
G E N E R A L  F R A M E W O R K
Photovoltaics is an important renewable energy technology for
Australia, with well established research groups and off-grid markets
providing a good base for expanding grid and export markets. Public
interest in climate change is now high and the new Government
elected in late 2007 has ratified the Kyoto Protocol. Although 
PV remains a relatively high cost option, because of Australia’s low
electricity prices, its implementation is more straightforward 
than many other energy options, with few aesthetic, noise, water 
or emission issues arising. Hence, with Australia’s excellent solar
resources and continued rebates, the PV market is expected to 
grow more rapidly over the coming years.

The largest installed capacity of PV in Australia is for off-grid
industrial and agricultural applications. These include power systems
for telecommunications, signalling, cathodic protection, water
pumping and lighting. Significant markets also exist for off grid
residential and commercial power supplies and increasingly for fuel
saving and peak load reduction on community diesel grid systems. The
number of PV installations connected to central grids has increased
steadily. The main grid applications are rooftop systems for private
residences, schools and community buildings, with commercial
interest now emerging, as a result of green building codes. There is
also a growing market for recreational PV applications, for caravans,
boats and off-road vehicles.

N AT I O N A L  P R O G R A M M E S
In 2006 a total of 23,7 MAUD was spent on PV market support
programmes, the largest portion of which was spent on off-grid 
PV applications to displace diesel fuel use.

The Renewable Remote Power Generation Programme (RRPGP) is 
an Australian Government programme, administered by State and
Territory Governments which aims to increase the use of renewable
energy for power generation in off-grid and fringe of grid areas, to
reduce diesel use, to assist the Australian renewable energy industry
and the infrastructure needs of indigenous communities, and to reduce
long-term greenhouse gas emissions. The target groups are indigenous
and other small communities, commercial operations, including pastoral
properties, tourist facilities and mining operations, water pumping and
isolated households that operate within diesel grids, use direct diesel
generation or are at the end of long grid lines. Grants of up to 50 % 
of the capital cost of renewable generation and essential enabling
equipment are available, with additional funding provided by some
States.

The Photovoltaic Rebate Programme (PVRP) is funded by the Australian
Government and provides PV rebates to householders and owners of
community buildings, such as schools, to install photovoltaic systems
in order to reduce greenhouse emissions, assist in the development of
the Australian PV industry and increase public awareness of renewable
energy. The householder rebates were doubled in 2007, to AUD8/Wp for
the first kWp, with a corresponding increase in demand. School and
community installations are eligible for a 50 % rebate, capped at 2 kWp.
1 230 systems were installed in 2006, amounting to 1,85 MWp, 
of which 75 % were on grid connected buildings. Since the start 
of the programme in 2000, more than 8 000 systems, using 10 MWp 
of PV, have been installed and rebates of over 40 MAUD have been
provided. From 2007 an additional 150 MAUD over 5 years was
allocated to the programme.
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Fig. 1 – PV Water Pumping (photo S. Troman).
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1,64 MWp of PV was installed under RRPGP in 2006, bringing the 
total installed capacity to 7 MWp under this programme, of which
1,44 MWp is installed in large utility run diesel grid systems. The 
latter includes 0,72 MWp of solar concentrating dishes commissioned 
in the Northern Territory. The RRPGP also provides funding for industry
support activities, such as test facilities, standards development,
training, feasibility studies and demonstration projects, as well as
support for the Bushlight programme to assist with deployment of
renewable energy systems in small indigenous communities. More 
than 100 PV powered household systems have now been installed 
via Bushlight, with specifications developed in consultation with the 
end-users. 

The Low Emissions Technology and Abatement (LETA) program has 
26,9 MAUD to assist the uptake of low emission technologies by
supporting development of PV-related standards, training of PV
designers and installers, and of solar resource mapping.

75 MAUD have been allocated over 5 years to the Solar Cities
programme, to demonstrate high penetration uptake of solar
technologies, energy efficiency and smart metering and to improve 
the market for distributed generation and demand side energy solutions.
Utility interest in PV has been rekindled by the Solar Cities Programme,
after some years of low activity, with 5 electricity retailers now
actively involved. Consortia, comprising a mix of PV companies, banks,
local governments, utilities, building companies and research groups,
were formed to bid for the Solar Cities funding. 5 Solar Cities have
been announced – Adelaide, Townsville, Blacktown, Alice Springs and
Central Victoria. The new Australian Government has indicated an
interest in funding further Solar Cities. 

R, D & D
Photovoltaics research and development is undertaken across a range 
of university, government and industry facilities. University research
groups largely undertake fundamental device research, while industry-
based and collaborative research involves PV manufacturing processes
and PV systems. In 2006, 6,95 MAUD was spent on research at
universities and research institutes and 0,59 MAUD on demonstration.
The following describes some of the largest research programmes.

The Photovoltaics Centre of Excellence, University of NSW undertakes
research in three interlinked strands aimed at near-term “first-
generation” product based on silicon wafers, medium-term “second-
generation” thin-film cell technology and long-term “third-generation”
solar cells with both high-efficiency and thin-film. 

The Centre for Sustainable Energy Systems, Australian National
University undertakes research into solar thermal and photovoltaic
technologies including cell performance, thin films, efficiency and
processing, parabolic trough and paraboloidal dish PV concentrator
systems, and associated concentrator cells, trackers, controllers and
mirrors, as well as PV-thermal systems.

Murdoch University has an amorphous silicon research group,
investigating cell designs which improve performance. New cell
designs, using a combination of nanocrystalline and amorphous silicon
alloys are being developed and improved methods of producing solar
grade silicon directly from metallurgical grade material are being
investigated.

Murdoch University also hosts the Research Institute for Sustainable
Energy (RISE), which in turn runs ResLab, a renewable energy test 
and standards centre. RISE is actively involved in PV module testing, 
PV based remote area power supply system modelling and development
and, as well as PV standards development and verification.

University of Melbourne, with partners Monash University, Securency,
BP Solar, Merck, Blue Scope Steel, and NanoVic, is undertaking
research into organic “plastic” PV cells with the possibility of
producing flexible solar cells, or coatings that function as sunlight
harvesting paints on roofs or as an integral part of fabrics. The
research includes improved power conversion efficiencies, which are
currently around 5 %.

The Commonwealth Scientific and Industrial Research Organisation
also has a growing research programme in organic photovoltaics, with
expertise in synthesis of light-harvesting molecular materials, organic
device fabrication and characterisation of photovoltaic performance.
It is working in collaboration with the Melbourne University based
team described above, as well as with international partners, as part
of the International Consortium for Organic Solar Cells. 

IMPLEMENTATION
A number of Australian Government programmes support the 
PV market in Australia, as described above. Some support is also
provided via the Mandatory Renewable Energy Target for the
electricity sector, which is to be extended by the new Government.
Most State Governments have also introduced Renewable Electricity
Targets and while electricity retailers offer Green Power programmes,
some PV specific. 

Several State Governments are considering feed-in-tariffs for PV. 
To date only South Australia has implemented one: AUD 0,44/kWh
(about twice the standard retail tariff in Adelaide) for 20 years, on
exported electricity only. Similarly, electricity retailer EnergyAustralia
offers an AUD 0,27/kWh buyback tariff (twice the typical Sydney
tariff) for net export between 2 and 8pm. This may encourage west 
facing PV arrays.
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Fig. 2 – The Bushlight Energy Management Unit user interface.
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INDUSTRY STATUS
BP Solar is the largest commercial PV manufacturer in Australia 
with an installed cell capacity of 50 MW. In 2006 it produced 36 MW
of cells and 7,6 MW of modules. The company is also active in the
development of safe and efficient installation systems and procedures
including new frame types, mounting systems, smart communications
and modular pre-designed packaged systems. BP Solar and Dux have
developed a combined PV / solar water heater kit, sold as the BP Solar
Energizer Plus. It is available in several sizes and aims to streamline
household solar conversion.

Bushlight was established under the RRPGP to provide sustainable
energy services to remote aboriginal communities. It has developed 
a modular, scalable renewable energy power supply system which can
supply loads between 2 and 32 kWh per day, with provision for a
diesel generator to cater for higher loads if required. The systems are
designed in conjunction with the community, which is also provided
with appropriate educational material. For community systems, energy
management units are installed at each house to ensure community
supply is maintained. 

CSG Solar commenced commercial module production in Germany
during 2006 but continues its research in Australia on Crystalline
Silicon on Glass, a thin film PV technology based on initial research 
at the University of NSW.

Dyesol is the industrial research hub for the world’s network of
researchers into Dye Solar Cell (DSC) technology. Dyesol researches,
develops and manufactures DSC materials and components, including
nanoparticulate pastes and dyes, as well as equipment specifically
designed to research and manufacture DSC. 

Origin Energy is commercialising the “Sliver cell” PV technology
developed by the Australian National University. The technology
promises crystalline Si cell performance with significantly lower wafer
requirements. Trial 10 W and 70 W modules have been produced from
a 5 MW Pilot Plant. 

PV Solar Energy Pty Ltd has developed a PV roof tile which uses 
a low cost pluggable PV junction box and monocrystalline solar cell
laminates. Installation options include active air flow in the roof 
space below the modules to keep them cool and to allow warm air
circulation into the building during winter months.

Solar Systems Ltd. has developed and commercialised a PV tracking
concentrator dish system for off-grid community power supplies and
end of grid applications. Current systems achieve 500 times

concentration and use air or water cooling. The systems were initially
based on silicon cells, but upgrading to higher efficiency non-silicon
devices is now underway. The company has been granted 75 MAUD
from the Australian Government and 50 MAUD from the Victorian
Government towards a 154 MW heliostat PV concentrator power
plant to be built in northern Victoria. Installation will commence 
in 2008. 

MARKET DEVELOPMENT
PV installations in Australia in 2006 totalled 9,72 MWp, a 16 %
growth since 2005. Of this, central grid installations accounted for 
2,1 MW, off-grid residential 3,37 MW, off-grid industrial and
agricultural 3,58 MWp and diesel grids 0,625 MWp. Grid installations
grew at a rate of 31 % and now account for nearly 13 % of installed
capacity. The recent doubling of PVRP rebates is likely to see a large
increase in the grid market for PV over coming years, while continued
increases in diesel fuel prices will also keep the off-grid market
growing.

PV module and system prices increased by 4-10 % in 2006, with the
flow through of earlier international silicon prices, as well as more
stringent training and OH&S procedures. Module prices averaged 
AUD 8,50 and rooftop systems 12,50 AUD per Wp. Price competition
for both modules and systems is likely to see prices stabilise and begin 
to drop in 2008.

FUTURE OUTLOOK
The Australian PV market has been growing steadily over the past
decade, assisted by government grant programs, but began to increase
markedly towards the end of 2006 when public awareness and
discussion of climate change increased. From 2007 the PV market 
is expected to grow at a faster rate since Federal Government grant
programs have been extended or increased and several State
Governments have announced local renewable energy targets. 
BP Solar is the only flat plate PV manufacturer in Australia at present,
with a production capacity far in excess of current local use. There 
is interest in establishing other PV plants, so an increase in the local
market may stimulate some proposals. It may also encourage local
commercialisation of new PV technology, most of which currently
goes overseas. 

Solar Systems continues its development and installation of
concentrator PV systems, with the market increasing both in Australia
and internationally, particularly for use in diesel grids. Australia has
more than 400 MW of diesel generation which will be impacted 
by both diesel price increases and any introduction of a carbon price,
so that this market is also likely to grow strongly over the next five
years.

State and Federal Governments are currently developing plans 
for a national Emissions Trading scheme, which will reduce the margin
between renewable and fossil fuel based electricity supplies and
provide another boost for the PV market. 
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Fig. 3 - Bushlight community RE System installed at Wanmarra 
outstation in Central Australia.


