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Abstract 
 
Climate change is a global phenomenon that has the capacity to affect all corners of the earth and its 
inhabitants according to the latest climate change report released by the Intergovernmental Panel 
on Climate Change (IPCC)1. The causes of climate change are numerous, though all countries 
contribute to the problem, mainly by way of carbon emissions and pollutants which remain in the 
atmosphere and increase the global temperature. The consequences of climate change are also 
many, including freak weather patterns and disruption to livelihoods, agriculture and cattle farming 
which can all lead to poverty. In the wake of the coal mining decline Australia has the opportunity to 
counteract climate change by introducing solar power plants to power the Australian grid. By using 
successful examples from abroad, enlisting private and government funding, Australia will not only 
have an effective answer to its current electricity issues, it will also have a climate mitigation 
strategy. This strategy will produce valuable data that can be offered to the World Bank’s Clean 
Technology Fund to help scale up renewable energy in low income countries.  

 

Recommendations 
 

1. Australia can help mitigate climate change by replacing its known causes such as coal 
powered plants with sustainable solar power plants. 
 

2. International examples of solar power plants can be modelled for Australian conditions and 
reviewed for international deployment. 
 

3. Implementing both Government and private sector funding models for Australian solar 
power plants can serve as a template for international funding models.  
 

4. Data obtained in solar plant development can be delivered to the World Bank’s Clean 
Investment Fund (CIF) for their use in Scaling up renewable energy in low income countries 
program (SREP).  

 

Introduction 

 
Climate change is a major issue affecting the planet today. The latest IPCC WII summary defined 
climate change as, 

‘... a change of climate which is attributed directly or indirectly to human activity that alters 
the composition of the global atmosphere and which is in addition to natural climate 
variability observed over comparable time periods.’2 

Many governments and peak groups including the World Bank have addressed climate change in 
their objectives. Consequences of climate change are many and stand to affect all people across the 
globe. Potential consequences include severe and abnormal weather events including tsunamis, 

                                                
1 Field et al, 2014. 
2 Field et al, 2014. 
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floods, droughts and increases in sea level. Years of scientific study have consistently revealed that 
pollutants released in combustion reactions are a major cause of climate change3 4 5. The burning of 
fossil fuels to generate electricity is one such cause. It has been postulated that adaptation methods 
such as large scale greening initiatives of tree planting and carbon offset incentives of the Australian 
Government's Direct Action Policy may help to reduce gaseous carbon dioxide which causes 
increased global temperatures6. Mitigation solutions have focused on preventing the combustion of 
fossil fuels in the first place, by replacing combustion plants with renewable energy designs such as 
large scale solar power plants. While adaptation is a new strategy that equips governments to deal 
with the effects of climate change, mitigation efforts are important in preventing further 
temperature increases. 

Australia relies primarily on fossil fuels to generate electricity, with 232 billion kWh of electricity7 
used in 2012 for a growing population and increasingly-technology dependent lifestyle. The process 
of fossil fuel conversion to energy generates oxides of nitrogen and sulphur, mercury and other toxic 
metals8 , alongside other pollutants from the chemicals used to excavate mines. Some of these 
pollutants directly contribute to climate change and 73% of the Australian population is concerned 
about this9. Further, these pollutants can be linked to “directly causing increasing incidence of 
respiratory disease, polluting our land and waters, damaging flora and fauna and contaminating our 
food Supply”10.  

 The process of combustion of coal to generate electricity has served Australia well in the past by 
meeting electricity needs. However with the increasing pressure to act responsibly in the time of 
climate change, the increasing costs of fossil fuel use, the decline of the coal market and the 
continued demand for electricity, it is time to explore and utilise the alternative energy resource 
options, particularly that of solar power. The broader economic implications include international 
investment in Australian plants, Australia’s plant data made available internationally and growth of 
private investor companies at home and abroad.  While the broader environmental benefits will 
mean that Australia is reducing its world-wide carbon footprint and thus has contributed to 
mitigating climate change, which is in-line with World Bank objectives and the wider international 
community. 

The proposed recommendations intend to mitigate climate change and slow the rate of global 
warming to prevent increases in extreme poverty. The mitigation type is the replacement of large 
scale coal powered electricity plants with large scale solar powered electricity plants. The 
recommendations suggest that Australia is used as a pilot country due to its recent decline in coal 
markets and its high degree of suitability to solar powered plants. On successful completion of the 
Australian coal to solar replacement, a successful model will exist that can be applied to other 
countries to aid their climate change mitigation strategies.  

The recommendations to achieve a successful solar power solution for Australia and the world 
include the following. First, the link between climate change and coal powered plants must be 
acknowledged. This can be done by replacing coal powered plants with solar powered plants as a 
climate mitigation strategy. Secondly, successful international solar power plants can be used as 
models to determine the most effective type of large scale plant for Australian conditions. Third, 
                                                
3 EPA, 2014 
4 British Columbia. 
5 Union of Concerned Scientists, 2012. 
6 Miller, 2014. 
7 Index Mundi, 2012 
8 Thomas et al, 2007. 
9 Australian Bureau of Statistics, Environment and Energy FAQs, 2007-08. 
10 Thomas et al, 2007. 
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sourcing funds from both government and private sectors will allow for fair governance of the plant 
as well as professional ongoing maintenance that will ensure its success and longevity. Fourth, the 
data generated in these phases will be valuable and should be used by other countries in their 
installation of solar power plants. The data should be disseminated to the World Bank's CIF to 
increase its capacity to provide solar powered electricity to the world. These recommendations 
combine to allow Australia to provide the pilot in a staged world effort in switching from coal 
powered to solar electricity, which will help mitigate climate change.  

 

1. Australia can help mitigate climate change by replacing its known 
causes such as coal powered plants with sustainable solar power 
plants. 
 

There is a global consensus that humans are responsible for climate change and that actions must be 
taken to slow this phenomenon. The Leadership Council of the Sustainable Development Solutions 
Network (SDSN), in its report for the UN Secretary-General, ‘proposed 10 goals’, one of which was to 
‘curb human-induced climate change and ensure sustainable energy’.11 The World Bank Group is 
particularly interested in slowing climate change as the consequences have the capacity to increase 
global poverty, particularly in altering crop and livestock dependent weather conditions, producing 
catastrophic weather events that claim lives and destroying homes and diminishing food availability. 

 
In order to slow climate change the source of the problem, carbon and industrial pollutants must be 
controlled. While coal mining is an important export commodity for Australia, it is also a market in 
decline. This necessitates the eventual transition from coal powered electricity to another source, 
most likely that of renewable energies, though nuclear power has been suggested. Australia is host 
to an ideal landmass in terms of generating energy from solar power. Compared to the rest of the 
world Australia has a large vacant land mass and consistent exposure to sun through-out the year 
which makes it an ideal host country for solar powered plants.  

There are different types of solar power plants in use across the globe, their existence has made 
solar technology affordable and accessible.  

“Today, as a result of the declining costs, millions of solar photovoltaic (PV) systems have 
been installed in cities the world over. Low cost PV systems could easily provide for much of 
the world's electricity in a carbon-constrained world and as a result, the renewable energy 
industry in general and the global PV industry are booming”.12  

By installing well suited solar power plants Australia can reduce its carbon emissions and pollutants 
and take part in the World Bank supported global initiative to slow climate change. 

2. International examples of solar power plants can be modelled for 
Australian conditions and reviewed for international deployment. 

 

Considering Australia’s land mass and sun exposure strengths, the option of solar power is a logical 
choice. Countries around the world including the USA, Germany and Spain are not only installing 
solar power infrastructure, they are also exploring the cutting edge of technology in solar and 

                                                
11 TST Brief 
12 Thomas et al, 2007. 
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selecting products that are uniquely suited to their geographic locations and are creating more 
economically viable systems. Using the Solana solar power plant in Arizona as a model, Australia can 
implement a tried and proven concept. 

Solana, Arizona is a US$1 billion dollar plant with a large 280MW capacity to power approximately 
70 000 homes. A private company Abengoa Solar purchased the plant and maintains it allowing the 
electricity generated to be sold to the grid for US$4 billion over 30 years. At this rate the plant will 
pay for itself after approximately eight years.  
‘The plant uses concentrating solar technology that uses mirrors to reflect the sun onto pipes filled 
with fluid. The heated pipes are able to boil water, the steam being used to turn turbines that 
generate electricity. In a unique improvement heat storage is provided for by large salt vats that can 
produce electricity for up to six hours during night time, which is a sought after advantage’.13 
The Solana solar power plant can serve as a successful model plant for Australia. 
 
Solar power plants have been researched to ensure efficiency of the larger systems especially 
considering their large initial outlay in expenditure. ‘Larger power plants produce more power per 
unit of territory, and this can be exploited for benefit on a large fixed territory that is to be covered 
completely with power plants’14. However due to large plants ‘being less efficient in distributing the 
power on the area’15, rather than one extremely large plant to serve Australia, several large plants 
should be constructed to serve major cities in Australia.  
‘It [is] clear that these [large scale] plants would require a large investment in construction and 
operation. Consequently, any means of optimizing the design of the plant to reduce the capital 
outlay, while maintaining the average power production, would significantly increase the 
attractiveness of this renewable source of energy’16.  
Once the design plan is successfully customised for Australian standards it can later be honed to suit 
other countries as they transition to solar powered electricity. 
 
 

3. Implementing both Government and private sector funding models for 
Australian solar power plants can serve as a template for international 
funding models.  
 

The initial costs of developing a solar power plant are great and can be met by contributions from 
the Australian Government and the private sector. The successful funding model can then be utilised 
in other countries. This type of multi-source funding occurred in the United States where “over US$3 
billion was promised to creating smart grids and energy systems by Barack Obama on the condition 
that the amount [was] matched by private industries”17. This example can be utilised in Australia 
with a reasonable commitment from the Australian federal and state budgets in tandem with an 
investment commitment from any of the privately owned renewable management companies who 
may be invited to tender. These companies are capable of supplying the much needed capital and 
through their part ownership will provide the knowledge and capacity to perform daily running of 
the plant. By utilising government and private funds, both political governance and everyday 
maintenance will be supplied. This model allows equal control by both government and private 
enterprise and may be appropriate in future developments abroad.  

                                                
13 Brown, 2008. 
14 Lorente et al, 2010. 
15 Lorente et al, 2010. 
16 Lorente et al, 2010. 
17 Eisberg, 2009. 
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As solar power plants will yield a profit after a set time frame investment in good management and 
longevity of the plants is vital. ‘As building plants is only profitable over the long term’18 it is vital to 
the success of solar power plants that strong investors with long-term dedication are enlisted at the 
point of start-up. With adequate funding and government commitment to the project, solar power 
plants can become a profitable venture. The concept of solar powered plants yielding a profit will be 
a vital point in every government’s decision to transition to solar. 

 
4. Data obtained in solar plant development can be delivered to the 

World Bank’s Clean Investment Fund (CIF) for their use in Scaling up 
renewable energy in low income countries program (SREP).  

 
The World Bank has the ‘ambitious aim of ending extreme poverty within a generation’19. In 
reaching that goal the World Bank has identified climate change as a threat to the eradication of 
extreme poverty as ‘the poor and vulnerable will be hit hardest’20by increasing temperatures. 
Because of the link between climate change and poverty the World Bank has set up organisations 
such as the CIF to tackle poverty where it stems from climate change. Within the CIF is the SREP 
which 
 
‘was established to scale up the deployment of renewable energy solutions and expand renewables 
markets in the world’s poorest countries. It aims to pilot and demonstrate the economic, social, and 
environmental viability of low carbon development pathways’.21 
 
The SREP’s goal of deploying renewables can be advanced by the Australian solar power solution. 
Australian solar power private enterprise companies can offer their services and the data generated 
in Australia to assist to the SREP in their goal. 
 

As part of the Australian Government’s investment in solar power plants, an agreement should be 
made to ensure that data and expertise obtained in the development of the plant is accessible to 
new international solar plant endeavours through the World Banks SREP. ’There are an increasing 
number of proprietary datasets being developed and marketed’22 by private companies compiled 
from the information obtained in developing a solar power plant. These datasets are a valuable 
resource in planning and constructing a power plant. The Australian dataset generated by the 
privately owned plant can be made available to the SREP of the CTF to further their endeavours in 
tackling climate change by using renewable energies. To ensure the transfer of the datasets, 
agreements should be drawn up when private companies purchase the Australian government 
invested plant. 

Conclusion  
 

It has been acknowledged that climate change is a threat to our planet and has been caused by 
people. In order to mitigate or slow climate change a transition to solar power plants should occur. 
Due to the recent decline of the coal industry Australia has a valuable capacity to mitigate climate 

                                                
18 Lorente et al, 2010. 
19 World Bank, 2014. 
20 World Bank, Climate Change, 2014. 
21 CIF, SREP, 2014. 
22 Vignola et al, 2012. 
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change by introducing low emissions solar powered plants to supply electricity to Australians. By 
using international examples Australia can create a customised solar solution that is efficient and 
produces markedly reduced carbon emissions than coal powered plants. By enlisting the resources 
of both the Government and the private sector, a transferrable funding model can be attained to 
cover large initial infrastructure costs. Lastly the information attained in development of the 
successful solar power plant plan can be passed on to other countries in cooperation with the World 
Bank. This allows the technology, funding and management concepts to be deployed to low income 
countries to ensure access to electricity and concomitant reduction in poverty. The overall result will 
be a staged transition to solar power on a global scale that will mitigate climate change and help 
preserve Australian and global economic positions.  
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