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Tight Gas: Occur s in étigi"& :sandstone

Shale Gas: Gas trapped between layers of shale

3 Coalbed Methane: Gas in coal (organic material converted to methane)
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World gas resources by major region (tcm)

Significant Unconventional Prospects Wondde

Unconventional gas reserves are still at an early stage
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Conventional vs. Shale Gas
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Top Global Shale Gas Basins

Poland 5.3

Libya 8.2

Mexico 19.3 .

China 36.1

Assessed basins ‘ \ _ sl
B With resource estimate b South Africa 13.7 y
Without resource estimate . &

Source. EIA based on Advanced Resourcé Intemational Inc data, BP

Reuters graphic/Catherine Trevethan



Global Shale Gas Reserves (2012 Estimate
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LAA Naturabnd Shale GaReserves

Natural Gas Shale Gas Potential Shale Gas feasible t

Country ReservegTCF) Reserves (TCF) Recover (TCF)

Argentina 13.4 2,732 774
Mexico 12.0 2,366 6381
Brasil 12.9 906 226
Chile 3.5 287 64

Paraguay - 249 62

Bolivia . 192 48
Uruguay 83 21
Colombia . 78 19
Venezuela 42 11



. —
Some Regional Specs —

Country TOC% Thicknesgmeters)
Argentina Los Molles anWaca  1.65.0 Upto 1,200
Muerta
Brazil Pimenteiras 2.56.0 400
Colombia La Lun&imiti 3.1 800

Total Organic CarbaiTOC) and clay mineralogy may have significant controls ©

adsorptionbehavior




Shale Gamm ARGENTINA




Background . _

U Argentinaheavilyrelieson fossilfuelsfor her energyneeds

i Fossifuelsaccountfor 89%o0f O 2 dzy Gviidilénaérgydemand
I Wheremorethan 40%is suppliedby naturalgas

U NatgasConsumptionhasincreasedoy 4%sincerecentyears

U Natgas Production peakedin 2006 at 4.450 MMcf/d. Since
then productiondeclinedby 10%

U Fromnet exporterto importer (since2008



Conditions to Enhance Shale Gas Industr_

P

REQUIREMENTS: ARGENTINA HOLDINGS:

C There must be high concentrations of C
shale gas

C Adequate pipeline infrastructure C

C Access to fresh water (to complete C
hydraulic fracturing treatment)

C Technical expertise in extraction C
techniquespluslocalgeography working
knowledge

C Availabilityof huge Capital C

(NeuquenVaca Muertacost$25 Biear)

NeuquenBasin : 388 Tcf of recoverable
reserves (50% of total reserves)

Robust pipeline system plus diminished
natgas production enlarged lines capacity

NeuquenBasin with severaivers
available

Domestic & Foreign Companies to

participate in exploration are needed

Financial aspects may be the most
difficult condition for Argentina to meet



Regional implication
|

U Shale Gas has the potential to ameliorate the country natgas deficit
U Argentina will be able to export again natural gas in the future

U Initial production should meet domestic consumption first (290 MMcf/d required

to balance demand). Another 290 MMcf/d to reach back to peak levels

U After meeting her own demand and that of neighboring states (by gas lines),
Argentina could look towards the global LNG market (with two import terminals,

they could expand to export capabilities with time, planning and money)

U Despite her potential reserves, to increase Shale Gas production will take at lea

five years

U A real challenge: to overcome obstacles to attract and retain foreign investment



Future

i Argentina natural gasfuture is encouragingif O 2 dzy sHlE dasireserves
canbe harnessed
I Thethird-highestrecoverableshalegasreservesn the world
I Butenergymarketoperatesundertight governmentcontrol
I Thiscontrol reducedthe ability and will of energycompanieso investin
new projects

I Thesepolicieshavealso placeda heavyfinancialburden aswell asfears
for expropriation(YPHevokedRepsobil concessions)

U Thus, a volatile regulatory environment turns the country as a risky
opportunity for foreign companies that could provide a so-needed

Investment



Pdvsa Investing in Argentina Shale Gas

Both Presidentssignedand { & NM d $ 3 109
allow PDVSAlevelop& produceArgentinaShale
Gasreserves

Argentina current Gas R/P Ratio is about 10
years,due to her highindustrialand automotive
gasdemand

Venezuelademand = 46% of Argentinacurrent
consumption But Venezuelacurrent production
doesnot meether requirements

Argentina
Shale Gas Reserves

Natural Gas Reserves
Consumption

Venezuela
Consumption

Production

774 Tcf
13.4Tcf
1.52Tcf

0.71Tcf
0.65 Tcf



Shale Gamm VIEXICO




Shale Gas Basins

Mexicoreservegeach680 Tcf

Pemexestimates 150/450 Tcf This
representsa 11-fold greater than
currentnatural gasreserves

Shale gas deposits are located in
Coahuila,Nuevo Leon, Tamaulipas
but alsoin areassuchas SanLuis
Potosi

The governmenthopesto increase
its natural gas production from
5913 MMcfd (2011) to 11472
MMcfd (2016
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Shale Gas Plans | — -

PEPdrilled its first well in the Olmos
block (Burgos basin) with a
productionof 2.9 Mcf/d

Thecountry couldattract between$ 7
to 10 B annually from shale gas
exploitation  This business can
generate up to 1.5 million direct/
indirectjobs

Mexico needsto import 1,000 Mcf/d of natural gasfrom Nigerig Egypt, Trinidadand
Tobago,and Qatar Thus, shale gas development representsan step on the right

direction(energyseltsufficiency)

Pemex plans to drill 4.000 shale gas wells with an investment of $ 8.000 B and an ¢

of 1,000Mcf/d up until 2025



Gas Lines _
‘

It comprisesthree main networks
North, Central& SouthSystem

LZona Morte:
1. Chihahua (incluye Maoo)
2. Toredn

3. Morterey - The North System links the
4. Reynosa  Fona Centro; . .
5. Madera 6. Guadalajara northeastern region with the
7. Salamanca . . .
n 8. Vertade Carpio industrial market near the city of
. Walle de México .
_ 110, Tlaxcals Reynosa,Tamaulipasas well as the
, A industrialcenterof Monterrey. It also
12. Mendoza connects the city of Chihuahua,&

13. Mipatitlén
reaches Cd Juarez Also, through a

secondarybranch, suppliesthe cities
of Gomez Palacio, Durango, and
CoahuilalTorredn

- TheSouth& CentralSystemsconnectproductionareaswith the largestreservesthe
Southeastand Midwest, the area'slargestmarket, Mexico City Thispipeline hasfour
linesfrom CactusChiapasto MexicoCity



Shale Gagn BRAZIL




Background

Brazil was a first mover in shale over five
decadesaga Before Petrobraswas created,
the country had beenlookinginto harnessing
its shaleresourcesto ramp up crude output
andreduceits dependenceon energyimports

Brazil Shale Gaspotential is concentratedin
the southeast of the country. Studies are
being made about the technology,costsand
environmentalimpactto producethis gas

However, Brazil current E&P activities are
mainly focusedin Presalt& offshore activities
settingapartshalegasdevelopments




Shale Gas Developments

A Shaleglobalbuzzhaslimited impact the country seeksto commercializdts own ultra-
deepwater subsaltfields (preferredunconventionakeservesdevelopment)

A Countryenergyinfrastructureis currently gearedup to produce oil from vastreserves
that are trapped deepbelowa layerof salt(U$224 B developmentplan)

A Thecountrytrue shalegaspotential is expectedto be muchbiggerandthere havebeen
callsfor amore focusedexplorationcampaigrto assesshe resource

A Governmentwould not want its national oil companyto be distracted by a foray into
shaleoil and gasexploration

A AlthoughPetrobrasabsolutecontrol of the Brazilianenergysectorformally endedin the
90Q &h& companystill hasa virtual monopoly

A All these make it difficult for smaller independentsto operate in niches Petrobras
neglects Aimostno room for private companiedo leadshaleresourceprojects



Future Strategy _

A Society shouldpressuregovernmentinto havingnew auctionroundsfor
shaleblocksdevelopment

A The real risk for Brazilwith regardto shale might not be the lack of
activity in her own backyard,but rather the paceof shaledevelopment

elsewhere in the Americas that could put them away from the
competition

A Neverthelessit would appearto be a misstepby Brazilto neglectits
shalepotential (Petrobrashandsfull with its subsaltstrategy) It seems
to be a good time for authorities to open up doors to independent
Investorsencouraginghem to drive the sectorforward



Shale Processed and Products

Mt Shale Processed Mt Shale Gas
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Shale Processed ——Lineal (Shale Processed) mmm Shale Gas ——Lineal (Shale Gas)

Specification | Unit 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Shale Processe t 2.452.13]1 2.165.61( 2.414.32¢ 1.969.65: 2.242.07¢ 2.343.08¢ 2.014.88% 2.117.82( 2.169.19] 1.579.34]

Products
Shale Gg t 14.37¢ 13.32¢6 14.858 13.93¢ 15.61¢ 18.75¢ 13.087 14.314 14.45¢ 13.67¢
LPC m? 16.02¢ 21.535 24.607 20.07¢ 20.95¢ 23.624 18.52¢ 27.044 26.761 18.76¢
oil m® 127.46] 98.71C 121.06¢ 104.38% 107.944 102.544 155.69]1 270.57¢ 281.77¢ 213.014
Nafthg m? 39.10¢ 40.45(C 39.694 34.552 44.632 48.083 37.728 40.80¢ 42.536 33.117
Others m? 12.158 14.172 16.045 12.097 13.623 4.012 2.349 1.54¢& 3.145 3.41€



Gas Lines

GASODUTOS DE TRANSPORTE
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2.3 Mcf/d (2011)

Consumption 2.564 Mcf/d
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Shale Gamm CHILE




Magallanean Basin ,

QR

A Main extensionof this basinis locatedin
Argentinaterritory

A Geologicstructure
A Mainrock
TotalShaleGasReserves 420 Tcf
ShaleGasRecoverable = 84 Tcf

A GreenMagnarock
TotalShaleGasReserves 351Tcf
ShaleGasRecoverable = 88Tcf

A Out of this Basin (with 172 Tcf of
technically & economically recoverable
shalegas)only 64 Tcfbelongsto Chile

= |l o

I cry cos

'.D Austrad Mogalenes Bonin

Inoceramus Shale
(Lawer Palerma Aike)

D Prospedtve Alea
Imrmatume
Vst Gas & Condensate
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Argentina & ChileGasLines

A Seven (7) gas pipelines have been built

sincel996 _
Tocopilla
S Mejillones
A Pipeline infrastructure o
GasAtacama 940Km
Nor Andino 780Km
GasAndes 463Km Santiago
DelPacifico 540Km

) Concepcio
CondorPosesion 9OKm :

BandurriaCullen 48Km
Patagonico 33Km C

’%\\

A This infrastructure could be used in a
potential shale gas production project in

conjunctionwith Argentina(or Chilealone)
Punta Arenas} 22




ShaleGasStrategy Wait and &e

A Chileoffers optimum economicconditions
to foreigninvestment

A Dueto its relativelylow shalegasreserves
they have decided on a wait and see

policy.

A Theyare watching
- Natural gas price in international
markets
- Shale gas project developmentsin
Argentina

A Thus,her shortmedium term natural gas
requirementsmet by LNGimports




Shale Gagmn PARAGUAY




Shale Gas Basins _

A With the fifth largest reserve in
Latin America,Paraguayhas249 Tcf
of unconventional gas resources,
with about 62 Tcf recoverable at
currentlevelof technologies

A Chaco& ParanaBasins represent
the greatestpotential for shalegas
Paraguayis located at the heart of
thisregion

A The U.S Dahava Oils Company
plansto investabout $ 300 million
during the next five years for
explorationand production



