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EXECUTIVE SUMMARY

This paper is aimed at analysing the profitability for a Private Equity fund to invest in the conve
power sector in Europe and more precisely-fineal gesver plant in Italy, aficedlpower plant

with Carbon Capture and Storage (OCCSO) in Germany, a nuclear poweapthahimyehance,
power plant 8wedent.

In view of the increasing electricity needs initHaropeertainhetheutilitieswill be able to face

the investment requimetmealone. Private Equity funds could provide additional funds either ii
operating power plants to free up some capitdlliiethein new power plants projdotsever,

since the beginning of ltheralisatioprocess in Europe, Private Egodg have not been very

active in conventional power generation whereas they have been very activanirthine US
renewable generation in Eufidpeforahis paper helps understahyg such investments have

not been carried out so far by Priyatg fands and if they are likely to happen in the future

First, we have carried oguantative analysis to understand the type of profitability Private Equity
funds could get from such investmertiavé/built fdiimancial modeglone per powgantpn the

basis offe data on electricity generatiets presentadthe 2010 edition of the ORMIcation

Projected Costs of Generating Electricity (OEGC study@Jhe study contains data on electricity
generating costs for almost 200 pam&s pl 17 OECD member countries andO£Q@Dn
countries. It was conducted under the supervision of the Ad hoc Expert Group on Electricity Gen
Costs, which was composed of representatives of the participating OECD member countries, €
from théndustry and academia as well as from the European Commission and the International A
Energy Agency (IAEA). Experts from Brazil, India and Ratisipasd® Based on the financial
models, &havecarried out sensitivitgnalysis showirgetimpaston the Internal Rate of Return
(OIRR@Nkey underlying facgush as electricity prices, fuel prices andpcaexjnad facter
andOperation & Maintenance c@&M©os)Then, we hagene deeper in the analys@ugh

a qualitave discussion on factors that cannot be captured in the financial model but can also impa
investment decision such as the market structure both at a European lenel éakla thatio
regulatory riskihe cuent electricity prickgel pdesand carbon pricas well as thgosible

evolution.

The results of tlgjgantitativenalysis show tliatesting in conventional power generationdan Europ
and more specifically inftheabovanentionea@ssets is highly challengingsansditive to the
evolution afemandndcompetitiomherefore, isimpossibleo mak any general recommendation
onwhichasset Private Equity fusitbuldnvestntogiven the very specific risk/returrspmiodiseh

asset anthe fast evolutiohdemand and competititmwevethe sensitivity analysghlights that

among the four assets analyfsedjas investménprobably the first ¢ammong the four) a Private

Equity fund willing to make an investmentshtyséecause it is likelybothe most flexible
investmenindeed, the gas investment is the one for which thdéRRecarost easily improved

either through higher revenues or through cost improvement (decrease in fuel prices or carbon pi

1 Please note that in this paper, we have extended the term OcoryarotionalO to h

2 QECD, Projected Costs of Generating Electricity, 2010 edition, p. 5
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improement of operational performance). Nevertheless, it is also the one that requires the hic
market prices bweakeven and lte dispatchedherefore, it the most sensitive to demand and
prices forecastseither electricity prices forecasts origes fprecas®and to the competition
structureThe qualitative analysis reinforces the conclusion by highlighting that the market structt
Westeriuropes is not the most favourable to Private Equity investments in power generation.

In the futuréhese trends are unlikely to change and Private Equity investments arebmore likely t
observeth the transmission networks rather than in the generation sector.

3 Please note that, in this paper, we include Italy and Sweden in theQyesteintEumpe
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INTRODUCTION

Sincel996 with the European CommissionOs first Electricity MarEeir@pestiaseengaged into
theliberalation of its electricity maike first countrighatapplied the directives of the European
Union and the mbiseralisedowadays are the UK tlwedNordic countries. It has then spread to the
rest of Europe not without diffidoltyadays, power gener#ilimeralisd powerexdanges have
emerged and are increasingly. liquid

Howeverheritage from the past remains redmnyropean countreesd has slowed down the
liberalisatioprocessespeciallin Western Eurap@deed, Western European mawketsalways

been very ogentrad and integrated around matjitiesuch as EDF, E.ON, Enel, RWE, etc. Now
referredo as the OlncumbentsO utitgs=are still dominant players in their national markets and
havetaken advantage of the libatialigprocesdo expando othe European countrigasough

merger and acquisition activéieforcing the overall concentration of the European electricity marke
Moreover, althouthieliberalisatigorocess has forcds Incumbents unbundle network activities

from sake and generatiaativitiesmostincumbentseemain present in both the generation segment
and the retail segment. New actors in the generation segment would therefore find thems
competing with their own custaiMerDOArgenio, 2@imbally althagh the EU directives have
increased the transpareofche electricity markée Incumbenbenefitfroma strong position

giving them access tdagate market knowledge reinforcing their competitiveness.

Overallit is stiNery hard for third parties to comjpletdhéncumbeat It explainghyalthough the
liberalisatigorocess hdseen acceleratimgge have not seen maawstrongactorsenergingn the
electricitynarketNewcorporates have emerged mostly otathe&egment and have developed their
generation infrastructures to gain independence lmoomthest However, unlikethe US,
financial investdrave not been vative in power generation Bberalisatiostarted.

Another obstacle for rfaia investors is the increasing uncertainty that characterizes Wester|
Europeaenagy marketsThe future of the -EUS market, the biggest carbon market in the world
developed to meet the Kyoto requsersamicertain after the end of the Kyoto Protocol in 2012.
Europe has decided to maintain this market until at least 2020 quichefite@O2ton are

likely to evolve after the end of the Kyoto Protocol. Theutlasis at stake irose countries

such as Germany after the Fukushima disaster in March 2011. The profile of dematidas changinc
quickemcrease of peak demembtlase demauiMr Delorme, 2Q11)

The goal of this paper is therefore to analyse the potential aqpfifyrivatstnents in pogver
generatiogector ifcuropenlview of the major differefroes one country to anatgarding the
heritage from the past, regulpbarer plants cost structurdiave cheento concentrated fmur
types of poweapts in four countries:

- Gasfired power plant in EXGCGT
- Coalffired power plant v@@s in Germany
- Nuclear power plant in France

- Hydropoweplant in Sweden
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Our analysis is based onpiNars: first, guantitative analysis based on a financial model that
measureghe sensitivity of tRiRa financial investor could get from an investneot the four

power plantmentionedboveand second, gualitativanalysishatcovers factors that careot
covered with the financial model but are likely to impact the investment decision.

First, we offer a macro viaheo$ubject through pinesentatioofthe future of the energy and the
power markets in the world and in Babpe draa typologyf the financial investors targeted by
such a study. Then, we present the methodology of the quantitative analysis and more specifice
structure of the model as well as the steps of the sensitiviggnaitiglyseevelophe investment

case stding with theesults of the sensitivity anagdisrapping writh an idepth analysis of the
fourelectricitynarketsvith a special focustloa structure of the market, competition, regulatory risks
and market prices of fuel and electricity.
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|  Macro analysis

1 Overview of the energy and the power sectors
1.1  Significant investment are required to meet increasing demand

By 2035world primargnergydemandshould increase by 3@Ath oil, coal and natural gas
accounting for more than 50Btsahtrese. Additionaltyobal electricity demarnitigrovoy 2.2%

per yeafrom 16 819 TWh in 2008 to 30 300 TWh in 2086 efithi2@hcrease coming fronrDOEC
countriesTheseare thelatestforecast issued bthe International Energy Agency (OIEAO) under its
New PolicieScenario?, which takénto accourxistinggovernment policies as wetleatared
intentions

5000 s O

Mtoe

4000

\/_/ e ws BiOMaSs
s Nuclear
2000 // Other renewables

---------------- —Hyo
1@_/_‘-——_/-

0 I I I I I I I 1

1 I 1
1980 1990 2000 2010 202 203 2035

---------------

1) World primary energy demand by fuel in the IEA New Policies Scenario®

To answer thiscrease energylemand, sizeable investments in-snemy infrastructvell be

needed worldwide. By 2035, the IEA foraglabhaed for $ 38llioninvestmentQut of the $

33 trilliors 16,6 trillion will be dedicated to the power se®¥r efitisGamount beipgured into
newpowermlants and plants refurbisherehthe remaining 40% into transmission and distribution

4|EAWorld Energy Outlook 2010, &fifionp. 81 & 217

S|EA, World Energytidok 2010, 20&6itionp. 84
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infrastructuret. Altogetheg 900 GW afdditiongbower generation capastigll be buittetween
2010 and 2035 (frér22 GW in 2008 to 8 600 GW in 203&)pristalledthy 20207

% 10000 - Capacity additions
to meet new demand
8000 e Capacity additions
to offset retirements
6000 W Capacity installed
end-2008
4000 === Total installed
capacity
2000
0
2008 2015 2020 2025 2030 2035

2) World installed power-generation capacity by type in the IEA New Policies Scenario8

6 IEA, World Energy Outlook 2010e@ibdp. 227
7IEA, World Energy Outlook 2010e@ibdp. 225

8 |EA, World Energy Outlook 2010e@iibpp. 229
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When looking more precisely at the power generation sources, it is clear that coal and gas rem:
most predominant sources of energy.

1 400 - 2.8 M Other renewables

Solar PV
Wind
M Hydro
Hucloar
M Gas
| Oil
M Coal

Investment (right axis)

oW

1200 24
1000 p— - 2.0

Trillion dollars (2009)

M0-2015  2016-2020 2021-2025  2026-2030  2031-2035

3) World power-generation capacity additions and investments in the IEA New Policies Scenario®

As far as coal is concerned however, investments are likely to ¢oghesaratiey from
governments, NGOs and the pop@sgpieaially in OECD counbeéemuse of thdirghcarbon

footprint. Carbon reducing technologies such as the Carbon Capture and Storage (OCCSO) te«
are likely to be promoted in the future. Haweweting to the IEA, the deployment of these
technologies is likely to be slow given the extensive performance tests that need to be carried o
commercial scdilsstand theneed for a propegulation. Thus, the IEA forecasts the CCS technology
to be deployed at a very limited scale byraf8%ero nowadays to 1,5% of total generation in 2035

- and mostly on demonstration power plants to@EEE. Europe is currently \ative in this

area thanks tbe development of a subsidynectiat will be presented later on in the report.

Regarding renewable power genesiadtong pusks to be expectedthough hydro is not likely to

be the bulk of the renewable investments, the IEA expects hydro to remain the basis of rene
power electricity generation worldwidthghieithe most mature renewable tachanglpgyGt

According to the IEA New Policies Scenario, total investments in power generation from rene
sourcesvillamount to $ 5.7 trillion by 2035 with $ 1.5 trillion for large hydro projects and $ 176 bi
for small hydro projects. These invessimalot bring aadditional gross power capacity of 2 800

9 |EA, World Energy Outlook 2010e@idibd, p. 225280
10|EA, World Energy Outlook 2010e@iibpp. 220

11|EA, World Energy Outlook 2010e@&iibdp. 299
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GW. Europe will be very active in this sector given ghzodindamget they defined009
achieving 20% share of renewables in the gross final energy co@dHption by

As far as nuclear @ancerned, the future of the technology has become highly uncertain since tl
Fukushima disaster in March&td it is still too early to draw any conclusions on the petential long
term impact of this disaster on nuclear investments.

In Europe, total @stments in power generation should reach $ 1,7 trillio2Oiétwadn2035.
The generation rehouldchange as follaws

2008 2035
17% "
24!
30% Nuclear o Nuclear
- W Gas “ Gas
Coal Coal
28% _—
Renewable e Renewable
25% ) 4
10%
- |

4) Europe: evolution of the power generation mix between 2008 - 20353

1.2  Who will finance such investments needs?

The PrivatEquity experts interviewetthe context of this master thgiee on saying thalities
will face huge investment challenges in trenfirmag require some restructuration. However, they
insist on saying that the power settdripiece adkefor Private Equity funds

Althouglsome funds have developed a strong presena@rninethigonglowersectorin some
countries such as the United Seééessjcity markets aosspecific from oregion to anothtbat
they cannot necessarijicate their strategy in other countries

Theeconomics of thewer markets are diffiegpecially for conventional power that rarely benefit
from feeth tariff unlike renewabl&te volatility of electricity prices and fuelapeidb® most
obvious obstacles for financial invéktamsver, theylpare the top of the iceberg. Filike the

other industriethe power industry presents a great ddeafraftlisparitiegshe economics of a
nuclear plant haitdein conmon with the economics of-firgdgpower plant for insta®eeond,

given the strategic importance of electricity for eactpadigatrygand publiterference are

12|EA, World Energy Outlook 2010e@idibpp. 310 313

B|EA, World Energy Outlook 2010e@idibpp. 230 231
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commonplace and regulatiomgonstantly evolvifgrd conventiongbwer mestmentsr hydro
plantsareunder pressure regarding their social and environmental impacts and face a great de.
uncertainty regarding the evoluti@mvabnmental polici€nally, competition is difficult to
comprehend. Indeed, there ighi&rsilomestic competition to understand and the competition from
neighbouring countries, which is increasing with the development of certain mechanisms su
marketoupling!4. INNovembe2009 for instandke coupling of the Nordpool spot market Znd EPE
waslaunched®,

All'in all, it is difficult for financial investors to get at ease with the fupdarmerdsieisind to
compete with other players, especMllystiarrEurope where the market is highly concentrated
aroundhe Incumbentndeedunlikein the US where the market is highly fragmented with a great
number of private actors, deregulation in Europe has been carriedcdohaslovagtly benefited

to thelncumbent3 heyhave sized thdiberalisatioopportunity to go out of their historical borders
and grasp new market shares imboeigng countries reinforcinghibrémontal concentratiod

leaving few opportunities for new eniartmlboyt201). Additionally, Private Equity experts
ponted out the lower cost of capittliteéshat give them a strong competitive advantage compared
to Private Equity fundslafrdstructure funtir (Halbout and Malthsfer201)

Supporting these views, we can highlight that investmentgeinepation in Western Europe are
very seldom. Most of these investments are concentrated in the renenedtigaaniozdy
feedin tariffs.

Therefor@nswer the question OWould financial investors be willing to invest in the @nventional |
sector in Europe?@quires first a good understanding of the investmeot tréériancial
investors and second to carry out an exieofgaaility and feasilaliglys.

2  Typology and strategy of financial investors
21 Risk - Return profiles

So far, we have talked about Private Equity funds in general. However, the term OPrivate Equi
covers different types of investors. Indeed, it is common to include Infrastructure funds in this
Hovever, a underlinedby the industrypextsinterviewed, Private Equity and Infrastructure funds
have different investment strategies.

Private Equity funds target HigRthan Infrastructure fuadd have different investment fsorizon
IndeedPrivate Equity fundsget a minimum IRR around-ZB% over a5 period whereas
Infrastructure funds target a minimum IRR @6¥®%nd have much lohgkting periodsound
1015 yeargMr. DOArgenio Kdithsfeand Mr. Robberts, 2011).

14 Definition of market coupling from Belpex website: OMarket coupling is a method for integrating electricity ma
different areafE ] It means that the buyers and sellers on a power exchange benefit automatidadlydéom cross
exchanges withdie need to explicitly acquire the corresponding transmissi& tapacixchange will export to

another for as long as the marginal offered price in one is lower than the marginal bid price in the other, until the pc
prices converge or ke crosBorder capacity is exhausted.O

15 Nordpool Spot website
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Theydo not consider jpats with the same risk préfifeastructure furldek at projects with low
risks. Thegre keen on taking infrastructure risks such as aatfivolskne ribkt are unlikely
accept commodity price Bskate Equity funds are likelycéptamore risEswhich explains the
highelRRtarget Then, they can hedge the ifistecessaryearing in mirtatthe costs @ny
hedging strategyll impact thRR.

Given these risk profiles, Infrastructure fundsloekdatoassets with steady cash flows and
thereforeinvest mostly in regulated assets stremsmission and distributetworks or quasi
regulated assets such as renewable withtéeifs whereas Private Equityléotdat companies

or techriogiesfor which there is a clear potential to improve operational effarenoprand
present in deregulated se{itrkKalthSfeand MrSchuber2011)

Of course, these above described risk profiles are standard risk profiles. akhtdkea will
careful risk analysis to know what typét ondéeaFor instancan Infrastructure feodld well
decide to invest igeneratioprojecin whiclthefuel risk imitigate by alongterm supply contract
if itdeemghe impliedounterparty rigkbe acceptable

Talking about Infrastructure funds, Jim Dillavou, U.S. leader of Deloitte &ViergeneahdlP's
Acquisitions Energy and Resources Industry practice said:

OThat is a different profile than the historical Rghiateeggquent because of theédomghorizon

for the investméit] The investor is trying to take assets that historically have earned a steady
sleepy return, and increase the return from additional leverage withaesatileigelow debt

and aden investments. The return is enhanced by the management fees and the ability to profi
sell down its ownership interests in the fuinak.@fer

2.2 Value creation levers

Power generation assetsretee middle of these two strategies.,|titgedre deregulated assets

and present ek profile thaeems tbettersuitPrivate Equity funds. However, they also are assets
for which improving operational efficiency can be difficult when considering a singee power plar
question ofalue creatideverss therefore critical. Whiwyesthe value creation come fathe

vdue creation levers the same athan RvateEquityinvestmentsr will the value creataly

come from a Omarket tarategy@ (Mr. Hege, 2011)?

Alhoughanswering such question a general basis is diffimurequireso takea regional
approach as well as a cllosxk at the asset itgbEPrivate Equity expénterviewed agree on the
following

- Unliken the US, creating value through boosting operational effmienaymisnn
Europe Indeedunlike the US whgvewer generation ifragmented markettween

16 Knowledge@Wharton. Private Equity Firms DiscoverfElanttitisad the Charge for Energy Investment. 2007.
p.13

17 Definition of Market Timing Strategy from InvestorWords.co®Attebgitang to preéfdtaremarketirections
usually by examiniagenpriceandvolumealataoreconomidata, anthvestingpased on those predictions.O
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smallemprivateactorsmaking it easier to outperfmmpetitorpower marketa Wester
Europare dominatedtine Incumbenitsfront of which competitiextiesmeliard

- For Private Equity funais effectivevay to make high returns is to take a Odifferential
commodity price view relative to the rildirkeB@Argenio, 2@ht) therefore have a
successful market timing strategy

2.3 Preferred investment stage

Regarding ¢hpreferred stage of investmdavelopment, construction or opdddtiere is no
clearcut answer according to the Private &qpgitts interviewed.

Thee havebeen examples of Private Efyuitys investing both gredield and broviield

projects. As underlinedPhiyate Equity expe@it really depends on the situation and whether there
is a meaningful cost benefit from pursuindidbdowrivate Equity funds will transition from
construction to existing operating plants depending on points in the cycle abdnvalima¢isns.
when markets are tight it makes more sense to build nevOtagratiihes you caly Bxisting

capacity cheapthan new constructiblost times it is difficult to sell a plant in the secondary market
for equal to or more than it costs to build th@viplab©®@rgenio, 204&yertheless it is worth
noting that greéald investments present a numbeitadread risks that can jeopardize the IRR of a
fund such as construction costs overruns that would force a fund to inject additional funds.

Private Equity expeatsopoingd out thaDmost investors are not in the business of "developing"
assets theybuy into business plans and already permissioned projects. So irrespestive of green
browrfield, they would likely only invest after the planning and permissioning phase has b
concluded positively or has significant chance of getting gehmigaith&er, 2011)

In view of the above, we have decided for the purpose of oufcanalysss tovestmerih an
operatingoweplanty a Private Equity fuitth a holding period of 7 years.
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RISK LEVEL Low High Fuel price risk
Ok for volume / traffic Volume risk (hydro)
risk Electricity price risk

Environmental policy risk

FAVOURED Regulated Deregulated Deregulated in the four

TYPE OF countries considered

ASSET

CASH FLOWS  Stable Perspective of Difficult to forecasts
improvement Difficult to improve (as

demonstrated in the paper)

IRR 10%-15% 20%-25% See later in the paper
HOLDING 5-7 years 10-15 years
PERIOD Can be even longer

5) Summary of the differences between Infrastructure funds and Private Equity funds’®

3 Rationale of the subject

As previously statelde tthosen ¢bnologies and countries forptiotability analysis are the
following:

- Gasfired power plant in Italy (CCGT)

- Coaffired power plant with CCS in Germany
- Nuclear power plant in France

- Hydro power plant in Sweden

We had to be specifichiea thoice of the assets given the great disparity of operation (and
construction) costs from one technology toaambfh@m one country to anathaighlighted in
theEGCstudy

18 Own analysis based on information provided by Private Equity experts
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Moreovewehavedecided to choose the rpaimegeneration sousda each of the four countries
analysed: gas for ltaigal for Germamyclear for France daydiro for Swedam shown by the
following charts.

600

500

400

300

200

Power production (T Wh)

100

1990 1995 2000 2005 2009e
Year

|I'l'hermal [Hydro  @ENuckar IRenewd)l¢5|

6) France, Power production by fuel input'®

In France, thrgarter ofhe electricity generated doome nuclear power plaktsording to the
ParisTech Review of M@i120 dthough the Fukushidiaastetriggered a shift in {neblic
acceptance of nuclear power plants in Frémoé 5% French population avanotlear phaeet

after Fukushima vs 55% in faf/the auclear progragbefore Rwshima)rench people are not

ready to pay the prica sWitch from nuclear to ofjegreration sources given that the majority of
French people refuse to pay higher electricity prices necessary to finance the way out of nuclear.

19 Business Insights, The Western European Electricity Market C20lbdledididp, 57

20 parisTech Review, LOZnergie nuclZaire dans un +fRokashpoat May 2042
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Coaffired generation is the largest source of power in Gdrauiatis for more than half of
productiorCoal is likely to remain one of the biggest sources loideed@ermanphaseaut 7
nucleareactoré the aftermattiee Fukushima disaster. Therebais likely to berucial tomeet

the countrglectricity needssen iGermany plans ®ze this phase out opporttmitgecome Othe

first major industrialised country that achieves the transition to renewable energyO as announcec
Merkel at the end of May 2011.

Howeverconsidering thecieasing environmental pressure and-2© @2@ete decided to

focus on a cd@led power plant equipped with CCS. Bderdnypeeddo consider investments
reducinghe CO2 emissions from-foedl power planénd the CC&chnology is amtion
promoted by the governmdtitougkhelevel opubliacceptancef the CCS technol@ystill low,
asexplainethater in this repdsermaniias decided to lauactouple gfilot& demonstrati@CS
projectsVattenfatommissiondte first smaitaled30 MW pilgowerplant in the middle of 2008.

This plant, locatedSchwarze Pumpsar the board with Polanded as a test before launching
bigger demonstratiwojects such as the JSnschwalde project. Vattenfadifpthishtthe existing

power plant at JSnschwalde and inS@8systemThe storage site is still under Stheg.7

Mtpa o£02 captureateto be transported through a 60 to 300 km pipeline and should be stored

21 Business Insights, The Western European Electricity Market Q2 @l@o&ddd, p.66
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onshore deep saline formations. The commissioning date is schBetfdfedAmother
demonstration plaspponsored by RWias planned but has bdaia/ed?3 At the end of 2009,
E.ON and Siemeaksoannounced a partnership to develop a CCS pilot project. Theefiest tests
completed at the en@@if?4 In addition tbat there is also aesearch project coordinated by

GFZbGerman Research Center for Geosdirinced atnalysing the effect of injecting CO2 into a
resenvoir2>,

350 -

z

8

150

Power production (TWh)

3

1990 1995 2000 2005 2009
Year

|mThermal @Hydro CRenewables |

8) lItaly, Power production by fuel input26

22 Vattenfall website
23Global CCS Institute, TlddbIStatus of CCS 2@001,1 p. 188
24Carbon Capture Journal, Siemens announces COshmaults, November 2010

25 Institute for European Environmental Policy, Review opHréigipdtion practices for CCS ar@id®projects in
Europe2011, p.23 & 53

26 Business Insights, The Western European Electricity Market Outlook 2010, <source HECatabase laquelle
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As shown in the above graph, thermal plants mmeahgource of powaer lItaly, with gas
accounting for most of it.
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9) Sweden, Power production by fuel input?’

On average, hydro accounts for almost 50% of power generation in Sweden
4  Overview of the methodology of the analysis

In order to analyse the profitabilityirofestmenrty a Private Equity fuimdone of the following
assets:

- Gasfired powgrlant in Italy
- Coalfired power plant with CCS in Germany
- Nuclear power plant in France

- Hydro power plant in Sweden

27 Business Insights, The Western European Electricity M&rkétL02QIbm edition, p. 153
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We have carried auivofold analysis:

- A quantitative analysis: using a financial model built for the purpose of this master thesis, we
have analysed the sensitivity of the profitability of an investmentrimetiteoabdwassets.
In particular, we have carried out a sensitivity analysis of the IRR to market conditions su
electricity prices, fuel prices and carbon prices de odiraing performance such as the
load factor and the O&M costs

- A qualitative analysis: this qualitative discussion presents the factors that cannot be capture:
in the financial model but that can also impact the investment decision such as the mz
structure both at a European level and a national level, the regulatory risks and the cu
electricity prices and fuel prices as well as the possible evolution ofdhese prices.

Il Methodology of the quantitative analysis

1 Structure of the financial models

In order to build the financial model to analyse thefuR&Osf investment, we had tovekictile
financial structure waulplport the fundOs investment.

According to the Private Equity specialists interviewed, funds tend tdifeymatioostroiless
they lack industry expertisserage Buy Out (OLB@fe common structufer contrihg

positions.
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SHAREHOLDING STRUCTURE

Funds Managt

1st debt leverage —
LBO debt

NewCo_ LBO Hodling

2nd debt leverage —

Project Co _ Power Plant refinanced debt

=== Ownership links

[

10) Structure of an LBO deal?®

In such a structure, the fund astiuirgpowgulant through a holding company called Wea/Co.
rationa of such a structure isfalddirst,it enables the fund to acquire a controlling yaidisifion
limited amount of equity (the rest being financeddegalatit)optimisethe level of debt in the
acquisition and tHere, creasea leverage efit that should increase the IRR of thelaask

note that the debt at the level of the Proje@sCshown in the above chiartstructured to
refinance thexisting debt in the Projectir@eed, bank documentation usually states that existing
debt should be refinanced in the event of a change of shareholding structure.

Given the significant amofintebt involved in a LBO deal, this structure is not acijabi&lto
types of companie®0s target companiesskitingand recurrentstaflowswhich is the case of
an operating power plhmteedas stated previously, we have chéseutoon operating power
plants based on Private Equity expertsO advice.

Moreover, to make the analysis more straightforward, the datdrahfaetldi>et aftethe
ProjectCo has reimbursed all its initiallthetit e noted that this hypothesis enhances the IRR of
the fund given the tax shield effect. Indeed, giverPtbgctCo lelvas no debt to pay back, more
cash flows asvailable for distribution to NewCo. Thereforehd$etw€alhiyf to borrow more and
increasehe tax shield efféelite consequencetlois hypothesis is that the fund buys the power plant

280wn analysis
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atan advanced stage of the pldafCwereforetis tobekept in minthat givethe finite life of the
power planthe closeto he end of the operation cycle arzbgfrening dhe decommissioning
periodthe harder to sell the abaek- unless there are ways to extent the lifetime offfanglant
the lower the value of the.plaetrefor@lthough this absence of debt is attraciienthrthe exit
canbe harddf close to decommissioning

Furthermoyeve want to stress out the fact that a LBO structure on a nuclear poamrgsant in Fr
highly unlikely considering how strategic nuclear power plants ieviterdRll the nuclear
reactors in FrancAs explained later in the reportpuheost of productiomwoélear power
generation gives a strong competitive adt@amBga herefore, although EDF might be willing to
welcome minority shareholdascurrently discusseith GDF Suez, Total and other European
Utilitiedor the ER in construction at P&MHPDF is unlikely to cede one of its assets tpatthird
Neverthelessn order to have comparable sensitivity results, we have decided to keep the sa
financial structure on the nuclear power plant as for the other assets.

Finallyin order tmodethe LBO structure, we hadddekealistic financial statements before the
beginning of the LBO. Therefore, although our anadgslfoonsthe operation phase, we had to
start thenodeht thébeginning of the constructiaatdr power plant. We will present in the following
sedion the hypotheses we used to build these theoretical examples.

2  Operating, financing and contractual assumptions used in the models

The four financial models built around the four power pkoretiaad ¢aseBo compensate for
the lack of real dassued by a fund itself, we used th&tlitly@hd current financial market trends.

21 Operating assumptions

The operating assumptised in the financial neodeth ashe overall lifetime of the plant (from
construction to decommissioning),load factor, the electrical conversion efficiency of each
technology, tliM costsr the expected lifetime of each assetracted frotmeEGCstudy

Please note thatgarding th@&M costshe EGC study gives an owenddlbleost and @s not
specifithe proportion between fixed and variable costs. Tinede$eree of any other deda,

have followed the same method althoughfiiligcoeotvincing given that the four technologies are
expected to have very differers ¢éV@d O&M costs
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11) Lifetime stages of the four power plants considered?®

290wn analysis basedEGC studg. 43 44
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12) Overnight construction costs and contingencies of the four power plants considered?0

30 Own analysis based=®1C study, p. 448 49
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13) Operating specificities of the four power plants considered?’

2.2 Financing assumptions

As previousstated, we haget the holding period at 7 y€arscerning the target IRRough it

is likely to baround 20%25% for a Private Equity funddeveified that reaching an IRR above
20% required very high inflation rates that we deemeabontk@8¢4 over 7 years so thane
5,86 per yeanherefore, we have set the IRR at ttiE¥nancial models.

Moreover,sapreviously stated, although we aaalpsestment madaring the operatliigtime
of the power plamtehad to desiggmmmodektarting frorine first year of construction of the power
plant to the end of the operating life.

In order to be as realistic as possible, we have decided to mofiebacprgjsttucture at the
beginning of the construction before impetheritBO structure during the operating lifetime.

We used standard market assumptions fabthend equity structube sap ratesthe dbt
margia and maturities, @ticthe initial financing and the LBO financing.

Thus, for the initial prdjeeincing structure, we opted for a simple debt structure with:

310wn analysis basedE@GC studyp. 5P62.
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- Gearings0%

- One tranche of debt with a margin plus swap rate of 5%

- A maturity of the debt equal to 30% of the lifetime of the asset
Wemadehe following assumptionghe LBO structure

- Gearingnaximum debt allowed in orderetadmeDebt Service Cover RADSCRO) set by
the Banks

- Debttranches following the seniority rani8egior A tranche fully amortized (70% of the
total amount of debt), a Senior B bullet (20% o#&theuotalf debt) and a Mezzanine debt
(the remaining 10% of the total amoun} of debt

- Debt maturities: 6 years for the A tranche, 7 years for the d@ddr&nghars for the
mezzanine. Please note that it is not a problem to have longer debt thetuoitjirtgan
period because when the fxitsitee debt will be refinanced

- Total debt financing cossghtedverage of margin, nitsrand amourajound 10%
- DSCReonstraint of 1,2 which is a minimum for such projects

- Equity structure: 56f6érdinary sharesd 50% ohareholder loavith a standard financing
costof 8% that corresponds taghaminimum hurdle rate of Private Endsfy. Please
note that given the theoretical nature of our andlgsis,deeided to freeze the rbpart
betweemrdinary sharesd shareholder loan. In reality, the amount of shareholder loan is se
according to the maximum amount of equity the managers involved in the LBO can provid
the proportionartinarghares they wanotas3, Thereford, is the result of a negotiation.

- Ordinary sharasanagers ov8% anthe fundwns90%

32 Definition of hurdle rate from VC Experts website: OThetormitoumvestors to be achieved before a carry is
permitted. A hurdle rate of 10% means that the private equity fund needs to achieve a return of at least 10% per
before the profits are shared accordingaoitdtinterest arrangement.O

33 Examle:assume that thatal eqty required for a transaction is 100 MésBhefisothat the managers can put on

the table up to IMUSD and require 10% ownership of the ordinary shares. If the fund accepts the requirements
managers, the total amaindrdinary shares should be 10MUSDMMBD provided by the man&yetso will

therefore own 10% of the shares as r&guidtde additional 9MUSD provided by the fund. The remaining 90 MUSD will
be added through a shareholder loan or prefegsethahwill not reduce the@wérship die managers.
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14) Chosen LBO debt financing structure: margins and maturities#

As previously mentioned, Private Equity funds can hedge their electricity produetisateHowever
Equity experts confirmed that there was no industdyeganding hedging strategy: some funds
prefer to take fuel price risk and electricity price risk other may want to hedge these risks knowii
the hedging costs may reduce theifi&RBfore, we have not include any hedging strategy in the
financial models.

2.3 Contractual assumptions

We havelecided to considigity merchant prageab specific fuel supply agreement and no offtake
agreemertr tolling agreement although this tygearhant is common for power. ptaddsd, it
enables us tmrry out an analysis of the sensitivity of the IRR to fuel and ekectricity price

Forthe fuednd the carb@mice assumptiomge both used the EGC studyaategbrice dataof
the 2010 World Enetgilook issued by BA.

The table below presents the fuel and carbon price assumptions used in the financial models. Fo
we have a Min scenario as well as a Max scenario and a Medium one.

340wn analysis
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GAS COAL NUCLEAR

USD/MMBtu USD/tonne USD/MWh
Fuel Price Min -15% 10,6 89,5 7,9
Fuel Price Medium 12,5 105,6 9,33
Fuel Price Max 15% 14,4 121,7 10,7

USD/tonne USD/tonne USD/tonne
Carbon Price Min -40% 15 15 15
Carbon Price Medium 25 25 25
Carbon Price Max 40% 35 35 35

15) Fuel and carbon prices assumptions used in the financial models35

The abovmedium priassumptionfer coal, gasndcarborpriescorrespond the average of the
prices issued by the IE&én2010 World Energy outladkr the New Policies Scenario and the
Current Policy Scenasopresented in the table bdlba/ 450 Scenario assumptions have been
excluded from the average as we consider this scenario unrealistic.

New Policies Scenario Current Policies Scenario 450 Scenario

2020 2025 2030 2020 2025 2030 2035 2020 2025 2030
Real terms (2009 prices)
IEA crude oil imports barel 604 904 9.0 1050 110.0 113.0 940 110.0 120.0 130.0 135.0 879 90.0 90.0 90.0 90.0

Natural gas imports

United States MBtu 4.1 7.0 8.1 9.1 99 104 70 82 93 104 112 7.0 8.0 8.9 9.4 9.7
Europe MBtu 74 106 716 123 129 133 07 121 129 139 144 04 106 107 109 1.0
Japan MBtu 94 122 134 142 149 153 124 139 149 159 165 n9 122 123 125 126
OECD steam coal tonne 973 97.7 101.7 1041 105.6 106.5 97.8 1058 109.5 1125 115.0 925 8.8 758 663 6.1
imports
Nominal terms

IEA crude oil imports barrel 60.4 103.6 127.1 1511 177.3 204.1 107.7 1413 1727 2096 243.8 100.7 115.6 1295 145.1 162.6

Natural gas imports
United States MBtu 4.1 80 104 1371 159 189 80 105 133 167 203 80 1.3 128 151 7.5
Europe MBtu 7.4 122 149 178 29 241 123 155 186 224 260 19 136 154 175 19.8
Japan MBtu 94 140 172 204 240 276 42 178 214 257 298 136 156 1.7 201 27
OECD steam coal tonne  97.3 1120 1306 1498 170.2 1924 1121 1359 157.6 181.4 207.8 106.0 110.2 109.0 106.8 1121
imports

16) Fossil-fuel import prices: IEA forecasts ($/unit)3

350wn analysis

36 |EA, World Energy Outlook 2010, editiop,71
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Region 2009 2020 2030 2035
New Policies European Union 22 38 46 50

Japan n.a. 20 40 50

Other OECD n.a. 40 50
Current Policies European Union 22 30 37 42
450 OECD+ n.a. 45 105 120

Other Major Economies

n.a.

63

90

17) CO2 prices by main region: : IEA forecasts ($2009 per tonne)37

Please note that theges of variation of fuel pricekb@6) and of the carbon $(iced0%) have
been choseso that the minimum and max fuel and carbon prices correspond to the minimum
maximum IEA price forecasts presented in the leb@xeltating the 450 Scenario)

For nuclear fuel cycle ¢cagtsused thmsts assumptions presentéiie EGC study of USD 9,33/
MWh

3 Sensitivity analysis
3.1 Factors of the sensitivity analysis
We have decided to carry out the sensitivity analyfsiboovirtesariables:
- Electricity price
- Fuel price for the nuclear, coal, gas power plants
- Carbon price also fordbal and thges-firedpower plants
- Load factor
- O&M costs
Electricity prices

Foreach technolqogye have computadninimum electrigiticethatwe wilfrom now ocall the
Obreakeven prigé3. breakeven price is the price that enables the Project Co to satisfy a DSCR
on its initial financinghe worsharket conditidiesfuel and carbon prices (please refer to the above
teble for the valiee chose for Fuel Price Max and Carbon Price Max).

37T|EA, World Energy Outlook 2010, p.74
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We want to highlight that this Obreakevatiffersfe@n the LCO& the EGC Studtyr the
following reasons:

- The fuel and carbon prices assumpsiedstocomputdhe breakeven price are more
deteriorated than the ones used in the EGCE cbngyute the LCOE

- In the overall costs faced by the pvagertclude taxes which is not the case in the EGC
study

- We only take into account the cash financial costhaecithecdists on the debt, which
account for 50% of the total financing and do not take into account at this stage the ra
return required by the shareholders

However, when using the same hypotheses as in the EGC study we donuerad ksdlts
as in the study.

The table below presents the electricity price assumptions used in the sensitivity analysis:

GAS COAL NUCLEAR HYDRO
Breakeven Price 116,9 107,0 65,6 74,8
Max Price 50% 175,4 160,5 98,4 112,2

Fuel and the carbon prices

For the fuel and the carbon prices sensitiviteagdetned three prices level as shown in the table
alove: a medium price, a minimum price and a maximum price.

Load factor and O&M costs

For the sensitivity on the load factor and on the O&M costs, we used the following values (pleas
that the medium values are directly taken from the EGC study)

GAZ COAL NUCLEAR HYDRO
Load Factor Min -10% 7% 7% 77% 36%
Load Factor Medium 85% 85% 85% 40%
Load Factor Max 10% 94% 94% 94% 44%
‘ / \
O&M costs Min -10% 4,20 18,10 14,40 13,65
O&M costs Medium 4.67 20,11 16,00 15,17
O&M costs Max 10% 5,14 22,12 22,40 16,69

Pleae note that we have chosen torgege of variation 6f1:0% onsidering that suetiremes
could beegarded agppeandworstases

Wehave chosenfteezehe other hypotheses;
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- Entrance date of fevate Equity furgystematically set after the initial debtpomvéne
plantvasfully reimbursed

- EV/EBITDA multiple: this multiple istusetlance and exit dateompute the enterprise
value (OEVO) of the Project Co and themfoeat whicthe NewCbuysand sellshe
ProjecCo38. We set this multiple at 8.

- Cost of financing of the LBO strut@%e for the debt financing structure and 8% for the
shareholder loan as stated previously

Indeed, we have considered that carrying out a sensitivity analysis on tivaseneaidigsost
importance or would complicate too much the analysis.

- Entrance date of the fifride entrance dasesetefore th initial debt of the power ®ant
fully reimbursede need to introdaceew tranche of diebthe modehe refinancimigbt
at the Project Co level. Therefore, it requicta complementary analysigi)othe
feasibility of raising such a debt to know prdnasélyvouldhave been possible for the
fund to enter as well as on (ifats of such a debt. E\ee it would have required an
additionaensitivity analysis on the initial debtestfionatrgins, amount, maturities). Thus, it
would have addednecessargonplexityto our resultsindeedio make an investment
decisiona Private Equity fund should primarilypriothes operational track record and the
futureoperational and financial perforaafiticeproject rather than on its financial structure.

- EV/EBITDA multiple: Given the lakilaftransactions in the power sectodiffidslto
have accurate insggbh what the value ofrthdtiple should be. Therefore, we chose 8 on
the basis of professionalsO.dtisconservativapprode to take a high multipideed,
the lower the EV/EBITDtiplehe less expensive to buy the Project Coreflodethiee
less equity injected @& h so the higher the RR.instance, with a EV/EBITDA multiple of
8, under a Flat Breakeven Scefiarioelectricity prices dhagr the holding peraid
breakevelevelandmediuniuel and carbon psjcehe IRR is 7,98% for an investment in the
gasfired power plgoptimized debt level of 28%)8,42%optimized debt level of 3666)
an invesnent in the nuclear power plant wheed&R iabovel %% (optimized debtelev
of 68%6)for both technologith an EV/EBITDAltiplef 4.

- Costof financing of thBOstructureit will be defined at the beginning of the investment
according tourrent market conditidrieerefore, we deemed the sensitivity on this factor of
little interest

3.2 Scenarios

First, dr each of tHeur technologies, we started with two simple sEtataBosakeven and Flat
Max(scenarios 1 and 2 in the table. Blese scenarios assume no change in the market and the
operating conditions before and after the arrival of the Private Equity fund. In the Flat Breal
scenario, before the arrival of the Private Equity fund, the electricity is at breakesleanigvel, the

38 Equity value = Enterprise \ENet financial debt = EV/EBITDA multiple %&BditEAoNet financial debt
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the carbon prices are Medium prices (as defined above) and the load factor and the O&M costs
the Medium levels (as defined above) and after the arrival of the Private Equity fund everything re
at the same level. The Flat Max isntieessanario except that the electricity price is set at the Max
level (as defined aboVég goal of these scenarios is to assess the type of IRR a fund could get w
flat market conditions and flat operating conditions and therefore with ¢bé dmaheiaindy

value creation lever.

Secondfor each technology we stenariosssuming that electricity prices increases over the
holding periddtarting from the breakeven price). Each inflated scenario (scenarios 4 to 11 in the t
below) diffeffrom one factor (all the other factors are set at Medium level): scenario 4, assumes
after the entrance of the Private Equity fund, the fuel price decreases to the Min level, sceni
assumes that after the entrance of the Private Equityfdahgritieeincreases to the Max level,
scenario 6 assumes that after the entrance date, the carbon costs decreases to the Min level wi
scenario 7 assumes it increases to the Max level, etc. All these scenarios (from 4 to 11)
benchmarked agairst Benchmark scenario (scenario 3 in the table below), which assumes th
electricity prices increases over the holding period (starting from the breakeven price) and that
other factors remain constant at Mediufhhlegdal of these scenasits assess thminimum
inflatioron the electricity price theggsired to reach the targeglR# the changes of the market

or the operating factors after the fund buys th@agémiethese scenariassess theensitivity

of the IRR to chandimgl costsarbon costiad factom O&M costBor each of these scenarios,

the initial market conditions andtiogeassumptiofifore the Private Equity fundOs eateance)

the same breakeven pricaediuncasemarket and operating assumpttrefore, in each
scenario the price at which the fund buys the Project Co is the same.

The table below summarizes the different scenarios of the sensitivity analysis

ELECTRICITY PRICE FUEL PRICE CARBON PRICE 0&M COSTS LOAD FACTOR

1 FLAT BREAKEVEN Breakeven Breakeven Flat Medium Medium Medium Medium Medium Medium Medium Medium
2 FLAT MAX Max Max Flat Medium Medium Medium Medium Medium Medium Medium Medium
3 BENCHMARK  Breakeven Breakeven (Inflated) . Medium =~ Medium @ Medium =~ Medium = Medium = Medium | Medium = Medium
4 UPPERFP Min | Breakeven Breakeven
5
6
7

)
(Inflated) | Medium Min Medium ~ Medium | Medium = Medium | Medium = Medium
WORST FP Max | Breakeven Breakeven (Inflated) . Medium Max Medium ~ Medium = Medium = Medium = Medium = Medium
UPPER CP Min | Breakeven Breakeven (Inflated) | Medium ~ Medium | Medium Min Medium ~ Medium = Medium = Medium
WORST CP Max | Breakeven Breakeven (Inflated) . Medium ~ Medium | Medium Max Medium ~ Medium | Medium = Medium
8 UPPER O&M Min | Breakeven Breakeven (Inflated) | Medium Medium Medium Medium Medium Min Medium Medium
9 WORST O&M Max | Breakeven ' Breakeven (Inflated) | Medium =~ Medium | Medium =~ Medium | Medium Max Medium  Medium
10 WORSTLF Min | Breakeven Breakeven (Inflated) | Medium =~ Medium | Medium = Medium @ Medium = Medium @ Medium Min
11 UPPERLF Max | Breakeven Breakeven (Inflated) | Medium =~ Medium @ Medium = Medium | Medium = Medium = Medium Max

18) Scenarios used in the sensitivity analysis®

Pkase note that the scenarios 5 andhétagpropriate eitfarthenuclear power planfor the
hydro power plant given the absence of carbon emissions. Moreover, $hé& steamariost
appropriate fttre hydro power plant given that tBevatelDis free.

390wn anaysis
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3.3 Tools

In order to support our quantitative analysis, we have built a flexible Excel tool to model the v
financial flows under different assumptions for a given technology.

The tool provides two main VBA macros:

- The first macro qmutesfor a given scenddi@ given market assumptions (electricity price,
fuel price and carbon price) and given operating asfoagpfiacter and O&M c@x(i3)
the maximum level of debt that can be raised to finance the acquisitioaral pubjattCo
the NewCo lewehile meetirthe DSCIRequirememtf 1,2and (iiYhe resulting IRRhthis
level of debt

- The second macro compfitdser a given scenario the minimflation on electricity prices
requiredver the holding petimdeab thetargetRR; (ii) the maximum level of debt that can
be raised to finance the acquisition of ProjectCo and put at the NewCo level given the D
constraint dninflated electricity prieesl (ii) the resulting IRR given this inflation and the
updatd debt level

A third macro has been built in order to autoraattbalbe two macros one afbénem
4  Limitation of the model
41 Total costs

The EGC studgn which our analysis is based, gpgts at platgvel and does not include
transmission, grid connection costs and distributionticesadsence atheraccurate data we
havedecided to do the same and not include these costs in our analysis. However, to give an or
magnitudehe OECD estimates tieteration costs account for 60% of total costs supported by
power plants and the remaining 40% include transmission, distniketiogtand

FortheCCStechnology, the EGC study analyses the impacts of the techn@&dy oostkeas
well as on thmowerplant efficiency. However, it does not iranhsgertatiaosts to final carbon
depositand storage costtere again, we applied the same methtdtedsGC study.

4.2 O&M costs

The ensitivitanalysionthe O&M cstsdoes notake any distinctioetween fixed and variable
O&M costs because the EGC study gives no information on the proportion oflé&axstsnd variab
the total O&M costs.

4.3 Fuel price

When we carry ausensitivity analygisuel cost, we only analyseémpact of the price vargtion
of the fuel used in the power plant and not the impact of the psicd vthratirelsn the

40 OECD, Projected Costs of Generating Electricity, 2010 edition, p. 166
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profitabilitof the considered power.gfatever, in competitive markets, whatgalste prise
tendtowards the highest stesrh marginal costs afhaltlispatchetichnologies*l. The illustration
below shows the order of priority in the didmhtriand nuclear power plamgsate ibaseload
andare the first ones to tepaiched. Therefore, tamyOprice take(8®. Gauthier, 201l
contrastoal and gd#ed power plants are Oprice nikeB&uthier, 201they ee the last units
of production and their marginal costs of production set the finsleatnicits plese

Supply

USD/MWh Demand

Demand Demand ~idaeme

- off peak - peak

Oil and old plants
Gas
Coal
Nudear
Must run (e.g. wind) MW

19) lllustrative energy market clearing based on marginal costs of production*?

Consequently, not aslthe profitabilityafpower plant affected by the variation of the prices of its
own fuel but it is also impacted by the vdrathen foel prices. @eesd power plamte the least
concerned by this crsessitivity becauseirposition as final price settates a Onatural hedgeO
Oincreases in gas prices are passed on as increases in wholesale electritity ameesratreat
risk management mechanishedge@8. Thereforen iorder to make the seitgitanalysis more
comprehensive, we neeenodethe linkbetweemwholesale electricity griaedgasand coal

prices. However, being unable to find actomai@tioon how to build such a modehawe

decided tteave if for further analysis.

41 OECD, Projected Costs of Generating Ele@fricitgition, p. 168
42 OECD, Projected Costs of Generating Electricity, 2010 edition, p. 170

430OECD, Projected Costs of Generating Electricity, 2010 edition, p. 124
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4.4 Impact of demand and competition

In the model, wee one single electricity price arslmybe load factor per yiéahall be noted

that these values axerage values. In reality, these values have complex selatiodshiand

and competition and therefore vary along the year. Demand for instance varies within one day b
peak and gfieak hours as well as between seAtsmas previously &d, electricity sources are
dispatched depending upon demand and their marginal costs afymieduatlentricity is one of

the first to be dispatched given the low margmaradatene marginal unit of electricity whereas

gas electricitg the last one to be dispatched. Thewdierejucleapower plants operate in
basdéoad, gafired power plants will only be started when the demand is too high to be covered by
other generation sour€@misequentlthe load factor is unlikelg thé same.

However, for the purposmiofinalysis, viavedecided to use an average load factor of 85% for the
gasfired power plant, the-ioadl power plant and the nuclear powén pkmonsistent with the

EGC studsind because it is difficuainticipate the evolution of the product of the electricity price anc
the load factor with the evolution of demand given that the load factor is a decreasing function
marginal cost of production and the electricity price is an increasiglémmatidihe only
technology for which we used a different logdOfddamihydro because the load fdoesnot
onlydepend othe choice of the operatorntarwnot the power plant brgsisicted by technical
constraintsuch as the time neededfilithe reservoir

4.5 Taxrate

Finally, given the difficulty we had pulfiradata on taxation rate for power generator, we used a
standard taxation rat8386 for all projects.

Il Investment case

1 Quantitative analysis: value creation levers
1.1 Entrance conditions

The chart below picturesBBErB/MWhof each of the fqurojectdasedon the Flat Breakeven
scenario scenario aspresented in tall& We see that the hydro pglegent has the highest
EBITDA/MWH isfollowed by tleealfired power plant with GG&nuclear power plant and finally
the gadired power plant.
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EBITDA Structure
140
120
100
g 80 i Carbon costs/MWh
§ & Fuel costs/MWh
5 60 — Total O&M costs/MWh
i EBITDA/MWh
40
) . . I
} I
NUCLEAR COAL CCS HYDRO

20) EBITDA structure per MWh of each power plants#

TheProjectCo with the highest EBVIVBof electricity produskdll be the most expenpare

MWh given thieprice islerived from tsameEVEBITDAnultipléor the four technologi@sen

that for théund, themostrelevant criterion is the amount of equity it injects f(iex. NA&h
price/MWhit is interesting to highlighthtbie is a linear relation between the EBITDA/MWh and the
equity injected/MWh as presented in the chaRlbatawnote that for all projeetgnaximum
authorized debt lewethe financing of the acquisition under flat market and operatios iassumption
around 33%

44 0Own analysiFinancial model
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21) Initial equity injected by the fund to finance the acquisition as a function of EBITDA/MWh of the
power plant acquired4®

1.2 Value creation levers
Howshould a Private Equity atetct the power plashouldvest ia?
First, it isrorth noting that the buying pmcd the most relevant criterion

The chart below depibts IRR the fumébuldget undethetwo flat scenariddat Breakeven and
Flat Ma®as presented in table 18.

Underthe Flat Max scenario, the fund pays a higher price (higher amount of equity injected per [
due to higher electricity prices. However, the resulting IRR is not significantly lower than in th
Breakeven scenario. Therefore, it shows thatihg price does not impact significantly the IRR as
long as both the buyer and the sellerashbicipatany future variasarf theelectricity prices or of

the costs of production of the power pldrgyihabrporate in thayingrice. Irekd, if the market

and the operating conditions are aglaonstamtefore and after the acquisition, the only value
creation lever will be the tax shield through the optimization of the debt level. Hodi@ver, as pictt
the chart below, the leveediget hasnlya limitedripact on value creation: undéattseenasp

the IRRof all the investments are close to 8%.

45 0wn analysiFinancial model
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Buying Price and Final IRR

in flat scenarios
600 9,00%

500
8,50%

200 "898, ()*$+,-./).01234%

- 8,00% 576."7$%&'()*$+,-./).01
S 3 234$
2 i e ¢
§ 300 = 89"6$%&()*$+,-./).01234¢
[72] - oy '
+0798%&.()*$+,-./).01234
= 7,50% $%&'()*$+,-./) $
200 COMy$+;$
[C189"6%+;;¢
7,00%
100
00 6,50%

Flat Breakeven Flat Max

Scenarios

22) Initial equity injected by the fund per MWh and resulting IRR at the end of the holding period under
Flat Brekeven and Flat Max scenarios

Please note that the small variations around 8% are explained diffdrelmpptienized debt

leves and thalifferenEBITDA/MWIom ongrojecto anotheltUnder the Flat Breakeven scenario,

the optimized debt level faadhaisition of theadfired power plant with @8&henucleapower

plant i85% whereas the optimized debt level for the acquisitioAicddhmogas plant and the

hydro power plant is 3B8¥%der the Flat Max scenario, the optimized debtthevelcquisition of

the codiired power plant with CCS, the nuclear power plant and the hydres 88#ewplaraas

the optimized debt level for the acquisition ofitéeé pawer plant is 32%& given debt lemble

cheapest technologyeirnms of EBITDA/MWh is the one with the highest IRR given that it is the ol
that requires the lowest amount of equity injected/MWh astptediously

By way of conclusitre fund should choose the asset for which other value creation lgvers than d
are possible.

What are the other value cre&im@mrs?

The IRR will Begnificantiynproved if the fund can sell the power plant acquired at a higher price the
the price at whicth@sbought the asset. Given that we value the power plant a@nenésihce
dateswith the same EV/EBITDA muttipleccrease dfie EBITDA of thewemlant after the

46 Own analysidFinancial model
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acquisition would increase the exit price vs the entrance pricah& hpossiejalue creation
levers are either an improvement of market cesditlo@san increase @lectricity pricesar
decrease iinel and carbon priees an improvement of operating conditichsasin increase in
the load factoradecreasa ithe O&M costthat were not anticipated by theasedl@rance date
and therefore not included in the entrance price.

In order to assess the impact of these different levers owehbalRf,firstcomputedhe

maximum IRR that can be reacidst flat electricity prices assumf@idneakeven lewehile
optimizing the debt level and improvimgritet assumptions (decread®%fin fuel prices or
decreas®f 40% in carbon costs) or improviogetiaging assumptions (increase oinlo%d

factor or decrease of 1I@%&M cogtsand (i) second, we have computed the IRR under flat
electricity prices assumptions (at breakeven level) while optimizing the debt level and deteriorati
market assumptions (increase of 15% indsi@rpricrease of 40% in carbon cadts¢rorating

the operating assumptidesreasef 10% in load factomorease of 10% in O&M cobktd)oth

cases, the evolusai market and operating conditions after the entraneerasdtanticipatdy

the seller and therefore not priced in.

Secondin order to see how much inflation was necessary to improve these upper cases and v
cases IRRwe have run the same scenasasbove with inflation on electricity Rmiceach
scenario, we has@mputed thminimunnflation necessamyreacthe target IRR
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Fuel Price Min

Carbon Price Min

Upper Scenarios

Upper Case Scenarios
without inflation

" Target IRR
Gas IRR w/o inflation
M Coal IRR w/o inflation
I Nuclear IRR w/o inflation

Hyrdo w/o inflation

23) Maximum IRR in upper market or operating conditions with flat electricity prices and optimized debt

470wn analydsigFinancial model
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Worse Case Scenarios

without inflation
16%
14% ‘ 1
12% ‘
10% \
g ¥ - | ‘ i Target IRR
E 6% \ - Gas IRR w/o inflation
a% ~ || | ‘ : Coal IRR w/o inflation
2% | | l ’ ; . l Nuclear IRR w/o inflation
0% i f . Hyrdo w/o inflation
2% " Fuel Price Max ;
4% "= Carbon Price

LF Min
Y e 0&M Max

Worse Scenarios

24)IRR in worst market or operating conditions with flat electricity prices and optimized debt level*?

The first chart abofahart 23klearly shows that improved fuel or carbon prices and improved
operating conditions (in the range of variation we defined faviyuarsggsis and that we
consider being realistic ranges) without electricity price inflation are usually not enough to reach ¢
IRR of 15%. The gas offers an exception when fuel price is very low. The target IRR of 15% is re
without electticiprice inflation thanks to the extreme sensibility dir¢depgager plant to fuel

price assumptions as will be shown |3teer@fioren iorder to reach the target IRR, the fund should

also anticipates inflation on electricity pricesstflat does not anticipatben selling the power
plant

The chastbelow depithierequiredeves of inflation on electricity prices to reach the tasfet IRR
15%in both the upper and the woestariogcenario4to 1L in the tablEs).

Please note thamthe left of the horizontal aiihe charts belawe results of the upper case
scenarioare displayed

48 Own analysis
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ELECTRICITY PRICE FUEL PRICE

4 UPPERFP Min | Breakeven Breakeven (Inflated) Medium Min
6 UPPERCP Min | Breakeven Breakeven (Inflated) Medium  Medium

8 UPPER O&M Min | Breakeven Breakeven (Inflated) Medium = Medium

11 UPPERLF Max | Breakeven Breakeven (Inflated)) Medium = Medium

CARBON PRICE
Medium = Medium
Medium Min
Medium = Medium
Medium = Medium

Energy and Finance

O&M COSTS LOAD FACTOR

Medium = Medium | Medium  Medium
Medium = Medium | Medium  Medium

Medium Min Medium = Medium

Medium = Medium | Medium Max

Andonthe right side of the horizontabfattie charts beldhe results of trsicasesceanarios

are displayed

ELECTRICITY PRICE FUEL PRICE

5 WORST FP Max ' Breakeven Breakeven (Inflated) Medium Max
7 WORST CP Max : Breakeven Breakeven (Inflated) Medium  Medium

9 WORST O&M Max ' Breakeven Breakeven (Inflated)) Medium = Medium
10 WORSTLF Min ' Breakeven Breakeven (Inflated). Medium  Medium

CARBON PRICE
Medium = Medium
Medium Max
Medium  Medium
Medium = Medium

0&M COSTS LOAD FACTOR

Medium = Medium | Medium  Medium
Medium  Medium | Medium  Medium

Medium Max Medium  Medium
Medium = Medium | Medium Min
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===Gas_FP
==Coal_FP
==Nuclear_FP
Hydro_FP
G yere—
D
0% 5% 10% 15% 20% 25% 30% 35% 40%

Inflation (%)

25) Fuel price sensitivity: inflation required to reach target IRR in Upper FP Min and Worst FP Max

scenarios#
===Gas_CP
Py ==Coal_CP
L ] ===Nuclear_CP
o Hydro_CP
0% 5% 10% 15% 20% 25% 30% 35% 40%

Inflation (%)

26) Carbon price sensitivity: inflation required to reach target IRR in Upper CP Min and Worst CP Max
scenarios %0
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===Gas_LF
e=Coal_LF
==Nuclear_LF
D Hydro_LF
D
D
0% 10% 20% 30% 40% 50% 60%

Inflation (%)

27) Load factor sensitivity: inflation required to reach target IRR in Upper LF Max and Worst LF Min
scenarios %'

49 Own analysiFinancial model
50 Own analysiFinancial model

51 0wn analysiFinancial model
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Gas_OM
===Coal_OM
===Nuclear_OM

— Hydro_OM
D
0% 5% 10% 15% 20% 25% 30% 35% 40%
Inflation (%)

28) O&M costs sensitivity: inflation required to reach target IRR in Upper O&M Min and Worst O&M
Max scenarios 92

In thesgraphs, two types of sensitiargedisplayed

- What wlave choseo call aetative sensitiviggven by tHength of thHearsthe longer the
bar the more sensitilie power plant profitability is to the considered factor. This sensitivit
corresponds to the one ardlysthe EGC study. Med find the same results as in the
EGC study

o Sensitivity to fuel price varsatioe most sensitive is the CCGT followed by the coal
fired power plant and only far behind the nuclegptap®ivdhesensitivitys
proportional the weight of fuekts in the EBIABtructure of each power pkant
shown in ch&0.

o Sensitivity to carbon price vasiatienCCGT is more sensitive to this cost than the
coalfired power plant vBES>4 AgainThesensitivitis proportional tteeweight of
carborcosts in the EBABtructure of each power atashown in chatt

520wn analysiFinancial model
53 0Own analysigFinancial model & OECOeé&taxl Costs of Generating Electricity, 2010 edition, p. 116

54 Own analysigFinancial model & OECD, Projected Costs of Generating Electricity, 2010 edition, p. 117
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o Sensitivity to load faeiod O&M costariationgpart from the hydro power plant,
the level of sensitivity to the load factor of the three other pouwekguaiatshe
sersitivity to the O&M costs. The plants that are the most sensitive to O&M cos
(nuclear and cdakd power plant with CCS) are also the most sensitive to the load
factor. Indeeds anentioned in the EGC sthdyuclear power plant and the coal
fired pwer plant with C@&vethe highest share of fixed C&i#° The load
factor of the hydro power plant is very low because of technica(fitlorgstirznt
reservoir with watemichincreasethesensitivity tbeload factor.

What we hawhosen to call absalute sensitiyviyiven bjorizontgdosition of tHearin

the chartthemorehebaris locatedn thaightthemorethe power plant requires high level
ofinflationo compensate for Warsimarket or operatoanditionandreach the target IRR
and therefore, the more risky for financial itovastaisach tharget IRR.

Thereforea financial investitouldook atthetwo sensitivitie$he table below ranks the four
technologies in three different categories by order of interest for a Private Equity fund: the low
number of points the more interesting for the Private Equity fund to consider this technology.

The first category idlethOchance to reach the breakeven priceQ: the higher the breakeven price
riskier not to be reached and therefore the riskier to jeopardize the IRR of an investor

The second category is called Oabsolute sénsiki#i® technologiadcordipto their absolute
sensitivityas defined above)market and operafiagtorsfuel and carbon prices, O&M costs and
load factowWehave defined four-salegories:

OUpper without inflatiba®est ranked technology (1) is the one that hasgh&RRg

when considering flat electricity gaic@&eakeveprice)anduppermarket or operating
conditions fuel price, carbon price, load factor or O&M costs. Please note that when tl
difference between tiRRwas less than 0,05% at&ibutedhe same ranking to the
technologie®we used the same limit of 0,05% for the three -ctitegsubsihe IRR

values can be found in the chart 23.

OWorse without inflationO: the best ranked technology (1) is the one that has the highe
when considering flat electricity faic&eakeveprice)andworstmarket or operating
conditionsfuel price, carbamcp, load factor or O&M cdbEsRR values can be found in

the chart 24.

OUpper with inflationO: the best ranked techntilegyn@hpisequirethe lowest level of
inflation to reach the target IRR offi&&cconsideringpemarket or operating conditions

- fuel price, carbprice, load factor or O&M cbB&sIRR values can be found in the charts
25 to 28.

OWorse with inflationO: the best ranked technology (1) is the one that requires the lowest
inflation to reach the target IRR offi&%considerimprsimarkebr operating conditiens

550wn analysigdFinancial model & OECD, Projected Costs of Generating Electfitidp, p01Q%E
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fuel price, carbon price, load factor or O&WVhed®R values can be found in the charts 25
to 28.

The third category is called Orelative sensitivitythe Iteetmkslogiescording to their relative
sensitivitas dehed abovdd fuel and carbon prit@®&M costs amal thdoad factom.herefore,

the ranking is different for @vistse investor and an investor who favours rakeeseiskvestor

will grant the best ranking (1) to the technologyetlesiss gbnsitive to a factor whereas it will be
the exact opposite for an inwgbtavours risks.

COAL W/ CCS NUCLEAR HYDRO
Chance to reach

the breakeven 4 & 1 2
price (1)

ABSOLUTE SENSITIVITY (2)
UPPER W/O INFLATION

Fuel Price Min 1 2 3 4
Carbon Price Min 1 2 3 4
Load Factor Max 1 1 1 2
0&M Min 2 1 1 2
WORSE W/O INFLATION

Fuel Price Max 3 2 1 1
Carbon Price Max 4 2 1 83
Load Factor Min 2 1 1 8
0&M Max 1 2 3 4

UPPER W/ INFLATION
Fuel Price Min 1 2 3 4
Carbon Price Min 1 2 3 4
Load Factor Max 1 2 3 4
O&M Min 1 2 & 4

WORSE W/ INFLATION
Fuel Price Max 2 1 3 4
Carbon Price Max 1 2 & 4
Load Factor Min 1 2 3 4
0&M Max 1 2 & 4

TOTAL ™ 24 " 28 " 38 " 55

RELATIVE SENSITIVITY (3)
RISKAVERSE PRORISK RISKAVERSE PRORISK RISKAVERSE PRORISK RISKAVERSE PRORISK

Fuel Price 4 1 3 2 2 3 1 4
Carbon Price 3 1 2 2 1 3 1 &
Load Factor 1 4 2 3 3 2 4 1
O&M costs 1 3 2 2 3 1 2 2
TOTAL 9 9 9 9 9 9 8 10

Two main conclusions can be drawn from the above table.

First, in view of the resufitherelative sensitiviigctionitappeardifficult to differentidae four
technologies, excepttiier hydro investment thedrlyoffers a safer risk profier each project, a
specific and-depth risk analysishasrequired.
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Secondwhen putting in perspectheeresultsof both he relative sensitivity and the absolute
sensitivitgectionghe hydro investment seerhedcgood candidate for investors looking for low risk
profile and not necessarilynigttkimprove the overall profitalbilitg power plavhereas the gas
investment appears tah®e most interesting technology for a Private Eglntjetdichas the

best rankindo(vest number of pgimsthe absolute sensitsatgtionwhich shows that ithie
technology that is the most sensitive to imprdeeens. Indeeitl,is the one that requires the
lowest levels of inflation to reach the target IRRppecknd worstmarket and operating
assumptions and in the absence of inflation of electricity prices, it is the one for which the IRR ¢
be improvethemost through the fuel and carbon levers as well as through the opetdting levers.
course, the downside is that in cagersiimarket and operating conditions without inflation on
electricity prices, it is the technology for whichshieelR®sjeopardized. However, the upsides
compensate the downsides more than in the three other tedbuettupésssvhen investing in

a gadired power plant, a fund must carry out an extremely careful demand and price evolution an
becaus these upsides will only materialize if the breakeven price can be reachdédedut the gas
power plant is the one that has the highest breakeven price.

2 Qualitative analysis
21 Analysis of the power market structure at the Western Europe and the national levels

The goal of this analysis is to point out the features of gteucbhardtedt could either favour or
hinder the entrance of a Private Equity fund. It is important to carry out this analysis both at a W
Europanand at a natidriavel (France, Italy, Germany and Sweden) given thatlaiganamar

as France and Germarngveeden and Germany are increasingly intertwined both in terms of demar
and competition. Italy can be seen as the less integrated ambuapitivedtemts are currently

being made to incredsmtegration with neighbouring countries.

The structure of the power market in Western Europe

Liberalisatiosf the European electricity market has been driven by three directive packages: a first
in 1996, a second one in 2003 and a third one in 2007.

These directives were made to grant all European consumers the right to choose their elec
supplies; unbundle transmissamtivities from generation and retail actegjidate crobsrder

trades, favour the establishment of independent aagliatmease the transpareneledficity

markets. Nowadays, deregulation has been achieved in the genePatwer dettorges have

been created and erereasingliquidDeregulation in the retail segment has also been improved but
most countries have maintained a redatdfefbr the enders.Transmission networks remain
regulated.

All'in all, significant progi@sardéiberalisatidms been made Buivate Equity experts agree that
some challenges still need to be ovdeocomag&e it easier for new actorseiotbist market and
compete with teumbents

- The pwer generation market is highly concentrated in Western Europe in the hands of
Incumben{®r. Halbout, 2011)
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- Deregulation has been carried out slowly andtlydsemefited tiieumbenténded, the
Incumbentbave aized this opportunity to go out of their historical borders and grasp nev
market shares in neighbouring countries rethtoncingontal concentratibthe market
andleaving few opportunities foengant$Mr. Halbou2011)

- Conventional power generation asgétsterzurope have very low profitédoiitg This
can be acceptable for majtitieswhich have lower WACC than funds and can more easily
strike a balance between debt and equity in their balahievsivee, for a Private Equity
Fund, which targets a minimum IRR of 20% thiedessarilgcceptable. Infrastructure
funds have lower profitability targets but are much more cautious about the risk structure
are generally warfyaking priceisk on fuéMr. Halbout & Mr. Kalthsfer, 2011)

- The vertical integration of power maikigsterfcurope is also a significant barrier to entry
for new actors in power generation. linddeciimbentsre the biggest generation owners
as well as ¢hbiggest retailers. Therefore, Oindependent generators find themselves compe
with their own customers. There is ample oppottiilitiggfofavour their own generation,
which relegates the independent generators to compete for a séveanof that dhe
Incumbenttilitiesdo not satisfy with their own generhtican exacerbate esapply
situations as you have all independent generation competing for a subsgtMuf demand.C
DOArgenio, 2011)

- Although market integrattwoss border tradeasd market couplihgve significantly
improved, some countries such as lItaly are still poorly interconnected with the neighbo
countriesreating more volatility in electricity prices

The structure of the national power markets

Weused the PorterOs 5 forces as a fraofi¢hismnalysis
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FRANCE

Energy and Finance

ENTRY

Favours entry in market: France needs
generatioimvestments®® so having new

shareholders on existing nuclear projects

foster a reallocation of funds to new inves

Barriers to entry: EDF is likely to remain t
shareholder of all the French nuclear plan

coming yea(Mr. Haag, 2011)

ELECTRICITY BUYERS

Electricity can be sold on Power Exchan
directly through bilateral contracts.

Having a negenerator can be perceived al
opportunity by existing alternative suppli
diversify their suppliers (vs EDF alone) w
investing themselves into generation fag

a markeshare 5%

COMPETITION
Conventional generation is highly conce&idtet
EDF currently owns the 58 nuclear reactors in F
is the main shareholder in Flamanville & Penly E

Competition from other major Euratiléaass likelyo}
increaseENEL might become a minority shareh
thePenlyproject for instance

FUEL SUPPLIER

Longterm contracts for nucleacfuodé favou
stability qdrices8

SUBSITITUTES

Not the main threat given the significant n

baseload electricity in France and in Ge

(especially after the shut downuafi@ar
reactorsn Germany

56 RTE, Generation Adequacy Report, 2010 Edition, p. 12 & 13

57TEDF, 2010 Reference Document, p. 43

58 OECD, Projected Costs of Generating Electricity, 2010 edition, p. 124 & 129
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ITALY

BARRIERS TO ENTRY ELECTRICITY BUYERS

There is a strong vertical integration bet There areegional differendeglectricity
generation and retail actitiasel alone pricesto.
accounts falmosb0% of the retairket>?
The fragile interconnection with neighbo
countries increases the volatility of pribes
Italian power exchange

COMPETITION

The power generation is highly concerttratel
biggesutilitiesaccount for 65% of totalegation w
Enel alone making uBOBdf™.

Enel, Edisson & ENI account for 50% of th
generation fragas®?

FUEL SUPPLIER SUBSITITUTES

There is a decline in domestic gas produc] Freecarboriechnologies could be favoure
domestic gas production and wholesale meet 220 target
market idominatedy ENI, also a competito
the power generation segment.

Most of the imported gas comes from Ry
Algeria and Libya (80% of imports), mos
longterm contracts (10 to 35 years) with re
life between 5 toy@arss3

59 AAEGStructug, prices and quality in thetatity sect@010 editiomp. 71
60 AAEGStructug, prices and quality in thetatity sector, 2010 editign 61
61 AAEGStructug, prices and quality in thetatity sector, 2010 edipod

62 AAEGStructug, prices and quality in thetgtity sect@Q10 editiop. 44

63 AAEGStructug, prices and quality in thetatity sector, 2010 edition, 1188118 & 120

NoZmi®EIFFER page53sur73



HEC Mjaure FinanceMaster Thesis Energy and Finance

Enel Group 30'4;/‘1’ 8%
Edison Group
Eni Group
Edipower

E.On

A2A

Tirreno Power
Axpo Group(EGL)
Iride
Electrabel/Acea
Gruppo Saras
Sorgenia Group
Gruppo ERG
C.V.A. Group
Other producers

17.5%
.2%

0% 5% 10% 15% 20% 25% 30% 35%

m 2008 m 2009

29) Italy, major suppliers’ contribution to gross national productiont*

64 AAEGStructug, prices and quality in thetatity sector, 2010 edipod
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GERMANY

Energy and Finance

BARRIERS TO ENTRY

The CCS regulation si#o be clarified in
Germany

CCS investments face strong public resi
especially regarding onshore stidfiage
Schubert, 2011)

Clean dark spread for-iced power plants
without CCS are very low nowadays in G¢
(see chart belolgcause of an increase in

price that has noebhecompensated by ar
increase ialedtricity prices. It may be the s
for plants with CCS.

ELECTRICITY BUYERS

The German power exchange is one of th
liquid in Europe

COMPETITION

Power generation is highly concentrated: the fo
Incumbents. E.ON, RWE, Vattenfall and En
account for 90% of the power generation m

E.ON and RWE alone accounti@/48r

FUEL SUPPLIER

Most domestic coal production is lignite w
blackcoal is mostly imported from Russia,
South Africa aAdstralia®

SUBSITITUTES

Renewable power generation {gosséle
substitute. Indeed, Germany plans to beg
Europea leader in renewable technolcgies

abovg

However, coal is likely to remain a signit
source of electricity especially after tdewh|
of 7 nuclear reactors

65Business Insights, The Western EuropedanitfMetrket Outlook 2@00,0 editiop, 64

66 |EA, Energy Policies of IEA cour@émany2007 edition, p. 79 & 80
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Figure 2: Clean Dark Spread €/MWh
16
13
12
10

2000 200l 2002 2003 2004 2005 JUun 2007 2008 JUuy 2010 2011
Clean Dark Spread

30) Clean dark spread of coal-fired power plants in Germany®7

67|HS Global Insight, Energy Reperinany, June 2011, p.3
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SWEDEN
BARRIERS TO ENTRY ELECTRICITY BUYERS

Divestitures of operating power pjaisting Nordpool Power Exchange is very liqu

utilitiesare likely to be very seldnmRobberts
2011) PPA & unlikelyn Sweden given the liquidi
theNordpool Power ExchaiMyeRobberts,

2011)
COMPETITION

Power generatisrhighly concentrated around 5 &

in 2009, they accounted for 85% of total produc

Vattenfall, E.ON and Fortum together making

799%8. Vattenfall, the largest producer, is-avataie
company.

FUEL SUPPLIER SUBSITITUTES

The fuel is free ytro projects are reliant Hydro benefits from its free carbon imp
hydrological conditions. Therefore, they
exposed to volume risks.

68 Energy Market Inspectorate, The Swedish electricity and natural gas EG0Retdif0pR4
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Others, 15%

Skellefted Kraft, 2% Vattenfall, 447%

Statkraft, 4%

E.ON, 16%

Fortum 19%

31) Sweden: the five largest electricity producers in 2009%°

2.2 Regulatory framework
Among the fopower plants we analyse, the most expespdatory rigke:

- The nucke power plant in France: the nuclear industry is facing unprecedented uncertai
after the Fukushima disastdris currently undergoing some regulatory (tloaingame)

- The coaffired power plant with CCS in Germany: the CC&gyeblsohever been
deployed atommercial scale, therefore, the CCS regulation is still at its beginning creatin
great deal of uncertainty unlikely to be acceptable for a Private Equity fund

- The gadired power plant in Italy: the end of the Kyoto Protaod isré@ing uncertainty
aroundheevolution of carbon prarethe European carbon m&yketETS market

Nuclear in France

In France, companies wishing to start a power gamnsretgsneed to ask for a generation licence,
which is granted on the basis of the Frerarinphlrinvestments progra(ht. Haag2011)

As for other generation sources, investing in nuclear generation is open on the paper to other

thanEDFHowever, regarding futoeerield nuclear investments, it is unlikely that France schedule

new investments soon, especially after the Fukushima disaster. Indeed, two major nuclear proje
already been undertaken by tBEBHamanville atidePenly EPR.

69 Energy Market Inspectorate, The Swedish electricity and nattkatg20@D09 editiop,24
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As far as existing reactors are concerned, although no other actor than EDF is currently invol
these existing nuclear tplatine regulation allows tharties to investansuch projects if EDF
agreesNr. Haag2011).

In view of EDée facto monopoly on nuclear power plants irafdatice very low costs of
production of nuclear electriggtricity suppmidrave been complaining about their inability to
compete on the retail segméht EDF. Therefore, based on the recatimnsenaf Champsaur
Commission in 2009, the French government passed a new reform called OLoi NomeO. This
should be applicable starting frort tfeJdly 2011. Under Loi N&DE&js requiretb sell 100

TWh of baseload nuclear electricitcoonpetitors at cost (circa 20% of its gemapatity)°.

The tariff is set at 40 !/MWh until the begindi@ @nd 42 !/MWh afterwardsind should

analyse thienpact of such an obligation if it decides to avesear powptant whosdeetricity

is diverted in order to meet this new obligation.

Will theutureFrenchiegulatiobefavourable to nuclear power investmargestukushima éta

Since the Fukushima disaster in March 2011, nuclear energy is under the spotlight. France is unl
follow the German example @iedrigh reliance of the economy on nuclear power aé France
declared objectivegttarantee its energy securityeudowrramcis not spared by thebates and
thenuclear industry faces new uncettaihtgikely to curb investorsO appetite for this industry as
shown by Total SA decision to freeze negotiation abitutEEFossible participationasority
shareholden theePRreactom Penly

Coal with CCS in Germany

Although the CCS technafoggt a new technology, it has never been deployed at commercial scal
Therefore, the regulation framewstitkasits beginnings.

The EU has issue@CS directive but Ehegopean states are still in the process of trangposing
national laws.

In themeantimesome European and national proggagranting subsidies to CCS projects have
been deployed.

The EU has launched two main CCS furglagn$to support lasgale projects totalling around

13.3 billion. The first program completed at the end of 2009 and called the European En
Programme for Recovery (EEPR) granted financing to 6 selected projects including the Germa
JSnschwaldelnder this program, the JSnschwalde project has been awarded c. 180 million. T
second program, the NER300 Decision, confirmed at the beginning of 2010, is aimed at providing
for both CCS and renewable energy projects. Out of the !4.7chdtioavalpble funds in the
NER300 Decision, !2.3 billion are expected to be allocated to CCS selected projects. The EU ¢
officially present the selected projects by the end of 2013.

70|HS Global Insight, Fraftench National AskbniPasses Power Market Reforms But Liberalisation Remains D
Prospect, November 2010
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US$bn 0 1 2 3 <

NER300 decision [

European energy programme for recovery
Alocateg
B Unallocated

J£) curopedil vniorl wanainyg prograiiines 101 buo pProjects’’

In GermanyCGS projects can also apply to national subsidynpeogach as the OORETEC
funding initiative, which is part ofhtRmesgy Research Progmartaunched by the German
Government aaomed at promoting R&D in CO2 receadimmidgies.

Althouglmvestors can rely on subsidies, the absence of clear regulatory framework creates too r
uncertainty for aiRteEquityinvestorindeed,t makeghe licensingrocesshighly uncertain,
especially in Germany where public opposition to carbstomaghoeenaistrondMr Schubert,

2011)

EU-ETS market

The ELETS is the largest carbon market in the world. It was estaldishéadl nmeet the CO2
emissiomeduction objeas set by the Kyoto Protocol. Although the Kyoto Protocol will come to a
end in 2012, the EU has decided to maintaHETi& Wltll at least 2020 in order to meeRthe 20
target. However, the ehdheKyoto Protocol may introduce some changes in the way this marke
worksand it createslditional uncertainty aroundrcprios.

2.3 Operation risk

The only technology that preastrisng operational risk among thedboologieanalysed is the
CCS technolodgdeed the various elesehthe CCS system halveadypeen used separately in
largescaleplants but the combination has been proven @mmerciatale’2 Nowadays, it is
still awvery earlgtagewithpilot projects and demonstration pllaatsforéat is highly unlikely that a
Private Equity fumduldbe interested in a doaldpower plant equipped with CCS:

Ol think that the main reason is the relative youth of this technology that creates enormous
financial investors. In general, these financial investors are either Private Equity fund lookir
technologies withrayen track record for which it is possible to improve their operating performar
or Infrastructure funds looking for secure investments providing lower but more secure IRR than
Equity investments. New technologies are more the target apharfturdsttilitiestselfMr
Schubef2011, translated from French)

71Global CCS Institute, The Global Status of CCS 2350201158

72QECD, Projected Costs of Generating Electricity, 2010 edition, p. 187
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It is worth noting taa€CSequipmemneduces thefficiency of the power [yt 7 percentage
points omverage’ and generatdsgher Ol costs at the power plant level. The strong operational
advantage of this technology is lthaestcarbon coster the plant by alm@&¥%on the pilot and
demonstration plam&ermany’4

2.4 Fuel and Electricity prices
Overview of the historical volatility of market fuel prices

Commoditigace a significant price volatility making it difficult for investssltmfiprm price
trends.

As shown with the previpuatitativenalysis, depending on the type of power plants considered, the
uncetainty can be more easily hdibglléhe Private Equity fuRgdro power plants do not face any

fuel price volatility risks given that tBevatelbis freehowever, they are exposed to hydrological
conditions (rainsE.) and therefore faces voluectesk. power plaate quite protected against

fuel price volatility for two main reasons: first, a3 gfeoguantitatisealysisfuel costs account

for only a small share oEBI€DA’>, second, most nuclear power planisranium and fuel cycle
services undemgterm contracteducinghevolatilitynthecosts’s. On the other hand, as show

the quantitatianalysis;oalfired power plarded gadired power plants #re mossensitiveo

fuel price variatson

73 QECD, Projected Costs of Generating Electricity, 2010 edition, p. 54
74 OECD, Projected Costs of Generating Electricity, 2010 edition, p. 60
7S OECD, Projected Costs of Generating Electricity, 2010 edition, p. 116

76 OECD, Projected Costs of Generatinigigle2010 edition, p. 124 & 129
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33) Historical monthly gas prices in key OECD regional gas markets’”

After adrop in nices over the past two yémygered by an oversupply in- ¢3S shaleyas,
increasing LNG production, decrelasiia;d because of econonsis-, he IEA expects demand
to resume in the coming years releasing the pressure on gas prices which aise estiggnthed to
above 10 $/MMBtu under the New Foboa®’s,

7TQECD, Projected Costs of Generating Electricity, 2010 edition, p. 127

78 |EA, World Energy Outlook 2010, editiop,71
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I OECD steam coal import cost [l McCloskey NW Europe CIF

34) Historical steam coal quarterly import costs and monthly spot prices”

The above illustration shows the average CIF costs of importing steam coal into OECD countr
distinction being made on the quality of coal as well as CIF costs fardctalAdélivezp
RotterdarAmsterdam portkigh quality coAfter a sharp increasprioes i2007D2008ue to

an increasm demandindustrials responded with higher investments putting downward pressure (
prices®. In the World Energy Outlook #0EA forecasts demand for coal in OECD countries to
gradually decrease and prices to stabilized ar&tmheE0

Overview of the historical volatility of electricity market prices

Newactos in power generation expected to either enter into a bilateral contract (OTC) or to sell its
power on Exchanges at market prices. As shown in the charts below, wholesale electricity price
historically been highly volatile and are expected to remain volatiée Trhihesfoturiously the

main obstacle to a Private Equity investment in this sector, especially given the maximum matt

9 OECD, Projected Costs of Generating Electricity, 2010 edition, p. 128
80 OECD, Projected Caft&enerating Electricity, 2010 edition, p. 129

81|EA, World Energy Outlook, 2010 editioichapter 6
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derivative products to hedge against this efdatdify yearsshich is highly insufficient in regard of
a *year holdingeriod for a Private Equity investment.

YMWh
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35) Historical day ahead prices on EPEX Spot — weekly average®

82 CRE, Observatoire des marchZs, Obsedaiar trimestre 2011, p. 27
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36) Historical day ahead base prices on EPEX Spot & Noordpool Spot — weekly averages’
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37) Historical day ahead base prices on EPEX Spot & Ipex — Weekly average®*
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38) Historical base/peak ratio — Spot pricess

83 CRE, Observatoire des marchZs, Observatoirgrdistte 2011, p.28
84 CRE, Observatoire des marchZs, Obsedaiar trimestre 2011, p.29

85 CRE, Observatoire des marchZs, Obseduaiar trimestre 2011, p. 34
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39) Changes in electricity price in main European countries (% changes on previous year)?

Another source of uncertainty regarding the evolution of wholesale electricity prices mostly in Ge
and in Fnce has arisen after the Fukushima incidentGerththeecisionto immediatelghut

down 7 nuclear reactors and to progressively carry out aasactedr [phmediately after the
shutdown, dahead prices as well as derivative prices increased.

86 AAEG, Structupmices and quality in the electricity sector, 2010 edition, p. 50
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Impact du moratolre allemand sur les marchés futures : prOdult Q+1
- Prix journallers -

65 € 1,00 €

63 €

61 € 0,50€

59 €

57 € - £
g —
x 5% E
o

53 € 0502 ¢

51 €

45 € -1,00 €

47 €

45 € r T T T -1 ,50 €

28/02/2011 07/03/2011 14/03/2011 21/03/2011

| Spread Q+1 France-Allemagne —— Q+1 Ffance ——Q+1 Allemagne |

40) Impact of the nuclear phase out in Germany on futures prices - Q+1 horizon®”

87 CRE, Observatoire demchZs, Observatdineler trimestre 2011, p. 32
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Impact du moratoire allemand sur les marchée futures : produit Y+1
- Prix journaliers -

62 € 2,00¢€
1,80 €
60 €
1,60 €
58 € 1,40 €
@ 56 € 1.20€ g
] - 100€ §
o 54€ 0,80 € &
52 € 0,60 €
0,40 €
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0,20€
48 € ¢ T T T - €
28/02/2011 07/03/2011 14/03/2011 21/03/2011

I Spread Y+1 France-Allemagne Y+1 France s Y+1 Allemagnel

41) Impact of the nuclear phase out in Germany on futures prices - Y+1 horizon

The longerm impact of this decision remains difficult to predict and increases the uncerta
surrounding investments in power generaibbnultimately is likely to alter the appetite of Private
Equity fundsr power generation assets.

2.5 Risk matrix

NUCLEAR FRANCE GAS ITALY COAL W/ CCS GERMANY  HYDRO SWEDEN
MARKET STRUCTURE
Liberalization Yes Yes Yes Yes
Liquidity of Power Exchanges Medium Medium Strong Strong
Interconnection with neighbouring countries Good Poor Good Good
Market coupling Increasing Poor Good Good
Concentration High High High High
Vertical integration High High High High
REGULATORY RISK Medium Medium High Low
TECHNOLOGY/OPERATING RISK Medium Low High Low
FUEL PRICE RISK Low High High NA
ELECTRICITY PRICE RISK Medium High High Medium

88 CRE, Observatoire des marchZs, Obsedvateirérimestre 2011, p. 33
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CONCLUSION

Nowadays, Private Equity investments in conventional power generation in Western Europe are <
On the other hanelhewable power generation centralizes the bulk of Private EquityTiheestments.
reason behind that is the difficulty for PrivgttuBdgiito entdreconventional power maakek

to understand the fundamentals of this market

First, current levels of electricity prices are most often than not below the breakeven prices that w
computed, especially foal and gafired poweplants. Moreovemce breakeven prices are
reachedhe inflation requiredlitaira 20% IRR are often not realistic (more than 38% over 7 years).
To reach a 15% IRR target, the observed necessary inflation is bet\w8es(Rér ahglears)
dependmon the technology as well as the market and operating conditions. Therefore, it is critical
Private Equity investonaveslear vieswon future market evolatimiore investing in a power plant.

Secondhe fundamentals of this market are very dd@oytrétendinlike renewable investments
that benefit from feedariffsnaking it less crucial to fully graspettiéicitiesf such a markéte
above analysis shows that investingamtiesbnal power secteguires a deep understanding of
the underlying of demanccantpetition

Third, although Western European power maliketsigedhe entrance of new actors remain
difficult because of the high degree of concentratiocehimdeggetion.

All in all[B] investment in utility assets and operations should not be undertaken without a tear
experts experienced in power markets, generation plant engineering and design, environmental
that range from environmentalitpegmto global warming, legislative relations and customer

expectations.®

These dynamics are unlikely to change in the nedafieirgome funds iwilest on a cabg

case basis iportfoli® of generatioassetsather than in single assetdheutlk of investment
opportunitieme mordikely to be in transmission assets rathaigtraarationndeedultilitiesare
increasingly divestberause dhe regulaticendin ordeto free some part of their balance sheet
Recent examplessiitate this trenid Italyfor instanc&DF Suez is expected to sale its Italian gas
network to the Italian Infrastructure fund F2i and AXA Infrastru@b¥e ¢Wstérship) for up to
800 million euros. The consortium F2i and AXA Infraagundage bought similar assets from
E.ON and Enallso iritaly.

89 Nixon Peabody Private Equity NewBlgttaie Equity investment surges into the utilitySpainstr3007 issue, p. 8

9% Reuters Afriddpdate ®GDF Suez selling ltalian gas grid in $ 1.1, Bimeée2011
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