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Photovoltaigue : quel soutien politique
européen et national pour alimenter la
planete en électricité solaire ?
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Impliqué depuis 26 ans pour le cdéveloppement
de I'énergie solaire en France

Enerplan regroupe la diversité des acteurs de la
branche solaire francaise.

Association loi 1901, plus de 250 membres, nous

travaillons pour :
- Représenter la branche solaire en France

- Structurer I'offre
- Développer la demande
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Impllqué de?ms 26 ans rour l2 déveppement
‘énergie solaire en France

Représenter les professionnels :
Représentation de la branche solaire francaise

Structurer et organiser I’offre : A
Sélection de systemes ST domestiques : &
Label 6 solaire, marque collective de qualite ”

Co-fondateur de Qualit'enr, & co-gestion du reseau
d’installateurs Qualisol et QualiPV :

15 000 entreprises (sept 09) Oui’%!}i

Coordination de l'initiative interprofessionnelle So Col pour
genéraliser 'eau chaude solaire collective

Participation a la mise en place de la plateforme
interprofessionnelle PV & Batiment

Qualil 4

2008
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Structurer et organiser I'offre (suite) :
Reéunions régulieres de filiere ST et PV
Statistiques et analyse du marché

Développer la demande :
Information, sensibilisation, communication

Organisation des Journees Européennes du solaire en
France depuis 2008 (plus de 1 200 évenements en 09)

Création et mise a jour de '’Agenda Solaire a destination
des collectivités locales (boite a idées et outils)

Organisation de la 1¢ conference des maires et €lus pour
le solaire en 2009
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Les nouvelles mesures qui vont généraliser
lusage de I'énergie solaire :

Directive européenne sur les énergies
renouvelables « 20 % EnR 2020 »

=> 23% pour la France

Le batiment solaire au coeur du « Grenelle de
Environnement »
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Les technologies solaires, nécessaires
pour les batiments performants :

Niveau de consomm ation visé Etiquette énergie pour les logements

Delai de
réalisation

= . 2 M
12 ans 2020 : o kWh/m*/an

Logement économe
2012 : 50 kWh./m%/an

4 ans

e
. & D
oo | 20081151 KWh/m/an  s—, 3513330 w

KWh,/ me/an

Logement énergiviore
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PV en France, un marché nouveau

Démarrage du marché en 2006 (nouveau tarif

achat attractif), pour la 1°* fois, plus de 10 MW
installés dans l'année.

X3en 2007 :35 MW /
X3 en 2008 : 105 MW /
A2 22,5 en 2009 /

: 200 & 250 MW ’ A
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Tarifs
d’achat du
kWh PV

en France

Tarif
d’achat

60 c€/kWh
(20 ans,
ajusté sur
I'inflation )

Parcs
solaires

Depuis
2006

33 c€/kWh
(20 ans,
ajusté sur
I'inflation )

BIPV
“renforcé”

attendu
pour 2010

60 c€/kWh
(20 ans,
ajusté sur
I'inflation )

BIPV
“simplifié”

attendu
pour 2010

45 c€/kWh
(20 ans,
ajusté sur
I'inflation )

Parcs
solaires

attendu
pour 2010

33 c€/kWh
(20 ans,
ajusté sur
I'inflation )

+ ratio 1,2
fction
ensoleillement
P > 250 kW
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Development of the German PV market

7500
PV Market Data 2008 2000 B 7000
Newly installed power 1 650 MWp R %00 é
1500 | 6000
Total installed power 5 444 MWp \ cs0 £ O
No. of total systems installed ca. 500 000 ¢ B 5000 § 3
SR B 4500 2 &
Turnover 2008 9.5BIn € o =
\ : . 4000 > 8
Employees 53 300 847 P B B o
Data source: BSW-Solar 2 o
. o/ F B B 3000 3 é
600 \ 3 \ \ 2500 "(;; 1
\ ] : .E U)
g 2000 ,s_g (g)_)
R RE R 1500 5 S
150 | # \ \ \ \ \ 1000
=0 . BB OEOE R R

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

B annually installed PV power in MWp =—&— total installed PV power in MWp

Z Fraunl'nlgfer
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

<30 kWp >30 kWp
>1000 kWp Ground mounted

~ Fraunhofer

facades
>100 kWp
electricity price (+3%/a)
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Marché italien

About 616 MWp - 50.000 PV plants connected (09/2009)
93% PV plants below 20 kWp

About 200 MWp installed since January 2009

Expected cumulative power to reach 1 GW by end 20089.

Mumerosita totale Potenza totale (M)

O Fino & 20 kW
E Da 20 a 50 kKW
m Okre 50 W

108,70
““/

A
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Marché espagnol

MW
3.500

3.000

1990 1995
—#— RreaL

Unsustainable Growth *

=~ PLANNED

3.354 MW f“

> +385%
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Marché espagnol : 2500 MW en 2008
100%
20%
80%

60%

2,2% BUILDINGS 0,6% CPV

2.1%
THIN FILM

GROUND M. SILICON

40%

20%

0%

SIZE LOCATION TECHHNOLOGY

g s Tl o T o
Tl 2 LTI

STRUCTURE
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TRACKER
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TRACKER
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Marché espagnol : 250 a 300 MW en 2009 sur les 500 autorisés

IN Spain, transition favourable to PV in buildings

3000

FV Installation ground

2500 -

2000 -

£ 1500
= 1500

1000 -

500 -

2500

e '}

In 2008 Maximun in 2009

PV Installation on buildings

167

In 2008 Maximun in 2009
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Marché espagnol : vers la parité reseau

40 40

35 GRID PARITY FOR 15
RESIDENTIAL CONSUMERS )

\ Z\ IN SPAIN IN 2014-2015

25

/

220 1::-—& —_— =
3 %”
15
10
5
0 : 0

2009 2010 2011 2012 2013 204 2015 2016 2017 2018 2019 2020

Type Ll —Typee L2 ‘Electrical tariff {incr. 3%) —Electrical tarniff {incr. 4 %) —Electiical tariff {incr. 5“-":-}|
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PV : 1 % e<Fr demande ’ici 2020 (5,4 GWc)
Nouvelle ambition du Grenelle pour le PV

Parc photovoltaique selon les objectifs dut Grenelle et de la PPI2010/2015

ENERPLAN |

G000 LIW e

4000

2000

1]
2010 2012 2015 2020
Grenelle -
— Hachures = estination
[Scnarce: Grenelle Comep 10 -2008
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En France, avec politique efficacité bat
(BBC, BEPOS) + PV

Pénétration PV dans le neuf de 4% en 2009,
18% en 2013, 45% en 2015, 70% en 2020

+ 2 % en rénovation

Enerplan demontre potentiel PV dans Bat. :
3 % e-Fr demande d’ici 2020 (13,4 GWc)
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Croissance du marché photovoltaique sur le
batiment neuf et existant

Puissance (en MWc)
Q0
O
')
o

U, 50, 50, S0, 0, 0, <0, <0, <0, <0, <0,
0 T D T e s e > T 7o S

wolgpee T Ot =M CUmMul

i Source : Enerplan 20028 ‘

3 % e-Fr demande d’ici 2020 (13,4 GWc)

Potentiel Epia
pour la France
en 2020 : entre
20 et 60 GWCc

Potentiel AlIE
pour la France
en 2020 : 18
GWc
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L’EPIA confirme un potentiel PV de 12 % de
I'e=EU demancde en 2020 :

350 GWc installés en Europe en 2020,
tenant en compte I'effet “parité réseau”

=
(Con




otT FOR 2020

Solar Photovoltaic Electricity:
A mainstream power source in Europe by 2020

-~ »~ -~
.~ o A
va va ya

b 7. % 5 %
[ oG] =G =]
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Enerplan, pour le développement de
I’énergie solaire en France

Ensemble, développer un secteur porteur
d’avenir
www.enerplan.asso.fr

Rdyv lors des JES 2010 -3 au 9 mai 2010



http://www.enerplan.asso.fr/

ENERPLAN |







AR ACEOCIATION FROFESSIONNELLE

"DE L'ENERGIE SOLAIRE

ENERPLAN SRS

< Demonstrate the true potential of PV
< Commissioned by EPIA to the strategic consultancy A.T. Kearney

< Most comprehensive study to date on the future of photovoltaic electricity
generation in Europe
Interviews with 100 people in industry, research, utilities, regulatory agencies, governments...
Covers EU 27 + Norway and Turkey

< Unrivalled combination of facts, figures and analysis

< Fully endorsed by the PV Industry
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< PV could cover as much as 12% of EU electricity demand by 2020, an achievable
and highly desirable target.

< Achieving 12% penetration by 2020 will require:
— Temporary policy driven support environment during its pre-competitive phase
— Evolution of the electrical system: « Paradigm Shift »

< Boosting PV has a huge societal value:
— Global Climate Change
— Energy Security of Supply
— EU Sustainability goals
— Economic competitiveness

< Boosting PV is an Investment - not a cost - yielding huge economic benefits to
European Society

< The more ambitious the deployment, the more profitable the investment.
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< Unlimited power from the sun

The physical potential of renewable energies

' Current annual Global Primary Energy Consumption (GPEC)
{=J) Solar power (continents, 1,800 x GPEC)

(=) Wind energy (200 x GPEC)

() Biomass (20 x GPEC)

{—]) Geothermal energy (10 x GPEC)

{59 Ocean and wave energy (2 x GPEC)

(] Hydro energy (1 x GPEC)

Source: Nitsch F. “Technologische und energiewirtschaftliche Perspektiven erneuerbarer Energien,
Deutsches Zentrum fiir Luft- und Raumfahrt (DLR)”, 2007. © EPIA 2009 - www.setfor2020.eu

< Excellent environmental footprint
< Distributed power generation
< Seamless integration in highly dense urban environments
s< No material, environmental or industrial limitations
< Quick ramp up capability
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PV positioning and potential

A

Energy efficiency in industry Energy Carbon capture & storage Hydrogen cars
(without CHP in industry) efficiency

in transport Concentrated
solar power
b .‘L
Fission )~ Fusion
Biofue Solar photovoltaics Geothermal power
Hydro .
power / . Geothermal heating
Wind l .
Demand side technologies

Solar heating & cooling p
Energy efficiency in buildings @ Transport

Challenge for implementation

Cogeneration Euopeen Phetootise Ity Asocon

o Supply side technologies

>

Time horizon

Source: European Commission “SET Plan presentation - Community Research”, December 2007, modified by A.T. Kearney. © EPIA 2009 - www.setfor2020.eu
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Cumulative installed PV capacity in EU 27 and in the world

EU 27
[ Global

2003 - 2008

+39%

MW

6,770
1998 - 2003
+24% 5,167 4.765
i 3,847
: 2,795 a7
, 1762 2,201 981
1,150 1,428 1,089
108. 139. 189. 286 394 605
1998 1999 2000 2001 2002 2003 2005 2006 2007 2008

Sources: EPIA « Global Market Outlook for Photovoltaics until 2013 », 2009 - A.T. Kearney analysis. © EPIA 2009 - www.setfor2020.eu
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Photovoltaic module price experience curve since 1976 ($/W)

100

/

/

10

Historical Price
Experience Curve:
Doubling of cumulative
production reduces
prices by 22%

PV Modules prices $/W

; RN

2000

200
Qe

S

| LI T4 4 11111

0 1

10

100 1,000
Cumulative Module Production (MW)

Sources: EU Joint Research Centre - EIA - National Renewable Energy Laboratory - A.T. Kearney analysis.

10,00 100,000

© EPIA 2009 - www.setfor2020.eu
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[ System pricing capability range (high)
System pricing capability range (low)

@ Annual decrease

1,744
1,644
1,700 N - 1,554 1.471

1,334

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
© EPIA 2009 - www.setfor2020.eu

Sources: National Renewable Energy Laboratory - A.T.Kearney analysis.
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Evolution of PV levelised cost of electricity (depending on operating hours)

Industrial systems
0.40 -
0.35
0.30 -
0.25 4
0.20 -

€/kWh

Residential systems

0.50
0.45 1
0.40
0.35
0.30
0.25 1
0.20

€/kWh

0.05

0.15 _\ .
0.15
0.10 0.10 1

0.05

2009
w2012
m— 2016
2020

Sources: National Renewable Energy Laboratory; A.T. Kearney analysis.

800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600 800

Operating hours kWh/kW

900

1,000

1,100

1,200 1,300 1,400 1,500 1,600

© EPIA 2009 - www.setfor2020.eu
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Forecast evolution of electricity prices in real terms

CAGR CAGR
2000-2007 2008-2020 E
0.28

0.26 —o— Italy @

0.24 > . - . . o P

— ——
0.22 .’_.—_.__.__’.__.___.___.———I—"—'—'—'—'——. & Germany @
0.20
0.18 == EU average @

0.16 -
0.14 =O— Romania

0.12

0.10 1 ‘MM/"——‘ ~&- Spain @
0.08 - e e

0.06 MR- ; ; : : : : ‘ | . , —+- Bulgaria @ 4.0%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

€/kWh

Sources: Eurostat Data Portal - [EA - A.T. Kearney analysis. © EPIA 2009 - www.setfor2020.eu
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Evolution of the investment competitive end-user market for PV (TWh of final energy consumption in Europe)

Accelerated Growth Scenario Paradigm Shift Scenario

2,920

2,194 2,258
547 547

844

2008 2012 2016 2020 2008 2012 2016 2020 2008 2012 2016 2020

OO0 0OO0OOCO 00D O

Industrial [ Commercial I Residential @ Investment competitive market in % of total electricity consumption

Sources: Eurostat Data Portal - EU Joint Research Centre Photovoltaic GIS - Interviews - A.T. Kearney analysis. © EPIA 2009 - www.setfor2020.eu
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PV CAN CONTRIBUTE AS MUCH AS
B 12% OF EU ELECTRICITY DEMAND BY 2020

PV deployment Scenarios in Europe 27, Norway and Turkey

GW

700
650 |
600
550 ~
500 -
450
400 A
350
300

2%) S EEEEEEEEEEEEEEEEN

200 -
150 1
100 1
50

Indicative

Paradigm Shift 12%

.- | Possivle evolution
- after Paradigm Shift

Asymptote without Paradigm Shift
Accelerated Growth 6%

Baseline 4%

< —

0

i

T T T T T T T T T 1

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Sources: EPIA - EU DG TREN “European Energy and Transport: trends to 2030, update 2007” -
Eurostat Data Portal - EU Joint Research Centre Photovoltaic Geographical Information System - A.T. Kearney analysis.

Paradigm Shift
Scenario
12% of electricity demand by 2020

Accelerated Growth

Scenario
6% of electricity demand by 2020

Baseline

Scenario
4% of electricity demand by 2020

EPIA 2009 - www.setfor2020.eu




- BRSNS S SCCIATION PROFESSIONNELLE

MO e | ENERGIE SOLAIRE

ENERPLAN SRS

While the PV Industry is committed to achieve fast cost reductions that will accelerate
competitiveness of PV, achieving 12% penetration will require additional framework
conditions:

3. Temporary policy-driven support environment enabling fast deployment of PV
— Well designed Support Schemes (FITs)
— Removal of administrative and regulatory barriers to PV deployment

4. Electrical System to accomodate high penetration of intermittent RES such as PV
— Flexibility in electricity generation portfolio
— Smart grids, allowing demand-side management
— Time-of-use billing, net metering
— Distributed storage
— Virtual Power Plants
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< Global Climate Change
< Energy Security of Supply
< EU Sustainability objectives
< Economic competitiveness

< Net positive economic return to EU Society
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PV EU 27 policy target for total final energy consumption vs. likely RES Scenario

20% of Final Gap
. Energy Consumption
3,000 - Potential PV-
share at 12%
2,500 1 Other
782 renewables

20004 ey — — — — — — — S - - - - — - — —
1,500 -

1,000 - 1,961
500 | 1,225

TWh from RES

Status 2005 Projection based on Reference EU Target 2020 Gap
case 2020 EU Energy and Transport™

* These projections include 75 TWh or “Solar and other RES” which make up a portion of the overall PV share.
Sources: EREC “Renewable Energy Technology Roadmap” - EU DG TREN “European Energy and Transport: trends to 2030, update 2007". © EPIA 2009 - www.setfor2020.eu
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* Long term energy competitiveness

PV and other sources energy full cost comparison (€ct / kWh, 2008 - 2040)

25 PV Roof
2] N e——— PV Ground
= ] Wind offshore
= 16 - ; : ;
= ] CCGT (with CO and hedging value high class)
p—
q‘-; o — Bi'omass
10 | R rr— = = T  —— = —— CCGT (with CO and hedging value low class)
] == \Nind onshore
] Nuclear
4
Sources: ELEP “On the values of local electricity production”, April 2007 - EREC-Greenpeace "Energy [R]evolution” -
A.T. Kearney Investment Parity model for PV data until 2020 - EU PV Technology Platform “Strategic Research Agenda”. © EPIA 2009 - www.setfor2020.eu

* Consolidating European technology leadership

* Developing a sustainable Industry with huge job creation
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Indicative net present benefit from PV deployment

300 1 Low Case
o509 | [ High Case
ﬂ=:'l 200 -
(TR 191
100 A
50 4
: s INEN =
Baseline 4% ' Accelerated Growth 6% ' Paradigm Shift 12%
155 182 235
Average percentage of the present value of Feed-in Tariff investment needed €Bn Feed-in Tariff investment needed in absolute values
as share of total electricity prices in Europe during the feed-in period
Sources: ISET Study “ Wertigkeit von PV Strom”, Staffelstein, 2008 -
LBBW, “PV Sector, Valuing the invaluable”, 2008 - Politecnico di Milano - A.T. Kearney analysis. © EPIA 2009 - www.setfor2020.eu




THE COURSE OF THE SOLAR AGE IS BEING SET TODAY




FOR MORE INFORMATION

WWW.SETFOR2020.EU
WWW.EPIA.ORG



