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Introduction

This milestone report presents the latest information, findings and impressions derived from
participation in the 33" |EA PVPS Task 1 Experts Meeting hosted by Germany in Leipzig from
18" ¢ 19" September 2009.

Background

The International Energy Agency (IEA), founded in November 1974, is an autonomous body
within the framework of the Organization for Economic Cooperation and Development
(OECD) which carries out a comprehensive programme of energy cooperation among its
member countries. The IEA Photovoltaic Power Systems Programme (PVPS) is one of the
collaborative R&D Agreements established within the IEA.

Since 1993, the PVPS participants have been conducting a variety of joint projects in the

application of photovoltaic conversion of solar energy into electricity. The mission of the
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efforts which accelerate the development and deployment of photovoltaic solar energy as a

significant and sustainablS NBYy Sgl 6f S Sy SNHE& 2LIiA2y ¢ o

The overall programme is headed by an Executive Committee composed of one
representative from each participating country, while the management of individual
research projects (Tasks) is the responsibility of Operating Agents (OG).

Since 1994, Malaysia has been an observer to the IEA PVPS and this status was upgraded to
full membership beginning 22™ October 2008, with Malaysia formally becoming the 22™
member. The Ministry of Energy, Green Technology and Water was the responsible party
for Malaysia then designated Pusat Tenaga Malaysia (PTM) as the Contracting Party in the
agreement.

The members from Task 1 are from Australia, Austria, Canada, Denmark, European Union,
France, Germany, lIsrael, Italy, Japan, Korea, Mexico, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, United Kingdom, the United States and European PV Industry
Association (EPIA). The 32" Task 1 Experts Meeting was held in Hyatt Regency Hotel in Kota
Kinabalu, the State of Sabah, Malaysia from 4" ¢ 5™ March 2009.



Programme

Date / time Activity Location
Friday # Welcome The Westin
18 Sept 2009 # Apologies and recognition of meeting participants Hotel,
8:30am # Matters arising from previous Task 1 and ExCo Leipzig

meetings

# Plans for next Task 1 meeting

 NSRs ¢ issues arising
10:00 Break
10:30 f PVPower e-newsletter (Paul Cowley)

f Website (Pius Huesser)
12:30 Hosted lunch
13:30 f Trends report: ideas for 2010 report?
14:30 Break
15:00 # Bus tour to Q-Cells
16:00 # Q-Cells visit, return to Leipzig
19:30 Hosted dinner at Auerbach-Keller
Saturday # Ideas for new projects? The Westin
19 Sept 2009 # Country presentations 1 Hotel,
9:00am Leipzig
10:00 Break
10:30 # Workshops ¢ status EUPVSEC and PVSEC 2009

# unmnK +2ftdzyiSSNE az2dzAaAKIG

development

12:30 Hosted lunch
13:30 # Country presentations 2
14:30 Break
15:00 ¢ 17:00 # Country presentations 3

# Any other business
Sunday Train trip ¢ Leipzig/Hamburg
20 Sept 2009




Report and Findings

15 countries were represented at the meeting as shown in the table below. The meeting
was chaired by Mr. Greg Watt, Operating Agent of Task 1.

List of Country Members Present at the38E APVPS Task 1 Meeting

No Salutation/Name Affiliation Country E-mail
1 Mr. Roland Arsenal Research Austria Roland.Bruendlinger@
Bruendlinger arsenal.ac.at
2 Mr. Gregory Watt | Energy Futures Australia tallowood@westnet.com
Australia .au
3 Mr. Peter Ahm PA Energy A/S Denmark ahm@paenergy.dk
4 | Mr. Yvonnick ADEME France yvonnick.durand@ademe
Durand fr
5 Dr. Lothar Wissing | Forschungszentrum | Germany l.wissing@fz-juelich.de
Juelich
6 | Mr. Salvatore ERSE Italy salvatore.guastella@erse
Guastella -web.it
7 Mr. Osamu Ikki RTS Corporation Japan ikki@rts-pv.com
8 Ms. lzumi Kaizuka | RTS Corporation Japan kaizuka@rts-pv.com
9 Dr. Yoon Kyung- | Korea Institute of Korea y-kh@kier.re.kr
Hoon Energy Research
10 | Ms. Gladys Mak Pusat Tenaga Malaysia gladys@mbipv.net.my
Malaysia
11 | Mr. Otto Bernsen Senternovem Netherlands | O.Bernsen@senternove
m.nl
12 | Dr. Vicente Salas Universidad Carlos | Spain vsalas@ing.uc3m.es
IIl de Madrid
13 | Mr. Adam Uppsala University | Sweden adam.hultgvist@angstro
Hultgvist m.uu.se
14 | Mr. Pius Hisser Nova Energie Switzerland | Pius.huesser@novaenerg
ie.ch
15 | Prof. | Metin Colak EGE University Turkey metin.colak@ege.edu.tr
Dr. Solar Energy
Institute Bornova
Izmir
16 | Mr. Paul Cowley United paul.cowley@sei-
Kingdom energy.co.uk
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IEA PVPS Task 1 Meeting, Day 1
Friday, 18" September 2009

Before commencing the meeting, Mr. Greg Watt, Operating Agent of Task 1 conveyed
apologies and regards from fellow Task 1 members who could not attend the meeting as
follows:

A Ms. Carol Anna, USA (involved in solar decathlon);
A Mr. Josef Ayoub, Canada.

It was highlighted that confirmation to attend were not received from the European
Commission, EPIA, Norway and the United Kingdom.

Task 1 welcomed a new representative from France, Mr. Yvonnick Durand, who replaced Dr.
Andre Claverie who has since retired from ADEME. Mr. Yvonnick is also from ADEME.

Matters Arising from Previous Task 1 and ExCo Meetings by Greg Watt

A

The following are specific Task 1 items that were discussed at the ExCo meeting:

A
A
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was held in Osaka in 2003 while the following will be held in June 2010 in Switzerland.
Discussions will be conducted with the exco in October to discuss preparations for the
conference as it was pointed out that Task 1 may be requested to assist although this
was outside the main focus of the Task.

The strategic paper has been finalised and can be viewed upon request submitted to
Greg.

The Solar Energy Power Association, SEPA has joined the IEA PVPS as its 24" member.
China has indicated its interest to participate in the IEA PVPS programme and may
officially be the 25" member in a year or so.

A new task has been formed that is, Task 14 (High penetration PV in grids) which was
originally known as the Smart Grid programme. This task is led by Austria (Roland) and
had its first meeting in Montreal, Canada with almost 10 countries participating. The
subtask and leaders have been identified and interest has been expressed by Sweden
and utilities. Austria is confident on receiving national funding and work will commence
in autumn 2009.

The new online PV Power Newsletter and ways to handle dissemination.
ExCo approved the change of website to CMS in 2010.

Plans for next Task 1 Meeting by Greg Watt

The 34™ IEA PVPS Task 1 meeting will be held in June 2010 in Seville, Spain. The next
meeting will be in Turkey 2011 in Q1.

It was highlighted that there were many solar thermal plants and PV power plants about
30 minutes away from Seville.




>\

>\

It was proposed that the meeting be held on Thursday and Friday while the technical
visit on Saturday, 3" to 5™ June 2010.

A workshop may be organised on the Wednesday prior to the meeting but subject to
confirmation from Dr. Vicente. The theme for the workshop will be similar to the one
held in Malaysia.

For the meeting in Turkey in Q1 of 2011, it was proposed that a workshop be held in
either Ankara or Istanbul while the meeting at Ishmer. Ankara was suggested as this was
where the government officials were and to accommodate the request from the
Japanese members for the meeting to be held before March, it was agreed that the
workshop and meeting should be in Week 7, starting Monday, 14 February 2011.

National Survey Reports C Issues Arising by Greg Watt

> >

It was reported that a number of NSRs were received in good time, while a few slightly
late with some requiring further improvement. It was further highlighted that the
reports had varying quality and types even though a format was given to members.

On uploading the documents to the website, it was agreed that a quality check will be
conducted to submissions and if need to be revised, feedback will be given to the
authors to improve. Authors will be given one chance to rectify within a time limit and if
not, it would be up to the OA to decide if the document should be published or not.

It was pointed out that the OA develops the Trends Report from the NSRs while Mr. Otto
Bernsen, Netherlands, prepares the annual report for Ms. Mary Brunisholz
IEA PVPS Executive Secretary.

Ms. Izumi Kaizuka, Japan suggested that a reference for tables be included in the NSR.

As for the idea to include new organic cells (in Netherlands), it was agreed that it be
captured in the R&D section of the trends report.

PV Power Newsletter by Paul Cowley

The following was reported by Mr. Paul Cowley on the new PV Power Newsletter:

A

Format:

Simple html format with no active controls, minimal graphics to maximise email client
acceptability, backed by plain text format, prominent link to traditional print-style
format on PVPS website, single click to PDF file.

Contents:

Newsy style, 8 A4 pages in PDF format with a request for improvement on graphics to
the designer (budget limitation as a constraint).

Usage:

It was reported that out of the many countries distributing the e-newsletter, only a few
countries were making use of the central distribution service, CDS (ie only CHE, DEU,
SWE, ExSec) giving a total of 630 email recipients only. Canada, Great Britain and USA
may consider using the CDS and for newsletter #31, 670 email recipients may be on the
CDS. It was highlighted that the good feature of using CDS was that feedback can be
received on the number of people receiving and opening up the newsletter. A fee of
2cents/subscriber is charged for the service and particulars will be added automatically
to the database.




The following discussion on whether the PV power was being read and if there was a need
to use the CDS, was led by Greg Watt:

A

>\

T >

Japan suggested a subscription form as a way to request copies of the PV Power
newsletter. It was also informed that NEDO has requested a database of recipients be
compiled but this was not possible.

Australia informed that the newsletter was only sent to chosen emails and were not
keen to use the CDS.

Switzerland was on the CDS.

Turkey will research further on the CDS.

Denmark remarked that the system was not new as the method was used in the past but
Denmark preferred obtaining personal feedback from recipients.

Italy distributes the newsletter to more than 100 addresses and prefers to send them
out personally to obtain feedback (in Italian).

Sweden was on the CDS and indicated this was a simpler method to use.

Austria commented that due to language differences, CDS was not chosen but instead
the newsletter was emailed out personally to keep track and obtain immediate feedback
from stakeholders.

For Netherlands, language was not a barrier but more importantly, it was highlighted
that the problem of emails bouncing needs to be addressed.

Mr. Paul Cowley reported that the statistics gathered through CDS was rather
underwhelming with only 104 reportedly opening the newsletter while only 34 clicked-
through (out of the 630 email recipientda 0 ® LG o6+ a K26SOSNI O
may not have been registered if the reader preferred a plain text format.

Germany indicated that currently there were many newsletters reaching readers
everyday thus a possible contributing reason to the ratheNJ Wdzy RS NB K St Y A
Canada (commented by Greg Watt on behalf of Mr. Josef Ayoub) indicated the
possibility to Twitter the PV Power Newsletter.

Mr Greg Watt requested countries to send in their respective country news for edition
32 with Malaysia being excused for the next issue as Malaysia has been extremely
supportive in this for the many past issues.

Website Updates by Pius Huesser

Out of the 3 proposals for the new website, majority preferred Option 1 so it was
decided that Option 1 be chosen as the new website.
It was further proposed that the IEA PVPS logo undergo a revamping exercise as the light
bulb was rather inappropriate at this time to which members of Task 1 agreed upon. The
idea will be suggested to ExCo in the upcoming meeting where either professionals will
be engaged or a competition be held for students to refresh the logo with a prize money
offered.
For the website, the following were proposed:
0 To have some indication on where the viewer was, on all pages;
0 As the new website will be CMS (content management system) with different
editors for content, OAs will be held responsible for their respective pages;
0 Germany suggested that contact emails for other countries not part in the IEA
task (for example, South American countries such as Brazil) be added to website.
ga KAIKEAIKGSR GKFG GKS 2 Gdkfand and
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Trends Report by Greg Watt

A It was proposed that the trends report have more information on MNCs in 2010 issue.

A It was highlighted that response from authors was more encouraging with the new
approach taken by the OA to email each author personally vs. general emails in the past.

A For database on China, it was informed that one representative from China was keen to
provide the needed info.

A It was highlighted that there was difficulty in obtaining info for data on modules vs. cells.

A The following suggestions were highlighted by members, to be considered for future
trends report:

0 Include info on middle eastern countries;

0 Include installed capacity (and not energy statistics) compared against other
countries, ie. capacity and total installed capacity.

0 Have EPIA provide input on installed capacities.

0 Include a line on capacity installed in Table 9.

0 Have a preliminary report data on the net ready for readers to download by end
June.

0 Have Table 1 on the internet.

A It was further informed that starting 2010, Germany will have official data with the
introduction of a new regulation to have PV systems registered.

Visit to Q-Cells

A The journey to Q-Cells SE in Thalheim took slightly less than an hour.

A It was informed that due to an unscheduled occurrence at the manufacturing plant, the
tour around the facility had to be cancelled. However, a presentation and discussion
session was organised in one of the meeting rooms of the facility.

A The agenda for the visit were:

~
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A Agendas 1 to 6 above were lead by a Mr. Christian Breyer, Team Leader Technical
Screening, Q Cells SE while the topic on sustainability was undertaken by Mr. Andreas
Wade, Sustainability Manager, Colyxo GmbH.

A The presentation slides are available in the DVD attached to this report under ANNEX |

while the film about Q-Cells is in ANNEX II.




IEA PVPS Task 1 Meeting, Day 2
Saturday, 19" September 2009

Ideas for New Projects

A There were no suggestions or ideas for new projects by members.

Workshops ¢ Status EUPVSEC

>\

It was highlighted that the organisers for EUPVSEC, WIP were late in responding on
matters related to the proposed workshop.

A large number of speakers were invited to present at the workshop and 150 seats
have been allocated for participants with 60 registered as of mid Sept.

>\

Workshop for 2010

Assistance was sought from Task 1 members for the 2010 workshop.
It was proposed that Task 1 provide suggested themes to the ExCo but to not present
on IEA PVPS at the European conference.
A Suggested timelines for the workshop preparation are as follows:

0 Scope and extract to be ready by Spring 2010 (Mar/Apr before the ExCo mtg);

0 Sourcing of speakers between May to July 2010;

0 Developing programme between April to May 2010 with finalisation by June

(Task 1 mtg);

0 Developing flyer and disseminating info between July to August 2010.
It was further informed that Mr. Stefan Novak may be invited to chair the workshop.
The workshop is expected to be held between 6-10 September in Valencia and to run
parallel to the 25" EUPVSEC and the 5 world conference.

> 3>

> 3>

PVSEC by Izumi Kaizuka

A brief introduction and history of the PVPS was presented at the last PVSEC.

It was reported that the last workshop held was a success and an observation that half
the world production of PV consisted of non-PVPS countries.

Therefore emphasizing the importance to promote more PVPS in the Asia region.

For the upcoming PVSEC to be held from 9-13 Nov, 2009 in Jeju Island, South Korea, it
was informed that Greg Watt will be chairing the workshop.

A To date, more than 850 abstracts were received and information on the workshop was
available at www.pvsec19.kr

> >

> >

Country Presentations: GERMANY
Presented by Dr. Lothar Wissing, Forschungszentrum Jilich GmbH, Germany

A In Germany, the source of fund for the Feed-in Tariff (FiT) is incorporated in the electricity tariff
FYR y20 FNRY (KS 3I20SNYyYSyiduQa odzRISGaod

A The policy to promote renewable energy started with a low FiT, progressing to grants followed
by loans and finally with the enactment of a Law known as the EEG with attractive FiTs. This
brought about the success of Renewable Energy in Germany.

A Amendment to the FiT was carried out in 2004 with a 2" amendment of the EEG announced in
20009.

10


http://www.pvsec19.kr/

Market segments for solar PV in Germany shows 90% made up of residential, roof-top type of
installations (based on 2006 data). As of end 2008, cumulative installed power from solar PV
was 5,334 MW (1,500 MW annual installed).

A reduced FiT was introduced in 2009 for self-used electricité o F G Hp € OS
02ydza F2N) . Lt+ gFa NBY2OSR FTNRBY &SI N HnA

CA¢ NIGSa 2F nodnm € OSydGk]12K F2NJ aeai

odpdPpy € OSyilki2K F2NI/and forksStand > 100NN With2thEs FiTo
grid parity in Germany is expected between 2012 and 2015.

PV systems have become 35% cheaper than figures in 2006 (was reported as 15% in March) at
OPHCO €K2LI OHDPT e€k2 L) F2NJ £ NBS Ayadlffl

Beginning 01.01.09, all installation operators will have to register with the German Federal
Network Agency before gaining network access.

Economic growth in Germany was contributed by the EEG which produced leading PV players
(as seen in the area of Thalheim), PV equipment manufacturers and PV R&D Institutes in
Germany.

Production capacity in 2009 was much higher than in 2008 (pls refer to Table in presentation
attached in Annex). ! Y S & (i A Yabniill®Rwaxspemt for PV R&D by BMU, the Federal
Ministry for the Environment, Nature Conservation and Nuclear Safety (with a focus on
research on organic cells).

LY wnny3 2dzi 2F GKS G20Ff w9 CSRSNWN thereby
oy 6SNB ySg LINR2SOGa Ay az2fl N t+ |Y2dzyi
of a total 91.4TWh).
Summary of key factors for the development for PV in Germany:
0 Clear intention of policy;
0 An Act to govern (EEG);
0 Funding source from consumers and not government budget;
0 Public awareness and dissemination of information.
Development of the German PV market
1500 5500 o
BV Market Data 2008 =
. =
Newly installed power 1 500 MWp -
Total installed power 5 334 MWp 4500 §
No. of total systems installed ca. 500 000 N
=
Turnover 2008 €6BIn/$8.1BIn 3500 %
Employees 45 000 250 8o8 2
3000 o
£
Milestones 2500 i_g
1991: First Feed-in Law (FIT with low tariffs) 2000 =
1991-1995: 1,000 roofs program (grants)
1999-2003: 100,000 roofs program (loans) e
2000: Renewable Energy Sources Act (EEG) (FIT) 1000
2004: Amendment of EEG (FIT) 150
78 80 500
5 3 a3 3 4 7 12 10 12 40
0

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
B annually installed PV power in MWp ~&—total installed PV power in MWp
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Country Presentations: JAPAN
Presented by Mr. Osamu Ikki, RTS Corporation, Japan

>\ >\ >\

>\

A

As of end 2008, the annual installed capacity for solar PV in Japan was 225 MW and the
cumulative capacity for grid-connected decentralised systems was 2,044 MW. (Solar PV
installations predominantly were residential market).
Japan dropped to 6" place in terms of world ranking for installed capacity.
In terms of solar cell production volume, a total of 1,224 MW was manufactured in Japan in
2008.
PV system priceinJapanrS O2 NRSR Ay & S l/Wfbr residanyial while for indudtdaly
and public use at 4.01 € W.
Japan will once again launch a
[F6 F2NI ' GAEA
to a FiT program.
There will also be 3 new efforts and measures by METI as outlined below:
Financial incentives: new subsidy program for residential PV commenced in Jan 2009,
increased purchase price for excess PV power, preferential tax credit for installation of PV
aeaisSya FyR F2N¥dA FGA2Yy 2F WDdzZARSt AyYyS
Technological development: R&D to look into cost reduction of PV systems and
improvement in cell efficiency, revision of the technological R&D roadmap, extension of
the PV roadmap 2030 to 2030 +;
PV industry strategy: b S & NXB LJ2 NIi
al NOKQnopz SadAyYl S
2020 in the PV industry.
There will also be new support framework for PV deployment known as the New excess PV
power purchase scheme as shown below:
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Current (Met kbilling ) Mew scheme
L ot - Mo -Es
S En | Molumtary scheme by utilities | - Ohligation to utilities
Purchase |- S2me asthe slectricity rate - lvv\:::%ﬂev;hail\,?lc?ecﬁ:ggg|:-;|ante
price ?g‘:g?ﬂf'}f"&;u‘fq BRI s Residential 48 Yen/kivwh
| (0.36 Euro /v
Term - Mot defined - 10 yEars
Elhansial - Utilitie = -Allthe slectric consumers
Hesources
Enforcement |- 1884 to Oct, 31, 2008 - From Mow, 1, 2008

The new excess PV power purchase scheme is legislated and will be enforced from 1°*
November 2009. Just like in Germany, the financial resources are from all users/ customers (at
about 30 yen/family).

It was further highlighted that the new PM of Japan is very supportive of Renewable energy.
Therefore, other ministries, agencies, municipalities and power utilities have pledged their
support for greater PV deployment in Japan.

Mavww @&fforts by other ministries

Ministry of the Environment

(MoE) —:h-I GrEen Mevw Deal Fund for local comimunities

MIinistry of Education, chool Mews Deal, Introduction of Fw aystems

Culture, Sports, SciEfce Sro g
Techmalagy (MEXT) to schools (for 12,000 public schools)

Forestry and Fisheries (MAFF) Tacilities

B iRty of Land, nfra structu re, Intraduction of P% systems to office bulding=s
Transport and Tourism (kLT ) and roads, ato,

Introduction of FY sy stems o district police

B iR ity of Agriculture TAtroduction of P syEtems to agricultural |
Mationa! Police A gency —i-I office = |

Cross-ministerial collaboration | = thélc‘:mi:ﬂjngo;:L?:lsg;n;ﬁitg: or BV system

= r
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Country Presentations: MALAYSIA
Presented by Ms. Gladys Mak, Senior Officer (Policy Analysis) for MBIPV Project, PTM

> >

>

Malaysia presented updates on PV installed capacity for on-grid PV systems especially on
results of the 5" call for SURIA 1000.

Status of MBIPV Project was shared in terms of development on PV market, policy and
industry.

Feed-in Tariff has been proposed in Malaysia but awaits cabinet decision for implementation.
The proposed commencement date is 1* January 2011.

Country Presentations: SPAIN
Presented by Assoc Prof Dr. Vicente Salas of Universidad Carlos lii De Madrid

>

>

Photovoltaic energy in Spain went through an extraordinary period in 2008, with a growth of
385% from figures reported in year 2007. The main Spanish PV support measure is the FiT.
Between January and September 2008, 2,661 MW were generated, pushing Spain up to first
place in world ranking (ahead of Germany and South Korea). As a result of this astonishing and
unexpected development, photovoltaic energy in 2008 covered 1% of demand for electricity
and in 2009, it covered around 1.5% of the Spanish demand for electricity.

However, it should be noted that the spurt in growth was not sustainable as the approval in
September 2008 of the Royal Decree 157/2008 caused a paralysis in the national market over a
span of just 6 months. This was then followed by the great drop in world photovoltaic demand,
of which Spain formed 45%.

The Royal Decree 1575/2008 was announced in late 2008 with the categorization of two
different types of installations for PV systems namely Type | (installations on roof or facade or
fixed on covered parking structures, etc) and Type Il (others not listed in the first category). FiT
rates are shown in the table below according to type of installations:

Announce
ments Capacity quotas Feed-in tariff rate €fkwh

Typeof
installations 1.1 1.2 n 1.1 1.2 |
hir 6,675 | 60,075 | 89512 | 0,34 0,32 |0,2991125
Second 6,675 60,075 | 94,552 0,34 0,32 0,3071893
First 6,675 | 60,075 | 90,552 | 0,34 0,32 |0,3071893

—
(=

The recent changes in the Royal Decree with a decrease in the FiTs have affected the Spanish
market compared to the previous scheme which promoted the growth of solar PV aggressively.
The government has limited the feed-in tariff for the first year to a maximum power capacity of
400 MW. Two-thirds of the quota (ie, 267 MW) will be reserved for photovoltaic roof plants (in
particular, 10% for plants corresponding to Subtype I. 1.1 and 90% for plants included in
Subtype 1.2), and the remaining third (133 MW) for ground photovoltaic plants.

For 2009 and 2010 the government has allowed for additional extraordinary quotas of power
capacity amounting to 100 MW and 60 MW respectively with rates guaranteed 25 years, 500
MW cap for 2009 (267 MW rooftop and 233 MW open-space), an annual digression rate
capped at 10% and annual caps adjusted in inverse proportion to digression. If rates decrease
by 8%, caps will increase by 8%.

This adjustment is extremely strong : not even the maximum 500 MW established by law (RD
1578/08) will be installed in 2009 and ,at a global level, there has been a rapid decrease in the
price of solar equipment, with a possible fall in the short to medium term of more than 50%.

13



In 2008, the Spanish PV industrial investment reached 16,000 millione ¢ KA OK
% more than in 2007.In addition, the PV Spanish industry registered very low levels of
exportation because of pressure from internal demand.

Only 16 % of the PV modules manufactured in Spain were exported; 2 % of the inverters and
only 4 % of the trackers.

In total, the PV Spanish industry manufactured 195 MW (PV cells) and 498 MW (PV modules).
The maximum capacity for PV cells went up to 260 MW and 891 MW for PV modules.

During peak production in spring-summer of 2008, the Spanish PV sector employed 41,700
people but many were temporary; hired for specific work of services; hired as independent
contractors or subcontracted to businesses.

Country Presentations: SWEDEN
Presented by Mr. Adam Hultqvist of Uppsala University

> > >

p>

The installed power during 2008 was estimated to be 1.7 MW, 1.4 MW grid connected and 300
kW off-grid systems while the cumulative installed power was close to 8 MW.

Module production increased from 70 MW in 2007 to 185 MW in 2008, an increase of 164 %,
due to a good cell supply and upscaling of existing plants

There is no active subsidiary program in Sweden therefore there were no major installations
planned for 2009.

The SolEl programme will be continued until the end of 2010 with an allocated budget of 0.6 M
€ K& NI

Currently all installations are eligible for investment subsidy of 60% and not only public
buildings.

REC Scanmodule expanded its module production capacity in Sweden from 100 MW to 150
MW and even though REC is a Norwegian company, it is reported ad LJ- NI 2 F {
manufacturing statistics.

wSaSINOK 0dzR3ISG 61 a Hody a € FyR (KS Aya
In year 2009, due to the economic downturn, a few layoffs have been reported but nothing
major.

Between Jan to Jul 2009, only 2 two grid connected systems were installed, giving a total of
220 kW.

A new subsidy program was finalized in June 2009, commenced 1* July 2009 and scheduled to
end 31° Dec 2011.

¢KS G201t &adzowaAiARe FT2NIunndg ¢6la nddp a €3
DA&ZNA Y3 (GKS FANRG 6SS]T GKS F208SNYYSyid NBC
systems were selected at the end of Aug 2009, by then the government had received
FLILX AOFdA2ya F2NJ I+ G241t 2F mp a €

As for metering, previously the electrical power consumption was measured manually once a
year and the monthly fees were based on a interpolation from the previous year and the
current market.

Beginning July 2009 the electrical measurement is automated and the fee is based on the
actual consumption during the previous month. This makes it possible to design a PV
installation to cover the household electricity during summer without being penalized for it the
rest of the year.

It has been observed that it is more costly to deliver power to the grid due to fees and
regulations compared to the reimbursement for delivering power to the grid, unless the
system is of MW size.
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Country Presentations: SWITZERLAND
Presented by Mr Pius Husser of Nova Energie

A The FiT introduced is for 25 years making SwitzeNX I Y RQ& NJ §Sa KA 3IK(
Germany at 20 years).
A The FiT categories are ground mounted, attached to buildings and BIPV.
A The source of fund for the FiT is 0.6 cents/kWh levy embedded in the electricity tariff (which is
approximately 5%).
A The Swiss Solar Stock Exchange Program such as the EWZ in Zurich will continue in parallel with
the FiT.
A Installed capacity for solar PV in Switzerland as of 2008 was approximately 11.5 MW (~1.5
Wp/capita).
A Due to the economic downturn, extra subsidies were provided by the government as follows:
o /1 C Hn aA2 OmMo aAk2 €0 adzZaiRe F2NIt =+
0 Maximum CHF 3500 / kWp for BIPV (upto 40% of costs);
0 Maximum CHF 35000 (=10 kWp)
A The additional incentives are made available for systems to be installed until mid 2010.
A Apart from above, there are also direct subsidies by some Cantons (Aargau, Zurich, Freiburg)
and new FiT by Basel Stadt and Geneva.
A The PVindustry in Switzerland had aturnoverk | RRSR @I £ dzS 2F m . Af
A Production of Thin Film (TF)-Modules by Flexcell started beginning year 2009, TF amorphous-Si
(Oerlikon) started mid-year 2009 while small quantities for BIPV were carried out by 3-S
(Laminator manufacturer) and Swiss Wafer recorded some work in ingots and wafers.

Country Presentations: NETHERLANDS
Presented by Mr. Otto Bernsen, Senior advisor Program Energy Research Subsidy(EOS)State
Agency of the Ministry of Economic Affairs, SenterNovem

A Netherlands was one of the earliest pioneer in PV (around the same time as Japan) but not as
successful as Germany, Japan or Italy.

A Share of PV is at less than 1% and there is no clear goal for PV in 2020.

A On R&D for PV, Netherlands is ranked number 6™ worldwide with budgets amounting to 12
aAz2 ekeéeNW

A Industry is considered small with 300 FTE (Full Time Employees) at the border with Germany.

A The FiT in Netherlands started in year 2008 for residential systems and in 2009, the maximum
size of installation was expanded to 100 kWp (market about 3-5 MW/yr with acceleration due
to FIT; doubling at that scale).

Country Presentations: AUSTRIA
Presented by Mr. Roland Briindlinger ¢Austrian Institute of Technology

A In 2008, Austria reported close to 4.6 MW of installed capacity for on-grid systems and 133 kW
for off-grid.

A Module production increased 60 times over a 5 year span from 2003 to 2008 (at 65 MW in
2008).

A 1,500 people were employed in the PV business in 2009.

A The following are policy framework for the promotion of RES-E in Austria:

0 FiT scheme governed by the Green Electricity Act;

PV Feed-in-Tariffs for 2009:

-Systemsupto5kWpC np ®py € OSyida LISNI 12K

-Systems >5kWto 10kWC o pdcpy € OSyda LISNI |2 K

-Systems>10kWpC H Py € OSyida LISNI 2K
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FiT periods
- 100% for 10 years

-75% inyear 11
-50% in year 12

A It was reported that the budget for FiT was exhausted in July 2009 but there has not been any
announcement on FiT for 2010.

A But it is anticipated that the 2008-06 revision of the Austrian Green Electricity Act will be
positively voted in parliament on 23 Sept 2009 and will have the following provisions:

0 Increase of supported green electricity to 15% (current goal: 10%, status-quo: 8%);

0 Increase of the budget to 21 MEUR (currently 177Me 0 T

0O HO®M a € AY Hnanmn RSRAOFIGSR (G2 t+ 06BHp
0 Longer tariff-periods 13 years (currently 10 years); and for

0 PVinstallations < 5kW: No feed-in tariff support.

A The outlook for PV industry in Austria (2009+) is that there will be continued expansion of
production and portfolio by established PV companies, domestic companies will depend solely
on export markets and the National PV Technology Platform will further strengthen the
LR AAGAZ2Y 2F ! dZAGNRIF Qa t+ Ay RdzadNE

Country Presentations: ITALY
Presented by Mr. Salvatore Guastella, ERSE

A As of end 2008, a total installed power of 338 MW was recorded in Italy with a total cumulative
power of 458 MW (an increase of 280% from figures recorded in 2007). Out of the 338 MW
recorded 211 was for distributed on-grid generation while another 127 MW was from
centralized systems.

A R&D expenditure was rather flat with respect to figures recorded in 2006 and 2007 at 5 Million
€ P

A al NJ]SiG aidAYdzZ I GA2y SELSYRAGIINBE 61 & yn a
of systems and increased production of PV cells and modules.

A Feed-in Tariffs for produced energy by PV are as follows:

o 'L G2 nog € OSyiliaki2K oly AyONBIasS i
integration in the building);

0 Higher in value for smaller sized plants;

o0 WSRdAzOSR F¥2NJ f I NAS a0FfSR LI I yi&daxd SalLl

0 Tariffs remain valid for a period of 20 years at constant remuneration and decreased
2% per year for applications submitted after 2008.

A In addressing challenges faced from delays in interconnection of PV plants to the grid, a new
scheme has been introduced to simplify the procedures for interconnection by the National
Authority for Electric Energy and Gas (AEEG). In this scheme, penalties will be imposed to
utilities for delays in interconnection.

Country Presentations: SOUTH KOREA
Presented by Dr. Yoon, Kyung Hoon, Korea Institute of Energy Research (KIER)

A In 2008, the cumulative PV capacity was recorded at 356 MW and in 2009, PV installation is
expected to be between 70-80 MW.

A PV deployment measures include FiT, 1 million green home program (which includes the
100,000 PV roofs programme), 200 Green Villages until 2020, investment funds for NRES
(national renewable energy sources) and RPS from 2012 onwards.

A The target share for NRES against total primary energy supply in 2007 was 2.4% (with PV share
of 0.9%) increasing to 6.1% (PV share of 3.2%) by 2020.

A The new FiT rates are applicable since Oct. 2008 until 2011. By 2012, the FiT will be replaced by

Renewable Portfolio Standards (RPS).
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Cap on the capacity was increased from 100 MW to 500 MW; 300 MW already installed in 2008
with remaining 50 MW (2009), 70MW (2010), 80 MW (2011). However the cap for 2009 has
already been fully utilised.

A FiT for 2010 was just recently announced and reported to be 13.6% less than in 2009, with
bonus 7% for BIPV starting in 2010.

A pv marketing in Korea controlled by government with government being more supportive of
smaller or medium sized systems.

A In 3™ quarter 2009, prices of systems reduced making Solar PV very attractive with FiTs as
shown below:

Feed-in-Tariff (FIT)
Fized Price (Won KWWh)
~ 30 Sep. : Period | < 30 KW > 30 KW
shhe 4 pren 15 years F11.25 67 7.38
Period | <o ww | TR TR T -
1 2(;[3303 - 15 years 646.96 620.41 590.87 8961.33 4F2. 70
20 years 589.64 aG2 84 536.04 a09.24 4128. 83
15 years a966.96 941.42 910.77F 485.23 408.62
Ground
20 years 214.34 49117 163.37 440.20 370.7/0
2010
Built 15 years 606.64 57F0.32 546.52 - i3
E nwiron
ment 20 ywears a950.34 525.55 405.81 - -

M € T MyInnn 22y

A A demonstration project will be launched from 2009 until 2011 for three years with a capacity
of 101.3 MW where six electricity companies will construct their own PV power plants or
purchase electricity from private developers.

A The latest development in PV Industry saw the completion of a 30 MW- c-Si pilot plant in
September 2009 by Samsung.

A PV is very dependent on government policies. Recently, government of SK intended to reduce
the annual budget for FiT for PV but industries & service providers in South Korea demanded a
continuation of the incentives. There are talks to continue the FiT for residential systems
instead of phasing it out completely

A An analysis on the system components for solar PV in South Korea, only 20% is local while the
remaining 80% are imported materials.

A Budget of R&D in SK is rather high as there are many projects on PV (medium to large), in 2008,
>USD50 million invested on R&D by the government.

Country Presentations: TURKEY
Presented by Prof. Dr. Metin Colak of University Solar Energy Institute Bornova Izmir

A There is still no legal structure for solar PV in Turkey but plans are underway for a FiT to be
introduced there through a New Energy Law. The LINR LJ12 &SR G F NAFF& | N
FANEG mn 8SINR F2t{t2¢6SR 068 + NBRdAzZOSR HH

A Support for home technology will be further incentivised where if the total system has 60%
f20Lf O02yGSyidz | bwlipdavardddfoteewner.n ¢ OSy ik

A There are 2 Turkish companies manufacturing PV modules at the moment ¢ one crystalline and

the other on TF.
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Country Presentations: AUSTRALIA
Briefly presented by Mr. Gregg Watt, Energy Futures Australia

A In Australia, the PV support programme was recently replaced by a REC multiplier scheme
(RECs).

A There is also an initiative known as the Solar Cities where 7 locations in Australia have been
identified for proliferation of solar PV usage (participation of local universities to demonstrate
science and technology, increase experience of local service providers, smart-metering, etc.).

A A Solar Flagship Programme (Gigawatt Programme) was launched which may include
distributed PV generation but this is still under discussions.

A The general consensus is that the remuneration introduced in Australia is not encouraging as it
is based on a net-FiT (only excess power eligible for FiT) and not gross-FiT (all generated PV
power eligible for FiT as in Germany).

A On the industry scene, manufacturers have closed its doors in Australia as seen in the
departure of BP Solar.

A Overall, Australia seems to have a hype of activities but nothing is gelling together as of mid
20009.

Country Presentations: UNITED KINGDOM
Presented by Mr. Paul Cowley

A UK had a PV industry strategy dating back more than a decade which coincided with the Blair
government aiming to put PV in UK on a par with Japan and Germany.

A However, 10 years on and the following results were observed:

Installed Installad el MG cliile
Total 2008 Froduction]|Production
DEL 5340 1505 1513 1203
A 2144 225 122235 =5 f 5
GBR 23, A 2.5 228

A In order to spur the growth of PV an enabling legislation paving the way for FIT was introduced
in November 2009.

A This was as to support the part on Climate Strategy namely the Climate Change Act 2008 and
the Energy Act 2008.

A Key provisions of the Energy Act 2008 were as follows:

0 Strengthening the Renewables Obligation;

0 Feed-in Tariffs which would enable the Government to introduce a tailor-made scheme
to financially support low carbon generation of electricity in projects up to 5SMW. The
aim is that generators will receive a guaranteed payment for generating low carbon
electricity.

A Numerous consultations were held with stakeholders to determine the appropriate FiT rates
for solar PV and the following were proposed:

Scala Proposad initial Approx
rate (p/kKWh) CEUR/KWh)

=<k (new build) 31.0 0.3
=<dkWY (retrofit) 36.5 O.40
4-10 kvwW 31 0.3
10-100kWVY 28 0.31
100-5000kvW 25 0.28

A Stand-alone 268 0.28

A Note: Rates degress at 7% pa, guaranteed for 25 yrs & bonus export tariff 5p/kWh

A Therk S A& ILILX AOIOES 2y SYyiANSISRSYEEDRIG D
GKSNBE A& y2 02YY2y &Gl yRINR @& SNy Q yR 201
maximum value for onsite users is the tariff + the retail purchase price.

A The consultation for the proposed FiT is scheduled to end on 15" October 2009 and clarity is
anticipated by the end of 2009.

A The launch of the FiT is scheduled for April 2010.

18



Country Presentations: FRANCE
Presented by Mr. Yvonnick Durand, ADEME

> >
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Solar photovoltaic policy in France focuses on building integrated PV applications (BIPV).

The original approach was to make PV a natural component of every building in the long term -
providing added value and better aesthetics; supported by preferential tariffs

In France, the following programmes were developed to promote use of RES:

Law on energy orientations 2005;

New PV R&D programme by National Agency for Research (ANR) with funding by ADEME;

New Feed-in Tariffs (FiTs) and tax credit measures 2006; and

GDNBYSttS 2F 9YDANRYYSyYy(é YSIFadzaNBa wHnny
' YRSNJ 6KS GDNBYySttS 2F 9yOBANRYYSyGé t KI
50 measures have been identified to promote Renewables and Environmental Quality
(including photovoltaics);

FiTs for PV maintained until 2012 with a tariff for a new category of application for buildings
introduced;

Administrative steps to install PV simplified;

Fiscal aspects clarified (related to income tax, VAT, etc.);

Public buildings to be tapped with a total potential of 120 mil m%;

300 MW of PV power plants to be installed in the French Region by 2011 and total 5,400 MW
to be installed by 2020.

The FiT to promote BIPV in France are shown in the table below and as in Germany, funding
for the FiT is sourced from electricity consumers:

Feed-in tariffs promote BIPV
Table 1 — Photowdtaicfeedin tariffs 2009

EUR M&Wh Fe=d-intanff
Baszsicfor any applicdion [inc. 0,32823 (15 Rtk
ground-based PY plants)
EIFY large area commerdial 0,35000 2.1 W ¥R
industrial building= [nevtariff decided 2006-11)
EIFY =mal area, privae homes 0,601 76 2 0 ¥R
Arlceof & broorkcicy for oond Ina fy Cusnora © In
Fance: 0,60 HTREYN

- Contrad duration: 20 yesrs

- Tariffs increaseto compensate yeady inflation

- Financed through CEPE. A contribition collected by EOF and
paid by electricity consumers: 045 eurocent per Kwh 002 myR&N

As of end December 2008, 140,785 kW on-grid distributed systems have been installed while
another 16,000 kW were grid-connected centralized systems. Both were a significant increase
(almost tripling for distribute systems) from the recorded capacities as of end December 2007
(at 52,685 kW and 0 kW respectively).

On the industrial front, major French energy stakeholders are getting more involved in the
sector.

For R&D, government played a significant role in supporting initiatives on a national level (PV
Alliance, INES, competitiveness clusters: TENERRDIS (RA), DERBI (LR), CAPENERGIES (PACA),
etc.).

In October 2007, a label for quality assurance for PV installers called Quali-PV was launched. It
is administered by the industry and is purely voluntary.

There are plans to develop the crystalline silicon industrial supply chain ¢ starting up of thin-
film PV industries in France, extending research and partnerships made by French industrial
firms.
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Visit to Q-Cells

Action List

The following items are to be completed by stipulated timeframe:

1.

P w

Submit draft milestone report on 33" |EA PVPS Task 1 Meeting by mid November
2009;

Submit memo for approval for participation in 34" |EA PVPS Task 1 Meeting in
Seville, Spain by Q1 2010;

Provide feedback on numbers for trends report to be shipped to Malaysia;

Distribute Trends Report 2009 at NPVC 2009;

Distribute PV Power Newsletter and discuss ways to capture impact of newsletter
(on-going process).
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Conclusion

The participation at Task 1 expert meeting provided opportunities to directly network with other
country members and to gain access to knowledge which is otherwise not readily available in a
normal working environment. More importantly, lessons learnt from these countries on PV policies
have been shared with the Malaysian representative and each participant has a role which includes
disseminating the information back to his/her organization.

The country presentations by members provided the latest development in PV policies and markets
for each participating country. The information gathered is highly beneficial and the opportunity to
raise questions and interact with people involved directly or indirectly in developing the PV
industry/policy/market in each country provides the best access to up-to- date information to which
Malaysia can learn from.

It is highly advisable that Malaysia continues its active participation in future Task 1 meetings to tap
into this vast resource of information.
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