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= Global PV
“EU-CHINA Market Perspectives

Newly installed PV Power in 2007: 2.4 GWp

Italy
50 MWp; 2%

Switzerland
7 MWp; 0.3%
France
45 MWp; 2%

Portugal

USA 10 Mwp; 0.4% Forecast for 2008:

190 MWp; 8% ROEU
3.6-4 GWp (+50%)

15 MWp; 0.6%

China
20 MWp; 1%

South Korea

50 MWp; 2%

India

20 MWp; 1%
Australia

20 MWp; 1%

ROW
220 MWp; 9%

Source: EPIA, BSW, ASIF, SEIA
Updated 15 July 2008 Source: BSW



Germany: Market Segments of
on-grid PV Systems
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’”f:;** Small, Medium & Large Rooftop Sys.
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Image: Wagner & Co




round-Mounted PV Systems

Image: Epuronl
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GERMANY — Market Development

Market Data 2007
Newly installed power

Total installed power

No. of newly installed sys.
No. of total sys. installed
Turnover 2007
Employees

Milestones

1991.: First Feed-in Law

2000: Renewable Energy Sources Act (EEG)
2004: Amendment of EEG

3 3 3 3 4 7
————0—

100 4000

1 100 MWp

3500
3 834 MWp 850 850
130 000 3000
430 000

2500
5BIn € (+23%)
40 000 2000

1500

1000
150

-g 80 m " _ " . 500

40 " \

12 10 12

0

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

B annually installed PV power in MWp

—&—total installed PV power in MWp

Total installed PV power in MWp



How does the
Prwama German Feed-in Law (EEG) work?

\ A

Principles

*Priority connection for all PV systems granted

e Each solar kWh has to be purchased by the
utility

*Fixed feed-in tariff payment for 20 years

Reduction of the feed-in tariff each year

by 8-10% for newly installed PV systems from
2009 onwards



Feed-in Tariffs in Germany 2008

Fe_ed-ln < 30 30— > 100
tariff per KW 100 KW
KWh P KWp P
on buildings| €ct €ct €ct
and noise | 46.75|44.48 | 43.99
protection $ct $ct $ct
walls 67/.8 | 645 | 63.8
Facade- additional €ct 5
integrated $ct 7.25
Open land £ct 35.49
round-
(9 $ct 51.5

mounted)

Image: Solar-Fabri

Image: Deguésa'



German PV Market up to 2008 and
Feed-in Tariffs as of 2009
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Feed-Iin Tariffs for PV within the
EU-CHINA German EEG

Based on higher degression rates as of 2009, decided on June 6, 2008

§ 60 Price of small PV systems < 10 kWp [€/kWp] (without VAT)

pu 4400 4050 3700 3400 3100 2800 2550 2300 2100 1900
& 55 51,8\\

850 2% =

45 43,01

40

36,01
35 — ’ e
35,N,6m,82
30 2714
31,94 3241
25 28 75 29,49

26716
20 — eSO —
15 : 17,95
16,33 14,86
10 [ I I I I I I I I I I I 1
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
facades <30 kWp > 30 kWp
> 100 kWp >1000 kWp Freiflachen

electricity price (+3%/a)
Source: BSW
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GERMANY — Market Perspectives

Source: BSW, EPIA (annual figures)
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GERMANY — Market Perspectives

7 EU-CHINA

Market Growth 2008: 35% (1500 MW)
 Annual Turnover 2008: 8 Bln €

e Export Volume 2008: 3,2BIn€/46%

2 Bln €/38% (2007)
5,5 BIn €/56% (2010)

e |Investment 2008: 1,8 Bln €/a (2010: 2,6 Bln €/a)
 R&D expenditure 2008: 175 Mio € (2010: 225 Mio €)

« Employmentin 2010: 60000 (2007: 40000)



Capacity
Valus chain MNo. Company Location 2008 Current
[MW Rl Empl.
Wacker Chemie Burghausen 10,000t 6D
Scheuten Splar World Solisum | Freibeng! 1000t nia l2q) =
Surmay's Spreeyitz! 1000t nia .fz_._i:l i - 0)
PV Siicon Bitterfelc- Wolfen® 200t 15 T
Joint Solar Silcon Rihainf elden’ 250t nia 4345153 (19)51 /@3
City Solar Bitterfeld-Walfen' n'a 25 a5 57 a8 a1 %‘,{T a7
PV Silicon? Erfurt 200 140 B sa@s s
ASi Indusiries? Amstadi 180 220 17 -:}i_ijl - 35 . u 50 43 .
Wacker Schott Solar Alrenau, Jenal 160 120 Jg *Dussedor 38 iR .51 . m;s:rmm
Q-Cells Thalheam’ . s lz:r. a0 I"El'l 25/32 3
WP Wafer Production Int_# Leinzig nia nia 8 15
Cells 12 | G-Cells Thalheim ars 1460 *Franifurl
12 | Ercol Solar Energy Erfurt, Amstadt 220 350 <
14 | Solland Solar Cells Aachen 170 200
15 | Surways Konstanz, Amstadt 115 130 :D:Iuﬁ
18 | Arise Technologies Bischof swerda 35 10 w @
17 | Scheuten Solar Cels Galsenkirchen 35 ] {21) 58 ;;;;. * Wanich
12 | Solamwatt Heilbronn 25 B0 N 1 -
Moduiles 12 | Solon Berlin, Greifswald 260 400 Germany
20 | AleoSolar Prenziau 170 425
71 | SolarFabrik Freiburg 130 270
2 | Solarwatt Dresden 110 a0
23 | Scheuten Solar Technology Galsenkirchen ] 140
24 | Solara Sonnenstromf abrik WWismar B0 130
25 | Heckert Solar Chemnitz &0 ]
26 | Woeobasto Solar LandsbergiLech 35 20
7 | Asola Erfurt 30 i
78 | Solamova Wedsl 10 30
2 | GS& Lhichau 10 i
20 | Pflex Solar Firstenwalde 5 30
21 | Schico Sclar Bielaf eid 5 nia Source: Invest in Germany, March 2008




Fully Integrated 32 Solarworkd® Freiberg 450N300V250 800
33 | Conergy Frankfurt {Oder) 300V2T5250 370
“EEG‘"” 34 | Schott Solar Alzenau 160V275/200 1000
35 | EverQ Thalheim 100/100/100 450
Thin Film
Poly-Si 3% | CSGSolar Thalheim 20 140
37 | Sunfim Grofrdhrsdorf B0 10
38 | Erscl Thin Film Erfurt 40 130
30 | Malibu Osterweddingen’ 40 nia
25i 40 | Schott Solar Jena, Putzbrunn’ 30 1680
a-Sifpe-Si 41 | Inventux Befin' 30 nia
42 | Brilliant 2244 Thalheim 25 a0
43 | ERV Senftenberg' 25 nia
44 | Signet Solar Mochau' 20 10
45 | JohannaSolar Technalogy Brandenburg 30 100
48 | Saolibro* Thalheim' a0 b
47 | Odersun Frankfurt {Oder), Fiirstermalde’ a0 80
42 | Global Solar Energy Befin' 30 nia
cis 42 | Wiirth Sofar Schwabisch Hal 30 220
CIGS 5 | Avancis Torgau' 20 B0
CIGS5e 51 | PFlex Solar Fiirstenwalde 10 a0
52 | Solarion Leipzig 10 20
53 | Sulfurcel Befin 5 B0
54 | CIS-Solartechnik Bremerhaven Filat 20
£5 | MWanosolar Luckemaalds! nia &0
58 | First Solar Frankfurt {Cder) 160 500
Cate 57 | Calyxo? Thalheim 25 40
CPRY 52 | Concentrix Solar Freiburg 10 40
52 | SolarTec Munich 10 50

= (1)
24 =

80 Hambug (20)

39 45 53 (19)51 33
46 57 a8 a1 N gy

-4 30)
@ Ba@s s
B 3620 12 50 43 03
; i TR
1g ~Dusseidort 18 13 ‘ 51 o. W
22/ 40 2925 32
15
* Frankfurt
34
18 49
*Shuttyan
s T 5l'g-l m-
(21) 58 (26) "Menich
- 13 —

Gefmany

Source: Invest in Germany, March 2008



% Solarvalley Mitteldeutschland
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 High-Tech Strategy Germany
— Industry Cluster Contest “Ignite Ideas” (3 years of qualification)
— 27 PV Companies, 12 Research Institutes
— 200 Mio € govt. support for R&D for 5 years
— Grid Parity by 2015 !

« Competence Center Thin-Film and Nano Technology to be founded
summer 2009

 Fraunhofer - Center for Silicon Photovoltaic (CSP) founded 2/2008

— R&D — Analysis of Crystallization and Materials, Thin-Film, Module
Integration

— Aim to maintain global technological leadership
— 60 Mio € investment



European Solar Thermal
Markets 2006

Cyprus
2%

UK: 2%

Greece
8%

Switzerland
2%

Poland
1%

Austria
10%

Belgium
1%
Sweden
1%
Denmark

1%

Germany

European 50%

Market 2006: Czech Rep

3.0 Mio m=2 1%

2.1 GWth Portugal

Source: ESTIF/BSW 1%
Others_| Netherlands

1% 1%



Solar Thermal Market
Development in Germany

Solar Thermal Market Data 2006 1500
Newly installed power 1050 MWth 1:88
Newly installed collector areal.5 Mio m? #| 1200
Total installed power 5750 MWth / 1100
No. of newly installed systems 140 000 1000

900

No. of total systems installed 940 000 / 800

Turnover 2006 1.2BIn€/1.6BIn $ 700

Employees 19 000 / 600
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I flat plate coll —vacuum tube coll —&—trend 18% growth annually

Annually installed coll area [1,000 m?]



Market share in Germany: 55%0

Typical data for Germany
(4-person household) ’

 Forced circulation
 5-6m2collector area

e 300-400 I. solar storage tan
Costs ~ €4 000 - 5,000

llllll
'

Flat-plate or vacuum
tube collector

Solar station
with controls
and circulation :
pump :

Condensing boiler

oli, gas

new: wood pellets
) rarely: elec. power

Cold water inlet

Domestic Hot Water Production

ALPS

] aihiay=nt
pryzm®
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Market share in Germany: 45%o

Flat-plate or vacuum tube collector

Combined solar thermal system
for DHW and auxiliary room heating

» 8-15 m2 collector area

» 500-1,000 litres combined storage

» Costs ~€10,000 — €15,000 '
($14,500 — $22,000)

* Forced circulation system

Buffer storage

Solar station with
controls and
circulation pump

Dom. hot
water

Heating
circuits

Cold water inlet

Combi storage

Image: Paradigma



Special Know-how Iin Large Scale
Solar Thermal Systems

Large solar thermal systems for multi-
family houses, hotels, hospitals, nursing
homes etc.

German companies have a lot of
experience and offer matured systems

Image: Solvis




New Application: Solar ASS|sted
Coohng; B L I8

Source: Viessmann

Solar thermal driven cooling machines
Cooling demand and solar supply are fitting well

There are more than 100 systems installed in
Europe and they are working well

Small systems for office buildings and
one/two-family houses are under development

Source: Fraunhofer ISE




ot Contact Details

EU-CHINA

EU China Energy & Environment Programme
Guohong Dasha B 1909, Jia No. 11
Xicheng District, Muxidibelli , Beijing 100038
Tel: 0086 (10) 6390 89 88 Ext. 211
Fax: 0086 (10) 6390 89 89

Email: frank@eep.org.cn
China Renewable Energy Information
www.frankhaugwitz.info
fh@frankhaugwitz.info
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