�USBOTGPSNB��P��"�EFNBOEB�

DSFTDFOUF�QPS�FOFSHJB�F�FMFUSJDJEBEF�TJHOJŖDB�RVF�B�DPOŖBCJMJEBEF�F�PT�

DVTUPT�EF�HFSB��P�EF�FOFSHJB�TFS�P�DPOTJEFSB�¨FT�GVOEBNFOUBJT�B�QBS-

UJS�EF�BHPSB
�TPCSFUVEP�FN�SFHJ¨FT�DPN�EJO�NJDBT�EF�FDPOPNJB�SFOP-

W�WFM�NFOPT�GBWPS�WFJT��"�QPTTJCJMJEBEF�EF�FTDBTTF[�EF�FOFSHJB�PV�EF�

T­CJUP�BVNFOUP�EPT�DVTUPT�EF�FMFUSJDJEBEF�SFUBSEBSJB�B�USBOTJ��P��"MHV-

NBT�SFHJ¨FT�QPEFSJBN�PQUBS�QPS�DPMPDBS�P�EFTFOWPMWJNFOUP�FDPO§-

NJDP�F�B�FTUBCJMJEBEF�FOFSH�UJDB�BDJNB�EBT�QSFPDVQB�¨FT�DPN�B�

TVTUFOUBCJMJEBEF�

5BNC�N�FYJTUFN�SJTDPT�EF�TVTUFOUBCJMJEBEF�B�TFSFN�DPOTJEFSBEPT
�

UBOUP�OP�O¡WFM�EF�DBEB�FNQSFTB�DPNP�OP�RVF�EJ[�SFTQFJUP�BP�SJUNP�HF-

SBM�EB�USBOTJ��P�QBSB�VNB�FDPOPNJB�HMPCBM�NBJT�TVTUFOU�WFM�

6NB�BCPSEBHFN�UFN�UJDB�UFOUB�BUJOHJS�BT�FNQSFTBT�RVF�GPSOFDFN�

QSPEVUPT�F�TFSWJ�PT�RVF�BKVEBS�P�OB�USBOTJ��P�QBSB�B�OFVUSBMJEBEF�EBT�

FNJTT¨FT
�NBT�PT�SJTDPT�EF�TVTUFOUBCJMJEBEF�JOFSFOUFT��T�PQFSB�¨FT�

EFTTBT�FNQSFTBT�O�P�EFWFN�TFS�JHOPSBEPT��1PS�FYFNQMP
�B�NJOFSB��P�

EF�JOTVNPT�FTTFODJBJT�QBSB�B�HSFFOUFDI
�DPNP�M¡UJP�F�DPCSF
�TVTDJUB�

EJWFSTBT�DPOTJEFSB�¨FT�TPCSF�TVTUFOUBCJMJEBEF��"T�RVFTU¨FT�NBJT�QSF-

NFOUFT�T�P�B�JOUFOTJEBEF�EF�VTP�EF�SFDVSTPT�OPT�QSPDFTTPT�JOEVTUSJBJT�

F�EF�NJOFSB��P
�CFN�DPNP�RVFTU¨FT�USBCBMIJTUBT�F�EF�EJSFJUPT�IVNB-

OPT�OB�DBEFJB�EF�TVQSJNFOUPT�RVF�QPEFN�TFS�HSBWFT�F�EF�EJG¡DJM�JEFOUJ-

ŖDB��P��/P�DBTP�FTQFD¡ŖDP�EP�M¡UJP
�B�FYUSB��P�F�PT�FTU�HJPT�JOJDJBJT�EF�

QSPDFTTBNFOUP�GB[FN�VTP�JOUFOTJWP�EF��HVB
�F�GSFRVFOUFNFOUF�FMF���

FODPOUSBEP�FN�SFHJ¨FT�POEF�B��HVB���FTDBTTB
�DPNP�P�ÃUSJ�OHVMP�EP�

M¡UJPÄ�RVF�TF�FTUFOEF�QFMP�$IJMF
�"SHFOUJOB�F�#PM¡WJB��"T�QSFPDVQB�¨FT�

DPN�PT�EJSFJUPT�IVNBOPT�JODMVFN�P�VTP�EF�N�P�EF�PCSB�JOGBOUJM�PV�

O�P�SFNVOFSBEB
�B�SFNP��P�EF�DPNVOJEBEFT�F�JOGSB�¨FT�HSBWFT��T�

SFHSBT�EF�TFHVSBO�B�OP�USBCBMIP�

1BSB�PT�JOWFTUJEPSFT�DPN�GPDP�FN�JOWFTUJNFOUPT�TVTUFOU�WFJT
�FTUSBU�-

HJBT�EF�NPCJMJ[B��P�EPT�BDJPOJTUBT�QPEFN�TFS�B�­OJDB�GPSNB�EF�PCUFS�

FYQPTJ��P�B�FTTFT�TFUPSFT
�QBSBMFMBNFOUF���DPMBCPSB��P�DPN�B�BENJ-

OJTUSB��P�EB�FNQSFTB�QBSB�TPMVDJPOBS�BMHVNBT�EFTTBT�RVFTU¨FT
�JODMV-

TJWF�POEF�PT�NBUFSJBJT�T�P�PCUJEPT�F�DPNP�PT�QSPCMFNBT�PQFSBDJPOBJT�

EB�DBEFJB�EF�TVQSJNFOUPT�FTU�P�TFOEP�TPMVDJPOBEPT��&TTF�UFNB�JOEJT-

DVUJWFMNFOUF�TF�FTUFOEF�NVJUP�BM�N�EP�FTDPQP�EFTUF�SFMBU¦SJP
�NBT�PT�

SJTDPT�NFSFDFN�TFS�NPOJUPSBEPT�

&TTBT�QSFPDVQB�¨FT�SFQSFTFOUBN�NBJT�EP�RVF�BQFOBT�PCSJHB�¨FT�

NPSBJT�EPT�JOWFTUJEPSFT��BT�FNQSFTBT�FOGSFOUBN�T�SJPT�SJTDPT�KVS¡EJDPT�F�

EF�SFQVUB��P�RVBOEP�FTTBT�RVFTU¨FT�T�P�NBM�BENJOJTUSBEBT��&N�

SFTVNP
�WFNPT�P�WBMPS�F�B�PQPSUVOJEBEF�EF�JOWFTUJNFOUP�FN�NBU�SJBT�

QSJNBT�FTTFODJBJT
�NBT�FTUBNPT�BUFOUPT�BPT�SJTDPT�EF�TVTUFOUBCJMJEBEF�

FYJTUFOUFT�BP�MPOHP�EB�DBEFJB�EF�TVQSJNFOUPT��&TQFSBNPT�RVF�FTTFT�

UFNBT�QFSNBOF�BN�OP�UPQP�EB�QBVUB�EPT�EFGFOTPSFT�EF�EJSFJUPT�

IVNBOPT�F�EF�JOWFTUJEPSFT�TVTUFOU�WFJT
�TPCSFUVEP�EJBOUF�EB�HFOFSBMJ-

[B��P�EB�USBOTJ��P�QBSB�B�FMFUSJŖDB��P�
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$PODMVT�P�

$PODMVT�P�

$PN�B���a�$POGFS�ODJB�EBT�1BSUFT�	$01��
�EB�$POWFO��P�2VBESP�EBT�

/B�¨FT�6OJEBT�TPCSF�.VEBO�B�EP�$MJNB�QSPHSBNBEB�QBSB�OPWFNCSP�

EF�����
�FTUBNPT�OPT�BQSPYJNBOEP�EF�VN�NPNFOUP�EFDJTJWP�QBSB�PT�

FTGPS�PT�JOUFSOBDJPOBJT�WPMUBEPT�QBSB�FOGSFOUBS�B�DSJTF�DMJN�UJDB
�QPTTJ-

WFMNFOUF�VN�EPT�NBJPSFT�EFTBŖPT�EF�OPTTP�UFNQP��"�RVBOUJEBEF�EF�

QB¡TFT�RVF�TF�DPNQSPNFUFSBN�B�BUJOHJS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT�

BU��NFBEPT�EP�T�DVMP�DPOUJOVB�B�DSFTDFS
�NBT�P�NFTNP�BDPOUFDF�DPN�

BT�FNJTT¨FT�HMPCBJT�EF�HBTFT�EF�FGFJUP�FTUVGB��&TTB�JNFOTB�MBDVOB�FOUSF�

B�SFU¦SJDB�F�B�B��P�QSFDJTB�TFS�TBOBEB�TF�RVJTFSNPT�UFS�VNB�QPTTJCJMJ-

EBEF�SFBM�EF�DPODSFUJ[BS�B�OFVUSBMJEBEF�EBT�FNJTT¨FT�BU�������F�MJNJUBS�

P�BVNFOUP�EB�UFNQFSBUVSB�HMPCBM�B�NFOPT�EF��n$�

"UJOHJS�FTTFT�PCKFUJWPT�DMJN�UJDPT�EFQFOEF�EF�VN�BVNFOUP�ES�TUJDP�

EBT�UFDOPMPHJBT�WFSEFT�QBSB�SFEV[JS�BT�FNJTT¨FT�EF�HBTFT�EF�FGFJUP�

FTUVGB��1PS�TVB�WF[
�B�EJTQPOJCJMJEBEF�FTTBT�UFDOPMPHJBT�OP�NPNFOUP�

DFSUP�EFQFOEF�EB�BDFMFSB��P�BCSVQUB�OB�TVB�JNQMBOUB��P�F�EF�BQSP-

GVOEBNFOUP�EBT�JOPWB�¨FT
�BNCPT�QPTT¡WFJT�BQFOBT�DPN�JOWFTUJNFO-

UPT�EF�QFTP��$PN�CBTF�OPT�D�MDVMPT�EB�*3&/"
1�UFNPT�B�FYQFDUBUJWB�EF�

JOWFTUJNFOUPT�HMPCBJT�EF�DFSDB�EF�64�����B����USJMI¨FT�FN�USBOTJ��P�

FOFSH�UJDB�BQFOBT�FOUSF������F�����
�P�FRVJWBMFOUF�B�����EP�UPUBM�

QSFWJTUP�QBSB�BT�QS¦YJNBT�US�T�E�DBEBT
�ŖOBODJBEPT�QPS�FNQS�TUJNPT
�

U¡UVMPT�EF�E¡WJEB�F�JOWFTUJNFOUPT�BDJPO�SJPT�	Q­CMJDPT�F�QSJWBEPT
��"DSF-

EJUBNPT�RVF�JTTP�HFSF�PQPSUVOJEBEFT�QBSB�PT�JOWFTUJEPSFT��

"MHVNBT�EBT�UFDOPMPHJBT�F�TPMV�¨FT�NFODJPOBEBT�OFTUF�SFMBU¦SJP�T�P�

DPNQSPWBEBT
�NBT�QSFDJTBN�EF�DPNFSDJBMJ[B��P�S�QJEB
�FORVBOUP�

PVUSBT�BJOEB�FTU�P�FN�FTU�HJP�MBCPSBUPSJBM�PV�BJOEB�O�P�GPSBN�TFRVFS�

DPODFJUVBMJ[BEBT��*TTP�TJHOJŖDB�RVF�P�MFRVF�UPUBM�EF�DBQJUBM�EF�SJTDP�FN�

UPEPT�PT�FTU�HJPT�EF�JOWFTUJNFOUP�	E¡WJEBT�F�QBSUJDJQB�¨FT�EF�DBQJUBM�EF�

DPMPDB��P�Q­CMJDB�PV�QSJWBEB
�TFS��OFDFTT�SJP�QBSB�ŖOBODJBS�DJFOUJTUBT
�

FNQSFFOEFEPSFT�F�FNQSFTBT�K��FTUBCFMFDJEBT��&N�QPVDP�NBJT�EF�EPJT�

DJDMPT�EF�OFH¦DJPT
�UPEPT�PT�TFUPSFT�EB�FDPOPNJB�HMPCBM�QSFDJTBN�TF�

USBOTGPSNBS�F�TF�EFTDBSCPOJ[BS��

/P�DBTP�EF�B�¨FT�EF�FNQSFTBT�EF�DBQJUBM�BCFSUP
�FOYFSHBNPT�BT�PQPS-

UVOJEBEFT�EF�JOWFTUJNFOUP�EF�DVSUP�B�N�EJP�QSB[P�NBJT�BUSBFOUFT�FN�

UFDOPMPHJBT�QSPOUBT�QBSB�VTP�	PV�TFKB
�FOFSHJB�MJNQB
�FŖDJ�ODJB�FOFSH�-

UJDB�F�EJHJUBMJ[B��P

�BWBO�PT�FN�UFDOPMPHJBT�DPNP�FMFUSJŖDB��P
�CBUF-

SJBT�F�CJPFOFSHJB�F�JOUFSNFEJ�SJPT
�DPNP�BT�FNQSFTBT�ŖOBODFJSBT����

QSPW�WFM�RVF�TVSKBN�NBJT�PQPSUVOJEBEFT�EF�JOWFTUJNFOUP�	QPS�FYFN-

QMP
�FN�IJESPH�OJP�PV�$$64
�DPN�B�QPQVMBSJ[B��P�EFTTBT�UFDOPMPHJBT�

OPT�QS¦YJNPT�BOPT��"MHVNBT�EFMBT�QPEFN�TFS�FODPOUSBEBT�UBNC�N�

FN�QSJWBUF�FRVJUZ��&N�OPTTB�PQJOJ�P
�FN�UPEPT�PT�TFUPSFT�EF�OFH¦DJPT
�

BT�FNQSFTBT�RVF�QVEFSFN�FGFUJWBNFOUF�BQSPWFJUBS�F�NBYJNJ[BS�P�

QPUFODJBM�FDPO§NJDP�EB�BEP��P�EB�HSFFOUFDI�¾�QPS�FYFNQMP
�SFEV-

[JOEP�DPN�SBQJEF[�TFVT�DVTUPT�PQFSBDJPOBJT�F�TF�BOUFDJQBOEP��T�SFHV-

MBNFOUB�¨FT
�DPNP�B�EB�QSFDJŖDB��P�EP�DBSCPOP�¾�UBNC�N�EFWFS�P�

TFS�CFOFŖDJBEBT�

�� *3&/"�	����

�8PSME�&OFSHZ�5SBOTJUJPOT�0VUMPPL�����n$�1BUIXBZ
�*OUFSOBUJPOBM�3F-
OFXBCMF�&OFSHZ�"HFODZ
�"CV�%IBCJ��0CTFSWB��P��"T�QSFNJTTBT�JODMVFN�VN�$FO�SJP�
1MBOFKBEP�EF�&OFSHJB�	QMBOPT�FOFSH�UJDPT�BUVBJT�EPT�HPWFSOPT�F�PVUSBT�NFUBT�F�QPM¡-
UJDBT�QSFWJTUBT
�F�VN�DFO�SJP�EF��
��n$�

Ã&TQFSBNPT�JOWFTUJNFOUPT�HMPCBJT�
EF�DFSDB�EF�64�����B����USJ-
MI¨FT�FN�USBOTJ��P�FOFSH�UJDB�
apenas entre 2021 e 2030, o 
FRVJWBMFOUF�B�����EP�UPUBM�QSF-
WJTUP�QBSB�BT�QS¦YJNBT�US�T�E�-
DBEBT�Ä
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6#4�$IJFG�*OWFTUNFOU�0GŖ�DFÁT�	Ã$*0Ä
�JOWFTUNFOU�WJFXT�BSF�QSFQBSFE�BOE�QVCMJTIFE�CZ�UIF�(MPCBM�8FBMUI�.BOBHFNFOU�CVTJOFTT�
PG�6#4�4XJU[FSMBOE�"(�	SFHVMBUFE�CZ�'*/."�JO�4XJU[FSMBOE
�PS�JUT�BGŖ�MJBUFT�	Ã6#4Ä
�
5IF� JOWFTUNFOU�WJFXT�IBWF�CFFO�QSFQBSFE� JO�BDDPSEBODF�XJUI� MFHBM� SFRVJSFNFOUT�EFTJHOFE� UP�QSPNPUF� UIF� independence of 
investment research.

Generic investment research – Risk information:
This publication is for your information only�BOE� JT�OPU� JOUFOEFE�BT�BO�Pš�FS
�PS�B�TPMJDJUBUJPO�PG�BO�Pš�FS
� UP�CVZ�PS�TFMM�BOZ�
JOWFTUNFOU�PS�PUIFS�TQFDJŖ�D�QSPEVDU��5IF�BOBMZTJT�DPOUBJOFE�IFSFJO�EPFT�OPU�DPOTUJUVUF�B�QFSTPOBM�SFDPNNFOEBUJPO�PS�UBLF�JOUP�
BDDPVOU�UIF�QBSUJDVMBS�JOWFTUNFOU�PCKFDUJWFT
�JOWFTUNFOU�TUSBUFHJFT
�Ŗ�OBODJBM�TJUVBUJPO�BOE�OFFET�PG�BOZ�TQFDJŖ�D�SFDJQJFOU��*U�JT�CBTFE�
PO�OVNFSPVT�BTTVNQUJPOT��%Jš�FSFOU�BTTVNQUJPOT� DPVME� SFTVMU� JO�NBUFSJBMMZ�EJš�FSFOU� SFTVMUT��$FSUBJO� TFSWJDFT�BOE�QSPEVDUT�BSF�
TVCKFDU�UP�MFHBM�SFTUSJDUJPOT�BOE�DBOOPU�CF�Pš�FSFE�XPSMEXJEF�PO�BO�VOSFTUSJDUFE�CBTJT�BOE�PS�NBZ�OPU�CF�FMJHJCMF�GPS�TBMF�UP�BMM�
JOWFTUPST��"MM�JOGPSNBUJPO�BOE�PQJOJPOT�FYQSFTTFE�JO�UIJT�EPDVNFOU�XFSF�PCUBJOFE�GSPN�TPVSDFT�CFMJFWFE�UP�CF�SFMJBCMF�BOE�JO�HPPE�
GBJUI
�CVU�OP�SFQSFTFOUBUJPO�PS�XBSSBOUZ
�FYQSFTT�PS� JNQMJFE
� JT�NBEF�BT�UP�JUT�BDDVSBDZ�PS�DPNQMFUFOFTT�	PUIFS�UIBO�EJTDMPTVSFT�
SFMBUJOH�UP�6#4
��"MM�JOGPSNBUJPO�BOE�PQJOJPOT�BT�XFMM�BT�BOZ�GPSFDBTUT
�FTUJNBUFT�BOE�NBSLFU�QSJDFT�JOEJDBUFE�BSF�DVSSFOU�BT�PG�UIF�
EBUF� PG� UIJT� SFQPSU
� BOE� BSF� TVCKFDU� UP� DIBOHF�XJUIPVU� OPUJDF��0QJOJPOT� FYQSFTTFE� IFSFJO�NBZ� EJš�FS� PS� CF� DPOUSBSZ� UP� UIPTF�
FYQSFTTFE�CZ�PUIFS�CVTJOFTT�BSFBT�PS�EJWJTJPOT�PG�6#4�BT�B�SFTVMU�PG�VTJOH�EJš�FSFOU�BTTVNQUJPOT�BOE�PS�DSJUFSJB�

*O�OP�DJSDVNTUBODFT�NBZ�UIJT�EPDVNFOU�PS�BOZ�PG�UIF�JOGPSNBUJPO�	JODMVEJOH�BOZ�GPSFDBTU
�WBMVF
�JOEFY�PS�PUIFS�DBMDVMBUFE�BNPVOU�
	Ã7BMVFTÄ

�CF�VTFE�GPS�BOZ�PG�UIF�GPMMPXJOH�QVSQPTFT�	J
�WBMVBUJPO�PS�BDDPVOUJOH�QVSQPTFT��	JJ
�UP�EFUFSNJOF�UIF�BNPVOUT�EVF�PS�
QBZBCMF
�UIF�QSJDF�PS�UIF�WBMVF�PG�BOZ�Ŗ�OBODJBM�JOTUSVNFOU�PS�Ŗ�OBODJBM�DPOUSBDU��PS�	JJJ
�UP�NFBTVSF�UIF�QFSGPSNBODF�PG�BOZ�Ŗ�OBODJBM�
JOTUSVNFOU�JODMVEJOH
�XJUIPVU�MJNJUBUJPO
�GPS�UIF�QVSQPTF�PG�USBDLJOH�UIF�SFUVSO�PS�QFSGPSNBODF�PG�BOZ�7BMVF�PS�PG�EFŖ�OJOH�UIF�BTTFU�
BMMPDBUJPO�PG�QPSUGPMJP�PS�PG�DPNQVUJOH�QFSGPSNBODF�GFFT��#Z�SFDFJWJOH�UIJT�EPDVNFOU�BOE�UIF�JOGPSNBUJPO�ZPV�XJMM�CF�EFFNFE�UP�
SFQSFTFOU�BOE�XBSSBOU�UP�6#4�UIBU�ZPV�XJMM�OPU�VTF�UIJT�EPDVNFOU�PS�PUIFSXJTF�SFMZ�PO�BOZ�PG�UIF�JOGPSNBUJPO�GPS�BOZ�PG�UIF�BCPWF�
QVSQPTFT��6#4�BOE�BOZ�PG� JUT�EJSFDUPST�PS�FNQMPZFFT�NBZ�CF�FOUJUMFE�BU�BOZ�UJNF�UP�IPME� MPOH�PS�TIPSU�QPTJUJPOT� JO� JOWFTUNFOU�
JOTUSVNFOUT�SFGFSSFE�UP�IFSFJO
�DBSSZ�PVU�USBOTBDUJPOT�JOWPMWJOH�SFMFWBOU�JOWFTUNFOU�JOTUSVNFOUT�JO�UIF�DBQBDJUZ�PG�QSJODJQBM�PS�BHFOU
�
PS�QSPWJEF�BOZ�PUIFS�TFSWJDFT�PS�IBWF�PGŖ�DFST
�XIP�TFSWF�BT�EJSFDUPST
�FJUIFS�UP�GPS�UIF�JTTVFS
�UIF�JOWFTUNFOU�JOTUSVNFOU�JUTFMG�PS�UP�
GPS�BOZ�DPNQBOZ�DPNNFSDJBMMZ�PS�Ŗ�OBODJBMMZ�BGŖ�MJBUFE�UP�TVDI�JTTVFST��"U�BOZ�UJNF
�JOWFTUNFOU�EFDJTJPOT�	JODMVEJOH�XIFUIFS�UP�CVZ
�
TFMM�PS�IPME�TFDVSJUJFT
�NBEF�CZ�6#4�BOE�JUT�FNQMPZFFT�NBZ�EJš�FS�GSPN�PS�CF�DPOUSBSZ�UP�UIF�PQJOJPOT�FYQSFTTFE�JO�6#4�SFTFBSDI�
QVCMJDBUJPOT��4PNF�JOWFTUNFOUT�NBZ�OPU�CF�SFBEJMZ�SFBMJ[BCMF�TJODF�UIF�NBSLFU�JO�UIF�TFDVSJUJFT�JT�JMMJRVJE�BOE�UIFSFGPSF�WBMVJOH�UIF�
JOWFTUNFOU�BOE�JEFOUJGZJOH�UIF�SJTL�UP�XIJDI�ZPV�BSF�FYQPTFE�NBZ�CF�EJGŖ�DVMU�UP�RVBOUJGZ��6#4�SFMJFT�PO�JOGPSNBUJPO�CBSSJFST�UP�
DPOUSPM�UIF�ŗ�PX�PG�JOGPSNBUJPO�DPOUBJOFE�JO�POF�PS�NPSF�BSFBT�XJUIJO�6#4
�JOUP�PUIFS�BSFBT
�VOJUT
�EJWJTJPOT�PS�BGŖ�MJBUFT�PG�6#4��
'VUVSFT�BOE�PQUJPOT�USBEJOH�JT�OPU�TVJUBCMF�GPS�FWFSZ�JOWFTUPS�BT�UIFSF�JT�B�TVCTUBOUJBM�SJTL�PG�MPTT
�BOE�MPTTFT�JO�FYDFTT�PG�BO�JOJUJBM�
JOWFTUNFOU�NBZ�PDDVS��1BTU�QFSGPSNBODF�PG�BO�JOWFTUNFOU�JT�OP�HVBSBOUFF�GPS�JUT�GVUVSF�QFSGPSNBODF��"EEJUJPOBM�JOGPSNBUJPO�XJMM�
CF�NBEF�BWBJMBCMF�VQPO�SFRVFTU��4PNF�JOWFTUNFOUT�NBZ�CF�TVCKFDU�UP�TVEEFO�BOE�MBSHF�GBMMT�JO�WBMVF�BOE�PO�SFBMJ[BUJPO�ZPV�NBZ�
SFDFJWF�CBDL�MFTT�UIBO�ZPV�JOWFTUFE�PS�NBZ�CF�SFRVJSFE�UP�QBZ�NPSF��$IBOHFT�JO�GPSFJHO�FYDIBOHF�SBUFT�NBZ�IBWF�BO�BEWFSTF�Fš�FDU�
PO�UIF�QSJDF
�WBMVF�PS� JODPNF�PG�BO� JOWFTUNFOU��5IF�BOBMZTU	T
� SFTQPOTJCMF�GPS�UIF�QSFQBSBUJPO�PG�UIJT� SFQPSU�NBZ� JOUFSBDU�XJUI�
USBEJOH� EFTL� QFSTPOOFM
� TBMFT� QFSTPOOFM� BOE� PUIFS� DPOTUJUVFODJFT� GPS� UIF� QVSQPTF� PG� HBUIFSJOH
� TZOUIFTJ[JOH� BOE� JOUFSQSFUJOH�
NBSLFU�JOGPSNBUJPO�

5BY�USFBUNFOU�EFQFOET�PO�UIF�JOEJWJEVBM�DJSDVNTUBODFT�BOE�NBZ�CF�TVCKFDU�UP�DIBOHF�JO�UIF�GVUVSF��6#4�EPFT�OPU�QSPWJEF�MFHBM�PS�
UBY�BEWJDF�BOE�NBLFT�OP�SFQSFTFOUBUJPOT�BT�UP�UIF�UBY�USFBUNFOU�PG�BTTFUT�PS�UIF�JOWFTUNFOU�SFUVSOT�UIFSFPO�CPUI�JO�HFOFSBM�PS�XJUI�
SFGFSFODF�UP�TQFDJŖ�D�DMJFOUÁT�DJSDVNTUBODFT�BOE�OFFET��8F�BSF�PG�OFDFTTJUZ�VOBCMF�UP�UBLF�JOUP�BDDPVOU�UIF�QBSUJDVMBS�JOWFTUNFOU�
PCKFDUJWFT
�Ŗ�OBODJBM�TJUVBUJPO�BOE�OFFET�PG�PVS�JOEJWJEVBM�DMJFOUT�BOE�XF�XPVME�SFDPNNFOE�UIBU�ZPV�UBLF�Ŗ�OBODJBM�BOE�PS�UBY�BEWJDF�
BT�UP�UIF�JNQMJDBUJPOT�	JODMVEJOH�UBY
�PG�JOWFTUJOH�JO�BOZ�PG�UIF�QSPEVDUT�NFOUJPOFE�IFSFJO�

5IJT�NBUFSJBM�NBZ�OPU�CF�SFQSPEVDFE�PS�DPQJFT�DJSDVMBUFE�XJUIPVU�QSJPS�BVUIPSJUZ�PG�6#4��6OMFTT�PUIFSXJTF�BHSFFE�JO�XSJUJOH�6#4�
FYQSFTTMZ�QSPIJCJUT�UIF�EJTUSJCVUJPO�BOE�USBOTGFS�PG�UIJT�NBUFSJBM�UP�UIJSE�QBSUJFT�GPS�BOZ�SFBTPO��6#4�BDDFQUT�OP�MJBCJMJUZ�XIBUTPFWFS�
GPS�BOZ�DMBJNT�PS�MBXTVJUT�GSPN�BOZ�UIJSE�QBSUJFT�BSJTJOH�GSPN�UIF�VTF�PS�EJTUSJCVUJPO�PG�UIJT�NBUFSJBM��5IJT�SFQPSU�JT�GPS�EJTUSJCVUJPO�
POMZ�VOEFS�TVDI�DJSDVNTUBODFT�BT�NBZ�CF�QFSNJUUFE�CZ�BQQMJDBCMF�MBX��'PS�JOGPSNBUJPO�PO�UIF�XBZT�JO�XIJDI�$*0�NBOBHFT�DPOŗ�JDUT�
BOE�NBJOUBJOT�JOEFQFOEFODF�PG�JUT�JOWFTUNFOU�WJFXT�BOE�QVCMJDBUJPO�Pš�FSJOH
�BOE�SFTFBSDI�BOE�SBUJOH�NFUIPEPMPHJFT
�QMFBTF�WJTJU�
XXX�VCT�DPN�SFTFBSDI��"EEJUJPOBM�JOGPSNBUJPO�PO�UIF�SFMFWBOU�BVUIPST�PG�UIJT�QVCMJDBUJPO�BOE�PUIFS�$*0�QVCMJDBUJPO	T
�SFGFSFODFE�
JO�UIJT�SFQPSU��BOE�DPQJFT�PG�BOZ�QBTU�SFQPSUT�PO�UIJT�UPQJD��BSF�BWBJMBCMF�VQPO�SFRVFTU�GSPN�ZPVS�DMJFOU�BEWJTPS�

0QUJPOT�BOE�GVUVSFT�BSF�OPU�TVJUBCMF�GPS�BMM�JOWFTUPST
�BOE�USBEJOH�JO�UIFTF�JOTUSVNFOUT�JT�DPOTJEFSFE�SJTLZ�BOE�NBZ�CF�BQQSPQSJBUF�
POMZ�GPS�TPQIJTUJDBUFE�JOWFTUPST��1SJPS�UP�CVZJOH�PS�TFMMJOH�BO�PQUJPO
�BOE�GPS�UIF�DPNQMFUF�SJTLT�SFMBUJOH�UP�PQUJPOT
�ZPV�NVTU�SFDFJWF�
B�DPQZ�PG�Ã$IBSBDUFSJTUJDT�BOE�3JTLT�PG�4UBOEBSEJ[FE�0QUJPOTÄ��:PV�NBZ�SFBE�UIF�EPDVNFOU�BU�IUUQT���XXX�UIFPDD�DPN�BCPVU�
QVCMJDBUJPOT�DIBSBDUFS�SJTLT�KTQ�PS�BTL�ZPVS�Ŗ�OBODJBM�BEWJTPS�GPS�B�DPQZ�

*OWFTUJOH� JO� TUSVDUVSFE� JOWFTUNFOUT� JOWPMWFT� TJHOJŖ�DBOU� SJTLT�� 'PS� B� EFUBJMFE�EJTDVTTJPO�PG� UIF� SJTLT� JOWPMWFE� JO� JOWFTUJOH� JO� BOZ�
QBSUJDVMBS�TUSVDUVSFE� JOWFTUNFOU
�ZPV�NVTU�SFBE�UIF�SFMFWBOU�Pš�FSJOH�NBUFSJBMT� GPS� UIBU� JOWFTUNFOU��4USVDUVSFE� JOWFTUNFOUT�BSF�
VOTFDVSFE�PCMJHBUJPOT�PG�B�QBSUJDVMBS�JTTVFS�XJUI�SFUVSOT�MJOLFE�UP�UIF�QFSGPSNBODF�PG�BO�VOEFSMZJOH�BTTFU��%FQFOEJOH�PO�UIF�UFSNT�
PG�UIF�JOWFTUNFOU
�JOWFTUPST�DPVME�MPTF�BMM�PS�B�TVCTUBOUJBM�QPSUJPO�PG�UIFJS�JOWFTUNFOU�CBTFE�PO�UIF�QFSGPSNBODF�PG�UIF�VOEFSMZJOH�
asset. Investors could also lose their entire investment if the issuer becomes insolvent. UBS Financial Services Inc. does not guarantee 
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