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There are some major structural changes observed in the European
Electricity sector leading to declining performance for Utilities...

Market pressure...

* Financial crisis in 2008

* Renewables is absorbing
market shares of utilities

» European problems with
sovereign debt crisis
(Spain, Greece, Italy)

» Recessionary
environment

» Financial market
overregulation

+ Risk of overregulation in
the utility industry

» Cheap coal displacing
natural gas in electricity
generation

e Sustained CO2 low
pricing

* Nuclear shut downs

» Generation oversupply

...leading to declining performance for European Utilities
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...with most major companies having destroyed shareholder
value since 2009
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The insurgence of “cheap” Coal and Renewables has almost
eliminated the natural gas from the electricity generation market
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Resulting in many CCGTs in Europe being stranded assets AND a downturn

in wholesale prices
Source: Bloomberg Neitoupyog Ayopdc HAekTpikng Evépyeiag — AATHE ALE.



Regional Electricity prices are diverging despite market coupling
efforts (due to different country policies, RES impact, ..)
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The vast majority of net generation investment in Europe in the last
decade has been in RES in the back of the “Green Wave”

Net power generating installations in the EU 2000-2012 (GW)
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..with a significant cost to the taxpayer (mx 14b€ otnv
Meppavia)...

Total Renewable Costs
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..translating to some 50€/ MWh direct cost to residential
customers in 2013 and 64% increase in relevant prices since 2003

Electricity price
€ct/kWh
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Note: These prices are based on an average household electricity consumption of 3500 kWh/year
Source: BDEW, Booz & Company Analysis
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The unavoidable maturity of the PV market has resulted in a
major industry restructuring

2011

Bankrupt, closed

® EPV Solar (a-Si) bankrupt

e Evergreen (drawn Si) bankrupt

¢ Solyndra (CIGS) bankrupt

® SpectraWatt (c-Si) bankrupt

e Stirling Energy Systems (dish engine) bankrupt
Acquisition, sale

¢ Ascent Solar (CIGS) acquired by TFG Radiant

e Calyxo (CdTe) acquired by Solar Fields from Q.cells

¢ HelioVolt (CIGS) acquired by Korea's SK Innovation

¢ National Semiconductor Solar Magic (panel optimizers)
exited systems business

* NetCrystal (silicon on flexible substrate) acquired by Solar
Semiconductor

e Soliant (CPV) acquired by Emcore

2013

Bankrupt, closed

® Bosch (c-Si PV module) exits module business
e Concentrator Optics (CPV) bankrupt

e Suntech Wuxi (c-Si) bankrupt

Acquisition, sale, restructuring

¢ Diehl (Germany inverters) inverter division sold to PE firm
mutares AG

e ISET (CIGS) moving into "microsolar"

e MiaSolé (CIGS) acquired by China's Hanergy

* Nanosolar (CIGS) restructuring for sale

¢ NuvoSun (CIGS) acquired by Dow

e Twin Creeks (kerfless Si) acquired by GT Advanced
Technology

e Wuerth Solar (installer) business turned over to BayWa

Source: GreenTech Media

2012

Bankrupt, closed

¢ Abound Solar (CdTe) bankrupt

¢ AQT (CIGS) closed

e Ampulse (thin silicon) closed

e Arise Technology (PV modules) bankrupt

e Azuray (microinverters) closed

® BP (c-Si panels) exits solar business

¢ Centrotherm (PV manufacturing equipment)
bankrupt

® CSG (c-Si on glass) closed by Suntech

¢ Day4 Energy (cell interconnects) delisted from
TSX exchange

® ECD (a-Si) bankrupt

* Energy Innovations (CPV) bankrupt

¢ Flexcell (a-Si roll-roll BIPV) closed

* GlobalWatt (solar) closed

* GreenVolts (CPV) closed

¢ Global Solar Energy (CIGS) closed

e G24i (DSCs) bankrupt in 2012, re-emerged as
G24i Power with new investors

¢ Hoku (polysilicon) shut down its Idaho
polysilicon production facility

¢ Inventux (a-Si) bankrupt

e Konarka (OSCs) bankrupt

¢ Odersun (CIGS) bankrupt

® Pramac (a-Si panels built with equipment from
Oerlikon) insolvent

¢ Pairan (Germany inverters) insolvent

* Ralos (developer) bankrupt

* REC Wafer (c-Si) bankrupt

e Satcon (BoS) bankrupt

e Schott (c-Si) exits c-Si business

2012

Bankrupt, closed

e Schott (c-Si) exits c-Si business

e Schuco (a-Si) shutting down its a-Si business
 Sencera (a-Si) closed

e Siliken (c-Si modules) closed

e Skyline Solar (LCPV) closed

¢ Siemens (CSP, inverters, BOS) divestment from
solar

e Solar Millennium (developer) insolvent

e Solarhybrid (developer) insolvent

* Sovello (Q.cells, Evergreen, REC JV) bankrupt
e SolarDay (c-Si modules) insolvent

e Solar Power Industries (PV modules) bankrupt
e Soltecture (CIGS BIPV) bankrupt

e Sun Concept (developer) bankrupt

Acquisition, fire sale, restructuring

e Oelmaier (Germany inverters) insolvent,
bought by agricultural supplier Lehner Agrar

e Q.Cells (c-Si) insolvent, acquired by South
Korea's Hanwha

e Sharp (a-Si) backing away from a-Si, retiring
160 of its 320 megawatts in Japan

e Solibro (CIGS) Q-Cells unit acquired by China's
Hanergy

e Solon (c-Si) acquired by UAE's Microsol

¢ Scheuten Solar (BIPV) bankrupt, then acquired
by Aikosolar

e SolFocus (CPV) layoffs, restructuring for sale

e Sunways (c-Si, inverters) bought by LDK,
restructuring to focus on BIPV and storage
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The Electricity industry in Greece has been affected somewhat by
the European fundamentals but also its own market particulars...
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...to the effect that the OTC has been almost decoupled from the market realities
affecting the wholesale markets

Source: Lagie data Nermoupydc Ayopac HAekTpikric Evépyeiac — AATHE A.E. 10



...in some cases the OTC has been set at Zero given the RES
penetration and other peculiarities
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In addition, the relatively high RES FITs have an adverse
effect on the Electricity pricing...

MW, May 2013 2099

1.784 4.699

352
218 46 200
AIOA. /B ®/B ETEFEX MHYZ BIOMAZA ZHOYA SYNOAO
GWh 304 296 23 85 18 81 808
€/MWh, May 2013 °34,2
392,2
180,5
92,9 90,0 108,3
AIOA. /B ®/B TEFEZ MHYZ BIOMAZA ZHOYA Mécog Opoc

€M 8.3 116,1 17,3 7,7 1,9 5,3 176,6

Source: Lagie data
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...creating a deficit despite the honorable efforts by the
State to supplement the relevant account

Mnviaiog Eid1kég Aoyapiacuog AMNE/ZHOYA, AtrpiAiog 2013 M€ (xwpig ®IA)
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NOTAPIAZMOY
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2,8 |

34,1 | I
1,8
18,0
HEN Ekkabdpion  ETMEAP Ei51k6 CcO2 Téhog Zuvolo EAAEIMMA Mnviaieg
AtrokAiogwv TéAog EPT Eiocpowv TipoAoynoeig
Niyvitn
* Aev ouptrepiAaupavel OMA (13%, 19,5ME) kai Tnv éKTakTn eic@opd (34,0 M€)
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Unless additional measures are taken to eliminate it, the deficit
will reach € 1,16 b by end 2014

3500
— (1) MMK+3=59€/MWh, ETMEAP 9,3€/MWh kot pétpat
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The result of this deficit is a delayed payment to the RES
producers that continues to grow
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For the deficit to be eliminated by end 2014, additional measures
equivalent to ETMEAP set at 24,3 €/ MWh should be set

KaBuotépnon nAnpwpwy npoc napaywyouc AME/ZHOYA
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190M€ a116 ogeIAég Tou KpdTtoug kai TpiTwv..
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Given the current RES penetration, there has to be a strategic
review of the future RES introduction in the Electricity system

Etalpeia NATHE AEAAHE AEAAHE** AAMHE AEH
PoAog Aeltoupyog |Alaxelplotng| Awaxelplotng |Awaxelplotng| MpounBeuthng
Ayopacg AlktUOU - Alacuvéede- | Zuotnpatog | (D/B oteywv)
MAN HEvou SikTtuou

AlE/ZHOYA J

&/ He coppaon 3.813 423 _ _ 352
TIWANONG o€ AsLToupyila
ATIE/ZHOYA pe cUpuBacn
TIWANONG KUN 1.994 42 - - -
Asltoupyouvta
ATE e€alpolpeva adsLag
oL P ALY WY NG XWpP LG - 1 559 - -
SUuBaocn NwAnong
AI‘IE’p.s ?LSELOL rtap'aywvnq B 305 25,132 B
Xwpig ZUpBaocn mMwAnong*
YmoouUvoAa 5.807 771 25.691 352
ZUvoAo 32.621

*'Eylve n unioBOeon OTL Ta ALOALKA HE auTOoTeAN SLtacVLvSecn oto HelpwTikd ZVoTnua, Kabwg Kal Ta O aldcoLla
ALOALKA TTAlpVvoOUV TOUG OpLOTLKOUG Opoug cuvSeong artd tov AAMHE.

** Ta otolxeia tov AEAAHE mtou avadépovtal e AMNE e§atpolpeva adsLag rnopaywyng xwpig cuuBacn mwAnong
oto Stacuvdedepévo Siktuo (559MW), Baoifovtal os otolxeia OktwPRpiou 2012. AvapEVETal EmLKaLpoTtoinon
TOUG.



Some questions that we should consider

What is the most realistic way of eliminating the APE deficit?

How could the PV industry in Greece be constructively supported
until the next big wave (affordable storage?) arrives?

|s the most constructive way forward for Wind Power its
relationship with pumpable storage and island strategic
positioning?

Would natural gas for electricity generation be primarily positioned
as back up for Renewables?

Neiroupyds Ayopdag HAekTpikAg EvEpyeiag — AATHE ALE.
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SPARES

Neiroupydg Ayopdg HAekTpikig Evépyeiag — AAMTHE ALE.

19



H diaxeipion Twv ArlE éxel rpokaAéosl otov AAMHE onuavrtiké
OIKOVOMIKO KOOTOG & OECHEUOT TWV TTEPIOPICHEVWV TTOPWYV TTOU
O100£TEN.

O 14.000 oupBaocic TwAnong o€ 3 xpovia
12.300 (pnviaia TipoASyia AlE

U

O Egumrnpétnon mapaywywyv & evOIQQEPOUEVWY ETTEVOUTWY (20+
ETTIOKEWYEIC TV NUEPQ)

O 65 diatayég TTANPWPNAG o€ 1 £€10G Kal TTOAAQTTAEC AyWYEC Yia
01EKDIKNON TOKWV

O lNpooguyEc ota dloIKNTIKA QIKAOTHPIA VIO AKUPWOTN EPapuoynS
EKTAKTNG €E10POPAG

A Tllepitrou 65% TNG OAIKN S attacoAnong Tou AAITHE

To k6oT0G aUTO eTTWHiICovTal oI TTpounBeuTéG HET (o1 otroiol kaAutrtouv 100%
ToU TTpouUTroAoyiouoU Tou AAIMHE)

Neiroupyds Ayopdag HAekTpikAg EvEpyeiag — AATHE ALE.
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PV plants in operation and under license

Katnyoptlonoinon ¢wtofoAtakwv (MW)

/B pe adela /B /B oteywv (<10kW) @/B ota Mn- YUvolo (MW)
napaywync* gfalpolpeva Alaouvdedepéva
4.617 2.176 352 146 7.292

* NepthapPBavovtal 77MW adsLlwv mapaywyng mou §ev evtdooovtal otig adeloS0TIKEG appodLotnteg tng PAE (v. 3851/2010)

Itabla emevouTikiG Stadikaoiog ®/B (MW)

Etalpeia ANATHE AEAAHE AEAAHE* AAMHE AEH
PoAocg Aeltoupyog Alaxelplotng ALaXELlPLOTAC ALaXELPLOTAC MpounBeutnc
Ayopdag Awktiou - MAN Aloouvbedepévou ZUCTAMOTOG (®/B oteywv)
U {Ve]V)
B .
/B e obuBaon 1.965 133 i i 352
nwAnong og Aeltoupyia
/B pe ovuPacn
TwANONG KN 1.115 12 - - -
Aeltoupyouvta
/B ig ou
{ xwplcoUpBaon - 1 523 3.190 -
TwANnong
YriooUvola 3.080 146 523 3.190 352
ZUvoAo 7.292

* Ta otolyeia Tou AEAAHE mtou avadépovtal oe O/B xwpig ocupBacn mwAnong oto Stacuvdedepévo Siktuo (523MW), Bacilovtal og otolxeia
Oktwpplou 2012. AvapéveTal EMLKALPOTIOLNON TOUG.
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