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Abstract

This work deals with the delicate situation regagdenergy security in Argentina, an
issue that first emerged in 2004 as a consequdnibe articular modalities adopted by
the macroeconomic structural and energy sectormefof the 90s, and which remains to
the present.

In this sense, the main argument revolves aroumerakissues. On the one hand, there is
the fact that, since then, decisions regardingg@nsupply expansion depend primarily
on the private —mainly international- sector rattiian on the State, resulting in serious
consequences when it comes to ensure supply, iagaternational investors’ strategies
have prioritized obtaining local revenues to bevested outside Argentina. The growing
dependence on gas supply for ensuring sufficieectetity supply has been, in that
sense, a result from such strategies, since a matieh policy for gas and oil reserves
has been favored, thus minimizing the exploratasy, rand leading to a situation of
inadequate gas supply which has, since the 9Q0sajdized electric supply security every
time that the electric generation matrix has begented towards thermal generation on
the basis of lesser investment cost and cheaperSgadydroelectric, nuclear and non
conventional renewable sources’ projects have ma&nbable to compete efficiently.
Likewise, since the reforms were implemented withihe framework of a
macroeconomic scheme of overvalued currency, uaisiadtle in the long term, the
initial price signals —valid for the first ten ysarwere modified as international prices
were increasingly rising, contributing to delayeavmore, the investments required to
increase supply in a world scenario where supptyrsy and environmental safety had
became more important than achieving efficiencythe markets. This way, the gap
between investments and demand growth has openedwiaely. At the same time, the
attempts to modify the energy matrix have yet resrbable to overcome the problems of
diminished public funding or insufficient privatenvestment. Even though the
government has adopted a more proactive attituteze 2008, encouraging projects on
hydroelectric power, nuclear power and non coneaali renewable energy sources,
mainly wind power, supply security in Argentina Wwi#till be dependent on gas,
presumably through import. Finally, the developmeinbuge hydroelectric projects will
be subject to the achievement of bilateral agre¢sngith Brazil.

1. Introduction

In order to explain the complexities of the Argesticase as regards energy security,
Section 2 describes how the context of electric grodemand and supply evolved
throughout a long historical period, with the pusp®@f showing the forces that drove the
dynamism and the direction of both of them, dumagh stage: a) before the reforms; b)
for the ten years that the reforms and the sotdl@onvertibility Plan” lasted and c)
since the abandonment of such plan to the pre3erd.facts arise from the arguments
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and indicators shown in that Section: a) demandr@eased well beyond supply and b)
in the next years, electricity supply security sbalinevitably dependent on gas offer.

Based on these conclusions, Section 3 studies #t@avior of the main energy

conglomerate, since the strategy adopted by theerrdimes, in great part, future gas
supply. Then, the analysis of such group investns&ategy concludes that, as it is the
case for many other groups, a policy of investmentside Argentina and the region has
been favored. Likewise, Section 3 also discussashadptions Argentina would have to

obtain imported gas. In this respect, the diffi@sltto obtain gas supply from Bolivia are
listed, as well as the implications that importlddG would have.

Section 4 explores, one by one, the remaining gsufar power generation, analyzing
the scope that each of them would have, as wellefinancial difficulties they pose and
the way Argentine authorities are facing the proble

The analysis highlights how once again the Statgptsdthe role of subsidizing agency
regarding price policies and investments for theettgopment of new projects, as a
response to the insufficiency of private investrsent

It is therefore concluded that, even though Argentias recently resorted to developing
non conventional energy sources by establishingiangcand future energy prices for
these sources through mechanisms that ensuretthe of such private investments, the
space for clean and renewable sources remains egduthe same occurs with

hydroelectric and nuclear sources, so the biggkatlenge consists in finding new

natural gas supplies on time and speeding up rebimriegration, in order to take

advantage of the biggest bilateral hydroelectrieptals.

However, the fact that Argentina has failed eitberimprove its price signals or to
implement demand management programs to reduceurmpti®n, and the fact that
subsidies are of utmost importance within a contd@xtragile public account balance,
constitute, together with the factors aforementibpnthe major obstacles preventing
Argentina from achieving a reasonable level of gnaecurity.

Finally, although Argentina has a relatively cleganeration matrix, (basically gas
thermal, hydroelectric and nuclear) and has agtiegicouraged the use of renewable

energies, there could be a step back, since nagasalshortage has driven it to more
pollutant alternatives, such as Fuel Oil and Di€3él

2-The context of electric power demand and supply
2.1. Demand behavior across long periods

At the beginning of the 1990s, Argentina starte@st program of energy sector reforms,
which comprised the vertical unbundling of enerpgios and the privatization of almost
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all state-run company assets. Before the implerientaf this program, such companies
provided and produced all energy services. This alss the prevailing model in almost
all Latin American countries. (Diaz de Hasson, 1895; Pistonesi, H., 2000; Kozulj, R.
et al., 1993 a y b; Kozulj, R. 2000, 2002 a 'y 2§ 2009 a y b).

Some of the reasons adduced to support and proedgd the reforms and the
privatization of public assets were the high levkindebtedness of these companies, as
well as the fact that their management was somsetigugded by political interests, and
that prices and tariffs were imposed based oniocaidegets, fighting against inflation for
example. However, in the case of Argentina, thotlgtse factors were present too,
reforms and privatizations were also part of pgekaf measures that, together with the
Convertibility Plan, were crucial to renegotiate thigh foreign debt

One of the main consequences of this reform proegarding supply security was that
the expansion of energy supply no longer dependedhe State but on investment
decisions made by private operating and concessioipanies belonging to the different
units and segments into which the energy system fragmented. This affected
regulation issues and others related to energylgugypansion. Investments were then
short-term oriented, as almost no obligations theeiinvest or expand supply were
required by the terms & conditions, since it wasuased that the need for such actions
would arise naturally from price signals and thekat (Kozulj, R. 1993, Solanes, M.,
1999; Ruiz Caro, 2009; A., Maldonado, P. y Palma2R04).

Another consequence of privatization was the ragidwth of electricity demand,
motivated by easy energy access, price policiesiossronomic transformations and
cultural and technological factors. In order to emsland the Argentine case it is
necessary to consider which were the effects of ¢heency appreciation, the
convertibility plan and the split pricing (pricegpgessed in US dollars and in the local
currency); all these aspects will be dealt wittredabn. As for now, it will only be
highlighted that, while the degree of currency appation doubled the tariffs in dollars,
in general it reduced them in the local currenaycoeiraging high levels of power
consumption. Whereas between 1970 and 1990 averageh rate reached 4.2%l/yr.,
after the reforms it rose to 6.1%/yr. during thestfiimplementation stage, and 5.6%
during the second (4.3% as of 2001). This showsgheh rate was already affected by
the drastic policy implementations after the pizations and the legislative changes
(Figure 1).

! Unlike other Latin American countries, Argentina’s foreign debt did not originate in infrastructure

investments or in the import of capital assets to modernize the country, but in monetary policies that led to
financial speculation.
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Figure 1
Growth of electricity demand in Argentina betweef7I0 and 2008
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Source: Author’s estimates using data by OLADEES#010.

Over the first implementation stage of the reforeisctricity demand grew mainly as a
consequence of the enormous increase in commepeiblic and service consumption,

and consumption by the household sector (9.3 a4b/§r. respectively). These sectors,
then, accounted for 65% of electricity consumptincrease between 1990 and 2001.
However, after the 2001-2002 crisis, which measmt discontinuation of prior policies

regarding tariffs and other electricity regulatiaspect§ the growth was due to an

increase in consumption in the industrial sectdnictv accounted for 55% of the total

demand (Figure 2).

2 As will be explained below in more detail, the Convertibility Plan implied the automatic conversion of
Argentine pesos into US dollars in a one-to-one parity. But this parity was based on an overvaluation of the
currency that led to severe over-indebtedness and deindustrialization; the implicit real equivalence or
equilibrium exchange rate was two pesos per dollar. Therefore, the Plan was not sustainable without
continuous foreign capital inflows. From 1998 to 2001 the country entered a deep recession and also
required more than 90000 million dollars for support. By the end of 2001, the system collapsed and in the
beginning of 2002, the currency fell three times or more. Tariffs in USD decreased proportionally while the
abandonment of the convertibility was translated into the simultaneous freeze of tariffs, expressed in
Argentine pesos, a process known as “tariff pesification”. Consequently, the industrial growth profile (re-
activation) was modified. The energy sector investments were modified as well, since the incomes for
private actors from that sector were diminished as a result of such “pesified” tariffs.
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This demand behavior was certainly affected bydbeio-economic reforms that took
place between 1990 and 2001 related, in the Angertase, to the “Convertibility Plan”
cited above. This plan was based on a currencydboagime, with monetary
overvaluation that had several simultaneous effegtst induced the consumption of
imported good$ b) it concealed tariff and energy price increaselsind their expression
in American dollars; c) it guaranteed a high inweett recovery rate within a context of
legal certainty, and d) it provoked an unprecedgdisndustrialization process. It is then
just natural that the commercial sector should gsoamuch over that period, with the
consequent growth of electricity consumption incatext in which its cost was low in
the local currency, that is, in Argentine pesoZij, R. 1993; 2002 a y b; 2004; Suazo,
D., 2002; Rozenworcel, G., 2008).

Figure 2

Variations in electricity demand across long pergdccording to changes in the
electricity regulation model. 1970-2008 — In GWH @6
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Source: Author’s estimates using data by OLADEES#010.

% It should be highlighted that availability of HVAC units at very low prices for the final consumer was an
important factor in the growth of electricity demand.
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After the 2002 devaluation, electricity tariffs ramed practically frozen, but in dollars,

the cost was divided almost by three or more. ht titew socio-economic context, the
industrial sector grew again, causing an increaselectricity demand that totaled

5.2%l/yr. Alongside these changes, household andnssoial consumption also reached
high rates, considering the new threshold thatlbesh reached after the reforms (2.8%
and 4.2%l/yr.)

In turn, there was belated concern for implementieghand management measures, an
aspect for which there is not a well structuredgpam even today. Another important
aspect to explain the growth in electricity demamds the adoption of electricity-
operated air conditioning systems, whose spread avasnsequence of their ease of
handling and low purchase and installation costgtfe household, commercial, service
and industrial sectors.

Finally, it shall be added that, even though treaidf exporting electricity as a means for
maximizing sales and revenues after privatizatavas among the strategic investment
decisions made by the power sector, this neveralligtbappened. For this reason, the
following section deals with this issue, since #leity exchanges did not affect

significantly electricity demand, which was mainlyternal. On the other hand, this
export strategylid increase gas, oil and petroleum products demand.

2.2. Supply behavior across long periods.

The growth of electricity supply underwent seveidianges in qualitative and
guantitative terms after both periods of the rermhich is a crucial aspect in order to
explain the Argentine energy crisis as of 2004héligh, by definition, the net generation
of losses is identical to consumption, the capaaityease of the system was well below
the increase in demand (Table 1).
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Table 1
Installed capacity trend in Argentina between 19&0d 2008 — In Mw.

1970 1980 1990 2000 2008
Capacity GW 6,7 12,0 17,2 25,9 28,1
Average
generation
GWH
(=consumption) 17875 32889 40341 74525 102240
Theoretical
maximum
capacity GWH 58613 105269 150383 227386 245834
Average Use
Factor 30% 31% 27% 33% 42%

Annual Average Increase in %
1970-1980 1980-1990 1990-2000 2000-2008 1990-2708

Capacity GW 6.0% 3.6% 4.2% 1.0% 2.8%
Average
generation
GWH
(=consumption) 6.3% 2.1% 6.3% 4.0% 5.3%
Theoretical
maximum
capacity GWH 6.0% 3.6% 4.2% 1.0% 2.8%
Average Use
Factor 0.2% -1.5% 2.0% 3.0% 2.5%

Source: Author’s estimates using data by OLADEES#010.

Supply behavior, expressed in terms of the grovitimsialled capacity, has been in line
with the different socio-economic and electricigc®r models in force before and after
the reforms. Between 1970 and 1990, the growtmsthiled capacity greatly exceeded
the growth of the demand. The installation of largational and binational
hydroelectricity and nuclear power plants createdamosphere of supply security that
collapsed at the end of 1989, when a high levelnafvailability was evident in view of
old conventional thermal capacity requirements. E\oav, after the reforms, that capacity
recovered thanks to a series of minor investmeidenby the private sector immediately
after privatization. By the end of the 1980s, Argem like many Latin American and
other countries, faced serious domestic and foreigiot problems, which limited the
budget of their public companies, sometimes repgrtieficits as a consequence of taxes
with net tariffs below the real cost of electricity fact, the Convertibility Plan was
meant to overcome — at least in the medium-terrhe-limits to domestic and foreign
financing derived from such situation and from afationary process that, in Argentina,
was severe since 1975. However, electricity seowestments were highly dynamic in
spite of such context.
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Figure 3 shows that, towards the end of the 198@sge is relative stagnation of the
increase in installed capacity, but between 1970 E900, the trend of investments in
generation capacity exceeds investments over foemeperiod. After the convertibility
crisis (2002), however, stagnation continues, auhcity even decreases because some
thermal plants were taken out of service as thaghed the end of their lifetime.

Figure 3
Installed capacity trend for the public service ass long periods. In Mw.
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Source: Author’s estimates using data by OLADEESH010.
2.3. Thermal generation and the problem of naturabjas supply

One of the most important aspects brought abouhéystructural transformations of the
1990s was the drastic change in the technologiesiemm. As is well known, the
introduction of high-efficiency combined cycle techogies was an outstanding feature
at the world level as of the beginning of that diecadn Argentina, that trend was also
boosted by the vertical and horizontal reintegratid energy chains, which led to the
emergence of energy conglomerates. As a consequateractions between the gas and
electricity markets became highly dynamic.
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1970

Figure 4
Generation trend by type of technology across |gregiods.
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Source: Author’s estimates using data by OLADEESH010.

The growing trend of thermal generation, mainly hwitatural gas equipment, was
correlated with a dramatic increase in gas demé&iglies 4 and 5). Such trend, which
was already growing before the reforms, intensified

Several factors contributed to this type of expamsdf electricity supply. On the one
hand, over the 1980s, several countries becaméteddor different reasons, but in
many cases in Latin America, the building of lasgale hydroelectric facilities required
massive investment and foreign loans. In Argentiigh works — particularly those over
the Limay River basin, carried out by the statecampany Hidronor — were financed by
a creative and efficient system comprising domdsiicls coming from the oil revenue.
In the case of binational works, however, delaygrpricing and the growing importance
attributed to their environmental and social impeegtricted the construction of new
hydroelectric power plants. The Yacireta case wablematic in that the cost per
installed MW greatly exceeded initially expectedtsb

* The initial budget had been estimated in around 1500 million dollars. By 1979 it had already
reached 5350 millions. Without the current expansion, it is estimated that the cost per MW is over
3600 u$sd/KW; this figure should be compared, for example, to the approx. 2000 u$Sd/KW that
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On the other hand, the reform process enabled tprigeoups to have access to gas
reserves and to electric generation assets. Téated opportunities to expand generation
with pre-existing conventional thermal plants anidéhwnew combined-cycle plants
which, thanks to investment and operation costaeéniced by low-cost gas, led to a rapid
increase in value of the purchased reserves anamfead high returns of electricity and
hydrocarbon sector investments. Vertical integratigermitted to a certain extent, and
the horizontal integration of gas and electricibains, brought about the emergence of
private electricity conglomerates with interests Argentina, but also in other Latin
American and Caribbean countries and in the retiteofvorld.

Figure 5

Natural gas consumption trend for thermal generatio
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Source: Author’s estimates using data by OLADEESH010.

One of the aspects of this new strategy was tleatthin actors also tried to achieve the
expansion of their markets through natural gademtecity exports. In fact, much of the
capacity installed between 1992 and 1997 was mearte sold to Brazil, which

was ltaipa, which was also affected by highg costs. During the 90s, these values were compared
to the investment costs for combined-cycle plant technology, which were estimated between u$sd
600 and 800 per kW, with low operative costs due to natural gas price and to the high efficiency
level of this technology, which was new back then.

10
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demanded ever larger amounts of energy. Likewis@rder to monetize their reserves,
gas producers started exporting gas to Chile, Bead Uruguay, much of which was
meant for electricity generation. In Chile, expansriestrictions imposed on hydroeletric
generation boosted the installation of combinedecyacilities running with cheap gas
imported from Argentina.

A prevailing idea at the time was that plenty of geas available and that prices would
not rise. It must be remembered that over moshefit990s, the price of the oil barrel
fluctuated around an average of 18 dollars/bameArgentina, export reference values
for gas were near the Canadian gas price expottet)SA, which did not differ much
from Argentine domestic prices and from export ggido Chile and Brazil. In this
context, there was an amazing growth of gas prasluat Argentina. However, since no
investments were made for exploration, such palésulted in a fast reserve depletion
rate.

Since the aim was to monetize reserves, and pnesaives were overvalued, very little
exploration was carried out. In fact, the numberodfwells increased by over 52%
between 1990 and 2004, in relation to those dritietiveen 1973 and 1990, whereas the
average number of exploration wells decreased tharre 32%. Actually, producers used
to report reserve increases on the basis of figthhas had decreased thanks to a re-
categorization of reserves prior to the privat@atiAt that time, proved reserves were
thus transferred to the unproved category (KoRuljet Al., 1993; Kozulj, R. 2000). As
time went by, reserves that had always been prowe@ reported as discovered. No
correlation existed between exploration wells anel teport of reserve discoveries by
areas. Year after year, the amounts produced veenpensated for by reports of reserve
increases that were not correlated with the saaxpéoratory activity that was carried out
(Kozulj, R. 2000).

On top of this, the economic crisis between 1998 2002 did not favor high-risk
investments. The domestic market remained staghartedoil and gas exports continued
to grow. In 2004, several factors combined to m#iee problem evident. On the one
hand, after the 2002 crisis, Argentina “pesifiet¥’ gas price, which meant dividing its
dollar value by three between 2002 and 2004. Omther, as of 2003-2004, the price of
crude oil, gas and related commodities startedide. in this context, the distance
between domestic and international prices becameaddtitional factor to freeze
investments, both high-risk and development onggi(€ 6).

11
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Figure 6
Domestic and international gas prices. In US$ / MBT
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Source: Kozulj, R. (2009) using data by the ArgemtEnergy Secretariat and BP Statistical Review of
World Energy, 2009.

In Argentina, the gap between domestic gas priodsiraternational reference prices for
gas transactions between the United States andd@avas almost non-existent between
1990 and 1999, but it widened as of 2000-2003,hiegcalmost US$ 4/MBTU in 2003-
2004, and US$ 6/MBTU in 2005. In this complex dotiteand international context, the
Argentine authorities permitted a relaxation otaier regulation3so that gas value could
reach similar and even higher levels than it hadl dnger the reform period (1993-2001),
but in the new price context, these “market sighasre still far from producers’
expectations, who wanted to establish domestiqpgas signs based on the opportunity
cost. From the point of view of security supplyistkituation became absolutely crucial
for Argentina.

® A first step to restore the price of gas consisted in agreeing with producers a minimum supply barely below
the price that was in effect during the convertibility period. This measure was accompanied by the expansion
of an OTC market. Both measures helped to bring the average price obtained by the producers to a value
close to u$sd 2 MBTU, which was higher than that obtained during the convertibility period but lower than
the international transactions’ reference price. Recently, the government launched the “Gas Plus” program,
which acknowledges international prices for all “new” gas added to the supply.

12
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The first measure that the unavailability of gasught about, was the progressive
discontinuation of exports to ChileConsequently, private Chilean investors had to
invest in diesel plants, re-invest, partially ade in hydroelectricity, and also build a
regasification plant that has recently started afeg. But this discontinuation of Chilean
exports was not enough to avoid the growing consiompf alternative fuels, such as
Fuel Oil imported from Venezuela, Gas Oil and el®&its imported by the main energy
operating company, largest producer and traderaitaral gas in Argentina. Since the
authorities did not adjust end user tariffs eithratych of the cost was absorbed by the
State by means of subsidies and compensationedremgenerating companies.

Figure 7
Fuel consumption for thermal generation 2001-2009
Natural Gas in dani, FO,GO y CM in tons
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Source: Author’s estimates using data from CAMMESA.

e Although the development of gas exports concerned private actors, it was the Argentine
government who authorized them. But such authorization was granted on condition that internal
demand had to be satisfied first. For this reason, when the first shortage symptoms appeared,
exports were progressively interrupted. As the Chilean investors had invested around u$s 5000
millions in gas power plants and in gas transportation and distribution infrastructure, the only
solution found was to import LNG. For that purpose, in 2004 the decision to build a regasification
plant was made.

13
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The peculiarity of the Argentine case is not otigttit kept a distorted scheme of prices
and tariffs, but also that, in spite of state imigtion in this policy area, it was not able or
willing to change its main institutional and regoly model to adapt it to the crisis
described above.

The negative impact of gas nationalization in Balivon private investments was
probably a contributory factor to prevent a radmalirse of action in Argentina (Mora, J.
1998). Negotiations carried out by the authorig@sing at improving producers and

generating agents’ incomes by means of subsidiesis¢o have been the prevailing
option so that the crisis could be faced withosorang to a deep change in the model
and, on the other hand, without dealing with thendstic political costs that price

liberalization would have implied (Bariloche Foutida, 2004).

As stated above, however, the situation regardiag supply is critical in that, since
2004, the system has exceeded a thermal genesteyage equivalent to 55% of total
electricity generation including imports, with aasé that reached 70% in months of peak
consumption. Such a situation deserves a spe@aifsas for at least two main reasons: a)
the fact that investments meant to increase gaslysand reserves are not made by the
national government but by external private actbysthe possibility of diversifying the
Electricity Generation Matrix is a limited option the short and medium term, and does
not depend entirely on the authorities either. 1@jras these statements might sound, they
are not so when the context is taken into consideraThus, special attention shall be
devoted to this issue in the following section.

Firstly, though it is true that energy price sidrave played a role in the development of
this situation, and that this is what the authesitcould modify, there is no certainty that
the actors would respond to them by means of lanyastment in order to guarantee the
gas or liquid fuel supply necessary for thermalegation. Secondly, Argentina has a
relatively limited number of hydroelectric planssnce the largest projects are binational.
Even though the promotion of renewable fuels laedclby the national Energy
Secretariat by means of the GENREprogram could overcome both problems, since
they are fifteen-year contracts entered into byéenthey comprise only a total of 1145.7

" The program, launched at the end of 2009, conmpiise supply of 1,000 MW worth of renewable energy
by means of fifteen-year contracts, to be awardethb state-run company ENARSA. It should be clear
that ENARSA is actually a government office in amarof project, works and energy purchase
management, not an energy company with physicatsasthe GENREN program means to tender 50 MW
modules, with a repayment mechanism that could seoaver investments in new generation projects.
Initially, it was expected that 50% of the 1,000 Mduld be produced by new wind farms. Also, an
additional amount of 150 MW were to be producedthgrmal plants running on biofuel, 120 MW by
waste, 100 MW by biomass, 60 MW by mini-hydro, 3Wby geothermal, 20 MW by solar power and 20
MW by biogas. If these projections by the Energgr8tariat were fulfilled, investment by 2016 would
range between 2,200 and 2,700 million dollarsweleer, though the supply exceeded the expected 1,00
MW, it comprised 85% of wind farms.

Sourcewww.energiaynegocios.com.and ENARSA.
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MW distributed across more than 30 projects, offelg 27 private companig&sEach
one of these aspects will be analyzed below.

3. Problems faced by Argentina regarding the achie@ment of gas
supply security for electric power generation.

3.1. Natural gas supply and company strategies adtgal by the main actors

The natural gas supply market has always been yhigbhcentrated in Argentina.
Considering only gas production amounts by eacmmperating company, REPSOL-
YPF, currently called YPF S.A. in Argentina, acctathfor 27% of the total (according
to the Energy Secretariat, 2008). It also oper#heslargest gas field in the country
(Loma La Lata-Sierra Barrosa), accounting for 50%total reserves or resources of the
Neuquen Basin. This, in turn, accounts for only 28%otal gas resources in the country.
Even if it is difficult to estimate the actual skaf this group in reserves and production
— both because of deficient official data and beeahe company also trades in gas from
other operating companies where it is not amongrthm actors — its leading position in
the market is beyond question. Figure 8 showseh®maming operators.

® The GENREN program has been awarded to local equipment producers like IMPSA and to international
operators too, such as Endesa and AES.
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Figure 8
Gross natural gas production by main operator inlitan cubic meters/day
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Source: Author’s estimates using data by the Nati&mergy Secretariat.

The strategic position of Repsol-YPF is also a egosnce of its production
concentration on the Neuquen Basin, which is 0390Lkm away from Buenos Aires,
whereas the second main operator, Total Australigh also operating with Neuquen
Basin reserves, concentrates its work on the AluBtain, most of which is off-shore,
and with a transport infrastructure that needscteral over 3000 km in order to reach the
main consumption points. Besides, transport cap&ain the Neuquen Basin triples that
of the Austral Basin.

In this context, and considering that proved, pbddand possible reserves until the end
of the concession of current operating companigesesents 85% of the total in the

country, the analysis of the strategy adopted bysBeYPF becomes a key element in
order to understand the vulnerability of the Argeatelectricity supply system.

3.1.1. Repsol-YPF production and investment stratgg connection between the
policies adopted by the Government of Spain and tlireimpact on Latin America in
general and on Argentina in particular’.

° The contents of this section belong to researatk warried out by the author for ECLAC in 2009.
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Once the strategic importance of the Repsol-Y@Foup for supply security in Argentina
has been established, it is necessary to examirs¢ hdis been the impact of YPF
privatization on the growth of Repsol-YPF interpaal activities, the role played by
institutional changes in Spain, and how investmdrage shifted from Argentina and
other Latin American countries to regions suchhasrtorth of Africa, which is a crucial
step to see to hydrocarbon supply in Spain anddugpthe cost-effectiveness profile in
the LNG world market (I1za, M. P., 2007; Kozulj; 2009).

Before purchasing 99% of YPF S.A total share issu999, Repsol was a Spanish state-
run company with no significant international atttes. Their operation in Argentina
took place within a context of a generalized agguesinvestment by Spanish companies
in every energy sector areas and in other pubtidcas in the beginning of the 90s. The
importance of such strategy was outlined togethih Wfinancial actors such as the
BBVA and La Caixa. The aim was to strengthen Sgapusition within the European
context by their state companies operating in LAtinerica and supported by the most
powerful of Spain’s private financial sector. YPFAStakeover meant the entry of the
Spanish state-run company to almost every Latin igae country since YPF S.A.,
before being purchased by Repsol, had acquired 8agsets, which in turn operated in
Peru, Bolivia, Ecuador and other countries. At shene time, with PEMEX becoming
part of Repsol, their access to the Mexican and U&#kets was facilitated (IZA, M.P.,
2007).

However, this action stage through the Spanish mowent and their public companies
changed as Spain also started its own privatizationess.

That is, it is necessary to examine on the basengfirical evidence, how the pursuit of
clear objectives regarding supply security in Spairthe context of the European market
opening, has conditioned supply security in a genip country such as Argentina as
from the exploitation of its natural resources (8gzP. 2008; 2009). The importance of
this issue lies in the fact that the emphasis orketdiberalization in Argentina implied,
among other things, that the State would be freedh fthe financial burden related to
investment expansion in the energy sector, in otaelevote efforts to social purposes,
whereas supply security would be safeguarded byoaeps of private investments
attracted by the incentives and advantages gratiotdtie international private sector
through the design of the new rules of the game.

10 Repsol YPF S.A., is a corporation founded in 198iginally comprising a group of companies
previously belonging to the National Hydrocarbostitute (INH), whose activities included exploratjo
production, transport and refining of oil and gé&en in 1999 Repsol took over most of the assetheof
Argentine state-run company YPF, the corporatios wamed Repsol YPF, S.A., becoming an integrated
multinational oil and natural gas company, one taf targest private oil companies in the world, with
operations in more than thirty countries. It isoalke largest private energy company in Latin Ageein
terms of its assets, and it employs over 37,00@lpearound the world.
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This is not a side issue, since it reveals onenefweakest points in Argentine energy
policy, which based the expansion of energy supplynarket opening and liberalization
rules. This came against company policies of resgrgnetization that were conceptually
far from the government’s objective of ensuringemtal supply.

The purchase of YPF in Argentina-el principal a@otes de las reformas- brought about
a 140% increase of Repsol’s assets, whereas gstdom liabilities grew to 349% and
the short-term ones to 267%. Pero, Repsol-YPFdasominada tras la adquisicion de
YPF S.A. de Argentina) considerably reduced its éetween 2001 and 2002, a fact that
has not found a likely explanation either in reatto physical assets de-investment or to
net operation incomes (Table 1). Curiosamente @ssendeudamiento de Repsol-YPF
fue paralelo a la gran fuga de divisas que ocwmida Argentina entre marzo de 2001 y
diciembre de ese afo. Aunque formalmente ningunebgr puede ser establecida,
ciertamente el hecho de que los principales bamosdos de Argentina fuesen
espafoles y accionistas de la petrolera espafaola lescho llamativo

Table 1
Description of the change in the main items of Reps balance sheet after its YPF
takeover in 1999-2000, and its indebtedness process 2003

Debt
(millions
of
Year Euros) Variation
1998 3534
1999 17136 13602
2000 20398 3262
2001 16555 -3843
Description of Repsol’s Balance Variation 2002 472 -9083
Sheet ltems 1998/1999 2003 5047 -2425
Operating Income 38%
Results before taxes 16%
Operating Results 59%
Total Assets 140%
Assets 140%
Equity 107%
Minority stakes 24%
Long-term Financial Debt 349%
Other Long-term debt 85%
Non-current Liabilities 61%
Short-term Financial Debt 267%

Source: Author’s estimates using data by Repsdighda in their webpage, 2003-2004.
As a consequence of policy changes in Spain arttieokearch for private investment

opportunities, as of 2004 Repsol-YPF dej6 de setasy was controlled by a principal
shareholder related to the construction busindsgupo Sacyr Vallehermoso. In 2008,
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its total share issue comprised: Sacyr Valleherm8sA.: 20.0 %;_Criteria CaixaCdrp
14.1%; Chase Nominees Ltd.: 9.8%; Petroleos MexisdREMENX: 4.9%; AXA, S.A.:
4.2%; BarclaysBank: 3.2%; Mutua Madrilefia2.0%; Caixa Catalufia 1.62%; Stock
Exchangéminority shareholders): 40.18 %. However, the gomeent of Spain kept
considering it a relevant actor in the Spanish gneguolicy, in the context of the
European opening of energy markets.

As has already been said, most of the assets dedtioy the Repsol group in Latin
America derived from the prior purchase by YPF adxds oil company, which had
assets in Bolivia and other countries in the upstresector. This is how Repsol-YPF
became one of the main regional actors (Table 2).

Table 2

Repsol’'s main assets and contracts in the upstreseator in Latin America

Argentina YPF has mining rights over 113 block#\igentina.
21 exploration blocks, with a net area of 50,22F km
92 exploitation blocks covering a net area of 26,607

Brazil . Repsol participates in 22 blocks in Brazil's makpleratory basins: Cuenca de Campos
. It is the operating company in 11 of those blocks.
. It is the first private company with off-shore eagtory mining domain in the Santos Basin
. It holds 10% of one of the largest oilfields in t@untry. It is currently one of the main energyegration
bases in Latin America.
Bolivia . Repsol has mining rights over 31 blocks.
. 6 exploration blocks with a net area of 7,022km
. 25 exploitation blocks with a net area of 1,489%kin the Beni, Pie de Monte, Subandino Sur gnd
Subandino Norte Basins.
Peru Repsol has mining rights over 8 blocks: 39957 109, 76, 103, 56
. 6 exploration blocks with a net area of 31,395 km
. 2 development blocks, with a net area of 203 km
. Repsol operates the consortium that will exploét Kinteroni X1 field situated north of blocks 88d266,
also shared by the company and from which the Gzapsoject production comes.
. The Camisea Consortium, where Peru has a 10% sirareunced in 2008 the beginning of operation| of
block 56 with commercial extraction from the Pagomlfield in Cuzco, Peru.
Ecuador . Repsol has mining rights over 2 development blauikis a net area of 770 Km
. Block 16, in the eastern province of Orelllana;hwitivacuno and Bogi-Capiron it extends across 220
thousand hectares.
. The agreement signed in Ecuador extended the éxtdmi period to six years — from 2012 to 2018 - fo
block 16, and a transitional one-year period waahdished.
Colombia Repsol has mining rights over 9 blocks.

. 7 exploration blocks with a net area of 4,278 km2

. 2 exploitation blocks (Capachos and Cravo Nortéh winet area of 268 Km

. Three new discoveries took place in 2008, two ofctvhwith Cosecha Z and Cosecha Y Norte test
drillings, in the Cosecha block of the Llanos Ot#es basin, where Repsol has a 25% share and Pxy,
(with 75% share) is the operating company.

Venezuela Repsol has mining rights over 6 blockghie eastern and western regions of the countrgcifigally in

Quiriquire, Barrancas, Mene Grande and Yucal Placer

. 2 exploration blocks with a net area of 669*km

. 4 exploitation blocks with a net area of 443%m

. It has exploratory rights in the Cardon IV Projeetonging to the Rafael Urdaneta Project.

. Repsol has a multiple service contract over onesldgwment block called Reynosa-Monterrey in the
Burgos basin, north of the country.
Initially, it is a 20-year contract.

It will be enforced as of December 2014
Original area: 3,538 kfn

Current area: 373 km

It has 51 active oilfields.

Mexico

Source: Author’s estimates with Repsol data.

" Through Criteria and Repinves
2 Through Repinves
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Over the 2003-2008 period, important changes tdakepin the orientation of Respsol’s
investments, with an important displacement — as evédent through its financial results
— in the space relation (or relation by geograghmeeas) between: 1) origin of
production; 2) origin of income; 3) purpose of istraents.

In order to fully understand this process, it isessary to analyze a series of figures that
will show the strategy adopted by the group. Rirdthen, the origin of production in the
upstream sector will be shown (Figure 9).

Figure 9
Trend of upstream production (activities classedB&D) =
according to origin of production.
ABB (Argentina-Bolivia-Brazil) and Rest of the wail- 2003-2008 period.
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Source: Author’s estimates using Repsol data.

Even though the real contribution of the ABB regiphrgentina-Bolivia-Brazil) to
production cannot be assessed accurately becauke ofodifications introduced to the
way of classifying the origin of production betwe2d03 and 2004 (and after 2008), total

¥ The activities that Repsol classifies as E&P (Ergion and Production) refer to activities of the
Upstream sector within the hydrocarbon industryirchéhat is, exploration, exploitation and develam
in the oilfields to produce hydrocarbons (gas ande oil).
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production clearly decreased as of 2004. Anywaig @ssential to point out that most of
the hydrocarbon volume is extracted in Latin Ameriavith Argentina as the main
source.

Operating results, however, followed a differenttgra mainly as a consequence of the
price policies implemented in Argentina, and seewitylin Bolivia, as of 2006.

Figure 10
Operating Result trends in the Upstream sector éativities classified as E&P)
according to the origin of production.
ABB (Argentina-Bolivia-Brazil) and Rest of the Wail- 2003-2008 Period
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Source: Author’s estimates using Repsol data.

Note: In this case, part of the results in Resthef World may also come from some ABB country as a
consequence of change in classification criterfacééd in 2004 with respect to 2003, and 2008 with
respect to 2004-2007.

In order to understand the extent to which pricécpms affected changes in the total
production profile according to the geographicaaa; the quotient between Repsol's
operating result valuésand production levels in the Upstream sector vetisnated, as
expressed in kBOB/day (Figure 11).

% For this estimate, values of the item OperatinguResefore taxes as displayed in the figures stibthby Repsol
were taken into account, as well as those regatioguction magnitudes.
15 kBOE/day means a thousand barrels of oil equivaetay.
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Figure 11
Trend of net benefits per unit before taxes — Eunasr kBOE
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Source: Author’s estimates using Repsol data.

Although these results are also a consequence dfiferent Gas-Oil mix in each region,
they reflect the impact that diverse price polidiese had in the ABB region, basically
dominated by the results for Argentina, with respecthe rest of the world. Thus,
whereas thead hoc regulations imposed in Argentina and the change$alivian
legislation tended to reduce the net profit pert wbtained in the exploration and
production stage, in the rest of the world thisfiprper unit grew according to the
international price trend.

Anyway, the low profit per unit obtained in eaclseand the high average total costs per
unit implied (Euros per BOE), as resulting from #stimates based on Repsol’'s balance
sheet®, are quite striking.

6 The difference between the international averagference price (as estimated with data from BP,
Statistical Review of World Energy, 2009) and ogiataresults according to Repsol’s balance sheats a
magnitudes would yield average total costs for 20084, including all the “government take” in ABB
(with Argentina as the main country) and Rest ef\orld, of 45 US$/BOE in Argentina (ABB) and 39.4
US$/BOE in the Rest of the World.(Author’s calcidaés).

22



[ISD Project TKN 2009-2010-62000tit9The Argentine case for Energy Security-
Paper by Roberto Kozulj-Bariloche, Argentina, april 2010.

However, Repsol’s decision of investing abroad wasicularly emphatic as of 2004,
irrespective of the fact that operating resultstif@t year in ABB exceeded those of 2003.
This is not a minor fact since it reveals thasiguite likely that better price signs would
not have meant larger investment in Argentina aryywaomething that cannot be either
confirmed or refuted. Yet it does draw attentioratorucial aspect related to the fact that
central countries search for their own supply sécuweind better horizons of cost-
effectiveness, specially after the change of cdntexhe world energy market as from
2003 when China and other emerging countries showgds big consumers and
potential foreign investors in the search of gad aih reserves disputable at a global
scale. In a country such as Argentina; in turrg tirategy (basing its supply security on a
private investment process) has not brought abasitipe results. To sum up, the
arguments in this discussion intend to confirm thtle central countries 