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Disclaimer

The content of this presentation is merely informative
and uses data from third parties. IBP disclaims any
responsibility for the completeness, accuracy and
timeliness of the presented information, as well as for
any effects arising from its use and interpretation. All
intellectual property rights in any way related to the
presented information, as well as any responsibility for
its content, lies with its respective authors and/or
proprietors.
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About IBP: Founded in 1957

Non-profit Institution IBP “s Value Proposition
Main Activities:
Networking & Stakeholders
VISION:
Knowledge -
Management Training

Conferences and Exhibitions

200 corporate members 41 technical

¢ E&P Upstream committees Regulatory and Technical

é Downstream +1.200 participants SOl 2

Standardization and

¢ Petrochemical Certificate Authority

¢ Products and Services U|Ibp
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Energy matrix projections

Percent of primary energy (%)
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In 2016, coal, oil and natural

gas were responsible for 809%
of the energy supply.

By 2040, ExxonMobil’s projection

shows that they’ll be responsible

for around 760/0 of the offer.

ibp



Energy matrix projections

World primary energy supply by source
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According to DNV GL, by 2050, coal, oil and natural gas will be

ENERGY SOURCE 2016 2020 2050 2050
[EJ) [E9) (=) %)

Wind 3 18 68 129

B Solar PV 1 19 96 16%
B Solar thermal 2 3 4 1%
B Hydropower 14 20 24 45
Biomass 56 &6 &7 1%

B Geothermal 3 4 4 1%
B Nuclear fuels 30 44 28 S
B Natural gas 140 182 149 25%
B oil 168 164 86 15%
B Coal 162 140 60 10%
Total 581 660 586 100%

responsible for around 5090 of the offer.

Source: Energy Transition Outlook 2019 - DNV GL



Energy matrix projections

IN A NET-ZERO EMISSIONS WORLD IN
2070, SOLAR, BIOENERGY AND

WIND DOMINATE RENEWABLES SUPPLY

WHILST OIL REMAINS THE LARGEST
FOSSIL ENERGY SOURCE

Shell analysis’ indicates that by 2070,

only 220/0 of the energy matrix will

be formed by coal, oil and natural gas.

Source: Sky Scenarios - Shell
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Energy matrix projections

m Others

m Qil, Coal & Gas
1240/0

l 28%

2016 2040 2050 2070

Oil and Gas consumption is expected to decline in a few decades to come

ibp

Source: 2016 and 2040: ExxonMobil; 2050: DNV GL; 2070: Shell



The next decade can represent O&G’s industry last
window of opportunities

Forecast peak in oil global demand according to major industry players

2020 2025 2030 2035 2040

iea
sf
equinor

TQL {:::}

Ex¢onMobil
=

Window of investments in long-term é Lower demand
projects é Lower price
(optimistic scenario for O&G) é Higher competition

2

Source: Elaborated by IBP with data retrieved from companies outlooks



Brazil’s energy mix is among the cleanest in the
world

Energy Mix by country

0
2016, % Nuclear Renewables m Coal m O&G
______________________________ 50, 7 2% TTTTTTTTTTTTTTT 30y,
14%
16%
14%

42%

46%

China EUA India Germany Brazil Brazil 2040%*

Despite the projected reduction from 50% in 2016 to 47% in 2040, O&G will continue to be an important source to brazilian
energy mix in the future.

*Projection for Brazil 2040 supposes the New Policies Scenario (NPS)
Source: IBP with data retrieved from IEA.



Brazil’'s Energy Matrix

Renewables

Germany’s Energy Matrix

urce: Elaborated by IBP with data retrieved from BP
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Brazil s great reserves and an industry with high

growth potential

Current reserves and potential O&G resources in Brazil
2018, Billions of boe

Amgibnas /th e
UERJ’s INOG study indicates that ' <
the Brazilian pre-salt may
contain 176 billion boe of

E E Solimoes
undiscovered and recoverable ' 176 !

176 |

oil and natural gas
Em M?dre de Dios : . __
10 basin haven’t had L
15 a single well
drilled
Consumption Proven Possible Contingent Undiscovered Total
1965-2017 reserves reserves resources resources resources

Less than 7% of the areas of Brazil’s sedimentary basins are under contract.

Observations:

1) Boe refers to barrel of oil equivalent

2) Instituto Nacional de Oleo e Gas da Universidade Estadual do Rio de Janeiro
Source: IBP with data retrieved from ANP, BP and UER]



The Pre-Salt

The pre-salt discoveries are among the most important
made in the world over the last decade.

« Large accumulations of excellent quality

« High commercial value light oil

 Close to the consumers centers

Average oil production per well* Mean construction time for offshore _ Cumulative prodt_lction .
ﬁ (time to reach the production of 1 biliion
m # wells barrels)
2010 2015 2016 Pre-Salt GoM Campos Basin
16.691 bpd 1.702 bpd 16 bpd
85 wells 627 wells 6,744 wells S ts L s e s 6yr 14yr 15yr

Sources: PPSA and Petrobras Ibp
*ANP - september 2018



day’s E&P in Brazil

numbers don't reflect the country’s potential

TOTAL PRODUCTION (April 2019)

3.314 mboe/d

Oil production Natural Gas production

2.6 113

Million bpd Million m3/d

(April 2019) (April 2019)

Cumulative production Proven Reserves

~21 ~15

Billion boe Billion boe
(31/12/17) = (March 2018)

'

Source: ANP
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ure E&P in Brazil

Zil can double its production in the coming years

TOTAL PRODUCTION (in 2027)

~6.400 mil boe/d

Oil production Natural Gas production

5,1 217 vl
Million bpd Million m3/d
(in 2027) (in 2027) o , il
\ | / ﬁ“? ﬂhﬂl . Mﬁm |\ ____‘>J’

WA IR 11 um pet—— "’L"'"_'

Cumulative production Proven reserves . LUJIMj iRt \ |] lmw

~39 ~45

Billion boe Billion boe
(by 2027) = (by 2027)
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A brief history of O&G sector in Brazil

Acquired offshore areas in bidding rounds by operator
Thousand km?2

Return to
competition

Competition Concentration Gap

55 B Petrobras m Others

37
2
1st 2nd 3rd 4th 5th 6th 7th 9th 11th & 13th 14th  15th
Round Round Round Round Round Round Round Round Libra Round Round Round
Round & PSC & PSC

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

a
Note: 8th Bidding Round was called off and there were no offshore areas offered in the 10th e 12th Bidding Rounds lbp
Source: IBP with data retrieved from ANP



Bidding Rounds Results

Bidding Signature bonuses Reglstered Wlnners

Brasil

14 Round (24 onshore and 13 offshore)
SraziIE] 22
PRE-SALT

Brasil @ 3
PRE-SALT

Brasﬂg 3
PRE-SALT

Brazﬂ 3
PRE-SALT

Brazilke 4
Total 72

DIVERSITY
- Multiplicity of Operators -

Source: ANP

3,8 1.556%
8,01 17 12 622%
3,3 10 7 261%
2,85 14 6 202%
3,15 16 7 202%
6,82 12 8 170%
~ R$ 28 High competition and record results!
Ex¢onMobil [] PETROBRAS @ i‘*b; m; equinir-" ;E;

Jgadl =i
Qatar Petroleum g - REPIOL g a I p Mgﬁ cﬁﬁ!:llo!



Bidding Rounds

ROUND PRE-SALT PRE-SALT
AR Rcrekc EE Brazﬂ[@ Bra.zxﬂ Brazﬂ@

SHARE

e S : ROUND ROUND
15t Wave 2" Wave gﬁé;%]ﬁ @ BraZﬂ BraZﬂ @

SHARE

Nk N P pe

To be ! To be

a 15 Semester | 3 Quarter defined defined

TRANSFER OF
RIGHTS SURPLUS

Brazil
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Source: ANP



Brazil is the world’s 7th largest consumer of oil
products

WORLD’S OIL CONSUMPTION¥* NATIONAL MID-DOWNSTREAM MARKET* : OPPORTUNITIES
2017, Million bpd : :

- 10 20 National Sales of Oil Imports : (51 Mid-Downstream
PrOductS (ethanol, naphtha, QAV, LPG, Gasoline .
~ 2,3 454 : | |
20 china |GG million bpd thousand bpd :  Current infrastructure is
: insufficient for such a large
3¢ india [ 2 4 country.
nN .
40 Japan [ =T 80 : .
P 17 million bpd : A number of opportunities to
50 Saudi Arabia [l refineries Insta(l:led R_?cfining Largelsot;::Eﬂmng Invest in:
apacity
60 Russia - ¢ Refineries
\_ Petrobras’ Monopoly - 98% of the installed refining capacity ) é Biofuels pla nts
Brazil 5
7 ezil [l f STRONG AND GROWING PARTICIPATION OF | ' (RENOVABIO)
80  South K [] BIOFUELS : é Fuels terminals
ou orea . .
National Sales of 378 ¢ Pipelines
90 Germany . Biofuels Ethanol Mills
100 Canada . il bpd . 51
L Biodiesel Plants )

*Considers the domestic demand plus international aviation and shipping fuel, refining consumption and losses, biofuels, coal and natural gas derivatives b
** QAV refers to aviation kerosene I P
Source: IBP with data retrieved from EPE, ANP, BP Statistical Review



Natural Gas perspectives for Brazilian market

Supply and Demand Balance for Natural Gas
Millions of cubic feet per day (MMm3/d), Base case (without isolated systems)

200
180
160
140

120

100

40 : .
Domestic Production

20

0 I T T T T T T T T T T T T T T T T

O I N T S L A SN \ N 2 G\ R . £ N I\ N 0 ST LA N N \c

sz Domestic production without FID Bolivia - Inflex. Bolivia - Flex. eseeee Non-thermal Demand = Total Demand (Aver. Dispatch) = eeeee Total Demand (100% of Dispatch)

1 Until 2019, the Bolivian import projection reflects the current contract with Petrobras, 30 MMm3/day. After this, occurs a reduction of the imported volume to 20 MMm3/day (60% ToP).

2 The LNG data reflect the total regasification capacity (subtracted from the thermal consumption of projects linked to LNG terminals, which are considered as independent systems), with
connection of the terminals with the transport network. Currently there are two regasification terminals installed, totaling 34 MMm?3 / d capacity.

3 Historical values of supply and demand (with the exception of LNG, where regasification capacity is shown)

Fonte: Gas Energy Study for IBP
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Potential investment for the next 10 years

How much investments on the Oil, Gas & Biofuels Industry would be necessary to
develop all the Brazilian potential in the next 10 years?

Investments Investments
(US$ billion) (R$ billion)

E&P 568 2.102

Refining, Processing and

Petrochemical Plants 58 216
Biofuels 28 105
Pipelines 10 35

Logistics Supply 8 31
TOTAL 672 ~2.500

- Investments far above the capacity of one company
- Need to attract many companies to invest in the country (§

ibp

Source: ANP



15 FPSOs are expected to go online in the next 5 years

Committed Demand (FPSO)

2016-2023

C. de Marica
Lula Alto

C. de
Saquarema
Lula Central

C. de
Caraguatatuba
Lapa

2016

Update: March 2019

P-66
Lula Sul

Pioneiro de

Libra
TLD Libra

2017

Note: TBN means To Be Named
Source: IBP with data retrieved from E&P Brasil and ANP

Petrojarl I
Atlanta

P-74
Buzios I

Campos de
Goytacazes
Tartaruga V.

P-75
Blzios II

P-69
Ext. Sul Lula

2018

P-68
Berbigao

P-67
Lula Norte

P-77
Buzios IV

P-76
Buzios III

2019

TBN
Goia & Neon

P-70
Atapu I

2020

TBN
Blzios V

Carioca
Sépia

(IELELE] Y]
Mero 1

2021

TBN
Parque das
Baleias

TBN
Mero II

TBN
Rev. Marlim I

2022

TBN
Rev. Marlim II

2023

0 Installed

B under construction

I Pending FID

I To be contracted




Phasing investments opportunity

Investments on the O&G sector involve long terms, occurring mostly on
the development phase

10’s to 100’s 100’s to 10’s 10’s to 100’'s 10’s to 100’s
millions millions billions millions millions

2-10 years 3-10 years 20-50 years 3-10 years

2

Source: Accenture Strategy Energy



Challenges still present for the Brazilian O&G
resumption

2t Environmental Licensing

&E Tax simplification and project risk adjustment

Supply chain
Natural gas and refining markets opening

Geopolitics

@@l%@

Human Resources

(s
¥ o

Source: IBP
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