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ABSTRACT

Electricité de France (EDF) is a leading playethi@ European energy market by being both the
first electricity producer in Europe and the wosldéading nuclear plant operator. EDF is also
the first electricity producer and supplier in FeanHowever, Europe, EDF’s core market, is
currently underperforming: the European sovereigbtdcrisis is lowering significantly the
growth perspective of an energy market that hasadilr reached its maturity. As a consequence,
European energy companies are now looking at iatenmal markets and especially BRIC
economies where economic growth potential remaiglk. Among them, Brazil is expected to
keep its strong economic and electricity demandvtrgoerspectives for the coming decades.
Though Brazil has not been considered as a stcapemirity for EDF after the Light reversal in
2006, the current economic situation has led theu@rto reconsider its position toward the
country. EDF’s current presence in Brazil is lindite its stake in UTE Norte Fluminense, a
thermal plant, located in the state of Rio de Jandihis report investigates the possibility and
the feasibility of EDF’s activities expansion inail and what added value it could bring for the
Brazilian power market. Considering that the stafuo would not allow EDF to take full
advantage of Brazil's future growth, this work dentifying the various options that are
currently opened to EDF: market exit, status qu2k-Elone, local partner. For that purpose, this
study collects and analyses the latest energy malkia as well as generation companies’
information which are necessary to give a relewametview of the current brazilian power sector

and to present EDF strategic options for the cquntr

Keywords: EDF, Brazil, UTE Norte Fluminense, MPX, entrarateategies, Brazilian power
sector, electricity market, installed capacity, g@tion, utilities, partnership, power plants,

country energy mix, transmission and distribution.
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1. INTRODUCTION

EDF is the leading power utility in France and afighe leading power companies in Europe.
The current European sovereign debt crisis andithe effects of the 2008 financial crisis have
reduced EDF’s growth perspectives in its historicedrket, Europe. As a consequence, the

Group is looking for new growth engines.

The Brazilian power sector, contrary to the Eurappawer market, offers strong future growth
potential and opportunities for the private sedByazil has the largest electricity market in Latin
America with a total annual consumption of some @@@ GWh in 2011 and is going to
continue to grow fast because of both a combinatioeconomic and population growth along
with measures to increase accessibility of elatyrio the wider public (EPE, 2011). Brazilian
population is expected to increase from 193 million2010 to 220 million by 2020 and
economic growth is forecasted to pick up by alnmogiercent annually after 2013 according to
the International Monetary Fund (IMF). Consequenghgctricity consumption is set to increase
by 4.5 percent annually. According to the MinistriyMines and Industry (EPE, 2010), Brazil
will have to install a total capacity of 152 GW B§20 compared to 93 GW in 2006, in other
words an increase of 63 percent. Therefore, Braagds substantial investments in generation,
transmission and distribution. According to theemitional Energy Agency (IEA, 2011), the
Brazilian power sector will need a USD 10 billioerpyear investments until 2030. These
investments will have to be made mainly by the aigvsector and the current power market has
been established in order to attract foreign immests. Consequently, Brazil offers many

opportunities for foreign investors and internatibpower utilities like EDF.

During my internship at the strategy division of ED the Paris’s headquarter, | was in charge
of making strategic plans for the Latin Americaaam@nd | had the opportunity of briefly

studying the Brazilian power market, one of therenir burning issues for the company. With
13



this paper, | wanted to use the knowledge | acduilteing this experience to continue my work
on that subject and to go further in the reseaialtihted at EDF. This paper has for objective to
evaluate the alternative strategic options of EDBiiazil. To do so, an extensive explanation of
both the dynamics of the Brazilian power market @hed EDF's company profile are the

prerequisites.

The first chapter is presenting the objective drel gtructure of the thesis. The second chapter
will focus on the general description of the Brazilpower sector. First, an overview of the local
electricity market will be given through the anadysf the markets fundamentals, the country
energy mix, the supply chain of the Brazilian aliedty market and the power sector economic
characteristics (2.1). Then, the paper presentsdifierent energy policies that have been
implemented in Brazil since the creation of itscéleity market (2.2). Finally, the last part will
investigate on the framework and dynamics of threetu power market model (2.3).

The third chapter studies the EDF company proklest an extensive explanation of the Group
business model as well as its activities in Fraitsehistorical market, in Europe and in the other
parts of the world will be given (3.1). Then thedst will discuss EDF financial results and the
strategy for Europe and internationally (3.2).

The fourth chapter will show that EDF presence naz8 can be an opportunity for both the
company and the Brazilian power sector. EDF hasistorical expertise in all the electricity
supply chain and in each type of power generatiwh Brazil could directly benefit from this
expertise if EDF was consolidating its presencthécountry (4.1). On the other hand, Brazil is
representing a strong growth engine for EDF thatlccgrofit from the local power market
growth perspective and opportunities if the compamg well positioned in the local electricity
sector (4.2).

The fifth chapter will analyze the different strgite alternatives that EDF could choose for

Brazil. First, the group activities in Brazil wibe presented with a specific focus on EDF’s

14



brazilian subsidiaries Light, that the group figaslold in 2009, and UTE Norte Fluminense, a
highly profitable local generation asset (5.1). A hine different strategic options (market exit,
status quo, EDF alone, local partnership) of themgany will be presented and evaluated (5.2).
This paper will end with a case study which will to evaluate the feasibility of a partnership
between EDF and MPX, a Brazilian local power a¢%08).Finally, the sixth chapter will be the

conclusion of this thesis.

2. GENERAL DESCRIPTION OF THE BRAZILIAN ELECTRICITY MA RKET

2.1 Overview Of The Brazilian Power Sector

2.1.1 Market Fundamentals

Since the 1990’s, Brazil has become an importatur af the world energy landscape. Indeed,
Brazil is the 10th largest energy consumer in tlogldvand the 1st energy consumer in South
America. Brazil's power consumption represents ntbe: double the combined consumption
of Argentina, Chile, Bolivia and Uruguay (EnergyMetPrice, 2010). Brazil has consequently
the largest electricity market of Latin America. terms of installed capacity, Brazil can be
compared to the United Kingdom or France even thotighas a much bigger transmission
network. Petrobras and Eletrobras, which are the mmost important state owned power
companies in Brazil, are also the most importaetrgy actors in Latin America. Brazil has the
largest capacity for water storage in the world apdroelectricity represented 78 percent of its
installed capacity in 2010 according to the EPEazi8is power situation could be then

summarized as having a high hydroelectric potetdacdted in far consumption areas, a complex
transmission network due to the immensity of thentny, an electric system dominated by

public utilities, and a strong electricity demahdttshould double in the next ten years.
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2.1.2 Country energy mix

Brazil has one of the world’s largest shares ofrbgtectricity generation in its energy mix: in
2009, electricity generated from hydroelectricitgcaunted for 84 percent, thermal plants
accounted for over 13 percent, biomass about Sepeand nuclear plants generated 3 percent
(IEA, 2010). The high share of hydroelectricitythe country energy mix enables Brazil to have
a large part of its power generation free of CO2ssions. The country has about 2 000 power
plants in use accounting for 112 GW of total idsthlcapacity in 2011. Brazil's total installed
capacity (112 GW) is nearly equal to the French thiweigh the Brazilian territory is seventeen
times bigger than the french one. In terms of lledacapacity, in 2010, hydroelectricity

accounted for 78 percent, thermal for 19 perceatjaar for 2 percent and renewables for 1

percent.
Figure 1: Country Energy Mix
2010 2019 2030 CAGR
2010-2030

Installed 112 167 217 +3.4%
Capacity (GW)
Hydroelectricity 87 123 156 +3.0%
Thermal 21 33 33 +2.3%
Nuclear 2 3 7 +6.5%
Renewables 1 7 21 +16.4%

Source: EPE (2011)

Brazil's national energy ten-year plan for 2010-2@2t the objective of increasing the installed
capacity by 61 percent with 167 GW installed in 20The share of hydroelectricity in the

country energy mix should be reduced from 78 pdrt®m0 percent because of the increasing
importance of oil and wind energy which should reaespectively a share of 6 percent and 4

percent (EPE, 2010).
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a) Hydroelectricity

Brazil has some of the world’s largest rivers andirbelectric power plants. If one part is
already used to generate electricity, the hydraetepotential is still immense and remains
workable for generation use at a competitive clmsteed, so far Brazil has developed only 25
percent of its hydroelectric potential while Franmethe US for instance have respectively

already developed 97 percent and 68 percent af pogential (Albouy, 2011).

The wall hydraulic system provides the major pdrtBoazil's electric production: in 2010,

hydroelectricity accounted for 78 percent of thardoy installed capacity (which means 87 GW
of the 112 GW installed capacity in 2010) and repnéed 80 percent of the electric consumption
(378 TWh on a total of 472 TWh in 2011) (EPE, 20Ihere are about 140 hydroelectric power
plants in operations in the country. The main hgtiotric plants (installed capacity superior to
1 000 MW) account for 2/3 of the installed capa¢iEperdata, 2011). The hydraulic domination
will continue in the long term despite the governtge effort to diversify the country’s

generation mix: in 2019, hydro power will still acmt for 72 percent of the generation mix with

an installed capacity of 124 GW (Figure2).
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Figure 2: A hydro-based generation system

Installed Generation Capacity
2009 - 2019, GW

2009 2015 2019

Source: Booz&Co (2010)

The high hydraulic period is generaoccurring in MarchApril excepted in the South whic
generally has its hydraulic period during the secpart of the year. The majoiasins are
located in the regiof Parana, Tocantins, Rio Sao Francisco and thezAmaegiois. The
Amazon region is goipto undergo important power projectsween 2011 and 2020 with t
EPE’s tenyear plan. Two important projects are currentlyhia pipeline in this region for 201
the Jirau dam (350 MW) on the Madeira River and the Santo Antgower plant (3150 M\)

in the state of Rondonia. These projewere undertaken in order to strengthen the ma
integration of Brazil, Bolivia and Pe (Albouy, 2011). The ighly controversial Belo Mont
project (11233 MW) should start operations in 2015 despite #teng opposition of

environmental associations and local communi
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Belo Monte, once in operation, will become thedHhargest hydraulic dam in the world after the
Three Gorges dam in China (22,5 GW) and the Italpm (14GW) which is located at the

border of Brazil and Paraguay.

It is important to note that though the majoritytioé big hydroelectric power plants projects are
generally contested, because they can lead to demmaigthe eco-system or because of the
displacement of local communities, they have akslpdd Brazil to drastically reduce its carbon
dioxide emissions over the last decades. Indeedrding to the Ministry of Mines and Energy

(MME, 2010), a smart combination of hydro and reakle energy use enabled Brazil to avoid

800 million tons of CO2 for the last 30 years.

b) Thermal

After hydro power, electricity production comesrfrdhermal plants which generally use oil and
gas. In 2010, thermal plants accounted for 19 meregBrazil's energy mix with an installed

capacity of 21 GW (Enerdata, 2010). In 2019, thénntents should account for 20 percent of
the country energy mix with an installed capacity3® GW, in other words a compound annual

growth rate (CAGR) of 5 percent between 2010 arid®4Eigure 1).

Thermal plants expansion in the Brazilian energy has been limited for a long time because
of the insecurity of gas supply, principally comifrgm Bolivia, and because of the lack of
adequate transport infrastructure (pipeline netaprkn order to avoid an unpredicted lack of
supply, the authorization of building a thermamilin the country is only given if utilities can
ensure public energy authorities that they hawdialile and constant access to gas. However, in
order to cope with that situation, some thermal goplants are now adopting a hybrid system
using both oil and gas which enables them to redlueie dependence on gas supply (Ambrosio

and Costa, 2008).
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Thermal plants expansion is also limited for anotheason. Indeed, their functioning is
generally conditioned by hydro plants’ reservogsels. In a normal or humid period (with a
high reservoir levels), an entirely flexible theirpéant would not work at all, as reservoir levels
of hydro power plants would be sufficient to resppdo the entire electricity demand. On the
contrary, in drought periods (characterized by tegervoir levels), a thermal power plant could
work during the wall period of drought, so that tleservoir levels can refill. The reservoir
refilling can take from 1 to 2 years. Therefores thnctioning of thermal plants can be seen as
either “everything” or “nothing”, a situation thdbes not offer a sustainable solution for power
utilities using thermal energy. In order to tactiat problem, energy authorities created ten-year
energy plans, which regularly incorporate a qudtgp@wer plants projects that have to be

realized (Silvain, 2008).

Despite these constraints, thermal energy is prediito grow significantly in the coming years
and especially gas thermal plants. In additioniterdifying the country energy mix, the recent
discovery of off-shore natural gas by Petrobras twedinvestments that are planned to secure
gas supply are confirming this tendency. In 206@rmal energy accounted for 13,263 MW of
installed capacity (24% coal, 11% oil, 65% gas)cadxding to the Energy Research Company
(2010), between 2009 and 2019, there will be artiadd! 17,228 MW thermal capacity mainly

coming from gas (50%) followed by oil (40%) and Ictwaa lesser extent (10%) (Figure 3).
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Figure 3: Thermal Installed Capacity

Thermal - Incremental Capacity

In MW
_ 30491
_ [17907T
6,810
8.628
I T T T T
2009 Gas Qil Coal 2019

Il Gas [ oil [ Coal

Source: Booz&Co (2010).

c) Nuclear

There are currently two nuclear power plants oppggah Brazil, located in Angra dos Reis, Rio
de Janeiro: Angra | (657 MW) which was connectedh grid in 1982 and Angra Il (1,350
MW) which was connected in 2000. Both of them bglém Eletronuclear, a subsidiary of the
major state owned utility Eletrobras. For the tibeeng, nuclear power generation (operation and
construction) as well as Uranium exploitation aeptkas a public monopoly. However, private

companies can supply equipment, services, and aémgnfor nuclear plants (Rougier, 2011).

In 2010, the nuclear energy accounted for 2 perokttie country installed capacity which is a
really low rate regarding Brazil's energy mix (Figul). However, in October 2006, the
government announced that it will construct fivediidnal nuclear power plants before 2025
which would double the actual nuclear installedacaty. In this perspective, the construction of

a third nuclear power plant, Angra lll, was laurttie June 2010. This reactor, of a 1 400 MW
21



capacity, should be operational in 2015. Furtheemttre MME has planned to invest 210 M$ to
extend the activity of Angra | from 40 to 60 ye@8ME, 2010). The national energy plan of
2009 included six additional nuclear reactors 600 MW each till 2030. Four of them should
be operational by 2025 (Figure4). After the Fukoshievents, there were no changes of the
government’s position toward nuclear energy. In ¢bening six months, the locations of the

future reactors should be announced.

Figure 4: Nuclear Installed Capacity

Nuclear Capacity Development
MW

Plans to huild 4
plants of 1GW
each by 2025

7401

In Operation Under Planned 2025
Angra l1&ll  Construction
Angra Il

Source: Booz&Co, 2010

d) Renewables

In 2010, renewables (excluded hydro energy provibethrge dams) accounted for 1 percent of

the country energy mix with an installed capacity @&W (Figurel).

In 2002, the Incentives Program for Alternative igyeSources (PROINFA) was launched to

promote the development of renewable energieseatdlitheir share to 10 percent of the national
22



consumption in 2010. However, the PROINFA prograchribt get the expected results: at the
end of 2006, only 20 percent of the forecast itestialcapacity for 2008 was effectively
constructed. On the other hand, the PROINFA deserwedit for having made Brazil the first
wind energy producer of Latin America with an iristé capacity of 1 100 MW at the beginning

of 2011 (Meisen and Hubert, 2010).

If renewable energies part is still marginal in Bfa energy mix, the potential of these energies
is huge and especially for wind energy in the Neast region. Indeed in 2001, the MME
calculated a wind energy potential of 140 GW foe ttountry and a new estimation which
considered using turbines at a 100 meters high bdradght this potential up to 300 GW.
According to the National Wind Atlas, 30 GW of tipstential could be used for electricity
generation. Biomass potential is also huge eveih i mostly used as automobile biofuels.
Indeed, it currently represents 27 percent of thanty energetic matrix. Solar energy is
currently quasi inexistent in Brazil, though in éu®011, it was inaugurated, by Electricité de
France (EDF), the world largest nuclear produdes,first solar power plant of the country. The
power capacity is 320 KW when the sun radiatioatigs top level and the plant is supposed to
be supplying 300 houses annually. Neverthelessr satergy is still underexploited despite

favorable climate conditions (Le Figaro, 2011).
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Figure 5: Growth of Installed Capacity and Evolution of the Mix
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With the prolongation of the PROINFA program and overnment’s increasing willingness to
diversify its energy supply sources, renewablesilshibave the fastest growth between 2010 and
2030 with a CACR of 16,4% (Figure 1). Wind energyl diomass will experience the fastest
expansion between 2009 and 2019 with respectiveiargrowth rates of 23.5% and 10,7%

leading to a 4% and 5% installed capacity for wenérgy and biomass in 2019 (EPE, 2010).

e) Biomass

Brazil is the third biomass energy producer in wWuwld, after the United States and Germany.
The annual growth of the sector is estimated &%2pver the past decade (Peirera, 2009). In
2009, biomass was accounting for 3% of the coumstalled capacity. It is forecasted that in
2019, biomass should have an installed capacit9y &W and account for almost 6% of the
country electricity generation mix (Figure 2). 2A4Wh have been generated in 2010, through
the use of solid biomass. Other forms of biomasssall underexploited in the country. In terms
of biomass energy, bagasse (fibrous sugar canéugsirepresents the strongest growth

potential.
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Biomass power generation can play an important rolecomplementing the current
hydroelectricity offer in Brazil (Desplechin, 201(ugarcane harvest season is happening from
May to November each year, which corresponds to dbentry drought period, where
hydroelectricity production drops. Therefore, bian@eneration could minimize the impact of
dry seasons on the country electricity generatidtier benefits of biomass are both cost and
reliability. Biomass facilities can be constructegter and cheaper than hydroelectricity power
plants and are more reliable. According to Marioeli?a, biomass will reduce costs of thermal

plants by €8,5 M from 2012 to 2020, making it attige for power utilities.

2.1.3 Electricity supply and demand

Despite the impact of the financial crisis in 20@8 country’s electricity demand growth has
maintained a high level in the country, at aroungescent annually. The key drivers of the
Brazil's power consumption are population growtroifi 192M in 2009 to 207M by 2019)

coupled with a better income distribution, high GB®wth (an average of +4,5% per year by
2019), high foreign investment growth and strongnpetitiveness of local based industries

(KPMG, 2009).

In 2011, the total electricity consumption in Blazpresented 472 TWh and was divided into
industrial (43%), residential (26%), commercial ¥d)7and other consumption (14%). Between
2009 and 2019, the power consumption compound amgnowath rate (CAGR) should stay at 5

percent (Figure 6).
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Figure 6: Power Consumption by sector 2009-2019 (T
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Thanks to the market reforms of 2004, the supplyated balance is now stable. However, it is
important to note that there are important disperibetween regions: the south east and center
east regions are highly consumerist and are etégtnet importers while the northern regions,
despite having the highest demand growth rate solate value, keep being low-consumption
regions. Furthermore, in the short term, withoutiroyeffect, the supply demand equilibrium is

still under pressure and relies heavily on reseresels (Albouy, 2011).

In order to efficiently address the growing elatityi demand (+68GW by 2020), the Energy
Research Company (EPE, 2010) is forecasting a fldénbdollars investment by then so that

the power infrastructure can maintain the supplyraled balance stability (Figure 7).
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Figure 7: Additional capacity planned and requiredinvestment by 2020

Installed Generation Capacity Incremental Investment Required
2009 - 2019, GW in Power Infrastructure
$2009bn, Total 2009-2020

o

2009 2015 2019 Generation  Transmission  Distribution Total

Source: Booz&Co (2010)
Because Brazil consumes more electricity thanwts production, the country imports energy
which mainly comes from Paraguay and the Itaipu.ddawever, by reducing network losses
and with the EPE’s investment plans, Brazil's eieityy imports should be reduced in the short
term. In 2006, Brazil was importing 10 percenttefalectricity production and it should be

around 5 percent in 2020 (IEA, 2010).

2.1.4 Transmission and distribution system

Transmission is a major challenge for Brazil beeaofsize of the country {5largest in the

world) and because of the huge distance betweemnewdiectricity is generated and where it is
actually consumed. Indeed, the major hydro damsctwkupply more than 70 percent of the
local demand, are situated in outlying regionsfifam Brazil's economic activity. Transmission

has remained a public monopoly until recently, ngaaaboth by federal (Eletrobras) and state
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owned companies (CEMIG, COPEL, and CTEEP). Pricatapanies remained marginal (ISA,

Terna) though they finally penetrated the markeirduthe last decade (Losekann, 2008).

The National Interconnected System (SIN) gathets foaditional sub-systems which are the
South (S), the South East and Center West (SEAG®North (N) and the Northeast (NE). Each

sub-system is associated to hydro basins and sibrsy that are interconnected (Figure 8).

Figure 8: Sub-systems and Interconnections
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Source: EPE (2010)

Contrary to the transmission sector, the distrioutias been largely privatized and almost 64

percent of the Brazilian distribution companies e/ private (Figure 9).
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Figure 9: Brazil’'s main distribution companies

Controlling :
Company shareholder Concession area Sales (GWh) Sales (%)
Cemig MG State Govt Minas Gerais 20,221 5.0%
Eletropaulo AES Corp. Sao Paulo city 31,642 12.5%
SéoPaulo State
CFFL VBC Group outside Sao Paulo 36,135 14 3%
city
Copel PR State Govt. Parana 17,524 6.9%
; : Sao Paulo, Rio
Energias do Brasil EDP Grande do Sul 15,863 6.3%
Celesc 30 State Gt Santa Catarina 15,157 6.0%
Light EDF Rl g -Inndsto 19,139 7 6%
City
GP
Eguatcrial (Cemar) Investimentos /Pac Maranhao 2793 1.1%
tual
Ampla (Cerj) Enersis Rio de Janeitro 6,832 2. 7%
Others Mascy preats 87,594 34 6%
sector
Brazil Total 252,900 100.0%

Source: EnergyMarketPrice (2010)

2.2Energy Policy Of Brazil

The current Brazilian energy policy is based onghmary reforms implemented by the law of
1998. This law had several objectives: promotingrgyn savings, a stronger protection of the
environment and promoting renewables, guaranteeihgupply, favoring gas for electricity
production, encouraging free competition and atitngcprivate investors in the energy sector,
increasing local competitiveness on the internatiomarket (Melo, Neves, Pazzani, 2011).
Considering only the power sector, the tipping peas the law of 1994, two years before the
arrival of the Cardoso administration. Indeed, floe first time, Brazil clearly softened the

entrance conditions for the electricity market.
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2.2.1 The power sector before the 1990’s: A fully statewned model

Until 1960, a so called electricity market was naskent in Brazil. At that time, each state was
independently dealing with its energy needs, andraipn and planning were limited to

independent power utilities’ will. However sevefattors pushed towards a more integrated
market system. At that time Brazil's industrialioat, combined with rapid growth, was going

along with increasing energy needs and especialin@easing electricity demand. Rapidly, the
need to move towards power market integration dred dreation of synergies between the
existent dispatched power utilities were becomireressary in order to best respond to

electricity rapid demand growth (Melo, Neves, 2011)

A decisive step was taken in 1962 with the creabbELETROBRAS, a state-owned power
utility, created by the federal government. The mabjectives of ELETROBRAS were to plan
and coordinate the entire electricity sector atasional level. Under the supervision of the
Ministry of Mines and Energy (MME), ELETROBRAS beca the major shareholder of all the
federal power entities and a minor shareholdehéndifferent state-owned power utilities.

While the federal government, through ELETROBRAS3swplanning and coordinating the
energy policy of the north and north east regiohBrazil, other state-owned companies were
duplicating the same model in the remaining regidime most important ones were Companhia
Estadual de Energia Eletrica (CEEE) in Rio Grande SllI, Companhia Paranaense de
Electricidade (COPEL) in Parana, Companhia Energete S&o Paulo (CESP) in the S&o Paulo
region and Companhia Energetica de Minas Gerai8/GItin the Minas Gerais region. At that
time, all these state-owned companies were veiticgegrated and were therefore present in all
the electricity supply chain: generation, transimis@and distribution (Lock, 2005).

In 1973, Brazil and Paraguay launched one of thstmaportant energy projects in their history
with the creation of ITAUPU Binacional. Locatedthe border between Brazil and Paraguay,

ITAIPU Binacional constructed a 14 GW dam on theaRa River. The Itaipu dam stayed for a
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long time the most important hydroelectric dam befloeing outdone by the Three Gorges dam

(22.5 GW) in China in 2006.

Up until the 1990’s, the brazilian power sector agmed under the government’s control.

However, the 1980’s were about to show the limita fully state owned model.

2.2.2 First Reform of the electricity market: 1990’s

In the 1990's, Brazil started liberalizing and openits economy. This liberalization led to new
market entrants and especially private companidggvito profit from Brazil’'s economy fast

growing potential. Some of the public companies twanivate while the strongest one went
global, such as PETROBRAS, expanding their actisitbutside Brazil, and private investors

started entering in local companies’ capital (Co2009).

Parallel to that movement, Fernando Henrique Cardo®ffice at that time started liberalizing
the energy sector which was becoming obsoletehdnl980’s, the fully state-owned model was
indeed reaching its limits. The global implemematof subsidized tariffs for electricity and the
revenue shortfall in the sector were leading tagelin constructions and a lack of financings for
new power projects. This situation was digging gla@ between a growing electricity demand

and an insufficient energy supply, which was alsmgng but at a lower path (Almeida, 2005).

In 1995, with the implementation of both the RESRBject (Restructuring the Brazilian
Electricity Supply Industry) and the federal lawh074, the Cardoso administration and the
MME had two main objectives: promoting competitiarthe power sector and attracting foreign
private investors. The aims of the RESEB were cldacrease the presence of the state in a
sector where private companies can be more effithem state-owned utilities, gather funds for

the desired new power projects and finally keeplipudebt under control. In order to promote
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competition, this model established new markeustédr the economic agents such as the “free
consumer” which could now choose its own supplitrs,independent power producers (IPP) as
an alternative to public power producers, and tradéhich could just buy and sell electricity

without having any owned power utilities (Melo, Msvand Costa, 2009). The new model also
established free access to the transmission atribdison grids and strengthened the position of

self-producers.

a) The new energy institutional organization

In the 1990’s, the government decided to changerdlee of the state from a main owner of
country power assets to a regulator and an enastigygmaker (Almeida, 2008). Therefore, in
order to manage the progressive liberalizationhef ¢ountry’s electricity market, the federal

government created various state entities.

In 1996, the Brazilian Electricity Regulatory AgegnANEEL) was created and replaced the
Department of Water and Electrical Energy (DNAEENEEL, as an independent regulatory
entity, became in charge of regulating the produmgti transmission, distribution and
commercialization of electricity in the country. Boipport ANEEL’s operation, the National
Energy Policy Council (CNPE) was created in 199@ bacame in charge of formulating the
country’s energy policies and ensuring the righdrgg mix for each region.

To complete the Brazilian power sector reorgantmaprocess, another main step was taken in
1998 with the federal law 9648/98. This law gawehbio two additional regulatory entities: the
National Power System Operator (ONS) and the Whtddslectric Energy Market (MAE). The
ONS, created in May 1998, is a non-profit entityiehl) under the control of ANEEL, is in
charge of controlling and managing generation amasimission on the interconnected electricity
system (SIN). It also has to ensure to the utditperating on this system a free access to the

transmission network and unanimous treatment throing use of transparent rules (Melo,
32



2011). Soon after, in July 1998, the MAE was cr@ads an environment to regulate the
electricity purchase and sale transactions fothallcountry’s interconnected system. All utilities
with an installed capacity exceeding 50 MW anddadtributors with annual sales bypassing 100
GWh had to then be a part of the MAE and respestiip market agreements. The Ministry of
Mines and Energy (MME) was maintained as the higpestical instance for issues relative to

energy (Figure 10).

Figure 10: Brazilian Energy Authorities
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b) Private investors’ market entrance

Following the implementation of the RESEB projegneration and distribution markets were
partially liberalized leading to a privatization sfveral state-owned utilities and to the arrivial o
foreign investors. On December 1996, the Brazikbactricity sector comprised 62 entities in
total. ELETROBRAS, the major power utility in theuntry, was operating on the electricity
sector with its four main subsidiaries: ELETRONORHEETROSUL, FURNAS and CHESF.
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There were 27 state utilities, also associated WitlE TROBRAS and 31 public and private
entities (Figure 11). ELETROBRAS and its subsidiaraccounted for more than 40% of the

installed capacity in the 1990’s (OECD, 2005).

The privatization process officially started in 899vhen the federal government decided to
privatize GERASUL (Centrais Eletricas GeradorasSdd), a state-owned power utilities based
in Florianopolis. GERASUL was acquired by GDF Suefrench power company, which is now
the first foreign investors in Brazil in terms oistalled capacity. In February 1999, ELEKTRO
(Electricidade e Servicos), the former distributionit of CESP, was bought by Enron
International after a public offering. Soon aftiére generation companies which were belonging
to CESP, Paranpanema and Tieté, were acquiredctasgbe by Duke Energy Corporation and
AES (Applied Energy Services Inc.), two US powemganies. Other private companies such
EDF (Electricité De France) and Iberdrola decideébtus only on the distribution business and

acquired local retailers (Defueilley, 2000).

Electricity generation and transmission, which wengerated by ELETROBRAS and its
subsidiaries up until the 1990’s, were now operabgd both private and public entities
(Eletrobras, 2002) Nevertheless, despite the rarorgtion of the brazilian power sector and its
liberalization, the electricity market remainedosigly dominated by the state owned utilities.
Indeed, in 2002, ELETROBRAS and its subsidiariesewstill accounting for more the 40
percent of the country installed capacity and thied main state-owned utilities (CEMIG, CESP,
COPEL, CEEE) represented more than 30 percent whiate companies only accounted for

less than 5 percent of the total installed capd€ityure 11).
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Figure 11: Private and state-owned electricity germration companies

COMPANY TYPE PARTICIPATION (%) | PARTICIPATION (%) | PARTICIPATION (%)

1996 1998 2002

ELETROBRAS system 40.0 38.0 40.5
State-owned Utilities 36.0 34.0 31.3
ITAIPU - Brazil's share 9.5 9.5 9.6
ITAIPU - Brazil's import 9.5 9.5 9.6
Auto-Producers 4.7 5.7 4.1
Private/Municipal 0.3 3.3 4.9

Source: ELETROBRAS (2002)

2.2.3 The 2001-2002 supply crisis

Despite the Cardoso administration’s efforts tka@ower market inefficiencies and to avoid
the supply demand gap issue, its reforms did nevgnt Brazil from facing one of the most

important energy crises in its history.

The new market based model was still coping withaek of investments for generation
expansion and with high electricity tariffs for sumers. Indeed, between 1990 and 1999 the
installed capacity expanded by 28% thanks to tlmenption of competitiveness in the power
sector and its liberalization, while the electgcdemand increased by 45% during the same
period of time (OECD, 2005). The initial spark betsupply energy crisis was the drought that
hit Brazil at that time. In a country where hydexlicity accounts for 78 percent of the total
installed capacity, a drought is directly impactiregervoir levels. Additionally to that energy
shortage (coming from extremely low reservoir Ieyethe delays in the generation expansion,
the ineffectiveness of the state and the MAE, andomplex electricity pricing modgl

strengthened the Brazilian power crisis.

In order to tackle the supply crisis, the Cardodmiaistration created the Crisis Management
Board (CGE). The CGE became the highest energyatytiduring the crisis and had the power

to implement electricity rationing and blackout piose special tariffs and bypass the established
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energy legislation. At the same time, the governmmeplemented a quota system based on
historical and target consumption for all agenpglgng bonuses for those who were managing
to reduce their consumption level and penaltiegsHose who were over consuming. To support
that system, a secondary market was created sahbatonsumers could trade their quotas
surplus. The MME promoted the launch of emergerleyntp which led to the construction of

more than 2 GW additional thermal power plants @veetd Neves, 2009).

The management of the crisis by the Cardoso gowemtnted to mixed results. If the
administration did manage to reduce historical aam®ion by 20%, indicating an efficient
demand side management, the rationing strongly etepgaelectricity tariffs. Indeed, between
1995 and 2002, the price of electricity in nomiteain increased by 140% because of demand’s
contraction (World Bank, 2010). As a consequenamegation and distribution companies
experienced a severe loss in their revenues wialtiby 20% leading to many local utilities’
bankruptcies. Last but not least, the governmeht ohereased by 200 US millions because of

the bonus payment established by the quota system

This supply crisis underlined the inherent weakesssf the new market based model
implemented by the Cardoso Administration: consiarttalance between electricity demand
and supply, difficulties enhancing investments moes and bad formulation of sector planning.
Consequently, reforming the institutional modetlod Brazilian electricity market was about to

become one of the top priorities of the Lula adstnaition.

2.2.4 Second Reform of the Electricity Market: 2004

A major step was taken in 2004 with the reformhaf electricity market launched by Lula soon
after his arrival into office. The main objectivefsthis reform were first to ensure energy supply

security, then to lower the electricity price anthfly to connect all the population before 2008.
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Furthermore, the continuing expansion of the cquimstalled capacity should now follow three
priorities: the development of the hydroelectricgmtial, balancing hydroelectric production
with gas production and increasing the part of werides in the country’s energy mix (Andres

and Guash, 2007).

In 2003, the energy policy underwent its first fanound. Lula’s administration decided to put a
clear stop to the movement of privatization laurcbhyg its predecessor Cardoso and to put the
government back in the center of the braziliantalgty sector. The former energy institutions
were strengthened and two new major energy ingtitsitwere created in 2004. The Energy
Research Company (EPE) was created in order tdafeamd coordinate a long term planning
for the electricity sector and the Electric Sedwwnitoring Committee (CMSE) which has to
monitor electricity supply and evaluate power segsiwithin the MME (Figure 10). Despite the
strengthening of the government’s role, it is intpot to note that the new model was still based

on the idea of attracting long term investments fastering competition (Costa, 2009).

In March 2004, the federal law 10.848 created thbharmiber of Electric Energy
Commercialization (CCEE) which replaced the formmarket, the MAE. This law also set up
the new regulatory agenda of the power sector egated two new environments: the Regulated
Contracting Environment (RCE) and the Free ContrgcEnvironment (FCE). The RCE was
based on a public auction system where the distnibiacquired the electricity they had to buy

at a cap price set by the government, in orderdetraonsumers’ needs (Melo, 2011).

The FCE created an exchange platform where alh#gwtiators, distributors excluded, could
freely negotiate their power purchase agreemerfAgP (Figure 12). The CCEE, under the
supervision of ANEEL, got the responsibility of aidimtrating both market environments, the

FCE and the RCE.
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Figure 12 The Free Contracting Environment (FCE) and the Rgulated Contracted

Environment (RCE)

Sellers
Generation of public Services, Independent Energy
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Regulated Contracting Free Contracting
Environment (RCE) Environment
(FCE)

Distributors

"Captive Cansumears )

Free Consumers,
Traders (reselling)

Contracts result Contracts freely
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Source:Chamber of Electric Energy Commercializat

The keys of this model artd ensure supply securitas well asthe requirement that ¢
consumptionin both the RCE and the FCE nsto be a 100 percent contracted. In the R
distributors must contract 100 percwof the forecast demand over a five year period with |
term aution contracts. In the FCHree consumers have to follow the same rule even # rat

compulsory for them to sign long term contre

The new reforms implemented bthe Lula administration helpedorrect the market
imperfections of the former model ensuring supply for all consumers thanks to the RG#&
by favoring competition on the F( Besides, the MME could noplan in advance the futu
needed capacity expansion and private or stat@wned utilities whic were winning the

auction and were obtainirguaranteed lcg-term contracts (Andres, 2007).
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2.3Economic Framework of the current market model

The first brazilian market model, known as the MA¥as based on a short term pricing system
and led to the supply crisis of 2001-2002 becadsesafficient investments and the progressive
diminution of the reservoir levels during the tweays following a drought period. In normal or
humid periods, the electricity market price couldl feally low (4 to 5 R$/MWh) for several
years. On the contrary, when reservoirs levels s&ding to reach critical levels (because of
drought period or because of a lack of investmemsgyket prices were skyrocketing and could
stay extremely high during 6 months to a coupleyedirs depending on weather conditions.
Therefore, spot prices were linked to reservoielewhich appeared as an unbalanced model

(Albouy, 2011).

As a consequence a new model was established #higQfrder to achieve four objectives: fair
electricity tariffs, guaranteeing the supply setyug@nd avoid or at least minimize the probability
of a new energy crisis), build a stable regulativeynework and create an adequate long term
planning based on domestic demand growth. This triedesed on three market environment:
the Regulated Contracting Environment (RCE), treeREontracting Environment (FCE) and the

short term market (Costa, 2009).

2.3.1 The Regulated Contracting Environment

The Regulated Contracting Environment (RCE) is entty the major electricity market in

Brazil accounting for 70 percent of the energytbeilal contracts. On that market and according
to the federal law 10.848 implemented in 2004, rifistors must ensure that their market
demand is totally covered by the electricity coctisathey purchase through a public auction
system. The EPE, in charge of the long term plapnimoduces the official capacity expansion

plan which integrates this bidding process for newer plants. Therefore, according to the
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anticipated distributors’ needs for the coming pasi (2011 to 2019 for instance), new power
plants projects, either imposed by the EPE’s expanglan or suggested by power producers,

are put up for auction (Melo, Neves, 2011).

Distributors mainly purchase energy from generatmrs can also, under certain conditions,
purchase electricity from the Incentives Program Atiernative Energy Sources (PROINFA),
from the Itaipu dam (only for South, South East a@entral West consumers) and from

generators that are already directly connecteldddotiyer’s distributor system.

The RCE auction system was created so that praradepublic utilities could coexist in the same
competitive environment. To attract private investthis system has established clear and
transparent rules so that public utilities cannetfavored. Therefore, RCE can be seen as a
competitive and regulated environment that aggesgtite distributors’ total demand in periodic
auctions that generators share after having compietethe best offer through the bidding

process (Almeida and Pinto Junior, 2005).

There are three different types of auctions inR@E: auctions of energy from existing power
plants, auctions of energy for new power plants aodtions of energy adjustments. While
auctions from existing power plants are used toec@urrent electricity needs, auctions from
new power plants will be covering the expected detrgrowth. Adjustment auctions are used to
cover an eventual additional electricity need thas not forecasted before and that needs to be
covered. Each auction is associated with a deliviate and contract duration. For existing
energy auctions, the contract has to be deliveftedt ane year (A-1) and its duration can be
from 5 to 15 years. For new energy auctions, tleeetwo different schemes: A-3 auctions are
mainly for thermal projects (gas, fuel and dieselll have to be brought into service after three
years. A-5 auctions concern hydroelectric and tlaérprojects which take more time to be
constructed like coal plants for instance. A-5 eurcplants have to be brought into service after

five years. The durations of the contract set by And A-3 auctions can be from 15 (thermal

40



plants) to 30 years (hydroelectric plants). The e@ergy auctions winners are then registered in
the EPE’s plan as “committed generation” and adeddip to projects already in construction or
already operational. For adjustment auctions, eatdrare signed between one generator and one
distributor only, the delivery date can go untieoyear and have a maximal duration of 2 years

(Picon, 2011).

Wind projects were previously excluded from thegenterm auctions system because of their
relatively high price compared to hydro power pctge However, as price of wind power have
been falling these last years, the government edalind projects to be included in the A-5
auctions. During the energy power tenders of 2@hergy authorities opened A-3 auctions as
well as reserve power tenders just for wind powerall hydro plants and biomass. The success
was straightforward: after the auction process, HRE declared that 76% of the projects
registered in Brazil's A-3 and reserve power teadeere won by wind projects, with an

installed capacity potential of 11GW (Bayani, 2Q11)

The RCE had to be an attractive structure for peiviavestments. To do so, the RCE established
clear and transparent rules which allowed no pfaceabuses of power from public utilities.
Furthermore, the RCE regulatory framework preveiotsn market collusion and therefore
market price manipulation. The auction system ef RCE is also offering long-term bilateral
contracts that ensure investors will be able tbtkelr electricity from 15 to 30 years which will
contribute to a direct risk reduction for them. &y, by gathering all distributors in the RCE
and since generators are now signing contractstivetbe different distributors, the risk is shared

between all RCE patrticipants, buyers and sellers.
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Figure 13: Auction Model in RCE
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In addition to the creation of efficient envirmment for regulated competition, the Re@lso
established a lonterm market that is able 'guide expansion capacity by addressing corre
the electricity demand growth and by generating é&ctricity tariffs. The results of the R(
have been positive so far, managing both to atppagate investments and meet expected
electricity demand groth despite several delays in the construc of generation projec

(MME, 2010).

2.3.2 The Free Contracting Environment

The Free Contracting Environment (FCE) is an emvitent where consumers, known as “i
consumers (in opposition to “captiveconsumers” of the RCE), are free to choose -
electricity supplies (Costa, Neves, 200 The FCE comprises free consumers, traders, p
importers, independent power producers, state ovpoaer producersin the FCE, agents s
freely the conditionsthe duration, the price and the quantities of tkagrgy contracts. There

one exception though for statevned producers which have keep using public auctions f
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their contract under the supervision of ANEEL. TH@E accounts for almost 30 percent of the

total electricity consumption.

The free market and the status of “free consumgistesince 1995. However, since the last
decade, several federal laws have constantly cldatigefree market conditions of entrance and
perimeter. Finally, in 2004, the federal law 10.&848ined the new rules of the free market with
the creation of the FCE. The main evolution is thader the FCE model, “captive consumers”
from the RCE can now migrate to the FCE and bec6ite= consumers” under certain
conditions. Indeed, if “captive consumers” wantbecome free consumers they have to inform
their distributors that they will be leaving the RG@ne year in advance. On the other way round,
to return from the free market to the regulatedkets; consumers have to inform distribution
companies five years in advance and then, distibuticcording to their needs, can shorten this

period or not (ANEEL, 2010).

From 2004 to 2008, lots of consumers moved fromRi&E to the FCE (Figure 14). With this
new environment medium-sized consumers became awardhey could save money on the
FCE which could be more appropriate to their neBésides, consumers were also attracted by
low electricity prices in the FCE coming from theeegy surplus that had been generated during
the rationing period. However, this tendency hameao an end as the balance between

electricity supply and demand has been recovered.
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Figure 14: Evolution of the free consumer’s market
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2.3.3 The short-term market and spot price

One of the responsibilities of the CCEE is to ket $hort term price (spot price) and determine
the monthly accounting of the short term marketer€his a difference between the effectively
consumed and produced electricity and the energy ithcontracted in both RCE and FCE
(Figureb). This difference enables the CCEE to asetpot price for electricity thanks to a
mathematical model that uses the data of the ONME&.short term price structure depends on a
wide range of technical factors that the ONS inocafes in its mathematical model such as
levels of reservoirs, historical data on consummptievels, demand and supply projections,
availability of thermal and hydroelectric plantgst of fuels, etc... This short term market is

used as a basis for agents to make their arbit/aglbe RCE and the FCE markets (Lock, 2005).
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Figure 15: The short term market
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3. EDF —Company Profile

3.1Overview of the Groug

Electricité De France (EDF) is the electricity market leader~nance as well as one of t
leading companies in the European energy market.gfbup is present in all areas of electric
generation, transmission, distribution, trading andimercialization. Wre generation, trading
and commercialization are deregulated activitiesngmission and distribution are regula

activities respectively operated by two EDF’s sdlagies, RTE and ERL (Maury, 2011.

Since its creation in 1946, resulting from the onalization law of 1450 power companies, tl
french government has stayed the major sharehofdbe Group. | 2012, EDF is still owned ¢
845 percent by the french government despite theégbarivatization that the state owned grc
underwent in 2005At the end of 2010, EDF’s glal sales were accounting for 2 billion
euros, generating 63D.TWh worldwide. The group has an average of 37ianilcustomes
worldwide and about 16000 employees with 11 3930f them located in France (El, 2011).
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If EDF is an historic energy player in France (55,&@at of its sales in 2010), the group &
has astrong position in the UK energy market (16,4 petrevith its subsidiary, EDF Ener
and in the Italian energy market (8,7 percent) Viathson. Internional marketsaccounted for

more than 10 percenf its global sales (Figurel

Figurel6: Overview of the Group Activities
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In 2010, in terms of global sales, production aathmercializatioraccountecfor 71,2 percent
of EDF’s turnover, distributioaccounted for 17 percent, transpactountecfor 6,1 percent and

the other electricity related activitiaccounted for 5,7 percent (Figurel7).
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Figurel7: EDF Revenue repartition 2010
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In 2010, in terms of installed capacity worldwidheiclear energy accounted for 55,5 percent of
EDF’'s energy mix, thermal energy (gas excluded)oanted for 19 percent, hydro energy
accounted for 16 percent, gas and cogenerationuatad for 7 percent and renewables
accounted for 2,5 percent (Figurel8). Renewableglaectly managed by a subsidiary of EDF

known as EDF Energies Nouvelles (EDF, 2010).

Figurel8: EDF Installed Capacity Worldwide
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3.1.1 EDF, leader on the french electricity market

a) Generation and Commercialization

EDF is by far the number one electricity produceFiance in front of Gaz de France (GDF) and
E.ON France. In 2010, its installed capacity on trench territory was 97,2 GW and its

electricity production reached 470,2 TWh at the ehthe year. EDF is in charge of all the 58
nuclear reactors of the country. In addition toexglusivity on the french nuclear fleet, EDF is

also operating thermal and hydro power plants éencibuntry (Maury, Vottero, 2011).

As the world leading nuclear power plant opera®F’s energy mix relies heavily on nuclear

energy. In terms of installed capacity in the fileterritory, nuclear power plants account for 65
percent, hydro power plants accounts for 20,6% thedmal plants account for 14,4 percent
(Figurel9). In terms of generation, the part ofleacenergy is increasing at 86,7 percent while

the part hydro and thermal energy are decreasasgectively accounting for 9,7 percent and 3,6

percent (Figure20).
Figurel9: EDF Installed Figure20: EDF Generation
Capacity France (GW) France (TWh)
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EDF is also the first electricity supplier in Frand hanks to its historic monopolistic position on
the french power market, it has a large custometfgo (27 million customers in 2010)
including households, professionals, companiesionad) and local authorities. In 2010, its
market share in electricity commercialization w&s48percent and its total electricity sales
represented 411 TWh. Since the energy marketdlizetion, EDF is also selling gas. In 2010,
its market share in gas commercialization was 4qygrand its total gas sales represented 21,5

TWh (EDF, 2010).

Figure 21: Electricity Sales France (TWh)
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Source: EDF (2010)

In terms of EDF’s sales in France in 2010, commaaiecounted for 48.2 percent, households
and professionals for 41,2 percent and otherst@igal and local authorities, local distribution

companies) for 10,6 percent (Figure21).

b) Transmission and distribution

Transmission and distribution are the only regulaetivities of EDF. RTE-EDF is in charge of
the french transmission network while ERDF (El@it#i Réseau Distribution France) is in

charge of the distribution network. RTE’'s main abjges are to maintain and operate the
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transmission network, to ensure the functioningha&f grid as well as the supply security, to
guarantee fair access to the grid, and finally tavigle a constant good quality supply to all
operators. RTE-EDF has more than 100 000 km of glage circuit (between 63kv and
400kv) as well as 46 countries’ connexion linesDERs following the same objectives but for
the distribution network. It has over 1.3 millioomkmedium and a low voltage circuit and

supplies 93 percent of the french districts (Ma@@4.1).

3.1.2 EDF, one of the leading electricity companies in Hope

EDF is one of the leading European power compaimeterms of installed capacity, EDF is the
first European electricity company with 134 GW. GBE&ez is the second, since its merger with
the British electricity company International Powerith an installed capacity of 113 GW
(Figure22). In terms of sales, EDF was at the foptace in 2010 with annual sales reaching
65,2 billion euros. The top three in terms of sale2010 was made by the german company E-
ON (92,9 MM€£), GDF-Suez (84,5MM€) and the Italiarower utility Enel (73,4AMM£)
(Figure23).1t is important to note that EDF is atke fourth largest gas operator in Europe in

terms of sales behind E-ON, GDF-Suez and Enel (Bjdg2012).
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Figure22: Ranking of the top European electricity ompanies in terms of installed capacity
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Figure23: Ranking of the top European electricity ompanies in terms of sales (MM€£)
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Source: European Utilities Annual Reports (2010)

Europe is EDF’s core market, accounting for 90 @erof its annual sales, and the group is

currently operating in 11 European countries: FeanEngland, Spain, Italy, Belgium,
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Netherlands, Switzerland, Austria, Poland, Hungamygl Slovakia. In each of these countries,
EDF has generation activities. Distribution actest are limited to 6 countries while so far

transmission operations are restricted to FrandeSavitzerland (Figure24).

Figure24: EDF's presence in Europe
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If France is EDF’s main market, the Group has atsong positions in the United Kingdom and
Italy. The UK accounted for 16,4 percent of EDRisnbver in 2010 (Figurel6). Through its
subsidiary EDF Energy, EDF has both generationcanaimercialization in the UK. EDF Energy
has an installed capacity of nearly 13 GW includiiitgen nuclear reactors within its eight
power plants and its generation in 2010 was 63, hTidly accounted for 8,7 percent of EDF’
turnover in 2010 (Figurel6). The Group is presanthie country through its subsidiary Edison
which is the second electricity and gas comparthéncountry. Edison had an installed capacity

of 12,5 GW in 2010 and its annual generation wg8®Wh (Bigard, Binet, 2012).
52



3.1.3 Other International Activities

EDF also produces and commercializes electricitysida Europe. Indeed, the Group has
subsidiaries in the United States, Latin Americd Asia (Figure25).

In the United States, EDF holds 49,99 percent aisBalation Energy Nuclear Group (CENG)

capital, an American power utility that owns ancei@es five nuclear reactors in the country.
EDF is also planning to construct several Europeasssurized Reactors (EPR) in the coming
years with the help of its local subsidiary Unidtarclear Energy (EDF, 2010).

EDF has been present in China for more than 20syead the Group is one of the most
important foreign investors in the chinese elettyrisector, in both thermal and renewable
energies. EDF has started constructing and opgratia EPR reactors since 2007 in the region
of Taishan. The Group also has had nuclear aesvinh the Ling Ao and Daya Bay regions for
several years. EDF is also present in south Asiaabs, Cambodia, Thailand and Vietnam, but
on a smaller scale (EDF, 2010).

Finally EDF has also been present in Latin Amegaod in particular Brazil since 1996. The

Group owns a local generation company in the statRio de Janeiro known as UTE Norte

Fluminense. It has also kept residual shares dbitaer brazilian subsidiary, another generation
company of the state of Rio de Janeiro known a&tLiGDF, through UTE Norte Fluminense,

which is operating in the generation, distributaaxd commercialization sector.
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Figure25: EDF International Presence (Europe exclued)
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3.2Financial Results and Group Strategy

3.2.1 Financial Results

EDF’s revenue increased by 10,2 percent at 65 165atvthe end of 2010 (Figure26). After a
slow-down in the Group activities in 2009, this @tb can be explained for several reasons.
First, the current economic situation has led the do be under evaluated compared to the
British pound or the Brazilian reais. Then, EDF magveral external growth operations that
boosted its results such as its share increasetm3PE, a Belgium energy utility, and CENG in
the United States. Climate conditions also favd@&d's revenue with really low temperatures
during winter time and consequently higher elettfridemand. Finally EDF directly benefited

from an electricity tariff increase for householdAugust 2010 (Bigart, Bouquet, 2012).
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Figure26: EDF Turnover (M€)
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However, considering only EDF's turnover can be leading and a good turnover, it

symbolized a company’s activity growth, does notessarily mean strong financial results.

Indeed, while EDF’s turnover increased, its nebme fell drastically by 73,9 percent compared

to 2009, and the Group net income only showed &r6gmt of its revenue in 2010 (Figure27).

This net income fall was mainly due to the proldi@aof regulated electricity tariffs in Europe

as well as provisions for risk covering concernisggas supply in Italy and in the United States.

Figure27: EDF Growth Profit Margin (Net income/Turn over)
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EDF’s expected financial results for 2011, 20121 26hould be positive according to a research
analysis conducted by the financial company Cré&ditsse. Between 2010 and 2011, EDF'’s
revenue should decrease by 0.8 percent but itsnoetne should increase during the same
period by 248 percent at 3 549 M€, reaching nehidysame net income the Group had in 2009
(Figure28). However, several factors could chargsé financial forecasts such as the french
nuclear safety audit that EDF still needs to reakdter the Fukushima event as well as the
investments required to update the nuclear pagsituation with Edison acquisition that needs
to be completed and that may require additionagstiments too, and finally the duration of the

European economic downturn (Debs, Gilles, Whitfédld 2012).

Figure28: EDF expected Financial Results

Financial and valuation metrics

Year 12/10A 121M1E 12112E 12113E
Revenue (Eum) 65,165.0 64,6178 67,824 3 B9 8767
EBITDA (Eu m) 16,189.00 14,741.83 16,575.60 16,673.13
Met Income (Eu m) 1,020.0 3,549.3 4,100.8 4.076.0
CS adj. EPS (Eu) 0.55 1.91 2.20 219
Prev. EPS (Eu) — — — —
ROIC (%) 5.09 7.62 8.94 8.46
P/E (adj., x) 33.05 9.56 8.27 8.32
P/E rel. (%) 3672 106.9 97.1 107.7
EV/EBITDA 4.9 5.0 4.7 4.7

Source: Debs and Gilles (2012)
3.2.2 Group strategy

EDF’s current strategy is based on four main poimternalization, reinforcement of its gas
activities, strengthening of its nuclear leaderifpms and diversification of its energy mix. The
internalization of its activities is mainly based ®M&A activities with generation and gas
companies abroad. Investing abroad and especmaligsi growing countries such as China and
Brazil is supposed to compensate the European gmmromic growth The development of its

gas activities will be managed by diversifying gertfolio of gas supplier, by increasing its
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presence with gas reserves and by investing inuedeggas transport infrastructure. EDF would

then be able to profit from a continuing and grayvgas demand (Maury, Vottero, 2011)..

Because of tougher regulation in the Europeanggnerarket and especially on greenhouse
gases, EDF decided to diversify its energy mixedrmying forward in the use of renewable
energy. Finally, despite the Fukushima event, EB&idkd to strengthen its leading position on
nuclear energy by continuing the construction ofvnEPR reactors such as the one in
Flamanville, France or by increasing its stakesiarnational generation companies which use
nuclear energy such British Energy in the UK anah€Zellation Energy Group in the US (EDF,

2011).

4. A WIN-WIN SITUATION

Brazil's energy mix is highly dependent on hydreéleity which accounted for 78 percent of
the country’s installed capacity and representecertttan 80 percent of the country’s generation
in 2010 (Enerdata, 2012). If on the one hand, theortance of hydro power in the country’s
energy mix enables Brazil to lower considerablyGtdG emissions, while on the other hand it
makes Brazil's electricity supply balance fragiledahighly correlated to climate conditions.
According to the MME, Brazil will not be well prateed against a new power shortage at the
end of 2012. In order to tackle that problem, thdEEL and the EPE are clearly trying to
diversify the country’s energy mix. EDF, with itaique know-how in nuclear energy but also in

all types of electricity generation could contridud the success of this objective.
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4.1 Attractiveness of Brazil for EDF

4.1.1 Nuclear Production

The increasing importance that nuclear energy halte in the Brazilian energy mix cannot be
ignored. Given the current hydro predominance andbuntry and the increasing part of small
hydro projects carried out all over the countryg tisk of another electric supply imbalance in
drought period is rising. Consequently, Brazil reeéd diversify its energy mix and therefore
needs to increase the share of thermal power plHioisever, with the uncertainty concerning
gas supply (despite the recent local discoveries) the bad quality of the country’s coal
reserves, nuclear energy is a possible solutiorrl\Bank, 2010). Besides, Brazil has important
Uranium reserves (the 8th most important world me=s® and has become masters of its
production cycle. It is important to note that wikie expansion of its nuclear fleet, Brazil would
be able to have competitive electricity tariffs nofluenced by fossil fuels price and CO2
mitigation would be kept under control. Accordirmgthe MME and the EPE expansion plans, 4
to 6 additional nuclear reactors should be brougta service before 2030 and according to

Electronuclear, the nuclear installed capacity shoeach 60 GW before 2050. (EPE, 2010).

EDF, as the world leading nuclear operator, app@abg a serious candidate to support Brazil’s
nuclear expansion. Indeed, the Group has 58 nudeators and a long experience in operating
the french fleet. Furthermore, EDF has a robusinless model for generation and engineering
and has mastered the entire nuclear chain fronguldsi construction and operation. EDF’s

unique expertise has been recognized by the Bmaziinergy authorities and a five year
memorandum of understanding (MoU) has been estaulibetween EDF and Eletronuclear in
December 2008. The MoU enables cooperation betw@srnwo energy entities regarding all

areas related to nuclear generation and may leagnbonon nuclear projects in the near future.
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Nevertheless, Brazil has not yet chosen which typauclear technology it will use for the

expansion of its nuclear fleet. Therefore, nuctgareration in Brazil would be considered as an
opportunity for EDF if the local energy authoritiescided to choose EDF’s reactor technology
which is directly competing with the US reactor ratsdand if the brazilian government accepts
the foreign power companies’ participation in tleastruction and operation of its nuclear fleet,

in cooperation with the local state owned compalegr&nuclear (Masvigner, Rougier, 2011).

So far, the french nuclear companies are doing welrazil: Areva, a french nuclear utility, is
currently in charge of the construction of Angriaalhd Eletronuclear recently said that it may be
interested in a cooperation with EDF in this camdion site. Furthermore, Eletronuclear would
like to base its nuclear fleet on the french maated is currently working with EDF on that

project.

4.1.2 Hydro generation

Despite the previous consideration, hydro generatiitl keep being at the heart of the brazilian
power system and the 2030 energy plan has predicteydro installed capacity of 156 GW
which means that it will still represent more théh percent of the country’s installed capacity
(Figurel). Brazil needs international power ugtiinvestments and their contribution to build
large dams (superior to 1000 MW) such as the daaua project (3 750 MW) or the huge and
controversial Belo Monte dam (11 233MW) in ordefdtiow the EPE expansion plans (Energy

Market Price, 2010).

EDF is also considered as a valuable candidatsifon projects. Indeed, EDF is one of the
leading hydropower producer and has a unique know-and qualified manpower for these
kind of projects. EDF has 640 dams in France artaips 68 hydropower plants in ltaly (EDF,

2011). The group is also a recognized architect @wdractor on international hydro projects
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which is why it was commissioned for the constrttof a large dam in Laos. EDF has been
noticed for its sustainable construction proceskaias and this may be helpful to integrate the
Brazilian hydropower sector which is often subjéat controversies because of a lack of

consideration concerning environmental issues (8fe@snd Hubert, 2010).

The success story of GDF-Suez in the hydropowetosatiows that this market is open for
foreign investments. GDF-Suez, the first privateveo utility in Brazil known as Tractebel
Energia, has done well since its acquisition ofgSalin 1998. The acquisition by GDF-Suez of
the Jirau dam projects through the auction prooe2608 has strengthened the group position in

the hydropower generation (GDF Suez, 2008).

4.1.3 Thermal Generation

If thermal plant expansion has been limited in Braa far, it is mainly due to the problem of

gas availability (Albouy, 2011). Brazil directly pends on Bolivian gas supply even if the recent
discoveries of offshore gas by Petrobras may ch#rgysituation in the coming years. However,
brazilian authorities are still willing to divergitheir current energy mix and the share of thermal

energy should rise by 57 percent by 2019, from ¥\ i6 2010 to 33 GW in 2019 (Figurel).

EDF has a strong position in the fossil fired gatien in Europe especially in ltaly (86 percent
of the energy mix) and in the UK (24 percent of #mergy mix). The Group has specialized
itself in the construction and the operation of @omed Cycle Gas Turbine Plants (CCGTSs),
thermal plants that produce less CO2 emissionstlzeitdare more efficient than basic thermal
plants (Maury, 2011). Since 2002, EDF has beenatipgra 869 MW CCGT in Brazil through

its brazilian subsidiary, UTE Norte Fluminense dras therefore the experience required to
operate and construct other thermal plants in Bremirthermore, EDF is currently developing

carbon capture and storage technologies as well@ercritical plants which should be the future
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of fossil fired generation. These technologies barsergy and environmental efficiency and

may be interesting for the future expansion ofBh&zilian industry (Mitjaville, Guerand, 2004).

4.1.4 Renewable energies

Though renewables are currently the least presergees in the country’s energy mix, they will
have the fastest growth in the coming years (Meidéubert, 2010). While their installed
capacities were about 1 GW in 2010, they are predito grow by 600 percent by 2019 and
should account for 7 GW at that time (Figurel). BmMh its subsidiary EDF EN is a top of the
line power company for renewable projects. If Branes not need additional companies for the
development of its wind power potential, EDF cob&da key asset for the development of solar
energy in the country. Indeed, Brazilian photovoltpotential is considerable but not yet
exploited. In 2011, EDF launched the first Brazlsolar plant in cooperation with UTE Norte
Fluminense. As a consequence, the Group appearadsagous possible partner for brazilian

power companies willing to develop solar energy Figaro, 2011).

A regulatory framework for this type of energy shibbe established in the near future and it

will probably boost the development of solar engogjects.

4.1.5 Transmission and distribution issue

One of Brazil's main power issues is networks ledsecause of both the long distances between
generation and consumption points. In 2011, thee g&tistribution losses in Brazil was about 15
percent of the total country generation, two tirnaggher than the world average (Figure29). In
order to tackle that problem, large investment ot are planned in order to upgrade the

current transmission grid and private capital heenbsolicited (Datamonitor, 2011).
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Figure29: Electricity production and distribution | osses
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EDF has a key expertise in the transmission andilwlition of electricity that can be valuable

for the Brazilian power sector. EDF via its subsigiRTE-EDF Transport is a key player in the
European transmission sector with 100 000 km adsli? 500 substations and more than 46
cross-border lines (Maury, 2011). The Group has alsme experience in emerging markets

such as Senegal or Vietnam.

For the distribution sector, EDF has over 1.3 millkm medium and low voltage circuits and
nearly all french districts via its subsidiary ERCERDF is also testing new business models
using the so called “smart grids” which should alloustomers to improve their electricity
consumption management. This technology is expdctear in Latin America and especially
in Brazil where demand sized management is cruiciabrder to avoid power shortage
(Coronado, E. 2011). Consequently, EDF’'s expemighese fields may be useful for Brazil who
needs to upgrade and strengthen its current netewaadkdevelop its cross borders connections

with Paraguay and Peru.
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4 .2 Attractiveness of EDF for Brazil

While EDF’s growth perspectives in Europe seentsettimited for the time being, the Brazilian
economy is doing well and is no longer affectedhsy financial crisis of 2008 or by the current
European sovereign debt crisis. As a consequereeBthzilian power market appears as a

growth engine for EDF which is facing a downturntghistorical market.

4.2.1 Poor economic situation in Europe, EDF’s historicalmarket

The European electricity market is still affectedthe financial crisis of 2008 and the current
sovereign debt crisis in Europe has not yet allowstbvery on the electricity market. The
growth of the European economic activity is low atwhtributes to a stagnant industrial
production despite some improvements in 2010 ([EB@). According to the IMF, Europe’s

economic growth should reach 1.08 percent in 20iR2the growth perspective should be back

to normal in 2014 (IMF, 2012).

Figure30: Europe’s growth perspectives
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As electricity production is directly linked toegleconomic activity, the growth perspectives for
the european power market are weak. If 2010 wasxaeption, the electricity production of the
five main European economies have not recoveredleigels of 2007 level (Figure3l).
Furthermore, this stagnant demand is creating ancapacity risk for the generation companies
operating on these markets which did not anticipatentinuing economic downturn in Europe.
As a consequence, many generation projects argp@uxi or even stopped. With both a
stagnant demand and production, the electricityepis stable. However, if the electricity price
remains stable, the price of raw material is insirgg which directly penalizes the European
generation companies (Bigard, Binet, Bouquet, Bonadki, Chiappini, Millois and Poyelle,

2012).

Figure31: Europe’s Electricity Production
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Therefore, EDF and other european power utilitegeneral are looking for growth engines
abroad in emerging economies and particularly i@ BRICs economies. Brazil, with its
expected strong power sector growth, clearly agpasione of these emerging economies and is

now highly coveted.
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4.2.2 Strong growth perspectives for Brazi

Contrary to the Euro zone, Brazilian authoritiewvéhananaged to keep the cours strong
economic potential at a high level. Indeed, Brdmatl an average annual growth rate of
percent between 2004 and 2010 and its growth daen@stduct in 2012 is predicted to be .
percent (IMF, 2012). The upcoming events in 20141/ Cup) ad 2016 (Olympic Game:
will enable Brazil to keep its dynamic and a strgngwth for its economic activities especic

in the infrastructure and power sec

Figure32: Growth Domestic Product, Brazil vs. EuroZone
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As electricity consumption is directly linked toasmmmic activities, the power market rema
strong. The compound annual growth rate (CAGR) razitian power consumption betwe
2004 and 2008 was equal to 3.9 percent and the CéiGenerationnstalled capacity betwe
1999 and 2009 was equal to 4.5 percent (Figu (Enerdata, 2011)f the industrial electricit
demand has been impacted by the financial crisis, mow recovering and consumer dem

remains strong. For instance during tirst half of 2010, residential and commercials ded
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increased both by more than 7 percent. This shbatshe effects of the 2008 financial crisis are

no longer at stake (Lopez, 2012).

Figure33: Generation Installed Capacity in Brazil
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To support its long term growth, Brazil will needditional installed capacity. According to the
prediction of the MME the CAGR of the generatiorstalled capacity will be 4.5 percent
between 2009 and 2016 (Figure33). Therefore, amiditipower investments will be required to
meet these needs and foreign investors such asaEDRow waiting for the next auction process

to acquire future energy projects given by the [ER&rgy expansion plan (Britto, 2011).
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5. STRATEGIC ALTERNATIVES FOR EDF IN BRAZIL

This last chapter aims at evaluating the possiblatisns for EDF in Brazil. These findings are
both the result of the market study we made at Biten | worked as business analyst at the
Department of Strategy of the Group, and perscesgarches | carried out to better understand

the Brazilian power market in order to presentifdasstrategies for EDF in Brazil.

From November 2011 to January 2012, | was parttebn of six people in charge of making a
strategic plan for Brazil, which had to be presdrittEDF executive committee (ExCom) at the
beginning of 2012. The team members were the Depusctor of the strategy division, one

business analyst of the International Market Depeant, and three business analysts of the
Strategy Department. As business analysts, our waik to collect and analyze recent market
data on the Brazilian power sector in order to tpdeDF’s strategy toward the country. Our

main sources of information came from databasesgsiog on South American power markets
such as BNAmericas and Enerdata. In addition, lessimnalysts also had to conduct interviews

with experts of the Brazilian power market andradtgarious conferences related to this topic.

Soon after, our team received feedback from theclixee Board that enabled us to deepen our

research. | was then in charge of updating wedkyfinal strategic plan for EDF in Brazil.

5.1 EDF activities in Brazil

EDF's current presence in Brazil is limited to sskes in two local generation assets, UTE
Norte Fluminense and Ibiritermo via its Italian sigvary Edison. If Brazil was not considered as
one of the Group’s top priorities after EDF’s fdilBrst attempt to enter the country with Light,
Brazil's current power market potential led EDFrézonsider its position toward the country.
Considering that the status quo would not allow EBFake full advantage of future growth in

Brazil, various options are currently opened to EDF
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5.1.1 Context

After having assisted technically in both the braami holding Eletrobras between the seventies
and the eighties and Furnas in the nineties with dbnstruction of the nuclear power plant
Angra |, EDF took advantage of the national prization plan to enter in the capital of Light in
1996, a local distribution utility based in Rio dneiro. However, EDF’s activities in Brazil got
severely affected by both the power shortage tlaurmed in 2001 and the strong reais
devaluation. Consequently, EDF decided to almo#tthg market by selling 80 percent of its

stakes of Light in 2006 and another 10 percenDi®®Rougier and Puech, 2011).

Nevertheless, the Group decided to take part in dbestruction project of UTE Norte
Fluminense in 2002, a 860 MW CCGT which now respgotmd25 percent of Rio de Janeiro’s
electricity demand. It is important to note that,addition to UTE Norte Fluminense, EDF has

another 230 MW CCGT known as Ibiritermo via itdi#ta subsidiary Edison.

At the same time EDF EN, EDF’s subsidiary in chavfeenewable energies, tried to enter the
brazilian renewable energy sector with two locabssdiaries SIIFELEC (wind energy) and
SIIFLUX (small hydro). Under the PROINFA program|FELEC developed five wind projects
for an installed capacity of 342 MW and SIIFLUX aéped a small hydro project of 30 MW
known as Santa Rosa. Facing too much competitidk EN finally decided to fully exit the

market, selling its stakes in 2005 and 2008 (Rougi@l1).

In December 2008, EDF made a five year MoU (Memawuam of Understanding) with the two
major actors of the brazilian energy sector, Elatme and Petrobras, so that these three utilities
could cooperate on hydropower as well as nuclearepoln July 2011, EDF made another
attempt to consolidate its position in Brazil. Tgw@up took part in the A-3 auction process of
2011 with its Lajes Project, a 600 MW CCGT whichsveaipposed to be constructed in the state
of Rio de Janeiro. However, the competition wastamh that EDF’s project has not been

selected for this bidding process. As a consequdBbD&’s position in Brazil remains limited
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(Figure34), in comparison to the other internationélities such as GDF-Suez or AES

Corporation (Picon, 2011).

Figure 34: EDF Positions in Brazil
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5.1.2 The Light Case

Light is a Brazilian distribution power utility bed in Rio de Janeiro, which was created in 1904
and started operating in 1905. The company is ngplging electricity to 4 million customers
in the state of Rio de Janeiro and has an instabigacity of 885 MW (Light, company filings,
2012). In 1996, EDF decided to strengthen its presen the Brazilian power market through
the acquisition of Light. Between 1996 and 2001 FEdpent 2 billion euros for Light and spent

an additional 1 billion euros during the supplystiof 2001-2002 in order to avoid bankruptcy.

To strengthen Light, EDF also lent it 300 millioares to the company. However, after being
profitable for a short period of time, between 13861 1998, Light started losing money after

1999 (Silvain, 2010).
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For instance, between 2001 and 2003, Light's ngfitsrdecreased by 90 percent annually, from
-276 M € to -994 M € while its revenue grew by pg&cent annually (Figure35). Despite the
additional investments EDF realized in order todidaght’s activities and financial results, the

Group finally decided to sell the local distributioompany in 2006 and 2009.

Figure 35: Light Financial Results

Million € 2001 2002 2003 CAGR
2001-2003

Revenue 1028 1301 1081 +2,6%

Net Profit -276 -715 -944 -90%

Source: Mitjaville and Guerand (2004)

The poor results of Light at that time can be exyd by various reasons (Mitjaville and
Guerand, 2004). First, the company was stronglghtedd (1 280 million euros) though it did not
have the financial capacity to do so. Indeed, i881%¥EDF, through Light, decided to enter the
capital of Eletropaulo, a Brazilian generation camp Despite the low treasury of Light at that
time, EDF purchased stakes of Eletropaulo for 2iobil euros without the help of its
shareholders. In 2001, because of Light's unstéhbncial situation, these stakes were sold
back but at 30 percent of the acquisition price RERO11). In addition to the debt’s interests that
Light had to pay, the brazilian interest rates waoasiderably high at that time (from 10 to 25
percent) which did not ease the company’s finarsti@bilization. The high level of the interest
rates could be explained by the willingness ofahthorities to mitigate a growing inflation and
avoid an economic crisis at that time. Combinedhwhiat, the power crisis of 2001 and 2002 and
the rationing imposed by the government reducedpgercent Light's global revenues. Despite
many efforts, Light was not able to recover finatlgiand EDF went out of the company’s

capital which was then acquired by a local stateedvwcompany, CEMIG.
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5.1.3 UTE Norte Fluminense

The UTE Norte Fluminense project started in 1999 BBF decided to acquire 90 percent of its
capital from the Brazilian electricity distributicmompany Light. The last 10 percent are held by
the state owned company Petrobras, which is aldd & gas supplier (Figure36). UTE Norte
Fluminense started operations in 2004 and is navating a 869 MW CCGT, located in Macaé,
about 150 miles from Rio de Janeiro. The comparpplées 20 percent of Rio de Janeiro’s
electricity demand and also supplies the statespirfo Santo. Its annual power generation per
year is about 6 350 GWh UTE Norte Fluminense hagraoted a 20 years power purchase
agreement (PPA) with Light and is selling its aledly surplus on the free contracting market

(UTE Norte Fluminense, 2011).

Figure 36: UTE Norte Fluminense — Ownership Structue
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Contrary to what EDF experienced with Light, UTErioFluminense is financially solid and
the company is ranked among the top of the lingggnatilities in Brazil. Between 2005 and
2013, the compound annual growth rate of both é@gemue and its net income should
respectively rise by 5,8 percent and 1,6 perceigu(E37). 2010 was a really good year for the

company: its EBITDA reached 164 M€ for the firghé and its total sales reaches 6 510 MWh
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(25€/MWh). These good results are due to an exdelielustrial performance (availability of
the CCGT at about 98 percent and zero accidentse s#905), an efficient demand-size
management and a production surplus which is solthe free market (Picon, P. 2011). With
Petrobras as the second shareholder of the ullif has a competitive access to gas supply
and this situation is also one of the main reasafnsuch a good performance. Furthermore,
thanks to a positive combination of factors inchglistrong rains which kept reservoir levels
high and therefore spot price low, a freezing wimeArgentina and a nearly full availability of

its CCGT, UTE Norte Fluminense’s export revenuesied 55M€ in 2010 (UTE, 2010).

Figure 37: UTE Norte Fluminense Financial Results

M€ 2005 2006 2007 2008 2009 20102011 2012 2013 CAGR
2005-
2013

Revenue 289 283 301 301 343 373 422 431 453 +5,8%
EBITDA 123 119 116 111 145 162 164 167 169 +4,1%

Net 75 53 54 41 73 79 71 80 85 +1,6%
Income

Source: UTE Norte Fluminense (2010)

UTE Norte Fluminense has been operating for ne&nears now and, as every power plant
must, the UTE’'s CCGT will need to go through a perfance evaluation and will need to be
upgraded. This will require additional substantiavestments for EDF which has already
invested more than 515 M€ in UTE Norte Fluminenseesthe beginning of its operations in the
brazilian power sector. Furthermore, UTE Norte Fhense will have to contract new PPAs
with local distribution companies in order to eresthe sale of its production in the near future.
Competition becoming tougher and tougher betweearerg¢éion companies during the energy
auction processes, UTE Norte Fluminense will havednsolidate its cooperation with Light

(which is currently purchasing 90 percent of itsctlicity generation) but will also have to be

able to offer competitive electricity prices. Thisay be achieved by extending its production
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through the acquisition of emerging power produdarshe State of Rio de Janeiro or the
construction of an additional CCGT in order to teesynergies and economies of scales (UTE

Norte Fluminense, 2011).

The international coming events (World Cup in 2@b4l Olympics in 2016) are also fostering
the rivalry between the energy actors of the stfio de Janeiro which all want to profit from
the revenue these events will generate. HoweveF, Bd UTE Norte Fluminense are doing
well so far. In June 2011, both companies weregneating Brazil's first solar power plant in
the state of Rio de Janeiro. With a 320 KW capaeiten the sun radiation is at its climax, the
solar plant supplies 300 houses in Rio. With thiscessful project, UTE Norte Fluminense has
already been sought for other solar projects incthraing years such as the constructioraof
solar roof for the Maracana stadium in Rio de JaneAs a consequence, if UTE Norte
Fluminense keeps its excellent operational perfagea thanks to technical upgrades and
continues diversifying its activities (generatiosglar roofs, sustainable construction), the
company will stay among the leading utilities i ttate of Rio de Janeiro as well as a valuable

asset for EDF (Rougier and Puech, 2011).

5.2 Strategic Alternatives for Brazil

EDF will have to soon face strategic choices camoerits presence in Brazil, depending on
what the company is willing to do to stay on tha®lian power market. There are four possible
strategic alternatives for EDF concerning Braziit strategy, status quo, EDF alone and local
partnership. Before drawing the possible strategieEDF, it is important to understand the

market forces at work in the Brazilian power sector
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Then, in order to identify the potential partnefsSE®@F or potential buyers of EDF’s stakes in
UTE Norte Fluminense, it is important to analyze plosition and strategy of the main electricity

producers in the market first and finally evalutdie different strategic options.

5.2.1 Brazil Power Sector: PESTEL Analysis

The Brazilian power sector is a complex environmantd a correct assessment of this
environment is necessary for organizations opegatint, in order to identify the opportunities
and threats of the sector. The PESTEL frameworkiges a relevant structure to assess the
Brazilian power sector environment for a utilitkdi EDF. PESTEL enables to focus on the
following factors, which cannot be underestimatedew operating on a market: political,

economic, social, technology, environmental andlleg

The political aspect should not face major changeker President Dilma administration. Energy
is still considered as a top priority by the goweemt which tries to foster the use of renewable

sources for power generation in order to contitngeprocess of energy mix diversification.

The economic aspect is still traduced by a stroegdnfor additional power generation.
According to the EPE, the country needs to raselibduction capacity by 5% per year by 2020
in order to cope with the forecasted demand. Intexhdto this, Dilma’s administration will have
to face two new due dates: the organization ofrigse World Cup in 2014 as well as the next
Olympics in 2016. These two events directly affdwt Brazilian power sector environment.
According to some analysts of the MME, the countnyl have to invest US$ 2.7 Bn. in
electricity infrastructure to avoid power outagetle World Cup host cities. So far, it is quite
clear that Brazil will not be able to cope with theure power needs if substantial investments
are not realized in electricity infrastructure aaspecially in transmission and distribution

systems. It is foreseen that the government waltdp private initiatives to upgrade its power
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sector in order to cope with this due dates, affgneal growth opportunities for local and

foreign private utilities.

The social aspect in the local power market envirent is improving rapidly since the launch of
the “Luz para Todos” governmental program in 2008ich aims at providing universal access
to electricity to the 12 million of Brazilians thiated without it. Since the implementation of the
Luz para Todos program, 11 million of Brazilian rgad access to electricity. Reaching the
remaining 1 million people will be a challengingskafor the current government. This last
section of population lives in Amazonia, where powetwork is still at its beginnings. Brazil

will have to find innovative ways of bringing eldctty in this region if it wants to achieve

electricity universal access. The social programplemented by the Lula administration also
allowed the insertion of million people in a largarddle class. The side effect of this social

improvement is the increasing electricity demanehiog from this growing middle class.

Technological improvements are constant in the llguawer environment. Through the
enhancement of the power generation technologmsepplants are becoming more and more
efficient. The creation of a new energy tradingtfplen in 2011, known as Brix, may be the
most interesting technological development sinceyear. Brix was created to provide
transparency and increase competitiveness in trezilBin power market, giving a new
electronic marketplace for open to all power margatticipants. This innovation directly

contributes to the evolution of the local electyidrading environment.

Environmental considerations are becoming strongethe power sector environment. The
expansion of the installed capacity needs now speet a “sustainable process” and authorities
are becoming more demanding on this aspect. Theox@nsy that has implied the Belo Monte
project is a clear example of the importance thaiven to the sustainable development of the

country installed capacity.
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The legal aspect is currently in the limelight witle announcement of a plan to cut and simplify
taxes for electricity producers and distributors,order to stimulate the local economy. Brazil
has the third highest power costs in the worlderaftaly and Slovakia. This situation is
penalizing the industry sector and contributestsopoor performance these last years. High
electricity prices have contributed to stagnantdpmtion and investment in energy intensive
industries according to the Getulio Vargas Foumdatlf the government initiative of reducing

taxes is successful, this could help restoring aitipeness in the economy.

5.2.2 Brazil Power Sector: Porter Forces

The Porter analysis is crucial for EDF in ordeutwerstand which market forces are at work in
the brazilian power sector. According to the Potleory, before entering or taking strategic
decisions in a specific market, it is importantatwalyze the buyers and the supplier negotiating
powers, the risk of product substitution and netaets, and finally the rivalry between existing

firms (Figure38).

In the Brazilian power sector, the buyer's powen ds considered as weak for “captive
consumers” (residential consumers) that do notddéeabout how the electricity tariffs are set up.
Indeed, the electricity price for residential erskes is established by the ANEEL whose main
objective is to protect these captive consumenms fpoice volatility. However, this situation only
concerns the regulated market. On the free malkefe scale industrial producers are free to
choose their power providers through long term i@m$ also known as PPAs. In that case, the

buyer’s power is strong.

For generation companies, primary energies are ikpyts especially for companies using
thermal power plants. One of the weaknesses ofilBsea#ts dependence on the Bolivian gas

supply. Furthermore, the major primary energy sieppin Brazil is the public company
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Petrobras. As long as Petrobras will keep this rmpohstic position for primary energy supply,
the supplier power will stay strong as the majootygeneration companies will keep having for
unique interlocutor a public entity. Neverthelessthe case of hydroelectricity, facilities are
managing their own water supply that depends anaté conditions. Therefore, supplier power
could be considered as weak as there are no psapetiers. However, if weather conditions are
considered as a “supplier”, the supplier power iematrong. Indeed, during the dry season,
large dams’ electricity generation is reduced &alrConsidering, weather as a supplier, supplier

can be considered as strong.

Although the Brazilian power sector has been lilszd, the threat of new entrants remains
weak. A vast majority of current power companiegraging in Brazil, public and private, are

vertically integrated from generation to commeizetion and their important market size does
not ease the entrance of new electricity compaliesides, the existing Brazilian power market
is extremely competitive and it can be difficult flectricity start-ups, that do not have strong

initial funds, to face competition. (Datamonito@12).

The threat of substitute is weak in the Braziliaapr sector. Auto generation would be the main
threat for generation companies. In other wordstauers would start installing their own
generation plants. Even if it did start with the\aal of renewable energies on the power market
(solar roofs, wind power for businesses installedrrthe coast), the current cost of using these
new technologies make them exclusive to the mgjaoit the population at the moment.
However, long term, renewable technology costs Ishgo down enabling the population to
have a growing access to these technologies. Bsiseiis important notably for outlying

populations which are difficult to reach and are&gpread in all Brazil ((Datamonitor, 2011).

Though a little number of companies (EletrobrasMBE, CESP and Tractebel) is currently
dominating the Brazilian electricity market, rivain the Brazilian power sector remains strong.

Indeed, in every energy auction process for theaesion of Brazil’s installed capacity, every
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power utility, public or private, has the rightdcompete in order to acquire new power proje
The actual power market rules were establishechabpublic companies were t favored in
order to attract foreign investments. As a resdmpetition is tough and les to fair electricity

tariffs for the residential endse (Britto and Kogake, 2011).

Figure 38: Brazilian Power Sector Porter Force
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5.2.3 Positioning and strategyof the generation key player

Though the power market liberalization attractddtaf foreign energy investors, the genera
sector remains strongly dominated by s-owned companies. Between 1995 and 2010

private sector’s share in power geneon increased from 2 to 21 percent while the govem’'s

share decreased from 98 to 79 percent (Figur

Figure 39: Evolution of Private Sector Participatior
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In terms of installed capacity the top three get@macompanies are all public. The most
important power utility in Brazil, which is also éhmost important power utility in Latin
America, is Eletrobras. The Brazilian governmennswhe majority of the company’s voting
shares but the remaining shares are openly tradedpublic group through its six subsidiaries
and six distribution companies is responsible i@ generation, transmission and distribution of
60 percent of Brazil's electricity (EnergyMarkett&j 2011). In 2010, Eletrobras had 40 percent
of Brazil's installed capacity with a generatiorpaaity of 39,8 GW (Figure 39). Then comes
CESP and CEMIG, two state owned companies, whispeively owned 8 and 7 percent of

Brazil's installed capacity in 2010. CESP is owihgdhe state of Sdo Paulo and had an installed

capacity of 7,5 GW in 2010.

CEMIG is owned by the state of Minas Gerais anddmathstalled capacity of 6,8 GW in 2010.
The first foreign investor is in fourth place arsdcalled Tractebel Energia, which is a subsidiary
of a french power company, GDF-Suez. In 2010, Bizait Energia accounted for 7 percent of
Brazil's generation capacity and had an installapgacity of 6,4 GW. The position of the next
foreign investors like AES Corporation, Duke Eneagy EDP in terms of installed capacity are
way less important, with installed capacities ré@gmo more than 2,6 GW (Business News
Americas, 2011).

Figure 40: Installed capacity in Brazil in 2010 (MW)
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As a result, the leading generation companies aziBcan be categorized into three subgroups:
the indisputable leader Eletrobras (more than 30GM\hstalled capacity), the other market
leaders which have an installed capacity betweeWW 3G 8GW (CESP, CEMIG, Tractebel,

Petrobras and Copel) and the challengers with atallad capacity between 3GW to 1GW
(AES, Duke Energy, EDP, CPFL, Light, Neoenergiagd&sa) and where many foreign investors

are present (Business News Americas, 2011).

In terms of strategy, the key generation players lma categorized in five subgroups: emerging
players, new entrants, consolidators, status quib et (Britto, 2011). The consolidators
characterize generation companies that have alreadyg positions in the Brazilian power
market and want to be among the leading energy aoreg in Brazil in terms of installed
capacity. These companies are generally alreadkehadeaders or strong challengers with
installed capacities between 7GW and 1GW like Biaet Energia, CEMIG, EDP, Light,
Neoenergia and CPFL Energia. These key playerstamegthening their market position mainly
through the energy auction process. Indeed, thainket size enables them to make extremely
competitive offers in terms of electricity tariffisiring the various auction processes compared to
smaller generation companies which struggle to ntakepetitive offers and to be selected for

the expansion plans.
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Power companies that choose the status quo strategyenerally important market players with

an installed capacity above 1 GW. However, thesepamies, contrary to the consolidators are
not willing to expand their generation activities teir current business is already profitable
enough. Both private and public companies are ugiagstatus quo strategy such as Copel for

the public companies and Endesa or Duke Energy grih@nprivate investors.

The so call “new entrants” are generally holdingnpanies that decided to enter the brazilian
power sector to create synergies with their otlediviies like the norwegian SN Power and
MPX a subsidiary of the EBX group, or to diversiheir portfolio such as the brazilian holding
Odebrecht. The new entrants generally have a latash flow which can ease their power

project acquisitions.

Emerging players are smaller companies that oftequely focus on the power sector. As they
do not have the cash flow or the market size of“tieav entrants” they specialize in specific
power projects, mainly concerning renewables eesrghs they are not big enough to compete
with the market leaders or the “new entrants”, ¢heswer companies focus on smaller projects
(inferior to 500 MW) but which need specific expest that they do have and that bigger
companies may not have. This is the case with localpanies such as SIIF Energia, Omega
Energia, Hidrotérmica and also foreign investorshsas the Canadian asset management group

Brookfield Renewable Power.

Finally, various power companies decided to eatBnazilian power market for various reasons
such as debt (NRG Energy), a lack of profitabilgd a competition which is becoming
stronger and stronger (Elpaso) or a strategy refogu (Rede Energia) (Britto and Kogake,

2011).

5.2.4 Strategic options for EDF
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Taking into account the positions of key generaptayers on the Brazilian power market, and
considering the experience EDF acquired througimtLasnd UTE Norte Fluminense, the Group
now needs to adopt a clear strategy toward Brazibrder to fully profit from the growth

potential of this market.

a) Exit Strategy

An exit strategy for EDF will be characterized byfudl sale of EDF’s stakes in UTE Norte
Fluminense and the end of its partnership withllatiéities such as Eletronuclear or Light. This
will conclude the market exit that EDF initiated 2006 with the sale of Light. For EDF, it
would be the opportunity to fully exit Latin Ameacand refocus its international strategy on

other fast growing regions such as Asia, whereatmip already has strong positions.

As UTE Norte Fluminense’s financial results areedbent, and as there is currently a strong
demand for generation assets in Brazil, it mayheeright moment to process to the sale of UTE
in order to receive important funds and improve fihancial situation of EDF. The Fukushima
events urged the upgrade of EDF’s nuclear fleetosed by the french nuclear watchdog, the
ASN, and this will be extremely costly for the coany. Therefore, EDF is seeking additional
funds and the sale of UTE could be a solution & groblem. The possible purchasers of UTE
Norte Fluminense could be the “consolidators” lkectebel or the “new entrants” like MPX.
On the other hand, exiting the market will not IdeldF to profit from Brazil's power market
potential which is substantial: electricity demamhual growth of 4,9 percent between 2011 and
2020 and an installed capacity increase of 61 péroetween 2010 and 2019 (MME, 2010).
Furthermore, a re-entering the Brazilian power reaitater on would be both time consuming
and expensive. Consequently, if EDF decides toeldhe Brazilian power market for real, a
market exit at that time is attractive. However,FEDstrategy has to be clear on one point: if the

group leaves Brazil now, it leaves it for good (Mgser and Rougier, 2011).
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It is also important to stress the fact that a tiguexit strategy would be a turning point for EDF
international strategy. Indeed, EDF’s current pmesdn Latin America is limited to its Brazilian
assets UTE and Ibiritermo via its subsidiary Edid®mazil is still considered by the Group as the
starting point for a further expansion in Latin Amca. If EDF decided to exit Brazil, the most
important power market in South America, neighbgmountries like Chili, Colombia and Peru
my no longer be considered as strategic. Giverhapet markets may not be a relevant choice
considering the growth opportunities offered bysenacountries. According to the Strategy
Division of EDF, Colombia, Chili and Peru should lahve an economic growth rate superior
two 4,5% by 2016. By 2020, Peru will have to camstrmore than 9 GW in terms of installed
capacity, Chili 8 GW, and Colombia 5 GW (EDF, 2Q129w countries have such power market
growth potentials. Hence, it is important to evéduae long term cost of a market exit in Brazil,
and figure out if focusing only on the Asiatic regiwould be enough to compensate the loss of

the South American markets.

b) Status Quo

If EDF chooses the status quo, no immediate aationld be taken. The Group would keep
profiting from the excellent financial results o$ Brazilian subsidiary UTE Norte Fluminense
and would maintain its presence in Brazil. IndéeDF could simply wait for new local market

opportunities while enjoying high returns, with@atditional substantial investments.

A status quo strategy can be relevant in a powekehdhat is already mature and above all
when the entity has reached a “critical size”, lsat tompetitors can hardly challenge its market
shares. That is not the case of EDF in the Brazpiawer sector. Indeed, EDF does not have yet
a sufficient size that would enable the compangdtend efficiently its current market shares.
Furthermore, as competition is increasing, the cgtitgys size is also growing, which results in

reducing EDF’s market power in the local electyicgector (Oliveira, 2005). As a consequence,
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if on the one hand the market is consolidating, @mdhe other hand EDF decides not to go big,
the Group will face great difficulties to maintata current market shares in the near future. Last
but not least, the Brazilian market is not matuet gnd is constantly undergoing changes.

Therefore, a pro-active strategy has to be adopatiter than a status quo position.

As a consequence, if EDF is not proactive, it magsngrowth opportunities that other utilities
are eager to get. EDF’s strategy towards Brazillditlwen remain unclear and the Group could
be seen as a “freeriding” utility that only wantsgrofit from Brazil power sector growth and

which does not participate to the improvement efltical electricity sector.

In other words, a status quo strategy would simpbgtpone the problem of EDF, though
immediate decisions need to be taken if the Groaptsvto profit fully from future growth

prospects in Brazil. Consequently, the status gay be the least attractive strategy for EDF.

c) EDF Alone

EDF could also decide to grow alone in Brazil. igagrowth would be possible through the
enhancement of UTE Norte Fluminense sales and fie&kninvestment projects. As a
consequence, EDF would follow the strategy of squower utilities such as Duke Energy
Brazil, a subsidiary of the US holding Duke EnerQyke Energy grows through acquisitions of
power projects that it then operates on its owningJshe same strategy, EDF would keep
looking for growth opportunities in the local powerarket and maintain total control of its

activities in Brazil.

The main advantage of this option is that the Grauguld finally have a clear strategy and
planning to profit from the expected market grovEBF will be able to pilot alone its decisions.

While a Joint Venture (JV) generally implies mutagreements between partners before taking
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any action, by playing alone, EDF would save pnesibme and energy. Time management is

one of the key success factors in any fast growiagket.

However, such a strategy is costly and EDF doedhawe sufficient cash flows at the moment
for two main reasons. First, the company has taagmyits nuclear fleet in France and this will
costs billions of euros to EDF in the coming ye&@sce the Fukushima event, the French
Nuclear Safety Authority urged EDF to conduct tleeessary investments to upgrade its nuclear
park in terms of security. These investments atienated at 10 billion euros in the next 8 years,
which equal 1.25 billion euros per year until 2@R@bs and Gilles, 2012). Second, the expected
financial results of EDF are weak because of theeoti economic slowdown in Europe,
reducing available cash flows for greenfield inmesits. Finally, though M&A activities in the
Brazilian power sector are growing, few opportwestiare available and the generation asset
prices in Brazil keep skyrocketing (Tabbush andséia, 2011). EDF is definitely not the only
company which is eager to acquire local entities] & an opportunity was available, power
companies will be prepared to invest billions. Gdesng EDF’s current financial situation and
the future investments the company will alreadyehtty face, this strategy is not interesting at

the moment.

d) Local Partnership

The last solution for EDF is to find a local partnEhough EDF’s experience was not great with
Light in 2006, it seems to be the most appropriitategy for several reasons. First, making a
partnership with a local Brazilian actor would eleaBDF to gain additional knowledge about
the local power sector and would foster its relatups with local entities. By doing so, EDF
could then get rid of the bad image it has becadigbe hasty sale of Light. Furthermore, by
growing its business with the support of a locattqper, EDF would be able to profit from

growth prospects without investing substantiallgnipared to a greenfield strategy). Indeed, the
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investment would be shared between both entitiek BDF could stay and grow in Brazil

without jeopardizing its market positions in Europe

However, there are two prerequisites for a cor@attioning of this type of strategy. First, EDF
needs to find the right partner and that is noe¢a@sy task. Many local power utilities are solicited
by foreign investors to create a partnership anchael is higher than the offer. As a
consequence, Brazilian local utilities are in aifas of strength and set their own conditions
with foreign investors who often need to pay a Ipgice if they do want to find a local partner.
This leads to the second issue which is the quesfieorporate governance and control. Indeed,
as local entities are generally in a position oérggth, they are quite demanding concerning the
governance of a possible joint venture. As a resulEDF wants to find a local partner to
strengthen its position in the Brazilian power egdt must be ready to fairly share the corporate
governance of the joint venture. In that case, EikIld no longer be able to solely decide the
strategic decisions of the new power entity and ld/diave to deal with the expectations of its

local partner.

Although a local partnership implies that EDF'satgic decisions are no longer the result of its
own market evaluation and it would have to shaeeltbnefits of the future power sector growth
opportunities, this strategy seems to be the nmbsteésting one considering both EDF’s position

in Brazil and its current constraints coming fronr&pe.

5.3 Partnership with EBX, a deeper example
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Considering that finding a local partner could be best strategy for EDF in Brazil, it is crucial
for the Group to find the right partner. The Bral power market is still in its consolidation
phase and several local players are eager to r@achical size in order to fully profit from

market opportunities instead of becoming prey ® c¢hrrent leading power utilities. To do so,
some of them may be willing to make a partnershigh & foreign investor which would help
them to grow fast and reach this critical size. Awgpndhem, the Brazilian company EBX, via its
power subsidiary MPX, has already showed intenesimding a potential foreign partner. This
last part analyzed a potential partnership betweBfr and MPX which could be a highly

attractive strategic choice for both entities.

5.3.1 EBX Group Overview

EBX is a Brazilian private holding company that rages a wide portfolio of business activities
such as mining, power generation, logistics, ol gas, real estate and entertainment. So far
EBX holds major ownership stakes in 5 listed congmmand 6 private companies (figure4l).
Since its creation in 1983, EBX has tried to idgnkbiusiness opportunities in various areas of
expertise, raising funds through partnerships dradegjic alliances with private investors. Until
1998, the company was only focused on mining dwssiespecially on gold, nickel, zinc and
silver businesses, in Brazil as well as abroad. EB2h decided to diversify its portfolio and
started entering other businesses such as poweragem and oil exploration in order to create
synergies with its previous core business. The @mymlso decided to enter totally different

markets like real estate and entertainment (EBX220

So far EBX has a production capacity of 10.8Mthnir29 oil and gas exploration blocks, two
ports in southern Brazil and electric power prgjeekpected to generate 2,6 GW in 2012
(Business News Americas, 2012). EBX is currentlyned by the one of the richest men in

Brazil as well as one of the most successful ergregurs of the country, Eike Batista.
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Figure 41: EBX Portfolio Companies

Market Cap. EBX

Company Sector (US% in millions)  Stake (%)
Listed Companies

®0GEX Oil Exploration $37,354 62%
@LLX Logistics 1,780 54%
®UEX Shipyard 3,455 24%
@)X Mining 3,042 40%
®iPX Power Generation 2,207 76%
Private Companies

® (X ® ° |RealEstate NA NA
. o .

p_.;\.r.r_.j- 1A

h Entertainment MNA MNA

m i

Sources: EBX (2012)

5.3.2 MPX Company Overview

MPX, a subsidiary of the EBX group, is engaged awer generation and trade as well as the
exploration of natural resources, especially coal gas (MPX, 2012). The company is also
showing a growing interest in renewable energyvdies. MPX was created in 2001 and started
its activities with a 220 MW thermal power plantpartnership with MDU Resources Group, a
US energy holding company. In 2005, this plant walsl, generating a profit of 78 M€. MPX

decided to open its capital in 2007 in order tdvgatdditional funds for future investments. This
operation enabled the generation company to réi@eME. EBX currently owns 76 percent of

the company’s stakes while the 24 percent remaistiakes are in free float (Figure4l).

Figure 42: Ownership Structure
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75.8% 24 2%

2 PX

empresa do Grupo EBX

Sources: MPX (2012)

At the moment MPX is operating an installed capgaoit 1 080 MW with three thermal power
plants that are nearing completion and that alrdaalye PPAs of fifteen years each on the
regulated market. Among these contracted poweept®jPecém | is a 720 MW thermal plant
operated in partnership with Energias do Brasiére Il is a fully owned 360 MW thermal
plant, and Itaqui is another 360 MW power planbalsveloped by MPX. Serra do Navio is the
only MPX power plant that is currently operatingitgt maximum capacity, 23 MW. Serra do

Navio is owned by both MPX and Eletronorte (MPX12pD

Furthermore, MPX has an additional 9 996 MW gresdfiprojects under development and
which are planned to be built in the coming decatlesigh they have yet to obtain any PPAs
(Figure43). In other words, between 2012 and 20ABX'’s installed capacity should increase
from 1 080 MW to 2 480 MW at a compound annual dglorate of 23 percent (Debs and Gilles,

2012).

Figure43: MPX Greenfield Projects
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Project Capacity (MW) MPX’s stake Fuel Source

Acu | 2100 100% Coal
Acu Il 3 300 100% Natural Gas
MPX Chile (Castilla) 2 100 100% Coal
Sul 600 100% Coal
Parnaiba 1863 70% Natural Gas
Paracuru 32 100% Wind
Taua 1 100% Solar
Total 9 996

Source: MPX (2012)

5.3.3 Feasibility of Partnership Between MPX and EDF

MPX installed capacity expansion plan for the camiecades is ambitious. Though the EBX
group is often compared to a cash machine, it moli be able to finance all the greenfield
projects of its power subsidiary. As a consequeltieX needs to find various partners, public
or private, that could help in the achievementhef ¢xpansion of its power plant fleet and bring
the necessary additional cash flows for MPX's fatunvestments. For a couple of years, the firm
has been in discussion with various private invssemd MPX’s willingness to make strategic
alliances with other private investors is growingDF could be a serious candidate for a joint
venture with MPX because of its historical expertia generation, its extremely attractive
Brazilian generation asset, UTE Norte Fluminense, laecause of its international market size

(Rougier and Puech, 2011).

Therefore it is interesting to evaluate how a jei@hture between EDF and MPX could be
operated (Figure44). The most feasible scenariddvoe the sale of EDF’s stakes in UTE Norte
Fluminense to MPX in exchange of some MPX shamsan operation like this one, the first

thing to do is to assume a firm value for both UNBrte Fluminense and MPX. Through
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complex calculus and stochastic models the right fialue could be found. In order to ease this
demonstration it is supposed that UTE Norte Flumseés firm value is 1 000 M€ and that
MPX'’s firm value is 2 000 M€. EDF owns 90 perceftIE (900M€ in terms of firm value)
while Petrobras the least 10 percent (100M€). éndase of MPX, EBX owns 74 percent of the
firm (1 480M€) while the least 26 percent (520M£2 aonsidered as openly traded. In the case
of a sale of UTE Norte Fluminense to MPX, the newmtrventure of MPX would now have a

firm value of 3 000M€ (2000+1000). What would be thansaction results?

First of all, UTE Norte Fluminense would become ubssdiary of MPX. Then, the former
shareholders of Norte Fluminense would become ntinshareholders of MPX while EBX
would stay the main shareholder of the firm. As EB&d a 900M€ firm value in Norte
Fluminense, it would now own 900/(2000+1000) whiglequal to 30 percent of the new joint-
venture (MPX after the transaction). The same ¢aticun can be made for Petrobras (100/3000)
which would own 3,4 percent of MPX. EBX after thertsaction would stay the major
shareholder with 49,3 percent of MPX (1480/3000)levhIPX’s free float would now represent

17.3 percent.

Figure44: EDF & MPX Joint-Venture
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To summarize, if EDF decides to sell UTE Norte Fluense to MPX, Norte Fluminense would
then become a subsidiary of MPX. EDF and Petrolrasld become shareholders of MPX.
However, as the firm value of MPX is considered hégher than the one of UTE Norte
Fluminense, EBX, major shareholder of MPX before fbint-venture, would still own the
majority of MPX’s capital. EDF and Petrobras wodidally retain an indirect ownership of

Norte Fluminense through MPX.

5.3.4 Transactions Results for EDF
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Such an operation would be highly attractive féor@ign investor like EDF in terms of strategy,

finance, and market perspective.

In terms of strategy, thanks to this transactior-Ei®uld finally become a relevant player in the
Brazilian power sector through a minority ownersimpMPX. Indeed, if MPX follows its
expansion plan, the company could soon become btigedeading generation companies in
Brazil. A partnership with MPX, a strong and wedtablished local player, will enable EDF to
profit fully from the highly attractive growth oppanities that are offered by the current
brazilian power sector. Besides, in the longer {EDF could become a relevant shareholder of
MPX. Indeed, EBX might eventually exit MPX in orderrefocus on its other business units and
that would create a fantastic acquisition oppottufor EDF which could become the major

shareholder of MPX.

This transaction would also be financially attreetior EDF. First, EDF could take advantage of
the high market valuation of its unique generatgset in Brazil, UTE Norte Fluminense, and
the relatively low market valuation of MPX at theoment, in order to obtain interesting
transaction conditions. Then, this operation wdwdde no cash impact for EDF as companies
are just exchanging shares. Furthermore, in the et EDF would like to exit from MPX, it
would be easy because of the liquidity of MPX skahe addition to that, EDF could make a lot
of money as the MPX’s market valuation is expedtedkyrocket if the firm manages to realize

its installed capacity expansion ambition (SeverMe2011).

Finally, this transaction would enable EDF to fupyofit from the Brazilian power market
perspectives. Brazil's power generation markeffierimg attractive future growth opportunities
and the market is finalizing its consolidation whiaill limit options for new entrants in the near

future. As a consequence, it is the right momerttumake this kind of deal for EDF.
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Last but not least, even if nuclear power markehai@s the exclusive territory of the
government at the moment, EDF would be already peditioned to catch the future growth

potential of this market as soon as the privatéosedll have the right to operate in that market.

6. CONCLUSION

Europe, EDF’s core market, is currently undergadegnomic slowdown. The recovery of the
European market will take time. Growth prospects #nus limited for the coming years in
Europe and EDF needs to develop its activitiesast §rowing countries. Brazil is part of the
countries that best resisted to the last finanmigis and will continue to have high economic
growth rates in the coming years. Furthermore Bfrazilian power market is currently soaring
and its potential is still underexploited. Thanksits generation asset UTE Norte Fluminense,
EDF is already operating in the country. Besidae, company is present in Brazil since 1996
and thus already familiar with the local power sectConsequently, Brazil could become a
priority for EDF. However, the strategy of the Gpotor Brazil is still unclear. This paper

intended to evaluate the strategic options of ED#heé Brazilian power sector.
Four possible strategies could be followed.

- The first one consists in fully exiting the markBy doing so, EDF will profits from the
current high valuation of generation assets in Brazd get sufficient cash flows to
invest in other fast growing countries where theugr is already present, such as
Vietnam for instance. By doing so, however, theugravould not profit from Brazil's
power market opportunities and re-entering the etariould be difficult.

- The second option for EDF is the status-quo whiohststs in holding its current

position. Even if UTE Norte Fluminense is highlyofitable, a status quo position may
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not be sustainable in the long run, as the localgpomarket is moving fast with
increased competition.

- The third position consists in operating alone loa Ibrazilian power market. It is both
risky and costly. Considering the current finangiliation of EDF and its core market
poor expected performance, operating alone doespymtar as a good solution for the
time being.

- The fourth and final option studied in this papensists in making a partnership with a
local energy player. Going ahead with a local playeuld bring both local expertise and
synergies to EDF. Fusion or acquisition could eseable the Group to reach critical size
and start claiming for a relevant market share.9equently, a local partnership seems to

be the most relevant option for EDF in Brazil.

If the Brazilian power sector can be a real groernlgine for EDF, this paper showed that seizing
the opportunities of this market is a complex tdEkhe company decides to stay in Brazil, the
Group will to reach the critical size of thousammd$VIW in order to be part of the leading local
energy players who are able to defend their mgvksttions. If EDF keeps acting on a small
scale, it will not manage to fully profit from fui growth and opportunities in the Brazilian
power sector. Furthermore, by not taking immedsatigon, EDF lets its direct competitors, like
GDF-Suez, take strong positions in Brazil, win nedrkhares and lock even more the market.
For these reasons, the status quo strategy doemaila sense. Then, considering that EDF
decides to stay in Brazil, which is the most prdbatase, the company only has two strategic
options: prepare itself for the next auction precesth a competitive offer to be able to
implement a greenfield energy project, and/or etitercapital of a local power utility through

M&A operations.

If EDF decides to stay alone in the Brazilian eietty market and develop its activities through

greenfield investments, hydropower projects rentiagnmost attractive activity. Nuclear and gas
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will become attractive in the long run, once gagpdy management is no longer be a problem,
and when the government decides to allow privatepanies to operate in the nuclear power
market. However, each year, competition duringehergy auction processes becomes stronger
and stronger. EDF needs to be ready to make comgesrespecially on its price offering if it
wants to win energy projects at the next biddingcpss. The failure of its CCGT project Lajes
during the last auction process in 2011 remindedr Efat operating on the brazilian power

sector is a difficult task.

Therefore, a partnership with a well-establishegvgroutility seems to be the best strategic
choice for EDF in regards to the difficulties ofnming energy projects during the bidding

processes. Thanks to a local partnership, EDF wacdgire both the necessary market size and
the local expertise that are required to profitrfrthe Brazilian power sector growth. Even if

MPX appears to be a good option, there are alser aitrious candidates for a partnership. The
key success factor for EDF, in an operation like tine, would be to show that it can bring a
real added value to its local partner. Electricilyd nuclear expertise are among the main

strengths of the Group to be used to attract lecalgy players

EDF strategy in Brazil also needs to be thoughtrms of time frame. In the short term, EDF,
through its current Brazilian generation assets EUNorte Fluminense and Ibiritermo via
Edison) should consolidate its presence in theillmazpower market and prepare itself for the
next energy auction process. In the long term,Ghaup should be prepared for the opening of
the nuclear market and ready to strengthen itseageat with Eletronuclear in this regard.
Parallel to these operations, EDF needs to beedgteangaged in discussions with local power

utilities such as MPX, in order to be ready forodgmtial partnership.

If this paper does present different strategicraéteves for EDF in Brazil, it should be
considered as a basis for further analyses so asflement the best strategy in Brazil. For

instance, it is important to evaluate the costaifhestrategic option. If some of the options can
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be more costly and time consuming in the short t@oeal partnership, EDF alone), they could
become more interesting financially and strategicat the long term. To do so, a close
collaboration with both the financial and M&A divams of the Group would be necessary.
Then, if making a partnership seems to be one @fntlost relevant options for EDF, further
studies could be conducted such as a benchmark pbtantial local partners who would be
willing to associate with EDF. This could be reati by making a financial analysis of each
company, by evaluating what potential synergiedccbe created between both entities and by
meeting directly with the interested local player order to understand their needs and
expectations concerning this kind of partnershipalfy, it would also be wise to see which kind
of partnerships would be more relevant in this@e@oU, JV, merger or acquisition), each of

them having their own pros and cons.
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8. ANNEX: Brazil — Institutional Framework And Market Structure 2011
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9. ANNEX: Energy Legislation: The Federal Laws

The fundamental legislation of the electrical sector was instituted over approximately 70 years of history. It includes articles
of the Constitution, decrees, complementary and ordinary laws, inter-ministerial ordinances, ordinances of the Ministry of Mines
and Energy and of the previous National Department of Water and Electric Power [DNAEE), ANEEL and CONAMA resalutions.
The Concessions of Public Services Law of February 1995 and 9427 /1996 Law , which provide for the foundation of ANEEL,

are objectives for the modernization of the sector, the government leaving the role of investor.

The Federal Law n. 8,987/95 - institutes criteria and definitions concerning public concession and public permission regimes
as established in article 175 of Brazilian Constitution, plus other definite provisions.

The Federal Law n. 9,074 - July 7, 1995 - brought a sequence of structural changes for the Electric Sector, set up rules for
Electric Power Concessionaries, acknowledged the role of the Independent Power Producer (IPP|, freed Large-Scale Consumers
from the commercial monopoly of the utility and ensured access to the transmission and distribution systems, with the clear
goal of establishing a competitive environment, where the price is the instrument of the agents’ orientation.

The Federal Law n, 9,427 - December 26, 1996 - created ANEEL, the Brazilian Electricity Regulatory Agency, the Electricity
Sector regulator, with operational and financial autonomy. and the legal power to control and focalize the electric energy
generation, transmission, distnibution and commercialization in line with the policies and directives fixed by the Federal
Government, and to carry out public utilities tendering for the employing public utility concessionaires for electric energy
production, transmission and distribution, as well as the granting of concessions for the utilization of hydraulic potentials;

This Law introduced competition in the generation and supply sectors taking into consideration the outstanding character of the
Brazilian hydraulic production park.

Federal Law n. 9,648 - May 28, 1998 - revises some dispositions of Law n. 9,074 referring to the free consumers. The Free
Consumers, starting 1998, will be able to have the alternative to buy energy from any distribution company, generation or energy
agent. A new niche for the Electricity Market in Brazil is as well created. This Law ensured the free access to the transport
networles, which establishes the obligatory condition that approval to spread blocks of energy traded by the Agents be issue to
the payment of due charges for the utilization of the electricity network.

This Law creates the Wholesale Electricity Market - MAE, with the purpose of intermediating all electricity sale and procurement
transactions in each of the interconnected electricity systems.

This Law also created the National System Operator (Operador Nacional do Sistema - ONS|, and approved the commercialization
of electric energy by traders.

The Federal Law 10.433/02 - authorizes the institution of the Wholesale Electricity Market (MAE - Mercado Atacadista de
Energia Elétrica) as a ordinary law legal entity.

The Federal Law 10.438/02 — sets up rules and criteria for the addition of electricity supply in crisis situations, as well as for
unexpected tariff recovery; creates the Alternative Electricity Sources Incentive Program (PROINFA - Programa de Incentivo as
Fontes Alternativas de Energia Elétrica), the Energy Development Account (CDE - Conta de Desenvolvimento Energético);
establishes rules and critena to offer total access to electricity.

The Federal Law 10.604/02 - institutes rules and criteria referring to the resources to be used to support finaneially low
income consumers of electricity.

The Federal Law 10.637/02 - sets up provisions concerning non-accrial payment of contributions to the Social Integration
Programs {PI3) and for the Public Servants Patrimony Buildup Program (PASEP)in particular cases; as well as provisions as
regards the payment and parceling of federal tax debts, the offsetting of tax credits, customs laws.

The Federal Law 10.762/03 - creates the Electricity Distribution Companies Emergency and Special Support Program.

The Federal Law 10.847/04 - permits the foundation of the Energy Research Company (Empresa de Pesquisa Energética -
EPE).

The Federal Law n. 10,848 - March 15, 2004 — institutes provisions concerning the commercialization of electricity.

This Law introduced the new regulatory agenda for the Electricity Sector in Brazil after changes in Government in 2003 _It
created two environments for electricity agents to complete electricity acquisition and sale transactions: The Regulated
Confracting Environment — ACRand the Free Confractng Environment — ACL. In the ACL, all electricity negotiator, excepting the
distributors, would be permitted to freely negotiate power purchase agreements - FPAs. In the ACR, the distribution
concessionaries would acquire, at public auctions, the totality of the electricity that they have to buy o as to meet the
consumers’ needs.
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10. ANNEX: Evolution Of The Brazilian Electricity Model

Former Madel (uniil 1995) r""i;‘;:'t'::fo:;g‘_‘d"' New Model (2004)

Financing using public funds Financing usmﬁurigzhc and private Financing using private and public funds
Companies classified by activity:
generation, transmission, distribution
and commercialization

Predominantly State-controlled Opening up of the market and

Companies classified by activity:
generation, transmussion, distribution,
commercialization, imports and exports

Vertical Companies

. S Coexistence between State-controlled and
. emphasis on the privatization of the - ! -
COMPpAanes . Private Companies
Companies.
Monopolies — No competition Competition m generation and Competition 1n geperatiou and

commercialization. commercialization

Both Free and Captive Consumers
In a free environment: Prices are freely

Captive Consumers Both Free and Captive Consumers

. ) . negotated for the generation and
Tariffs regulated throughout all| Prices are freely negouat_ed_for_the commercialization. In a regulated
sectors generation and commercialization. . . . -
environment: anctions and bids for the least
tariffs
Regulated Market Free Market Coexistence between Free and Regulated
= Markets
Determinative Planning — L . : i
Coordinator Group for the Indicativ e P e ac_comphshed by Planning accomplished by the Energy
. o the National Council for Energy
Planning of Eclectic Systems . Research Company (EPE)
(GCPS) Policy (CNPE)

Contracting obligation: 85%(until
Aug/2003) and 95% (from Sep/2003
to Dec/2004)

Contracting obligation: 100% Contracting obligation: 100%
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