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German Solar Industry Association A

TASK To represent the German solar industry in the solar
thermal and photovoltaic sector

VISION A global sustainable energy supply provided by solar
(renewable) energy

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

EXPERIENCE Active in the solar energy sector since more than 30
years

MEMBERS More than 900 solar producers, suppliers, wholesalers,
installers and other companies active in the solar
business

HEADQUARTERS Berlin
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...since:
Domestic energy
sources

1 25.5%
- We are highly dependent on
energy imports (security of supply) -

Imported

* Fossil & nuclear resources are energy sources

74.5%
finite (but demand is growing)

- Climate change requires us to act
urgently

Diagrams: AEE / Sources: BMU, BMWI

- Create an new industry and
thousands of jobs

Natural Gas




Why solar? Well...

Annual Solar energy: Geothermal Water power: Bioenergy: Wind energy:
world energy 2850-fold energy: 3-fold 20-fold 200-fold
consumption 5-fold

The annual world energy consumption is theoretically covered 2,850-fold by the natural supply of solar
energy—200-fold alone by wind energy supply. :C
Renewable

Energies
Agency



Solar Potential in Europe and Germany H 2
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Our future is a mix of all renewable engergies,

but there are certain challenges:

 How to create widespread understanding and
support among society and political and
econommic decision makers for RES?

 How to develop new knowledge and skills, adapt
the education systems and spread this knowledge?

« How to finance the investments as long as RES
often require higher up-front investments than fossil
and nuclear energy?

« How to adapt the energy supply system from a
centralized to a distributed generation system?

What was Germany‘s solution for these
challenges?

Creation of a stable framework to incentivise the
investements in renewable energies by introducing a
technology specific Feed-In-Tariff (FIT)
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Source: Solarwatt
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Results of the German FIT for Photovoltaics
PV- Market development in Germany LA\

Market data PV Germany 2011* , Cumulated PV

_ mstallatlons 22.300 _
Newly installed power rd. 5.000 MWp in MWp
Total installed power 22.300 MWp Newly installed , 20,000
PV-electricity produced** 18.500 GWh PV installations 17.300
Total No. of systems installed 1.050.000
Employees*** rd. 110.000 15,000
* Prognosis
** high solar irradiation in 2011
*** Full time equivalent (incl. Indirect employment) 9.900 10.000
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< Prognosis for 2011: approx. 5 Gigawatt newly installed systems
< Market stabilizes according to political goals © BSW-Solar



FIT In Germany: Basic principles A

SBC)?A R
fOr a” PV Regulation / Law |
Money
systems granted
Power
« Each solar kWh must be 'G°"emme"t —
Provides for grid
payment over access, sets FIT Utility
20 years L/V
|
* Reduction of the feed-in tariff crnventional
. electricity
each year by apprOXImately 9% Feed-in tariff renewable lectrici
- electricity ectricity
for newly installed PV systems rates

+ FIT surcharge

—————
- -~

~

/’ ~

 Feed-in tariffs e S
costs are redistributed ( RES-E Electricity )
N Producer consumer

to the rate payer N y.
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Current Feed-in Tariffs Germany

For systems at or on feeding to the grid:

Year of commissioning = S0 KW . >30kwp |~ LOOID -z 1.0007kWp

.................................................... L (PHPRWR) G (PHPIRWRY s (PHPKWR)
Jantl, 204t 1724 | 1640 1551 | 1294
Tariff degression Jan 15 %

......................................................................................................................................................

Tariffs as of Jan 1. 2012* © 1466 @ 13.94 : 13.19 : 10.99

For systems feeding to the grid:

:Commercial zones, on  :Conversion and
Year of commissioning ‘systems, along motor- & :(PHP/KWh)

: (PHP/KWh) :
Janl.201 1267 i 13.24 ..
Tariff degression Jan G IO
Tariffs as of Jan 1. 2012* 10.76 : 11.26

* Preliminary figures, BSW estimates, final figures subject to publication by the Federal Network Agency

1 € =60 Phil. Pesos
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Direct consumption Is possible A

« Option can be chosen
by PV system operator

« Direct consumption
requires additional meter
to be installed

PV modules

* PV system does not

Public

PV E’
generation

meter

grid

to grid (excess)

Load customer
meter

consumition HHH

o erter longer feed all power to
- the grid
Q_/\L] _____ el
—m G L.TTM kKWh produced and
Consumer 2 _ - .. .
load mmE consumed is in addition
) N remunerated
L = | Aims to reduce overall
et FIT payments

significantly
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PV system prices decrease steadily, in line with
FIT degression 2\

100 % -5 %

O FIT for systems < 100 kWp
90 %

O System prices < 100 kWp
80% = .9,3%
70%

60 % -

Prozent

50% |-

40 % |- -13,1%

Overall price reduction by more than 56 % since Q2/2006 23.5 9%
30 % | Average annual reduction of ca. 13 % p.a. e il
Q3/11: Average PV system price for systems < 100 kWp: 2,199 €/kWp // 130,000 PHP // 2,975 US$

0 '
20% '— 4.Q 4.Q 4.Q 4.Q 4.Q 4.Q
2006 2007 2008 2009 2010 2011 2012

{GRAFIK .de

Quelle: BSW-Solar, www.solarwirtschaft.de © BSW-Solar



Decreasing FITs trigger cost reductions

SOLAR

o BS

Historic development of FIT degression rooftop <30 kW

* As of 2004, FITs in Germany .
have continuously been 14%
decreasing 12%

* Only decreasing tariffs provide | %
an impetus for cost reduction e
to the PV industry

4% -

« At first, they were decreased o
statically by 5% per year 0% -

i BN
N

8% 9%
«H-0-H-H 1 H I8
A S EEEEEREDR

Jan05 Jan06 Jan07 Jan08 Jan09 Janl10 Jull0 Oktl0 Janll Janl2

6%

imate

15%
13%

Est;

* In 2008, the concept a

degression depending of Development of < 30 kWp rooftop FIT

60,00
photovoltaic market growth 50,00 \
was implemented £ :Zzz ~—_

« It has been maintained since Ezooo T~—,
then, and recently been 1000
finetuned again o FEE ST S @o@;\@




Market segments of on-grid PV systems )

14 S

SOLAR

Preliminary Figures which may still be
subject to change

Source: Statistics of the Federal
Network Agency, BSW-Solar Estimates
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PV-electricity production increases
significantly

3,000

2,597

W 2010
w2011

2,500

in GWh

2,173 2 089 2,137

2,000 1,941

1,500

1,000

500 -

Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt

Quelle: UNB, EEX, BDEW, eigene Berechnungen BSW-Solar 11/2011

< 2011: approx 18,5 TWh PV-electricity: More than 50% above 2010
< PV covers around 3% of the electricity in Germany

Nov Dez
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German companies can rely on an
excellent R&D-Infrastructure A

German PV companies closely cooperate

with research institutes and heavily invest in o 5 & &
R&D | & Jd
LIS L“‘ h.
" More than 50 state-of-the-art research '“-.- .J
institutes as well as university faculties a . ¥
researching in PV , X .‘. {. .
I\ e . - 1|
® ~€1 billion investments in PV R&D are -_" ‘. ., &%
planned by the industry through 2009-2013 'E,l' . 8% o :." - )
“ L]
" 290 German patents in solar technologies . . ®00 0

registered in 2010

\‘lhm“b.‘". ::‘-

@ Manufacturars of photovoltaic eguipmant

°ol o ; S .'.

Manufacturars of photovoltaic systems (’~\l oy . *

@ Rezearch % r *e
e




Renewable energies have created
thousands of high quality jobs A

Job creation in all Renewable energies Job creation in PV

133

| . - . 2 96,100 ;
: Mmm -
W ind energy 700 0 . .
- 122,000
; 128,000
Biomass 119,500
56,800 - : : .

] T 120,500 83 Pre-services

Solar m‘w ; ;

energy e —— | | and products

o ; : : : :

Hydropower -:ﬁ% E . ' . Increase: aPprom. 129 % . .
I— : : . ' Engineering

- 143,300 | ' )
Geoth I qus i / v
ene:r;‘a — mm : : . |

1 72500 E ‘ ; 160,500 ; 2173000 ' 367,400 Craft sector/

Publidy funded R k - 3 ‘ jobs 3 B jobs STE jobs . .

letesrcn, (B0 ; il el (oo || —— installation

administration [““‘37ng ! o] J 2004 2007 ;2009 | 2010
0 20,000 40,000 0,000 80,000 100,000 120,000 140,000

Foures for 2009 ang 2010 are provisonal astmane; devations In 20%0s are due %0 round ing:
Sowce: O"Sulivan/Edlervan Mark/Niegen_arr: "Srutobeschaftigung durch emevsrbare Enargien im Jatr 20010 —ehe arsie Abschazung” as atMarch 2011 imerimrepor: of resaarch project Kumz-
und lang® isTige Auswirkung &n des Ausbaus ernsusrbarer Enamgien auf den deuschen Apensmanks; image: EM U/ Chrsoph Susse / yarsh

PV production
201 0 Souce: Berger /

-Prognos 2010
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The German (FIT) has been adapted in many nations
and led to the creation of a Global PV Market (2011%) LA\

BE, 200 MW,

BG, 100 MW, 0% 1%

SK, 300 MW, 1%
PT,100 MW, 0% ¢

ROW, 700 MWV,
3%
CN, 2.000 MW, 8%
JP, 1.500
MW, 6%

IN, 410 MW, 2%
AUS, 400 MW, 2%
KOR, 133 MW, 1% —

GR, 330 MW, 1%
UK, 385 MW, 2%

ES, 350 MW, 1%

USA, 1.800 MW,
7%

IT, 8.560 MW, 35%

CAN, 300 MW, 1% /

RO EU, 380
MW, 2%

DE, 5.000 MWV,
21%

Global PV Market

2009: 7.200 MWp
2010: 17.100 MWp
2011:  24.300 MWp

North Amerika

Asia / ROW

*Estimates,
grid —connected
PV systems

Source: nat. PV Industry
associations, BSW-Solar
estimates
Update: 11/2011
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What can German companies offer
you?

)

]
0
>
n

« Solutions to provide and manage your electricity grid reliably with
electric energy from solar PV and / or hybrid sources!

* Quality products that are designed for a long life time at very low
maintainance costs that undergo some of the strictest testing
requirements in the world!

« Knowledge and a lot of experience around marketing, sales,
installation and maintainance!

* Experience in qualifying and training your staff!

* Not only state-of-the art but also innovative and reliable technology
with long warranties!

« Often 20 or more years of experience with grid connected
or off-grid solar applications!

© BSW-Solar



Companies participating in this business

trip!

2 BS

SOLAR

Donauer Solartechnik

Energiebau Solar-

Hoppecke Batterien

IBC Solar AG

Inutec Solarzentrum

Schott Solar AG
SMA Technology AG

Sonnenwerft GmbH

Distribution of photovoltaic products (PV-modules, grid-inverters,
installation (on- &off-grid)

Specialized wholesale trade of PV components, project
planning, development and installation (on-/off-grid)

Manufacturer for industrial battery systems providing energy
applications

Distribution of PV components, provision of complete PV
development off-grid

Planning, development and installation of solar systems/ plants
components (PV modules, inverters), capacity building seminars

Manufacturing of PV modules and project development

Development and manufacturing of solar inverters and
monitoring systems for PV applications.

Manufacturing and distribution of PV components (PV-
modules, inverters), solar-thermal, project planning

© BSW-Solar


http://www.donauer.eu/en/nc/home.html
http://www.donauer.eu/en/nc/home.html
http://www.donauer.eu/en/nc/home.html
http://www.energiebau.de/
http://www.energiebau.de/
http://www.energiebau.de/
http://www.energiebau.de/
http://www.hoppecke.com/
http://www.hoppecke.com/
http://www.hoppecke.com/
http://www.hoppecke.com/
http://www.ibc-solar.de/EN/
http://www.inutec-solarzentrum.de/
http://www.inutec-solarzentrum.de/
http://www.inutec-solarzentrum.de/
http://www.inutec-solarzentrum.de/
http://www.schottsolar.com/
http://www.sma.de/en
http://www.sonnenwerft.de/
http://www.sonnenwerft.de/
http://www.sonnenwerft.de/

Conclusions N

* There is no alternative: PV is needed for a sustainable
energy supply — the path is defined today!

*Germany has set a good example for the creation of a future
oriented, labour intensive industry sector with an innovative
legislation providing stable investment security for a green
energy source!

*German companies a wealth of experience and offer a wide
variety of technical solutions — products and concepts!

*The global photovoltaic market potential is huge — but PV
markets only evolve, if they are developed systematically
= The appropriate framework conditions need to be set!

*It took Germany more than 10 years to build up knowledge
and experience — benefit from this experience!

© BSW-Solar




THANK YOU FOR YOUR KIND
ATTENTION

Contact
Jan Knaack
knaack@bsw-solar.de
+ 49 30 29 7778837

German Solar Industry Association (BSW-Solar) © Bsw-Solar
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