The First International Scientific and /\
Business Congress on Protecting the Climate /\
— A World Joint Strategy - BS U

22nd April 2008, City Hall Frankfurt am Main Bundesverband

Solarwirtschaft

Conditions for a successful
global solar business

Gerhard Stryi-Hipp
Managing Director
German Solar Industry Association (BSW-solar)
Stralauer Platz 34, 10243 Berlin, Germany
Tel. +49 30 2977788 0, Fax +49 30 2977788 99
www.solarwirtschaft.de, stryi-hipp@bsw-solar.de




BSW - Bundesverband Solarwirtschaft
German Solar Industry Association

TASK Representing German solar branch
in the solar thermal energy and photovoltaics sectors

VISION A worldwide sustainable energy supply using solar
energy

ACTIVITIES Lobbying, political advice, public relations, market
observation, standardization

TIME Over 25 years of activity in the solar energy sector

MEMBERS More than 600 solar producers, suppliers, wholesalers,
installers and other companies active in the solar field

HEADQUARTERS Berlin
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Strong growing problems of our
fossil-nuclear energy supply system

« Security of supply:
critical, due to strong growing energy
import depencendy — especially from
problematic regions

* Finiteness of fossil and nuclear
energy sources:
Growing demand and limited
ressources lead to exploding energy
prices

« Climate change:
mainly caused by energy consumption
is becoming reality as the UN-IPCC
report has proven

» We should leave oil before it leaves us*

Fatih Birol, chief economist IEA, March 2008

Oil price increased from
55 $ (Jan 2007) to

117 $ (April 2008)

per barrel
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Only Renewable Energies are

everlasting

,<domestic" energy sources

sustainable and not harming the climate
becoming cheaper and cheaper

increasing the domestic and regional added value
creating jobs

Quelle: Aus BMU, Daten EE, Juni 2007

The challenges are T

organizing and financing of investments
in RES as long as RES are more expensive
than fossil and nuclear energy

the reconstruction of the energy supply
system to a decentralized intelligent system §
based On RES Quelle: Solarwatt
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Photovoltaics — Why should it be used?

PV is the most fascinating way to produce electricity

Advantages

PV can be used everywhere worldwide

PV can be used grid connected and off-grid
« PV can be used in every size

* PV needs only one initial investment

PV does not harm the environment

PV has the biggest potential under all RES

Challenge: PV today is often the most expensive way
to produce electricity with RES, but has the highest
cost reduction potential

=> PV has to be developed today in order to have
(1) enough solar capacity available in one decade
(2) at a competitive price
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Photovoltaics — electricity production everywhere

Grid Connected Micro Grid Systems Solar Home Systems
Systems Supply of a few homes Supply of single buildings
Solar electricity is fed up to villages, solar or to cover basic needs:

into the public grid hybrid systems possible light, communication, TV
=> wherever a grid is => full electricity supply => basic needs for
available for rural areas single buildings

Source: Phocos
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3 - \ Source: SMA
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Market segments of on-grid PV Systems in Germany

BIPV
Effort of mounting
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Development of the German PV-market

129 4000 o
PV Market Data 2007 E
Newly installed power 1100 MWp 3500 .
Total installed power 3 834 MWp 850 850/F 2
i iy o
No. of newly installed systems 130 000 3000 2
No. of total systems installed 430 000 - =
Turnover 2007 5BIn €/7.25BIn $ 600 =
Employees 40 000 2000 g
[T
. 1 1 : (o]
Milestones 1500
1991: First Feed-in Law
2000: Renewable Energy Sources Act (EEG) 1000
2004: Amendment of EEG
78 80 500
40
3 3 3 3 4 7 12 10 12 T E E E £ B
om0 -——=t— B0 B B OB OB R B RO,
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
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How does the German feed-in law (EEG) work

Principles

« Every PV system has to be connected to the grid
» Every solar kWh has to be bought by the utility

* Fixed feed-in tariff over 20 years

« Reduction of the feed-in tariff every year by 5% for newly installed
PV systems

2.22 TWh solar electricity
sold for mio€ 1,176 [mio$ 1,700]
(average €53ct per kWh)

Share of solar electricity: 0.45%

Consumption of 495 TWh

Fossil and nuclear Utilities ‘ .
electricity grid Price private consumer:

appr. €20ct per kWh

consumer

Price increase for consumer: 1.2%
© BSW-Solar 2008 Global Solar Business, 22nd April 2008, Frankfurt 9




=h b 1

Te—
=l i | e —

Photovoltaic market deployment strategy

Phase 1 until 2020: PV competitiveness
cost development in different regions

* Build up PV markets and capacities and electricity rate development

« Reduce PV costs $/KW

=> The number of markets, where PV 1.5 -
is cost competitive is growing
steadily

=> Support instruments are necessary 0.9-

| Germany, 900 kWh/a
appr. 0.63 $kWh

Spain. 1800 kWh/a
appr. 0.35 $/kWh

0.6 -
Phase 2 beyond 2020:

e Fast increase of the use of PV

0.3 1

petp———— L L T T L] |

PV becomes a crucial pillar of 0.0 +—= . . . . .
electricity production 1990 2000 2010 2020 2030 2040
LU —

Note: The blue band indicates that market o
support programmes will be necessary until  [[[][]]| Vrility peak power
about 2020 in some markets. )

e Utility builke power
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Feed-in tariffs in Germany

are calculated in a way, that investments in PV
systems are profitable. PV systems installed in
2008 receive following tariffs over 20 years:

Feed-in tariff | <30 ?85 > 100
per KWh kWp KWp kWp
on buildings €ct €ct €ct
and noise 46.75 | 44.48 | 43.99
protection $ct $ct $ct
walls 67.8 64.5 63.8
Facade- additional €ct 5
integrated $ct 7.25

Open land €ct 35.49
(ground-

mounted) $ct 51.5

© BSW-Solar 2008
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Image: Wagner & Co
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400 kWp on the Freiburg
Trade Fair Building

3.7 MWp on a factory building
in Dingolfing
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Successful market entrance strategy in Germany

« More than €15 billion were invested in PV | %

systems since 2000

 More than €3 billion were invested in
manufacturing plants since 2000

* Drop in costs for PV systems of
— approx. 25% from 1999 to 2003

— approx. 5% annually since mid 2006 48
Image: Aleo

Create PV demand by: Building up: PV will become:
- Granting the right of - PV market - Cost-competitive

solar electricity production \\ - PV production - An important

and grid connection - Installation capacities )) pillar of the
- Making solar electricity Reduction of costs sustainable

production financially Less energy imports // energy system

attractive Creation of jobs
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Produ_c_tion follows the market: PV Producer in Germany

Capacity
Walus chain Mo. Company Location 2008 Current
MW p] Empl.
Wacker Chemie Burghausen 10, 000t ga0
Soheuten Solar World Solizum | Freiberg? 1000t nia 24
o - -
8 Lo
Surways Spreewiz! 1000t nia €4 I-.!I'Hulhug (20)
PV Slicon Bitterf eld-Wolfen' 200t 15 .
Juint Solar Siicen Rieinf elden’ 250t nia 39 45 53 (19)51 33
City Salar Bitterfeld-Woifen' nia 25 a5 57 48 41 %‘[{'I“ a7
P Siicon® Erfurt 200 140 D s @ s s
ASi Industries? Amstadt 180 220 w3 36 38 12 50 43 B9
i . *Ledreiy oo
Wacker Schott Solar Alzenau, Jena 160 120 {4 “Dussslio 81308520 “u___zz,.es:fm 16
am — —
G-Cells Thalheim 80 10 27)@ a0 (29)25) 32
WP Wafer Production Int. Leipaig nia nia ‘-*. A
Cells 12 | @Cells Thalheim a7s 1460 *Frantlurl
12 | Ersol Solar Energy Erfurt, Amstadt 350 ue
14 | Solland Solar Cells Aachen 170 200 3
15 | Surways Konstanz, Amstadt 115 130 'Eb.ﬂzgfl
18 | Arise Technologies Bischof swerda 35 10 5g 40 .
17 | Scheuten Solar Cels Gelsenkirchen 35 BO (1) 58 26)  "Meich
12 | Solarwatt Heilbronn 25 80 N B -
Modules 12 | Sclon Beriin, Greif swald 260 400 Germany
20 | AleoSolar Prenzlau 170 425
21 | SolarFatbak Freiburg 130 270 1) Plannedfunder construciion
2] Excluding ingots
22 | Solarwatt Dresden 10 350 3) Subssdingy of Ereol
23 | Scheuten Solar Technoiogy Gelsenkirchen ] 140 4) Subsidiary of Q-Cells
24 | Solara Sonnenstromf abrik Wismar ] 130 5) Subsidiaries of Solarword:
Deutsche Solar, Deutsche Cell, Solar Factory
25 | Heckert Solar Chemnitz o0 80 B) Wafer producion by Wacker Schott Solar No.9
25 | Webasto Solar LandsbergiLech 35 e Source: Invest in Germany, March 2008
27 | Asola Erfurt a0 BO
28 | Solamova Wedel 10 a0
23 | G55 Lébichau 10 a0
30 | PAFlex Solar Firstenwalde 5 a0
21 | SchicoSolar Biclefeld 5 nia Source: Invest in Germany, March 2008
© BSW-Solar 2008 Global Solar Business, 22nd April 2008, Frankfurt 16
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Production follows the market: PV Producer in Germany

Fully Infegrated 32 Solanworks® Freiberg 4RNIDON2S0 800

331 | Conergy Frankfurt {Odar) 30N 2TS250 a7
E::‘E] ellsl 3 | Scheit Sclar Alzenau 16N2TE200 1000

25 | Everl Thalheim 10071000100 450 (T
Thin Firn e s

. 54 2 Hamburg |20

Puoly -5 3 | C5GSolar Thalheim 20 140 =

37T | Sunfim Gro@rihrsdorf 1 60 10 3945 53 (19151 3

4y Befiin
32 | Ersol Thin Film Erfurt 40 130 ST, €
30 | Malibu Ostervweddingen' 40 nia 1 saz@ss s
Wz - 36 36 12 50 43 B3

aSi 40 | Scheit Solar Jena, Putzbrunn® 30 160 i Lol o e
aSilpe-Si 41 | Inventux Berfin’ 30 nia R 26020 a'ealen

42 | Brilliant 234.4 Thalheim 25 B0 2@ a0 29)25) 32

15

43 | EFV Senftenbang’ 25 nia ‘Ff!l;.[lfl ‘

44 | Signet Solar Mochau! 20 10 '®

45 | Johanna Solar Technology Brandenburg 30 100 18 49

48 | Solibeo Thalheim' a0 20 *Shuttgan

47 | Odersun Frankfurt (Oder), Fiirsterwalde! an 80 Py i “-::m.

42 | Global Solar Energy Berlin’ 30 na e
cIs 42 | Wiirth Sclar Schudbisch Hal 30 220 Germany
CIGS 50 | Awancis Tongau® 20 60
CIG55e - 1) Planned/under construcfion

51 | P\flex Solar Firstenwalds 10 30 2) Excluding i

52 | Solarion Leipzig 10 20 3) Subsidiary of Ersol

. 4) Subsidiary of O-Cells
£3 | Suffurcel Berlin & &0 5) Subsidiaries of Solarword:
i Deutsche Sofar, Deutsche Cel, Solar Factory

55 | Manosolar Luckemnwalds! nia 50 Source: Invesf in Germany, March 2008

oaT 5 | First Solar Frankfurt {Oder) 160 500
[

57 | Calyxo! Thalheim 25 40
cPv 82 | Concentrix Solar Freiburg 10 40

52 | SolarTec Munich 10 50

Source: Invest in Germany, March 2008
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Photovoltaic World Market
New installed PV Power in 2007: 2.4 GWp

Italy
50 MWp; 2%

Greece
2 MWp; 0.1%
France
45 MWp; 2%

Portugal
10 MWp; 0%

USA ROEU
2 bl 1 10 MWp; 0.4%

China
20 MWp; 1%
South Korea
50 MWp; 2%

India
20 MWp; 1%

ROW Source: EPIA, ASIF, BSW
175 MWp; 7% Updated February 2008
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Perspectives of the PV World Market Development

Huge differences in different studies, but one direction: strong growth
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The supply of silicon and
therefore PV-modules will in

/ the coming years grow faster
than the demand.
/ BSW-Solar agrees on the
expectation of EPIA of a
/ PV world market between
/ 4.7 and 7 GWp in 2010.
/// — Photon Consult 2006
/ — Sarasin 2007
—LBBW 2007
, I I I I I , EPIA 2007 max
2005 2006 2007 2008 2009 2010 EPIA 2007 min

© BSW-Solar 2008 Global Solar Business, 22nd April 2008, Frankfurt




= cmberarines
=l i | e —

Solar thermal — heating from the sun

Worldwide, a huge share of fuel is used to heat water
which can easily be replaced by solar thermal systems

Multitude of possible applications

Advantages of solar thermal energy

Domestic hot water heating

Space heating support

Solar assisted air conditioning and cooling
Industrial process heat applications

Sea water desalination

Reduction of GHG emissions by efficient replacement of
oil, gas and electricity

Adapted technologies are available for all regions and
climates of the world

Increased user comfort

© BSW-Solar 2008 Global Solar Business, 22nd April 2008, Frankfurt

Source: Solahart / ESTIF

20



== L] 1

nhsraries
=l i | e —

Solar Thermal Market Development in Germany

Solar Thermal Market Data 2007

1500

Newly installed power 660 MWth 1400

Newly installed collector area 940 000 m? / 1300
Total installed power 6 450 MWth / 1200 T
Total installed collector area 9.21 Mio m? 1100 S
o
No. of newly installed systems 94 000 1000 =
No. of total systems installed 1 040 000 900 §
(1)
Turnover 2007 850 Mio € 800 §
Employees 15 000 700 B
» / 600 g
> 500 3
g 400 S
g £
300 <
=] <

_.(—0" 200
P:—f ' 100
0

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

T flat plate coll —vacuum tube coll ——o—trend 18% growth annually
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Conclusions

« Solar energy will become the most important pillar
in the future RES energy mix

PV market and industry development has started already
in order to reduce costs and build up capacities

« Solar energy should be part of a sustainable energy and
climate policy in every country

« The development of solar markets needs support mechanisms

Conditions for a successful global solar business
« Clear goals for solar & establishment of a solar long term strategy
« Development of national solar markets immediately

- Establishment of effective support mechanisms

« Usage of the experience of existing markets

© BSW-Solar 2008 Global Solar Business, 22nd April 2008, Frankfurt
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,S0lar architecture is not about fashion,
(Sir Norman Foster)

it is about survival*”

Thank you very much for your attention!




