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O1 EMINTWOEIG TNG KABUOTEPNONG

(Keeping the same risk of overshooting)

“Delay now — pay later!”



IEA Maykoouia NpwTOYEVNC Napaywyn evepyeiag - Reference
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EU World Energy Outlook (WETO) Reference Scenario 2006 (POLES)

Annual % change

WORLD 1930 2001 2010 2030 20500139010 2010030 2030050
Key Indicators

Gross Inland Cons/GOP {toe/MEEE) 280 238 205 157 134 -1.7% -1.3% -0,8%
Gross Inland Conslcapita (toefcap) 1.8 1.8 1.8 2.1 2.5 0.4% 0, 7% 0, 8%
Eleciricity Cons/capita (KWhicap) 1 B3z 2077 2 554 3 688 5 528 1.7% 1.8% 2,0%
Transpor: fuels per capita (toelcap) 0.3 0,3 0,3 0.3 0.3 0,00 0,4% 0.5%
CO2 emissions/capita (tCC02cap) 3.8 3.8 4.3 4.8 8.0 0.5% 0,5% 0,2%
Yo of renewables in Gross Inland Cons 13.4 13,5 12,8 12,0 15,2 -0.2% -0.3% 1.2%
% of renewables in electricity 20,1 18,7 18,2 20,6 25,0 -0, 5% 0,8% 1,0%
Primary Production (Mtoeg) g B34 3 B3 12 346 16 853 22 2T 1.7% 1.6% 1.4%
Coal, lignite 2207 2 408 2937 387G 5878 1.4% 1.5% 1.8%
il 3234 2487 3 951 § 385 5 584 1,0% 1,83 0,.5%
Matural gas 1708 1825 3 164 4 075 4 054 3.1% 1.3% 0,0%
Muclear 525 571 T 1425 3185 1.7% 3.3% 4,1%
Hydro, geothermal 218 232 2758 as7 417 1.2% 1.3% 0,8%
Biomass and wastes 236 1101 1281 1 462 2 261 1.5% 0, 7% 2,2%
Wind, sclar 0 T 21 174 atelad 21.9% 11.2% 7.1%
Ci32 Emissions {MtCO2) 20 184 23 566 29 055 g 749 44 297 1,8% 1.4% 0,7%
of which:

Electricity generation 7433 B B3z 10 582 13 747 16 0485 1,8% 1.3% 0.8%
Indusiry 4 653 4812 g 045 T 855 T a7 1,3% 1.2% 0,.2%
Transpon 3882 5 058 5 481 g 815 7 283 1,6% 1.1% 0,3%
Houseshaold, Service, Agriculiure 21 2 15948 4 128 g 4858 T ag1 1.3% 2,3% 1.0%
Ci02 Sequestration (Mt C02) 0 i 0 271 2 545Ina na 11.8%
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EU WETO-2050 Base Scen. (POLES 2006): Electricity

Annual % change

WORLD 2001 2010 2030 20500200110 2010030 2030050
Electricity Production (TWh) 15468 21113 36295 G0040 3.5% 2 7% 25
Thermal, of which - 10074 14665 23809 21584 4 3% 2 5% 14
Coal, lignite 5845 7600 12689 19068 3.0% 2 6% 21
of which advanced coal 0 2022 9122 159 192 7% 7.8% 248
Gas 2934 5823 a0 a0 7.9% 2,1% 0.2
of which combined cycle G944 2835 5233 43 13.2% 3,0% -1.0
of which cogeneration (industry) 250 356 BER 19 4.0% 4 5% 42
il 1136 a0d ags 1200 -3.8% 1,0% 1.0
Biomass 155 442 1372 2245 12,3% 5,8% 25
MNuclear 2663 3045 6328 14866 1,6% 3, 7% 4.4
of which new design 0 0 0 M na na na
Hydro (large) 2613 3033 3843 4588 1,89% 1,2% 0.3
Hydro (small) a0 110 205 265 2.3% 3,1% 1.3
Yind a7 188 1880 65433 19.9% 12,2% 6,3
Solar 1 7 = 1493 19.7% 13,9% 15.0
Hydrogen 0 2 39 811|na 15,3% 16,4




Factor 2 Carbon Constraint Case (EU WETO) - Electricity
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KaTtavalwaon Evepyeiacg (PJ/yr) - Zevapio 20C

2003 20100 2020 2030 2040 2050
Total 435,120 428,060 421,580 414,800 420,920 422430
Fossil 348 560 333,200 303,450 269410 239,370 212,000
Hard coal 107,900 90,130 70,860 51,530 39,720 31,820
Natural gas 93,230 98,990 103,980 107,020 100,820 93,050
Crude oil 147430 144,080 128,610 110,860 98 830 87,130
Nuclear 28810 22840 14,520 710 0 0
Renewables 57,750 72,020 103,610 144,680 [#1,550 210430
Hydro 9570 11,260 13,160 14,520 15,850 16,950
Wind 230 1250 B380 16,180 21,120 25,730
| Solar 160 1740 6920 17910 30,230 42,280 |
Biomass 46,450 54,700 68,470 84,730 97 680 105,140
(eothermal 1340 3050 6370 11,110 16,270 19,790
Ocean Energy 0 20 110 230 400 340
Share renewables (%) 13 17 25 35 43 50
Savings compared to ‘Reference’ 59,260 141,740 124 870 096,210 386, TR0

(Krewitt et al., 2007)



Napaywyn HAekTpiopoU (TWhr/yr)- Zevapio 20C

2003 2010 2020 2030 2040 2050
Total generation 16,662 17,314 20,250 23,290 27020 30,940
Fossil 11,015 1,110 1,1220 10,630 10,000 94,50
Coal 5841 5560 4760 3500 2970 2690
Lignite 714 580 360 160 3 0
Natural gas 3295 4180 5670 6760 6920 6780
Oil [165 790 430 210 0 20
Nuclear 2641 2090 133 70 0 0
Renewables 3007 4114 7700 12530 17020 21450
Hydro 2659 3130 3660 4030 4400 4710
Wind 64 3 2330 4490 5870 7150
PV 0.6 30 270 1000 1840 2840
Biomass 228 430 1000 1700 2350 2040
Greothermal s 10 210 3 560 730
Concentrating Solar power 0.5 9 200 950 1890 2030
Ocean energy I 5 30 60 110 150
Share renewable electricity (%) I8 4 hh M fh3 69
Share CHP electricity (%) 10 12 13 15 16 16

(Krewitt et al. 2007)

AnAadn 2.2EkatMW nTol 1988MtCO2 peiwon N 4.5%



Avapevopevec Tipec Evepyelakwv ZuoTnuaTtwy ($/MW)

2010 203 2050
Coal condensing power plant 1050 930 880
Natural gas combined cycle 440 400 395
Wind 1140 G350 B0
Photovoltaic 3450 1060
Biomass CHP 2890 2140 1920
Creothermal CHP 9510 5350 4560
Concentrating solar power plant 2700 4000° 3600°
(cean energy 3900 193 1610

(Kriwett et al. 2007)
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ZNHEPIVN KAl avaphevopevn anodoon @B cuoTnHATWV

Silicon PV technologies

Multi-crystalline | Single-crystalline Amorphous

Present | Future | Present | Future | Present | Future
Cell efficiency 14% 16% 15.5% 15% — —
Module efficiency 12.1% | 14.5% 2.7% | 14.8% 6% 10%
Primary energy content 4 200- GO00-
for mu:dule manufacturing | 11600 | 2600 13900 | 3100 1200 840
(MJ/m’)
Module lifetime (vears) 25 30 25 30 10 15

Alsena, de Wild-Scholden & Fthenakis Sept 2006




Evepyelakn anooBeon karaokeung ®B cuoTnUATOV
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Eknopngg A®O kaTtd Tov kUkAo {wnc ®B cuoTnpATwV

Life-cycle CO2 emissions of PV
(grid-conneced rocf-top PV sysem;
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further action on climate, environment, energy, economy, technology & sustainability



E.qu:l Prices of solar modules and newly installed capacity
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EU world Energy Outlook 2006: KapnuAn Maénong TexvoAoyimv




Tipég ®B ZuoTnuarwmv (2006)
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MpoBAewn exmmoummwyv ADO - lNMAéov MPoOT@ATO ZEVAPIO
Avapevopevng ESEAIEng & Evepyelakog Topeag (1)




MpoBAewn XpoviKAG €E€EAIENG TIHWY KWh amé @B
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facets

further action on climate, environment, energy, economy, technology & sustainability



Avapevopevec Tipec Evepyelakwv ZuoTnuaTtwy ($/MW)

2010 203 2050
Coal condensing power plant 1050 930 880
Natural gas combined cycle 440 400 395
Wind 1140 950 B0
Photovoltac 3450 1420 1060
Biomass CHP 2890 2140 1920
Creothermal CHP 9510 5350 4560
Concentrating solar power plant 2700 4000° 3600°
(cean energy 3900 193 1610

(Krewitt et al. 2007)



Eknopnec A®O ava kwh otnv {wn ®B cuocTnuatwy
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Eknopnec A®O ava kwh otnv {wn ®B cuocTnuatwy
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Denmark
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DOE

Project: Solar One (400 acres)

Locafion: Nevada, U.S.A.

Capacity: 64 MW Solar thermal power plant
MNo. of Mirrors: 184,000

Commissioned: June 2007
e fasnmae wmi t ke memdarate b Te— mai s IBOmn &5




Thermal Solar Concentrating Tower (USA)
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Eurobarometer 2006: which issue

Y EU25

Linamployment B4 %

Crime 36%
Healthcare system 3%
Economic situation 30%
Immigration 29%
Pensions 28%
Rising prices/Inflation 28
The educational system 19%
Terrorism 19%
Taxation 19%
Housing 15%
Energy related issues (energy prices, energy shortages, etc.) 149

Protecting the environment 12%
Public transport =270
Defence/Foreign affairs =015
Other 18%

DK | 2%
| | | | | | |

SOUrCE qug,s'ﬁ{mn{ﬁrg: QD_I 0% 10 20 a0 40 a0 (510 T0%




O1 npotaoceic TnG E. Emirponng Tng 10.1.2007/1

Evepyelakoi oToyol kal MepiBaAllovTikoi oTOXol AAANAEVOETOL:
0 EowTtepikn Ayopa-unbundling & avaBabuion PAE
v’ onuavTiko yia Tnv kaAn Asiroupyia Tou EU ETS
v’ peinon gunodiwv yia AME
O AME: 20% TNnG eVEPYEIAC UNOXPEWTIKA MEXP! TO 2020
v dlapoponoinon oToXwv PeTatu KM
v gueNifia oTOXwVv PETAEU TOPEWY Yia KaBs KM
MepiAapBaveral oToxoc 10% pexp! To 2020 yia Biokauoiya os kabe KM
Mupnvika: o1l BeAel To kKGO KM

Biwaiun napaywyr) EVEPYEIAG ano OpukTda Kauolua Pe OTOX0 oXedov
UNOEVIKEC EKI'IO|JI'I€(; HEXPI TO 2020

Q 2KOMEUovVTag O€ Eva OTPATNYIKO OXEDIO yIa avanTugn EVEPYEIAKNG
TEXvoAoyiag

= Meiwon eknopnwv CO, ano evepyela kata TouAayioTov 20%0

O 00



Eurobarometer 2006: What are the most important issues facing your country today?

Bl FProtecting the enwvironment
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Eurobarometer 2006: During the last year, have you done any of the following to
save energy?

QD16 During the past year, have you done any of the following to save energy? (MULTIPLE ANSWERS POSSIBLE)
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MpoBAewn Evepyeiakwv MeyeBwyv - NMAEov npoocPaTo

Zevaplo Avapevopevng EEEMIENG

2005 2010 2015 2020
AkaBapion Karavaiwon 31314 35547 38780 41833
Evepyeiag (ktoe)
AkaBapiotn Katavahwon
Evépyeiac AME (ktoe) 1551 2228 2624 2989
KaBapn Mapaywyn HAekTpiopou 4850 5599 6658 2470
(ktoe)
Mapaywyn HAekTpiopou AlE 536 832 1084 1266

(ktoe)
20% AKE ano AME (ktoe) pexp!

(4.9- 11.0%)

(6.3- 14.9%)

(6.8- 16.3%)

(7.1- 16.9%)

TO 2020 & 20% EEoik. Evepyelac 6693

®/B 500MW anod N3468 kal 1600kwWh/ 130

500MW €niNpooBETWG kWstc

10% Biokauoiua(ktoe)/2 829/2
o)

AMN\ec ATE 30% 9483

Eykareor. Toxug (MW) - AtoAika 685 1742 2745 | 3303+9784




Evoiapepov yia PB: H Kataotaon Znuepa 22-10-2007

Katavopr oTaBuwv 1000 150 KW - 2 MW Karavopn atabuawv ioxiog > 2 MW
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Avapevopeveg anodoaoelg diapopwv ®B cuoTnuatwy yia Tnv N. Eupwnn

sc-S1 me-Si a-Si
PV plant 11.7 13.0 15.7
Retrofit flat roof 17.8 20.7 38.3
Retrofit tilted roof 17.2 20.1 42.9
Retrofit facade 11.8 13.9 234
Integrated tilted roof 20.4 24.3 71.3
Integrated glass facade 14.4 17.2 37.8
Integrated tilted roof with 33.3 39.7 123.5
heat recovery
Integrated glass facade 24.7 20.7 65.5
with heat recovery
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760 MW ®B kooTiouv €3.8AI10 kal pPe 40% enidoTnon €1.52A10 oT0
KPATOC

Me To KoVOUAI TNG emdoTNOoNCG 6a pnopoucav va £xouv 60Bei 43000
ouoTnuaTa Twv 5kW dwpeav!!!

To kaBe olkiakd ouoTnua Twv 5kW B8a anedide nepinou 6300kWh (kaTi
napanavw ano TG 4000kWh nou katavaAwvel TO TUMIKO VOIKOKUPO Mou
Oa eEoikovopoUoE PE ONUEPIVEC TIEC ayopdac €300 Tov XpOvo.

Enionc Ta 760MW kooTidouv nepinou €350EkaT Tov XpOvo ano tnv
ayopd ota €450/MWh kai yia 20 €T apa ahAa 10000 dwpeav
ouoThNUaTa Tov xpovo!!!

MNNw¢ 6a Npenel TNV ENOMEVN (POPA va TO EAVAOKEUTOUE;

MAnw¢ 8a npenel va doUlE Kal va OUYKPIVOUKE TNV OIKOVOUOTEXVIK)
anodoon kal aAAwv dpacewv;



