THE BRAZILIAN OIL MARKET:

PRESALT CHALLENGES AND OIL
PRODUCTS BALANCE




GEE — Energy Economics Group

* Research group created in 1994.

* 10 professors/researchers of 3 Departments:
— Economics Institute — UFRJ
— Economics Department — UFF
— Chemical School — UFRJ

e ~ 20 Graduate Students

* Teaching - undergrad, graduate and MBA courses

 Research - technological, organizational and institutional issues of
energy industries and markets, with emphasis on the Brazilian case

e Partnership with Energy companies and Institutions
— Centro de Exceléncia em Economia da Energia — IBP

* More details: www.gee.ie.ufrj.br
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Pre-salt Euphoria

e 2006 > Petrobras has announced of huge oil
reserves in the Pre-salt layer in the offshore
Santos Basin.

— Lula Field = 5 to 8 billion barrels of recoverable oil

* Largest discovery worldwide in the 2000s
decade.

* Showed a new oil frontier =2 other discovers
followed soon

* President Lula: “Pre-salt is an winning lottery
ticket”
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What is the Brazilian Presalt?
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Onde esta a maior parte das reservas
brasileiras de petroleo e gas natural.

Camada de sal
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Camada pre-sal

A Petrobras é a (nica empresa
que testou rochas do pré-sal e
acredita que existe uma
gigantesca reserva de petroleo e
gas na regiao.

Source: O Globo
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The Presalt Province

Total area of the province 149000 Km2

The total areva granted. 40815 Km2 (305%)

Arva not gronted 103385 Km2 (6940%) 3
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The relevance

e Estimated total recoverable resources: 50 — 80
billion barrels

— 15 billion were already announced
— Current Brazilian reserves = 14 billion barrels
e Current pre-salt production is 800 thousand

barrels per day (1/3 of Brazilian oil
production)

 WEO 2014 (IEA) — In 2030, Brazil will be the 6"
oil producer in the world and the 5t exporter
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Brazilian Oil Production and Demand —

WEO (New Policies Scenario)

2014
2015
2016
2017 A
2018
2019
2020
2021

= Consumption

2022 -

2023 A

2024 A

2025
2026
2027
2028 -
2029
2030
2031

==[omestic production

2032
2033 -
2034

Source: |IEA

2035 -



Role of Brazil in Future Global Supply

WEO 2014 (IEA) Brazilian Oil Production Increase is the
largest till 2025 and the second Largest till 2040
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Resource Abundance Stimulated

Energy Nationalism

e New oil laws of 2010

— Creation of a new fiscal regime for presalt = Production
Sharing (Concession Contracts are still applied to other
areas)

— Creation of PPSA (100% state owned company) to
represent the State in the production sharing contracts.

— Petrobras as a sole operator in the Presalt

— Increase in the Government Share
* Delay of E&P bidding rounds = 5 years

e Strong emphasis on local content
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Libra’s Auction

» First (and only) oil field to be auctioned under production sharing in
Brazil — Oct 2013

 Estimated 8 to 12 billion barrels of recoverable oil
* Lack of competition — only one offer
* Winning Consortium

— Petrobras — 40%

— Shell - 20%

— Total — 20%

— CNOOC-10%

— CNPC-10% _
e Signature Bonus — USD 7.5 Billion
* Royalties — 15% =~ Total Govt Share 275%

e 41.65% - Government Profit Share

_/
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Pre-salt Challenge

* From euphoria to worry

* From the technical side, results are good = Production
is continuously growing. Productivity is high.
* Fall in oil prices
— 2008: USD 100/bl Today: USD 62/bl
* Huge pressure on Petrobras
— High investment levels
— Government control on oil products prices
— Sharp increase of Petrobras debt
— Corruption scandal.

— Domestic Suppliers are not able to attend demand derived
from local content policy
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Petrobras Investment

The investment increased by more than 4 times on 10-year time
Reduction in 2014
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Government Control on Oil Products Prices

Petrobras has lost revenues by selling products below the international
market price

Average realization prices in Brazil vs. the US Gulf prices
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Accumulated Losses

Estimated accumulated revenue losses by Petrobras for selling gasoline, diesel and
LPG below the international benchmark prices
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Debt Increase

USS$ billion
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Source: Petrobras.

e 5ross Debt == Net Debt

« Even without this scandal scenario, Petrobras crisis would come anyway.
Overinvestment and consequent high debt were a large problem itself



Corruption Scandal in Petrobras
e Car Wash Policy Operation on ,. _

asu Iiers cartel , . e
PP _Inquéritos contra 49 politicos

refineries) sttt s et e

— Donations to political parties

— Bribe to politicians

QUADRILHA NAPETROBRAS

T ESCANDALOS EM SERIE
* Release of the 2014 Balance d;dgt Petrobras é processada nos
sheet was postponed as «Mm_  EUA por dano a acionistas

auditing company refuse to

____________________________________________________|
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e Decrease on Petrobras credit
rates

ESCANDALOS EM SERIE

Corrupcao na Petrobras leva a
prisao diretores de empreiteiras

Contratos de empresas com | Ex-diretor preso tem contana | MP investiga pagamento de
a estatal chegam aR$ 59 bi | Suica para esconder propina | suborno para Roseana Sarney
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Impacts on Petrobras

e 2014 balance sheet (April)
* Losses: USD 8.4 billion

* Write off of overpriced Assets due to
corruption: USD 2.0 billion

* Impairment (re-evaluation of assets): USD
14.4 billion

* Operational result was positive
— EBITDA: 19 Billion
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The next steps

* Petrobras
— Changed of executives and board
— Change in Governance
— Divestment plan: USD 14 billion
— Focus in pre-salt production
* Government is considering
— Review Petrobras as sole operator in Pre-salt

— Review local content policy
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GEE Research Activities in the Topic

* Upstream Economic Model
— It forecasts Oil and Gas Production, CAPEX, OPEX,

— Evaluates earnings for companies and
Government under different fiscal regimes

* Local Content Policy Analyses
— Ability of local suppliers to match the goals

— Impacts on Costs
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OIL PRODUCTS BALANCE




Gasoline and Ethanol Model

 Mix of technical and econometric model
* Goal: Impact of Flexfuel car difusion in
automotive fuel demand

e Allows to include scenarios of diffusion of
other Technologies
— Natural Gas Vehicles

— Electric/hybrid Vehicles
— Efficiency improvements
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Automotive Fuel Model

AUTOMOTIVE FLEET

TOTAL FUEL
CONSUMPTION

ETHANOL AND
GASOLINE
CONSUMPTION
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METHODOLOGY — FLEET MODEL

FLEET BY AGE (1990s

Data)
SCRAPPING
SCRAPPING RATE CURVE
CAR SALES BEFORE CAR FLEET BY
FUEL TYPE
CAR SALES DATA BY
FUEL TYPE

1990S (Anfavea)
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SCRAPPING CURVE
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Methodology - Fleet forecast

Scenarios for the

Evolution of Income

and Credit

Car sales model: Correction Error
Ammount Car sales forecast

DA=f(Y, VC) Model

l Scrapping Curve Fleet forecast
LDA =-7.866+1.463 LY + 0.438 LVC

By fuel and Region
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Methodology — Total Fuel
Consumption

Estimated Fleet
Total fuel
consumption
Fuel Price Index

LDC= 3,706 + 0,66472 LF - 0,359206 LP
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Methodology — Substitution Model

Ethanol
Consumption by
Ethanol Fleet

Actual ethanol Ethanol
consumption  — Consumption by
by the Flexfuel Flexfuel Fleet Potential
fleet. — ethanol
Gasoline consumption
Flexfuel Fleet fleet.
CENIINE
Consumption by
Gasoline Fleet
Consumo Efetivo = A Consumo Potencial Ae (0,1);A=1(P)
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CE/CP

CE/CP

Fuel Substitution Curve
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Scenario

e GDP Growth

— % 2013 -2017:1.56
% 2018 - 2022: 3.13
% 2013 - 2022: 2.35

* Ethanol relative price: 0.73 (last 3 years average)
* Ethanol Anhydrous (Additive) — 25% of gasoline
* Refinery capacity: PDE 2023

* Imports = Consumption — Production capacity
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Total Fuel Consumption
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Gasoline Imports
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Diesel Consumption Forecast
Model

* |n Brazil, Diesel is used in transport segment
by Trucks, buses and SUVs.

e Econometric model
* Dynamic Panel data model

e State level and yearly data
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Diesel Demand Equation

n  "m fTouo Y T 0O Toe O
 Where:
* N Diesel consumptionint—1in state i
¢ U Diesel price in state i and time t
Y Income in state i and time t
* 'O Diesel Fleetin state i and time t

0 € #of gas stations in state i and time t
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Elasticities

Y 0,099%***
(0,00103)
-0,197***
(0,00543)
L € 0,057***
(0,00041)

O 0,192***
(0,00317)

C

Standard errors are presented in parenthesis
*** Significant at 1%, ** Significant at 5%, * Significant at 10%
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Scenario

e GDP Growth

— % 2013 - 2017: 1.56
% 2018 - 2022: 3.13
% 2013 - 2022: 2.35

* Biodiesel mix: 7%
* Refinery capacity: Petrobras

— Delays as planning review of Petrobras. Premium |
and Premium Il are discarded.

* Imports = Consumption — Production capacity
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Diesel Consumption Forecast
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Diesel Import Forecast
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Thanks for your attention!
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