
Whos in the room?

MINERAL RESOURCES FLAGSHIP

Resources and Sustainability
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64% of our people hold 

university degrees over

2000 hold doctorates 

over 500 hold masters

CSIRO;  Who we are

Darwin

Alice Springs

Geraldton 
2 sites

Atherton

Townsville
2 sites

Rockhampton

Toowoomba

Gatton

Myall Vale

Narrabri

Mopra

Parkes

Griffith

Belmont

Geelong

Hobart
Sandy Bay

Wodonga

Newcastle

Armidale
2 sites

Perth
3 sites

Adelaide
3 sites Sydney  5 sites

Canberra 7 sites

Murchison

Cairns

Irymple

Melbourne 5 sites 

Werribee 2 sites

Brisbane
6 sites 

Bribie 
Island

People 6035

Sites 55

Flagships 9

Budget $1B+

We develop 832
postgraduate research 
students with our 
university partners
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DIGITAL PRODUCTIVITY 
AND SERVICES

BIOSECURITY

ENERGY

CSIRO and National Research Flagships

3
|

OCEANS AND ATMOSPHEREFOOD AND NUTRITIONAGRICULTURE

MINERAL RESOURCES

MANUFACTURINGLAND AND WATER
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A changing world

Hajkowicz, Cook and Littleboy: Our 
Future World, CSIRO 2012



This presentation
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New 
paradigms in 

environmental 
governance

Economic  
Intensification

Expectations of 
accountability

Information and 
communication 

technology



Fundamental economic shifts n 
the resources sector
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Cheaper and Easier to more Complex and Expensive
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As the quality of existing reserves 
deteriorates, production is shifting 
to more complex sources of supply 
in energy and minerals. 

In the case of energy, tar sands 
and deepwater oil are typical 
examples of this greater 
complexity. 

Mineral reserves are increasingly 
in places that have very weak 
infrastructure or that are subject 
to considerable political instability.  



Costs are increasing

Source: APPEA

Upstream oil and gas cost indices 
(Australia): 2000 to 2012

Capital costs in the mining sector





Developing world’s share of economy is expected to double –
where will supply come from?

$19 trillion of new capital investment 
estimated to meet demand to 2030 
(McKinsey global report)

Share of global exploration spend 
2013





A global and globally connected business





“The fate of biological diversity for 
the next 10 million years will 
almost certainly be determined 
during the next 50–100 years by 
the activities of a single species”
Paul Ehrlich and Robert Pringle (2008) 

Going, Going Gone
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Transparency, accountability and a 
social license to operate



A volatile political and social climate

South Africa

Ongoing civil unrest in 

relation to mining labor; 

resource nationalization 

debate

Indonesia

Introduction of mineral ore 

export restrictions

Argentina

Provincial governors demand 

larger share of mines; 

expropriation of REPSOL

Guinea

Ongoing review of mining contracts and 

recent strikes at mining operations

Namibia

transferring new mining and 

exploration to a state-owned company

Australia

Mineral Resource Rent 

Tax & Carbon tax; 

quarantining of agricultural 

land; stricter conditioning 

of projects

Mongolia

Ongoing tensions in 

relation to Oyu Tolgoi 

investment agreement

Chile

Increasing discontent from local 

communities, including legal action 

Peru

New Indigenous consultation law; 

ongoing social unrest over mining

Canada

Increased First Nations 

activism; ‘Idle No More’ 

campaign.

Zimbabwe

"indigenization" policy 

requiring foreign firms 

to "cede" a 51% 

stake to locals. 



New governance 
challenges, crowd 
sourced regulation and 
scrutiny,  efficiency in the 
face of global scrutiny, 
global accountability

Tell me more



China Chile Australia

Citizen attitudes to mining



Citizen balancing of impacts and benefits

Impact on living cost 

Impact on 
manufacturing 

sector

Impact on 
environment

Economic benefit for 
average Chileans

Regional
infrastructure 

benefits

Employment and 
community benefits

Acceptance 
of mining

β = -.09**
Economic benefit for 

family

Chile citizen perception data



The significance of environmental impact 
and governance on social license
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Environmental Governance – a 
new paradigm?
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Responsible resource development
Supporting responsible and sustainable development of Australia’s industries

Reducing the intensity of 
inputs

Mitigating wastes and 
emissions 

Managing long- term 
consequences

Operations Mine/Lease/Site Regional Scale
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The challenge
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Community

Industry Government

What are we trying  
to protect, for whom 
and for how long?



"Wicked problem" is a phrase originally used in social 
planning to describe a problem that is difficult or 
impossible to solve because of incomplete, contradictory, 
and changing requirements that are often difficult to 
recognize. 

The term "wicked" is used to denote resistance to 
resolution, rather than evil.[1] Moreover, because of 
complex interdependencies, the effort to solve one aspect 
of a wicked problem may reveal or create other problems

But this is a non-trivial question

http://en.m.wikipedia.org/wiki/Social_planning
http://en.m.wikipedia.org/wiki/Wicked_problem
http://en.m.wikipedia.org/wiki/Interdependencies


- Wicked problems have no definitive formulation. 

- Wicked problems bleed into one another, unlike the boundaries of traditional 
design problems that can be articulated or defined. Success is difficult to define

- Solutions to wicked problems can be only good or bad, not true or false. 
There is no idealized end state to arrive at, and so approaches to wicked problems 
should be tractable ways to improve a situation rather than solve it.

- There is no template to follow. Teams that approach wicked problems must 
literally make things up as they go along.

- There is always more than one explanation for a wicked problem depending 
greatly on the individual perspective of the designer.

- Every wicked problem is a symptom of another problem. 

- No mitigation strategy for a wicked problem has a definitive scientific test

- Offering a "solution" to a wicked problem frequently is a "one shot" design 
effort

- Every wicked problem is unique.

- Designers attempting to address a wicked problem must be fully responsible 
for their actions.

Horst Rittel cites ten characteristics of these complicated 
social issues
Rittel, Horst. "Dilemmas in a General Theory of Planning." Policy Sciences, 1973: 155-169.:
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Multiple stakeholders hold 
differing values – who gets 
to decide?

We have not been here 
before – no pre-existing 
solution exists

Everything is interconnected

Grossly simplifying the problem
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Real time monitoring

Crowdsourced Regulation

A risk-based approach

Plugged in and switched on - things to 
think about
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In the 21st century we will have old conversations in new 
ways....
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