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FORWARD

FORWARD 
THE CLEAN ENERGY COUNCIL IS  
THE PEAK BODY REPRESENTING  
THE RENEWABLE ENERGY INDUSTRY  
IN AUSTRALIA. 

Its diverse membership covers mature clean  
energy technologies such as wind and solar  
photovolataics (PV) through to emerging  
technologies such as marine energy,  
bioenergy and battery storage.  
In December 2010, the Clean Energy Council held 
an industry workshop to discuss the challenges 
facing the large-scale solar sector. An outcome  
of this workshop was the establishment of a 
Large-Scale Solar Working Group to guide the 
development of a Policy Roadmap for the sector.

The Policy Roadmap has been developed by the 
Clean Energy Council and Working Group in 
consultation with industry and research experts, 
project developers and financiers. The Roadmap  
is intended to provide a guide to policy makers 
about the challenges facing the large-scale solar  
sector in Australia and the potential long-term 
policy responses.

New sources of clean energy generation will 
become increasingly important into the future – 
both to support an expanding and transitioning 
economy and to meet Australia’s emissions  
reductions targets. Consistent with approaches 
taken by governments worldwide in response to 
climate change, the Clean Energy Council strongly 
supports a mixed policy response that will:

→ implement an emissions trading scheme to   
 price pollution into the future;
→ set long-term, effective, mandatory targets   
 for the level of renewable energy generation  
 in the electricity market;
→ direct investment into research, development  
 and deployment for new and emerging  
 technologies to ensure clean energy  
 generation becomes cheaper over time; and,
→  deliver effective energy efficiency policies to  
 improve the efficiency of the energy being   
 consumed in the marketplace.

The large-scale solar sector remains in its  
infancy in Australia, due partly to the evolving  
nature of the technology internationally, but also 
due to the policy settings resulting in limited  
experience of project delivery within the country. 
Internationally, large- scale solar projects are  
been deployed at scale in places like Spain,  
Germany and the United States. These technologies 
will play an increasing role in the renewables mix, 
both globally and domestically. The International  
Energy Agency (IEA) forecasts that concentrated  
solar power could provide Australia with 5 per cent 
of its energy by 2020.

Australia’s wealth of solar resources, world-class 
research facilities and highly skilled workforce  
make it a perfect test bed for many technologies  
and a logical place to deploy these technologies  
at scale to capitalise on regional economic  
growth opportunities. 

Policy uncertainty remains one of the greatest  
hurdles facing the renewable energy sector.  
This is no exception for large-scale solar, which  
has faced uncertainty around the operation of  
a carbon price in Australia as well as announced 
amendments and changes to funding opportunities, 
such as the Federal Government’s Solar  
Flagships program.

There is no question the Solar Flagships program 
has put Australia on the international map for  
large-scale solar investment. The sector now  
needs to see a stable policy environment and  
a plan to deliver a pipeline of projects to 2030  
and beyond, to capitalise on interest from the  
investment community and developers.

The Clean Energy Council hopes this Policy  
Roadmap provides the path for the effective  
deployment of large-scale solar projects as  
we build Australia’s clean energy economy.
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CHAPTER
ONE

KEY OBJECTIVES 
Three key objectives for the development of the large-scale solar sector in Australia supported by  
the Clean Energy Council include:
• Consistent deployment of projects which allows significant improvement of local skills and knowledge;
• A clear pipeline of projects planned for deployment by 2020, 2030 and 2040 to ensure large-scale solar 
 plays a key role in Australia’s energy mix to 2050;
• A focus on deploying a significant capacity of commercially ready technologies in addition to supporting  
 Australia’s comparative advantages including:
 → the availability of Australia’s excellent solar resources;
 → research and development capability;
 → potential for hybridisation of coal and gas plants; and
 → end-of-grid or off-grid opportunities, reducing transmission grid upgrade costs and application 
  in remote areas currently using diesel generated electricity.

IMAGE SOURCE - 
ABOVE: Pacific Solar
MIDDLE: Horizon  
Power
RIGHT: Alice Springs 
Airport Solar  
Power Station
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CHAPTER
ONE

OUR RECOMMENDATIONS

KEY ACTIONS FOR GOVERNMENTS IN THE 
NEXT FIVE YEARS:

 • Create a stable policy environment to facilitate investment in large-scale solar projects
 Ongoing uncertainty in the climate change and renewable energy policy environment has dampened  
 potential interest from the investment community and industry.	 	
	 Australia must create a stable and consistent policy environment to attract investment and capitalise 
 on the growth of an international market.

• Clearly plan a pipeline of large-scale solar projects required by 2020, 2030 and 2050 in order  
 to achieve cost reductions and build local capacity
 A regular, clearly communicated schedule of projects to be supported over time is critical both for 
 investors and industry to invest time, money and resources into developing a local industry and to  
 undertake assessments of cost reductions in each technology and scale category.   
 Funds should be allocated on a competitive basis and facilitate a range of project scales accounting  
 for differing technology types. 

• Secure long-term sustainable funding for project deployment 
 The most significant hurdle for all large-scale solar projects lies in the cost barrier for entry to and  
 operation in the marketplace. Bridging the cost gap requires overcoming the up front capital hurdle  
 and securing a long-term revenue stream for the project.

 Government should focus on delivering a funding program which:

• Provide sufficient support for off-take agreements
 Governments can provide appropriate support for developers to secure a revenue stream for   
 their projects through:

 → regulated mechanisms such as feed-in tariffs or reverse auction mechanisms; or
 → facilitating power purchase agreements  executed directly by governments or otherwise  
  by reducing price risk through mechanisms such as contracts for differences.

 → deploys a significant pipeline of projects to  
  improve learnings and achieve continual  
  cost reductions;
 → tailors a mix of financial support to  
  technologies at various points along the  
  commercialisation process;
 → supports both commercially proven  
  technologies in Australia as well as  
  demonstrated technology innovations, with  
  funding support reflective of the stage of  
  development of the technology;

 → ensures appropriate support for developers 
  to secure a revenue stream for the project,  
  facilitated by appropriately structured 
  revenue subsidies or by facilitating an  
  off-take agreement; and
 → prioritises sustainability, certainty and  
  longevity when developing revenue  
  support mechanisms.
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CHAPTER
ONE

KEY ACTIONS FOR GOVERNMENTS IN THE 
NEXT FIVE YEARS CONTINUED:
• Develop preconditions for program participation
 Clear objectives should be set for future programs which allow new entrants, deploy proven  
 technologies and ensure a sufficient level of commitment from participants to the process.

 Approaches taken internationally to achieve these objectives include:

 → requirement for application by only commercially proven technologies;
 → requirement for demonstration of ability and capability to deliver the project; and
 → up front financial guarantees or securities.

• State government support for land acquisition and licensing frameworks, streamlined planning  
 processes and revenue subsidies
 Policies that could be put in place by state governments to attract investment include: 

 → identification of potential locations for large-scale solar development and streamlining of the  
  licensing frameworks with respect to land acquisition;
 → the delivery of pre-approved tracts of land for large-scale solar development or ‘solar precincts’; and
 → revenue support either through the execution of a  power purchase agreement or delivery of a  
  feed-in tariff for eligible projects.

• Facilitate grid connection
 A more transparent and cooperative process to engage network service providers with respect to  
 information provision should be developed. Greater commitment of time and resources to meet project  
 schedules within network service providers (NSPs) would greatly improve the grid connection process.

• Improving the quality and quantity of solar resource data 
 Government should dedicate a significant amount of funding available over a five year period to increase  
 solar  resource data collection. Increased on-ground monitoring stations at the Bureau of Meteorology  
 and Geoscience Australia would improve the quality and quantity of data availability for developers and  
 financiers undertaking resource assessments.
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CHAPTER
TWO

CURRENT STATUS  
OF PROJECTS IN AUSTRALIA
THE LARGE-SCALE SOLAR INDUSTRY IN AUSTRALIA REMAINS IN ITS INFANCY. 
DESPITE HAVING ACCESS TO SOME OF THE WORLD’S BEST SOLAR RESOURCES, 
AUSTRALIA CONTINUES TO LAG BEHIND OTHER COUNTRIES IN THE UPTAKE  
OF THE TECHNOLOGY. 
This has been largely due to the lack of a supporting policy framework within which the  
technology can be deployed, leading to an accompanying deficit in on ground project delivery,  
experience and skills development. 

In the 2010 industry report prepared for the Clean Energy Council, Australian Cleantech found  
the only constructed large-scale solar projects currently within Australia are:

IMAGE SOURCE - 
ABOVE: Ausra  
Technology at Liddell 
Power Station
RIGHT: Australian 
National University
TOP RIGHT: Wizard 
Power

 The first stage of Solar Heat & Power’s 
 1 megawatt (MW) demonstration plant at the   
 Liddell Power Station in New South Wales,   
 commissioned in 2004 and extended to 3 MW  
 in 2008.

 The 0.5 MW Wizard Power demonstration 
 plant, using an improved version of the  
 above dishes.

 Two ‘Big Dishes’ constructed at the 
 Australian National University in Canberra. 
 Dishes have the highest optical efficiency out   
 of the various large-scale solar technologies,   
 as well as the greatest amount of  
 heat concentration. 

 And remote installations made by Solar  
 Systems and Green and Gold. 



7solarpv LARGE-SCALE SOLAR POLICY ROADMAP

CHAPTER
TWO

NEW PROJECTS ON GROUND IN 2011 INCLUDE:
Uterne Solar Park in Alice Springs (SunPower Corporation)

As part of the Alice Solar City project, a 1 MW solar power station has been built in Alice Springs.  
Developed in partnership between SunPower Corporation and the Northern Territory’s Power and 
Water Corporation, once commissioned it will be the largest tracking solar plant in Australia. 
$3.3 million in funding from the Federal Government was allocated to this project as part of its  
$94 million Solar Cities program. It is the third project in Alice Springs, after the 304 kilowatt (kW)  
Crowne Plaza installation and the 235 kW Alice Springs Airport solar plant.

University of Queensland, St Lucia campus solar  
project (Ingenero)

Developed by Ingenero and located at the University  
of Queensland’s St Lucia campus in Brisbane,  
the project will be the largest flat panel photovoltaic  
array in Australia, generating 1.22 MW of power,  
harvested from 5004 panels across four rooftops.

Kogan Creek Solar Boost project (CS Energy)

Highlighting the great potential for the hybridization  
of large-scale solar projects in Australia, the CS Energy  
project at Kogen Creek Power Station near Chinchilla  
once built will be the largest solar integration with a  
coal-fired power station in the world. 
The $104.7 million project, delivered by CS Energy  
in partnership with the Federal and Queensland  
governments and AREVA Solar, will involve the  
installation of a 44 MW solar thermal addition to  
the Kogan Creek Power Station. 

IMAGE SOURCE: 
ABOVE: SunPower 
Corporation
MIDDLE: The  
University of 
Queensland 
RIGHT: Alice Springs 
Airport solar station, 
built by Ingenero
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CHAPTER
TWO

SOLAR FLAGSHIPS PROGRAM
Announced in May 2009, the $1.5 billion Solar Flagships program was the first policy targeted by the  
Federal Government to specifically support the large-scale solar sector in Australia.

52 initial applications were lodged under the program in 2009. Combined, these applications have the  
potential to deliver 10,000 MW of installed large-scale solar and generate around 16,000 Gigawatt-hours 
(GWh) of energy, enough to power over 2.2 million homes.

In May 2010, the government announced a shortlist of eight projects for Round One of the program,  
four of which were solar photovoltaic (PV) projects and four solar thermal.

The	shortlisted	projects	included:

In December 2010, the government announced that it had been advised of Acciona Energy’s withdrawal 
from the process and that it would proceed with a rigorous assessment of the seven remaining applications.
On 18 June 2011, the government announced the successful applicants of Round One, putting Australia on 
the map for forecast development; one solar PV project and one solar thermal project were named.

BP Solar proposed to build 150 MW of capacity at several locations across NSW, maximising power  
generation by using a single axis tracking system. Its project is a joint venture with consortium partners 
Pacific Hydro and Fotowatio Renewable Ventures.

Wind Prospect CWP’s 250 MW solar thermal project at Kogan Creek in Queensland will use special compact 
linear fresnel lenses to concentrate sunlight and power a turbine. Its project partners include CS Energy, 
Mitsuit & Co and AREVA Solar, which developed the lenses. 
On 8 July 2011, the government announced that Round Two of the Solar Flagships program would be  
managed by the newly-established independent body, the Australian Renewable Energy Authority (ARENA). 
The Federal Government has confirmed this will have no impact on the Round One projects.

• AGL Energy – thin film cadium telluride solar  
 PV technology, 150 MW, multiple sites across  
 ACT, NSW, VIC, QLD and SA
• TRUenergy – thin film cadium telluride solar  
 PV technology, 180 MW, Mildura
• Infigen/Suntech – crystalline silicon solar 
 PV technology, 195 MW, multiple sites across  
 NSW or VIC
• BP Solar – single axis tracking PV system,   
 150 MW, several locations across NSW

• Acciona Energy – solar thermal parabolic   
 trough, 200 MW, QLD or SA
• Parsons Brinckerhoff – solar thermal parabolic  
 trough, 150 MW, Kogan Creek, QLD
• Wind Prospect CWP – linear Fresnel, 
 250 MW, QLD
• Transfield Services – conversion of Collinsville  
 coal-fired power station into solar thermal  
 linear fresnel power plant, 150 MW, QLD.

Combined, these applications  
have the potential to deliver  
10,000 MW of installed  
large-scale solar and generate 
around 16,000 Gigawatt-hours 
(GWh) of energy, enough to  
power over 2.2 million homes.
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CHAPTER
THREE

POTENTIAL FOR 
LARGE-SCALE SOLAR IN AUSTRALIA 

THE WEALTH OF AUSTRALIA’S SOLAR RESOURCES
Australia’s comparative advantage in the international renewable energy marketplace partly lies in our 
abundance of natural resources. Sunlight is no exception. Not only do we have some of the greatest 
hours of sunlight per day (figure 3.1), we also have relatively high solar intensity (figure 3.2). 

Figure 3.1 – Hours of sunlight per day, Geoscience Australia, Australian Energy Resource Assessment
SOURCE - Sunwize Technologies, 2008.
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CHAPTER
THREE

THE WEALTH OF AUSTRALIA’S SOLAR RESOURCES
The Geoscience Australia Australian Energy Resource Assessment 2010 identified that while the highest  
resource potential lies in the Red Sea area, Australia and the United States have great potential due to  
their close proximity to the equator and average annual weather patterns. 
Australia has the highest average solar radiation per square meter of any continent in the world yet to date  
we have not capitalised on the potential benefits of large-scale solar. The uptake and deployment of solar  
energy technologies remains dependant largely on domestic policy settings.

The development of a sustainable, stable renewable energy industry in Australia will capitalise on  
our strengths and acknowledge the need to adopt a mix of support for technologies at various stages  
of development.

Figure 3.2 – Solar insulation and location to energy intensive industries
SOURCE - Drawn for ANZSES using data from the Australian Solar Radiation Data Handbook reproduced by the WWF.

Port Hedland

Nickel West Olympic Dam
Port Pirie/Augusta Kalgoorlie

Alice springs

Tennant Creek
Mt Isa

Fairview

Chinchilla

Energy Intensive
Industries

Highest

Lowest

Insolation



11solarpv LARGE-SCALE SOLAR POLICY ROADMAP

CHAPTER
THREE

SOLAR’S SUBSTANTIAL 
ROLE IN AUSTRALIA’S 
ENERGY TRANSITION  
CHALLENGE
Around 36.7 per cent of Australia’s greenhouse  
gas emissions are directly attributable to the 
electricity generation sector. The transition to a 
clean energy economy will be critical to Australia 
meeting its international emissions reductions 
targets and minimising the impacts of dangerous 
climate change.

In 2009, Australia legislated a Renewable Energy 
Target (RET) of 20 per cent by 2020 to support  
the deployment of mature, commercialised  
renewable energy technologies. To date the RET 
has largely supported hydro, wind and small-scale 
solar PV and hot water systems. This has been 
predominantly due to the lower costs of these 
technologies relative to other renewable  
technologies, but also the domestic policy settings 
both at a federal and state government level.

As discussed in Chapter 3, the Federal  
Government is supporting the development  
of large-scale solar through its Solar Flagships  
program. Some state governments have also  
supported the integration of large-scale solar  
into the energy mix. For example, the Victorian 
Government currently has a commitment to 
achieve 5 per cent of its electricity supply  
from large-scale solar by 2020.

Effective government support for renewable  
technologies like large-scale solar will play  
a major role in helping these technologies 
progress through the commercialisation  
process, bringing down deployment costs.  
Coordinated support will also result in other  
benefits including: a more detailed understanding 
of Australia’s solar resources; optimised project 
sitings, grid-connection and grid-integration; 
shared project financing; improved project  
approvals processes; better electricity market 
integration; stable revenue streams and other 
outcomes which can only be learned from actual 
on-ground project implementation.

The potential for large-scale solar to contribute  
to Australia’s energy mix in 2020, 2050 and  
beyond, remains strong, especially with ongoing 
improvements in technology costs internationally 
and the potential for reductions in deployment 
costs domestically.

POTENTIAL FOR  
HYBRIDISATION OF 
COAL AND GAS PLANTS
The transition to a greater proportion  
of renewable energy in Australia’s overall  
energy mix will continue to occur, however  
as government modelling indicates, coal and  
gas projects are forecast to continue to play  
a substantial role in delivering Australia’s  
energy supplies over the next 50 years. 

This presents a great opportunity for large-scale 
solar projects to capitalise on hybridisation of these 
power plants. For example, the Kogan Creek Solar 
Boost project near Chinchilla in Queensland will be 
the world’s largest integrated solar thermal facility 
at 44 MW.

With Australia’s mining industry also expected  
to expand, the potential for large energy users  
to deploy innovative off-grid renewable energy 
projects in order to secure energy supplies as  
well as reduce their carbon footprint is abundant. 
Several such projects have already been flagged  
for mining operations in South Australia and  
Western Australian.
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CHAPTER
THREE

BENEFITS TO THE  
ELECTRICITY GRID 
(INCLUDING DEFERRED COSTS OF 
EXTENSION FOR OFF GRID)

Australia’s vast land mass has meant that large 
amounts of money have been dedicated to the  
construction, upgrade and maintenance of the  
nation’s electricity network.

A report prepared for the Clean Energy Council 
by ROAM Consulting found that network costs are 
the greatest contributor to electricity price rises 
in Australia, accounting for 40 – 50 per cent1  of 
all household bills. Similarly, in his 2011 climate 
change review, Professor Ross Garnaut found that:

“...network costs have risen dramatically  
since 2006. The high capital cost of investment 
required in electricity networks is the single  
largest cause of recent electricity price rises.

Transmission network investment over  
the current five year regulatory period is  
forecast at over $7 billion and $32 billion for  
distribution networks. This represents a rise  
in investment from the high levels of the  
previous period, of 84 per cent and 54 per cent  
(in real terms) in transmission and distribution  
networks respectively2”.

Large-scale solar PV projects in particular have 
the advantage of being able to prop up parts of the 
network, where peak demand is outstripping the 
capacity of the network to supply. By strategically 
locating new generation facilities, significant  
savings could be achieved through delayed  
network augmentation.

WORLD-CLASS RESEARCH 
FACILITIES AND HIGHLY  
SKILLED WORKFORCE
Australia has a distinguished history when it  
comes to solar energy research and education.  
We possess world-class institutions and  
individuals who have made major contributions  
to the global development of solar technologies.  
We also possess a growing community of  
highly-skilled solar researchers and industry  
professionals, which remains unparalleled.

Australia is home to:

• The University of New South Wales (UNSW),  
 which has conducted world-leading research in 
 silicon solar cells since the 1980s and was the 
 first organisation in the world to offer an  
 undergraduate degree in photovoltaics. 

 Led by Professor Martin Green, UNSW’s PV 
 research group has fostered many of the   
 world’s leading PV industry figures  
 including Dr Zhengrong Shi, now Chairman  
 and CEO of Suntech - one of the largest PV  
 manufacturers in the world – who maintains  
 strong ongoing links to UNSW’s PV  
 research group. 

 The UNSW School of Photovoltaic and  
 Renewable Energy Engineering now provides  
 a range of undergraduate and postgraduate   
 programs that are in demand worldwide.

1ROAM 
Consulting 2010, 
Impact of renewable 
energy policies on 
retail electricity prices 

2Garnaut Climate 
Change Review,  
2011 – Chapter 8 
Transforming the 
electricity sector



13solarpv LARGE-SCALE SOLAR POLICY ROADMAP

WORLD-CLASS RESEARCH  
FACILITIES AND HIGHLY  
SKILLED WORKFORCE

CHAPTER
THREE

• The Australian National University (ANU) 
 has for decades fostered excellence in solar  
 research and education in both PV and solar  
 thermal technologies. Solar energy research  
 and education currently takes place through  
 the College of Engineering and Computer  
 Science (CECS) which has three distinct groups  
 focusing on particular areas of solar-related  
 technology: the Centre for Sustainable Energy  
 Systems (CSES); the Semiconductor Materials  
 & Solar Cells Group and the Solar Thermal   
 Group. The research at CECS aims to make   
 solar energy cheaper and conversion  
 processes more efficient.

 The solar thermal group led by Dr Keith   
 Lovegrove and Dr John Pye focus on  
 improving conversion of solar energy using   
 flat-plate, non-concentrating systems as well  
 as mirrored, concentrating systems.

 The ANU is home to the Big Dish project, a   
 parabolic dish concentrator, one of the largest  
 in the world. 

 The ANU has also conducted a substantial   
 amount of research into the development of PV  
 technologies. The silver solar cell technology  
 was invented in 2000 at the ANU with financial  
 support from Origin energy. 

• CSIRO’s National Solar Energy Centre (NSEC),  
 based in Newcastle, New South Wales, is the  
 southern hemisphere’s largest solar thermal 
 research hub. The first of its kind in Australia, 
 the site is an international hub for researching 
 and commercialising concentrated solar energy  
 technologies. CSIRO has the facilities and  
 capability to develop and demonstrate solar 
 technologies and partners with industry to  
 deploy innovative solar research such as 
 the CSIRO’s SolarGas technology and the   
 development of an air-based solar  
 Brayton-cycle turbine system. 
 CSIRO has a range of CSP research underway 
 which covers solar fuels, solar air-turbines,  
 solar thermoelectric generators and the solar 
 Rankine cycle – generating high temperature 
 steam. In addition, CSIRO is researching and 
 demonstrating organic photovoltaic cells,   
 dye-sensitised solar cells, solar intermittency  
 and solar cooling technology.

 Announced in July 2011, CSIRO will lead a  
 consortium to deliver a $66.5 million research  
 program for the proposed Moree Solar Farm,  
 funded by the Solar Flagships program’s  
 Education Investment Fund. This work will  
 aim to enhance the performance, resilience  
 and impact of the Moree Solar Farm and  
 accelerate the development of the solar  
 industry in Australia.
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WORLD-CLASS RESEARCH  
FACILITIES AND HIGHLY  
SKILLED WORKFORCE

CHAPTER
THREE

• In 2009, the Australian Solar Institute (ASI)  
 was established by the Federal Government 
 to keep Australia at the forefront of solar  
 research and development. The ASI, with funding 
 of $150 million, aims to drive collaborative,   
 focused research and development that will  
 have a majorimpact on the efficiency and  
 ost-effectiveness of PV and concentrating  
 solar  power technologies to accelerate their  
 commercial deployment. 

 Since 2009, the ASI committed funding to  
 support over two dozen solar research,  
 development and pilot demonstration projects  
 with approximately $66 million in funding. This  
 has created a total leveraged aggregate project  
 value of approximately $200 million, which   
 includes significant industry investment. The  
 projects cover various PV and concentrating  
 solar thermal systems and technologies and  
 are being undertaken by a range of Australian  
 research institutions and companies, many in  
 collaboration with leading international  
 companies and research institutions.

 Through this investment, the ASI is supporting 
 more than 100 leading Australian solar  
 researchers and is continuing to foster greater 
 collaboration between solar researchers and  
 industry, as well as forging strong links with  
 peak overseas research organisations.The ASI  
 also supports enabling research, including a  
 review of the potential for concentrated solar  
 power in Australia currently underway. A key  
 focus for the ASI is growing the skills and  
 capacity of the Australian solar sector through  
 a Skills Development Program and sharing   
 knowledge relating to solar development.

• The University of Queensland (UQ) undertakes  
 a range of leading solar R&D activities, recently  
 launching its 1.22 MW PV array, the largest in 
 Australia. The array will be used to support a  
 range of R&D projects. UQ is also the research  
 partner for the ‘Solar Dawn’ 250 MW solar thermal  
 Solar Flagships project in Chinchilla, Queensland.
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CHAPTER
THREE

HIGH-QUALITY  
SOLAR RESOURCE  
ASSESSMENT BODIES
GEOSCIENCE AUSTRALIA

Geoscience Australia is a first-class source of 
geoscientific information and knowledge which 
enables governments and the community to make 
informed decisions about the exploitation of  
resources, the management of the environment, 
the safety of critical infrastructure, and the  
resultant wellbeing of all Australians.

Geoscience Australia also regularly  
produces maps and atlases of solar resources  
in Australia. In 2010, it published the Australian  
Energy Resource Assessment identifying  
Australia’s current and potential energy  
resources. Geoscience Australia also  
contributes to the Federal Government’s Solar 
Flagship’s program by providing pre-competitive 
solar resource prospectivity data and analysis to 
assist the solar industry and research community.

INDUSTRY DEVELOPMENT 
AND EMPLOYMENT  
OPPORTUNITIES
There	are	significant	opportunities	for	jobs	growth	
in	rural	and	regional	Australia	by	overlaying	solar	
resources	with	energy-intensive	industries.		
(figure	3.2).

The	Australian	Bureau	of	Agricultural	and	Resource	
Economics	(ABARE)	estimates	solar	energy	use	in	
Australia	is	projected	to	more	than	triple	between	
2007–08	and	2029–30,	growing	at	an	average	rate		
of	5.9	per	cent	per	year.

The	majority	of	jobs	along	the	solar	value	chain		
are	in	the	downstream	stages	of	system	integration,		
such	as	installation,	construction	and	plant		
operation.	Large-scale	solar	can	therefore	be		
crucial	in	creating	jobs	for	regional	Australia	as	
these	jobs	must	happen	domestically.

Due	to	its	distributed	nature,	solar	PV	generates		
up	to	10	times	the	employment	per	GWh	of	power	
produced	than	traditional	fossil	fuel	power	plants.		
It	is	also	much	more	labour	intensive	than	other	
forms	of	renewable	energy,	creating	four	times		
more	jobs	on	average	than	wind	farms	or	biomass	
power	plants.	

Several	industry	experts	also	believe	that	a	trend	
towards	large-scale	solar	plants	will	make	it	more	
likely	that	some	of	the	module	manufacturing	will	
happen	close	to	the	plant	site	to	exploit	economies		
of	scale	and	bring	down	transportation	costs.	

SKM	MMA3	recently	estimated	that	if	all	
projects	currently	proposed	under	the	Federal		
Government’s	Solar	Flagships	program	went	ahead	
this	would	result	in	8040	construction	jobs	and	537	
ongoing	jobs.	The	majority	of	these	would	be	in		
regional	areas	(7346	in	construction	and		
488	ongoing).

  

 

3 SKM MMA, 2010
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GLOBAL ADVANCEMENTS  
IN LARGE-SCALE SOLAR
GLOBAL INVESTMENT IN LARGE-SCALE SOLAR CONTINUES TO RISE, WITH AN  
INCREASING PROPORTION OF PROJECT DEPLOYMENT ATTRACTING DEBT FINANCE. 
Increased investment figures can be seen in the below Bloomberg chart of global large-scale solar investment 
from 2007 – 2011 (figure 4.1).

Figure 4.1 - Asset finance for large-scale solar projects, 2007 - quarter 1 2011
SOURCE: Bloomberg New Energy Finance.

Levels of investment and project deployment globally have been largely dependent on domestic policy  
settings. Early mover countries such as Spain, the United States and Germany have all experienced  
significant jobs growth and the development of alternative industries which have helped to buffer from  
the impacts of the global financial crisis.

According to Bloomberg New Energy Finance4, new global investment in clean energy rose 22 per cent 
for the second quarter of 2011 to $41.7 billion, up 22 percent from 2010. This has been predominately due  
to a jump in funding for large solar thermal plants, with BrightSource Energy Inc raising $2.2 billion, with 
funds also flowing to Newtera Energy Resources LLC and Eskom Holdings Ltd.

4 Bloomberg New 
Energy Finance 
analysis, Publication 
Date: 14 July 2011, 
Category: Projects & 
asset finance
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SPAIN
Over the past decade, Spain has witnessed the greatest expansion of large-scale solar in the world. Strong  
domestic policy support has meant that billions of dollars of investment has been drawn into the country,  
contributing to the production of over 2570 MW of large-scale solar thermal power by 2012.

Figure 4.2 - Spanish deployment by 2012
SOURCE: Emerging Energy Research, 2007 Concentrated Solar Power Resurges as Scalable Energy Alternative.

DOMESTIC POLICY SUPPORT MEASURES
To date, the key policy measures to support renewable energy in Spain have been a feed-in tariff (FiT)  
alongside subsidies and tax incentives for research and development.

A royal decree (RD) introduced in 2007 provided for tariffs and premiums to be paid to eligible facilities  
that supported renewable energy, cogeneration and waste-to-energy systems. PV was excluded and  
captured under a separate decree in 2008. Technology-specific and capacity-specific limits apply to  
the FiT. The capacity limit for renewable energy generation projects eligible for the FiT is 100 MW. 
In 2009, the government required all future project developers to register their project prior to eligibility  
for the feed-in tariff. Solar thermal developers in Spain were also subject to a financial guarantee in the  
amount of EUR 20/kW for all renewables and 100/kW for solar thermal.

The Spanish Government also created a registry for projects to be eligible for the economic regime  
of RD 661 with some requirements:

• Grid connection, with supply if needed and permit process completed;
• Acquisition of at least 50 per cent of equipment;
• Bank guarantees.
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With this registry, the government set up the conditions that would rule concentrating solar power  
(CSP) developments (2.3 gigawatts were allocated) for the period 2010-2013, creating a stable and  
certain framework for developers.  
Following on from the establishment of the register, the government created a roadmap to plan out  
the commissioning calendar for solar thermal projects, with a view to exceeding targets set out in the  
government’s 2005 -2010 plan. According to the IEA Global Renewable Energy Database, the government  
roadmap allocated an annual average installed capacity slightly higher than 1,700 MW for wind power and  
500 MW for solar thermal electric power5.

The roadmap was designed to provide the industry with certainty as well as control the costs apportioned  
to consumers over the period to 2020 of the Mandatory Renewable Energy Target.

In 2010, amendments to renewable energy policies in Spain were made by RD 1565/2010 when the level of  
the applied tariffs were substantially reduced for solar PV. Government support for PV was limited to a period  
of 25 years and tariffs were reduced by 45 per cent for ground installations, 25 per cent for medium-scale  
(21 – 100 kW) roof installations and 5 per cent for small- scale roof installations.

Other changes included: 

• a cap on equivalent hours with access to the tariff or pool plus premium; 
• a compulsory tariff scheme during the first year of operation;
• the tariff/premium assured during a plant’s lifetime.

Tariffs for wind energy were reduced by 35 per cent from 2011, plus limits for thermal and wind electricity.  
Once the limit for each of the technologies is reached, a project will not be eligible for financial support for 
excess electricity generated. 

In December 2010, the government called for new, innovative CSP projects of up to 80 MW split into three 
projects - one of 50 MW and two of 15 MW - to be operational from 2014. A 2009, pre-allocated 50 MW tower  
plant with molten salt and thermal storage was also allocated with a reduction of FiT of 15 per cent. 

The national renewable energy plan targets 5079 MW of CSP installed capacity to achieve Spain’s binding  
2020 renewable targets. A new regulatory framework will be published to set up the rules for CSP  
development during the period 2014-2020. 

The industry has learnt substantially from the Spanish feed-in tariff experience. While the current settings  
address many of the problems with its earlier design, the introduction of feed-in tariffs elsewhere has been  
more cautious and sparse as a result. More commentary on the lessons learnt and managing risks can be  
found at the end of the Spanish section.

5 IEA, Global 
Renewable Energy, 
Policies and Measures 
Database, accessed  
21 July 2011
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Solúcar Complex – 300 MW multi-technology  
solar complex
 
The Solúcar platform is a multi-technology  
complex using mainly CSP but also PV  
technologies developed by Abengoa Solar. The 
platform has today over 180 MW under operation 
including 31 MW of tower technology and 150 MW 
of parabolic trough. When completed, the platform 
will total 300 MW and will generate enough power 
to provide electricity to 180,000 households and 
avoid issuing around 200,000 tonnes of greenhouse 
gas into the atmosphere every year.

The Solúcar Complex is also home to one of the 
largest solar research and development centres 
in the world, with several pilot plants in operation 
and a world-class team of solar experts developing 
more efficient technologies.

PS10 and PS20 – The first commercial towers  
in the world
 
PS10 is the first commercial power tower  
technology plant in operation worldwide. Since  
2007, it has generated enough clean energy to  
meet the needs of 5,500 households, and prevents 
6700 tonnes of greenhouse gas emissions each year. 
PS10 was also the first solar thermal power plant to  
incorporate a storage system. The storage system 
allows it to continue generating electricity for about 
an hour during transitional periods when there is no 
sun or at the end of the day. Since its start-up, PS10 
has achieved expected operating levels, testing the 
viability of the solar tower concept, and providing 
valuable knowledge about solar tower operation  
and maintenance.

PS20, the second and largest commercial power 
tower plant in the world, has been in operation since 
2009. PS20 supplies power to 10,000 households 
and reduces yearly greenhouse gas emissions by 
12,000 tonnes. Abengoa Solar developed and  
incorporated many technological advances from 
PS10 into PS20. Such advances include a more  
efficient receiver, several control system and  
operation improvements, and improved thermal  
energy storage. The technological improvements 
that were incorporated into this second plant  
represent a significant leap for the technology.  
The tower has exceeded production tests with  
yields greater than designed. This trend has  
been validated during the two years of the  
plant’s operation.

IMAGE SOURCE: 
LEFT: Abengoa Solar
RIGHT: Abengoa 
Solar
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Solnova 1, Solnova 3 and Solnova 4
 
During 2010, Abengoa Solar started the  
operation of its first three parabolic trough plants 
at the Solucar Complex. Each plant has 50 MW of 
installed capacity, enabling it to produce enough 
power to supply over 26,000 households and cut 
greenhouse gas emissions by approximately 
31,400 tonnes per year. These three plants are 
Abengoa Solar’s first commercial parabolic trough 
plants and the first that have come online included 
in the Spanish Pre-Allocation Registry. The  
company gained vast experience and value from 
commissioning and operating its initial plants 
which will continue to inform any subsequent 
plants rolled out globally. 

Écija Complex – 100 MW parabolic trough  
solar complex 
 
The two plants, each with 50 MW of output  
capacity, will produce enough energy to meet the 
electricity needs of around 52,000 households and 
eliminate the emission of 63,000 tonnes of  
greenhouse gas into the atmosphere each year.

El Carpio Complex – 100 MW parabolic trough  
solar complex 
 
The two 50 MW CSP plants, which are already under 
construction by the Abengoa companies Abener 
and Teyma, are expected to start their commercial 
operation in early 2012 and will sell power to the 
grid based on the Spanish feed-in tariff system. 
The plants will benefit greatly from abundant solar 
radiation in El Carpio (Cordoba), an ideal site in  
Europe. Utilising parabolic trough technology, they 
will produce enough energy to meet the electricity 
needs of 52,000 households and achieve greenhouse 
gas emissions reductions totalling approximately 
63,000 tonnes per year.

IMAGE SOURCE: 
LEFT: Abengoa Solar
RIGHT: Abengoa 
Solar
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Andasol 3 project
 
Andasol 3 project is a 50 MW solar thermal  
power plant located in the Marqueado de Zenete 
(Granada, Spain). Elevated 1100 metres above sea 
level, it has some of the best solar resources in 
Europe. Andasol 3 project, presently in the final 
stages of, benefits from the experience gained in 
the previous projects. Utilising state-of-the art  
technology, it is scheduled to be fully operational 
by October 2011.

Marquesado Solar S.L is the project company  
for Andasol 3, and comprises largely German 
stakeholders. Stadtwerke München has a 48.9 
per cent share in the company, RWE Innogy and 
RheinEnergie jointly hold 25.1 per cent of the 
shares in this project via an investment holding 
company (RWE Innogy: 51 per cent, RheinEnergie: 
49 per cent). The remaining 26 per cent of the 
project company continues to be owned by an  
investment holding company of Ferrostaal AG 
and Solar Millennium.

Ibersol project 
 
The Ibersol project is a 50 MW solar thermal power 
plant located in the municipality of Villanueva de la 
Serena (Badajoz, Spain). The project is owned and 
constructed by Ferrostaal AG and Solar Millennium 
and will be operational in 2013 to supply clean  
electricity to 150,000 people. 
Thanks to thermal storage, the CSP plant will 
continue to supply electricity even after sunset, 
supporting peak electricity demand during summer 
time. The estimated output of the plant is 170 GWh/
per annum.

Spain is also home to the largest test facility for  
solar thermal technology in the world. The  
Plataforma Solar de Almeria is a key focus point  
for research and development and covers over  
100 hectares of land. Operational since the 1980s, 
the facility has served as a successful test bed for 
the nine countries of the IEA for over a decade.

IMAGE SOURCE: 
LEFT: Ferrostaal AG, 
Molten Salt Thermal 
Energy Storage 
tanks at Andasol
RIGHT: Ferrostaal AG
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INSIGHTS FROM SPAIN
Ways to develop a more effective  
feed-in tariff scheme
 
The Spanish feed-in tariff is often cited as  
an example of the problems associated with  
over-generous subsidies, despite driving large 
growth in project deployment.  The tariffs over  
time have been reduced to adjust for  
improvements in technology and to allow  
for more of a smooth cost path.

The tariff has however been successful in many 
other ways, effectively driving the development of 
the large-scale solar industry, opening the market 
to new IPP and creating the necessary appetite to 
attract global solar companies and investors.
Companies with on-ground experience in Spain 
have made the following observations regarding 
the design of feed-in tariff regimes:

 “It is important that governments set capacity  
 objectives within a given timeframe and  
 commit the necessary funding support to 
 achieve these objectives. This will provide   
 certainty for a fixed period of time to  
 the market.

 It is important that the FiT is flexible to adjust  
 to market cost evolution and that it includes a  
 mechanism to control the amounts of MW that  
 is installed under the scheme.

 Strict technical pre-qualification requirements  
 and published annual capacity allocation is 
 what we consider the most efficient (not only  
 effective) way to develop an industry. It is   
 critically important to set the right technical 
 pre-qualification/consortia requirements to 
 eliminate unreliable bids or proposals.”  
  - Spanish large-scale solar developer

A recent study commissioned by the Institute for 
Diversification and Saving of Energy, states the 
tariff cost in Spain is effectively offset by CSP  
benefits (fossil fuels savings, corporate taxes  
benefits, greenhouse gas reductions, job  
creation, equipment and technology imports, 
industry development, etc.).

Developers also regard storage as critical for  
the future of solar power in most locations,  
including Australia. This should be matched with 
ongoing incentives for R&D to foster innovation 
and cost reduction.

Permitting and licensing
 
Land acquisition and licensing could be  
streamlined to avoid problems with local or  
regional permits becoming overly expensive  
as specific councils request high fees. Such a  
process would reduce project costs, accelerate 
development and provide transparency.

Similarly, permit procurement systems should  
be improved to avoid project delays and higher 
development risk and cost.

Connection
 
Developers indicated that ensuring renewable  
energy projects have priority to inject electricity  
to the grid is important and that this should be  
applied alongside other policy mechanisms.  
Additionally, improved transparency would  
ensure grid connection is not being allocated  
to preferred parties.

Project Developers
 
It has been the experience of developers in new 
markets such as Spain that the market is often 
flooded with non-technology speculators converting 
an industrial opportunity into a financial product.
The high level of on-ground experience in Spain  
has meant that those companies that have been 
operating early on have been able to leverage  
their experience internationally.



23solarpv LARGE-SCALE SOLAR POLICY ROADMAP

CHAPTER
FOUR

GERMANY
Solar thermal development in Germany has been 
strong, with demand being also driven by the heat 
market in Europe. Germany Trade and Investment6  
identifies:

• 9 GW installed power in 2009;
• 1.13 GW newly-installed capacity in 2009;
• EUR 1.2 billion in total revenue for 2009, and;
• 20,000 employees in the sector.

Due to the relatively poor solar irradiation  
in Germany, particularly the Direct Normal  
Irradiation measurement (which is appropriate  
for concentrated solar thermal technology),  
opportunities for large-scale solar installation  
are limited to PV only. Nevertheless, the strong 
government support policies for implementation  
of PV and other renewable technologies,  
coupled with Germany’s robust industry support  
mechanisms and well-funded technical institutes, 
have created a climate where German firms are 
among the leaders in the development of CSP 
technologies and specialist component  
manufacture which are exported to markets  
where CSP can be successfully deployed.

DOMESTIC POLICY  
SUPPORT MEASURES
 
The major policy support measures for  
renewable energy project deployment in Germany 
are through government supported loans and  
feed-in tariffs. Low interest loans are available 
across a broad range of technologies, including  
for energy efficiency.

Similar to the consolidation approach recently 
taken by the Australian Government, Germany 
consolidated its renewable energy support  
programs in 2009. The KfW Environment Program 
provides loan support for electricity from wind, 
solar PV, biomass, biogas, geothermal and  
hydropower and electricity and heat from  
renewable energies, generated in combined  
heat and power (CHP) stations.

The KfW program is delivered through a strong 
customer-facing framework. Applicants are able  
to lodge applications for low interest loans for 
technologies that can provide electricity or heat  
to the grid.

The ‘standard’ KfW program allows for low interest 
loans to be obtained through local banks with up to 
100 per cent of the investment funds to be eligible 
for financing (up to EUR 10 million). These funds 
can be used for PV, biomass, wind, geothermal, 
hydro power and electricity and heat from renewable 
energies, generated in combined heat and power 
stations which feed electricity into the grid.

The ‘premium’ KfW program allows for low  
interest loans to be obtained for large plants in 
which heat is generated from renewable energy.  
The loans can be accessed by private individuals, 
SMEs and local municipalities for up to 100 per cent 
of the investment costs eligible for financing (up to 
EUR 10 million).

The German Government also runs a  
feed-in tariff program for renewable energy which 
was announced in 2008 and amended in 2009. For 
large-scale solar PV the eligible tariff rate was 
reduced to EUR 33 cents for systems over 1 MW; for 
free-standing facilities the tariff decreased to EUR 
31.94 cents/kWh. According to the IEA Global and 
Renewable Energy Database7, the tariff was then 
reduced in January 2010 by 11 per cent and then 
again in July and October by 8-13 per cent and  
3 per cent consecutively. In January 2011, the  
tariff was again reduced by 13 per cent.

The Market Incentive Program was implemented  
in 1999, with funds being deployed to primarily 
support expansion of the heat market from solar, 
geothermal and biomass. In 2009 alone, EUR 470 
million of funds were dispersed, resulting in 
investments of more than EUR 3 billion8. The 
program was cut in response to the global financial 
crisis in 2010 and exhausted by May of that year.

In addition to the financial mechanisms available, 
priority is given to electricity from wind parks and 
solar panels for connection to the grid, over  
traditional fuels (unless the stability of the  
network is threatened).

6 Germany Trade and 
Investment website 
accessed 17July 2011.

7, 8 IEA Global 
Renewable Energy 
Database accessed 
17July 2011.
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Solarpark Finsterwalde I, II and III – solar PV
 
Q-Cells International constructed the large-scale 
PV plant the Solarpark Finsterwalde I,II,III over 
2009-2010. Combined Finsterwalde I, II and III  
deliver the biggest functional solar park in the 
world with a capacity of 81 MW. 

Solar Lieberose - PV
 
In 2009, another massive solar PV development - 
the largest at the time - was opened in  
Brandenberg. The project was developed by Juwi 
and module manufacturer First Solar. The project 
operates on 162 hectares and has an output of  
53 MW, enough energy for 15,000 households.

SPECIFIC INDUSTRY  
INSIGHTS FROM GERMANY
Since 2000, the German renewable energy  
policy has been a remarkable success story. It has 
encouraged the deployment of a range of clean 
energy technologies - including most recently a 
number of large-scale solar PV projects - whilst 
promoting the development of large-scale solar 
(PV and CSP) technologies and creating an industry 
which now employs over 500,000 people and exports 
all around the world.

Key features of the German policy, and that of  
other countries which have attracted significant 
investment by German industry, include:

• a clear policy objective, with targets set over  
 a period of several years;
• a stable mechanism with a transparent structure
 for ensuring an adequate revenue stream over  
 the life of the project;
• complementary support mechanisms, such as 
 long-term loans or loan guarantees with low  
 interest rates (e.g. European Investment Bank,  
 KfW, US DoE etc.); and,
• regular, planned and transparent reviews  
 of the levels of support required to ensure  
 continued investment whilst recognising  
 technology cost reductions.

IMAGE SOURCE: 
TOP: Q-Cells
RIGHT: First Solar
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India is facing major growth in electricity demand over the next decade. Electrification is being  
driven by economic growth, the expansion of industrial facilities and a rising standard of living. 

DOMESTIC POLICY SUPPORT MEASURES
 
The Indian Government last year launched the Indian Solar Mission. A massive commitment to boost  
the level of solar energy across the nation, the policy was borne out of an increasing focus by the  
government on providing wider energy access to rural areas.

The Indian Government has set aggressive targets to achieve its objective of establishing India ‘as  
a global leader in solar energy, by creating the policy conditions for its diffusion across the country  
as quickly as possible’9.

The government has outlined a three-phase implementation plan to achieve the following targets:

An ambitious, multifaceted and comprehensive implementation plan has been put in place by the  
government to move towards the outlined targets. Unlike approaches taken in other countries which  
rely on one or two main policy drivers, the strategy cuts across everything from R&D investment, lighting 
projects and retailer obligations through to innovation support for the SME sector.

Specifically the mechanisms being pursued include:

• Renewable Energy Purchase Obligation
 A renewable energy purchase obligation (RPO) will be imposed on power utilities for a specific  
 component of that power to come from solar energy. The government has flagged that the solar  
 power purchase obligation for states may begin with a 0.25 per cent obligation to 2013 and up to  
 3 per cent by 2022. A solar specific renewable energy certificate (REC) scheme will be established  
 to meet the obligation.

 The obligation will increase over time and the tariff rate will decrease.

9 MNRE Indian solar 
mission, http://mnre.
gov.in/pdf/mission-
document-JNNSM.pdf

2013 2017 2022

Grid connected PV 1000 - 2000 MW 4000 - 10,000 MW 20,000 MW

Off-grid solar applications 200 MW 1000 MW 2000 MW

Solar thermal collectors 7 million  
square meters of 

collector area

15 million  
square meters of 

collector area

20 million  
square meters of 

collector area
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• Targets for industrial, commercial  
 applications under 80°C 
 Solar heating will be increased in the  
 first two phases of the plan, with a target  
 ensuring industrial, commercial and  
 domestic applications of systems under  
 80°C are solarised. To support this plan,  
 the government will make solar heaters  
 mandatory in law, ensure effective certification  
 and rating of manufacturers, promote solar 
 heating through local utilities and support   
 upgrading of facilities with soft loans.

• Expansion of off-grid solar
 Decentralised solar in India is forecast to   
 increase at massive rates. Some 40 per cent  
 of India’s rural households lack electricity and  
 nearly a third of its 30 million agricultural   
 pumps run on subsidised diesel. Executive  
 Director of KPMG India, Santosh Kamath,  
 recently told the Washington Post that  
 ‘decentralised solar installations are going   
 to take off in a very big way and will probably  
 be larger than the grid-connected segment’10.  

 Off-grid solar provides communities in remote  
 locations, who have little opportunity for grid  
 connection in the medium term, access to light  
 and power without needing to connect to fossil  
 fuel power at all.

 The government has set a target for 1000 MW  
 of off-grid renewable power by 2017, assisting 
 millions. Ninety per cent subsidies will be 
 provided to provide solar lighting to around   
 10,000 villages. Solar lights in grid connected 
 communities will be supported through banks  
 offering low cost credit. The Indian Prime   
 Minister also recently launched the ‘Lighting a  
 Billion Lives’ campaign, to replace kerosene  
 paraffin lanterns with solar powered lights.

 Off-grid solar power plants have also been  
 earmarked for remote areas for both industrial 
 applications and to power schools. Milk 
 processing plants are also being supported  
 on a case-by-case basis through a 30 per cent  
 capital subsidy.

• Capitalising on the manufacturing challenge
 India is no stranger to capitalising on the  
 economic growth opportunities that come from  
 manufacturing and service delivery in expanding 
 markets. The main advantage India has over 
 other countries in large-scale solar is  
 the relatively cheap cost of labour in  
 manufacturing and construction. However,  
 the industry is working from a relatively low   
 experience and knowledge base when it comes  
 to solar technologies and will need to develop  
 this quickly if the country is to capitalise on  
 its advantages.

 The Indian Government has proposed a Special  
 Incentive Package (SIP) be set up to support the 
 domestic manufacturing of solar PV silicon   
 wafers, concentrating solar collectors and  
 advanced low temperature collectors. The  
 government is aiming to achieve around 2 GW  
 of solar cells production annually through the  
 expansion of manufacturing facilities of poly  
 silicon material. Additionally, as there is no  
 current capacity to manufacture solar thermal,  
 this will need to be created.

 The Indian Solar Mission has recommended that  
 industry development be driven by creating   
 significant demand for solar in the local market  
 and also through the application of financial  
 incentives including: low interest loans, priority  
 sector lending, zero import duty on raw  
 materials, capital equipment and excise  
 duty exemptions.

 The development of the industry will be  
 supported further by the establishment of large  
 concentrating solar power tech parks to allow 
 information sharing across industry and  
 researchers, located close to ports and airports  
 to allow for ease of transportation of materials.

 Soft loans will be provided to ensure expansion  
 of the solar system SME sector in facilities,   
 working capital and technology upgrades.

 The government is also proposing amendments  
 to promote adoption of local content.

10 http://www.washing-
tonpost.com/world/
asia-pacific/fuel-for-
solar-boom-could-
come-from-rural-in-
dia-where-thousands-
give-up-on-grid-buy-
panels/2011/07/02/
AGL6HpuH_story.html
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Historically, US policies to support clean energy  
deployment have been fragmented with most  
delivered on a state-by-state basis. Significant 
changes to renewable energy investment at a federal 
level have now been made over the past two years. 
The Obama Administration in its response to the  
global financial crisis introduced the American 
Recovery and Reinvestment Act 2009 which provides 
over $80 billion of investment towards clean energy 
research, development and deployment.

Key components of the package supporting  
large-scale solar deployment include $6 billion 
for the Innovative Technologies Loan Guarantee  
Program to accelerate the deployment of a range  
of commercial clean energy technologies. The  
expansion of the existing Loan Guarantee program  
in 2009 has lead to a substantial increase in the  
development and deployment of renewable energy  
in the US and has committed $34.5 billion to support 
37 clean energy projects. Applicants can be eligible 
for both Section 1703 and Section 1705 of Title XVII  
of the Energy Policy Act 2005.

To qualify for support for section 1703 of the Loan 
Guarantee program the project must:

• be located in the US (foreign ownership  
 permissible);
• employ a significantly improved technology that  
 is not commercial (one that has not been used  
 three or more times in projects for a period of at  
 least five years); and
• meet Davis Bacon requirements.

To qualify for support under section 1705 of the  
Loan Guarantee program the project must:

• be a renewable energy systems project,  
 electric power transmission systems project  
 or leading-edge biofuels project;
• be located in the US;
• commence construction on or before  
 September 30, 2011;
• meets Davis Bacon requirements; and
• meet applicable requirements of the  
 Recovery Act.

The US has also pursued an expansive tax credit 
program since the early 1990s. Since 1992, the  
Federal Business Tax Credit (ITC) has allowed  
commercial entities purchasing and installing  
renewable electricity production capacity to take 
a tax credit of up to 10 per cent upon lodging tax 
returns. Originally supporting only solar energy,  
the credit has gradually extended over time to  
cover other renewable technologies.

UNITED STATES
Clean edge estimate that the installed capacity of large-scale solar projects in the US is likely to  
increase from 419 MW in 2007 to over 16 GW in 2020. The rapid expansion will be largely due to the  
substantial commitment for financial support from state and federal governments, as well as the  
quality of the solar resource. 
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To qualify for the ITC11:

• the system owner must be a tax paying entity;
• equipment must be new, though used equipment
 can potentially be treated as new depending on 
 the amount of upgrades after the purchase; and
• the system must be placed in service between  
 December 31, 2005 and December 31, 2016.

The ITC applies to owners of renewable energy  
generation facilities and the level of credit is based 
upon the capital investment value. Solar, small wind 
and fuel cells are eligible for an incentive of 30 per 
cent of qualified capital expenditures. Geothermal, 
CHP and small wind projects are eligible for 10 per 
cent of qualified capital expenditures. According to 
the World Resources Institute,12 there is no limit to 
the total credits that a project can generate, however 
there is a maximum of $3,000 per kW for fuel cells 
and $200 per kW for micro turbines.

Accelerated depreciation is another method  
supported by the Federal Government through the 
Modified Accelerated Cost Recovery System. The 
system allows businesses to recover investment  
in solar, wind and geothermal property through  
depreciation deductions. Qualifying renewable  
technologies placed in service after 1986 can be 
depreciated over five years for tax purposes.

Renewable Energy Certificates (RECs) are also able 
to be created in eight states across the US for energy 
generation. There are also provisions in some select 
states to sell certificates into these markets even if 
no market in their local state exists. 

11 World Resources 
Institute, The bottom 
line on renewable 
energy tax credits

12 http://pdf.wri.org/
bottom_line_renewa-
ble_energy_tax_cred-
its_10-2010.pdf
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Blythe – utility-scale solar PV
 
There are now a number of large-scale solar 
projects under construction across the US. The 
Blythe solar project is one of the first utility-scale 
PV projects in the nation, the largest in California. 
The 21 MW plant was commissioned in December 
2009. Developed by First Solar, the project is now 
owned by NRG Energy Inc. 

PROJECT DEVELOPMENT
The US has ramped up the deployment of large-scale solar over 2011 with 12 projects receiving conditional 
commitments from the government in the second quarter, totalling $12 billion (see figure 4.3).

Figure 4.3 - US Loan Guarantees, quarter 2 2011
SOURCE: Solar Electric Power Association.

Projects complete or under construction in the US include:

El Dorado and Copper Mountain project –  
utility-scale solar PV
 
Commissioned in December 2010, the El Dorado and 
Copper Mountain project in Nevada spans over a site 
of 468 acres (189 hectares). At 58 MW, the project is 
large enough to serve the energy needs of around 
20,000 average Californian households. The project 
was developed by Sempra Generation with First 
Solar acting as the engineering, procurement and 
construction contractor for both projects.  

PROJECT NAME AMOUNT MW TYPE LOAN GUARANTEE 
RECIPIENT

UTILITY  
OFF-TAKER

Project Amp $1.4 billion 733 PV Prollogis Multiple Utilities

Desert Sunlight $1.8 billion 550 PV First Solar Pacific Gas & Electric

Topaz $1.9 billion 550 PV First Solar Pacific Gas & Electric

Ivanpah Solar Electric Generating System $1.6 billion 383 CSP BrightSource Energy Inc Pacific Gas & Electric &  
Southern California Edison

California Valley Solar Ranch $1.187 billion 250 PV SunPower Pacific Gas & Electric

Abengoa Solar Mojave Solar Project $1.2 billion 250 CSP Abengoa Solar Pacific Gas & Electric

Genesis Solar $852 million 250 CSP NextEra Energy Resources Pacific Gas & Electric

Antelope Valley Solar Ranch 1 $680 million 230 PV First Solar Pacific Gas & Electric

Mesquite Solar 1 $398 million 170 PV Sempra Mesquite Salt River Project

Cresent Dunes $737 million 110 CSP SolarReserve NV Energy

Alamosa Solar Generating Project $90 million 30 CPV Cogentrix of Alamosa Xcel Energy (CO)

Nevada Solar Project $45.6 million 20 PV Fotowatio Renewable Venture NV Energy

IMAGE SOURCE: 
LEFT: First Solar
RIGHT: First Solar
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Projects complete or under construction 
in the US include:

Blythe – solar thermal parabolic trough
 
In April 2011, the US Government announced  
a conditional commitment of a $2.1 billion loan 
guarantee to support Units 1 and 2 of the Blythe 
Solar Power Project. Sponsored by the Solar Trust 
of America, the project is a joint venture between 
Solar Millennium AG and Ferrostaal Incorporated. 
The project will use solar thermal parabolic trough 
technology and Helio Trough collectors, and will be 
the first CSP parabolic trough plant to use an  
air-cooled condenser unit. When compared to 
water-cooled CSP, it is expected to decrease  
water use by 90 per cent.

The 484 MW concentrating solar thermal units will 
combined provide 1000 jobs in construction and 
are part of a broader plan for Blythe which will 
deliver 1000 MW once completed. 

Ivanpah – concentrating solar thermal power
 
In April 2011, the US Department of Energy  
confirmed a $1.6 billion loan guarantee to support 
the development of the 384MW Ivanpah project. 
The project will deliver enough power for 85,000 
households. The concentrating solar power project 
is being developed by BrightSource Energy Inc  
using over 173,000 dual-mirror heliostats. 
The plant will use the dual-mirror heliostats to 
track the sun in two dimensions and reflect the 
sunlight to the boiler on the top of the tower.  
When the sunlight hits the pipes it creates  
high-temperature steam, which is then piped  
to the turbine to create electricity. Ivanpah  
commenced construction in October 2010 and  
has full financial close. The plant is scheduled  
to be producing power in 2013. 
The project is forecast to deliver 1,400 jobs at the 
peak of construction and 650 jobs on average over 
three years. 

SPECIFIC INDUSTRY  
INSIGHTS FROM THE US 

While companies have been broadly supportive  
of the approach taken by the US Government, 
concerns were initially raised with the time it took 
for loan guarantee applications to be processed. It 
is understood that the process has now significantly 
improved. Delays are not uncommon with new  
program implementation and but this does not  
seem to have been a major set back to the  
long-term development of the industry in the US. 

IMAGE SOURCE: 
BrightSource  
Energy Inc
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TECHNOLOGY DEVELOPMENT

DEFINITION OF LARGE-SCALE SOLAR
Large-scale solar is generally defined in terms of size, however there are differing views as to where  
this definition might be set: 
• The Victorian Government has a working definition for large-scale solar of 5 MW. This is reflective  
 of National Electricity Market (NEM) registration requirements stating that generation facilities  
 5 MW or larger must be registered on the market to receive wholesale electricity prices.  
• The ACT’s expanded feed-in tariff scheme has a defined large-scale generation category  
 for generators larger than 200 kW (up to 210 MW). 
• The e-RET scheme distinguishes between small-scale installations (10 kW or less) and large-scale 
 installations (100 kW and above).

Industry advice suggests these large-scale thresholds are very low. A more reasonable scale definition  
would be around 10 MW for PV and 30 MW for solar thermal, the threshold used by the Federal Government  
to define commercially proven large-scale solar projects under the Solar Flagships program. The eight projects  
shortlisted for the Solar Flagships program range from a generation facility size of 150 MW - 250 MW. 

STAGE OF DEVELOPMENT
Large-scale solar technologies, while deployed at scale overseas, are still not considered commercially  
mature in Australia. The various stages of development that a technology passes prior to becoming mature  
and commercially available includes research and development, prototype development, pilot project /  
demonstration and commercial deployment (figure 5.1). Increased on-ground experience of large-scale  
solar projects internationally has now meant that these technologies are moving along the Grubb curve  
from demonstration into the deployment phase.

Figure 5.1 – Grubb curve for renewable technologies
SOURCE: Electric Power Research Institute, (2010), Australian Electricity Generation Technology Costs – Reference Case 2010, Department of 
Resources, Energy and Tourism, Available at: http://www.ret.gov.au/energy/Documents/facts-stats-pubs/AEGTC%202010.pdf, Accessed 10 Dec 2010.
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GROUND MOUNTED LARGE-SCALE PHOTOVOLTAIC
Photovoltaics (PV) are an array of cells containing specific material that convert energy from the sun  
directly into electricity. The largest solar PV facility in Australia is a 1 MW installation at the Adelaide  
Showgrounds, developed by First Solar. 
The IEA13 has identified that since 2000, global PV capacity has been growing at an average rate of 
40 per cent. They estimate that by 2050, PV will provide up to 11 per cent of global electricity or 3000 GW  
of cumulative PV installations.  
According to Australian CleanTech,14 Sharp (Japan), Suntech (China) and Q-Cells (Germany) occupy the 
top three spots for solar PV production in 2008, being the only companies to have producible cell output  
levels greater than 500 MW. The only thin-film company currently in the top five production list is First Solar  
(No. 4). The cost of PV technology continues to decline internationally, with the only price rise recorded in  
the mid 2000s due to demand outstripping supply (see figure 5.1).

Domestically, industry sources say that the average cost of a 1 kW system is around $10,000. Over the past  
two decades, with demand increasing output and driving down costs, manufacturing and installation costs  
of PV systems have reduced by around 20 per cent with every doubling of installed capacity15. 
The technology also continues to evolve, with Building Integrated Solar Photovoltaics (BIPV) becoming more  
of a focus for some companies. BIPV will ensure PV can be fully incorporated into the building envelope. This 
will allow PV to be readily installed on roofs, walls, facades and windows. 

Figure 5.2 – Average price of water-based photovoltaic module, $ per watt peak. 
SOURCE: McKinsey Quarterly Website.

The McKinsey Quarterly website estimates that the current full generation cost of water-based and  
thin-film PV in 2009 ranged from 9-26c (US) per kilowatt hour (figure 5.2).

13 IEA, 2010, 
Technology Roadmap, 
Solar photovoltaic 
energy

14, 15 Australian 
CleanTech, Solar PV 
Australia 2010 –  
a global outlook
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CONCENTRATED PHOTOVOLTAICS (CPV)
Concentrated Photovoltaics (CPV) use mirrors to focus sunlight onto an array of PV cells that directly  
produce electricity. Australian CleanTech has indicated in their assessment of the Australian marketplace  
that concentrated solar is reducing costs faster than other renewable energy technologies and is likely  
to become cost competitive with other technologies between 2015 and 202016.

There are three types of concentrated solar PV systems:

• Solar PV Dish – CPV dishes capture sunlight and focus this onto a centred, high efficiency PV cell which  
 then delivers DC output for conversion to AC through an inverter. 

• Linear Fresnel PV – Concentrating linear fresnel refracts light through a lens and onto a PV cell behind  
 each of the lenses. These systems will have a higher number of PV cells than a normal dish, however  
 will not get as hot, reducing the need to be cooled down with water. 

• Heliostat Concentrator PV (HCPV) Tower – mirrors reflect light onto a central tower containing a PV cell.  
 The technology largely relies on the concentrating power of the mirrors.

Concentrated photovoltaic energy is estimated to cost approximately more than 20c per kilowatt hour  
(figure 5.3).

Figure 5.3 - Factors for reducing the costs of solar power includes improved manufacturing processes, 
       new technologies, and lower component prices. SOURCE: McKinsey Quarterly Website, 2020.

16 Australian 
CleanTech, 2010, 
Concentrating Solar 
Power Market Analysis
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CONCENTRATED SOLAR THERMAL 
Concentrated solar thermal systems (CST) use lenses or mirrors and tracking systems to focus a large area  
of sunlight into a small area. The concentrated light is then magnified and converted into heat or steam  
to power a turbine. The largest solar thermal facility currently in Australia is the 3 MW facility at Liddell  
(Ausra /Macquarie Generation).

There are four types of concentrated solar thermal systems:

1. Central receiver or ‘power tower’
2. Parabolic trough
3. Parabolic dish
4. Linear Fresnel.

Concentrated solar thermal technology has been deployed globally since the 1980s and is currently  
undergoing a resurgence, particularly in Spain and California, due to its inherent advantages.  
These include:

• its potential to become a low cost technology; 
•  its unique ability to be integrated with low cost thermal storage to provide renewable power well 
 into the evening demand peak; 
•  its ability to be hybridised with fossil fuels (e.g gas or coal), which increases its ability to be  
 dispatched and reduces the cost of its power output; 
•  its more uniform output compared to other intermittent renewable technologies; 
•  its ability to exploit the advances already achieved with conventional thermodynamic cycles  
 and power generation equipment; and,
•  like all solar technologies, it is a good match between plant output and demand profile 
 (especially with storage).

The US Department of Energy (DoE) expects that around 50 per cent of the costs associated with CST  
could be reduced through on-ground experience and growing the scale of the industry. This highlights  
the importance of on-ground delivery to building experience and knowledge in the sector.

Analysis completed by the University of Melbourne indicates that the IEA, ATK and US DoE expect costs  
for solar thermal energy in 2020 to range from $120 - $160 /MWh. The IEA and Kearny and Sergent have  
also indicated that costs could be reduced to around $100 /MWh with further growth of the industry and  
on-ground experience17.

Figure 5.4 – CST cost projections
SOURCE: Melbourne Energy Institute, University of Melbourne.

17 Melbourne Energy 
Institute, 2011,  
Renewable Energy 
Technology Cost  
Review. 2010
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BARRIERS TO DEVELOPMENT 

COSTS OF TECHNOLOGIES
The major barrier to the deployment of all large-scale solar at scale remains the cost of the technology. 
Both an up front capital hurdle and a long-term revenue stream are generally required to support project  
deployment. A range of policy support measures have been deployed globally to overcome these hurdles  
including loan guarantees, grant programs, feed-in tariffs and tax incentives. Chapter 8 will assess  
these instruments and their application in further detail.

On-ground experience is essential to bring the technologies down the cost curve. This will support  
improvements in the development of technology and materials, improve the efficiency of planning and  
grid-connection processes, and allow skills and experience to be captured and re-deployed.

Concentrated solar has the potential to come down substantially in cost, with the US Department of  
Energy expecting up to 50 per cent decreases in solar thermal project costs due to greater learnings and  
experience. Large-scale solar could contribute substantially and competitively to Australia’s energy mix  
by 2030. Domestic policies should focus on bringing down the on-ground experience costs in Australia.  
This will ensure the nation is ready to capitalise on the rapidly declining technology costs  
occurring internationally.

INSUFFICIENT GRID INFRASTRUCTURE
Large-scale solar projects located in off-grid locations in close proximity to the source of demand have 
the potential to result in avoided network augmentation costs. Conversely, for large-scale solar projects  
connecting to the electricity grid, extension of the existing electricity network will need to be undertaken. 
Australia is characterised as having a rich source of renewable energy resources which are often not  
located close to the electricity grid. Large-scale solar and geothermal renewable energy developments  
are particularly prone to this challenge.

Developing the transmission network to incorporate large-scale solar projects often requires upgrading  
and converting the transmission lines from low to high voltage. There is a role for governments to ensure  
that network upgrades allow of connection to large-scale renewable projects.

Large-scale solar PV projects could also be used to prop up parts of the network where peak demand  
is outstripping the capacity of the network to supply. By strategically locating new generation facilities,  
significant savings could be achieved through delayed network augmentation.

1
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LACK OF DETAILED SOLAR DATA AND THE NEED 
FOR RESOURCE ASSESSMENTS
Solar resource assessments in Australia have repeatedly identified the potential for these resources  
to be captured by large-scale renewable energy developers. The data is published by the Bureau of  
Meteorology (BOM) and the Australian Bureau of Agricultural and Resource Economics (ABARE).  

The assessment of the solar resource for a large-scale solar generation facility is crucial to determining  
the potential generation of the facility over its lifetime.

While solar resources in Australia are generally well understood at a high level, the assessments to  
forecast with certainty the level of output from generation facilities require another more detailed level  
of granularity. This often means at least 12- 18 months of ground monitoring data needs to be obtained  
and, more likely than not, new ground monitoring stations need to be installed, given the relatively limited 
spread of BOM data collection sites. 

Data requirements are different for solar thermal compared to PV (PV is interested in diffuse and solar  
thermal DNI). The BOM’s global satellite 5 km square data is often not in the right location to be bankable  
or of the right type.

This assessment often adds both time and cost to the process, yet is a fundamental input to being able  
to assess the viability of a project – an essential piece of information for financiers.

AVAILABILITY OF SKILLED WORKFORCE
The fact that large-scale solar is a new technology in Australia means companies have often had to draw  
on overseas experience and expertise, especially in the project’s early stages. As projects begin to roll out 
in Australia, the skills and knowledge base within the industry will build a more mature market. Initially,  
however, there remains a skills gap in Australia for engineers, financiers, and project managers experienced 
with large-scale solar projects.

This skills gap affects not only the ability for companies to prepare detailed project appraisals - dealing  
with specific locational issues that affect project development in Australia - but also the confidence of  
financiers, who may be engaging with the company and the technology potentially for the very first time.

Rising demand for a large number of workers, particularly in the construction phase of these projects,  
is an ongoing concern for the industry as it looks towards ramping up the number of projects in on-ground  
construction phase to 2020. There is often cross-sectoral competition for these workers, which is also  
being driven by the mining boom.

This gap in skills and labour availability again adds a potential perceived risk to project development  
when under consideration by financiers.

3
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UNCERTAINTY IN THE ENERGY MARKET
Ongoing uncertainty in the energy market is continuing to have a major impact on investment decisions 
for new generation. This does not only apply to large-scale solar, but all new generation investment across 
renewables, gas and coal sectors.

While politicians and policy makers seem to place policy certainty down the priority list when it comes  
to considering policy development, it continues to play a significant role in delaying investment in the  
energy sector. Investment in new energy generation continues to lag while Australia still suffers from  
a lack of bipartisan agreement on an appropriate response to meet Australia’s emission reduction targets  
of at least 5 per cent by 2020.

Deloitte18 (2011) recently estimated that delayed investment is costing electricity consumers around 
$1 - 2 billion in the short to medium term and potentially up to $5 billion per year in the longer term to  
2025. This has been largely due to a lack of ability of project developers to forecast expected revenue and  
costs for projects, in turn raising the cost of raising finance and changing the profile of the energy mix. 
Factors driving uncertainty within the Australian policy context in the energy market include:

• the legislation and long-term certainty of a carbon price;
• the NSW privatisation process;
• uncertainty of the Renewable Energy Target beyond 2020; and
• on-again, off-again government funding programs, such as Solar Flagships.

LAND ACQUISITION AND SECURING PROJECT SITES
One of the widely discussed advantages for the development of renewable energy projects in Australia  
lies in its vast land mass and access to renewable energy resources. While the wide land mass available  
for project development is attractive to developers, there remains an at times complex and confusing  
navigation of land tenures in order to secure a site.

Site selection is also affected by a range of environmental and infrastructure factors including:

• the distance of the site to the transmission grid or identified market of demand for the electricity ;
• grid connection costs;
• solar resource and forecast generation output;
• environmental sensitivities; and
• the operation of mining or other leases on the site.

Falling largely under state and local government jurisdiction, the often complex web of Crown land,  
private tenure, mining leases and transmission corridors make site selection and acquisition another  
step for project developers to overcome.

5
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18 Deloitte, Electricity 
Generation Investment 
Analysis, Final Report, 
Deloitte, 2011.
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GRID CONNECTION AND  
NATIONAL ENERGY MARKET (NEM) RULES
Current NEM rules do not allow for the benefits of dispatch times for large-scale solar to be reflected  
in the market. 

Grid operators could also provide a transparent way for developers to know what the existing capacity  
is at various injection points within the grid.  An example of this is the Ontario Hydro One Station Capacity  
Calculator website: http://www.hydroone.com/Generators/Pages/StationCapacityCalculator.aspx

An understanding of the advantages of large-scale solar time of day/time of year pricing is important to  
start negotiations. Granularity for time of day pricing, peak NEM prices and peak output from the plant is  
important to negotiate. It may be more appropriate for three prices for start of day, shoulder off peak for  
four seasons.

Better information exchange is required across all parties regarding the knowledge of peak management  
and the role large-scale solar can play in this process.

SECURING POWER PURCHASE AGREEMENTS
A key step for project developers to overcome is securing a Power Purchase Agreement (PPA) for  
the electricity to be produced by the generating facility. 
PPAs are essentially the way to lock in the long-term revenue stream for large-scale solar projects. Such 
contracts need to sufficiently bridge the gap between the costs of production and forecast wholesale electricity 
prices. While the creation of renewable energy certificates provides some support for electricity generation, this 
only provides some level of certainty to 2030.

The challenge in securing a long-term contract for the output to be generated plays a large role in determining 
whether or not the developer is able to obtain financing. Long-term contracts, often for a period of 20-25 years, 
are required to provide sufficient certainty. 
Many companies have suggested must-take agreements with grid operators to overcome this barrier.

7
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PAVING THE WAY TO A VIBRANT 
LARGE-SCALE SOLAR MARKET  
IN AUSTRALIA
AS OUTLINED, THERE ARE A RANGE OF POLICY MECHANISMS TO SUPPORT  
LARGE-SCALE SOLAR DEPLOYMENT. THE MOST EFFECTIVE DEPENDS HEAVILY  
ON THE OBJECTIVES OF THE POLICY.
Clarity on the objectives of the policy will be critical to determining the most appropriate support  
mechanisms and send a clear signal to industry about the area of focus for future project development. 

Three key objectives for the development of the large-scale solar sector in Australia supported by  
the Clean Energy Council include:

• consistent deployment of projects which allows significant improvement  
 of local skills and knowledge;
• a clear pipeline of projects planned for 2015, 2020, 2030 and 2040 to ensure  
 large-scale solar plays a key role in Australia’s energy mix to 2050;
• a focus on the deployment of significant capacity of commercially ready technologies  
 in addition to supporting Australia’s comparative advantages including:

 → the availability of Australia’s excellent solar resources;
 → research and development capability;
 → potential for hybridisation of coal and gas plants; and
 → end-of-grid or off-grid opportunities, reducing transmission grid upgrade 
  costs and application in remote areas currently using diesel generated electricity.

In order to achieve these objectives, the CEC has developed a range of policy recommendations below,  
drawing on the extensive experience of developers and financiers. It is a common view held by all parties  
that success depends largely on the combination and certainty of the mechanisms being applied. No  
single mechanism will effectively address all barriers facing the industry.

IMAGE SOURCE:  
BP Solar
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The Clean Energy Council makes a number of recommendations for policy makers to be  
considered in their entirety: 

STABLE POLICY ENVIRONMENT  
ENABLING INVESTMENT CERTAINTY
Investors and developers alike are seeking policy stability from political parties. The developing nature of the 
clean energy industry in Australia means it is extremely vulnerable to changes in government policy, which can 
in turn undermine investor confidence. 

A survey of major institutional investors undertaken for this Roadmap concludes that to successfully deploy 
a pipeline of large-scale solar projects in Australia, there needs to be a system which provides certainty and 
stability for project finance.

The introduction of a carbon price and the Renewable Energy Target (RET) provide a long-term framework to 
transition to a cleaner economy. These must be complemented with policies that support specific technologies, 
such as large-scale solar, progress to market.

The establishment of Australian Renewable Energy Agency (ARENA) and the Clean Energy Finance Corporation 
(CEFC) as complementary measures to a market-based carbon price, provide the first major breakthrough for a 
more stable investment environment.  

These organisations should be able to:

• operate at arms-length from government;
• develop strong ties with industry and the financial services sector; 
• articulate a clear plan for project deployment while remaining as removed from the political process as  
 possible; and
• be transparently responsible for delivering on the goals of each organisation.

RECOMMENDATION
Ongoing uncertainty in the climate change and renewable energy policy environment has dampened  
the potential interest from the investment community and developers. This uncertainty increases the  
risk for developers and investors alike, in some cases making it more attractive for technologies to  
be deployed overseas. 
Australia must create a stable policy environment to attract investors here, capitalising on the growth  
of the global market and taking advantage of technology cost reductions.

1
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DEVELOPING A VISION FOR THE  
LARGE-SCALE SOLAR SECTOR IN AUSTRALIA 
The lack of a clear pathway for large-scale solar deployment to 2030 is a barrier to ongoing industry  
development. Government must be clear about what is to be achieved and the process to get there.  
This demonstrates a long-term commitment from which the industry and investment community can  
dedicate time, money and resources locally.

It will be impossible to predict which technology will make the transition to being commercially viable and  
at what time. It is therefore critical to develop a policy framework which allows for each of the technologies  
to move through the passage of commercialisation with appropriate support, whilst continuing to meet  
public policy objectives.

RECOMMENDATION
In order for the investment community and the industry to grow in Australia, there needs to be a clear  
plan from governments on the vision for the large-scale solar sector in Australia. This plan should include 
over-arching objectives for support of large-scale solar and an assessment of the potential contribution 
these technologies will make to the future energy mix.

The Energy White Paper process announced by the Federal Government should clearly undertake  
an assessment of the potential contribution of large-scale solar thermal and PV to the energy mix  
to 2050. Governments should then plan for a pipeline of projects over time to achieve this objective,  
taking into account technology improvements.

2
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OUTLINE A PIPELINE OF PROJECTS 

Feedback from industry on the structure of the policy support was that it must deliver a pipeline  
of projects, potentially at a reduced scale to those proposed under Solar Flagships. 

A regular, clear, schedule of funds to be delivered or projects to be supported over time is critical  
for investors and industry to devote their time, money and resources into developing a local industry.

Technology type, as well as scale, should be taken into account with program design. Solar thermal  
and solar PV technologies have different cost curves and the most cost-effective scale of a project will  
differ across technology types. 

Program design should not be overly prescriptive, while also aiming to drive down technology costs  
and take advantage where possible of economies of scale. Economies of scale are an important  
factor, particularly when considering the overall impact of the pipeline of projects and regional employment  
opportunities. A critical mass of projects is required before additional economic growth opportunities  
can be gained, for example, from the establishment of manufacturing and assembly facilities, like those  
currently under construction in the US19.

It may be appropriate to structure funds to target a range of project scales. For example, appropriate scale 
ranges for PV projects may be from 10-30 MW, 30-100 MW and 100 MW+. This will allow for a range of  
projects to be delivered and will begin to provide the government with a clear understanding of the cost  
reductions and technology advancements at each size and ultimately the most cost-effective scale  
of deployment.

Without scale limitations, all projects will tend to gravitate to the largest allowable size. The intent of  
this scaled structure is to encourage participation by a number of solar developers in order to spur job  
growth and private investment in the sector.

Ensuring a consistent pipeline of projects within each scale band will ultimately encourage sustainable,  
broad learning and a breadth of competition in the sector.

RECOMMENDATION
 
A regular, clearly communicated, schedule of projects to be supported over time is critical for investors and 
industry to invest time, money and resources into developing a local industry. 

As such, it may be appropriate to structure funds targeting a range of project scale bands for each technology 
type, matched with a timeframe for deployment of a number of projects within each scale band. Appropriate 
scale ranges for PV that could be applied include: from 10-30 MW, 30-100 MW and 100 MW+. This should not 
be a limiting factor, however, cost-effective scale is something that should be considered when allocating 
funds on a competitive basis.

This approach provides industry with a clear view of its longer term future, allows the rollout of projects  
on an ongoing basis, improves learnings from the investment community and allows for the transparent  
assessment of continual cost reductions within each scale category.

3
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BRIDGING THE COST GAP
The most significant hurdle for all large-scale solar projects lies in the ability to overcome the cost  
barrier for entry to and operation within the marketplace. Current estimates for the costs of large-scale  
solar technologies remain above some renewable energy technologies (such as wind), currently in operation 
within Australia, however these costs are rapidly declining internationally. In order to make these projects  
cost competitive and attractive for private sector finance, the gap between commercial viability and current 
construction and operational costs must be bridged.

There are two funding hurdles that projects must overcome, the first being the up front capital costs  
associated with construction and the second securing a long-term revenue stream.

Most government policies are aimed at supporting and facilitating private sector finance for project  
deployment. There are a number of factors that financiers take into account when assessing a project.  

These include:

• Assessment of technical viability
 The project and technology will need to  
 demonstrate reliability, potentially  
 requiring performance guarantees. This often  
 involves on-ground demonstration of the  
 operation of the technology, ideally  
 domestically.  An assessment is usually  
 undertaken of the transferability of the  
 technology to domestic settings. This  
 highlights the importance of pilot projects   
 which can prove the technology and build  
 local understanding of the technology and  
 its operation.

• Risk assessment 
 This process is generally broken down  
 into assessment of the technology risk,  
 construction risk and price risk.

 In assessing the various risks to project  
 development, financiers will make an  
 assessment of many factors including and  
 not limited to:
 → potential changes in the policy and political
  environment, stability of any government 
  finance mechanism;
 → timeframes for permits and planning 
  approvals;
 → expectations around construction costs 
  and availability of labour; and
 → fuel and operational risks.

• Assessment of revenue certainty
 The level of revenue certainty expected by the  
 financier is a critical factor determining the level  
 of project finance available.

 In assessing revenue streams, financiers will  
 look at:
 → electricity generation forecasts;
 → the quality of the solar resource data used to  
  estimate generation;
 → the plant capacity factor including location,  
  energy storage, sun tracking and back up  
  fuels20; and
 → price for the power, either from a power 
  purchase agreement (PPA) or a revenue   
  subsidy such as a feed-in tariff.

• Project economics – does it stack up?
 Taking all of the above factors into consideration, 
 the project economics will need to stack up   
 before a project receives debt finance. 

 This will include an assessment of the costs of  
 the project in construction and operation and the  
 timeframe for revenue to be returned (both in  
 terms of construction and the structure of  
 government funding, the level and/or the PPA).

4

20 RBS, Large-Scale 
Solar Project Finance 
Presentation,  
Canberra July 2011
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AN ANALYSIS OF POLICY SUPPORT MEASURES

There are two funding hurdles that projects must overcome - the up front capital costs associated  
with construction and the long-term revenue stream.

To help projects overcome the up front capital cost hurdle and effectively secure a long-term revenue  
stream, there are a range of policy measures available to government including:

• grant programs;
• loan guarantees;
• revenue subsidies;
• contracts for difference;
• facilitating or creating demand for power purchase agreements;
• tax incentives.

Depending on how the programs are structured, a mix of policy measures may be applied. For example,  
a loan guarantee might be matched with tax incentives and a power purchase agreement whereas a  
grant program might be matched with a feed-in tariff.

Grant programs
Grant programs to support project deployment have to date been the most commonly applied type  
of government finance available to project developers in Australia, through both the Solar Flagships  
program and the Renewable Energy Development Program.

A well-designed grants program can deliver the following advantages:

• a transparent and competitive process which encourages an efficient allocation of government funds;
• price incentives in the electricity market are not disrupted;
• proponents typically place a high value of securing money earlier rather than later;
• developers will optimise plant location and technology choice as if no support is available; and
• the necessary support to the construction phase of the project is provided to leverage private investment.

A poorly designed grants program can result in:

• creating an incentive for the developer to overpromise the potential production from the plant.  
 However, this can be reduced through the implementation of performance guarantees; and,
• a process whereby developers secure a grant for the construction phase of the project without securing  
 the future revenue stream. This can be avoided by linking the grant program to other revenue  
 support measures.
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Loan guarantees
Loan guarantees have been used successfully, most notably in the US, to drive the uptake of large-scale solar 
projects. In early-2011, the US Department of Energy significantly increased the number of projects being 
awarded conditional support, with two projects reaching financial close worth over $2 billion and 13 projects  
in total awarded conditional support worth $16 billion. Implementation issues however, have been identified.
Loan guarantee programs allow the government to share some of the financial risks of projects that employ 
new technologies or where private investment has been inhibited. This is typically an agreement between  
private creditors, the borrower and the government where the government will cover the borrower’s debt  
obligation in the event of default.

Loan guarantees have the advantage of:

• not disrupting price incentives in the  
 electricity market;
• allowing for the optimisation of the plant 
 once in operation;
• increasing the comfort of the investment 
 community dealing with new technologies  
 potentially for the first time.

The potential disadvantages of loan  
guarantees include:

• the risk largely being borne by the government;
• creating an environment where the developer  
 may be able to take more of a risk in the  
 technology or location (this also has a potential 
 upside if the technology is very new, to achieve  
 support for technological advancement);
• extensive due diligence process required by
 the government or assessment body which   
 can be time consuming to establish;
• relies heavily on the assessment team being  
 sufficiently experienced in project finance  
 and the technologies under assessment.
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Revenue subsidies
Revenue subsidies, especially feed-in tariff programs within Australia, have largely been limited in  
application to small-scale generation, with the exception of the program being designed in the ACT.

Feed-in tariffs essentially bridge the revenue gap for the electricity generated from the plant over the lifetime 
of the project and the market rate, in order to make the technology cost competitive. FiTs have been used in a 
range of markets overseas to drive large-scale solar project deployment, most notably in Spain and Germany.
Project developers are generally supportive of a feed-in tariff being used to provide a long-term revenue  
subsidy for the power produced from large-scale solar plants.

The advantages of a feed-in tariff include:

• only projects that are generating are paid the 
 tariff, limiting support to projects that reach  
 the market;
• it removes the price risk for the debt provider;
• if designed correctly can provide a long-term 
 revenue stream to support the project; and,
• driving demand for projects and expanding 
 industry development and job creation.

Some of the disadvantages of a feed-in tariff, if  
designed incorrectly, include:

• potential for demand to be driven over and  
 above expectations forecast by the government,  
 leading to a substantial increase in the cost of  
 the program; 
• the risk is on the government to determine 
 the price of the feed-in tariff to bridge the gap,  
 potentially reducing comparative value for  
 money if overestimated; and
• lack of certainty for investors if exposed to rapid  
 changes in the tariff rate and government policy,  
 or changes in government which adds risk to  
 project finance.

Drawing on experience internationally and  
domestically, developers have advocated for  
several protections to be put in place when  
designing feed-in tariff schemes, to ensure  
longevity and sustainable application of  
the policy.

These include:

• governments should set capacity objectives   
 within a given timeframe and commit the  
 necessary funding support to achieve these   
 objectives. This will provide certainty for a  
 fixed period of time to the market;
• the installed capacity needs to be reported to  
 the industry and public on a constant basis,   
 in order to plan if a capacity objective is close  
 to being reached;
• there needs to be a mechanism in place,
 outlining in advance what will happen if a   
 capacity objective is reached. This will provide 
 a higher planning certainty for the industry;
• the FiT should be flexible to adjust to market  
 cost evolution and include a mechanism to 
 control the amount of MW that are installed   
 under the scheme; and
• strict technical pre-qualification requirements  
 and published annual capacity allocation.
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Contracts For Difference
Another option available to government would be to implement a program which allows bidders to elect  
a Contract For Difference (CFD) for any project, or portion of a project, which will sell power wholesale.  
If a CFD option is selected, the developer would be required to certify the revenues obtained through  
wholesale transactions as a precondition for incentive payment and would then be paid the differences  
between this and their base PBI bid (the strike price) for the relevant time period.  
This option allows the bidder to receive a full fixed-payment contract for power and attributes that  
are produced from a system.  It may also allow the program to issue more contracts and drive more  
development with less investment through the off-set of wholesale power revenues.

Facilitating power purchase agreements
A challenge to the deployment of large-scale solar projects is the creation of a policy environment  
which facilitates the execution of long-term off-take or power purchase agreements (PPAs). 
Off-take agreements are a contractual arrangement typically between the generator and energy retailer  
or energy user, for the supply of electricity from the project. PPAs for renewable energy projects are agreed  
based on forecasts of the:

• renewable energy certificate (REC) price for the power produced;
• carbon price;
• wholesale electricity cost; and
• level of supplementary revenue subsidy over the project lifetime 
 (feed-in tariffs, loan guarantees, grants).

The Renewable Energy Target (RET) in Australia requires energy retailers ensure 20 per cent of Australia’s  
electricity supply comes from renewables. The RET is a successful market mechanism and has been used 
around the world to drive the uptake of renewable energy generation.

The RET alone however, cannot be relied upon to bridge the gap required to finance large-scale solar  
projects given their relatively higher costs and earlier stage of commercialisation. As such, an appropriate  
level and type of supplementary support is critical to bridging the gap between the wholesale black electricity 
price and the price paid for large-scale solar electricity produced. 
An appropriate level of commercial incentive to drive the uptake of emerging technologies in the market  
is an essential factor determining the level of project deployment. In order to facilitate off-take agreements  
and drive this uptake, there are a range of options available to the government, which have been used  
internationally, including:

• direct execution of the off-take between the developer and the state or federal government  
 for specific projects such as desalination or other large energy users;
• execution of the off-take agreement by the independent funding body such as ARENA or the proposed 
 CEFC, allowing for the body to on-sell electricity to retailers and bridge the funding gap, (essentially  
 known as a contract for difference); and
• the Federal Government requiring state governments to sign the off-take agreement for large-scale 
 solar projects attracting future Solar Flagship or other funds.

There are a range of advantages and disadvantages to each approach and whatever approach is taken  
should be wary of potential impacts on the National Electricity Market. The Clean Energy Council notes that  
it is clearly difficult to predict which technology will proceed down the cost path and become the most effective, 
least cost renewable energy mix over time.

It is also clearly important to structure the additional funds to ensure there is no unintended impact on  
the underlying cost of RECs reflected in prices struck by PPAs or underlying wholesale electricity prices.
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Accelerated depreciation would make investments more attractive for equity investors and will attract more 
capital into the sector. It would assist projects in meeting equity hurdle rates which they would otherwise not 
achieve. Tax incentives have been applied successfully internationally, particularly in the US where renewable 
technologies placed in service after 1986 can be depreciated over five years for tax purposes.

The tax would still be paid to government; it would simply be delayed, improving the relative costs  
of the project in the early years.

RECOMMENDATION
Governments should focus on delivering a funding program which deploys a significant pipeline  
of projects in order to achieve continual cost reductions, tailoring a mix of financial support to  
technologies at various points along the commercialisation process. 
Funding support should be structured to support both commercially proven technologies in Australia  
as well as projects with demonstrated technology innovations. Appropriate funding support should  
match the stage of development of the technology. 
For example, earlier stage technologies may be more efficiently supported by loan guarantees where  
more technology and financial risk can be borne by the government, whereas it has been suggested  
that grant programs can be more effective in facilitating commercially proven technologies. The  
structure of the funding provided will often impact the appetite of financiers, particularly when  
developers seek debt finance.

Governments could consider facilitating off-take agreements either by:

• execution of long-term contracts by state and federal governments  
 and appropriate funding bodies; or
• removing the price risk of the project, funding the gap between the levelised 
 cost of electricity of the technology and the commercial market rate.

This gap can be bridged through the introduction of policy mechanisms which secure a revenue stream,  
for example, through feed-in tariffs, reverse auction mechanisms and contracts for difference.

When implementing any revenue subsidy, governments should ensure sustainability and longevity  
of the mechanism is a priority.
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PRECONDITIONS FOR PROGRAM PARTICIPATION
In order to ensure an appropriate level of commitment is demonstrated by companies bidding for funds  
from government, several countries have implemented pre-conditions applying to companies participating  
in government programs. By implementing these types of guarantees, some of the risk for the projects  
is reduced for government and financiers as it places the burden back on developers to guarantee the  
project financially.

Clear objectives should be set for future programs which allow new entrants, deploy proven technologies  
and ensure there is a sufficient level of commitment from participants to the process.

Approaches taken internationally to achieve these objectives include:

• requirement for application by only commercially proven technologies;
• required demonstration of ability and capability to deliver the project; and
• up front financial guarantees or securities.

It is clearly important for there to be balance between opening up the market to include new technologies  
as they arise, thereby facilitating technology advancement and cost reductions, while also ensuring a level  
of protection or guarantee is available to the government investing time and funds into project assessment.

RECOMMENDATION
In order to reduce risk and potential costs of market speculators, governments could impose  
preconditions for program participation, limiting application only to commercially proven technologies,  
requiring demonstrated delivery capability and up front financial securities.

5
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EFFECTIVE STATE GOVERNMENT SUPPORT
The policy support mechanisms available to support large-scale solar developers fall both into federal and 
state government responsibility. Stronger collaboration between both levels of government would assist with 
project deployment.

State governments could take more of an active role in project assessment and selection given the potential 
to provide some of the key measures of project support such as power purchase agreements and additional 
revenue support.

Policy areas which fall under the responsibility of the state government include:

• land acquisition and licencing frameworks;
• planning approvals; and
• revenue support.

LAND ACQUISITION & LICENCING FRAMEWORKS
Acquiring and assessing potential land for large-scale solar projects is a significant and early phase in  
the project development process. Tracts of land which are attractive for generation facilities typically are  
located in high-quality resource areas, either close to the transmission grid for low connection costs or  
off-grid close to high-energy users. 
The understanding of these areas or ‘hot spots’ is building in Australia, particularly with the experience  
of companies and state governments in the first stage of the Solar Flagships process. Developers have  
signalled the potential benefit in state government’s identifying and streamlining the licensing frameworks  
with respect to land acquisition.

As it currently stands, project development is often affected by multiple licencing arrangements  
(for example Crown land, mining leases or water leases) across targeted tracts of land. Unravelling  
these licensing arrangements can often be administratively complex, adding time and uncertainty to  
project development.

One way to overcome this would be for state governments to identify, in consultation with industry,  
areas of land which are prime locations for large-scale solar developments and to streamline the  
licencing frameworks, bringing down the costs for industry to undertake this process themselves on  
a case-by-case basis.

Internationally, governments have identified ‘solar precincts’ which allow for pre-bundled and streamlined 
licensing frameworks in priority areas for large-scale solar development. 

PLANNING APPROVALS
Any good planning system strikes a balance between effective community consultation and consideration  
of the impacts of development with the local community while creating an environment for investment  
certainty and reasonable costs for project developers.

Large-scale solar project developers have indicated the need for state governments to provide certainty  
with respect to time frames for decisions and reduced costs for projects passing through the planning system.
Approaches taken internationally have been for the government to identify appropriate tracts of land attractive 
for large-scale solar development and deliver pre-approved sites to the marketplace. In many states, the sites 
proposed for these developments are located in relatively remote locations, away from residential areas.

6
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REVENUE SUPPORT

State governments play a key role in the delivery of revenue subsidies and feed-in tariffs for solar  
projects. To date, this has largely been focused on the small-scale market. However as indicated by  
developers internationally, it is expected there will be a trend to larger-scale projects over time, where  
there will be increasing cost efficiencies. 

Several state governments (VIC and ACT) have in the past indicated their support for large-scale solar  
feed-in tariffs and these could play a lead role in providing effective revenue support.

The relative success of the application of these revenue support mechanisms, particularly for large-scale solar, 
will depend on their longevity and the certainty they provide to developers and investors. The Clean Energy 
Council supports a policy framework which moves away from the on-again, off-again approach taken to  
these mechanisms to develop the industry in a sustainable, long-term fashion.

State governments can also play an active role in becoming a signatory to an off-take agreement due to their 
ability to match large energy users (for example, desalination projects) with new energy generation capacity. 

RECOMMENDATION
States taking a pro-active approach to investment attraction could better align their incentives to  
secure and assess large-scale solar projects. These projects and potential investments should also  
be incorporated into regional infrastructure and development plans, given the positive impact on jobs  
and economic growth in the region.

Pro-active policies that could be put in place by state governments include: 
• identification of potential locations for large-scale solar development and streamlining of  
 the licensing frameworks with respect to land acquisition;
• the delivery of pre-approved tracts of land for large-scale solar development or ‘solar precincts’; and
• revenue support either through the signing of a power purchase agreement or delivery of a 
 feed-in tariff for eligible projects.
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FACILITATING GRID CONNECTION
Grid connection has been identified by many developers as a key barrier for the delivery of on–ground  
projects. Developers have indicated a lack of aligned incentives between network connection and  
government policy objectives to deploy large-scale solar projects.

Better aligning the incentives of projects to be connected to the grid, either guaranteed or funded  
by government, would help to overcome this barrier.

A more transparent and cooperative process to engage network service providers, with respect to  
information provision and the commitment of time and resources to meet project schedules, would  
greatly improve the grid connection process. 
Once a developer has established its credentials and it is clear they have the capabilities and resources  
to develop projects, the network service provider (NSP) could be required to provide network information  
including map data and flow data so that siting can be optimised.  
Additionally, a transparent process for applications could be implemented so that developers know where  
they stand in the queue. NSPs could be given a requirement and timeframe to connect eligible projects  
under future renewable support programs.
 

RECOMMENDATION
A more transparent and cooperative process to engage network service providers with respect  
to information provision should be developed. Greater commitment of time and resources to meet  
project schedules within NSPs would greatly improve the grid connection process.

7
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IMPROVED SOLAR RESOURCE DATA 
While solar resources in Australia are generally well understood at a high level, the assessments  
to forecast with certainty the level of output from generation facilities require another more detailed  
level of granularity. This often means at least 12- 18 months of ground monitored data will need to be  
obtained and, more likely than not, new ground monitoring stations will need to be installed, given  
the relatively limited spread of Bureau of Meteorology (BOM) data collection sites.

Calculations of revenue forecasts to be generated from solar projects rely heavily both on the performance  
of the technology and the detail of the solar resource data available. As such, this is a critical phase of project 
assessment for all parties.

Financiers and developers alike have called for more resources to be dedicated to ground monitoring  
stations and data collection in Australia.

Geoscience Australia (GA) has been tasked with developing an authoritative solar mapping capability  
under the current Solar Flagships program. Within this context, GA and BOM aim to provide spatial  
information for solar resource mapping relating to high solar prospectivity regions, and expansion of  
the solar observation network21. The project is aimed at assisting the research community, improving 
decision making through the provision of pre-competitive solar resource prospectivity data and analysis.  
Ongoing and increased investment into this program should be a priority to further develop our  
understanding of the resource.

 

RECOMMENDATION
 
Government should dedicate a significant amount of funding available over a five year period to  
increase solar resource data collection. Increased on-ground monitoring stations at the Bureau  
of Meteorology and Geoscience Australia would improve the quality and quantity of data availability  
for developers and financiers undertaking resource assessments.

8

21 Muirhead, Grant, 
Rikus, Gregory & 
Scott, 2010 Progress 
in Australian Solar 
Resource Assessment
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WHAT’S NEXT 
The Clean Energy Council will be continuing its work on large-scale solar through our working groups  
and policy directorates. 
Most recently, the CEC has established a Solar Thermal Working Group for members interested in  
undertaking research, promotion and networking. 
This report will be submitted to the Federal Government for consideration in the review of the Solar  
Flagships program in the coming months.

 

New pieces of work underway over 2011/12 include:
 
• A review of large-scale solar storage and effective support;
• Promotional fact sheets for solar thermal technologies;
• An assessment of effective support for medium and commercial scale PV;
• CEC participation in the ASI Review of CSP potential in Australia.

To become involved in any of these activities 
or 
become a member of the CEC 
please contact the Clean Energy Council at 
directorates@cleanenergycouncil.org.au
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