International Renewables Policies
with focus on Europe and Germany



The foundation of IRENA:
big success for the renewables

International Renewable Energy Agency (IRENA):
a dedicated International Organisation for renewables

Founded in Bonn on January 26, 2009
76 countries signed

India: Cabinet decided to sign soon
An unexpected success

An important signal, far beyond the organisation itself:

Renewables are bemg taken serlous
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Founding IRENA within less than a year:
using a window of opportunity

More than 20 years of discussion

A determined government pushing the process:
Germany, supported by Spain and Denmark

Need to close before German elections and before the
Copenhagen climate conference

An unexpected strong support at the end:

e The exacerbation of the financial crisis showing the
vulnerability of our economies

e The election of Obama and the expected U-turn in US climate
and energy policies

e The natural gas crisis in Europe
e  When IRENA really comes, nobody wants to stay aside



The challenge: to transform
the energy system within 20 years

We really need to transform the energy system
— Climate change

— Depleting fossil and nuclear fuels
— Energy security

We can do it

— Renewables can cover large part of energy needs by 2050 if decisions
are being taken soon

— Technology is ready, some markets are taking off

It is not easy, we need to learn how

— Organising a steady and strong global growth of renewables requires
new policies and new cooperation

— Established structures and interest groups tend to avoid change
Emerging economies can play a key role




Changing priorities in the
economic crisis?

For many economies the hardest crisis since decades

No signs for steps backward by governments :
renewables are seen as part of the solution

Dependence on oil one cause of imbalances

General reaction: rethinking an unsustainable
lifestyle

Nevertheless clouds for the sector:

— low oil price

— credit crunch

— postponed investments

How will all this affect business?



Good signs for renewables

EU sets ambitious targets for renewables and
decides robust policies

Obama promises a U-turn in US policies

Unstoppable innovation: renewables
becoming competitive earlier than expected

More countries joining the frontrunners



EU sets ambitious targets for 2020

In December 2008 the EU decided compulsory

targets for 2020
— Decrease of CO2 emissions: -20%
— Reduction of energy consumption: -20%

— Share of renewables in final energy 20% consumption

National targets agreed, national action plans
required

Detailed policies for electricity, heat
>10% biofuels, sustainability criteria required



EU Country Targets for 2020

Share of energy from renewable sources in final consumption

2005 Target for 2020

European Union

Denmark 17.0% 30%
Germany 5.8% 18%
Greece 6.9% 18%
Spain 8.7% 20%
France 10.3% 23%
Italy 5.2% 17%
Malta 0.0% 10%
Austria 23.3% 34%
Portugal 20.5% 31%
Sweden 39.8% 49%

United Kingdom 1.3% 15%



US: Obama promises policy U-turn

Cooperation in international climate policies

Consistent measures for renewable energy in
the crisis package

Sees importance of employment aspect

Committed people in top positions of the new
administration

Immediate target: Double role of renewables
within three years, 4800km new power lines

New policy instruments discussed




Photovoltaic World Market 200

ltaly France
150 MWp; 3%

Portugal
42 MWp; 0.7%

New installed
PV Power
Belgium

20 MWp; 0.3% 2006: 1600 MWp

Czech Republic
20 MWp; 0.3%

RO Europe

2007: 2650 MWp

0
53 MWp; 0.9% (+66%)
oa 2008: 6000 MWp
500 MWp; 8% Canada +1260
g 20 MWp; 0.3% (+126%)
Japan
230 MWp; 4%
China Red Letters:
20 MWp; 0.3% Countries with
——____ South Korea Feed-in tariff
290 MWp; 5% schemes
India
70 MWp; 1.2%
RO World Australia Source: Preliminary figures of
225 MWp; 4% 40 MWp; 0.7% National PV Associations,

Stryi-Hipp, Feb 26th 2009
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Order: market size 2008

O Spain

O Germany

M ltaly

@ France

O Portugal 42 MW

O Czech Rep 20 MW
@ Belgium 20 MW

O Switzerland 15 MW
@ Greece 12 MW

O Austria 4 MW

H Bulgaria 3 MW
OUK3 MW

H Cyprus 2 MW

O Slovenia 2 MW

H Croatia

O Netherlands

ERO EU1T0 MW

Source: IEA-PVPS, Natioal
PV-Associations, Stryi-Hipp
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Development of the renewable share mflnal
energy consumption

30
year
H 1998 H 2000
25 0 2002 02004 _
0 2006 0 2007

E 2020 target
20

18%

0
15 14%

RES share in %

10

Source: German Federal Ministry for Environment, March 2008

electricity heating & cooling final energy

consumption
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Share of Solar Electricity in Germany

Share of PV solar electricity
- of overall electricity consumption 2007: 0.72%
- of renewable energy electricity 2007: 3.5%

Distribution of Renewable Energy Electricity Production in Germany 2007

Photovoltaics
3.0 TWh; 3.5%

Bio energy solid
6.6 TWh; 8%

Bio gas
Total RES 8.9 TWh; 11%
electricity _ o
production Bio energy liquid

HydI’O energy 1.2 TWh; 204

2007: 86.7 TWh 21.7 TWh: 27%

RES share of
electricity
consumption: 14.3%

Geothermal
0.1 TWh; 0.1%

Source: BEE, Jan 2008



PV Market Data 2008

Newly installed power 1 500 MWp
Total installed power 5 334 MWp
No. of total systems installed ca. 500 000
Turnover 2008 6BIn€/8.1BIn%$
Employees 45 000

Milestones

1991: First Feed-in Law (FIT with low tariffs)
1991-1995: 1,000 roofs program (grants)
1999-2003: 100,000 roofs program (loans)

2000: Renewable Energy Sources Act (EEG) (FIT)

2004: Amendment of EEG (FIT) 150
78 80
3 3 3 3 4 7 12 10 12 40

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
=—¢— total installed PV power in MWp

B annually installed PV power in MWp

Develépment of the German PV market
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Development of feed-in tariffs for PV within the German EEG

With increased degression rates as of 2009

< 60
2 . Grid parity will be
L reached between
— 50
& 2012 and 2015

45

40

35 3277

29,82
30 il
29 A 247
25 ‘:“?:‘-;T — L 22 A8 5046
20 —_ * \ 23,8 Foes 2447
: 21,67 T 20,2
€ 20ct/kWh — $ 27ct/kWh 19,72 | s 184
Retail electricity price 16,33 14,86
10 I 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 Ground mounted
electricity price (+3% /a)



Germany: Good results of a an early
dedicated, long-term support policy

Development of a broad market with many
competent participants

Setting up of an industrial-scale production leading
to substantial cost reductions (international)

Triggering multiple innovations (international)
Creating employment at all steps of the value chain

Creating a broad support for structural change
(national)

Building up a strong own industry in the sector
(national)

Achieving a take-off of the markets (international)
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German PV cluster: production wafer-bsed

" Diszelgor
3

* stutigan

o 1© "

value Lnaim MO | LOmpEny LOocCaTion 2008 [M‘Wp] Emp.
Wacker Chamie Burghausan 10,000t ae0

Scheuten Solar World Solizium Freiberg! 1000t n‘a

Surways Spreawitz! 1000t n'a

PV Silicon Bittarfald-Wolfen' 00t 20

Joint Sdlar Silicon Rhiinfelden 850t 10

PV Silicor® Erfurt 200 160

ASi Industries® Amstact 180 420

Wacker Schott Solar Alzenau, Jona’ 120 300

Q-Cells Thalhgim’ a0 10

Mola Solaire Pasawalk? na rna

Cells 11 Q-Cells Thalhaim TEO 1400
12 Ersal Solar Energy Erfurt, Arnstadt 220 300

13 Solland Saolar Cells Aachean 170 300

14 | Surway's Konstanz, Amstadt 120 200

15 | Arise Technologies Bischofswerda 35 10

16 Scheuten Solar Cells Gelsenkinchan 35 a0

17 | Solarwatt Heilbronn 15 &0

Modules 18 | Salon Berlin, Greifswald 2e0 400
10| Alao Solar Prenzlau 170 425

20 | Solar-Fabrik Fraiburg 120 200

21 | Solarwatt Drasden 120 430

E Scheutan Solar Technology | Gelsenkirchen a0 140

23 | Cenfrosolar/ Solara Wismar el 160

24 | Heckart Saolar Chemnitz &0 120

E Webasto Solar LandsbarglLech 25 20

26 | Asola Erfurt 30 100

27 | Algates Elsterwerda 15 65

28 | Solamova Wedel 10 30

20 GSS Labichau 10 el

30 | PVlex Solar Furstenwalde 5 20

3 | Schico Solar Biclefald 5 450

Fully Integratad = 32 | Solanwor|d® Fraiberg 450300250 1200
(Wafers/Cells! | 33| Conergy® Frankfurt { Oder)’ 2502500250 aro
Modulas) 34 Schott Solar® Alzenau 160275200 450
35 EwerQ Thalhaim 10041007100 1000

Source: Invest in Gemany Resaarch, Information provided by the respective company, July 2008
& 2008 | Invest in Germany

;“
Garmany
1) Plannedfunder construction
21  Excluding ingots
3)  Subsidary of Ersol
4} Subsidary of C-Calls
5)  Subsidaries of Solarword: Deutsche Solar, Deutsche Cell, Sdar
Factary
6)  Wafer production by Wacker Schott Solar No. 8




Walue Chain Mo, Company L ccatian ggg;m!hp] Erunr;l;‘li.nt
Thin Film
Paly-Si 36 | CSG Solar Thalhaim 20 150
a-5i |37 | Surfilm Grofrihrsdorf! 50
a-Sifuc-3i ' 38 | Ersol Thin Film Erfurt 40 1a0
38 Malibu Osterweddingan' 40 150
40 | Schott Solar Thin Film Jena, Putzbnunn 30 160
41 | Inventux Berlin! 0 n‘a
42 | Sontor? Thalhaim 25 &0
43  EPVY Serftenberg’ 25 rn'a
44 | Signiet Solar Mochau 20 70
45 | Intico Solar Halle! n'a n'a
|46 | Masdar PV Amstadt! n'a n'a
Cls 47 | Global Solar Energy Beerlin’ 35 rn'a
ClGS 48 | Johanna Solar Technology Brandenburg 30 100
ClG55e 48 | Odersun Frankfurt (Cder), Farstenwalde’ Bl ai
|50 | Wirth Solar Schwabisch Hall 30 220
51 | Solibro? Thalhgim® 25 150
|52 | Avancis Torgau’! i &0
|53 | Solarion Leipzig 10 25
|54 | PVlex Solar Furstanwal da Pilot 120
(55 Sulfurcall Berin Pilet 120
56 | Cl3-Sdartechnik Bramearhaven Pilizt 20
57 | Manosolar Luckenwalde’ n'a n‘a
CdTe |58 | First Solar Frankfurt (Cdar) 175 00
50 | Cakyxo? Thalhgim 25 40
Companies in concentrator technologies
Walue Chain Mo. Company Location ?gg:m?wp] gﬁ'm
CPY 60 | Concentrix Solar Fraiburg 25 70
61| SolarTec Munich 10 50
G2 | Archimedes Solar Stuttgart nia nia

Source: Invest in Gamany Ressarch, Information provided by the respective company, July 2008
@ 2008 | Invest in Germany

Planned /under construction

Excluding ingots

Subsidary of Ersol

Subsidary of Q-Calls

Subsidaries of Sdarworld: Deutsche Solar, Deutsche Cell, Sdlar
Factory

Wafer production by Wacker Schott Solar Mo, 8
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German PV cluster: equipment, wafer-based

Source: Investin Gemany Research, Information provided by the respactive company, March 2008
@ 2008 | Invest in Germany

Equipment HNo. | Company Location Empl.
Gebrider Schmid Freudanstadt 380
ALD Wacuum Technoksgies Hanau 360
Herbert Armaold Wiilburg 130
CIGS PWVA Tepla Asalar 5O
GEN Erlargen 40
Legomatic Mainaschaff 20
Gebrider Schrrid Freudenstadt , Schwelzingsn 430
Rath & Rau Heohenstein-Ernstthal 300
Caentrotherm Photowvoltaics Blaubsuren, Direadean 200
Cels 10 | Rena Gltenbach, Berg 450
- Wt Chemistry 59" siangl Samiconductor Eichanau, Puchhaim 100
12 | Lotus Systerns Gutmadirgen 7o
13 | Ramgraber Hafalding b. Braunthal 40
14 1 HMS Héllmdller Herranbarg 40
15 | MO-T Speyer 20 30 20
18 | Decker Barzhing 30 ¥ Diissaléorf
Cels 17 | Applied Materials Alzenau =]
'g‘;ﬂaﬁgm‘” 18 | Von Ardenne Arlagentechnik | Dresden 400
19 | Singulus Kahl 300
Cels ) 20 | Manz Autoration Reutlingsn 400
~Soreenprinters 21 1 Thisma Teningen 350
Kuka Syatems Augsburg 1200
Reis Robotics Cibarnburg T20
Gebrilder Schmid Fraudenstadt, Miedersschach E30
Teamtezhnik Freiberg am Meckar, Barlin 350
Modules 25 | Robert Blrkle Freudanstadt 350
e 26 | Meier Vakuumtzchrik Bocholt 170
Laminators 27 | Somont Limkirch 100
28 | Robust Remsched B0
20 | SunWare Cuisburg 20 Germany
a0 | Solarwatt Creaden 20
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German PV cluster: equipment th| f|Im

Equipment Mo, | Company Location Empl.
Thin Film 31 | Applisd Materials Alzenau =
- "’n'“""m a2 | Von A:d-a-nn-.a Arlagentechnik Ciresden 400
33 | Leybold Optics Blzenau, Dresden 320
34 | FHR Anlaganbau Citbendorf-Cerilla an
Automation 38 | ABYS Autormatisisrungssysteme | Domstadt 300
37 | USK Karl Utz Sondarmaschinen Lirbach-Ciberfrahna 260
38 | Manz Automation Reutlirgen 250
38 | Jonas & Redmann Photowoltaics | Bedin 240
40 | Schiller Automation Sonnenblhl-Senkingsn 200
41 | Minitez Maschinenbau Waldmohr 140
42 | ACl-ecobec St Georgen i
43 | Faintood Autaration Berlin 1] 43 54
44 | Maschinenbau Garokd Mettztal =
45 | Oilbricht Hemminkeln-Brtinen 30 45 54
46 | Amb bemhard brain Garsthofen 20 LePrid 33131 34 35
47 | Mondragon Assembly Stockach 20 LE T -
Laser Procassing | 48 | Carl Baasel Stambsrg 350 Diisseldort 50 ET 56
40 | Manz Automation Reutlingen 300 52 56
B0 | Jenoptk Automatisierungstechnik | Jena 170
51 InnoLas Frailling &0
52 | LPKF SclarCuipmsnt SuhkFrisdberg 40
Fab Enginesring 53 | M+W Zander FE Stuttgart 400 t 32 \ 33
and Planning B4 | IB Vogt Barlin, Thalheim 16D ‘ 55 53
55 | Caverion Stuttgart 160 . Sturtgart
56 | AIC Chemnitz, Drasden 20 40
38 49
Munich
42 36 46 51
' 47 48
ﬁﬁ Germany

Source: Invest in Gemany Research, Information provided by the respective company, March 2008
@ 2008 | Invest in Germany




EPIA is more ambitious: Towards
PV competitivity in Europe

European Photovoltaic Industry Association EPIA:

« Realistic learning curve:
100% increase of installed PV = 20% cost reduction

- Step by step grid parity will be reached in all important markets in
the coming years

Share of EU electricity markets 0% 10% 50% 90%
where grid parity is reached

EPIA proposes as target for EU policies :

« Cumulative PV installed in Europe 2020 : 350 GWp
« PV share of EU electricity generation : 12%
 Annual growth rate of installed PV base : 40%

© ruggero@schleicher-tappeser.eu 22



German Renewable Energy Association:
Prognosis exceeds EU targets

Share of total electricity production in Germany

* Biomass

e Geothermie
e PV

e Hydro
 Wind onshore
 Wind offshore
e TOTAL

share
2020

9%
1%
7%
5%
19%
6%
47%

growth
2007-2020

+119%

+1217%
+54%
+182%



Independent from the economic
crisis: worldwide PV overcapacity

e Announcements for production in 2010 amount to 20 GWp

e Demand estimates range between 4 and 14 GWp

- Big efforts in market development are necessary

- Only strong and high quality producers will survive

MWp in 2010 7
30000
20000 I
10000
0 - | -

Demand Supply

Pune 3.3.2009 ruggero@schleicher-tappeser.eu 24



The crisis: impact on business

Medium term growth prospects for renewables better than ever

Credit crunch brings problems to project financing — utilities
and private investors not touched

Government aid programs support growth of renewables —
safe haven for investments

PV - a special case:

— overcapacity brings consolidation of the sector

— emphasis on quality

— sinking prices, increased competitiveness

— new markets needed

Low oil price: temporary problems

Cooperation needed to manage strong growth




Need to speed up a
collective global learning process

e Developing and introducing new products, new markets,
new regulations, new skills, new system configurations
requires a huge learning process involving a large variety of
actors

* Enhancing global experience exchange can make a big
difference

 Existing international energy organisations are learning too
slowly or are too weak for tackling this challenge

— There is a need for a new strong global cooperation agency
standing for this new international priority




IRENA — the profile

INTERNATIONAL RENEWABLE ENERGY AGENCY

Members: open to UN members

Regular budget: > 25 Million USS

Funding: mandatory contributions according to UN
key + voluntary contributions

Personnel: > 150

Headquarters: to be defined, several countries interested

Objective: to promote the widespread and increased

adoption and the sustainable use of
renewable energy



IRENA’s tasks

review, systematise and monitor current renewable energy
practices

cooperate closely with other organisations and networks in
this field

provide relevant policy advice and assistance to its members
improve pertinent knowledge and technology transfer
offer capacity-building

provide advice on the financing for renewable energy, support
the application of related mechanisms

stimulate and encourage research

participate in and inform about the development of national
and international standards

disseminate information and increase public awareness




IRENA’s initial work programme (1):
capacity building tasks

1. Developing a comprehensive knowledge base
—  Taking stock of existing knowledge and activities
— Developing a reporting system and extensive database

2. Networking

— Cooperating with other organisations, institutions and
networks

—  Consulting with experts from academia and industry

3. Communication
—  Establishing an Internet-based communication platform
— Strengthening international dialogue on renewable energy
— Developing a key publication
—  Building media relations




IRENA’s initial work programme (2):
initial activities

Advising national governments in developing an
integrated approach to promoting renewable energy

Integrating renewable energy into the
urban environment

Strengthening strategic cooperation in rural areas

ldentifying training needs and opportunities for
developing renewable energy

Increasing the share of renewable energy used in
existing energy systems

Promoting technology transfer

Raising the profile of renewable energy in the energy
and climate debate




Renewable energy:
a promising answer to urging problems

Discussions about “burden sharing” in international climate policy 2
defensive and time consuming negotiations

Renewable energy is not a burden but a huge opportunity at local,
regional, national and international levels, frees constructive energies

The problems to solve:

. how to manage the transition

. how to organise rapid learning and experience exchange

. how to transform the role of traditional centralised structures
Cooperation is needed

. Between business and government

. Within industry , between steps of the value chain

. Between different countries
Innovative business and emerging markets to play key role

. Improving competitiveness of renewable energies

. Creating new markets

. Inventing new structures



Pune 3.3.2009

WWWw.irena.org

ruggero@schleicher-tappeser.eu

ruggero@schleicher-tappeser.eu
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