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Human Development Based on Energy
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Source: http://www.nagoya-artlife.jp/art/artnews/100828.html
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Source: http://www.csmonitor.com/Environment/2010/1108/New-energy-climate-change-and-sustainability-shape-a-new-era
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19 DED2EF (2.5 years — 24/7 - for 1 minute)
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Source: Hessen-Nanotech (2008); http://www.utwente.nl/mesaplus/nme/Introduction/
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H j]%%i (Wind Power)
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Sour.ce: http://www.hawi-project.cbm'/referenoes/solarjpark.html



KA VIEIKREDEDD ? (Germany — a solar country?)
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i Germany and Japan are among
countries with highest installed
solar capacity, yet have solar
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Source: http://www.fags.org/sec-filings/110601/ARIZONA-PUBLIC-SERVICE-CO_8-K/a11-13387_1ex99d1.htm
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Source: http://en.wikipedia.org/wiki/List_of photovoltaics_companies
Source: http://www.renewableenergyworld.com/rea/blog/post/2010/05/branding-only-works-on-cattle-just-ask-sharp-solar



N mz’% (China — Taiwan)
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Source: http://solar.calfinder.com/blog/solar-politics/is-china-making-any-real-progress-in-solar-energy/



1)y 8T+ (Grid Parity)
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Family crest

Case study A
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Case study
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Case study B
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generates his/her own energy or electricity, that

WE can trade and exchange.
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S50LAR PANELS
A 400-watt, 3-foot-
by-5-foot panel made

S |

The Skystream model from Southwest Windpower
delivers 2.4 kilowatts—up to 90% of the average
home's use—for $12,000 to $18,000, installed.

INSULATION
A typical home can
cut 25% to 50% of

by Sunsei sells on
Amazon for $3,000,
The average home
would need at least
10 to meet its energy
needs.

l

\l MICROWIND TURBINE
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|\| ICTOZI1 (l ELECTRIC CAR
Dream House  Bretyewis

Today’s green technology L";':i‘:f;,:‘i:’lﬁf oo -

can turn your home
into a mini-power plant:
Use what you can, sell
the rest to the grid—and
take power from the
grid when you need it.

Source: http://austinspc.com/2011/04/10/what-is-a-microgrid/

car battery can serve
as additional backup
storage for the home
and the grid.

energy use through
simple weather-
proofing and from
energy-efficient
appliances.

TIMER SWITCH

SMART METER

A commercial time-of-day electric meter
shows the varying price of electricity,
so0 the owner can use less and sell more
during peak hours.

A switch attached to a timer
directs the power from the
solar panels to batteries

- or onto the grid. During
the peak hours of noon to
2 p.m., when power is most
expensive, the house runs
off the batteries.

BATTERIES

Though not essential for a grid-
connected system, battery
storage allows more flexibility
to go on or off grid.



NEDO's PV Roadmap "PV2030+”
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Influence of PV on price for electricity

Einfluss der Photovoltaik auf den Strompreis am 16. Juli 2011 Phnfnn

60.000 MW | NN | 90 €
[12:00]
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50.000 Wind
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Quellen: epexspot.com / transparency.eex.com / Grafik; PHOTON Europe GmbH

Source: http://solarinnovativ.wordpress.com/page/4/




EROI — Energy Return On Investment

U.S. oil and gas
1930 — 100
2000 — 20

U.S. coal
1950 — 100
2000 — 80

PV
thin-film — 14
silicon —» 7

Source: Randolph and Masters (2008), p.175

Tab.6: EROI for Various Energy Sources/Systems
Source: Randolph and Masters (2008) p 175

Source [ System EROI
U.S. oil and gas production, 1930 100
U.S. oil and gas production, 2000 20
U.S. gasoline production 7

U.S. coal production, 1950 100
U.5. coal production, 2000 80
Electricity from hydro with reservoir 205
Electricity from wind 80
Electricity from sawmill wastes 27
Electricity from nuclear 16
Electricity from PV modules 9
Electricity from coal (with CO, scrubbers) 2
Electricity from natural gas CC (2000 km del) 2
Electricity from biomass plantation 2
Electricity from fuel cell, Hz from NG reform 2

PV modules (thin-film CIS) 14

PV modules (crystalline silicon) 7

U.S. ethanol fuel from corn 078 ~ 167
U.5. ethanol fuel from switchgrass 0.79~10.3
U.S. biodiesel from soybeans 0.67 ~3.20




Feed-In Tariff

Table R10. Cumulative Humber of Countries/States/Provinces Enacting Feed-in Policies

Year Cumulative Number Countries/5tates/Provinces Added That Year
1978 1 United States
1 978 1990 2 Germany
1991 Switzerland
NO 1 = USA 1992 4 Ttaly
1993 & Denmark, India
1994 . | Luxembourg, Spain, Greece
1 990 1997 10 iriLanka
1998 11 Sweden
N O . 2 = G e rl I la n y 1999 14 Portugal, Norway, Slovenia
2000 14 —
2001 17 Armenia, France, Latvia
2002 23 Algeria, Austria, Brazil, Czech Republic, Indonesia, Lithuania
2003 29 Cyprus, Estonia, Hungary, South Korea, Slovak Republic,
Maharashtra [India}
2004 i4 Israel, Nicaragna, Prince Edward [sland [Canada).
Andhra Pradesh and Madhya Pradesh (India)
2005 41 Karnataka, Uttaranchal, and Uttar Pradesh (India);
China, Turkey, Ecuador, Ireland
200& 46 Ontarie (Canada), Kerala (India), Argenting, Pakistan, Thailand
2007 L1 Sonth Australia (Australia), Albania, Bulgaria, Croatia, Dominican
Republic, Finland, Macedonia, Moldova, Mongeolia, Uganda
2008 69 Jueensland [Australia); California (USA); Chattisgarh, Gujarat,
Haryvana, Punjab, Rajasthan, Tamil Madu, and West Bengal ([ndia);
Kenya; the Philippines; Tanzania; Ukraine
2009 B Australian Capital Territory, Mew South Wales and Victoria
[Australia); Hawaii, Oregon, and Vermont [USA); [apan;
2 O 1 2 Kazakhstan; Serbia; Sonth Africa; Taiwan
2010 B4 Bosnia and Herzegovina, Malaysia, Malta, United Kingdom
NO 88 = Japan 2011 (early) 85 Louisiana (USA)
Total existing BT See note below

Source: REN21, “Renewables 2012 Global Status Report”, p.84




Jobs for Renewable Energy

Entwicklung der Arbeitsplatze im Bereich granchenziel
Erneuerbare Energien in Deutschland 2020: 500.000

Die Zahl der Beschaftigten in der Branche steigt kontinuierlich.

Zahl der Arbeitsplatze

400.000
| 2008:
| 322.100 2011:
| 381.600
300.000 |
|
| 2004: 2006:
200.000 160.500 235 000
2000:
e 100.000 2002:
135.000
1998:
: 66.600
98 99 00 ‘01 02 03 ‘04 ‘05 06 ‘07 ‘08 09 10 11
Quellen: BMU/AGEE-Stat, DLR/DIW/ZSW/GWS/Prognos, Q0-
UBA, BEE:; Stand: 3/2012 www.unendlich-viel-energie.de [e5%"

Source: http://www.fes-japan.org/?page_id=4320



Germany : Japan -9 : 4 (max 13)

TOTAL CAPACITY AS OF END-2011

USA:China—-9:8

Renewable Renewable Renewable Biomass Geothermal Hydropower
power power power power power capacity
capacity capacity capacity capacity capacity
per capita
(incl. hydro) (not incl. (not incl.
hydro) hydro)?
1 China China Germany United States United States China
i United States United States Spain Brazil Philippines Brazil
2 Brazil Germany [taly Germany Indonesia United States
4 Canada Spain United States China Mexico Canada
5 Germany Italy Japan sweden [taly Russia
Solar PV Solar PV Wind power Solar hot solar hot Geothermal Geothermal
capacity capacity capacity water /heat water /heat heat installed direct heat
per capita capacity’ capacity capacity use”
per capita’
1 | Germany Germany China China Cyprus United States China
2 ltaly Italy United States Turkey [srael China United States
2 | Japan Czech Rep. Germany Germany Austria Sweden Sweden
4 Spain Belgium Spain Japan Barbados I Germany Turkey
B United States Spain India Brazil Greece | Japan Japan

Source: REN21, “Renewables 2012 Global Status Report”, p.19




In the Hands of Crdinary People
Share of Germany's 53,000 MW Renewable Energy Market

Farmers (11%&)

Project Planner {14%)

Major Utilities (6.5%)

Regional™uni Utilities (7%)

Individuals (40%)

FundBank {119}

Commercial/lndustrial (9%%)
Other {1.5%)

Source: http://www.ilsr.org/tag/germany_energy_tag/page/2/



GERMANY TO SHUT
ALL NUCLEAR PLANTS () oftine () Operationa

[_] Year B Provisional [0 Extension |} New shut-down dale

operalions shut-down date passed bz after the Fukushima
started by SPD-Green CDU-FD disaster in Japan
government in 2010
Brunsbuttel L " Brokdorf
7@ 2009 2020 @ Gl 2019 2088 2021
¢
Unterweser S Q @ Krummel
KELEN 2012 2020
0O Berlin
Emsland Grohnde [=]
(1900 ETIETIEED 0
—_— | GERMANY
kLR 2008 2020 Grafenrheinfeld .
AETTed 2011 2019 REC7N 20142028 2021 v
Philippsb o
lippsburg ) (1970 ETENEE)
IRET0Y 2012 20261 2021 AN
£ (MRl 2020 2084 2022
ETTTN 2018 2032 e A

Neckarwestheim | i Gundremmingen
JEELCY 2008 2019 OO-—B REETN 2016 2028 2021
oo PR\ c s PTITETREY
Earthquake risk Lowest 1 2 1 [ Highest

Sources: International Nuclear Salety Center, Eurostal, Wond Nuciear Associabon

The Geological and Tecionic Framework of Europe LY REUTERS

Source: http://www.dailymail.co.uk/sciencetech/article-1392359/Germany-pledges-nuclear-shutdown-2022-following-Fukushima-disaster.html
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Source: http://www.ensys.tu-berlin.de/



Towards Renewable Energies

Langfristig unverzichtbar: Photoveltalk im weltweiten Energiemix

Other Renewables

Arddare Errsiaarbana
Salartemia
In 40~50 years from now - Solar Thermal
.
Nuclear Salarstrom
| A2 | .
T -~ Photovoltaik
| T - Wind
: — : _ e
: T “ind - Biofuels @
: B Biomasas
' - Wiassarkral HydrO %
Gos Gas g
e Coal W
] qcJ
2000 2020 1040 00 HIB0 2100 Oil o))
Chpsle: WG
Source: WBGU dp)



Germany : Japan

FIGURE 4. RENEWABLE POWER CAPACITIES', EU 27, BRICS, AND TOP SEVEN COUNTRIES, 2011

China —- /0
United States _I_ 68
Germany | : i]
Spain E— | 7§ :
Italy |m— 177 :
India | 70 |
Japan [ s I 11 :
Gigawaits o 10 20 30 40 Eln 60 70
e NN

Source: REN21, “Renewables 2012 Global Status Report”, p.25 POWET  POWET



We have barely started

Source: http://www.palkan.de/sbeitrag-g.htm Source: http://www.traktorpool.de/details/Modelltraktoren-geraete/Komatsu-PC21



Japan vs “Germany — ltaly”

M4 Japan vs ,Gertalia”
< Growth of PV-Solar Capacity 2006-201

»

Country Comparison
< Japan vs ,Gertalia”

/‘
Japan

J. :
+ 1,296 MWpeak
# New PV-Capacity 201 |

* Total: 4914 MW

Germany +Ital
+16,769 prm

HHF'FEnpmﬂf 201
. Total: 37432 MW"

- ':'.'|_, .-__,_

wgﬁ

ﬁ.

MW -
| 40000
NETED Germany +Italy 3500 -
#8d : 127.8 Million #8d : 141.3 Million 30000
(GER: BL8m + IT: 59.5m)
GDP : $5.869 Billion . BIJF ,:;g ;rj;s_j ﬂw@mﬂ | 25000 |
Total Power Generation: ‘Total Power Generation: P
1,100 TWh 935 TWh 15000 + ——
Share of Hydropawer: ‘Share of Hydropower: . |
7.9% / 85 TWh 7.37. /7 68 TWh
Share of other Renewables: Stmanf other Renewables: 5000 _ | | - =
2.2% /7 25 TWh 13 5»” / IZB TWh : _m ;
2006 2007 2008 2009 2010 2011
0 EnergyRateliion.ong Dutar , Gdobal Marked Dutionk for Phatavaltaics untill 2016° - EPIA May 2012 {3 Enargyiabailion.ong

Source: http://cleantechnica.com/2012/06/22/japan-vs-gertalia-a-solar-country-comparison/



Thank you for you attentlon
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Source: http://grist.org/climate-energy/auction-yer-roof-and-other-ways-of-streamlining-distributed-energy/
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