Rev. humanid. cienc. soc. (St. Cruz Sierra) vaiode 2008

Gas Integration in South America and Liquefied Natural Gas

Gabriela AguileraLizarazu

This paper will be published in Spanish in Bevista de Humanidades y Ciencias Socjales 15, N’

1-2 (June — December 2009). ISSN 1819-0545. Gabfguilera Lizarazu studied Economics at the
Universidad Auténoma “Gabriel René Moreno”, anddsa Master’s degree from the Pantheon
Sorbonne University (Paris |) in International Eoorics and Development. The paper was written fer th
Summer School on Latin American Economies (ECLAGNHTED NATIONS, Santiago de Chile), to
which the author attended in 2009. (e-mail: gabraguileralizarazu@googlemail.com). Translated by
Jeremy Jordan and Nan Hyang Jordan.

SUMMARY

The objective of this paper is to analyze the emges and opportunities that countries in South rfoae
are facing with the growth in the worldwide markétiquefied natural gas (LNG). Likewise, it ains t
analyze, from different perspectives, the prograsd setbacks regarding the interconnection of gas
networks and the integration and cooperation ofggnim the Southern Cone.

This work comprises of five chapters. After theradiuction and presentation of the subject, thersco
chapter analyzes the vision of predominant regiontgration in Latin-America, the importance of
political and economic interests, and the relevari@ergy in regional integration processes.

The third chapter describes the regional energyatdn, its position in the worldwide context, #eergy
matrix conformation and the progress achievedeénrtegration and interconnection of gas.

Chapter four provides details about the marketaaniggs of LNG around the world and in Latin-Ameyica
but also it presents the challenges and opporégnitiat each region has in order to strengthem thei
energy security. To finalize, chapter five preseatsclusions and recommendations.



. INTRODUCTION

“Securing the future of our citizens by promotingrran
prosperity, energy security and environmental sostaility.” *

In a context of important price fluctuations of nmé¢um, increased energy demand, insufficient
production growth and consequently, lack of enesggurity, energy has turned into the central tgpic
many encounters between Latin-American governments.

The worldwide growth of energy demand and the pnityi of the peak price of petroleum, have opened
horizons of uncertainty on the one hand due tostigply of this resource, and on the other hand have
caused imbalances in the producing economies beaafuthe vulnerability gained when facing such
constantly changing situations.

The role that energy plays in regional integratiwithin the worldwide context, and its future clealjes
to promote agreements of cooperation and energyiseds nowadays an important matter to deal with

Energy integration is understood as a procesddhes to agreements of intergovernmental cooperatio
that favor infrastructural development for energgrketing, under a supranational regulatory framé&wor
that defines action mechanisms and provides sgdorits participants. The purpose of energy
integration is to facilitate an access to energghéomajority of the population, and to serve #&gal and
institutional base to advance towards processdseaper economic integration.

The development of interconnection of energy netwds a fundamental step towards the integration
process, however, it is not the main aim. Greatergy interconnection does not always implicatetjoi
energy policies. Therefore, it is necessary tobistaa supranational regulatory framework that can
uphold commercial agreements, signed among thetriesirand that can define regional energy policies
with the purpose of promoting energy as a rigtdlb€itizens.

In the last few years there has been a substamtiaivith regard to policies of deregulation impkamted
at the end of the eighties and the beginning ohtheties. Renationalization is a clear examplig. of
Hence, the purposes of integration as well as thia players who play a role in it are inclined todsa
greater participation of the state in decision mgkiegarding the development of the energy secitr a
the use of its resources.

The political and economic crisis, together withestfactors caused large problems to the supply of
energy in the Southern Cone. Argentina, and abtbwhide were the most affected countries, duehto t
reduction of their natural gas supply.

Because of insecurity in the regional energy sitmatcertain countries were forced to look beydmeirt
neighbors with the purpose of stocking up. Maritipnejects of LNG placated this need. Only in Chile
and Peru did the maritime plants reach a levedtal investment of US$ 5,500 million.

! “Declaration of Commitment of Port of Spain”. FifSummit of the Americas. Trinidad and Tobago, APGO9.



The maritime plant projects implemented and prej@dh the Southern Cone: 2 regasification plants in
Chile, 1 plant in Argentina, 2 plants in Brazilplant in Uruguay and a liquefaction plant in Pexil,
displayed a lack of joint regional energy policiedewever, it is worth to point out the great effothat
the governments are making in order to ensure #émgirgy supplies.

The tendencies of the liquefied natural gas maskgond 2012 show a greater setting of growth in
demand than the available capacity offered, whiithgenerate a certain unbalance in the market.
Therefore, it is indispensable again to take upptitd leading towards the process of energy integra
under principles of cooperation and reliable |dgaheworks, to ensure the supply of energy in the
region.

1. LITERATURE REVIEW

To talk about energy and integration policies, ssaély involves discussing the policies of reglona
development. However, these policies of developrttettdelimit models of growth, are closely linked
the structural challenges within the region (poyesbcial inequity) and the challenges of the regio
the worldwide context.

A. International trade and integration in Latin America

Traditionally, the vision of regional integratiom Latin-America has been related to the issues of
development and the insertion mechanisms of theseties into the global economy.

Back in the sixties, integration played a key iial¢he policies of development. Under the Import
Substitution-Industrialization (IS1) model, the flamental function of integration was to expand the
markets in order to enable a more efficient indaktiation process. (Bouzas, 2009). Accordinglywne
industries were protected and integration haddace high efficiency costs in small economies tiete
unable to reach a higher scale.

The golden age of integration was the sixties. LAKLatin-American Free Trade Association) was
created in 1960; the Central American Common MafR&CM) was created in 1961, and CARIFTA,
Caribbean Free Trade Association, was createddb fitat later on, turned into CARICOM in 19732.
Due to the framework of Latin-American Associatiom$avor of greater integration, the sixties tutne
out to be very dynamic.

In 1980, the Latin-American Free Trade AssociaflohFTA) fell into crisis. That year, the Treatisé o
Montevideo was renegotiated and the LAIA (Latin Aroan Integration Association) was created, based
on a more flexible approach and on bilateral ages#s) hence breaking the wide ranged vision of
integration. The political as well as the militamyntext of conflicts in the region, in conjunctiatth the
international crisis of the sixties debt crisis axthaustion of ISI, resulted in policies of greater
protectionism by some countries which lead to aalse in trade flow. The original projects of rewgib
integration were relegated.

Towards the end of the eighties, the approachtegmation in Latin America took a substantial tamay
from the previous focus. This new approach was knas/ithe “New Regionalism”. From then on, the
role of integration was aligned with a new paradigineconomic policies called “The Washington

Consensus”. In this sense, integration had theafopeomulgating a more complete trade liberalmatf

2 The objectives of CARIFTA were to increase, diifgrand liberalize trade by removing tariffs andotgs to ensure a loyal
competition of the signatory countries in the intional trade. See http://www.caricom.org/



the region for the worldwide economy, strengtheriregNorth-South bilateral agreement between
countries in the south and countries in the northasthern blocs.

On a regional level, a loss of dynamism existeth@ncommercial blocs. There were serious problems o
economic and social convergence in the blocs, agrpss towards a greater integration and the galliti
divergence was increasingly marked (CAN, Colombé®zuela) which prevented important agreements
from being reached, to a certain extent.

The North-South free trade treaties had taken praée over South-South agreements, without taking
into account that both mechanisms strengthen thierreand the countries since they are not subssifut
but complementary mechanisms3. With the approaehgoéater worldwide insertion, countries had
taken their decisions individually on participatiorthe external market.

B. Economy and politicsin theintegration initiative

The notion of integration and its motivation in $vémerica are visualized and internalized by its
inhabitants in a different way to those in devetbpeuntries. In the European case, at the timeeaziting
the European Coal and Steel Community (1951), twaealready a level of industrialization. The main
objective was “to contribute, through the commonkaafor coal and steel, to economic expansion,
growth of employment and a rising standard of wih However, the Latin-American longing for
integration was to reach higher levels of induBb@aion, to solve structural problems that hadvpreged

a greater development and to manage a betterqrositthe global market.

The structural problems pertaining to Latin Amegcgh as insufficient and heterogeneous production,
scant institutional and financial development, latlendogenous technological foundation and extreme
inequality and poverty, are very big challenges$ tmy could be overcome through a regional
consolidation, in view of a better political ancdbaomic insertion of the region in the worldwide taoxi.
(Tavares, Gomes, 1998). For this reason, a palligicd economic-historical analysis is requiredrigher

to comprehend the processes of integration indfeon.

Bela Balassa (1961), in his eagerness to give yarEnomic connotations, defined the commercial
integration as “a process”, or as a “state of thintn this way, the economic integration definad'a
process” includes several measures to abolishigis@ation among economic units belonging to diffare
national states. On the other hand, as a “stat@rgs”, integration represents a lack of varicusrfs of
discrimination among national economies.

However, from a “wider” point of view, integratiaould be considered as a process of growing
solidarity and structural interpenetration of whinkechanisms, instruments and objectives are defined
the Constituent Treaty from which integration anigfies. (Torres, 2004)

Some criticize such purely economic visions bysifggig them as commercialist (Torres, 2004); asher
classify them as populist views with ideologicaldencies. Nevertheless, in order to achieve integra
of “state”, the political will and economic intetewill have to be combined in the “process”, réagtan
equitable optimization among its participants. gmétion involves losing a certain extent of nationa
sovereignty, but it also entails gaining benefftthe above-mentioned integration.

3 Further on we shall see that the origins of thesetypes of agreement are in essence differensarate their purposes.
4 Treaty establishing the European Coal and Steeirnity. Available on www.europa.eu



During the sixties, integration played a stratemid indispensable role to accelerate growth, expadd
diversify exports and to make progress towardsstréalization, with a better use of economies @flsc
advantages of specialization and industrial complgation. However, problems arose at the time of
advancing from this first stage of industrializatimwards a more dynamic model of growth.

The constant and continuous loss of economic aliticabweight is a problem that can hold back join
regional development. The impact of the financiais on the economic and social situation, and
together with new environmental measures for ti@uktl exports from Latin America, led us to rethink
about the need of a greater cooperation amongpileies in order to work on an international level
Although it is clear that there are quite strongpidgical tendencies in the region, it is necessary
coordinate policies of state with the goal of réaghoint regional measures.

Economic integration cannot exist without a grefitav of commerce, reduction of customs tariffs and
other difficulties related to foreign businessthie same way, neither a new form of regional ecéaom
organization can be established without politicéll and the conformation of consolidated transnadio
institutions with a regional long-term objective.

C. Energyintheintegration process

The growth of worldwide energy demand and the pnity of the peak price of petroleum, open horizons
of uncertainty, on the one hand due to the supillie resource, and on the other hand becaudeof t
imbalance in the producing economies caused byevability gained when facing a constantly changing
situation.

It is not by chance that the topic of energy han@resent at meetings and summits for headstessta
the region. In April of 2007 the First South AmearicEnergy Summit took place, in which the South
American Energy Council was created; in that saes,\Bush visited Brazil during his “tour for
ethanol” in order to make agreements on biofuehddeduring the Fifth Summit of the Americas that
took place in Trinidad and Tobago in April of 2089 importance of energy in the region was pointed
out, and has been compiled in the “Energy Secusi&gtion of the Declaration of Commitment of the
Port of Spain.

The ideas and “proposals” of integration in Latimérica contain substantial data, but it is worth to
analyze the main role that energy plays in regianal international contexts by price fluctuatiofs o
crude oil.

Following the mid eighties and the implementatibeanomic reforms, the private sector took on an
important role in the energy sector, due to thegtization of several state owned Enterprises &r&n
and Hydrocarbons. Accordingly, and with an extematket of certain price stability, important
interconnections took place for the transmissioarwrgy between the countries. Could this be called
progress of integration?

The transnational energy interconnections throughtgr infrastructural construction for energy
commercialization were guided by market interests profit optimization. In this sense, there was no
intergovernmental agenda that defined projectatefjration based, not only, on continuing the
development of energy interconnection, but insteesbd on much deeper and longer-term objectives of
cooperation and energy security.



The current outline is different. In the extrematext of the food crisis, price rises of petroleaswell
as the financial crisis and political changes mmbgion, these have all served to instill a néuasion in
which energy, and the roles of Brazil and Venezuaia important in the process of integration.

During the Energy Summit of 2007, it was stated thaergy integration must be utilized as an imaott
tool to promote social and economic developmentthadradication of poverty”. However, these great
dreams contain large amounts of data.

By viewing the role that energy plays in integrattbere are two proposals, the first brought about
implicitly by Brazil, by means of its oil companfEPROBRAS, and the other explicit proposal brought
about by Venezuelan projects, through mixed agreesveticulated between the PDVSA company and
national enterprises of other countries on subjecénergy cooperation and the financing of actess
energy.

The first position tried to expand its hegemonyhia traditional style of integration; the secone tred
to give “alternative” ways by putting emphasis @ogeration before maximization of economic utititie
but emphasizing the role that energy plays in ordgain political hegemony.

Another difference lies in the causes of expansidhese enterprises. PETROBRAS expands and
diversifies its energy matrix mainly in order tgly its internal market. However, the Venezuelan
government uses it to expand its ideology amongétiens.

It is true that we are far from reaching energggnéation, and the progress that has been madedswaar
greater interconnection, is at a standstill. THe tioat it is being given to energy exceeds its timits,
forgetting about the most basic objectives: to sethe regional supply and allow a greater acaess f
the population, through the progress of energy agtinterconnections.

It is necessary to combine long term integratiasjgmts, under a transnational framework of commitime
and cooperation among the countries, with shomt f@ojects that are able to carry out the objestive
proposed at important meetings on energy and metséd summits.

[11.OVERVIEW OF THE CURRENT SITUATION

A. Regional energy matrix
In order to begin with our analysis it is importéamiocate Latin America and the Caribbean (LAC)ha
worldwide context, to know what is its importancetiie framework of global energy policies, as vasl|
to identify the main players in the region.

Petroleum LAC: The Latin American and the Caribbean reservegaifoleum represent 10% of
worldwide reserves, Venezuela being the one wlih largest reserves in the region, representing @%
the regional total.

The largest producers are Venezuela and Mexic@septing 64.8% of the total regional production.
Both countries have different reserve perspectigésiears for Venezuela and 8 years for Mexico.



According to the Energy Information Administrati(llA),> Mexico might turn into a net importer of
petroleum by 2020 if it follows this production timcy.

The refining capacity of petroleum in Latin Amerisaof 7,149 thousands of barrels per day (Kblifd)
petroleum, Brazil has a production of 28%, and Mexind Venezuela when added together represents
68% of the regional refining capacity.

Natural Gas LAC: The regional natural gas production represents B#ieoworldwide total production.

It is the second most important type of energyhi@ tegion and one of the energy resources that has
grown very rapidly in its consumption and the dismy of new reserves over the last few years. Mexic

is the kGJiggest regional producer, and consumessilthe totality of its own production in its intatn
market.

Part of the accelerated growth of natural gas ddrhas to do with its use in electricity power geien
as a substitute for other previously used enefgiessoleum, hydroelectric power).

The largest proven reserves of natural gas are dvogeVenezuela. Nevertheless, almost 90% of its
reserves are gas related, which implies their icglahip to petroleum production. According to

ENAGAS, petroleum production consumes 70% of thal twith the purpose of helping the extraction of
crude oil.

Mineral Coal LAC: The participation of mineral coal is the least valet on the worldwide level. Brazil

counts with 75.16% of the proven reserves, butthetry with the highest levels of production (G34)
is Colombia.

Chart 1. Participation of LAC in the worldwide ener gy matrix
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® The EIA is a section of the US Department of ERéOE) providing statistics, data, analysis oroteses, supply,
production, consumption for all energy sources.
5 Mexico's level of proved reserves represents 6.68%e total reserves of LAC and 11% of the Veméan reserves.



Chart 2. LAC Primary Energy Supply. 2005
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Hydroelectricity L AC: Within the primary energy supply, it is worth ptifiy out the participation of
hydroelectricity(11%). Its production can be summarized by Bra&hezuela, Colombia and Argentina,
which generate 86% of hydroelectric power on aaedgiilevel.

In 2005, Latin America and the Caribbean had predu2% of worldwide hydroelectric power.

B. South America: Natural Gasand Electricity Production

C.
The global trade of natural gas has increased antigty starting in the year 2000, from approxiehat
530 billion cubic meters (BCM) to 900 BCM in 2008his tendency has been noticeable in the region
due to different factors: an increase on the sfdripply, greater discoveries, higher investmentsiv
were accompanied by reforms that attracted foregpital, as well as on the side of consumption bot
the residential area and the use of this energyures for electric power generation.

Chart 3. Central and South America:
The consumption and production growth of natural gas
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Source: Own elaboration, based on data from theggrieformation Administration (EIA).



According to EIA, the consumption of natural gadl imicrease by 2.4% per year between 2006 -2030,
and in the specific case of Brazil, the consumphipr2030 will double that of the year 2006. As éswv
pointed out previously, many countries are incaafiog more and more natural gas in electricity powe
generation, with the aim of diversifying their soess of energy, which are based fundamentally on
hydroelectricity, and at the same time reduce thieation of expensive fossil fuel (petroleum).

Chart 4. Central and South America: Net Electricity Generation
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Source: Own elaboration, based on data from theggraformation Administration (EIA).
Note: Brazil was excluded.

According to EIA, natural gas is estimated to leeghcond most utilized energy in electricity getiena
with the highest growth rate. However, hydroelegwdwer will maintain its first place. For this sem, it

is very important to raise a sustainability analysider social and environmental approaches fer thi
source of energy.

The dynamics of the natural gas trade, includingsl_Neem to create a future scenario of price daes
to high demands driven by the supply capacity efgtoducing countries. This new panorama raises
certain warnings for those countries which lack tieisource and are looking for alternative energy.

D. South America: current situation of energy integration
There are different initiatives of energy coopernatand hydrocarbon supply, among them can be found:
a) The Petroamerica Initiative (Petrocaribe, Pettoza, Petrosouth); b) The Mesoamerica Energy
Integration Program; ¢) The Integration Agreemdr€moperation signed by Cuba; d) The Energy Ring;
e) The Southern gas pipeline (Ruiz, 2006).

Gas | nterconnection in South America

The process of regional energy integration up tinélnineties was scant and focused on bilateral
electricity interconnections and on a gas struatieneeloped mainly by Argentina, Bolivia and Chile.



The construction boom of international gas intengaions occurred during the mid nineties. It is
calculated that between 1996-2003 gas infrastrastuncreased by 72% and production by100%. The
deregulation reforms in the energy sector and thvafzation of state owned petroleum enterprises
motivated an increased level of investments.

Such is the case of YPF Argentina (1999) that mhsge the hands of REPSOL, a Spanish company, and
YPFB of Bolivia, which became a group of joint epréses through which the companies Amoco-

Bolivia and YPF - Pérez Compac- Pluspetrol wererda@with exploration rights and production areas,
and Enron-Shell with transportation. The refineriese sold to PETROBRAS.

Within this framework, and under the proposal &3 (Regional Integration Infrastructure of South
America) conceived during a meeting of South An@riPresidents, in Brasilia (2000), two proposals
emerged, with different motivations:

» Energy Ring Project

e Southern Gas Pipeline Project

Map 1. South America: gasinterconnections

OCEANO PACIFICO

SourceEnergypress, 2008

" José Ramoén Garcia, “Capitalizacion, privatizagidracionalizacion”La Insignia Espafia (junio de 2006). Available on
www.lainsignia.org



Proposal: Energy Ring

The “South American Energy Ring” (AES) project veasnprised of an infrastructural connection by
private initiatives, and encouraged by some govemnts) in order to ensure sufficient gas supphén t
region. At first, the cooperation by Argentina, [8hBrazil, Peru and Uruguay was considered, ated la
the possibility arose to include Bolivia and Pamagu

Table 1. Technical summary: AES project

Details Energy Ring Project
I nvestment US$ 2,500 - 3,000 Million
Length 1,200 Km of gas interconnection
Potential suppliers Peru — Bolivia
Potential buyers Chile —Argentina — Brazil —

Uruguay —Paraguay

Adviser/Funder BID (Feasibility Studies)
Development of the M atrix Project Freyre and Associates

Source: Own elaboration, based on data from Sel{Swhndo y Larrain (2005).

One of the motivations of AES was to create aritirtginal framework in order to bring investmentsoi
the energy sector that at the time were scant.eftwer it was indispensable to create a suitabla leg
arrangement and a predictable industrial regimen.

Specifically, the project did not make much progriesreal terms although it had plenty of publicity
support. The seven governments never got to négadtigether.

One of the technical obstacles regarding the \tagsilof this project was the lack of proven ressrof
the first supplying country, Peru, which impliedthhe project would have to be carried out with th
involvement of Bolivia. However, the latter was iggithrough social upheavals, political crisis and
awareness of a coup d'état. Therefore, faced highdiscouraging scenario for investments, there na
way to continue with the project.

On the other hand, it is worth mentioning thatltek of a regional vision of cooperation with redjéo
energy was noticeable. In the region a tendendaytefration proposals exists that is based onipalit
agreements, prominence of the state and compookot®peration. The incompatibility of this project
with the vision of regional integration by some govments from the Southern Cone, failed to give it
legitimacy, although it is necessary to mentiort tha project was economically rational, but uredli
for the political climate at that time. The AES jaerct could not be approved at the MERCOSUR
Presidential Summit, which took place in Decembet0d5.



Proposals. Southern Gas Pipeline (SG)

In December of 2005, after Venezuela joined MERCRQSid a full member, the governments of
Argentina, Brazil and Venezuela signed a memoranoiuamderstanding in order to proceed with
feasibility studies for the Southern Gas Pipeliapstruction (Ruiz, 2006).

The shortage of supplies in Argentina and repefonssn Chile, together with the political and sdci
upheavals that Bolivia was going through, and Bratil's rather large market needed to be stocked u
made the project at first glance seem quite intieigs

The SG project was based on constructing a larg@igeline that would unite Puerto Ordaz with Blrazi
and reaching Buenos Aires (See Map 2). This inuasitre would have an approximate extension length
of 8,000 Km. This large gas pipeline proposal widwdve required an investment of 23,000 million
dollars and could have transported 150 MMm3/d.

Hence, this construction project represented anauo interest, if not as the Venezuelan President
stated, political interests under the frameworkadperation between the Bolivarian states.

To the best of intentions, the project was econalyi@and technically unviable. One of the limitatgoof
this project was focused mainly on the true capasfiVenezuela to supply the needed amount ofgyas.
large proportion of its gas reserves were assatiatin petroleum production. Only 10% of proven gas
reserves could be found in deposits of free gasy{.02008).

Map 2. The Southern Gas Pipeline Project
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Table2 Venezuela: Technical Data

Description

Production. 2007 936 Bcf (Billons of cubic feet)
Proven Reserves. 2007 152.38 Bcf

L ocation of Proven Reserves 71% Eastern Zone
24% Western Zone
2.5% Northern Pariah
2.4% Delta Platform
0.14% Southern Zone

Composition of Proven Reserves 90% Associated Gas
10% Free Gas
L ocation of Free Gas 94% Carupano Basin

6% others

Infrastructure Projects® Mariscal Sucre Project

Delta Platform

CIGMA. LNG Plant
Rafael Urdaneta Project
La Blanquilla y la Pescadora Project

Coro-Coro Project

SourceOwn elaboration, based on data from Kosulj (2008) EIA.

The cooperation initiative and regional players

The energy integration initiatives of the hemisgheere defined in the Plan of Action of the First
Presidential Summit of the Americas (1994), theeotiyes of which were to create “Free Trade in the
Hemisphere”. In this sense, regional energy codiperand the development of policies that could
facilitate private investments in the sectors wagimg stimulated. The main promoter was the United
States, the world’s largest consumer of petroleRmiz, 2006).

Reforms in the energy sector, made in ALC durirgriimeties, promoted the vision of the Summit of
1994. Under the notion of inefficiency of state @drenterprises, these were capitalized and pregtiz

8 See Kosulj (2008)



changes were made in the contracting systeragetreamactivities and the entry barriersdownstream
activities which were liberalized, among other rafe (Ruiz, 2006).

However, the gas interconnection process in theifeon Cone went into a crisis in 2004. A set ofdex
such as devaluation in Argentina, supply restmgiagainst growing demand, changes in the crude oil
price situation and political changes that werénigplace in the region, weakened the progresarttiér
construction of infrastructure. Accordingly, thesegy crisis became increasingly deeper, espedially
Chile (Kosulj, 2008).

The visions of integration that are currently bgiminted out by some governments are containedrwith
the idea of cooperation between neighboring coemtdontrary to integration visions at the begigroh
the nineties, which favored the participation afare enterprises. According to Ruiz (2006), the
Petroamerica Initiative is a clear example tha¢ ‘tharacter of energy integration organized onlyhiey
market, has been replaced by one in which the Btst& more active participation.” (p. 23).

According to the Declaration of Caraca$e progresses made in energy integration areoadkrged
and the PETROAMERICA Strategy is considered toddpfhl in the identification of mechanisms of
cooperation and energy integration, acting as a@gjéical authority among the states. In the sarag,w
in order to safeguard interests of the nationsaridnomy in the management and utilization of tbein
energy resources, the right of the people to sayeeis enhanced.

In this way, Venezuela is playing the main rolénitegration agreements, as is shown by its bilatera
agreements of cooperation with Brazil, Argentinayguiay, Paraguay and Bolivia.

IV.CHALLENGESAND OPPORTUNITIES

A. LNG market tendencies around theworld

By the beginning of the year 2000, large change® akeady being expected from the role that
Liquefied Natural Gas would play in the gas indysind in the global energy market. The combination
of high prices of natural gas, low costs of LNG ¢lm¢éechnological improvements, increased gas
demand, and the desire of the producing counti@sanetize their reserves, incentivized the making
new projects with the purpose of intensifying ti¥@. trade.

Accordingly, the distance that exists between pcotpcountries and the large consumer market has
encouraged these projects in order to supply gmaemands. According to Andy Flow&rtransporting
LNG by means of ship is cheaper than by gas pipelinen the distance is equal to or greater thad02,0
Km. for offshore pipelines and around or above @,Bén. for onshore pipelines.

In the following chart, a substantial increase ™G consumption compared to the total world gas
consumption starting from the year 2003 can be rebge The new liquefaction plant projects of
regasification, and the joining of Russia into tharket, might maintain this growing importance of
energy trade.

® Signed by the Ministers of Energy of Argentinaa#t, Bolivia, Chile, Colombia, Ecuador, Guyanaratmiay, Peru, Uruguay,
Surinam and Venezuela, in September 2005. Availatievww.uniondelsur.menpet.gob.ve
10 Andy Flower Associates, “In the Global LiquefieatNral Gas Market”. EIA, 2003, p. 4.



Chart 5. Participation evolution of LNG in the worldwide gas consumption

LMNG Share in the World Gas Consumption (2000 - 2008)
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Exportersof LNG: The LNG market is comprised of the following zorngbs Pacific Basin, the Middle
East and the Atlantic Basin. In the year 2002 Rheific Basin produced 2.6 trillions of cubic fétef),

which represented 49% of the total production. Agitive producing countries were Indonesia, Malaysia,
Australia, Brunei and the United States.

The Middle Eastern Market (Qatar, Oman, UAE), pamtlil.2 tcf, which represented 23% of the total
production. On the other hand, during the same, yearAtlantic Basin had a production of 29%. Among
the producing countries from the latter were: AlgeNigeria, Trinidad and Tobago, Libya, Egypt and
Norway.

In 2007, the exporting matrix was diversified witle participation of new players in the market.
Exporters from the Middle East supplied 25% of LiGhe world. The Pacific Basin represented 39%.
Regarding the Atlantic Basin (36%), the new liqu&tan projects, mostly in Trinidad and Tobago, and
the joining of Nigeria in 2002, entailed a greagiarticipation of these countries in the LNG market.



Chart 6. LNG exports per producing country in 2007
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Qatar: In 2007, Qatar was the largest LNG producer inMiddle East and the world. This could be
consolidated since it is carrying out programsitmeément its production capacity from 30 millioris o
tons per year (MTY) in 2006 to 77 MTY in the nertays. The increased production capacity of Qatar
could modify the markets and affect price levels.

According to the Goldman Sachs Group Inc., thegpoicLNG will tend to fall by the second half of %)
due to the supply from Qatar and a low demanduel from Japan. Moreover, it would be necessary to
add to the expected supply those from other camiike Indonesia and Yemen.

Qatar has the highest GDP from the Middle Eastitiscamong the top 5 richest countries in the dorl
With a GDP per capita of US$ 101,000 it occupiesstacond place following Liechtenstétn.

Malaysia: In 2007, Malaysia was the second most importanbegpin the world, with an export level
of approximately 1 trillion cubic feet (tcf), whiglepresented 13% of the world total. The three main
consumer markets were Japan, South Korea and TaR#EFRONAS, National Petroleum Enterprise
controlled 62% of MISC (Malaysia Shipping Corpooafi which was in charge of transporting LNG by
sea.

New Producers: It is expected that Angola, Iran, Yemen and Petliemier the market in these
immediate years. Russia entered last year, witleuhmination of its first LNG plant on the Islanél o
Sakhalin which has an annual capacity of 4.8 Mis tine of the largest integrated projects in theldv
that will allow the Russian Federation to innoviatéechnology for offshore production. Russia Has,
the moment, its main market in Japan. The firgbrsleint left in March of 2009.

Angola is waiting to be incorporated into the maiike2012. The first LNG plant has an investment of
between US$ 8,000 and 10,000 million. Its main retsrkvill be the United States, Europe and Asia.

Iran has intended to start exporting 2.5 MT of LM@010, a number that will increase graduallyap t
10.8 MT. Its markets of interest are Europe andh@&hi

1 «Top 5 Richest Countries in the world”, on www.&heom



On the other hand, Yemeni Liguefied Natural Gas gamy has its liquefaction plant ready and it is
negotiating contracts with its possible buyersekporting capacity is of 200 millions of cubic fee
(MCF) per year. At the moment, the United State$ South Korea will be its main markets.

Chart 7. Growth of LNG exports per producing country
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Importersof LNG: By 2002, twelve countries were importing LNG. Movenq in the last six years six
more countries joined in, among them India (20@Ajina (2006), Russia and Great Britain.

The main LNG buyers are the countries belongintp¢oPacific Basin (Japan, South Korea and Taiwan).
In 2001 the purchases of these countries reprab&ifeé of the total imported. Due to new countries
joining the market, the considerable increase ofated from the United States, and the expansioheof t
LNG market, their participation in the internatibnzarket decreased to 66%.

Chart 8. LNG importsby region in 2007
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Japan is the largest LNG importer. By 2002, it espnted 48% of total imports. Natural Gas cove$s 12
of its energy demand and more than 95% of thatwrapson is LNG. The electric power sector is the
largest consumer: 61% of the total LNG consumpitio2008, according to EIA Data.

Chart 9. Participation of Japan in the LNG market
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South Korea is the second most important LNG bayerone of the four most important petroleum
purchasers. Due to its lack of energy resourceegends very much on the external market. In 2007,
attained dependence on external energy of 96.8%mdin suppliers are Indonesia, Qatar and Oman.
Although it is intending to diversify its energy trig, by stressing investment in R&D in order to
develop nuclear power and renewable sources, Kuiteeontinue having high rates of dependence.

Korea has liberalized (although not in its totglitg energy sector and the company KOGAS hastiost
monopoly. The contracts operated by Korea are ftos searching for a greater flexibility regarding
them.

Another market that supposedly will have influeic€hina. Gas consumption from 2003 to 2005 has
grown with an annual average of 30%. China joimedUNG market in 2006, and although its LNG
imports have grown 15% in 2008, mainly becaus@éeiQlympic Games in Beijing, it is expected that by
2009, the amount will not be increased, nor becedu



Chart 10. LNG: Worldwide supply and demand estimates until 2020
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B. LNG market tendenciesin South America Brazil

“We have petroleum, gas, hydroelectricity, wind and
nuclear power, if we act with intelligence, South
America could be the first energy power of the ddtf

For the medium term it might be hard to plan thait8 America will become the first energy power of
the world; however, the prospects for Brazil anofable. Brazil is the tenth biggest energy consume
(2008). Its consumption growth is explained bysitstained economic development. It is for thisoras
that the development of the energy sector, greliersification of the kind of energy used with
emphasis in the incorporation of renewable energgeslong term goal that is being achieved thhoug
state policies.

In 2006, petroleum consumption represented 46%eofdtal energy consumed, while natural gas reached
7%. Nevertheless, the rate of gas demand growtinbesased considerably from the year 2000. The
provider countries of this energy are Bolivia angiéntina.

The growing demand for gas together with the lgdkust towards Bolivia as a provider motivated the
construction, in record time, of two regasificattenminals: Pecem Terminal located in the norththed
Guanabara Terminal in the south of the country.tRat purpose, Brazil has hired regasification ship
under two biddings gained by the company Golar LNk&ese ships have the technological capacity to
store and regasify on board. According to Golar L@ industry estimates that floating storage unit
(FSU) technology is advantageous since it is 50768 cheaper than othérfdror that reason the
demand of both OECD and non-OECD countries, hawsarthis technology.

Pecem Terminal is capable of regasificating 2484ons of cubic feet per day (MCF/d). It receivitsl
first shipment in July 2008 from Trinidad and Toba®n the other hand, Guanabara Terminal is capable

12 Marco Aurélio Garcia, Adviser to the PresiderBi@zil, Lula da Silva, at the meeting of the ¢iea of the South American
Energy Council.

13«The Global Energy Challenge: Review of the stiae for Natural Gas”. Presented at th¥ &as World Conference,
October, 2009.



of regasificating 494.4 MCF/d. According to ANPettotal amount of LNG received during 2008
reached 1.3 BCF coming entirely from Trinidad amdbdgo.

Although this implies a greater LNG supply, Braaill not stop importing gas from Bolivia, at leasit
until the culmination of their contract by year 20The main LNG objectives are to supply its
thermoelectric companies for electricity production

In this context, with the progress achieved inghergy sector, it seems that Brazil will play a
fundamental role in the geopolitics of energy imtBoAmerica and that its regional hegemony will be
consolidated.

Chile

“If you study history, you will see that it tookvéi
centuries of war in Europe and two world wars tuafly
surpass some of the identity conflicts and to erdhe
European energy and political integration. We haoe
take a long-term perspective and look at Latin Aoaer
integration over the long term. There are somedghin
that are happening. Let's give it some tim&.”

Central Plant Quinterosn May of 2004, President Ricardo Lagos from theukdic of Chile,

entrusted the state owned enterprise ENAP withigbasification plant project for LNG supply. In &un
of 2009, Quinteros Plant received its first LNGr@ar“Jane Elizabeth” from Trinidad and Tobago tars
the functioning of its operations. ApproximatelywBeks later, another methane tanker arrived, “Eieth
Rita Andrea”, with 145000 m3 of LNG coming from Exgydestined for commercial operations. The
regasification plant Quinteros counts with an inrent of US$1,100 million.

Central Plant Mejillonesthis plant is expected to start functioning by Méiy2010, with the arrival of a
vessel from Trinidad and Tobago. FSU has a maximapacity of 5.5 Mm3/d. The investment is
approximately US$ 500 milliof.

The project Mejillones is represented by the compenpany CODELO and GDF SUEZ, each with a
50% participation. The objective of the plant istmpply the main mining enterprises of Big Northhwi
electric power. Contracts have already been mattetiié Northern Codelco Division, Escondidas from
BHP Billion*®, ABRA and with Collahuasi.

14 «“Question for Ghislaine”, regarding LNG imports@hile and its impact on the Latin American endrgggration. EIA
Program Manager for Latin America. Published Bysiness New AmericaBaris, October 23, 2009.

15 El Mercurio, March 24, 2009. Available on: www.mercurioantafag.cl

16 Escondidas is the biggest copper producer in thrédvand the one with the lowest production casssmarkets are Asia,
Eastern Europe, North and South America. www.bliphicom



Argentina and Uruguay

Faced with a situation of uncertainty regardingexina’s energy supply, and its heavy dependence on
natural gas, LNG projects used to be part of thatisn. In 2008, the first LNG carrier arrived abi®

Bahia Blanca. The location contract for the LNGasfication project by means of a regasificatingse,
Excelsia, was signed between ENARSA and YPF. Iitiadd the project consists of a new gas pipeline
that connects the ship with the transportationesgst GS.

The contract was worth a total of US$ 49 milliomddras five years of validity, with a regasification
period of 5 months per year (from the 1st of Maghi® 30th of September). The regasificating veisasl|
a total capacity of SMMm3/d, approximately 6% of tiverage demand volume of Argentiha.

According to the newspaper el Clarin, the addet @fasnporting and regasificating LNG, will cost
Argentina between US$12 and 14 per every milliotB@lmost double the price paid to Bolivia
(previously US$ 6.97 per million BTU, which was iaased to US$ 7.8 after renegotiations).

In the case of Uruguay, since it has a small econitreeems as if the project progresses slowlgtreoy
to that in Brazil and Argentina. The very first pdatook place in 2007, however, it did not begitil uhe
year 2009. The kind of terminal that it is hopedb&oimplemented could share some technological
similarities with the Mejillones Plant. It is exged that by 2012, the plant will start operating.

With regard to the maximum capacity of the plameré are still uncertainties. If Uruguay decidesge
it for self-supplies, the capacity according todésnands would be of 3 — 4 Mm3/d. However, if a
negotiation agreement is reached with Argentintgnabthe plant can supply both countries with LN&,
investment and capacity would be greater.

Peru

Peru’s LNG project, of which the main and majoshareholder is Hunt Oil Compafyis exclusively
aimed for the development, construction and oparaif the Liquefaction Plant of Natural Gas and a
new gas pipeline 408 Km long, for natural gas fpantation from the Camisea fields to the liquefati
plant. The main destination of the product is Mexighich wishes to reduce it dependence on theednit
States and diversify its energy matrix.

The plant, which intended on starting its operabigmnmid 2010, is located in Pampa Melchorita, 168 K
from Lima. It has a cost of US$ 3.9 thousand mill{oncluding financing costs), of which the
Interamerican Bank is contributing with a direaroof US$ 400 million.

The Peru LNG project represents an enormous défothis country, which will allow the growth ofsit
energy sector to generate an income of US$ 1,40@mper year of exports, increasing the total @xp
of the country by approximately 4.2%. As a resfithis project the Peruvian government expects to
receive an average of US$ 235 million per yeardgalties and US$ 90 million from taxes from the
income received during the first yeats.

17 Facts from ENARSA.

18 peru LNG has 4 partners: 50% Hunt Oil Co. (op&jaR% SK from South Korea, 20% Repsol-YPF fronaiSp10%
Marubani from Japan.

19 Peru LNG Project (PE-L1016). See http://www.laétrpleum.com/



Description

| nvestment US$ 3,800 million
Capacity of the Plant 620 mmcf/d
Length 408 Km.
Diameter 34

Regarding the social impact of the project, itddreated that it will generate 3,000 direct jobd &00
indirect ones during the construction period (2@080), 150 permanent jobs and 130 indirect ones
during commercial operatiofi8.

C. Challengesfor Balivia

“| welcome foreign investors?

Bolivia has the second largest gas reserves irhS@merica. Its proven reserves, production and
consumption increased considerably by the endeohiheties, due to private investments that were
developed in the sector. The energy sector, asasdlie whole economy of the country, joined the
deregulation package. Privatization of the stateemhenterprise YPFB in 1994 and low tax rates,
motivated transnational enterprises to investages of exploration, production and distribution.

Chart 11. Bolivia: Natural gas production and consumption
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Ibid.
21 president of the state owned Enterprise YPFB. ®ahidwide Gas Conferenc&aiwan NewsBusiness Section, 19 of
October, 2009. See www.etaiwannews.com



However, investments in exploration and productiawe decreased during these past few years. This
drop, on the one hand, has to do with featurebefridustry as well as other factors. The firsyasaare
intensified with capital investment, which helps tobtal investment value to be higher and whicll$eo
naturally decrease when the infrastructure is diréastalled. Among other factors is the abilitytoé
state to invest a considerable amount in ordeeteldp its gas industA.

Chart 12. Bolivia: Proven reserves of natural gas

Proven Reserves (1981 - 2008)

w 30000,00

E 20000,00 I,'I
% 10000,00

§ oo AT rrn’l’l‘rrrrrrrrrl'

1981 1986 1991 1596 2001 2006

Source: Own elaboration, based on EIA data.

The drastic nationalization of hydrocarbons in Bialiand the breach of some contracts, were intainer
way catalysts that made many countries turn away the LNG market in the region.

With the new regional context that welcomed the iw@mtialization of liquefied gas to ensure its egerg
supply, Bolivia seems to be at a disadvantage alits tandlocked position, since there is a worlttvi
LNG market expanding to which it cannot have diamtess. Argentina preferred paying almost double
for gas it had imported by sea, than renegotigtiimges with Bolivia. Brazil has a 10 year contrét

will end by year 2019, and which it has no intemtio continue, at least for the moment.

Nevertheless, according to declarations made by BeB President, Carlos Villegas, during thé'24
Worldwide Gas Conference, Bolivia would be inteedsh capturing foreign investments for the
development of its gas industry. Substantially,abentry intends to invest US$ 11 billion for the
expansion of the sector and because of thatabisimg for foreign investors. In the same way, the
meeting between the Argentinean Minister of Plaaifion and the YPFB President to settle gas pipglin
in the North of Argentina together with the podéipiof new contracts could be a good sign for both
countries.

The primordial challenge for Bolivia is investmémiexploitation, but overall in exploration to irase

its proven reserves. This fundamental step wouwbdige it with international support in order to neak
new contracts. Legal and trustworthy frameworkswitcertain level of encouragement for internationa
companies, could be the keys to renegotiate witjhbering countries.

22 YPFB was nationalized on May'bf 2006, through Supreme Decree No. 28701, “Hedet€haco”. In the first article it is
pointed out that: “The state takes back the prgppdssession and total and absolute control afethesources”.



On the internal level, the culmination of the ggmfine Carrasco-Cochabamba that connects the gas
fields of Carrasco and the city of Cochabambarnsifumental to supply energy to the industrial sector

In short, Bolivia has many advantages in spitésofaindlocked situation and the new LNG market in
South America, because it is located at the cearfiteountries with great consumption capacities thad
are willing to negotiate investments in infrasturetif the legal frameworks are trustworthy. Howeve
the urgent challenge that this country faces, ind¢ease its investment levels in exploration and
exploitation.

Chart 13. Balivia: Praospecting and production investments
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SourcePetroleum and Gas 200The Bolivian Chamber of Hydrocarbons.

V. CONCLUSIONS AND RECOMMENDATIONS

The importance of energy in regional integratioopmsals is currently very significant given the
worldwide context of price fluctuations of petrotewand given the regional context in which main
regional players, Brazil and Venezuela, have agrderant weight in the energy matrix.

The development of transnational energy intercotimes brought about during the period of market
deregulation and that was guided by private interelid not support a greater integration procedelw
understood and defined in this work. The failureslaborating joint energy policies and a transmeti
legal framework could not regulate energy tradeviiets. Therefore, during conflicting moments, the
lack of supply was made evident as well as theratesef cooperation among countries. It is for this



reason that it can be concluded that although theseprogress in the infrastructure of the trarisnat
energy network, there were no advances in enetggration at that time.

However, different and currently valid energy cogien initiatives, combined with infrastructural
progress, are steps that need to be made thefpesbrder to allow such processes to advance. The
growing increase of energy demand, the high depemaden fossil fuels and their impact on the
environment, are subjects of energy security thatire joint solutions.

On the one hand, in the last six years the impoearf liquefied natural gas in the global energyket

has increased. The joining of Russia and Yemeheaartarket and the immense production of Qatar will
increase the supply capacity. On the other hanttofand, the behavior of Japan and the future demand
of China, will define its tendency. It is expectbdt the growing demand will exceed the supplyipgtt
pressure on prices.

Among the new exporters it is important to note ffrinidad and Tobago exported 8% of the worldwide
total production. The regional presence in the Lin&ket will be increased with Venezuela and Peru
joining in.

LNG imports by Latin American countries will incsamin the next years as well. Regasification plants
Brazil, Chile and Argentina and possibly in Urugilayhe near future will help this growth. Currgntl

the region consumes 0.48% of the total exported LNG

The regasification plants in Brazil are destinedntyao supply electricity power plants. In Chitbe
main regasified LNG users from the Mejillones plantuld be the mining enterprises in the north:
Quinteros plant has the aim of mainly supplyingdbetral region.

In the case of Argentina, the high prices paidfdG (almost double the price paid for imported gas
from Bolivia), is a clear example that energy séytras elevated costs. After the"28as Conference
that took place in Buenos Aires and with indicasigiven by the Bolivian Government of capturing
foreign investments, there could however be a rtaw sf renegotiations between both countries.

Latin America has been incorporated into the woidid\ NG market in the search for security of energy
supply throughout the world. Bolivia, facing thitugtion and given its geographic location has some
disadvantages but at the same time, certain adyesta

Its landlocked situation prevents it from accessirgworldwide LNG market directly and to make the
best out of the situation in the worldwide contéxtthe same time, Bolivia has an advantage duis to
geographical position because of its proximity ta#l (tenth biggest energy consumer of the waaltt)
to Argentina which is the biggest natural gas comeuin Central and South America.

Although Brazil and Argentina entered the LNG mankith the construction of regasification plantse t
growing utilization of natural gas in the productiof energy power, will make renegotiations possibl
with Bolivia, if the latter is interested and ifséts out a legal framework that is transparemshrorthy
and predictable.

For the moment, the main challenge for Bolivieoisnicrease its investment of exploration, explatat
and gas production.
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ANNEXES

Annex 1. Liquefied natural gasterminalsin 2008
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Annex 2. Bolivian energy map in 2008
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