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The Australian Mining Industry

AThe mining industry plays a crucial role in the Autralian economy.

AMi ning represented 8% o2010Withst r a|
combined energy and minerals exports of $169B

AThis accounts for around 56% Au:

AOver the past 20 years the industry has contributed A$500 billion to
Australiados weal th

AModern mining booms have been much less labour intensive than
i n t he | iakuwt 19660 66boomdé has r esu
growing by 65% since 2002.
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Billions

Biggest Driver: Growing world population
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Strong minerals demand is being driven by

people and their increasing consumption
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Biggest Driver: Growing world population

...over half our population, 3.3 billion people,
will be living in urban areas CHA

Schenzen 1982 a small rural village

Source: UNFPA State of the World Population 2007. Unleashing the Potential of Urban Growth National Research ‘lmu’
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Biggest Driver: Growing world population

...this is expected to swell to almost 5 billion.

Source: UNFPA State of the World Population 2007. Unleashing the Potential of Urban Growth National Research ‘lmu’
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Biggest Driver: Growing world population

81% of people in developing nations will completely
depend on urban infrastructure for food, water, air...
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What GFC?
C h 1 noagbiag demands for minerals

Strong demand growth for metals and energy-iSupercycleo
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Australian Minerals Sector i Research and
Technology

Lwhates drivind @ Blinerals
sector in Australia today? q |

2. What are the consequential
technology challenges it
presents?

3. How is CSIRO structuring its &S
research effort to assist the Faested
mining industry to help
shape a sustainable and
socially responsible industry
by providing knowledge
Innovation and technology
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Drivers of the Minerals Industry
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Industry driver ...iIncreasing production

Mining industry characterised by increasing production
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Mudd, GM, 2009. The Sustainability of Mining in Australia: Key Production Trends and Their Environmental
Implications for the Future. Department of Civil Engineering, Monash University and Mineral Policy Institute.
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Industry driver ...more from less

Ore grades declining, unlikely to ever increase in the future
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Industry driver ...Resource depletion rates

Capacity expansion is accelerating production and rate of depletion
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Mudd, GM, 2009. The Sustainability of Mining in Australia: Key Production Trends and Their Environmental
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|l ndustry driver eDecl

Global Exploration Spend (non-ferrous)
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|l ndustry driver e€élncre

Chart 1.5: Percentage Increase in Expenses 2005-06 and 2006-07
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Source: Minerals Council of Australia, 2007 Minerals Industry Survey Report

National Research ‘ ’
FLAGSHIPS

14| CSIRO. Australian Science, Australia's Future Minerals Down Under CSIRO




|l ndustry dri ver €eWho

Exploration Spend by Company Type
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Net entrants to
the workforce

Industry driver ...skilled labour shortage
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Between 2005 and 2015 the workforce will need to increase by 50% (70,000
people) to sustain the sector (Mmca 2007-08 pre-budget submission, December 2006)

Job vacancies in the minerals sector have grown five-fold since 2002

(MCA 2008-09 pre-budget submission, January 2008)
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|l ndustry driver éHealt

Chart & Lost time injury frequency rate 1996-97 to 2005-06
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Industry driver ...Social & environmental influences

20

B Metal Extraction & Refining
B Mineral Processing & Concentration

~ 2.2 billion tonnes of CO,-e
per annum!
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The good news | sé

The good news is: ...sustained demand for mineral commodities.

So what are the consequential challenges for technology it presents ?
A Australian ore bodies need to be discovered i new exploration techniques

AJuniors will do meanfeldsodxploratioai they gih r i
need simple affordable tools and processes to help them

A Quality reserves are declining rapidly i improved processing and extraction
technologies will be required to secure sectors of the industry and allow it to
continue to create wealth for Australia

A Demography says that the workforce will have to produce more per capita i
a highly trained workforce helping to drive automation technology and help
transform productivity

A Mining will be taking place in more difficult conditions - need technologies
for transforming the future mine

A Health, safety and environmental outcomes must continue to improve i
need technologies that create less GHG, lower water use and zero waste

National Research ‘lmu’
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Technology can be many things

Perfume
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s GLASBERGEN

“I want my husband to pay more attention to me.

Got any perfume that smells like a computer?”
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Technology I Expectations and Impacts

| AM REALLY GETTING WORRIED ABOUT
THE INCREASING USE OF CREDIT CARDS...

SOKRY wE CAN'T _E-MAIL
OUR. piz24 AS ATTACHMENT."
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Technology T It used to be simple!

... lhe coffe macline /s broker...




Technology Impact

The development of 3D seismic & deep drilling

5
T Barrels of oil equivalent (BOE) in millions, includes natural gas

Active lease

Scale varies in this perspective. Distance from Houston
to New Orleans is 316 miles (509 kilometers).

SOURCE: NORMAN FROOMER, TARA MONTGOMERY, AND JAMES F. BENNETT,
U.S. DEPARTMENT OF THE INTERIOR/MINERALS MANAGEMENT SERVICE

NATIONAL GEOGRAPHIC MAPS

" Gulf of Mexico

1961
80 million BOE
415 active leases
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Technology Impact

The development of 3D seismic & deep drilling
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Technology impacts on Production

Past Productivity and Anticipated Productivity from Technology Change from One Company
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source: Peterson, D.J, T. LaTourrette v J.T Bartis (2001) "New Forces at Work in Mining: Industry view. &

Five technological revolutions in 230 years

Big-Bang
Exhausted

3 1875 Age of stedd and heary engineering

anel  Age o petroferm the autamokil
11908 = andmass prochcsion.
S 1971 Aye o T

207?7?  Aye of biotechnology, nanofechnology, bioelectronic s?

A new group of opportunities every 50 years

ree: Pérez, © (2004) Annual Seminar at the Innovation Circle,

of critical technologies", RAND, p 49.

Jcare. Santiago, Chile, July 2004,



CSIRO T Global Leader in Mining Research
and Technology Development

Australiads premier

One of the largest and most diverse R&D Groups in the world

Ranked in top 1% in the world in 14 research fields «

About6000st aff, over 2 O

>20 spinoff companies in the last 6 years, 2008-09 ~$300M in IP revenue

Thousands of companies utilise CSIRO innovation &

e 48
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http://en.wikipedia.org/wiki/File:Wi-Fi_Logo.svg

CSIRO T oingtheBigThi ngs t hat Mat
Water, Energy, Mining, Climat
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CSIRO T International partners

1000 activities i 70 Countries
W

For Example - GE, BOEING, Fraunhofer,
Chinese Academy of Science,

NASA, JnJ, Monsanto, AMIRA, ORICA
Singareni, JCOAL, BHPB, Newcrest

EADS, GRA, EMBRAPA, DOE, UCHé . . National Research
FLAGSHIPS ‘mm'
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..and a long standing track record of delivering strategic
R&D outcomes

A Wireless LAN technology in over a billion devices

A 99% of all Australian export cotton, 34% of US market
A Orica bio-remediation product - 40% US market share
A Reditus options software used by 900 banks globally
A Polymer banknotes used in 18 countries

A Lowering production costs for Boeing 737 & 777

A The house of the future for Telstra and Lend Lease

A A low emissions Commodore for Holden

AR&D alliances

@ﬂﬂf]ﬂa E ORICA
) Bayer @
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CSIRO In the mineral resources sector

CSI RO6s effort
mineral resources domain;

A involves about 500
scientists and engineers
at fourteen sites located
in five states and the NT;

A includes collaboration
with 52 universities and
other institutions, both
nationally and
internationally;

A engages with scores of
companies across the
value chain; and

A'is based on a technology
vision for where the
sector is going.
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