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IHS Energy Insight — Regional Messages

Ny,

. Upward pressure on prices

Source: IHS CERA. D Price Neutral

Note: LNG = liquefied natural gas. . Downward pressure on prices
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BRAZIL
Natural gas market outlook—Demand

Natural gas demand outlook

140 . _
* Brazilian natural gas demand is
120 predominantly from industries, thermal
power plants, fertilizer plants, and
i refineries.
Milen 100
meters * Demand is set to rise led by the
per 80 industrial and power sectors.
day

* Industrial demand will grow from
increased economic activities and
vertically integrated projects such as
fertilizer plants.

60

40

20 * Gas demand for power generation will
grow from increased installed capacity
of gas-fired power generation used in

2002 2006 2010 2014* 2018* 2022* Brazil to provide backup for hydro
generation.

OAutomotive @ Residential BlIndustrial BGas to power

Demand growth is led by industrial and power sectors.

Source: IHS CERA.
*Estimated.
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BRAZIL
Natural gas market outlook—Supply

Natural gas supply outlook

140 * Natural gas is either domestically
produced, imported from Bolivia, or
120 F imported from the global LNG market.
100 } * Domestic production takes place mostly
offshore and is for the most part
associated with oil production.
Million 80 [
cubic * Domestic supplies will increase
meters 60 } — following the development of presalt
per - fields with large gas-to-oil ratios despite
day 40 } M 0 L= gross-to-net ratios.
HiEIBIRINEN * Bolivian imports are likely to be
20 renewed in 2019 but limited to the
current import levels.

2002 2006 2010 2014~ 2018* 2022* LNG is likely to remain competitive and

absorb remaining demand.
ONet production @OPipeline imports B®LNG

Limited imports from Bolivia pave the way for increasing LNG use.

Source: IHS CERA.
*Estimated.
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Plentiful and Low-Cost
North American Shale Gas Displaces Any Need for LNG

20 — Breakeven Henry Hub Price for Natural Gas
Resources in Analyzed Plays
18 |-
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8 | Weighted Average
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North American liguefaction
Taking advantage of the Arbitrage

million tons
Status United States |Canada
Announced 245 60
Fully Permitted 16 10
Prince Rupert-BG Pacific Northwest LNG
Douglas Channel LNG Canada
IHS CERA Outlook (million tons) Kitimat
2020 2035 | Oregon LNG ~A
Canada 5 24 Goldboro LNG
- Jordan Cove —A Canaport£™
United States| 42 54 ®
—— Northeast Gateway
Neptune
Cove Point Everett
Magnolia *
Valdez Sabine LNG i
LNG Pass ake
Costa 5 Charles
\A Azul Golden Pass 4 Elbalsland
T Freeport Cameron
Gulf LNG Clean Energ*- i o
Pangea LNG 9°e Existing R
Alaska LNG o » 2 @ Main Pass Hub  © g Regas
(ExxonMobil, orpus Christi CE FLNG AP ol | .
ConocoPhillips, BP)* Gulf Coast LNG _ otential Export Site
_—®/ Waller Gasfin L
Altamira LNG LNG Y Existing Regas and
Excelerate Potential Export Site
illo ~~
Marzaniie Ehe H Under Construction
Source: IHS CERA. Export Site

*Potentially located near Valdez.
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Global LNG—EXxisting Supply and Potential
Future Role of North America

-'Nonh'
American

Outreach

200 -
180 -
OLNG Capacity Under
160 + Construction
ot ; Over 200 MTPA
140 1 B Existing LNG Capacity of projects filed
in the US alone
120 - 0O Capacity Outlook
Million 1090 -
Tons
Per Year gQ A
60 -
Canadal
40 A
20 - usS
O -
USA Nigeria Malaysia Algerialndonesia North  Qatar Australia North
Today America America
Outlook Project

Source: IHS CERA. | >

[ r) :> Inventory
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North American export competitiveness:
...International competition will limit total capacity build

900 r Global LNG market incremental supply and
demandto 2020 —
800 |
i Other
700
[ 1
500 i______________i Australia
Size of opportunity for new LNG | Proposed
supply ~60 million tons : -
500 | ! :
~8 Bcf per da | ;
Million (~6 Bof per day) \ ; - North
metric 400 V .. | ; America
fons Other ~, 7 | g
Europe — =
300 Other Asia } Committed
200 f
100 |
0
2012 demand Incremental Retiring Extra LNG Potential new
demand to capacity supply LNG supply
2020 needed projects
Source: IHS CERA. (Base case) by 2020
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Long-Term Price Outlook
Three-tiered system expected to persist

Prices are expected to remain separated
North American LNG exports insufficient to either raise US prices to global levels or
lower global prices to US levels

25 ¢
- = «Qil = = <European Long-term
European Market Henry Hub
20 —Asia Long-term —Asia Market
I~
\

A
]
I A YN peeeeccccccccce=-
]

15 " !

!
2\
US Dollars o \,/ v
(Real 2011) 10 } M e e e ———
per |  J) LN T
MMBtu
5 -7
'I\.,’
0

2000 2005 2010 2015 2020 2025 2030 2035

Source: IHS CERA.
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LNG exports from the US create strong competition
for deliveries into Asia ...

(delivered to Japan)

$3 per MMBtu fixed liquefaction fee

18 Oil parity (Brent)
$5 per MMBtu fixed liquefaction fee
16 " “___----_- ---------------------------
ol LNG ex-ship cost from US Gulf Coast*
14 F |
;,_ 0.11 to 0.15 slope
12 E ‘ ; oil-indexation
Dollar -
10 L ———— ;
per @Shipping
MMBtu 3 b OLiquefaction
(real 2011) BUpstream
6
4
Henry Hub
O \ \
2017 \\e\d ,‘\e\d ‘\e\d ‘\e\d l‘\3\6 \\e\d ‘\e\d ‘\e\d 2035
oV o0 (o G(ee e e® c,(ee
O 06 ; a 36 St 2 2
25 \\ (O a\‘ 2 £(\C AN o
66\9?’ oo oM ot est C% ™ s M
()
W W o e
Source: IHS CERA. Ga“a *Feedgas supply at 115% of Henry Hub; 15% of fixed liquefaction fee inflation adjusted.
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... but for deliveries into Northwest Europe prices are
likely less favourable

(delivered to the UK)

18 $3 per MMBtu fixed liquefaction fee Oil baritv (Brent
i il pari ren
$5 per MMBtu fixed liquefaction fee parity ( )

16 | _oeemmm=moTTTTSTSS oSS o s oo s e

14
LNG cost after regas from US Gulf Coast*

12 | \ 011 sope ot
DO”arS 10 —._._ -s ¢ a» o ‘@ JTas @ .-_/p|usregas
— L]
per | Yy X RES M s n an en e -

MMBtu BRegas

- a»r a»
—— UK NBP

(real 2011) 8 @shipping
OLiquefaction
6 F QUpstream
hao e e @
4 T Henry Hub
2
0
2035
d\e 5\
\“ Q \Ne
Source: IHS CERA. *Feedgas supply at 115% of Henry Hub; 15% of fixed liquefaction fee inflation adjusted.

© 2013 IHS
15



Key Messages on Pricing

Pressure on regional gas price differentials is
growing
* The introduction of Henry Hub linked LNG puts pressure
also on the oil-indexed contract pricing in Asia
« Growing flexible volumes, both LNG supply and
shipping, will make arbitrage between the markets easier

« Can Latin America become a price setter instead of price ST
taker? TPA t0

Infrastructure

Oil price will remain significant driver of LNG

prlces for deliveries into Asia
Oil indexation will remain for significant part of LNG

deliveries into Asia ( e bing
* The development of a gas trading hub in Asia faces et
significant hurdles and requires a number of interrelated SHiofeement

steps

High capital costs for liguefaction projects
« Even with US LNG exports with gas sourced at Henry
Hub levels, the time of low cost projects is past. LNG
price levels will need to reflect the significant investment
costs.

© 2013 IHS

Gas Supply
Infrastructure
Connectivity

ﬂ\/lany Buyers
& Sellers )

Gas/LNG
Trading
Hub

(\lo Dominant
Player(s) )

Transparent
Price
Formation
and
Reporting
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Unconventional Frontier Study
Global Unconventional GIP Resources

& 1 ""g\ R
B gj’f\\ 4
East Europe China ’{: Ao
ige"\'ﬂe 2008 Tefl |Shale 17,500 Tef | X
West Europe Cl"icBM 2,591 Tcf ] :{
Shale > 5,000 Tcf . Tc\ﬂ
CBM 665 Tcf % g
‘21‘ L2 \‘1 } ﬁ,
: ; |
’\iﬁj G-
? OV .
) Indonesia
Shale 586 Tcf b U5 <1 Shale 5,062 Tcf
CBM 158 Tcf . %\l CBM 1,058Tcf
South America
Shale 17,000 Tcf Australia
CBM 665 Tcf Shale 1,597 Tcf
CBM 212 Tcf

7 major regions hold
large in-place resources:
Shale gas 49,500 Tcf
CBM 5,300 Tcf

\

Source: IHS CERA. North America not included.
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Supply Costs Stacks in Brazil

Bl uUnconventionalGas [] Conventional Gas
ORegas ®Shipping OLiquefaction

» Supply of
14 r unconventional
12t LNGlCitygate Rio pI‘OdUC.ItIOH from
Parnaiba ranks very
10 | close to onshore
us Bolivia gas at E conventional gas. It falls
Dollars Southeast Citygate ;
per 8 I E into the range of
MMBtu H E contracted LNG and
6T Bolivian gas import price
4 | range in 2012.
, | * Unconventional gas
from Reconcavo and
0 Potiaguar are less

o T 3D & S 8 S ° 8 8o T " -
s 22 82 8% g3 €3 % f3 § 3 g& gz ¢ s competitive butstill rank
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< S0 g2 39 23 om ° 5 & import prices.
o - > ©

Source: IHS CERA.
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Brazil:
Natural gas price outlook

Natural gas price outlook, 2012-22

- Brazilian domestic gas and Bolivian imports are likely
to remain oil linked over the next 10 years.

14 |' — The price of domestic gas is expected to drop to US$
12 10.55 per MMBtu in 2016 owing to declines in global oil
10 prices (see Appendix I).
Us — Imported Bolivian gas is estimated to have averaged
dollars g US$11.17 per MMBtu in 2012 and is projected to drop
per 6 to US$9.89 per MMBtu in 2016 also from a decline in
MMBtu LNG - NBP Netback* international benchmark prices.
4 F = =|mported Gas from Bolivia . . . . R .
Domestic Gas - Without Discounts In the midterm, LNG import prices will likely continue
2 F Domestic Gas - With discounts to follow NBP netbacks.
) P T T — In 2012, FOB price of LNG delivered at the Brazilian
2008 2010 2012 2014 2016 2018 2020 2022 (K/?ha/}thtubased on foreign trade data was US$13.36 per
_ — Meanwhile an estimate based on an NBP netback was
LNG NBP netback analysis US$10.67 per MMBtu.*** The resulting premium over
OPremium over NBP** NBP was a result of tighter LNG market owing to the
20 E;ranSportation Costre* rise in Japanese LNG imports following the shutdown of
18 Sﬁ?r?éing***** nuclear power plants in 2011 post-Fukushima.
US 16 M CNBP Netback — Considering the IHS CERA NBP outlook as well as the
14 F outlook for transportation costs in Brazil, 2016 LNG
dollars 12 | prices are projected at US$11.53 per MMBtu, before a
per 10 r H possible premium.
MMBtu 8 r
6 B Source: Ministry of Development, Industry, and Trade; IHS CERA.
4 F *Estimated; **For 2009 and 2010, LNG prices include the average free-on-board prices
paid by Brazil, shipping costs, and an estimate of transportation costs to the Southeast
2 B citygate. **Premium is calculated ex-post based on foreign trade data from Aliceweb
_ MENENEINININENININENnINEnErEner Database (http://aliceweb.desenvolvimento.gov.br); ***Estimated transportation cost
refers to the fixed component of the new pricing formula for domestic gas prices at the
2008 2010 2012 2014 2016 2018 2020 2022 citygate; *****Shipping from the West African coast to Brazil.
© 2013 IHS No portion of this presentation may be reproduced, reused, or otherwise distributed in any form without prior written consent. 20
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Natural gas and power price drivers*

Refined products price benchmarks

140
120
100
us 80 k-\ /7
dollars _
per 60 F W ——USGC No. 2 Diesel
barrel —Rotterdam LSFO
40 f — Gulf Coast LSFO
20 Mediterranean HSFO
..... Brent

2008 2010 2012 2014 2016 2018 2020 2022

« Oil and refined products prices provide the basis for LNG price estimates for Chile, Brazilian domestic
gas prices, Bolivian exports, and power contracts in the region.
— Brent prices surged in 2012, averaging US$109.94 per barrel, reflecting the fear of a possible supply disruption
across the Middle East and North Africa region.

— In our planning scenario, Global Redesign, IHS CERA expects Brent to average US$103.75 per barrel in 2013
and US$94.20 in 2014, due to increased oil supplies from Iragi and non-OPEC producers .

Source: IHS CERA.
Note: LSFO = low-sulfur fuel oil; HSFO = high-sulfur fuel ail.
*Estimated

© 2013 IHS No portion of this presentation may be reproduced, reused, or otherwise distributed in any form without prior written consent. 21



Brazil:
Natural gas price outlook, 2012-22*

@

- IHS CERA expects Brazilian domestic gas prices to average
US$11.98 per MMBtu in 2013 without discounts. Assuming that
an informal price ceiling of 80% of the price of fuel oil continues
to prevail, the actual price of domestic gas would average
US$11.22 per MMBtu this year.

— Petrobras has granted successively one-off discounts at varying
percentages to citygate natural gas prices since May 2011. Discount
percentages to date implicitly define a price ceiling for domestically
produced natural gas at around 80% of the price of fuel oil.

— Granting discounts is commercially attractive to the company because it
preserves the competitiveness of natural gas against substitute fuels for
iIndustries.

— Upon increases in the price of substitute fuels, the informal price ceiling

for natural gas would rise. As a result, an increase in the price of gas
would not decrease natural gas demand from industries significantly.

Source: IHS CERA.
*Estimated.
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IHS Consulting Team & Research Team
Enrique.sira@ihs.com
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