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PREFACE
This research reports the rapid development and flourishing of the exploration and
mining industry in the State of South Australia which has in part come about through
strategic initiatives and development of transparent, responsive regulatory frameworks
established by the South Australian Government. This has resulted in the development
of new mining projects, and encouraged international partnerships and joint venture
investments.
Primary Industries and Resources South Australia (PIRSA) is a State Government
agency committed to the economic development of the State and the sustainable use
of natural resources. PIRSA’s Mineral Resources Group has a pivotal role in
supporting mining exploration and the development of new mines throughout the
State. It is acknowledged nationally and internationally as the lead agency facilitating
ecologically-sustainable mineral exploration production and development in South
Australia.
The Resources Sector is a crucial asset for the South Australian economy.
Commodities like uranium, copper, gold, silver and heavy mineral sands are major
components of the State’s exports with a total export value of more than three billion
Australian Dollars (2,200m Euros) in 2009-10.
As Manager of the Geological Survey of PIRSA in South Australia, I am grateful to
Francesca for her meaningful contribution and confident it will be effective in
promoting South Australia’s Resources Sector initiatives and potentialities both in
Europe and all over the world.
Tim Baker,
Manager of Geological Survey Branch, PIRSA

South Australia is an international leader in hosting renewable energy, particularly
wind and geothermal investment. We pride ourselves on providing a welcoming and
supporting environment for those investors.
This report neatly summarises the state of play and includes some important insights
such as the considerable and growing cost advantage of renewables as time progresses
and where the original capital investment pays off.
The section on renewable energy provides a clear summary of our objectives and
results. I welcome it as an important addition to the growing body of information on
renewables and recommend it to any interested investor, supplier and policy planner.
Tim O’Loughlin,
Commissioner for Renewable Energy, RenewablesSA

5

6

CONTENTS
INTRODUCTION

11

Part I: the Mining Sector
1. THE GLOBAL MINING BOOM OF 2011

14

1.1. China’s thirst for cooper driving the boom
1.2. World leading mining companies benefiting from the boom
2. MINING BOOM AND THE AUSTRALIAN ECONOMY

18

2.1. The economic impact of Australian mining booms
2.2. The current boom
3. THE MINING BOOM IN SOUTH AUSTRALIA
3.1. South Australia’s Mining Boom: figures and prospects

21
23

3.1.1. Recent developments in South Australia’s Mining Sector
3.1.2. Focus: South Australia’s World Class Uranium
3.2. The drivers behind South Australia’s mining boom

33

3.2.1. Pro-Mining Government Program:
South Australia’s Plan for Accelerating Exploration (PACE)
South Australia Strategic Plan (SASP)
Cooperative Research Centres (CRC’s)
3.2.2. South Australia’s stable and efficient regulatory background
3.3. The massive role of China in the South Australian mining boom and the
Australian economy: benefits and challenges
3.3.1. South Australia mining and China
3.3.2. China and the Australian Economy
3.3.3. Concerns and Issues

7

40

Part II: Renewable Energy and Nuclear Power
1. RENEWABLE ENERGY: A GLOBAL PERSPECTIVE

48

1.1. Explaining the benefits
2. RENEWABLE ENERGY IN AUSTRALIA

52

2.1. Federal Policy and Programs
2.2. Wind, Solar, Geothermal and Wave Power in Australia
2.2.1. Wind Power
2.2.2. Solar Energy
2.2.3. Geothermal Power
2.2.4. Wave Energy
2.3. Future prospects in Australia
3. SOUTH AUSTRALIA: A SUSTAINABLE FUTURE

61

3.1. Policy setting for Renewable Energy
3.2. Wind, Solar, Geothermal and Wave Power in South Australia
3.2.1. Wind Power
3.2.2. Solar Energy
3.2.3. Geothermal Power
3.2.4. Wave Energy
3.3. Future prospects in South Australia
4. NUCLEAR POWER, A HEAVILY DEBATED CONCEPT
IN AUSTRALIA

70

4.1. Nuclear Power in Australia

Part III: Higher Education
HIGHER EDUCATION OPPORTUNITIES IN THE ENERGY SECTOR
1. Knowledge and Innovation in South Australia

76

2. Tertiary Education Assessing the Energy Boom

77

3. Tertiary Institutions and Climate Change

80

CONCLUDING REMARKS

81

REFERENCES

85

8

9

10

INTRODUCTION AND PURPOSE OF STUDY
Blessed with large and diverse energy resources, Australia is a major energy supplier
for both domestic and international markets. In 2008–09, Australia’s energy
production was 17,769 petajoules. Net energy exports accounted for 68% of domestic
energy production making Australia the world’s ninth largest energy producer,
accounting for around 2.4% of world energy production.
The main fuels produced in Australia are coal, uranium and natural gas. In 2008–09,
Australia’s energy production was dominated by coal, which accounted for 54% of
total Australian energy production in energy content terms, followed by uranium with
a share of 27% and natural gas with a share of 11%. Crude oil and liquefied petroleum
gas represented 6% of total energy production, and renewables represented 2 %1.
Australia is globally known for its word-class uranium resources. It has 23% of the
world's uranium Recoverable Resources and is the world’s third largest uranium
producer after Kazakhstan and Canada. The State of South Australia hosts the world’s
largest uranium deposit at the Olympic Dam Mine, which represents also the fourth
largest copper mine and the fifth largest gold deposit in the world.
Furthermore, Australia has substantial and noteworthy wind, solar, geothermal, wave
and bioenergy resources that could contribute dramatically to Australia’s future green
energy supply and efforts to mitigate carbon emissions. Particularly, the South
Australian Government is one of the regional governments that most strongly
recognises the vital role that states must play in combating and adapting to climate
change. South Australia continues to rise to the challenge of finding the crucial
balance between economic growth and environmental sustainability. The State has
been the first in Australia and the third in the world to legislate targets to reduce
greenhouse emissions and to promote further use of renewable energy resources2
The aim of this study is to review and analyse the main drivers and recent
developments in the Australian and South Australian Energy Sector with particular
attention to the Mining Industry and Renewable Energy Sector which have
experienced unprecedented growth rates over the past few years.
In order to better understand the role of each energy resource for the Australian
economy within the comprehensive global energy industry, the study progresses from
a macro to a micro perspective. For each topic an initial picture of the global situation
is described followed by a national overview, finally the State position is explored.
The following sections will explore literature and data that describe figures, drivers
and existing regulatory structures of the different Australian energy resources
emphasizing the numerous investment opportunities for foreign companies, in
particular the European counterparts.

1
2

Energy in Australia-Australian Government Department of Resources, Energy and Tourism, 2011
RenewablesSA, 2010
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The report is organized as follows:
Part I provides an overview of the persistent growth of the Australian and
South Australian mining industry after the massive increase of foreign
investment in exploration activities over the last decade. It emphasizes the
importance for the Australian economy to capture the full benefits from the
growth of Chinese resources demand as a consequence of China’s current
industrialization process.
Part II examines existing and projected trends of Renewable Energy Sources
(Wind, Solar and Geothermal) in Australia and South Australia in view of the
National Mandatory Renewable Energy target set by the Federal Government,
which aims to increase the amount of renewable electricity generated by
Australia to 20% by 2020. The final section explores the recent developments
towards an eventual embrace of nuclear power in Australia to successfully
tackle climate change and mitigate greenhouse gas emissions.
Part III describes recent South Australian progresses from the perspective of
higher education opportunities in the Energy Sector (Bachelor degrees and
Master of Sciences in Energy) aiming to ensure sufficient and highly-skilled
labour to harness the current boom in the resources sector through education
and training in the State’s Universities.

Keywords: mining boom, climate change legislation, mandatory renewable energy
target, sustainable development, foreign investment.
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Part I:
THE MINING
SECTOR

1. THE GLOBAL MINING BOOM OF 2011
The world economy is gradually recovering from the pervasive economic meltdown
of the global financial crisis in 2008. In fact, with the systematic rise in living
standards in China, India and Brazil, commodity prices and mining revenues are
returning to 2007 levels and the underlying dynamics of a mining boom seem to be reappearing.
In the world’s most advanced economies, where governments are increasingly
worried about environmental preservation and sustainable development, traditional
energy sources are becoming extremely unfashionable. On the contrary, the demand
for coal and iron ore by developing countries has never been stronger. The
International Energy Agency announced the beginning of a new age of coal,
forecasting a five-fold increase in the world coal consumption over the next 25 years.
The statistics below provide an overview of how intensely the industry has grown in
the last few decades:

3

•

The size of the global economy grew more than sixfold from a world GDP of
$11,769bn in 1980 to $55,920bn in 20113

•

Since 1948 the world population has grown nearly threefold from 2.5bn people
to 6.8bn today. In Australia the population of 7.7m people in 1948 has also
almost trebled to about 22.5m today;

•

World steel production, from 800m tonnes at the end of the century, has now
passed 1200m tonnes a year, with China accounting for about a half of it;

•

The prices of iron ore, coking coal and many metals have skyrocketed - the
prices of nickel and copper today are five or six times the price in 1999;

•

In the same period since 1948 the world production of steel has increased more
than eight times, of copper seven times and of aluminium nearly 31 times; when
iron ore exports to Japan began in 1966, large ore carriers were of 35,000 tonnes
capacity. Today 200,000 tonne carriers are usual and the Brazilians are reported
to be building 400,000 tonne ore carriers;

•

In 1960 the largest company listed on the Australian Stock Exchange and also
the largest mining company was Mt. Isa Mines, with a market value equivalent
to $4.4bn in today’s dollars. Today there are more than 50 companies in
Australia with a market capitalisation higher than that, including 12 in the
minerals and petroleum industry. The largest company – BHP Billiton – has a
combined market capitalisation of about $250bn.

US$ current prices - IMF world economic outlook database, 2010

1.1 China’s thirst for copper driving the boom
Nowadays a massive process of industrialization is taking place in newly
industrialized economies creating unprecedented levels of demand for steel and coal.
Table 1 gives an idea of the recent and impressive growing performances of emerging
countries like China, India and Brazil and reveals their predominant role in driving the
current global mining boom.
Table 1: GDP (billion US$)
2000
1,198
642
460
489
400
53
6,269
9,765
4,650

China
Brazil
India
Asean
Australia
New Zealand
EU
USA
Japan

2010
5,745
2,024
1,430
1,518
1,220
138
16,107
14,624
5,391

Increase in 10 years
380%
215%
211%
210%
205%
160%
157%
50%
16%

Source: International Monetary Fund - World Economic Outlook Database, October 2010

In particular, China is the country with the highest population, highest GDP growth
rate and highest level of coal consumption in the world (See Table 2 and Graph 1).
According to the International Energy Agency, China will build 600 gig watts of coalfired power capacity in the next 25 year. This figure corresponds to the total quantity
of coal presently generated in the US, Japan and the European Union together.
Table 2: Annual Coal Consumption by country (million tonnes, 2008)
Ranking: Country:
1
China

Amount:
1540.5

2

US

492.0

3

India

241.1

5

South Africa

98.6

6

Russian Federation

80.6

10

Australia

49.9

15

Indonesia

30.5

42

Colombia

3.2

Bar Graph:

Source: Europe's Energy Portal, 2008
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Graph 1: Bags of coal, selected countries’ coal reserves, 2009

Source: BP Global, 2009

Despite being the leading coal producer in the world, China must turn to foreign
countries in order to satisfy its insatiable energy needs. The reason for this is that
China’s coal is expensive to extract when compared to other countries. In addition, the
infrastructure system has become highly inefficient and has increasingly developed
congested railway bottlenecks. According to experts, China’s appetite for energy will
require at least 7% more coal each year and, since domestic production is insufficient
to meet local demand, the country is likely to become more dependent on foreign
suppliers in future years.

1.2 Word leading mining companies benefiting from the boom
The mining boom has produced a record number of mergers and acquisitions in 2010,
with a total value of AUS$52bn. There is significant evidence that skyrocket
commodities prices and repaired balance sheets are causing a further increase in
merger and acquisitions activity in the world mining sector in 2011.
As demand from China leads a commodity price boom, BHP Billiton and Rio Tinto,
the major global mining giants, are planning strong expansion projects and invested
huge amounts of capital to expand iron ore, copper and coal production.
In particular, BHP Billiton is planning to invest $80bn in the Olympic Dam copperuranium mine in South Australia and in iron ore production. Graph 2 shows the
company’s profit and share prices and reflecting upward trend from 2005 until 2011.
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Graph 2: BHP Billiton half-yearly results, 2011

Source: Thomson Reuters, 2011

In 2009-2010, the global mining sector quickly restored the pre-crisis capitalization
levels. As shown by the chart below, the market capitalization of the top four global
mining companies increased an incredible 118%, almost reaching the peak prior to the
global financial crisis. This result has mainly been driven by the sharp recovery in
commodity prices, the repair of balance sheets, and an overall enhanced investment
climate.
Graph 3: Market Capitalization of the World Top four Mining Companies, 2010

Source: PWC – Review of Global Trends in the Mining Industry, 2010
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2. MINING BOOMS AND THE AUSTRALIAN ECONOMY
Benefiting from the global surge in mining activity, the Australian economy is
experiencing itself a boom in the resources sector. Since the European settlement in
Australia, there has been a cycle of mining booms in the country. All those booming
periods played a key role in shaping the Australian economy.
Graph 4: Australian Terms of Trade Path

The graph above illustrates the recurrence of large fluctuations in resource
commodities prices from 1880s till 2009, resulting in considerable swings in
Australia’s terms of trade. The high peaks correspond to booming periods in the
Australian mining industry. They were all quite temporary – just two occurrences in
this time series, the 1920s and the beginning of the 1950s.

2.1 The economic impact of Australian mining booms
Mining booms are typically characterized by considerable increases in investment and
production levels with critical and long-term macroeconomic consequences. In view
of those features, five main mining booms can be identified in the Australian
economy over the past 200 years:
1)
2)
3)
4)
5)

The 1850s gold rush;
The late 19th century mineral boom;
The 1960s/early 1970s mineral and energy boom;
The late 1970s/early 1980s energy boom;
The current episode, which is again both a mineral and energy boom.

Although the booms occurred in vastly diverse economic conditions, some common
features can be traced.
First, mining booms in Australia have always been generated by global events and
developments.
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So far, variations in global capital accessibility or the growing performances of large
emerging countries have played a major role in affecting the price of energy and
mineral resources.
Secondly, each boom had an overall expansionary effect. The surge of foreign capital,
increasing revenues and required infrastructure developments definitely gave the
Australian economy a solid boost.
Thirdly, the booms have always been followed by inflationary pressures. An
expansionary economy, higher wages and pressure on productive resources always
resulted in higher prices overall.
Finally, the exchange rate regime has a vital role in adjusting economic forces during
booming periods. Previous booms have been characterized by a fixed nominal
exchange rate causing the real exchange rate to adjust through rising inflation. The
current floating exchange rate regime helps to drive inflation away and enables the
economy to receive price signals once muddied by the fixed exchange rate regime.

2.2 The current boom
Driven by a sharp increase in Chinese and other emerging countries demand for
Australian resources, the current mining surge appears enormous. Over the past ten
years, world consumption of coal has increased by 50 % and since 2003 iron ore
consumption has increased by 80%. Current Australian LNG export capacity is
20 million tonnes a year, twice as much as in 2004 and it is likely to reach 50 million
tonnes in the next five years.
Despite various similarities with previous mining booms, the current one seems to be
characterized by a number of interesting peculiar features.
First of all, mining capital investment as a share of GDP is far more significant than
previous boom levels and there is evidence of further growth in the next few years. So
far, its value has risen from an average of 2% of GDP over the past 25 years to about
4%. If it keeps on rising, this will be the largest capital expenditure in the resources
sector in Australia's modern history.
In addition, not only is the price of resource exports growing, but their volume has
also been rising strongly over the past two years. Consequently, the country’s terms of
trade have resulted at 65% above the 20th century average level, their highest value
since 1901.
As mentioned above, past variations in the nominal exchange rate were marginal or
inexistent and inflation was the only available and quite disruptive possibility of
adjustment. In the current episode, with a floating exchange rate, the economy has
been able to adjust though a relevant increase in the nominal exchange rate avoiding
inflationary pressure to occur. As graph 5 shows below, the present nominal value of
the nominal exchange rate is about 25% above its post-float average.
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This strong response compensates the economy expansionary effects and gives price
signals to the production sector assuring the efficient allocation of labour and capital
resources.
The exchange rate is also influenced by variations of market interest rates. Recently,
interest differentials have improved the Australian dollar thanks to the fairly low rates
in the global leading financial hubs. Furthermore, the expectation of high-profitable
Australian mining investments contributes further to the surge of capital in the
country.
Graph 5: Australian Nominal Exchange Rate Path

Up until now, resource depletion and endogenous or exogenous economic
developments were responsible for putting an end to past Australian booms.
Considering the striking growth performances of China and India and other large
emerging countries, the current boom seems to have strong potentialities and longterm perspectives together with complex challenges for policy makers to deal with.
To summarize, the following highlights have been discussed in this section:
•
•
•
•

Previous mining booms had major expansionary and inflationary effects.
Considering the level of investments and the rise in terms of trade, the present
boom appears greater than all the previous ones.
Past booms had a fixed exchange rate regime and it was impossible to avoid a
raise in inflation.
Today’s floating exchange rate, open markets and more sensible fiscal and
monetary policy should result in less disruptive effects on the Australian
economy providing a better allocation of resources.
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3. THE MINING BOOM IN SOUTH AUSTRALIA
The mining industry has always played a key role in the South Australian economy.
It currently represents 3% of the Gross State Product (see graph 6) and 29% of the
country’s total exports.
South Australia (2009-10)
Estimate Resident Population
Gross State Product
Real GSP Growth
GSP per Capita Growth
Unemployment Rate

1,640,745
80,356 (AUD$ m)
1.5%
0.2%
5.4%

Graph 6: South Australia’s Share of GSP by Industry
PORTION OF TOTAL GSP BY INDUSTRY
Services
Education, Scientific &
technical services

17%
5%
3%

Manufacturing

55%

11%

Mining
Agriculture

9%

Other

Source: Australian Bureau of Statistics, 2008-09

The current mining boom is mainly centred in the regions of Western Australia and
Queensland, the Australian mining giants. However, there is clear evidence South
Australia has been increasingly benefiting from the global mining boom over the past
few years, developing one of the world’s most impressive resources sectors. As
reported by table 3, our State’s percentage growth in mineral exports has been much
higher than in Western Australia and Queensland with a record 113.6% growth from
2008-09 to 2009-10.
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Table 3: Percentage growth in Mineral Exports by State, comparison with
previous periods and 5 years trend
2006/07 to
2007/08

2007/08 to
2008/09

2008/09 to
2009/10

5 year trend(2005 to
2011)

South Australia

74.6

16.2

113.6

56.8

Northern Territory

99.6

-0.1

-1.9

27.9

Tasmania

26.5

15.7

-9.5

15.5

New South Wales

-3.8

-17.5

10.5

9.3

Western Australia

27

53.4

-75.5

7.7

Victoria

25.2

-7.3

71.3

2.8

Queensland

-7.1

-34

7.4

2.4

Source: Australian Government, Department of Foreign Affairs and Trade – Australia’s Trade 2006-10

South Australia is a globally well-known minerals exploration and investment
destination, providing a vast range of commodities. The table below shows South
Australia’s half yearly production values of commodities by category.
Table 4: Production, commodities by category for six months, January-June
2010
Commodity

Quantity (t)

Value ($)

94,855

783,764,098

Iron ore- Hematite

2,950,964

306,940,248

Gold (grams)

4,969,962

199,839,168

839,775

80,449,156

582

43,273,378

Zinc

20,217

29,718,716

Coal

1,909,710

28,076,459

17,460

11,777,233

4,589

6,395,547

Copper

Iron ore- Magnetite
Uranium Oxide

Silver (kg)
Lead
Total Value

1,490,234,003
Source: PIRSA - Report Book, 2010
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Mineral exploration in the State is currently booming creating extraordinary
opportunities for investors and suppliers4:
•
•
•
•
•
•
•

Since 2002, South Australia has gone from four mines to 13 – 16 that is
expected by the end of the year
Around 7,700 jobs created in mining sector – more than double since 2002
More than AUS$1.28bn spent on mineral exploration since July 2002
Mining exploration spending at AUS$220.7m in 2008/9, up from AUS$29m in
2002/3
Mineral exports grew to 29 per cent of total South Australia’s exports in 2008/9,
up from 13% in 2003/4
Minerals are South Australia’s largest single contributor to exports, outperforming agriculture and wine.
Mineral exports worth AUS$2.74bn in 2008/9, more than double the
AUS$1.17bn in 2003/4

This section describes figures and trends of South Australia’s current boom
(paragraph 3.1), explores the drivers of the recent mining growth (paragraph 3.2) and
finally examines the role of China in the South Australian resource sector and in the
Australian economy (paragraph 3.3).

3.1 South Australia’s Mining Boom: figures and prospects
Mining sector developments are essentially being determined by China, India and
Japan, whose resource demands are growing to successfully support urbanization
processes and strategies. As outlined in the previous section, South Australia’s
supportive government frameworks, strategic geographic position and fast approval
regimes make the State an attractive trading partner and investment destination. The
South Australian economy is experiencing a period of radical transformation and
diversification away from the primary sector and towards mining. In 2007, mineral
exploration expenditure was AU$297m, about 73% more than the previous year.
Production of uranium, iron ore, copper, gold and silver is likely to grow considerably
in future years. In the past South Australia was not considered as attractive as other
national states. Nowadays this picture is changing thanks to BHP Billiton Olympic
Dam’s imminent expansion and other projects such as Prominent Hill copper mine.
Olympic Dam is the world’s largest known uranium deposit, the fourth largest copper
deposit and the fifth largest known gold deposit.
Today BHP Billiton employs 4,500 people including full-time workers. With the
expansion of Olympic Dam this figure is expected to increase to around 25,000
people. The company also supports State Government plans to develop mining
infrastructure contributing to the expansion of port facilities in the Upper Spencer
Gulf and building an airport at Olympic Dam large enough to take a 737 jet.
The mining sector in South Australia has been expanding tremendously: in 2004 there
were four operating mines, in 2010, thirteen mines commenced operation and the
trend of new operations and expansions is expected to continue.
4

PIRSA Minerals-Fast facts on mining in South Australia, 2010
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A standard measure of new mine development is the country’s level of exploration
expenditure: in 2008 South Australia enjoyed AUS$355m of expenditure reducing to
AUS$220m in 2009 due to the Global Financial Crisis. The impact of the economic
downturn continued in 2010 with exploration expenditure leveling off at AUS$165m
with expenditure increasing as confidence in the market improves. Expenditure in iron
ore has been growing substantially being second only to Western Australia’s
operations.
This section describes the South Australian mining sector particularly focusing on
recent developments in the uranium industry and the forthcoming expansion of the
Olympic Dam mine.
3.1.1 Recent developments in South Australia’s Mining Sector
The main features of the South Australia’s Resources Sector can be summarized as
follows5:
•
•
•
•
•
•
•

Major industry sector
Major Export category – AUS$2.7bn (2007-08) now 29% of total merchandise
Energy minerals: copper, iron ore, lead, coal, and uranium
Hosts almost 40% of the world’s known recoverable Uranium reserves
Combined Minerals/Petroleum exploration expenditure >AUS$550m
Total Minerals/Petroleum royalty payments AUS$143m
Directly employs around 8000 people

The South Australian Minerals industry has shown great resilience to the effects of the
global financial crisis:
•
•
•

5

Mineral Production reached AUS$3.1bn in 2009, achieving South Australia’s
Strategic Plan target for the first time. (Mineral Production to reach AUS$3bn
by 2014)
Continued growth - production predicted to more than treble by 2020. (see
graph 7)
2009 South Australian mineral exploration was AUS$220.7m; this is
AUS$135m less than the 2007–08 total of AUS$355.2m and is a direct result of
the global crises. This remains more than double the Strategic Plan target of
>AUS$100m until 2010 (see graph 8)

PIRSA Minerals, 2010
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Graph 7, 8: Annual Mineral Production and Exploration

Source: PIRSA Minerals – PACE report, 2004-2009

In 2010 South Australia’s federal share of uranium exploration was 39% and the
federal share of copper exploration was 35%.The graph below shows the State’s share
of mineral exploration by commodity. With a value of AUS$73m expenditure,
uranium exploration results to be the largest commodity.
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Graph 9: Mineral Exploration by Commodity, 2008-09

Source: PIRSA Minerals, 2010

In 2003, Mineral Exports represented 13% of South Australia’s total exports and were
the fourth export sector after Agriculture and Food, Wine and Road vehicles. Today
Mineral Exports are the largest single sector contributing to South Australian exports,
at just over a quarter (29%) of total state exports of AUS$9.5bn (graph 10).
Graph 10: South Australia’s exports composition, comparison with 2003/04

Source: PIRSA Minerals, 2010
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Figure 1: South Australia’s Operating Mines and Projects, 2009

Source: PIRSA Minerals, 2010

In 2004, there were five major operating mines in the State, in 2009 eleven started
operation.
The South Australian Chamber of Mines and Energy (SACOME) have projected that
the State could have up to 23 mines by 2015/16 and possibly up to 40 operating mines
by 2020. Table 5 shows the major operating mines, expansions and advanced projects
of 2010.
Table 5: Major Operating Mines, Expansions and Advanced Projects 2010
Operating Mines
Olympic Dam Mine - Copper, Gold, Uranium
Beverley Uranium Mine - Uranium
Middleback Ranges Mines – Iron
Leigh Creek Mine – Coal
Challenger Gold Mine – Gold
Beltana Zinc Mine – Zinc
Angas Zinc Mine – Zinc, Lead, Silver
Prominent Hill Mine – Copper, Gold
Honeymoon Uranium Mine – Uranium
Jacinth-Ambrosia Mine – Zircon
White Dam Gold Mine – Gold

Expansions
Olympic Dam
New Middleback Ranges Iron Ore
Challenger
Prominent Hill underground
Advanced Projects
Peculiar Knob iron Ore
Wilgerup Iron Ore
Portia Gold
Wilcherry Hill Iron Ore
Pepegoona Uranium

Source: PIRSA Minerals, 2010
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3.1.2 Focus: South Australia’s World Class Uranium
Australia has the world’s largest Recoverable Resources of uranium, is the world’s
third largest producer of uranium (19.2% on the global uranium production) after
Kazakhstan and Canada and its uranium production is expected to double by 2030.
The table below shows the word’s recoverable uranium resources including
Reasonably Assured Resources and Inferred Resources.
Table 6: Known Recoverable Resources of Uranium 2007

Australia
Kazakhstan
Russia
South Africa
Canada
USA
Brazil
Namibia
Niger
Ukraine
Jordan
Uzbekistan
India
China
Mongolia
other
World total

Tonnes U Percentage of world
1,243,000
23%
817,000
15%
546,000
10%
435,000
8%
423,000
8%
342,000
6%
278,000
5%
275,000
5%
274,000
5%
200,000
4%
112,000
2%
111,000
2%
73,000
1%
68,000
1%
62,000
1%
210,000
4%
5,469,000

Reasonably Assured Resources plus Inferred Resources, to US$ 130/kg U, 1/1/07
Source: OECD NEA & IAEA, Uranium: Resources, Production and Demand, 2007.

The main areas of exploration activity are6:
• South Australia
Gawler Craton/Stuart Shelf (hematite breccia deposits)
Frome Embayment (sandstone deposits)
Gawler Craton (unconformity type deposits)
• Western Australia
Paterson Province (unconformity type deposits)
Yilgarn Craton (calcrete type deposits)
• Northern Territory
Pine Creek and Arnhem Land regions (unconformity type deposits)
Queensland
6

PIRSA Minerals, Australia-China Mining Investment Seminar, 2010
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Mt Isa region (metasomatite type deposits)
Figure 2: Australian regions with high potential for uranium, 2010

Source: PIRSA Minerals, 2010

Importantly, South Australia is one of the major fuel producers for nuclear electricity
plants and the world's largest known uranium resource. The State produced 4,863
tonnes of uranium in 2007-08 which is 43% of Australia’s total uranium production
(10,151 tonnes) and 9%of the world’s total (51,500 tonnes). South Australia exports
all the uranium produced, as Australia does not have any nuclear power stations.
The three major uranium operating mines in South Australia are the Olympic Dam
mine, the Beverley mine, and the Honeymoon mine. One of the most recent and
appealing projects is the Mullaquana project, 20km south of Whyalla. The combined
output of the Olympic Dam and Beverley mines results in about AUS$900m a year in
export income. Figure 3 shows current uranium operating mines and projects in the
State for 2010.
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Figure 3: Uranium Operating Mines and Projects, 2010

Source: PIRSA Minerals,2010

Beverley
Situated 500km north of Adelaide, between the northern Flinders Ranges and Lake
Frome. The Beverly mine commenced operation in 2000. It is the second largest
uranium deposit in the State, and was actually discovered in 1969. Beverley uses the
in situ leaching method of mining.
Honeymoon
Located at the west of Broken Hill, uranium in this area was discovered in 1972.
Production started in 2010; the in situ leaching method is used here as well.
Honeymoon is jointly owned by Japanese and Canadian investors and is the fourth
operating uranium mine in Australia.
Mullaquana
The Mullaquana project is located 20km south of Whyalla on the eastern Eyre
Peninsula. In February 2011 UraniumSA, a uranium exploration company, raised
AUS$2.86m for further drilling and explorations works at its Blackbush Prospect in
Mullaquana. The objective is now to expand the resource base through incremental
addition and new discovery. The first commercial production from the Mullaquana
ISL project is expected at the end 2012.
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Olympic Dam
•
•
•

Ownership: 100% BHP Billiton
Products: Copper, uranium, gold and silver
Location: South Australia

Located 580km northwest of Adelaide, Olympic Dam mine is owned and operated
by Western Mining Corporation Resources, which discovered the deposit in 1975.
In 2005, BHP Billiton acquired WMC Resources in a AUS$9.2bn takeover.
Olympic Dam is the second largest copper mine in Australia, and the world's largest
uranium mine. About 70-75% of the income generated comes from copper, 20%
comes from uranium sales and 5% comes from gold and silver transactions.
Graph 11: Olympic Dam Resources, 2011

Source: BHP Billiton, 2011
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EXPANSION

In 2008 the company announced a AUS$7bn expansion of the mine with the goal of
increasing ore production up to 70m tonnes and copper production from 180, 000
tonnes a year to about 730,000 tonnes.
The expansion plans to develop and improve processing facilities for minerals.
Infrastructure developments include a desalination plant, a gas fired power station, a
rail line, an airport, and port facilities. Once completed, the expansion will make
Olympic Dam the biggest mine in the world.
The current scope and logistical demands of the mine will be increased by a few
orders of magnitude once the expansion gets into full swing. The mine will gradually
be transformed from an underground operation to open pit, with an eventual target
output of 750,000 tonnes of copper, 19,000 tonnes of uranium and 800,000 ounces of
gold (see table 7).
Table 7: Olympic Dam Current and estimated production

Source: BHP Billiton, 2011

Federal and State Government (South Australia and Northern Territory) approvals are
required to permit the Olympic Dum expansion. To seek those approvals, an
Environmental Impact Statement is being prepared. The proposed expansion requires
construction activity over an expected period of 11 years depending on the timing of
government approvals and the final investment decision of the BHP Billiton Board.
ENVIRONMENT AND EMPLOYMENT COMMUNITY PROGRAMS

Environmental preservation at the Olympic Dam is assured through air pollution and
emissions control facilities and radiation monitoring of workers.
In addition, Olympic Dam implements a Community Relations program that operates
in line with the BHP Billiton Charter and the Sustainable Development Policy. The
program consists of community funding and assistance aimed at ensuring the benefits
from a growing mining industry are shared amongst all South Australian citizens,
including Aboriginal communities.
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OLYMPIC DAM AND THE CURRENT BOOM

The gradual global economy recovery and emerging countries’ growing demand for
minerals are driving BHP profits up tremendously.
David Upton, author of the book The Olympic Dam Story, estimates that the current
in-ground value of Olympic Dam's minerals is AUS$1.286 trillion, including
AUS$764bn in copper, AUS$377bn in uranium and AUS$133bn in gold. To put this
into context, this value is almost equal to 2009-10 Australia's total gross domestic
product of AUS$1.283 trillion. This is extremely positive for South Australia since it
gives the company necessary funds to finance the Olympic Dam expansion project.

3.2 The drivers behind South Australia’s mining boom
Above all, three main forces have strongly underpinned the recent sharp growth in
South Australia’s resources sector:
1) The global mining boom
2) Effective government programs to support the resource industry
3) South Australia’s stable and efficient regulatory background
The global mining boom was analysed in the previous section, the following
paragraphs provide an overview of the key roles the pro-mining government and
legislative framework are playing in encouraging exploration and development of new
projects.
3.2.1 Pro-Mining Government Programs:
South Australia’s Plan for Accelerating Exploration (PACE)
South Australian Strategic Plan (SASP),
Cooperative Research Centres (CRC’s)
Being the single largest export category (29% of total exports in 2008/09), mineral
export development and support tremendously contributes to South Australia’s long
term growing performance. In order to take full advantage of the global boom and to
promote sustainable export growth, it is essential for the government to implement
active polices for energy infrastructure development, foreign capital attraction and to
manage workforce and society engagement plans.
PACE – South Australia’s Plan for Accelerating Exploration
The South Australian Government has established large-scale targets to increase
mineral exploration expenditure and production. The pioneering Plan for Accelerating
Exploration (PACE), supported by the Department of Primary Industries and
Resources South Australia (PIRSA), strongly promotes the international
competitiveness of the State’s resources sector.
The following paragraphs provide a brief overview of the plan describing its most
successful tools and achievements so far.
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PACE BACKGROUND

The PACE initiative was the result of an Economic Development Board proposal
aiming to foster domestic and foreign investment in South Australian mining
exploration and discovery. Today, the impressive achievements of this program are
globally known and it has increasingly represented a benchmark for other countries’
authorities in the Federation and overseas.
In addition, a fast emerging resources sector in regional and rural communities
enhances job opportunities and boosts welfare in those areas.
Innovation and technology modernization is the base for the success of this program.
In particular, cooperation initiatives with universities and research centres have a
major role in assuring effective and long-term results.
The Plan for Accelerating Exploration began in April 2004, with four key outcomes
set7:
• Improved land access decision-making under a multiple land use framework.
• South Australia is to be recognised as a world-class centre of excellence in the
science and practice of exploring under cover.
• A significant increase is required in private exploration expenditure in the
minerals, petroleum and geothermal sectors leading to new discoveries,
opportunities for regional development, employment and exports.
• The emergence of sustainable and vibrant indigenous communities engaged in
economic development in and around the mining sector
DRILLING SUBSIDIES

PACE provides corporations with grant monies to identify mineral resources in order
to develop new mines.
The companies’ drilling proposals are submitted to a rigorous evaluation process by
an internal panel of PIRSA Geological Survey Officers and an external, independent
group of assessors. The program offers to successful projects subsidies of up to 50%
of the total drilling costs, with a maximum amount of AUS$100,000 per project.
Other goals of those subsidies are to increase the number of new drilling metres and to
encourage companies to invest in the State. They are also aimed at being more
responsive to future investors’ needs and at enhancing PIRSA’s geoscientific
databases.

7

PIRSA Minerals-PACE report 2004-09
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ADVANCED GEOLOGICAL DATABASE

South Australia’s geoscientific databases are amongst the most advanced in the world.
PACE seeks to promote full interaction between the global geological community and
the numerous pre-competitive data of PIRSA’s geoscientific databases.
By connecting the internal database with groundbreaking online data delivery
systems, the program wants to improve access to the necessary data sets that support
mineral exploration initiatives in South Australia. In addition, PACE has created the
new generation South Australia Resources Information Geoserver (SARIG), which
has been improved to provide user-friendly and modern access to South Australian
geoscientific data.
The plan also offers a new range of state of the art products for mineral explorers
including the South Australia 3D geological model to help narrow down areas of
interest and reduce investment risks.
This model provides new insights into the complex geological relationships between
major features in a three dimensional space, it is available online in SARIG for users
to interact with8.
Figure 4: The South Australia Three-dimensional Solid Geological Model

Source: PIRSA Minerals – PACE report, 2004-09

8

PIRSA Minerals - PACE report 2004-09

35

PACE ACHIEVEMENTS and PUBLIC PERCEPTION

So far, the Plan has been tremendously successful9:
• RMG Services Pty Ltd made the Carrapateena discovery in June 2005 with the
aid of PACE funding.
• The discovery has subsequently resulted in Teck Resources Cominco Ltd
investing a minimum of AUS$16m into further exploration in a joint venture
arrangement. In March 2011, Oz Minerals purchased the project for AUS$
250m.
• Record level of metres approved for drilling in 2008, with the yearly total at
1,314,219m, compared to 364,010m for 2005.
• The release of new geoscientific mapping data through leading edge online
services has generated significant additional exploration activity and
applications for tenements in the Gawler Craton and Curnamona Province.
• Successful establishment of the South Australian Centre for Mineral
Exploration Under Cover (CMXUC) at Adelaide University; and the
establishment (in partnership with industry and the University of Adelaide) of
the new Mining Engineering School with Professor Ian Plimer as Chair of
Mining Geology.
Besides, a MER (Minerals and Energy Resources Charter) customer survey conducted
in 2006 highlighted some very positive results:
• 96% of respondents stated that PACE was very effective in increasing industry
awareness of the exploration opportunities in South Australia.
• Of the respondents, 52% rated the initiative as ‘very effective’ with a further
44% rating it as effective in increasing industry awareness of exploration
opportunities in South Australia.

9

PIRSA Minerals-PACE report, 2004-09
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NEW PACE 2020 INITIATIVE

In February, 2010, the Premier of South Australia, the Hon. Mike Rann, announced a
vast long-term expansion of the Plan for Accelerating Exploration following the
exceptional success of the Government’s AUS$30.9m program. The new funding
provided for Pace 2020 (Table 8) reveals that the main focus of the initiative is the
enhancement of mining exploration.
Table 8: PACE 2020 new funding provided, 2010

Source: PIRSA Minerals, 2010

In particular, PACE 2020 is designed to:
•
•
•

Unlock new areas for exploration
Further streamline the process from exploration to mine
development
Provide even better data delivery services to the resource
industry

When announcing the expansion of PACE, the Premier was quoted as saying:
“Our plan to expand PACE isn’t just about opening more areas of the State to drilling.
We want to expand our PACE scheme to help mining companies get from exploration
to mine development in record time. We are planning to help companies that want to
develop a mine, to have their applications processed within six months. This will send
a strong signal to mining companies that South Australia means business”.
South Australia’s Strategic Plan 2007
South Australia’s Strategic Plan is structured in six main objectives:
•
•
•
•
•
•

Growing Prosperity
Improving Wellbeing
Attaining Sustainability
Fostering Creativity
Building Communities
Expanding Opportunity
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In the areas of minerals and exploration, the target is to maintain mining exploration
investment of AUS$100m annually and boosting mineral production and
processing to AUS$4bn by 2014.
Above all, PIRSA has four specific targets to achieve with the purpose of expanding
the South Australian resources sector10:
1) Mineral exploration (T1.17) — Mineral exploration expenditure in South
Australia to be maintain in excess of $100m per annum until 2010.
2) Mineral production (T1.18) — Increase the value of minerals production to
$3b by 2014.
3) Mineral processing (T1.19) — Increase the value of minerals processing to
$1b by 2014
In addition the Minerals Industry is expected to contribute significantly to state
exports:
4) Total state exports (T1.14.) — treble the value of South Australia’s export
income to $25b by 2014.
Mining-specific Cooperative Research Centers
THE DEEP EXPLORATION TECHNOLOGIES COOPERATIVE RESEARCH CENTRE

The Commonwealth Government Department of Innovation, Industry, Science and
Research has recently established a new Cooperative Research Centre (CRC), the
Deep Exploration Technologies CRC, with headquarters based in Adelaide. The
primary role of the initiative is to efficiently reduce the cost of finding minerals
throughout Australia.
The three central research partners in the CRC are: CSIRO (the Commonwealth
Scientific and Industrial Research Organisation), the University of Adelaide and the
Curtin University of Technology.
All State and Federal Geological Surveys are partners. Amongst them, PIRSA is the
most involved and active. One of the most significant challenges facing the minerals
industry is to find new resources to replace those currently being mined. The new
Deep Exploration Technologies CRC research will focus on three programs:
•
•

•

Development of new technologies to drill faster, cheaper, deeper and safer.
Development of down-hole sensors compatible with small diameter drill holes
together with data transmission and data integration technologies to enable rapid
decision-making.
Development of new targeting strategies based on robust, testable, 3D models.

The Deep Exploration Technologies CRC represents a large investment in Australia’s
future, budgeting more than AUS$100m over eight years. It officially opened in the
first quarter of 2010.

10

South Australia Strategic Plan, 2007
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3.2.2 South Australia’s stable and efficient regulatory background
In 2006 the Minerals Council of Australia ranked South Australia as the best overall
in its Scorecard of Mining Project Approval Processes against other states and
territories, recognizing that the State is characterized by certainty in administration,
ease of environmental regulation and fair, transparent and free from corruption
polices.
Since 1997, the Canadian Fraser Institute has conducted an annual survey of mining
and exploration companies to assess how mineral endowments and public policy
factors affect exploration investment. Survey results represent the opinions of
executives and exploration managers in mining companies operating around the
world. The countries are ranked according to their value of the Policy Potential Index
(PPI), a composite index measuring the overall policy attractiveness of the 79
jurisdictions participating in the survey. The PPI is normalized to a maximum score of
10011.
Graph 12: Policy Potential Index, 2011

Source: The Fraser Institute, March 2011
11

The Fraser Institute - Survey of Mining Companies, 2011
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The 2010-11 survey ranks South Australia in the top 15 in the world for policy
potential, making it the top-ranked Australian jurisdiction in terms of mining policy.
In April 2010 South Australia was also named as the most favorable upstream
petroleum jurisdiction anywhere in the world outside the United States and Austria
and PIRSA was the highest ranked agency in the Oceania region ranking 14th in the
world.
The 2009 report of the Australian Productivity Commission, the Australian
Government's independent advisory body on economic and environmental issues,
concluded that “Primary Industries and Resources South Australia (PIRSA) is widely
seen as a model for other jurisdictions to emulate” in regard to the implementation of
a lead agency approach whereby PIRSA’s MER (Minerals & Energy Resources)
Division coordinates all minerals and energy resource approval and licensing
processes.
In fact, PIRSA has recently made a commitment to process mine development
application approvals within a six-month period from submission, one of the quickest
timeframes in the world. The agency also offers a “Whole of Life” case management
system: experienced people assist companies from the initial exploration application
till project closure and rehabilitation helping them in understanding all relevant
approval requirements.
PIRSA has adopted a performance-based regulatory approach according to which the
regulatory process should be efficient, transparent, fair, equitable, consistent and
predictable.

3.3 The massive role of China in the South Australian mining
boom and the Australian economy: benefits and challenges
Over the last decade China recorded a persistent double-digit growing process,
basically driven by investment and strong consumption, particularly in the mineral
resources sector.
This is extremely encouraging for Australia and South Australia considering the
geographical proximity to the emerging Asian giants. In 2010 China bypassed Japan
to become Australia’s biggest trading partner, buying AUS$46bn to Japan's
AUS$37bn.
The principal benefits that would come from increasing Chinese investment in the
Australian economy would be additional capital inflows, links to rapidly growing
markets, risk sharing opportunities and competitiveness through providing new
technology and innovation.
The following paragraphs explore the role of China in South Australia’s resources
sector and in the Australian economy emphasizing advantages and potential
drawbacks of such an intense connection.
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3.3.1 South Australia mining and China
The current South Australian Government welcomes Chinese investment in South
Australia’s resources projects. In fact, Chinese presence supports companies to
develop new projects, provides alternative sources of capital and harnesses South
Australia’s huge mineral potential.
On the other side, Chinese investors are increasingly attracted by South Australia’s
highly competitive resources sector and succesful legislative framework.
The Chinese recognize that South Australia holds world-class mineral and energy
deposits and offers quality products and technology services to China. Furthermore,
China’s urbanization process and ‘go-global’ policy are resulting in increasing
Chinese investment in both Australia and South Australia making the country the
world’s second largest consumer of energy after the United States.
In particular12:
•
•
•
•
•

China has a target of 50gigawatts nuclear capacity by 2020.
China is the world’s dominant importer of copper and iron ore.
South Australia is a major producer of copper and uranium with a huge
potential for growth and investment.
South Australia is the largest producer of iron ore in Australia outside of the
giant Pilbara region of Western Australia.
China is South Australia’s largest export market with AUS$1.2bn in
commodities traded in 2009–10

In recent years, numerous South Australia-China partnerships have developed. Key
partnerships include13:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

12
13

Citic Group / Southern Gold / Marathon Resources
Sinosteel / PepinNini
Baotou Iron & Steel Group / Centrex Metals
Wuhan Iron and Steel Corp. (WISCO) / Centrex Metals
Heilongjiang Resources Limited / Havilah Resources
Focus Investment, Tangshan Xingye Industry & Trade Group and Wugang (a
division ofWISCO) / Western Plains Res.
Jilin Tonghua Iron & Steel (Group) Mining Co / IMX Resources
Tongjiang International Energy Co. Ltd / Altona Resources
CNOOC (Beijing) Energy Investment Co. Ltd/ Altona Resources
Rizhao Steel / OneSteel
Shanxi Haixin Iron & Steel Group Co. / OneSteel
Hebei Jinxi Iron & Steel Co. / OneSteel
Wuhan Iron and Steel Corp. (WISCO) / Ironclad
China Railway Materials Commercial Corporation / FerrAus

PIRSA Minerals, 2010
PIRSA Minerals, 2010
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There are also different cooperation initiatives involving higher education institutions
such as the one between PIRSA and the Guilin University of Technology (China) geochemical techniques for mineral exploration - and the one between the Shandong
University and the University of Adelaide.
Thus, our State and China’s economies are becoming increasingly intertwined as
South Australia emerges as a lead supplier of a range of high quality resources. South
Australia’s presence at the Shanghai World Expo 2010 and face-to-face meetings with
Chinese senior executives contribute to our State’s international recognition as a
reliable investment location.
3.3.2 China and the Australian Economy
The Australian and Chinese economies are interconnecting stronger than ever. The
number of Chinese students, tourists and workers in Australia and the number of
Australians and Australian-educated Chinese now living in China has significantly
risen as have trade connections and capital investment.
Australia has been the only developed country to register positive GDP growth in
2009 (slightly under 1% according to the International Monetary Fund), in strong
contrast with other advanced economies, which recorded an average GDP contraction
of 3.2%. There are different explanations for that, but the Chinese insatiable demand
for Australian commodities has definitely played an important role.
Energy and minerals trading are the base of the bilateral connection between the two
countries. Such connection is expected to strengthen in the following years thanks to
the considerable increase of Chinese investments in Australia’s resources sector. As a
matter of fact, the two countries are highly complementary: being one of the world’s
leading manufacturer, China needs a considerable amount of minerals and Australia,
rich in resources, requires increasing foreign investment for enhancing exploration.
Thus, the cooperation has evident mutual benefits and strong future potentialities.
Promoting resources trade and investment
To further promote trade and investment, on 18 April 2005 Prime Minister John
Howard and his Chinese counterpart agreed to sign the China-Australia Free Trade
Agreement. The decision followed a cost-benefit analysis, which concluded that the
agreement would provide substantial economic benefits to both countries, and
Australia’s formal recognition of China as a market economy.
On 3 April 2006, Australia and China signed a landmark Nuclear Safeguards Pact,
promoting uranium exports to fuel China's booming nuclear power industry.
Australian officials said the nuclear deal would lead to exports of 20,000 tonnes of
uranium to China per year.
"Of all the important relationships that Australia has with other countries, none has
been more greatly transformed over the last 10 years than our relationship with
China," The Australian Premier said in the occasion.

42

Foreign Direct Investment
According to the Australian Foreign Investment Review Board (FIRB), the United
States of America was the largest source country for foreign investment in Australia
in 2008-09, involving approved investment of AUS$39.6bn. China (AUS$26.6bn),
Japan (AUS$22.1bn), the United Kingdom (AUS$20.3bn) and France (AUS$7.5bn)
were the other major source countries of approved investment in 2008-09. China was
Australia’s second largest investor in 2008-09 with AUS$26.6bn. Investment in the
mineral exploration and development sector accounted for AUS$26.3bn, representing
99% of all Chinese investment in Australia.
Table 9 describes the current scale and structure of Chinese investment across the
Australian economy. About 80% of Foreign Investment Review Board-approved
Chinese Foreign Direct Investment in 2005-06 and 2006-07 was in minerals and
resources.
Table 9: Chinese Investment in Australia by industry, as approved by the
Foreign Investment Review Board (FIRB) 1992-2007

3.3.3 Concerns and Issues
Despite the widely recognized benefits described in the previous section, the
increasing presence of China in the Australian economy has raised recent debates
concerning the State ownership of Chinese investment, the transfer of a great share of
resources industry profits to China and the law diversification of exports and export
destination countries.
State-owned firms
The Australian Treasury has designed special guidelines regarding investment by
State owned corporations emphasizing that, “the fact that these investors are owned or
controlled by a foreign government raises additional factors that must also be
examined.
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Investors with links to foreign governments may not operate solely in accordance with
commercial considerations and may instead pursue broader political or strategic
objectives that could be contrary to Australia’s national interest”.
There is growing confusion and uncertainty about how to respond to the growth of
Chinese investment interest in the Australian resources and energy sector.
The special treatment reserved for this category of investment proposals is likely to
bias the foreign investment approval process raising some concerns from the
supporters of Chinese investment in Australia. They claim that State-owned firms in
China are increasingly subject to market regulation, that corporate governance is
evolving towards a market-governed system and that the decision to invest in
Australia is completely based on firms’ own strategies. Thus far, the Chinese
government has implemented a range of reforms for state-owned enterprises. As a
consequence, lots of them have become independent, managing their own budgets,
taking part in global competition and being quoted on the stock exchange.
Finally, according to a report prepared by Professors Drysdale (Crawford School of
Economics) and Professor Findlay (University of Adelaide), the increasing
uncertainty about Chinese Investment treatment is expected to damage Australia‘s full
participation in the benefits from Chinese economic growth through the expansion of
its market for industrial materials. The study concludes that confusion should be
dismissed by promoting government-to-government arrangements in order to enhance
scrutiny of competition, corporate governance, and financial transparency issues.
Profit Transfer
At the same time the major owners and customers of mining companies in Australia,
Chinese investors might be tempted to manipulate or transfer profits from Australia to
a lower tax environment.
This will cause product prices to be artificially low and the strong ownership
concentration in the resources sector could even bring market competition to a
decline. These are additional reasons for the special treatment the Treasurer reserves
for Chinese investment approvals in his view of the Australian national interest.
Low diversification of exports and export destination countries
The Reserve Bank of Australia has recently declared that Australia’s economy is no
longer reliant on the American one, but it is increasingly marching in step with China.
In fact, in the past ten years the correlation between the Australian and US GDP has
been declining, whereas movements in the Australian and Chinese GDP are
increasingly linked.
Graph 13 shows the Australian GDP growth correlation with the US (in yellow) and
the Chinese one (in red). The measure used is the coefficient of correlation between
the values of GDP growth in the three countries:r. Higher values of r indicate higher
correlations.
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Graph 13: Correlation between Australia, USA and China GDP growth

Some Australian authorities have shown concerns about such an intense correlation
and asked whether Australia's economy is becoming too dependent on China.
According to the Hon. Lindsay Tanner, the former Australian Government Minister of
Finance, Australia needs to diversify its exports reducing its dependence on mineral
resources and boosting other industries including manufacturing, tourism, education
and wine exports which have been declining over the past decade.
The strong Australian Dollar, resulting from the present mining boom, hinders the
international competitiveness of other export sectors and activates the so called Dutch
Disease effect: the mining industry is generating a lot of prosperity for Australians but
it also putting high pressure on other key sectors of the economy.
In addition, not only are Australian exports concentrated in terms of sector but also in
terms of clients: China and Japan are the main export destinations for Australia.
Although it is not at the same stage as China, India is emerging as another keen buyer
of Australian assets. Therefore, a possible way of diversifying our exports would be to
encourage exports in India, even if the country has been facing serious institutional
inefficiencies such as the famous Indian burden of red tale.
To date, the increasingly dominant Chinese influence on the Australian economy has
definitely shown substantial benefits. Nevertheless, considering an unlikely but still
possible future scenario of a decline in China’s economy, the effects for Australia
would be devastating taking into account how pervasive our reliance on the China
success story now is.
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Part II:
RENEWABLE
ENERGY AND
NUCLEAR POWER
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1. RENEWABLE ENERGY: A GLOBAL PERSPECTIVE
Nowadays development and sustainability represent a unique indissoluble concept:
there can’t be authentic economic and social growth without environmental
sustainability. Sustainable development implies meeting the energy needs of the
present without compromising the ability of future generations to meet their needs in a
similar manner. This requires accessible and equally distributed energy sources, with
limited environmental impact and ability to satisfy the increasing energy needs of our
planet. In consideration of the above, sustainability and energy security represent the
main drivers behind the push for a future massive use of renewable energy resources.
Governments and international organizations all over the world are progressively
recognizing the harmful effects of greenhouse gas emissions on our planet resulting
from fossil fuels and traditional energy sources. On the other hand, science has shown
that renewable energy technologies have marginal environmental impact and are
considered a relatively safe source of energy and economic progress. Table 1 shows
different types of renewable resources and their related uses.
Table 10: Renewable Sources, Sources and Applications
Type

Source

Applications

Solar Energy

Light and heat from the sun
requires the use of heat engines
and photovoltaic panels (PV);

Space heating and cooling,
distillation of water, daylight,
solar cooking, industrial purposes;

Wind Energy

Wind power. Requires the use of
turbines, wind mills, wind pumps;

Electricity, mechanical power,
drainage;

Hydroelectricity

Gravitational force of falling
water: dams, pumped storage;

Electricity;

Biomass Energy

Garbage, wood, landfill gases,
alcohol fuels;

Heat, electricity and biofuel
(bioethanol from sugar, biodiesel
from vegetable oils);

Geothermal Energy

Heat stored in the earth, areas
near tectonic plate boundaries;

Heat and electricity;

Up until now, different kinds of renewable energy polices have been implemented
across the world:
• TARGETS
Should be the result of a shared and open debate.
Publicity, Feasibility and Control are crucial.

EXISTING TARGETS:
EU Countries agreed to a target of 20% Renewable Energy Sources of final
energy by 2020; Australia 20% by 2020; China 15% by 2020; US 15% by 2121;
Russia wants to go from 1% to 4,5% by 2020, also India, Brazil, Thailand and
Philippines have some set of targets.
•

PROMOTION POLICES
They should be numerous, long time lasting, predictable, shared and involving
local authorities to be really effective.
EXISTING PROMOTION POLICIES:
Feed-in tariffs, renewable portfolio standards, capital subsidies or grants,
investment tax credits, VAT exemptions, green certificate trading, energy
production tax credit, net metering, public financing.

The current share of renewable energy on the global final energy consumption is
presently around 19%. This figure includes traditional and modern biomass, wind,
solar, geothermal, hydropower and biofuels. (See Graph 1). Of this 19%, traditional
biomass, used primarily for cooking and heating, accounts for approximately 13% and
is growing slowly or even declining in some regions as biomass is used more
efficiently or is replaced by more modern energy forms. Hydropower represents 3.2%
and is growing modestly. Other renewables account for 2.6% and are growing very
rapidly in developed countries and in some developing countries14.
Graph 14: Renewable Energy Share of Global Final Energy Consumption in
2008

Source: Worldwatch Institute, Renewables 2010-Global Status Report, 2010

14

Worldwatch Institute, Renewables 2010-Global Status Report, 2010
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1.1 Explaining the benefits
Not only are renewable effective in reducing greenhouse gas emissions; they also
represent an economically efficient resource for private companies. They can cover a
significant proportion of firms’ electricity consumption (between 20% and 30%) and
would decrease costs over time. Indeed, renewable energy is by definition
uncorrelated with crude oil inflationary pressures and is characterized by a stable and
long-term production, considering that the average life cycle of renewable energy
power stations is about 15 years.
Another relevant reason to enhance the use of renewable energy sources is that they
tend to reduce the need of importing energy sources from abroad and, most
importantly, they set in motion economic growth in the long run. In fact, although
renewables might have higher primary costs than conventional energy sources, they
show relatively higher values of Energy Return on Investment (EROI). The latter, is
the ratio of the amount of usable energy acquired from a particular energy resource to
the amount of energy expended to obtain that energy resource15. Intuitively, the value
of EROI decreases when the costs to produce a particular energy source increases.
Thus, since the demand for energy is rather inelastic, the availability of higher-EROI
energy sources like renewables ensures a higher amount of energy without increasing
the level of expenditure. As a consequence, more capital would be available for the
overall economy enhancing long-term economic growth and development. Experts
claim that the EROI of all renewables is increasing in time, whereas the EROI of
fossil fuels has shown the opposite trend. The reason for this is that fossil fuels’ initial
costs (i.e. extraction costs) tend to rise over time, whilst renewables ones (i.e.
technology costs) fall over time.
However, since fossil fuels are available in a finite quantity, their EROI will
inevitably fall over time even keeping extraction costs constant, thus leading to higher
energy prices in the future. Hence, the policy of enhancing renewables definitely
appears to be successful and efficient. In the long run, it would replace lower-EROI
energy sources with higher-EROI ones freeing up capital for the other sectors of the
economy and assuring lower greenhouse emissions.
To recap, the main benefits of renewable energy sources are:
1) Poverty Eradication:
Access to modern and reliable energy supply is a crucial factor for development;
2) Climate Change:
Rapid and effective expansion of Renewable Energy Sources is a powerful mean to
reduce CO2 emission. Actually it seems to be the most viable solution to Global
Warming;

15

Wikipedia-the free encyclopedia, 2011
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3) Energy Security:
The deployment of renewable technologies increases the diversity of electricity
sources and contributes to the flexibility of the system and its resistance to central
shocks. Moreover there is no need to rely on any third country for the supply of
sources as in case of non-renewable sources;
4) Sustainable Energy System:
Due to their abundance and inexhaustibility the provision of energy from Renewable
Energy Sources meets the “needs of the future without compromising the ability of
future generations to meet their own needs”: a long term unlimited supply that is not
decreased by our use for energy generation;
5) Long Run Strategic Convenience:
Renewable Energy Sources can cost less than consumption of the local electricity
supply. In the long run, the prices of electricity are expected to soar since they are
based on the prices of crude oil, so renewable sources have the ability to cut
electricity bills;
6) Economic Support:
They help in stimulating the economy and creating job opportunities; in this context,
one can infer the following conclusions for future years:
SOME CERTAINTIES:
- Non Renewable Energy sources are scarce;
- New technologies bring higher capacities and cost reduction;
- Worldwide campaigns in favor of sustainable development and environment
protection are very helpful in expanding Renewable Energy Sources market share
® Market competitiveness for Renewable Energy Sources will steadily increase
compared to traditional Fossil Fuels
MAIN THREATS:
- Societies lack of awareness or familiarity with renewable energy practices;
- Limited cultural acceptance of renewable energy technologies;
- Power grid operators are reluctant to deal with decentralized suppliers;
-Discovery of new fossil deposits (e.g. under the Arctic Ocean);
-Lack of harmonious regulations and promotional plans;
® Recent data on energy world production suggests that the use of Renewable
Energy Sources on a large scale is still limited.
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2. RENEWABLE ENERGY IN AUSTRALIA
As a consequence of its low population density, Australia is among the major
greenhouse gas polluters per person in the developed world, second only to the US.
This is largely due to the Nation’s high reliance on coal (44.5% of total primary
energy supply, see Graph 2). In fact, about half of the 54m tonnes of carbon dioxide
produced annually, comes from coal-fired power stations and the use of fossil fuels
directly for industrial, commercial and residential activities16.
Graph 15: Australian share of total primary energy supply, 2008

Source: International Energy Agency Statistics, 2010

In order to become a sustainable economy, Australian Government is increasingly
committed to the development of commercially viable energy efficient technologies
and renewable energy sources to reduce the Country’s carbon emissions.

2.1 Federal Policy and Programs
The Climate Change and Greenhouse Emissions Reduction Act of July 2007 outlines
the nation’s first climate change and renewables legislation. It promotes the use of
renewable energy together with the community understanding about sustainability
issues and challenges. The Act sets out the following target:
•

To increase the proportion of renewable electricity generated and consumed so
it comprises at least 20% of electricity generated in the State by December
2014.

In May 2009, the Federal Government established the AUS$5bn Clean Energy
Initiative (CEI) to promote the use of a renewable and clean energy.
16
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The CEI supplements the Renewable Energy Target by financing research,
development, and demonstration of energy efficient technologies.
The CEI has the following components17:
Solar Flagships
The AUS$1.5bn Solar Flagships Program supports the construction and
demonstration of large scale, grid connected, solar power stations in Australia. The
program provides the foundation for solar power to play a significant role in
Australia’s future electricity supply with the grid connected Solar Flagship projects
operating in the electricity market. The target size is 1000 megawatts of electricity
generation. In particular, the Program co-finances the construction of two thermal
solar power stations and two photovoltaic solar power stations, each of 250
megawatts. The Government contributes 33% of the total value, private companies
will directly benefit from the overall income from the retail process.
Australian Solar Institute
The AUS$150m Australian Solar Institute supports solar research and development,
as well as fostering greater collaboration between researchers in universities and
research institutions. This includes the Australian Government’s commitment of
AUS$50m to support joint research projects with the US specifically designed to cut
the cost of solar energy technologies.
Australian Centre for Renewable Energy
The Australian Centre for Renewable Energy promotes the development,
commercialization and deployment of renewable energy technologies.
Over
AUS$690m has been committed to fund renewable energy and enabling technology
development and demonstration.
Renewable Energy Future Fund
The Renewable Energy Future Fund supports the deployment of large and small-scale
renewable energy projects and enhances the take-up of industrial, commercial and
residential energy efficiency. This funding supports the AUS$100m commitment over
the forward estimates for the Connecting Renewables initiative to support the
connection of remote renewable generation to the electricity network.

17

Department of Resources Energy and Tourism-Australian Government, 2010
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2.2 Wind, Solar, Geothermal and Wave Power in Australia
Renewable energy is an essential part of Australia's low emissions energy mix and is
important to Australia's energy security. It plays a strong role in helping the Country
stay on track to meet its Kyoto target and beyond. Australian Government support for
renewable energy assists industry development, reduces barriers to the national
electricity market, and provides community access to renewable energy18. Australia
has the world’s best wind resources along its southern coastal regions, with strong
potential in the future energy mix of the country. Australia also has the highest
average solar radiation per square meter in the world and good potential in the
biomass energy market. Recently, wave power and geothermal energy have been
showing promising results as well.
2.2.1 Wind Power
Australia hosts about 33 wind farms, most of which have turbines of 1.5 to 3
megawatts. The total operating wind generating capacity at the end of 2009 was 1,877
megawatts providing 1.3% of Australia's national electricity demand19.With an
average capacity factor (the ratio of average output power to the turbine’s maximum
power) of up to 50%, Australian wind turbines are the least expensive renewable
energy source and their costs compete with coal-fired electricity generation ones.
Figure 5: The potential for wind power generation in Australia, 2008

Source: Australian Government Department of the Environment, Water, Heritage and the Arts, 2008

18
19

Department of Climate Change and Energy Efficiency-Australian Government, 2011
Energy Options-Largest Wind farm in the Southern Hemisphere, 2011
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Figure 1 shows that the highest potential for wind power generation in Australia is in
the Southern regions of South Australia, Victoria and Western Australia. As a
consequence of the active Federal Polices for Clean Energy, wind power is likely to
provide the greatest contribution in achieving the National Renewable energy target of
20% by 2020.Wind power stations have been criticized for aesthetic considerations
and concerns for their potential long-run effect on human beings’ and birds’ health
conditions. Consequently, countries from all over the world are enhancing the
construction of offshore wind farms together with education and awareness
campaigns emphasizing the key role of wind power in the contemporary society.
2.2.2 Solar Energy
Australia receives the highest solar radiation per square meter in the world. The areas
with the most intense solar insulation are located in the northwest and centre region of
the continent. The Country receives an average of 58m Peta Joule of solar radiation
per year, approximately 1000 times larger than its total energy consumption of 5,772
Peta Joule in 2007-0820. Australia has about 300 megawatts of installed solar power,
which corresponds to 0.2% of total electricity production in the country. This
relatively low value is mainly due to the high cost of solar panels.
Solar thermal
Solar thermal technologies can reach capacity factors of around 100% when solar
energy is efficiently stored. The main problem of developing base-load solar power in
Australia is that the regions most exposed to solar radiation are, in most cases, the
furthest from cities and towns (i.e. Australian outback, see Figure 2)
Figure 6: The potential for solar power generation in Australia, 2008

Source: Australian Government Department of the Environment, Water, Heritage and the Arts, 2008
20

Australian Commodity Statistics and Bureau of Meteorology, 2009
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Solar photovoltaic
The vast unexploited resources of solar energy provide Australia with a geographic
competitive advantage in harvesting solar energy using photovoltaic power. The
technology has phased maturity level despite being rather expensive if compared with
other renewable sources (around AUS$0.2 per kilowatt-hour). Solar panels offer
average capacity factors of 15-20% and they are mainly used for domestic gridconnect power applications. The current payback period of photovoltaic technologies
is 4-10 years, varying with the level of feed-in-tariffs in each Australian State.
Feed-in –Tariff
Under a feed-in tariff, eligible renewable electricity generators, homeowners and
businesses, are paid a premium price for any renewable electricity they produce
(Wikipedia, the free encyclopedia, 2011). This mechanism allows efficiently operated
projects to earn a determined rate of return on renewable energy investments,
promoting renewable energy projects by entrepreneurs, investors, and homeowners.
Australia currently has no nationalized program, only State run schemes. Table 2
provides an at-a-glance look at State arrangements. South Australia and Queensland
where the first States to implement this policy in July 2008.
Table 11: Feed-in-Tariffs in Australian States

Source: Wikipedia, the free encyclopedia, 2011
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2.2.3 Geothermal Power
This technology consists in producing superheated steam in heated hot rock granite
deposits to generate electricity. This process has greatest performance when the
approximately 5 kilometer deep rock has been heated to over 250 degrees Celsius.
Australia has high geothermal potentialities in New South Wales, Queensland, South
Australia and the Northern Territory. A number of Australian companies are currently
active in various projects at different levels of operation.
Figure 3 shows the Australian crustal energy content at 5 km depth at 1.9 x 1025
Joules. This figure corresponds to about 2.6m years energy supply at 2004–05
consumption levels. However, only a fraction of those resources is accessible for
current geothermal technologies21.
Figure 7: Thermal Map, Estimated crustal Temperature at 5 km Depth, 2009

Source: Australian Geothermal Conference 2009 (Budd, Holgate, Gerner, Aylin, Barnicoat),
Geoscience Australia.

21

Australian Geothermal Conference, 2009
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As for the case of solar energy, geothermal power is mainly concentrated in remote
areas of our continent. In order to exploit those resources, efficient infrastructure
system and an appropriate long distance power transmission network would be
necessary. Lately, there has been growing interest in geothermal potentialities in
Australia. As shown in graph 3, geothermal expenditure in 2010 reached the record
level of AUS$3,000m and demand for leases and applications has never been
stronger.
Graph 16: Geothermal Expenditure, Leases and Applications, 2011

Source: Stanford 2011 Presentation-PIRSA, 2011

2.2.4 Wave energy
Wave power technologies have recently been applied in Australia. The continent has
enormous potentialities especially along the southern coastlines, where, in
thankfulness to the high degrees of latitude, wave energy densities are incredibly high
together with their capacity factor.
The standard measure for wave power is kilowatt per meter of wave front. To put this
into context, a good annual average performance would be about 20-30 kilowatt per
every meter of wave front. Figure 4 reveals that South Australia has the highest wave
performance in the continent.
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Figure 8: The potential for wave power generation in Australia, 2008

Source: Australian Government Department of the Environment, Water, Heritage and the Arts, 2008

2.3 Future prospects in Australia
As outlined in paragraph 2.1, the Federal Government is deeply concerned about the
successful deployment of renewable energy sources. Commitments by State
Governments are shown by numerous initiatives such as rebates for solar panels
installation and the provision of feed-in tariffs to enhance renewable energy
investments and energy savings. In future years, the establishment of a carbon tax or a
tradable emissions permit system would make clean energy sources more cost
competitive and will further contribute to Australian sustainable development. The
Commonwealth Scientific and Industrial Research Organisation (CSIRO) Energy
Transformed Flagship has conducted a study analyzing the overall impact of
Australian Green Policies on the future use of Renewable Energy in the continent.
The CSIRO model shows how the share of renewable electricity generation could
increase up to 2050 (See Graph 4).
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Graph 17: Estimation of Electricity Generation by Technology, 2006-2050

Source: Modelling the future of transport fuels in Australia by Graham P, Reedman L and Poldy F, 2008
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3. SOUTH AUSTRALIA: A SUSTAINABLE FUTURE
The main goal of the Government of South Australia is to provide the optimal
equilibrium between economic development and environmental sustainability. The
State leads in the generation of wind power, solar and geothermal energy.
The State has22:
•
•
•

•

52% of Australia's installed wind generation capacity;
45% of the nation’s grid-connected solar power capacity;
More than 90% of Australia’s total geothermal investment;
World-class potential wave energy resources.

In addition, South Australia is a national leader in greenhouse gas emissions
reduction. The State’s emissions dropped by 3.2% in 2009 compared to the 2000 level
and in the same nine years the economy grew by 24%23.

3.1 Policy settings for Renewable Energy
South Australia has been the first among Australian States and the third in the world
to legislate targets to reduce greenhouse emissions.
In order to increase investment and create more jobs in clean industries, the
Government launched a number of goals in the 2004-2007 South Australia’s Strategic
Plan.
Objective 3 of the Plan (Attaining Sustainability) set the following targets:
1. T3.5 Greenhouse gas emissions reduction: achieve the Kyoto target by
reducing the state’s gas emissions by 60% by 2050;
2. T3.12 Renewable energy: support the development of renewable energy so
that it comprises 20% of the state’s electricity production and consumption by
2020.
In June 2009, the State’s renewable energy target was increased to 33% by 2020 in
order to:
•
•

Attract national and foreign investment to support the State’s comparative
advantage in the Renewable Energy sector, especially in Wind Power;
Promote South Australia’s streamlined decision-making and good investment
climate; reduce the carbon intensive ratio of South Australian products
enhancing a cleaner and more sustainable economy.

In particular, South Australia’s decision-making system is among the most flexible
and responsive to investors needs and has succeeded in attracting considerable windfarm, solar and geothermal investments.
22
23

RenewablesSA, 2010
Greenhouse Indicator Annual Report, International Climate Group, 2009
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Ernst & Young, one of the largest professional services firms in the world, has
recently declared: “South Australia has captured the lion’s share of new renewables
investment during the past years, moving from near zero renewables in its electricity
supply to 17%. In many respects, it serves as the beacon of what’s possible for the
rest of Australia. South Australia has been attractive for investment in the past largely
due to a good-quality wind resource and a reasonably straightforward planning
approval environment. Looking forward, it also has a rich geothermal resource24.
Thus, blessed with abundant clean energy sources and positive investment climate, the
State has all the potentialities to become a leading hub in the renewable energy sector
with the appropriate support of the government, business, universities and research
centers. However, there are some peculiar problems to be assessed such as the higher
initial costs relative to conventional energy sources, transmission capacity and the
intermittent nature of renewables such as wind and solar power that can prevent them
to meet the base-load demand. In this context, the Economic Development Board
(EDB) of the South Australian Government made the following recommendation:
“South Australia has a brief window of opportunity to build on its unique natural
advantages in generating solar, wind, wave and geothermal electricity and establish
itself as Australia’s leading clean energy state.
To achieve this, the South Australian Government should implement strategies to
promote technological innovation in a diverse range of renewable energies, fast track
demonstration plants, minimize regulatory impediments and secure industry
investment”25.
In view of this recommendation and in order to reach the 33% Renewable Energy
Target, in June 2009 the Government implemented three main initiatives:
1. The Renewable Energy Fund;
The Government has committed AUS$20m to enhance investment and support
the development of technologies for Renewable Energy
2. The RenewablesSA Board (Department of the Premier and Cabinet);
A Sub-Committee of the EDB whose role is to implement a successful
framework for attracting investment in the State; to provide advice to the
Premier on renewable energy policy issues and disbursements from the
Renewable Energy Fund; to develop research and development, deployment,
services, transmission and distribution of renewable energy sources.
3. The Renewable Energy Commissioner
Supports the RenewablesSA Board, advises the Government on policy and
planning and ensures that the State’s leadership position in renewable energy
translates into benefits for the economy. The current Renewable Energy
Commissioner is Mr Tim O’Loughlin.

24

Ernst & Young-Investment Challenges and Opportunities Arising from Australia’s 20% Renewable
Energy Target, 2008
25
Economic development Board, March 2009
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As far as large-scale renewable energy projects are concerned, the current financial
support comes from the Federal Renewable Energy Target of 20% by 2020. This
creates an obligation for retailers and wholesale users of electricity to surrender Large
scale Generation Certificates (LGCs) equivalent to a percentage of their consumption.
Certificates are created for every megawatt hour of generation from eligible
renewable sources. In 2011 the percentage is 5.62% or 10,200,000 LGCs for
megawatt hour. The current spot price for LGCs is around $3526.
In particular, large-scale renewable energy generation from solar would most likely
require a long-term Power Purchase Agreement (PPA) to attract financing. A PPA
provides a guaranteed price for the power and LGCs, removing the volatility of the
spot market. There is a limited number of retailer companies that can provide a PPA
for a large project. These companies generally have their own pipeline of renewable
projects under development. They assess third party projects against their own and
others in the market to obtain the best price for power and LGCs.
As a consequence of the numerous renewable energy policies and initiatives, there is
now evidence to suggest a sharp increase in renewable energy investment in the State.
It has been estimated that if all the projects currently proposed for South Australia
were to proceed, this would enable 60–70% of the State’s total demand to be
generated by renewable energy sources27.

3.2 Wind, Solar, Geothermal and Wave Power in South
Australia
The following paragraphs describe the current status of the Renewable Energy Sector
in South Australia focusing on the main initiatives and projects currently under
development and on the incoming investment opportunities in future years.
3.2.1 Wind Power
Without doubt, wind is the dominant renewable energy generation technology being
pursued in our State. This is mainly due to South Australia’s high wind speeds,
availability of vast areas for extensive wind farms and efficient planning for wind
systems.
If South Australia was a nation State we would boast the second-highest wind
capacity per capita of any country in the world, behind only Denmark (Hon. Mike
Rann, August 2010). As the graph below shows, with 1,018 megawatts of installed
capacity, South Australia is the State with the highest installed capacity of wind
generation in the continent and the highest proportional contribution by wind energy
to electricity demand.

26
27

NextGen, energy trading industry services provider, 2011
McLennan Magasanik Associates-Potential for Renewable Energy in South Australia, May 2009
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Graph 18: National Installed Wind Capacity, 2010

Source: RenewablesSA, 2010

In September 2008, there were 740 megawatts of operating wind generation and 278
megawatts under construction with nine operational wind farms and four more
committed or under construction (See Table 3). In November 2010, there were 13
wind farms with installed generating capacity of 1,018 megawatts and an additional
185 megawatts under construction28. The majority of wind farms are located in the
north of Adelaide, in the mid north and in the Southern East part of the State.
However, there has been a growing interest in the Eyre and Yorke Peninsulas and in
the Limestone Coast in the past few years.
Table 12: South Australian wind farms, 2008

28

RenewablesSA, 2010
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The State’s wind generation capacity is now among the highest in the world and in
2009-10 supplied approximately 18% of the State’s electricity supply, second only to
Denmark’s 20.3%. A level of 20% wind capacity is proposed as a level that can be
achieved without compromising grid stability. International R&D, especially in
Denmark, is focused on increasing this limit to 50%29.
A promising project: Eyre Peninsula
Located to the southwest of Port Augusta and with an area of more than 37,000sqKm,
South Australia’s Eyre Peninsula has the potential for vast renewable energy
capabilities, this is not yet fully realized. Around 400 megawatts of renewable energy
is currently installed and it is estimated that another 2,000 megawatts could be
developed. The most promising resource is wind power, but according to experts the
Peninsula has good potential to install large-scale solar energy as well. According to a
national Green Grid study by Macquarie Capital, it is reasonable to support 2,000
megawatts of wind energy generation on the Peninsula.
To put this into context, this figure corresponds to around 45% of South Australia’s
current annual electricity generation thus giving South Australia the potential to
become an even more competitive leader in wind power development at the
international level. The study estimates the first stage of this project could have a
direct investment impact in the State of at least AUS$1.8bn, involving 3,000 job
opportunities and adding AUS$158m per annum to the State’s GSP.
3.2.2 Solar Energy
The solar radiation in South Australia is excellent on a world scale. The annual Direct
Normal Irradiance has been measured by ground station as 2,600 kilowatt hours per
sqm, competing with levels in southern Europe, North Africa and the Middle East.
The most important installations co-funded by the South Australian Government are:
1. The Adelaide Showground solar system, the largest in Australia generating
1,400 megawatt hours of electricity every year.
2. The Adelaide Airport solar system, with around 160 megawatt hours of annual
electricity generation.
3. The Adelaide’s North Terrace solar installations generating 129 megawatt
hours of electricity each year.
As shown by the table below, South Australia was the first in the continent to
introduce a feed-in tariff to encourage the more rapid take-up of solar power. Since
the introduction of South Australia’s feed-in Scheme, similar schemes have been
announced or introduced in 5 of the 7 other States.

29

RenewablesSA, 2010
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Table 13: Countries/States/Provinces Enacting Feed-in Policies, 2010

Source: Renewables 2010-Global Status Report, 2010

The system assures that householders and small energy consumers with solar panels
are paid a bonus for excess power sold to the national electricity grid. As of August
2010, there were over 18,000 solar customers connected through this revolutionary
and effective solar feed-in scheme, with a combined total capacity exceeding 25
megawatts. The success of South Australia’s feed-in scheme is clear considering that
around 250 new installations are coming on-line every week. To further enhance the
use of domestic solar energy, the Government of South Australia has recently
increased the premium paid to solar power owners from 44 cents to 54 cents for each
kilowatt-hour of electricity remitted to the grid.
In August 2009, work started at the AUS$230m Whyalla solar project. The plan is
being advanced by a consortium of companies including Wizard Power, National
Power and Sanctuary Energy and it would employ about 200 people during
construction, a positive development for Whyalla and the region. In addition, the
South Australian and the Commonwealth governments are financing an upgrading of
the Umuwa solar power station in the north-west of our State which will also serve a
number of nearby Indigenous communities.
3.3.3 Geothermal Power
Free from the variability and intermittence issues affecting solar and wind power,
geothermal energy can successfully provide constant base-load electricity with zero
greenhouse gas emissions. Up until now, South Australia has attracted 94% of the
total AUS$455m national investment in geothermal projects and 85% of the
AUS$234m in Federal grants (see table 4).
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Twenty-nine companies have applied for 248 Geothermal Exploration Licenses in
South Australia representing 60% of all Australian applications30.
Table 14: Progress South Australian geothermal projects, 2007-10

Source: PIRSA, 2010

Among the 28 companies currently involved in hot rock and hot sedimentary aquifer
geothermal resources explorations in South Australia, the most advanced projects are
being carried out by Geodynamics and Petratherm.
Geodynamics is considering the deployment of hot dry rock geothermal power
in the north east of the State. The one megawatt plant will provide electricity
to the Township of Innamincka and to the company’s field operations. A 50
megawatt plant is proposed for this year and, if successful, it is expected to be
readily replicated to ten 50 megawatts plants.
Located in the Flinders area, the Petratherm project involves the drilling of the
second deep geothermal well in the continent. The company proposed to
construct a 30 megawatt commercial demonstration plant in order to deliver
electricity to the nearly Beverley Uranium Mine.
Launched on 20 August 2008 by the Federal Government, the AUS$50m Geothermal
Drilling Program provides assistance to companies seeking to develop new
geothermal energy projects co-financing 33% of total exploration costs. In the first
two rounds three South Australian private companies were recipients of AUS$7m
each for funding under the Program.
For the projects described above, a recent round of renewable funding grants from the
Commonwealth government delivered AUS$62m to Petratherm and AUS$90m to
Geodynamics.

30
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As far as Geothermal R&D is concerned, the State Government's Renewable Energy
Fund has recently funded the South Australian Centre for Geothermal Energy
Research (SACGER).
Hosted by the University of Adelaide, SACGER is a newly established centre of
excellence for Geothermal Energy Research. The research Centre is currently working
at:
•

Developing geophysical (electromagnetic) tools and methods to image
prospective geothermal reservoirs;

•

Improving characterisation of fluid-rock interactions in geothermal reservoirs;

•

Improving simulation of fracture and fluid flow networks in geothermal
reservoirs;

•

Developing trace element micro-analytical imaging facilities for South
Australia through key analytical infrastructure advances;

•

Mapping fracture systems in South Australian geothermal reservoir analogues.

SACGER’s mission is to establish a word-class hub for practical, high-priority
geothermal energy research, with a focus on enhanced geothermal systems and in
geothermal power systems, which will result in benefits to industry, the community
and environment of South Australia31.
3.2.4 Wave energy
Wave energy in South Australia has enormous potentialities, the State has the highest
wave energy densities and wave capacity factors in Australia.
Currently, there are two wave projects under development in the State.
In February 2009, the first wave power exploration license was issued to the company
Carnegie Corporation Limited in the south-east of the state with a view to building a
demonstration 50 megawatts wave power station. The license area covers
approximately 17,000 hectares of seabed west of Douglas Point to Danger Point and
extending out three nautical miles. According to the company’s Managing Director,
the project has the potential to be connected into the National Electricity Market
which supplies power to the majority of Australians32.
The Government has also approved a AUS$5m wave energy project on the west coast
of Eyre Peninsula , to be constructed by the company Wave Rider Energy.

31
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The University of Adelaide website, 2011
Energy matters-Wave Power Projects for South Australia, 2009
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3.3 Future prospects in South Australia
As described at the beginning of this section, the Government of South Australia is
amongst the most committed to tackle climate change and to promote the use of green
energy sources with numerous State programs and initiatives.
According to a recent study by the Climate Institute of Australia, in appreciation of
those initiatives by 2030 about 87% of South Australia’s electricity could be produced
from renewable energy sources, up from around 17% today.
Graph 6 illustrates the estimated growth of renewable energy installed capacity in
South Australia from 2010 until the year 2030. The sectors with highest projected
growth rate are geothermal and solar power.
Graph 19: projected growth in renewable energy with pollution reduction
polices, 2010-2030

Source: Climate Institute of Australia, 2011

South Australia is therefore likely to become the cleanest state of the continent and
the most successful in reducing greenhouses gas emissions in future years.
Through the Federal Government’s Renewable Energy Target, the incoming carbon
tax, further development of energy efficiency technologies and innovative research
centers, South Australia has all the potential to become an international leader in
green energy policy and to successfully compete with European Union countries in
the deployment of renewable energy resources.
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4. NUCLEAR POWER, A HEAVILY DEBATED
CONCEPT IN AUSTRALIA
Nuclear technology is gaining broad interest and acceptance for its potential role in
mitigating climate change. Many countries in the world are moving forward with
plans for significant numbers of new nuclear power reactors, recognising that nuclear
power is the only current available technology, truly capable of providing base-load
power without significant contributions to climate change emissions33.
Nuclear power provides around 14% of the word’s electricity with the U.S., France,
and Japan together accounting for about 50% of nuclear generated electricity34.
As of 1 January 2010, there were 437 nuclear reactors worldwide and a further 58
under construction with a total production of 370 gigawatts35.
A nuclear power reactor produces electricity from the heat generated by nuclear
fission though a physical reaction. Today, the most common type of nuclear power
plants operate on the so called “once through fuel cycle”: the spent fuel is temporary
stored and then placed in a deep geological underground repository for permanent
disposal.
Nuclear power reactors are known to have high primary costs and low operative costs.
Since fixed costs represent on average two-thirds of the total costs for electricity
generation and considering the low marginal costs of power production, it is logical,
from an economic point of view, to operate the plant continuously. As a consequence,
nuclear power proves to be one of the most convenient forms of electricity generation
for developed countries who can capitalise on this advantage by expanding the life of
their operating plants.
Recently, the adoption of nuclear power has been increasingly encouraged by its
relatively lower life-cycle greenhouse gas emissions particularly when compared with
fossil fuel technologies.
The need to tackle climate change has increased both interest in nuclear power and
uranium mining. Data indicated a 3.5% increase since 2007 in identified conventional
uranium resources recoverable at a cost of less than US$130/kg U. This was due
mainly to increases reported by Australia and Canada. These two countries accounted
for almost 60% of uranium world production in 2008. (See Graph 1)
At the estimated 2009 rate of consumption, the projected lifetime of the 5.7
megatonnes of ‘uranium identified conventional resources recoverable at less than
US$130/kg U’ is almost 90 years. This compares favourably with reserves for 30-50
years of other commodities such as copper, zinc, oil and natural gas36.
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Australian nuclear Science and Technology Organization annual report, 2009
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Graph 20: Geographical distribution of identified uranium resources
recoverable at a cost of less than US$130/kg U (left) and of uranium production
(right)

Source: International Atomic Energy Agency-Annual report, 2009

The growing optimism about nuclear power has been stifled by the recent tragic
events in Japan. The accident at the Fukushima power plant, as well as the Chernobyl
disaster, has been a real shock to the system whereby all those who have always had
total confidence in nuclear energy have inevitably had their convictions shaken.
One of the France’s most highly regarded nuclear experts confident in the future of
nuclear energy, Professor Jacques Foos, was quoted as saying in a recent interview for
the European Energy Review: “The accident is an earthquake for us. We need to take
robust decisions if we want to avoid a tsunami following in its wake (…) but we have
to consider that the world cannot do without nuclear power. In the 20th century the
consumption of energy went up from one to ten Gigatonnes. In 2050, it will go up to
between 32 and 57 Gigatonnes, depending on the scenarios and on the assumption
that the world develops in a reasonable way. If we cover the earth with wind farms
and solar parks, if we develop biomass, marine energies, geothermal energies,
etcetera, and if we all make all possible energy savings, we will still be short of
between five and 30 Gigatonnes per year if we stop producing nuclear energy ”37.
In view of the recent global developments, governors, scientists and scholars are
stressing the need to:
Proceed to a full and rigorous audit of all power stations in the world
immediately closing stations not complying with necessary safety
requirements.
Encourage a major boost to research and policy assessment, particularly in
highly sensitive fields such as radioactive waste management.
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Organize significant global summits aiming to develop a comprehensive
global energy governance that is able to provide globally recognised standards
and to coordinate safety authorities whilst ensuring their independence.

4.1 Nuclear Power in Australia
Unlike the majority of the world’s most advanced countries, Australia does not
generate energy from nuclear power and it has no nuclear reactors generating
electricity. The issue of considering the introduction of nuclear power plants in
Australia has always been highly controversial and debated.
As stated in the first chapter of this report, Australia has 23% of the world's uranium
Recoverable Resources, is the world’s third largest producer of uranium after
Kazakhstan and Canada and its uranium production is expected to double by 2030.
Australia exports all the uranium produced and is involved in a range of nuclear
activities for medical and research purposes, which take place at the nuclear power
reactor of Lucas Heights, near Sydney.
In 1972, efforts from the Federal Government of Canberra to build a nuclear power
station at Jarvis Bay (New South Wales) failed after the election of the new Prime
Minister and since then, there have been no further attempts.
The John Howard-led Coalition government went to the November 2007 federal
election with a pro-nuclear power platform as a solution to global warming. However,
this government was defeated by the Labor Party, which opposes nuclear power
together with anti-nuclear campaigners claiming that nuclear power could not
significantly substitute for other power sources and criticising proposals for nuclear
waste disposal sites38.
Nevertheless, the debate on nuclear power among
environmentalists and other stakeholders is still open.

scholars,

scientists,

In particular, supporters of nuclear energy in Australia (politicians, scientists and even
some environmentalists) advocate it as an effective way of mitigating carbon
emissions emphasizing that renewables and energy efficiency won’t alone be
sufficient in tackling climate change. Other pro arguments focus on the virtually
unlimited nature of nuclear fuel and on the confidence in science and technology
progress as a way of solving the issues of reactors safety and radioactive waste
management. Besides, considering Australia’s significant world-class uranium
deposits, they claim that a nuclear future for the continent is clearly in the country's
best interests.
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On the other hand, opponents argue that nuclear power is too expensive and that it is
not a fast enough response to climate change. In addition, they feel that nuclear
energy in Australia is superfluous considering the country’s fantastic renewable
energy resources and the high Federal and State governments commitment to energy
efficiency solutions. Other lobbies declare that, in view of the recent nuclear crisis in
Japan and previous well-known disasters, the current technologies are clearly not able
to provide necessary security for the global society and that, despite continuing
research progress, the problem of radioactive waste still remains unresolved.
Another issue related to a hypothetical introduction of nuclear power in Australia
regards nuclear expertise and know how in the country. Being new to nuclear and
having only one research-based plant, Australia would have inexperienced nuclear
workers and limited national know-how. In fact, nuclear knowledge is by definition
an international subject matter with nuclear power leading countries such as France
and the US being the core of research progress and innovation in this area. This
presents a particular challenge in Australia as nuclear fuel cycle activities have
traditionally been looked upon as unfavourably by the public, and so far have not
represented attractive career options for young professionals.
As far as nuclear know how is concerned, Australia hosts the Australian Nuclear
Science and Technology Organization (ANSTO), a public research organization
responsible for delivering specialized advice, scientific services and products to
government, industry, academia and other research organizations. ANSTO manages
the activities at the Lucas Heights nuclear plant, develops new knowledge and
delivers quality services and support for business opportunities.39 The organization is
also involved in the EUROPART Project, (European Research Programme for
Partitioning of Minor Actinides within High Active Wastes Issuing the Reprocessing
of Spent Nuclear Fuels) and, in particularly, it cooperates with Italian Research
Centres in Modena and Bologna in the radioactive waste management procedures.
In consideration of the issues described above, in 2010 a survey was conducted in
order to investigate what the Australian public thinks about climate change and
energy options for the future. The survey resulted in 1085 valid responses from people
aged 18 and older living in country and city areas in all states. The results suggest
that, as the debate over how to combat climate change continues, more people are
likely to become interested in nuclear power. At present, Australians would prefer
renewables over the nuclear power option, but seem likely to accept nuclear power
stations if it will help tackle climate change and improve energy security40.
However, more education and public discussion is needed to help people develop a
clear perception about nuclear power, and this statement is not only valid for
Australian citizens but for the overall global society.
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HIGHER EDUCATION OPPORTUNITIES IN THE
ENERGY SECTOR
1. Knowledge and Innovation in South Australia
South Australia considers the development of knowledge and innovation as key
elements of its future development. In the last years, the Government, the universities
and the research centres of South Australia have been jointly engaged in improving the
State research and development system leading to a relevant increase in private sector
investments for the development of new technologies. This demonstrates the high
priority that the State gives to the enhancement of research and scientific innovation,
crucial elements of South Australia’s sustainable development.
The Gross Expenditure on Research and Technological Development (GERD) in
South Australia increased by 67.1% between 2002-03 and 2008-09, rising from an
annual expenditure of AUS$1.1bn (€822m) to AUS$1.9bn (€1.4b).
The GERD to Gross Domestic Product (GDP) ratio is a measure of the development of
scientific and technological research in a Country. Between 2002-03 and 2008-09, the
ratio of GERD / GSP of South Australia grew by 22.1%. This value was above the
national Australian average in 2008-09, which amounted to 2.21%, and was the third
highest value among all Australian States. The value of South Australia expenditure on
R&D (2.38% of GSP in 2008) is definitely comparable to countries like the United
Kingdom (1.77%), Canada (1.84%), France (2.02%), Germany (2.64%) and the U.S.
(2.77%), globally recognised for their commitment to research and development.
Additionally, South Australia reported the highest GERD / GSP contribution from the
public sector (State and National Government) and universities in Australia. In
particular, in the last six years, the contribution to R&D by local universities increased
by 42.22% revealing the strong commitment of the Government and local universities
in supporting investment in knowledge and innovation.
In South Australia there are three local universities (the University of Adelaide,
Flinders University, and the University of South Australia) and two foreign
universities that have opened a campus in Adelaide as a base for the South Pacific area
(Carnegie Mellon University ,USA and the University College of London, UK). In
2009, the number of enrolled university students was 78087, 23161 of which 23,161
were from a foreign country. In fact, approximately 30% of the student population
comes from foreign countries, mainly China (26%), India (20%), ASEAN countries
(13%), South Korea (6%) and Japan (2%).
The presence of international students represents the second item of GSP in terms of
economic wealth of the State, and allows South Australia to maintain strategic
relations with the new Adelaide-educated ‘executive class’ of fast growing Countries
in the Asia-Pacific region. In addition, many of these students are deeply involved in
research and technology transfer activities. From 2005 to 2009, there was a 25%
increase in the number of foreign researchers involved in South Australian research
programs.

This figure is quite significant since it makes the South Australian training and
research system highly competitive and creates expanded networks of international
relations that generate innovative ideas and state of the art projects.
The South Australian universities are flanked by major research centres that operate
internationally and contribute to an active and historical vocation of applied research
and development of state of the art technologies. It is worth noting that five Nobel
Prize winners have an Adelaide-based educational background: Sir. William Henry
Bragg - Physics - 1915, Professor William Lawrence Bragg - Physics - 1915, Sir.
Howard Walter Florey - Physiology / Medicine - 1945, Dr. J. M. Coetzee - Literature
- 2003, Prof. J. Robin Warren - Physiology / Medicine – 200541.

2. Tertiary education assessing the energy boom
After almost 50 years of underinvestment, the last decade has been characterized by a
persistent and impressively fast-growing progress in the overall South Australian
Energy Sector. As described in the previous sections, the State recorded a 56.8%
growth in mineral exports from 2005 to 2011 and is successfully establishing a
worldwide reputation as a hub for sustainable industries.
In this context, the Government’s mission is to support the competitiveness and
productivity of the resources industries by assisting with the industries’ workforce
requirements. The challenge is not only to provide clear incentives for productive
investments, but to enhance and expand the investment in knowledge and higher
education opportunities in the energy sector as well.
The issue for South Australia is to ensure sufficient and highly-skilled labour to
harness the current boom in the resources sector through education and training in the
State’s Universities. This would require South Australia’s tertiary institutions to be
more involved with the energy industry in meeting future labour market demand and
to guarantee closer interaction between academic profiles and the requirements of the
resources industry.
Offering higher education opportunities in the energy sector, the University of
Adelaide, the University of South Australia and the University College of London are
the main players in assessing the challenges considered above.
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In 2009 the University of Adelaide became a member of Mining Education
Australia (MEA), a national education joint venture between the four major mining
education providers in Australia; Curtin University of Technology, The University of
New South Wales, The University of Queensland, and The University of Adelaide.
MEA delivers world class education in mining engineering with the following
primary goals42:
•
•

•
•

produce more mining engineering graduates for the Australian minerals
industry;
provide those graduates with a more comprehensive and higher quality
educational experience, through the development of a new and industryappropriate national curriculum, and with educational input from, and access
to a wider national pool of mining academics;
implement more innovative and effective teaching and delivery methods;
support the resources of the various educational institutions by encouraging
the collaborative educational processes, and providing financial support to
ensure the long-term sustainability of the collaborating partners.

Moreover, in order to make Adelaide a leading centre for energy policy and research,
the Government of South Australia has recently been involved in various initiatives
and international joint-projects. In March 2009, the University College of London,
ranked in the top 10 of the world’s best universities, opened its first overseas campus
focusing on energy and resources in Adelaide. The School of Energy and Resources
will build on the sector’s future skill base integrating the educational and industry
know-how and contributing to energy security and a lower carbon future in South
Australia. The establishment of this campus brings a unique international education
experience to the resources and energy sector. The school is a partnership between the
University College of London, the Government of South Australia and Santos
Limited, a major Australian oil and gas exploration company. This association ensures
that professionals involved in the energy and resources sector will not only be at the
forefront of thinking, but, also, will receive internationally recognised qualifications
from one of the world’s top universities43.
Other recent South Australian developments from the perspective of higher education
and research opportunities in the Energy Sector are listed in the tables below by
University affiliation.
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Table 15: Bachelor and Master Degrees in the Energy sector, 2011

University
of Adelaide

Bachelor degrees
Chemical and Mineral Processing
Engineering
Mining Engineering
Environmental Policy and Management
Mineral Geoscience
Petroleum Geoscience
Sustainable Energy Engineering

University
of SA

Energy Management Engineering
Energy and Sustainable Systems
Engineering

UCL

Master Degrees
Petroleum Business management
Petroleum Engineering
Petroleum Geosciences
Carbon Management
Environmental Management and
Sustainability
Energy Management for Sustainability
Engineering
Minerals and Materials Engineering
Energy and Resources

Table 16: Research Centres and Energy Institutes, 2011
Centre for Energy Technology
Research Institute for Climate Change and Sustainability (RlsCCS)

University of
Adelaide

Adelaide University Research Park
South Australia Centre for Minerals Exploration under Cover
Chairs in Mineral Exploration, Mining Engineering and Geothermal Energy
GAP-PACE/SACOME geoscience skills retention program

University of
SA
Flinders
University

Institute of Sustainable Systems and Technologies
Ian Wark Institute
Molecolar Technologies Research Cluster
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3. Tertiary Institutions and climate change
Together with the challenges posed by the energy boom, higher education institutes
are faced with the issues of climate change and carbon emissions reduction. In this
context, in October 2009 the Government of South Australia signed the University
Sector Agreement to develop strategies to put South Australian Universities in a
position to take action to reduce the reliance on carbon and adapt to climate change.
As part of the agreement, South Australian Universities are working jointly to44:
•
•
•
•
•
•

achieve ecological sustainable development within South Australia by
meeting the challenges of Climate Change;
provide leadership in the tertiary education sector in reducing greenhouse
gas emissions and progressing mitigation and adaptation measures;
demonstrate action to reduce greenhouse gas emissions and reduce the
ecological footprint of the university campuses, as well as related
infrastructure;
provide leadership in climate change research and curriculum
development;
engage industry and the broader community in the education and
facilitation of climate change mitigation and adaptation;
progress new exemplar projects that promote sustainability and innovation.

44

South Australian University Sector Agreement Pursuant to the Climate Change and Greenhouse
Emissions Reduction Act, 2009
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CONCLUDING REMARKS
This study shows how Australia and South Australia have recently undertaken an
optimizing path towards a highly competitive international Energy Sector.
In this progress, foreign investment has significantly contributed to the Australia’s
resources development since the turn of the century. Over the years 2000-07
Australian mining production increased by almost 21% to meet the world’s increasing
demand particularly from developing countries. China has recently overtaken Japan
becoming Australia’s largest trading partner and the major buyer of a range of
Australian raw material exports. Additional capital inflows, links to rapidly growing
markets, competitiveness through provision of new technology and risk sharing
opportunities are only a few of the substantial benefits coming from increasing
Chinese investment in the Australian resources industry.
Furthermore, the research explored the Australian potential for vast renewable energy
capabilities emphasizing the government’s efforts to effectively exploit the country’s
abundant but still under utilized resources. Among the Australian States, South
Australia proves to have the most aggressive policy in this area and the most
promising renewable sources. The State is working to become one of the world’s
leading platforms for innovative solutions to global worming and latest surveys have
shown that the public may accept nuclear energy if it will help in tackling climate
change.
For South Australia, the importance of expanding investment knowledge in the energy
sector is proved by the State’s commitment to ensure closer interaction between
academic profiles and the requirements of the resources industry, while guaranteeing
raising awareness about climate change among the State’s tertiary institutions.
Today, reducing carbon footprint in an effort to protect environment and mitigate
global warming is on the agenda for the majority of the world’s most advanced
economies. Many scientists and researchers are coming together to make technologies
like carbon capture, renewable energy and nuclear power more affordable and safe. In
Australia, there is mounting pressure on reducing greenhouse emissions due to the
20% Federal Renewable Energy Target. South Australia’s high commitment in this
context is shown by the State Government decision to further increase this target to
33% by 2020, well above the National one.
If this goal is achieved, the South Australian role in the global energy market will
become crucially important and cutting-edge policies will need to be implemented to
ensure the State’s successful competitiveness with other leading countries in the
world’s resources sector. Given its abundant energy resources, South Australia is well
positioned not only to play a major role as a supplier of global energy needs, but also
to maintain affordable and wide domestic energy supply.
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South Australia has a window of opportunity to build on its unique natural advantages
in generating solar, wind, wave and geothermal electricity and establish itself as a
world leading clean energy state. To achieve this, the South Australian Government
should implement effective strategies to promote technological innovation in a diverse
range of renewable energies and minimise regulatory impediments to welcome largescale foreign investment45.
In this context, the first major challenge is to create a stable financial environment
with high industrial relations and transparency in macroeconomic policy and statistics.
Creating a good investment environment would require the abolishment of invasive
controls and a further streamline of the legal system. The presence of strategic
resources, highly skilled workers, excellent tertiary education institutions, welldeveloped infrastructure and social-welfare sectors would grant comparative
advantages in attracting foreign investment in the State.
The integration of South Australia into the world economy would further stimulate
economic development, providing not only financial resources, but also new
technologies, better management techniques and access to international markets.
South Australia boasts first-rate mineral (uranium, iron, gas) and renewable (wind,
solar, geothermal) sources and a supporting environment for attracting investment, it
seeks to develop new projects and encourage international joint ventures and
partnerships. Moving into this period of unprecedented growth, the State is actively
looking for foreign partners to further enhance an internationally competitive and
greener energy sector.
Thus far, South Australia proves to be well situated to respond rapidly to growing
international demand for clean and green sustainable working environments, but
meeting this increased demand while moving to a low carbon emissions future would
represent a key challenge for South Australia’s and Australia’s future growth and
living standards. To succeed in this mission, South Australia is formulating its
decision making process in order to achieve a transparent and responsive system
focussed to the individual needs of investors not only across Australia but all over the
world.

45
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