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= What do we mean when we say “solar”?

Solar thermgl Photovoltaic Concentrated Solar
for water heating (PV) Thermal (CST)

Sources: climatelab.org, solareis.anl.gov, volker-quaschning.de
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= China is World Leader in Solar Thermal for Water

Figure 9. Solar Hot Water/Heatingl Existing Capacity|
Top 10 Countries/Regions, 2008

Brazil 1.6% United States 1.3%
Israel 1.7% India 1.2%
Japan 2.8% Australia 0.9%
South Korea 0.7%

Other 2.0%

Turkey 5.0%

European |7

Union 12.3%

Source: REN21 Renewables Global Status Report 2010
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Total = 149 GWTh

Figure 10. Solar Hot Water/Heating|Capacity Added|
Top 10 Countries/Regions, 2008

Israel 0.7% Australia 0.7%

India 1.1% United States 0.7%

Brazil 1.4% Japan 0.7%
Other 1.8%

Turkey 2.5% .

European 4

Union 11.8% —'

Total added = 28 GWTh
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= ... but the growth story is in photovoltaic (PV) solar

PV Solar Module

Shipments in GW

20 -
Recent 2010 demand forecast revisions:
12 April: Commerzbank increased to 11.5 GW
20 April: Barclays Capital increased to 11.0 GW
21 April: isupply increased to 13.6 GW i

15 'Jraa%

10

2008 2007 2008 2008 2010 2011

Source: Q-Cells; Analyst reports; press research
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= ... but the growth story is in photovoltaic (PV) solar

Demand side

PV Solar Module

Shipments in GW
20 A

CAGR 2013
09-13 [GW]

Germany 6.2% 3.8

151 Spain 47.1% 0.9

ltaly 20%CAGR oy, 18(,

France 39.4% 1.3
Rest of Europe 35.2% 1.6

usS E 57.1% > 3.0

Japan 1.8
China 1.6

/ India 0.7
Australia . 0.6
RoW 47.9% 1.8

33.0%  19.06

10 1

57% CAGR

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Largest growth will come from new emerging markets,

such as US, China, India and Australia

Source: Q-Cells, Analyst reports; press research
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= World PV Market in 2009 and 2010

New Installations in 2009 Expected Installations in 2010
(conservative estimate in September)

Photovoltaic Marketin 2009
Total: 7.2 GW

'};gflgf = Total: ~14.3 GW
Japan

apan_ 0 - Germany: 8GW  (55%)
e~ g - ltaly: 13GW  (9%)
a - USA:  850MW  (6%)
= Japan: 750 MW (5%)

- China:  240MW  (1.7%)

Other :
Europe
9%

Source: Solarbuzz, a part of The NPD Group ® India: 42 MW (0-3%)
Source: New Energy Finance

Expectations revised in Oct. to > 16 GW,
an annual increase of 126 % !!
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= Cumulative PV installations in 2009

25,000 | - - - o
20.000 | | China
| uUsa
[ Rest of the World
Bl Japan
15,000 | - _ | P
Bl EU
MW
10,000 |
5000 | - - - - - - - - - - - - - - - G-
2,818
1408 1762 220 l
o i b
2000 | 2001 | 2002 | 2003 |2004 | 2005 |2006 |2007 |2008 | 2009
China 19 30 45 55 64 68 80 100 145 305
B USA 130 168 212 275 365 | 479 624 831 1,173 | 1,650
[ ROW 763 825 913 1,000 | 1,044 | 1,051 | 1,235 |1,422 | 1,870 | 2,347
B Japan 318 452 637 860 1,132 [ 1,422 [ 1,708 | 1,019 | 2,149 | 2,633
[ =0 189 286 429 628 1,334 | 2341 | 32300 |5279 |10,338| 15,043
Total 1,428 | 1,782 | 2298 |2818 |3,939 | 5361 | 6956 |9550 | 15,675 22,878

Source: European Photovoltaic Industry Association (EPIA), Global Market Outlook for Photovoltaics until 2014
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a Q-Cells Mission and Vision

As a leading global Photovoltaic

CLEAN company,
h ENERGY we provide the best technologies,
! products and solutions
FOR to rapidly drive solar energy to be the
EVERYONE top energy choice

for the benefit of all our partners,
employees and — most importantly —

FOREVER our planet.
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= Our Story

Market launch
of mono cell
and new
production line

Investment in

CIGS thin-film
Systems Start of cell
business production in
Start of : :
oroduction IPO in Frankfurt established Malaysia
I

I I

Market launch First investments Strong growth in project
Foundation of of larger format in th.in-film business
Q-Cells AG Q6L (aSiand CdTe)  Ramp-up of CIGS thin-film
Setting the world
standard with the
6 inch cell
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= Our Product Offering

Q-Cells Solar Cells . lII

Multi

Q-Cells Modules

Q-Cells Systems

* In development, subject to successful milestone realisation
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New Mono

High-quality,
high-efficiency

20% efficiency targeted
for 2011

Q-Pro:

High efficiency c-Si
Q-Smart (CIGS):
Highest efficiency thin-
film module in market

Q-Base:
High performance for
large-scale PV plants

Largest systems installer
in 2009: 150MW

2 of world’s largest 10
systems built by Q-Cells
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= Strong growth from 2002 to 2008

Sales Production
1400 600 574.2
1,251.3
1200 500
1000 389.2
858.9 400
E 800 g
) S 300
o = 253.1
£ 600 539.5 =
200 165.7
400 209.4
200 188 128.7 100 .9
17.3 ' 93 277
0 0

2002
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2005
2006
2007
2008
2002
2003
2004
2005
2006
2007
2008

In 2009, Sales dropped to € 802 m and Production dropped slightly to 551 MW
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= Future Direction of Q-Cells Business Model

- Indicative -
Revenue trend

1000/0 - I
Share

2007 2008 2009 2010 2011
M Solar Cells ~ Thin-Film Modules & Systems

Transformation
from a focused
cell producer to
a provider of
PV systems
and products
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= Trends in Global PV Manufacturing Capacity

Geographic breakdown of manufacturing capacity*

¥ Percentageshare
100%

ous

B0%
DSoutheast Asia

OGearmany
40%

mJapan

R mChina + Taiwan

0%
Q103 Q104 Q105 Q106 Q107 Q108 QL08 Q110

* c-5i & thin-film £ 2010 Solarbuzz

Source: Solarbuzz, SEMI PVGroup.

As of 2010, China and Taiwan produce more than 50% of the world’s solar PV modules
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= 1rends in Global PV Production

Fig. 1: World PV Cell/Module Production 12000
from 1990 to 2009
(data source: Mavigant [Min 2010, a], CRest of World
PV News [Pvn 2010] and own analysis) 10000 4 B United States
O Taiwan
OPR China
8000+ OEurope

Annual PV Production [MW]

W Japan i

2000 2001 2002 2003

Source: European Commission Joint Research Centre, PV Status Report 2010

ol == N =.=.=.i. ll
2004

2005 2006 2007 2008 2009

As of 2010, China and Taiwan produce more than 50% of the world’s solar PV modules
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= 1rends in Global PV Production

Annual Solar Photovoltaics Production in
Selected Countries, 1995-2009

4.000

3.500
China /

3.000

2,500 /

2.000 /

1.500 /
Japan Miwan

1,000

Megawatts

500

Earth Policy Institute - www.earthpolicy.org

United States

1995 1998 2001 2004 2007 2010
Source: EP| from Worldwatch; Frometheus Institute: Greentech Media

STEFAN KRATZ = 21 OCTOBER 2010

n SOLAR TECHNOLOGY AND CHINA Q) CELLS



= China’s Production vs. Market

= More than 90% of PV products made in China are exported
= Chinese government has committed to 20 GW of installed capacity by 2020
= Market in China this year is expected to be around 160MW (still small)

= There are some initial subsidy
programs in place

10,000 |
. . 9,000 | -
= China is expected to accelerate sooo |
PV market in China as prices i IRy ik
6000 | S
. MW
continue to fall so0 | S
4000 | S
3000 |
2000 | I_
1000 . B
0 , , e mm W
2006 2007 2008 2009 2010e | 2011e | 20122 | 2013e | 2014e
A I market (M EPIA Moderate scenario 12 20 a5 160 160 250 300 400 600

nnual market MW) | e r1A Policy-Driven scenario - ’ 7 leoo [1,000 [1,.250 | 1,800 | 2,500

Projected cumulative EPIA Moderate scenario CUM 80 100 145 305 465 715 1,015 (1,415 | 2,015

PV power installed (MW) | — EP|A Policy-Driven scenarioCUM | B o 005 1,905 | 3,155 | 4,955 | 7,455

Source: European Photovoltaic Industry Association (EPIA), Global Market Outlook for Photovoltaics until 2014

SOLAR TECHNOLOGY AND CHINA
STEFAN KRATZ = 21 OCTOBER 2010 QCELLS



= Concluding Remarks

= Japan was the first large PV market in the world, leading the way

= Europe now represents the largest regional market in the world, and
European companies benefit as a result

= The solar industry has been waiting for the US market to truly emerge
= Q-Cells is adapting to the new industry environment by:
= Focusing on products with high-technological content

= Moving downstream to higher margin portion of the supply chain closer
to the end customer

SOLAR TECHNOLOGY AND CHINA
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THANK YOU!

Please feel free to contact me at:

. Kratz_Stefan@GSB.Stanford.Edu

Stefan Kratz
US — Asia Technology Management Center Lecture Series Q_ce LLS



= Germany’s PV industry

Germany hosts the world’s largest PV cluster (1) Companies in wafer-based technologies
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= Jobs in the German PV Industry

Jobs in the German PV Industry

Scdance: EUPD Research 2008
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= T0p 10 Suppliers of PV Manufacturing Equipment

Top 10 Suppliers of PV Manufacturing Equipment
Revenues ($M) Rank
Company 2007 2008 2008
Applied Materials 73 797 1
Qerlikon Solar 222 552 2
GT Solar International 130 535 3
Gebr. Schmid 301 512 4
centrotherm photovoltaics AG 197 502 5
Meyer Burger 149 391 6
Roth & Rau AG 188 375 7
Ulvac, Inc. 83 282 8
Manz Automation AG 70 207 9
Von Ardenne Anlagentechnik 96 132 10

Source: VLS1 Research inc
PV-Solar
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= Production Capacity — Thin-film vs. crystalline-Si

70,000

Bl TF modules
Bl c-5 modules

60,000

50,000 | - - oo
MW 40000 | ... . P o
30,000
20,000

10,000

2009 2010e 2011e 2012e 2013e 2014e

Figure 25 - Production Capacity Outlook — Crystalline and Thin Film technologies
(Technologies with market share below 0.5% are not represented)

Source: European Photovoltaic Industry Association (EPIA), Global Market Outlook for Photovoltaics until 2014
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= German Feed-In Tariff in Q4 2010

Tariffs for new installations between 15 October to 31™ December 2010:
Roof-top

B System size < 30 kW: 0.3303 €/kWh

B System size 30 to 100 kW: 0.3142 €/kWh

B System size 100 kW to 1 MW: 0.2973 €/kWh

B System size > 1 MW: 0.2479 €/kWh

Roof-top with auto consumption:

B System size < 30 kW: first 30 % 0.1665 €/kWh
remaining 70 % 0.2103 €/kWh

B System size 30 to 100 kW: first 30 % 0.1504 €/kWh
remaining 70 % 0.1942 €/kWh

B System size 100 to 500 kW: first 30 % 0.1335 €/kWh
remaining 70 % 0.1773 €/kWh

Ground-mounted installations: 0.2426 €/kWh
Ground-mounted installations in redevelopment areas: 0.2537 €/kWh

SOLAR TECHNOLOGY AND CHINA
n STEFAN KRATZ = 21 OCTOBER 2010 QCGLLS



= Annual PV Installations 2000-2009

Fig. 2: Annual Photovoltaic Installations a000
from 2000 to 2009
(data source: EPIA [Epi 20101, —_ —
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Eurobserver [Sys 2010] and 3 Dgﬂ; i Brons
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Source: European Commission Joint Research Centre, PV Status Report 2010
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= Cumulative PV Installations 2000-2009

Fig. 3: Cumulative Photovoltaic 25.000
Installations from 2000 to 2009 I~
(data source: EPIA [Epi 2010], = [OSpain
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and own analysis) 2 20.000 B United States
2 WRest of World
% O Germany
2 15.000 WJapan
L
=
g
E 10.000
z
® 5000
=
E
6 - |
u-—- — = =

2001 Eﬂ{}E 2(1'}3 EII}E Eﬂﬂﬁ 2[]{}? Eﬂﬂﬂ ED(E

Source: European Commission Joint Research Centre, PV Status Report 2010
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