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Carbon emission intensity ol economies, 2018 Our World GDP per capila vs. energy use, 2015 Our World

in Data in Data

Carbon dioxide (CO:) intensity of economies measured in kilograms of CO: per $ of Annual energy use per capita, measured in kilowatt-hours per person vs. gross domestic product (GDP) per capita,
GDP (measured in international-$ in 2011 prices). measured as constant international-$.
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GEOPOLITICA, NEXOS E TRANSICAO ENERGETICA
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Oil reserves, 2020 carvim
. in Data
Shown is the total proven reserves of oil. This is oil that we know with reasonable
certainty can be recovered in the future under existing economic and operating § . ; “ e
conditions. Proven reserves decrease when we extract oil, and increase as new Pel Cc'll)l[.d CO2 CINISS101S, 2020
resources are discovered or become economically viable to extract. Carbon dioxide (CO:) emissions from the burning of fossil fuels for energy and cement production. Land use change is
not included.
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Source: Statistical Review of World Energy - BP (2021)
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GIGA-RESERVAS

N
Rank (Country Barrels (bbl)
1 Venezuela 298,400,000,000
2 Saudi A. 268,300,000,000
3 Canada 171,000,000,000
4 Iran 157,800,000,000
5 lraq 144,200,000,000
6 Kuwait 104,000,000,000
7 Russia 103,200,000,000
8 UAE 97,800,000,000
9 Libya 48,360,000,000
10 |Nigeria 37,070,000,000
11  |United States |36,520,000,000
12 |Kazakhstan |30,000,000,000
13 |Qatar 25,240,000,000
14 |China 24,650,000,000
15 |Brazil 15,310,000,000
16 |Algeria 12,200,000,000
17 |Guyana 10,000,000,000
18 |Mexico 9,812,000,000
19 |Angola 9,011,000,000
20 |Ecuador 8,832,000,000

https://oilnow.gy/featured/worlds-
largest-oil-reserves-by-country/
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GEOPOLITICA, NEXOS E TRANSICAO ENERGETICA

Status of net-zero carbon emissions targets

The inclusion criteria for net-zero commitments may vary from country to country. For example, the inclusion of
international aviation emissions; or the acceptance of carbon offsets.

not included.

To see the year for which countries have pledged to achieve net-zero, hover over the country in the interactive version
of this chart.
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Nodata Ot 01t

B Achieved [l Inlaw [T Inpolicy document [7] Pledge [ | Nodata
hgﬁg:ﬂourworldindata.or /coz-and-other-%reenhouse- as-emission

S
et Zero Tracker. Energy and Climatefntelligence Unit, Data-Driven FhviroLab, NewClimatefnstitute, Oxford Met Zero. Last updated: 2nd
November 2021.

Little or no water scarcity

(] Approaching physical water scarcity ] Not estimated

m Physical water scarcity W Economic water scarcity

1

https://brusselsbriefings.files.wordpress.com/2012/1
reader-geopolitics-eng.pdf

Per capila CO2 emissions, 2020

Carbon dioxide (CO:) emissions from the burning of fossil fuels for energy and cement production. Land use change is
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_J food secure
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exports 35% or
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Trade and consumption of raw maize, wheat, rice, soybeans, and other minor grains for any purpose.

Sources: USDA FAS, UN FAO, and UNCOMTRADE

© 2020 Zeihan on Geopolitics

Number of people that cannot afford a calorie sufficient diel, 2017

Adiet is deemed unaffordable if it costs more than 63% of a household's income. The cost of an energy sufficient diet is
defined as the minimum cost to meet energy requirements using the least-cost available starchy staple food in each
country.
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Source: Herforth, Bai, Venkat, Mahrt, Ebel & Masters (2020); and World Bank International Comparison Program (ICP).
COurWorldIinData.org/food-prices « CCBY



NEXO ECONOMIA — ENERGIA — CARBONO

Deepwater crude production
Thousand barrels per day
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https://www.arabnews.com/node/1997051/business-economy https://oilnow.gy/featured/brazil-to-increase-oil-production-by-300000-barrels-per-day-this-year-ami/
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O R C A M E N TO Carbon budget estimate

g DE CARBONO "

' GLOBAL CARBON BUDGET 2011-2020 SI0IO)

e {LINGO

21.7
+2.7)

B Remaining coal, oil
and gas reserves to be
left unburned

B Warming of 3 degrees*®

Warming of 2 degrees*

TOTAL EMISSIONS

I In B0 h 1 I
%B% 7/“&3&1«' dw.com /en/have-we-a réady-blown-our-carbon-budget/a-39878925

= DWW

http:/ /www.globalcarbonatlas.org /en/content /global-carbon-budget

INICIATIVAS DE MEDIO E LONGO PRAZOS: TRANSICAO (CURTO E MEDIO PRAZOS):
O Reduzir emissdes com eficiéncia energética
d Aumentar Sumidouros antrépicos: CCS, CCU

O Expandirinfraestrutura de geracao e distribuicao
de energias renovaveis.

https:/ /www. power-qnd byond om/whq'r is-renewable-energy-detinition-
types-and-challenges-a-1027368/
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Bl Under development

Oil reserves, 2020

Shown is the total proven reserves of oil. This is oil that we know with reasonable
certainty can be recovered in the future under existing economic and operating
conditions. Proven reserves decrease when we extract oil, and increase as new
resources are discovered or become economically viable to extract.

World
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3
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A
O barrels 3billion barrels 30 billionbarrels 300 billion barrels
No data | 1 billion barrels 10 billion barrels = 100 billion barrels 1 trillion barrels
[ [ | I [
Source: Statistical Review of World Energy - BP (2021) OurWorldinData.org/energy « CC BY
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", PRECIFICACAO DE CARBONO

Carbon emission intensity of economies, 2018

Carbon dioxide (CO2) intensity of economies measured in kilograms of CO: per $ of
GDP (measured in international-$ in 2011 prices).

World

~/’7V
$45 Okg/$ 0.2kg/$ 4 $
\y kg/ .2 kg/ 0.4kg/$ 0.6kg/$ 1kg/
B 7 No data 0.1kg/$ 0.3kg/$ 0.5kg/$ 0.8kg/$ 1.5kg/$
. [ [ N —

Source: Our World in Data based on the Global Carbon Project and Maddison Project Database 2020 (Bolt and
van Zanden, 2020)
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ ¢ CCBY

Per capita CO2 emissions. 2020
Carbon dioxide (CO-) emissions from the burning of fossil fuels for energy and cement production. Land use change is
notincluded.

Nodata Ot 01t 0.2t 0.5t 1t 2t 5t 10t 20t

Source: Our World in Data based on the Global Carbon Project QurWorldInData.org/co2-and-other-greenhouse-gas-emiss
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" EMISSOES NO SETOR DE O&G

Venezuela
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Algeria |
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Irag —_
Turkmenistan :
Oman i
Malaysia .—|—|
Nigeria i
Brazil [ R I
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Egypt e
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Kazakhstan | Pt
B
Vf,:gg‘g I = ] Il pstream
United Kingdom | — Refining
Australia I I—Ii ., Upstream and
Kuwait —_ refining combined
United Arab Emirates I -] | uncertainty
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Thailand I
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Denmark T L o
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Volume-weighted average Cl (gCO.e MJ™)

Nature Climate Change, https://doi.org/10.1038/s41558-020-0775-3

=>19g CO2/MJ=6kgCO,/bbl (1bbl=6000M))

O Brasil emite ~115kg CO, / bbl
A média global de emissao é 105,6 kg CO, / bbl.

Nature Climate Change, https://doi.org/10.1038/s41558-020-0775-3

Atualmente, a intensidade de carbono no E&P varia
entre 20 e 30 kg CO, / bbl.

Metas entre 6 kg CO2 / bbl e 15 kg CO, / bbl ao final da
decada.

https:/ /www.udop.com.br/noticia /2021 /11 /25 /o-que-as-petroleiras-
estao-fazendo-para-descarbonizar-o-pre-saly.html

=/ Y
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QUEM TEM O&G
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 Custo de Exploracao do Pré-Sal: $5 / bbl

O Custo adicional de taxacao de CO2: $40-$80/tCO2

GO
Energia
INTENSIDADE DE CARBONO = 0.06 t CO2/bbl
2,4 - 4,8 $ [ bbl (aumento de 48%-96%)

State and Trends of

Carbon Pricing 2021

Breakeven USS/bbl Brent equivalent

~/

Recoverable Reserves at Various Breakeven Prices

T&T
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https://assets.kpmg/content/dam /kpmg/xx/pdf/2017 /12 /delivering-long-term-value-in-e-and-p.pdf



" FLUXO GLOBAL DE PETROLEO

)\ — 4

/

Source country » Refining type » Destination country
Source Cl _ Production B H: Hydroskimming I D1: Deep conversion (coking) Refining  Destination CI
(kgCO,e bbI™)  volume I M: Medium conversion [JJJll D2: Deep conversion (hydrocracking) volume  (kgCO,e bbr™)
China (50.9) (50.4) India «
Canada (45.9)
Venezuela (42.7) (50.0) China «
Iraq (42.5)
» United States (41.4) (44.4) United States «
Saudi Arabia (40.8) (43.7) Brazil «
(41.5) Saudi Arabia
Kuwait (39.6) (41.4) Germany
(40.3) South Korea
Russia (38.6) (37.1) Japan
(36.0) Iran
Iran (36.1) (33.9) Russia
United Arab Emirates
(35.7)
Others (39.8) T \
DOWNSTREAM
UPSTREAM
Nature Climate Change, https://doi.org/10.1038/s41558-020-0775-3 W |\ ) (
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AS METAS DE EMISSAO E DIFICULDADES

Hard

REMEVWABLES

Complexity to decarbonise l
Liquid hydrogen and
fuel cells for long
Hydrogen fuel haul big ships

cell train

Battery (mostly)
plus hydrogen
for heavy duty
clean
Hydro power as for larg
battery for small intermitt
Large battery scale intermittency
systems daily swing
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without other
Heavy industry alternatives
powered by
Light industry hydrogen from
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renewables Hydrogen for large
i scale seasonal

Hydrogen for efficient storoge
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electricity in
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LOW CARBOMNM

SOLUTIONS
Multiple technologies to address the challenges »

1 Equity shaore

https://cdn.sanity.io /files/h61q9gi?/global /6a64fb7 66c58f70ef37807 deca2ee036a3f4096b.pdf2energy-transition-plan-2022-equinor.pdf
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Forte dos dados: SiGds EPE
Coordenadas. SIRGAS 2000

www.epe.gov.br/sites-pt/publicacoes-dados-
abertos/publicacoes/PublicacoesArquivos/publicacao-
367/MAPA_A0%20-%202019.pdf
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TRANSICAO ENERGETICA

ESGWASHING

https:/fiwww.infomoney.com.br » Colunistas -

A pandemia do ESG-washing e sua letalidade - InfoMoney

ESG-washing € a pratica de mostrar uma faceta ESG quando ela ndo existe em esséncia. Em
bom portugués, seria o famoso “da porta pra fora”, ou “para inglés ver”.

https://ccbrasil.cc » blog » de-quem-e-a-culpa-pelo-esg... v

De quem é a culpa pelo ESGwashing? — Capitalismo Consciente ...
Uma empresa pratica ESGwashing, por exemplo, quando seus esforgos no universo verde nao
sdo0 proporcionais a grandeza de sua operacdo. Ou seja, ao anunciar ...

https://www.noticiasustentavel.com.br » esgwashing-co... v

'ESGwashing": em comunicacdo ndo adianta parecer ESG ...
3 de dez. de 2021 — 'ESGwashing": em comunicagdo ndo adianta parecer ESG, precisa ser
ESG, defende a jornalista Daniela Garcia em artigo sobre o tema.

SAVi

Sustainable
Asset
Valuation



