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Ethical Investment reaches dizzy heights. Pictured is
the start of work on a 391 kW, 4 000 m2 solar façade
on the CIS Insurance headquarters in Manchester,
UK.
[photo jon moss]
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US Wake-up call

Any good counsellor can tell you that recognising and admitting an addiction is a critical step towards beating that dependence. President George W.
Bush’s 2006 State of the Union Address and acknowledgement that the US is
addicted to oil was therefore very significant for the US (and global) energy
sector. The Advanced Energy Initiative heralded in the Address is the means
by which the US is hoping to crack its reliance on the ‘black gold’.
Specifically for PV and concentrating solar power, President Bush announced the
Solar America Initiative. The SAI will focus
on ‘PV technology pathways that have the
greatest potential to reach cost competitiveness by 2015’. This means in part that the
solar programme funding will be reorganized with proportionately less emphasis on
fundamental R&D and more towards Advanced Materials and Devices (AM&D). The
AM&D activity which focuses particularly
on thin-film and advanced manufacturing
will be driven by new ‘technology pathway

partnerships’, led by industry with the active participation of universities and national
laboratories as well as state and other government bodies. The AM&D pathways will
also become more competitive, subject to
aggressive milestones and progress measures assigned to identify those with the ‘best
outlook for success’ which will determine
future funding priorities.
The third programme area alongside Fundamental R&D and AM&D is technology development. This focuses on Systems Engineering and Reliability, and Building Integrated

Deployment Incentives

The SAI is a timely complement to the main Federal incentive for PV deployment, a 30 %
tax credit. That allows residential and business customers to offset 30 % of the PV equipment cost against their tax bill. The small fly in the ointment is that the credit is currently
only planned to remain in place for 2006 / 2007 and is capped at 2 000 USD per system.
A well-supported bill seeking to extend the tax credit until the end of 2015 and increase
the maximum credit to 2 000 USD/kW is currently before Congress.
Meanwhile the Golden State, under Governor Schwarzenegger’s leadership, is doing
its utmost to help drive solar forward with its 10 year, 3,2 billion USD California Solar
Initiative. That includes a 2,5 billion USD programme under the Public Utilities Commission to provide rebates for commercial and retrofit residential solar systems. The PUC
programme, which provides 2 800 USD/kW for home-owners and businesses is funded
by a public-benefit style levy on gas and electricity sales. Importantly it can be combined
with the Federal tax credit.

PV POWER



Over 100 000 visitors flocked to the Solar Decathlon, in Washington DC last October. The event
is held within shouting distance of Capitol Hill.
[photo stefano paltero, solar decathlon]

Photovoltaics, all directed towards achieving the 2015 cost-competitiveness goals.
The technology development component
also houses ‘Solar Powers America’, which
replaces the Million Solar Roofs initiative
as the main national deployment vehicle.
This will identify and fund cost-shared opportunities to promote the deployment of
current PV technologies and build relationships to assist in the eventual deployment
of advanced SAI technologies.
The SAI is targeting 5 to 10 GW of PV installed in the US and could support 30 000
new jobs in the US solar industry by 2015.
A budget of almost 139,5 million USD has
been requested for 2007 Fiscal Year, apportioned 30 million to R&D, 94,5 million
to AM&D and 15 million to technology
development. If approved the budget will
represent a 115 % increase over FY 2006.
Contact: Susannah Pedigo
E-mail: susannah_pedigo@nrel.gov

R&D partnership outcomes flow through to manufacturing processes
[photo shell solar]

Japanese PV Retrospective
The IEA-PVPS National Survey Reports for 2005 are almost complete
and it appears that, after almost
a decade on top, Japan has been
nudged from its position as the
country with the most installed PV
capacity (see box). Far from being
disappointed with relegation to second position though, the Japanese
government and PV sector should
be justifiably proud of their achievements to date.

stalled in any country other than Germany
in 2005, and are also more than the total PV
power installed to date in any country other
than Germany and the USA.
At the final reckoning, the New Energy
Foundation, which has administered the
Residential Support Programme since 1994,
can count over 250 000 household systems
(almost 950 MW) and can point to an average installed price of around 650 000 JPY/
kW (5 880 USD/kW) or one-third the price
in 1994.

They have after all seen their domestic
market grow by a sustained 20 % or more
each year since 1993 (2001 excepted) with
much less backsliding and/or wild swings in
demand than other countries – Germany
included – have encountered. More importantly Japan still leads the world in respect
of its industry and is on the verge of a selfsustained – i.e. truly commercial – domestic
market for PV energy services in the vital
residential sector.
At the end of 2005, Japanese cell manufacturing capacity amounted to more than
1 GW. Admittedly in recent years the export market (Germany) has been the main
stimulus for much of this growth, but it was
the stable domestic market growth underpinned by the goal-oriented, multi-faceted
policy framework that allowed Japan’s industry to build to a position of strength and
responsiveness. This has given Japanese
firms a tremendous head-start such that
they have accounted for almost half of all
international cell and module production
in recent years, a leadership position which
others are struggling to keep pace with.
Just as astonishing as Germany’s 600 MW
of new grid-connected capacity last year,
were the 50 000 to 60 000 new household
systems installed in Japan. Two-thirds of
these were achieved with less than 5 %
subsidy under the final year of the Ministry
of Economy, Trade and Industry’s Residential
Dissemination programme. The other onethird was installed without any subsidy. To
put that in context, those fully commercial
sales equate to more capacity than was in-

Given the current constraints on affordable
silicon feedstock and the aggressive targets and expansion of strong deployment
incentives overseas it remains to be seen
whether Japan can achieve the 2010 installed capacity target (4,8 GW) set back in
the early 1990s, but the technology clearly
remains of significant strategic and industrial importance to Japan. It forms one of the
measures to be promoted under the energy
component of the Council for Science and
Technology Policy’s Basic Plan (FY 2006 to
2010) and is also relevant to the Council on
Economic and Fiscal Policies’ discussion on

Too close to call?

Thanks to an upward revision of the 2004
data, and some 603 MW of new plant
coming online last year, Germany’s total
PV power generation capacity apparently
rose to over 1,434 GW at the end of 2005.
At the time of writing, Japan’s official figures are still to be confirmed, though we
anticipate the domestic market growth
was much more measured than previous
years. It seems likely that just under 300
MW came online in 2005 to add to the
1,132 GW installed at the end of 2004.
We shall have much more on the international PV market and industry trends
in the next edition of PV Power.

future energy policy as part of the drive to
reduce dependence on oil. We shall provide
updates on Japan’s future policy and deployment framework in forthcoming editions of
PV Power.
Japan is now in an enviable position where major
housing developments such as the 100 home Panahome City incorporate PV systems as standard
[photo osamu ikki, rts corp]
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PV and Finance:
Workshops concerning financing and
renewable energy are quite common
these days. However it is a mistake
to think that the usual project-based
finance considerations that are applied to wind power or bioenergy
projects for example are equally
applicable for PV investments.

Germany currently offers the ideal climate for PV investments [photo uvs/langrock]

Potential investors, whether they be local
green fund managers, industry development financiers or multilateral investment
institutions ask the same questions of PV
– Can the current technology deliver on its
promises? Are there sustainable markets
for the products? Are the costs (and prices)
competitive and in line with potential re-

IEA

PV hybrid systems within mini-grids
Given the rapidly increasing costs of
operating diesel generators as well
as a growing focus on energy security, the focus of Task 11, the latest
activity to get underway within the
IEA PVPS Programme, is very timely.
Previous work within the Programme (Task
3, Use of photovoltaic power systems in
stand-alone and island applications), completed in 2004, investigated the use of PV
systems, including hybrid systems, in standalone and ‘island’ applications. During
these investigations it became evident that
PV hybrid systems were advancing rapidly
– through the use of embedded microcomputer controls and other modern electronics, improved energy management, battery
management and dispatch algorithms, and
enhanced maintenance efficiencies.
At the same time, and for a variety of reasons, considerable interest is being directed
at so-called mini-grids. These could include
village electrification projects in less develPV POWER



oped areas, to ‘power parks’ that offer ultrareliable, high quality electrical power to high
tech industrial customers. Such systems can
be complex, combining multiple energy
sources and multiple electricity consumers, and may operate in both island (standalone) and utility grid-connected modes.
They may be powered by a combination of
PV, wind, micro-hydro, fossil fuel generators
and other sources.
A particular focus of the new Task 11 is the
operation of PV technology within these
mini-grids. Issues of interest include system
control and coordination, sustainability and
the role of local electricity utilities in different jurisdictions – the main goal being
to promote PV technology as a technically
relevant and competitive energy source in
mini-grids.
It is planned that Task 11 activities will address both technical and non-technical
issues that affect the market penetration
and uptake of PV hybrid systems. Technical
issues include design methodologies for PV

hybrid mini-grid systems, control, communication and interconnection of mini-grids,
and increasing the energy contribution of
PV versus fossil fuel generators within hybrid
systems. These will form the bulk of the
work in Task 11. Non-technical issues involve the social, economic and environmental conditions through which the market for
these systems becomes sustainable.
In the end, Task 11 aims to enhance the
knowledge-base concerning PV hybrid minigrids and reduce barriers to market penetration of these systems through international
R&D collaboration and dissemination of
knowledge.
Contact the Operating Agent of Task 11
E-mail: Konrad.mauch@ieee.org

A licence to print money?
turns? Could the ‘PV bubble’ burst? And
naturally, where exactly do the risks and
opportunities lie?
While it is not necessarily straightforward to
tick these items on an investor’s checklist,
the body of information and analyses that
can assist the finance sector is growing. The
performance of current-generation PV systems is being monitored and analyzed, with
international results now becoming available. The PV industry is dynamic and growing
very rapidly, with new local entrants, global
consolidations of companies, commodity
trading, feedstock supply issues and so on.
The trends of costs and prices are similarly
complex – some aspects reflect the global
market, others are locally driven. Extraordi-

nary growth rates of grid-connected PV are
being experienced in an increasing number
of politically-driven, heavily subsidized gridconnected markets. At the same time, and
independent of public funding support,
these markets are seeing the value of enhancing the security of electricity supply. In
developing countries in particular the potential to provide electricity to populations
that will never be connected to an electricity
network, provide clean water to alleviate
the staggering infant mortality rates from
drinking dirty water, and generally contribute to the Millennium Development Goals
of poverty reduction and enhancement of
quality of life all point to the significance
of PV technology – and to the challenging

financial pathways to these markets.
To help to develop these insights further
with the investment sector, IEA PVPS plans
to hold a series of ‘PV and Finance’ workshops, starting with Zurich in November this
year – further workshops are envisaged for
Tokyo, New York and Kuala Lumpur depending on the needs of the market.
Participants in these workshops can look
forward to a series of expert presentations,
discussion periods, networking opportunities and PV technical visits. Detailed information will be provided to regional finance
interests at a later date, reported in subsequent issues of this newsletter and posted
on the websites of this Programme and the
IEA.

Key Environmental Data
While many technologies make
claims on the moral high-grounds of
sustainability and environment,
numbers to back the claims are not
quite so common.
The PV industry and the technology’s supporters in general do not enjoy the luxury of
being able to ignore the challenges that are
sometimes levelled at their technology – indeed, the amount of public funding supporting PV worldwide demands that a strong
position be taken on these issues. Two activities within IEA PVPS are of interest.
Work carried out within Task 10, Urban
Scale PV Applications has been published in
conjunction with the European Photovoltaic Technology Platform and the European
Photovoltaic Industry Association (EPIA). The
report, ‘Compared Assessment of Selected
Environmental Indicators of Photovoltaic
Electricity in OECD Cities’, prepared by
HESPUL with the support of the French
Agency for Environment and Energy Man-

agement (ADEME), presents the results of a
26 OECD country survey.
Existing studies have been reviewed with
regard to the energy content of PV systems,
to calculate the so-called energy pay-back
time (defined as the time in years needed
for a PV-system to ‘reimburse’ the initial
energy investment) and the derived energy
return factor (the number of times a PV system will reimburse its energy content during
its commercial life). Other indicators such as
displaced CO2 emissions and spent nuclear
fuels from electricity generation are presented where relevant for the surveyed
countries.
The performance of PV systems is assessed
in the full version of the report on a countryby-country basis and even includes a city-bycity approach in larger countries where the
potential for urban-scale integrated PV is
highest, covering 41 main cities in total in
the 26 countries.
The full report can be downloaded from the
IEA-PVPS website www.iea-pvps.org.

Further to the workshop on PV Environmental Health and Safety issues held in conjunction with the European PV Solar Energy
Conference in Barcelona in June 2005 and
reported in the previous issue of this newsletter, the IEA PVPS Programme has made
progress towards this topic becoming a new
activity of international collaboration within
the Programme. At least ten of the member
countries of IEA PVPS have agreed to commit the resources necessary to undertake
this activity and, in true reflection of international collaboration, the European Photovoltaic Industry Association (EPIA) and the
USA have agreed to jointly lead the new
task. Workplan development is underway
with an initial meeting scheduled to be held
in Paris in June 2006, and it is likely that the
focus of activity will include both life cycle
assessment and waste and recycling issues.
Progress will be reported in the next issue of
the newsletter.
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IN BRIEF
France
Under the Finance Act that came into
force in 2005, private individuals subject to income tax are eligible for partial reimbursement against PV equipment costs (installation costs are not
taken into consideration). Initially the
credit was set at 40 %. This has increased to 50 % for 2006, capped at
4 000 EUR per person (i.e. 8 000 EUR
in the case of a couple). Nominally a
tax credit, the reimbursement actually applies even if the total amount
of tax due is less than 50 % of the
capital investment. The fiscal measure, which is scheduled to continue
until 2009, replaced the residential
grant programme previously administered by ADEME.
Public and commercial PV projects are
still eligible for grants against part of
the installed costs, though the subsidy amount is assessed on a case-bycase basis as part of calls for projects.
For new buildings, ADEME is insisting
on a quality architectural integration
approach coupled to a strong energy
management policy.
There have also been some recent
changes to the feed-in tariffs on
mainland France. These were initially
set at 0,14 EUR per kWh but as of 31
March these have increased to 0,225
EUR per kWh for private residential
systems and 0,30 EUR per kWh for
systems installed on industrial or
public buildings. The rate applied for
the overseas departments (0,28 EUR
per kWh) remains unchanged for the
time being.

Israel
By 2007 at least 2 % of Israel’s electricity must be generated from renewable sources to comply with a
national government resolution. The
contribution is set to reach 5 % by
2016. The Ministry of National Infrastructure is preparing regulations to
govern purchases of electricity from
private producers by the Israel Electric

PV POWER



For plants larger than 50 kW, the tariff is subject to a tender mechanism,
with preference given to systems that
require a lower tariff.

Mexico
Home system at the Bedouin village of
Drijat
[photo dr. ibrahim yihia]

Corporation. It is expected that these
regulations will positively influence
the local PV market.
Separately, the Municipality of Tel
Aviv has decided in principle to mandate the incorporation of PV systems
on all public buildings undergoing
restoration though at this stage it remains to be seen how the decision
will be implemented.

Italy
In August 2005 the long-awaited
and much anticipated Italian feed-in
tariff was launched. Within only a
few days more than 3 600 application
had been submitted; 78 % of them
– corresponding to 88 MW – were
accepted for tariff-support. The rush
of applications did not stop then; between October and December a further 7 500 applications were received
corresponding to a total power of
about 190 MW.
This enormous demand prompted a
new decree in February 2006 which
has increased the target capacity eligible for the feed-in tariff from 500
MW to 1 000 MW by 2015.
The preferential tariff applies to the
total electric energy produced by the
PV plant. The incentives, which are
open to individuals, companies, condominia and public bodies, are fixed
for a period of 20 years. The initial
tariff ranges from 0,445 EUR/kWh
to 0,490 EUR/kWh, dependent on
the nominal capacity of the system.
From 2007, the tariffs will be revised
annually, reducing by 5 % per year,
corrected for inflation.

In December the Lower House of
Congress approved a bill that will
enshrine support for renewable energy resources in Mexican legislation.
Although not addressing any specific
renewable energy resource the bill
carries elements that could positively
impact the implementation of PV systems. For instance, it obliges the national electric grid operators to take
up, at any time, electricity generated
from intermittent renewable energy
resources; mandates the creation of
a Green Fund to provide incentives to
feed renewable energy-based electricity to the national grid; and mandates the creation of a Fund to foster
Emerging Technologies whose generating costs are not yet competitive
with conventional alternatives.
Additionally a Rural Electrification
Fund will be created to support
projects with renewable energy in
remote communities. The target is to
increase the contribution of renewables (excluding large-scale hydropower) to 8 % of the total electricity
generating capacity by 2012. This bill
is expected to be ratified by the Senate in early 2006.

special attention is being devoted to
the relation between impurity levels
and cell efficiencies. Other R&D activities include work on CIS coated
glass micro-spheres and fast deposition of amorphous silicon.

Spain
Final figures for 2005 are not yet in,
but indications are that an additional
24 MW of grid-connected capacity
were installed in Spain in 2005, up
by almost 300 % on the previous
year. This is largely a result of the attractive feed-in tariff which is giving
investors confidence that PV systems
represent a profitable proposition.
Venture capital funds and financial
entities are looking with interest at
the new business.
At the same time, the government
has revised upward its target for PV
installed capacity by 2010 from 135
MW to over 400 MW.

Sweden
Since May last year a market deployment initiative has been operational
in Sweden, with an investment subsidy of 70 % for PV in public buildings.
During the first eight months of the
programme, 30 % of the 100 million
SEK (13,6 million USD) cap had been
reserved, indicating a strong increase
can be expected in installed grid-connected power in 2006.

Netherlands
The Dutch PV sector has been having rather a torrid time over the past
few years, with domestic installations
falling to around 2 MW in 2005 from
3,2 MW in 2004 and almost 20 MW
in 2003. Despite this, there are some
interesting developments underway
in the R&D field. A key focus is on

Royal Institute of Technology, Stockholm.
[photo energibanken ab]

addressing the current shortage of
low-cost PV grade silicon by reducing
the silicon consumption per Wp and
developing production processes for
solar grade silicon. In the latter area,

For further information about any
in-brief articles, contact the relevant
national newsletter representative
(see list on P7).

PVPS NEWS
Much more than just a
pretty face

The Lisbon Ideas Challenge presents a
great opportunity for urban-scale PV
innovation
[photo the eden project]

PV’s additional values beyond energy production have been well documented over the years within different
activities of the IEA PVPS Programme.
The latest proposed highlighting of
the potential architectural benefits
of the technology was reported in
the previous issue of PV Power and
comes from Task 10, Urban Scale PV
Applications, in the form of a design
competition based on the integration
of PV on urban-scale structures.
The ‘Lisbon Ideas Challenge’ is now
well and truly up and running with

New on our Website
The IEA-PVPS website holds
numerous PV-related statistics,
reports, news and other features
to view or download. The site is
regularly updated.
Recent additions include:
Information on the new activity,
PV hybrid systems within minigrids (Task 11)
Emerging data from the Task 2
global survey of PV system cost
development over time
The IEA PVPS Annual Report for
2005 will also be available for
download very soon
Visit www.iea-pvps.org

Diary Dates...

the competition’s website registration area open for business. Interested parties are urged to obtain their
registration code for submitting a
project via the competition entry documents and are also able to receive
support for the development of their
idea. The website provides a valuable
resource for developing a PV project
design, with links to manufacturers
and industry associations, PV simulation tools plus information about PV
in general and PV projects.
For further information
www.lisbonideaschallenge.com.pt

Desert PV a step closer
Phase II of the IEA PVPS activity on very
large-scale PV systems (VLS-PV) is approaching its conclusion. Outcomes
from Task 8, the VLS-PV group’s work
over the past three years will be presented at an international symposium on 9 October 2006, in Makuhari (Chiba), Japan as a side event of
Renewable Energy 2006 conference.
Results of project proposals for specific desert areas will be reported. The
event will also provide an opportunity
to discuss the workplan for the next
phase. The symposium will include
simultaneous translation between
English and Japanese.
The technical report on Phase II is
to be published as a book, ‘Energy
from the Desert: Practical Proposals
for Very Large Scale Photovoltaic’.
The publication includes analyse)ºs
of opportunities for implementing
VLS-PV in the Mediterranean, Middle
East, Chinese and Mongolian Gobi
and Western Australian Deserts, as
well as life-cycle and resource analyses and discussions of alternative cell
technologies and configurations.
Symposium participants will each
receive a free copy of the Phase II
Report.
Contact Keiichi Komoto
keiichi.komoto@gene.mizuho-ir.co.jp

Asia International RE Conference
and Exhibition 2006
Bangkok, Thailand
6-9 July 2006
☛ CMP Media (Thailand)
Tel: +66 2 642 6911/8 Ext. 222
www.thai-exhibition.com

8th Renewable Energy
Finance Forum
London, UK
25-26 September 2006
☛ Glenn Cooney, Euromoney
Tel: +44 (0)20 7779 8914
www.euromoneyenergy.com

9th World Renewable Energy
Congress and Exhibition
Florence, Italy
19-26 August 2006
☛ Prof. Ali Sayigh
Tel: +44 (0) 1273.625.643
www.wrec2006.com

Renewable Energy 2006
Chiba, Japan
9-13 October 2006
☛ Dr. Masayuki Kamimoto, Secretary General (AIST)
E-mail: inquiry@re2006.org
www.re2006.org

21st European PV Solar Energy

Solar Power 2006

Conference and Exhibition
Dresden, Germany
4-8 September 2006
☛ WIP-Renewable Energies
Tel: +49 (0)89 720 12 735
www.photovoltaic-conference.com

San Jose, CA, USA
16-20 October 2006
☛ Michelle Brownstein, SEIA
Tel: +1 202 682 0556
www.solarpowerconference.com
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Northern Sun
CASE STUDY
ProJECT Summary

• Location: Yellowknife, Canada
• Application: Federal government
offices
• Concept: highly insulating, easy
installation PV curtainwall
(by Visionwall
• Wall / PV Area: 800 m2 / 300 m2
• Annual output: 21,1 MWh
• CO2 abatement: 129 tonnes pa
(includes thermal benefits)
Contact: Mike Lubun or Josef Ayoub
E-mail: mlubun@nrcan.gc.ca
or: josef.ayoub@nrcan.gc.ca

The Canadian government is leading by
example with a new building for 200 pub-

lic service employees that incorporates the
most advanced building-integrated PV installation north of latitude 60.
Working in partnership with industry, the
Government designed the building to be an
environmental showpiece for the North. The
7 200 m2 four-storey ‘Greenstone’ building
incorporates innovative energy conservation measures and also meets five percent
of its electrical needs through onsite solar
generation. A 33,5 kW PV array is built into
a high performance, south-facing concave
glass curtain wall. The PV laminates are integrated into modular frames of energyefficient glazing systems. These combine
two optically clear films, internally suspend-

ed between two layers of glass to create
three insulating air spaces. The solar cells
are laminated between two sheets of glass
and form the exterior side of the PV glazing units. This construction gives excellent
thermal insulation (R-value ≈ 8). The wiring
is incorporated in the frame of the glazing
units, allowing easy ‘snap-fit’ installation.
The building is scheduled to become the
first ‘North of 60’ Leadership in Energy and
Environmental Design (LEED) Silver certified
project. The LEED standard, originally developed in the USA and recently adopted
in Canada, provides an effective and consistent framework for gauging sustainable
building design.

IEA

Light and Life in the Bush
Bushlight is an initiative of the
Australian federal government that
aims to support life and livelihood
opportunities for remote indigenous
communities in the north and west of
the country.
There are over 1 200 remote indigenous
communities throughout Australia, many
of which are not connected to electricity
grids. Bushlight focuses on establishing and
supporting sustainable – i.e. affordable,
consistent and reliable – renewable energy
services; a tremendous challenge given the
remote and harsh outback environment and
limited technical and financial capacity of
many aboriginal communities.
Central to the success of the project is the
energy planning process which involves the
PV POWER



entire community and helps give an understanding of how energy is used for lighting, refrigeration, cooking and other services. Families agree to a household energy
budget which is used as the basis for system
sizing. The community involvement also extends to budget planning and establishing
agreements for future system service and
maintenance, and battery replacements.
These service costs are typically financed
from savings in diesel purchases which the
RE systems displace.
Hardware development has also been fundamental to the project. Systems are designed to withstand extremes of temperature as well as the ravages of insects, tropical
rainstorms and, in some areas, cyclones.
The systems also incorporate intuitive controls and energy management features to

help users monitor their energy use, and if
necessary force disconnect of non-essential
circuits until batteries are recharged or a
generator is switched on.
Contact: Grant Behrendorff
E-mail: enquiries@bushlight.org.au
www.bushlight.org.au

