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Scattering 43000 surface Heating cjouds Rivers
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<4 0.2 Solid Earth

90 Photosynthesis
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Table 1. Worldwide available energy, technical potential energy, current installed power, capacity factor of
currently-installed power, and current electrical generation of the electric power sources considered here.
For comparison, the 2005 world electric power production was 18.24 PWh/yr (2.08 TW, 1568 MTOE) and
the energy production for all purposes was 133.0 PWh/yr (15.18 TW, 11,435 MTOE) (IEA, 2005).
Installed power and electricity generation are for 2005, except that wind and solar PV data are for 2007. 1

PW=10"" W.
Technology Available Technical Current Worldwide Current
Energy Potential Installed Capacity Factor Electricity
(PWh/yr) Energy Power (GW)  of Technology in Generation
(PWh/yr) Place (TWh/yr)
Solar PV 14,890 (a) <3.,000 (a) 8.7 (b) 0.1-0.20 (c) 114 (d)
CSP 9250-11,800 (e) 1.05-7.8 (e) 0.354 () 0.13-0.25 (f) 04 (f)
Wind 630 (g) 410 (g) 94.1 (h) 0.205-0.42 (i) 173 (j)
Geothermal 1390 (k) 0.57-1.21 (1) 9 (m) 0.73 (n) 57.6 (m)
Hydroelectric 16.5 (m) <16.5 778 (m) 0.416 (n) 2837 (m)
Wave 23.6 (k) 4.4 (k) 0.00075 (k) 0.21-0.25 (o) 0.0014 (j)
Tidal 7 (p) 0.18 (p) 0.26 (k) 0.2-0.35 (q) 0.565 (r)
Nuclear 4.1-122 for 90-300y (s)  <4.1-122 371 (m) 0.808 (n) 2625 (m)
Coal-CCS 55.6 for 500 y (k) <55.6 0 0.65-0.85 () 0

£ *]: Jacobson(2008)
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Figure 5. Percentage of DtA Loan Volume to Various Ownership Types

Deutsche Ausgleichsbank (DtA) Financing of German Wind Projects (% of loan volume)
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Table 2: 100 000 roofs programme

Number of PV Power capacity in | Average system
systems accepted kWp size kWp

1999 3522 8 895 2,53

2000 7819 36 608 4,68

2001 19 326 75 869 3,93

2002 15191 78 053 5,14

2003 19 882 146 073 * 7,35

total 65 740 345 497 5,26

* Not all of the accepted PV plants could be realized in 2003. The average size
of the PV plants within the 100 000 roofs programme again increased from
5,14 kW in 2002 to 7,35 kW in 2003.

22 IEA (2003)
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Table 3: Subdivision of granted applications into different plant sizes

Plant sizes Number of granted | Granted power Share of total

(kWp) plants in 2003 kW in 2003 (kwp) | granted power

<15 363 393 0,3%
1,5-2 426 765 0,5%
2-25 1.029 2.293 1,5%
25-3 989 2.706 1,8%
3-4 2.094 7.105 4,7%
4-6 6.565 32.731 21,9%
6-10 4.034 30.359 20,3%
10 - 20 3.897 49.626 33,1%
20 - 50 556 15.065 10,1%
50 - 100 59 3.633 2,4%
100 - 120 12 1.246 0,8%
>120 18 3.856 2,6%

Z2): IEA (2003)
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Jobs in the renewable energies sector in Germany

Figures for 2006 and
Wind 2007 are provisional
energy estimates
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25,100
Increase: approx. 55 %

Hydropower

Geothermal energy

Jobs from public/
charitable funding

1,800

4,300
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| Sources: BMU [64], [69]
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Cost shares for one kilowatt hour (kWh) of electricity for household customers in Germany

25
20.7
194
20 186 i
180
16.1
Be—nllly o B Bl
E L mm N
=
g 10 ||
=4
[ Turnover tax
Electricity tax
® Concession levy 5
EEG
W CHP Act
= Generation, transportation 0
& distribution
Turnover tax 20 22 25 26 27 33
Electricity tax 15 18 20 20 20 20
Concession levy 18 18 18 18 18 18
EEG 0.2 03 05 06 08 10
CHP Act 0.2 03 03 03 03 03
Generation, transportation
& distribution 86 97 10.8 12 18 122
Total 143 161 18.0 186 19.4 20.7
EEG: Renewable Energy Sources Act
CHP Act: Combined Heat and Power (Cogeneration) Act Source: BMU [43]
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External costs of electricity generation for various options in Germany

[Cent/kWh]

N W R N

M Greenhouse effect
(70 Euro/t C0;) 14

B Air pollutants 0.:-_,_- - —— -

PV (today) PV (2030) Run-of Wind Wind Lignite Lignite  Hard coal Hard coal Natural gas

river onshore  offshore SP40% GSP48% SP43% GSP46% GSP57 %

PV Photovoltaics
SP Steam power plant
GSP Gas and steam power plant Source: BMU [39]
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[TWh/a]

Development of final energy consumption and Development of electricity generation
€O, emissions
3,000 700
From 2030 including the electricity needed
600 for the generation of hydrogen (2050: 60 TWh/a).
2,500 3 [
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£ = 300
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1,000 g 200
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Lo L M Nuclear energy Biomass” M Wind energy Photovoltaic
M Process heat Power, mobile (incl. electricity) i
Hot vater W Powerfight, sationary | | L‘oal/gas. M Run-of-river . (0n-/0ffshore) I Import RES
M Room heating €02 emissions CHP fossil Geothermal en.
1) Including biogenic share of waste
According to the physical energy content method Source: BMU [27] According to the physical energy content method  Source: BMU [27]
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Development of final energy consumption and Development of electricity generation
€O, emissions
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From 2030 including the electricity needed
600 for the generation of hydrogen (2050: 60 TWh/a).
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Development of fuel supply
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Produktion i MW:
Centrale kraftveerker 1975
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Figure 1. Total Wind Development in Denmark (Community and Utility Ownership)
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