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Abstract

This report provides an overview of the futures workshop, 'Vision 2040: Innovation in Mining and
Minerals', which used art and causal layered analysis to develop a shared vision for Australia's minerals
industry future. Vision 2040, facilitated by Prof. Sohail Inayatullah and researchers from the Institute for
Sustainable Futures at the University of Technology, Sydney, forms part of the Commodity Futures stream in a
broader program of research supported by the CSIRO's Minerals Down Under Flagship. The workshop pro-
vided mining stakeholders with an opportunity to explore how Australia's minerals industry can deliver long-
term national benefit. 
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Introduction

For Australia's minerals to deliver long-term national benefit, an important step is
to explore and analyse plausible future scenarios. These scenarios should reflect and
provoke thought on the possible impacts of changing international and local drivers
and constraints. They should also communicate how Australia's minerals can be cou-
pled with more sustainable patterns of production and consumption and the potential
for the monies from mining activities to be invested in innovations, which underpin
long-term prosperity. Contemporary pressures on Australia's minerals industry include
strong demand from China on the one hand, but then climate change and higher social
and environmental impacts on the other. Additionally, developing new ore bodies is
getting harder and productivity is declining, as higher quality ores are being depleted.
Whilst this challenge has been masked recently by high commodity prices the risks
presented by 'peak minerals' warrant further attention. 'Peak minerals' is a conceptual
framework used to illustrate the finite nature of minerals and the increased effort over
time required to obtain value - moving from 'cheaper and easier' extraction processes
to confronting remaining stocks which are 'more difficult and expensive' to extract.
These challenges are important for considering the future competitiveness of
Australia's resources sector. They also call for an innovative, coordinated strategy and
action, to increase the value and benefits derived from Australia's minerals. 

The Vision 2040: Innovation in Mining and Minerals Forum(Vision 2040) aimed
to provide an opportunity for mining stakeholders to explore and analyse plausible
future scenarios as input to developing a preferred vision, in line with the 'iterarative
backcasting' approach of Giurco and colleagues (Giurco, Cohen et al. 2011). Vision
2040 is part of the CSIRO Mineral Futures Collaboration Cluster, and brought togeth-
er over 30 stakeholders from government, industry and the research community to
develop key elements of a shared vision for Australia's mining and minerals future.
The workshop, facilitated by Prof. Sohail Inayatullah and researchers from the
Institute for Sustainable Futures (ISF) at the University of Technology, Sydney, gave
participants an opportunity to engage in, and contribute to, a larger process of explor-
ing how Australia's minerals can deliver long-term national benefit. 

Vision 2040, ran over a day and a half (evening session, then full day) in Brisbane
14-15 November 2010. It began with presentations from industry experts and contin-
ued with a mix of activities – a range of popular futures methods, as well as a new
technique that asked participants to analyse art works. The range and order of futures
methods used generated valuable discussion, innovative ideas, and useful output to
develop key elements of a mining and minerals vision and strategy.      

Background to the Research and Workshop Objectives 

Vision 2040 forms part of the Commodity Futures stream in a broader program of
research supported by the CSIRO Mineral Futures Collaboration Cluster within the
Minerals Down Under Flagship. This cluster unites five university research institu-
tions in collaboration with CSIRO to address the future of sustainability challenges for
Australia's minerals industry. 'Commodity Futures' is being led by ISF, UTS. Other
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collaborators are exploring 'Technology Futures' and 'Regions in Transition' (CSIRO
2010). 

Vision 2040 provided mining stakeholders with an opportunity to engage in a cre-
ative process that aimed to establish a shared vision for Australia's minerals future –
one where Australia's minerals are delivering long-term national benefit. Specifically,
the workshop aimed to answer the following questions:

� What should Australia be doing with its mineral endowment over the next 30
years to underpin long-term national benefit?

� What strategies can deliver on a shared vision for a minerals industry embedded
within a more sustainable Australia?

� What will help us create such an industry and ensure that it has the necessary
resilience when confronting a range of different future scenarios?

Building on two earlier workshops, (National Peak Minerals Forum held in
Sydney in April 20101 and the World Economic Forum Australian Workshop on
Mining and Minerals in Melbourne in September 20102), together with the findings of
two reviews3, the workshop began with presentations on the future of innovation, min-
ing sustainability and technology; communities of the future; and new understandings
of long-term benefit. 

Opening Presentations

Presentations by Prof. Göran Roos (VTT International), Dr. Joe Herbertson
(Crucible Carbon Pty. Ltd.) and Darryl Pearce (Lhere Artepe Aboriginal Corporation)
set up a useful and energising platform to generate innovative and strategic thought for
a vision of Australia's mining and minerals in 2040. The presentations addressed key
areas for positioning Australia's minerals industry within a more sustainable
Australian economy, including:

� technological advances as key factors in the future sustainability of the mining
industry;

� the establishment of Australia as a minerals services hub, not simply a quarry
for global mineral needs; and

� ensuring that the impacts from mining are balanced by better and more even
distribution of wealth from minerals.

Göran Roos: The Future of Innovation

Professor Roos engaged with the notion that innovation is crucial for Australia to
realise greater value from its mining and minerals industry. He discussed technology-
based innovation, design-based innovation and business-model based innovation, and
indicated that all three areas of innovation are significant for realising greater value.
Particular interest centered on Professor Roos' assessment that successful international
firms are using innovative business models to generate multiple revenue streams from
their resources.
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For the minerals industry, this could mean we move beyond 'dig more, sell more'
to 'dig once, and get paid three times' – once for the mineral, once for the know-
how and technology we can develop and export and once for managing and recy-
cling the metal and selling it again" – Professor Göran Roos.

Joe Herbertson: Mining Sustainability and Technology

Dr. Herbertson focused on technologies that have the potential to significantly
reduce the negative environmental impacts of the mining industry. Dr Herberston
acknowledged the challenge of 'peak minerals' in Australia (the depletion of
Australia's high quality mineral resources); social inequity, climate change, biodiversi-
ty loss and ecological constraints; and the challenge of accessing the people, energy,
water and social support needed to successfully operate a sustainable market.
Participants engaged in considerable discussion around how to address the particular
challenge that peak minerals presents for Australia. 

Dr Herbertson addressed the potential for Australia's minerals industry to be a
business success in the long-term and build a positive future legacy. Tools identified
by Dr Herbertson include breakthrough pyrolysis technology, creating value from
degraded resources, regenerative land practices, indigenous employment, regional
business development and renewable energy. It was acknowledged that realising this
potential requires the implementation of sustainable mining technologies and process-
es, further innovation, new business models and new perspectives. Discussion was
generated around the difficulty of meeting these challenges in the institutional frame-
work that Australia's minerals industry operates in today. 

Darryl Pearce: Communities of the Future and Long-term Benefit

Darryl Pearce addressed the changing situation for indigenous people over the
next few decades, and the impact that this is likely to have on the Australian mineral
sector. Mr Pearce discussed the growing economic and political power of indigenous
landholders, and the key position that these stakeholders are likely to occupy in the
coming decades. Of particular interest was his view that indigenous political represen-
tatives at the state and federal level are going to be particularly powerful, in particular
if the Northern Territory becomes a State where indigenous representatives hold the
balance of power nationally. 

All presentations formed significant inputs to further group-based discussions,
which attempted to draw out the implications of the foreseeable changes identified
over the next several decades. A question and answer session, which followed the pre-
sentations, generated interesting discussion around the need for a new business model
for the minerals industry in Australia.

Workshop Process 

The workshop was divided into three general sessions which involved a unique
mix of futures methods to provide insight into foreseeable enablers and constraints
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affecting potential visions. The collective outputs of these activities included an artic-
ulation of a vision and key elements of a strategy to achieve this vision. Table 1 pro-
vides a brief evaluation of the futures activities facilitated at the workshop by compar-
ing the expected outcomes against the actual outcomes. 

Table 1. 
Evaluation of Futures Methods and Activities Used at the Vision 2040 Workshop
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Details on selected futures methods and activities used throughout the sessions are
provided below. 

First Session 

Futures wheel
The 'futures wheel' activity aimed to gain insight into foreseeable implications and

unintended consequences of plausible issues, new pathways and scenarios that may
emerge from these issues and the opportunities that each present to Australia's miner-
als industry for achieving long-term national benefit. Following the presentations, par-
ticipants were asked to identify plausible issues that would challenge the future of
Australia's minerals industry in 2040. Issues identified included:

� 30% parliamentary representation of indigenous people and potentially an
Aboriginal Prime Minister 

� Pressures for mining to leave no harm
� Existing business models do not enable full value to be realised from the full

life cycle of mined minerals
� Increased economic influence of indigenous stakeholders and the uncertainty as

to the direction this will take Australia's mining and minerals industry
� Australia's existing business model is no longer competitive in the global min-

ing and minerals industry
� Failure to respond to the changing mineral resource landscape (inertia contin-

ues) 
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Participants were then asked to choose one issue that they wanted to explore in
smaller groups. Participants in five groups were asked to explore their chosen issue, to
extrapolate possible future developments and to consider strategies for creating value
from these developments. An example of what this process produced is presented in
Figure 1, which represents the exploration of the issue: '30% parliamentary representa-
tion of indigenous people and potentially an Aboriginal Prime Minister.' 

Figure 1. 'Futures Wheel' output – 'Up to 30% Indigenous Parliamentary
Representatives by 2040'.

This group interpreted the impact of increased political and economic participa-
tion of indigenous people as a generator of change in existing power structures, both
in indigenous organisations and in conventional parliamentary organisations. The
increased participation of indigenous people in economic areas might change the way
that indigenous people are involved in mining - perhaps as shareholders or owners. 

Second Session 

Exploring scenarios 
The second session involved exploring four Australia-specific scenarios devel-

oped through analysis of three global scenarios developed by the World Economic
Forum (WEF), and the Great Transitions scenario4. The WEF scenarios, as part of an
international program, represent an opportunity to engage with an important global
context for decisions made by individual nations, and were used to provide examples
of long-term trends that require responses from Australian mining and mineral pro-
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cessing industries. This international context is deemed to be highly significant given
the export orientation of the Australian industry. 

Art analysis 
Artworks based on the Australia-specific scenarios were used to engage partici-

pants by providing a stimulating 'picture' of the opportunities and challenges that each
presents for Australia's minerals future. Participants were divided into four groups,
and each group was provided with an artwork, an explanation of the artworks and an
explanation of the value of multiple and fresh interpretations of the works. With these
materials as a common reference point, participants were able to point to specific
aspects of the scenario that resonated with them and were able to discuss these ele-
ments. This exercise generated great discussion, stimulated creative thought around
strategies for further value creation from Australia's minerals, and provided a deeper
engagement with the scenarios as part of the groundwork for developing a preferred
future and strategy. 

The use of creative stimulus, such as visual art, created a space that encouraged
different approaches to analysis and evaluation, and innovative responses to issues.
The artworks provided an ability for participants to readily access and engage with
each future scenario in their own way. This contrasted the experience of presenting the
same scenarios in a plenary session using a corporate video format at the earlier World
Economic Forum workshop (Sept 2010). On this occasion, there was much more dis-
cussion of whether each scenario were in fact plausible or not, rather than on explor-
ing the implications of the scenario. Being an unfamiliar activity for all participants,
this art analysis technique enabled participants to break away from familiar short-term
responses towards creative, long-term and strategic thinking. The use of artwork as a
focus for discussion allowed for multiple interpretations to be brought forward and
increased the willingness of participants to consider a broader range of perspectives on
the opportunities and challenges each scenario presented. A summary of the art analy-
sis output of two groups is provided in Figures 2 and 3.
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Figures 2. Artwork of the Green Trade Alliance Scenario

Green Trade Alliance (GTA) Scenario

Opportunities: Expanding downstream processing and production of finished
goods; adoption of reuse and recycling processes; mining contributes to Australia's
increase in renewable energy use and exportation; enhance corporate image/gain com-
munity support; jobs created through expansion of mining services.

Challenges: Shareholder responsibilities; obtaining necessary capital to start up
recycling facilities; obtaining necessary capital to expand downstream – manufactur-
ing; managing multi-national companies threatening to move to non-GTA states.
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Figures 3. Artwork of the Great Transition Scenario

The Great Transition Scenario

Opportunities: Indigenous empowerment - learning from Indigenous Australian's
knowledge of the land – working with Indigenous people to value add, e.g. re-genera-
tion techniques; development of sustainable business models – recycling and expan-
sion of mineral services such as exporting mining expertise; sovereign wealth fund
may lead to greater industry support if equitable distribution of wealth across
Australian stakeholders and generations; self-sufficiency.

Challenges: Resolving land use issues – who gets what and for how long is espe-
cially significant at regional levels; sustaining the Australian economy – creating
value from social and cultural services; determining how to measure and distribute
this value. 

Causal layered analysis (CLA)
CLA is another futures method that enables issues to be viewed from different

perspectives. This technique was used to identify root causes of issues and expose
underlying worldviews and myths on which these are based. Whilst CLA can be
applied in a variety of ways, its aim is to analyse issues at four levels. Table 2 provides
definitions of the four CLA levels as provided by Inayatullah (2008).
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Table 2. 
Definitions of Causal Layered Analysis Levels

Participants conducted a CLA (Inayatullah 1998) on issues that they (as a group)
identified as key for deriving long-term national benefit from Australia's minerals.
Identifying existing metaphors underlying the issues being explored, allows partici-
pants to identify the limits of existing ways of thinking, and to evaluate what becomes
possible when the metaphor and worldview underlying the first two levels of analysis
is shifted. Moving up and down these levels encouraged an appreciation of different
ways of knowing and alternative responses.

Whilst it was originally planned that CLA be done for each scenario, a simpler
approach that allowed participants to address key issues while becoming more famil-
iar with CLA was taken. Previous sessions provided considerable recognition of the
need to diversify services and products and evaluate the appropriateness of current
governance structures (both within government and industry) in light of new and
changing economic, social and natural environments. Consequently, the following top-
ics were chosen for the CLA activity:       

� The resource curse and long-term benefit (Table 3),
� Understanding the minerals industry's contribution to Australia's long-term ben-

efit (Table 4), and
� Distribution of mineral wealth for long-term benefits/equity across society

(Table 5).
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Table 3. 
Applying CLA to 'the Resource Curse and Long-term Benefit'
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At the worldview and myth levels participants interpreted this issue not as a lack
of skills, poor communities or the stunted growth of non-traditional mining industries
but of a narrow view and mismanagement of mineral wealth. The issue then became
one of managing mineral wealth toward long-term national benefit. Potential solutions
discussed here included diversifying the services of the minerals industry towards
those that can be sustained, such as selling minerals expertise; increasing export mar-
kets for mining software and technologies; investing in technologies and processes
that are energy and water efficient, including recycling technologies; and investing in
other industries that do not rely on non-renewable resources.    

Table 4. 
Applying CLA to 'Understanding the Mining Industry's Contribution to Australia's
Long-term Benefit'
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At the worldview and myth level the problem was seen as a false perception that
protecting a natural resource industry to remain Australia's main economic engine is in
Australia's long-term national interest, alongside the assumption that success and well
being is achieved through satisfying short-term and selfish interests. Solutions and
strategies thus moved from investing in greater research, innovative and clean tech-
nologies and re-skilling the industry to developing and responding to a more holistic
and realistic perception of national benefit and developing long-term strategies for
Australia's minerals industry to reposition itself as a major industry player in deliver-
ing on the new perceptions of long-term national benefit.
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Table 5. 
Applying CLA to 'Distribution of Mineral Wealth for Long-term Benefit/equity Across
Society'
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The perception that Australia's minerals industry enjoys a comparative advantage
was challenged when exploring this issue. The worldview analysis identified current
short-term and narrow measures of wealth as an underlying foundation for existing
decision making processes that do not recognise lost opportunities or evaluate all
options in a critical way. A potential response identified was setting up new strategic
and innovative management systems that ensure Australia's mineral wealth contributes
to broad and long-term national benefit. 
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The output of the CLA and other futures activities, led to the early development
of a preferred future vision. 

Draft Vision and National Strategy

In small groups, participants described their vision, through words and images,
and identified the 'pushes' and 'pulls' of these visions. These results were then dis-
cussed with the group at large, the output of which was the identification of five key
elements of a combined preferred future (shared vision):

1. Prosperity from new business models to unlock value along the commodity
chain (eg expanding services and renting minerals);

2. Achieving net positive benefits (sequestering carbon, clean water/energy
provider and biodiversity);

3. Indigenous leadership and investment; 
4. Brand Australia = clean energy solutions for the planet; and 
5. Energized regional towns/centres.   
From here, 'back-casting' was used to begin the development of a strategy to

achieve the vision. Participants were asked to imagine that the shared vision had come
to fruition and to explain to Sohail, who took on the character of a person who had
slept for the last 30 years, how we had come to arrive at this preferred future. It took
participants awhile to engage in this process. Perhaps this was due to an apparent
uncertainty amongst participants about what their participation should look like, on
the other hand this activity was conducted at the end of a two day workshop that had
been very demanding on the creativity of the participants. Whilst not generating
actions for 'how we get to the vision', the back-casting identified linked events which
could lead to such a future and illustrated that 30 years into the futures is not such a
long planning horizon as was first thought.  Figure 4 identifies and describes the key
elements of the strategy. 
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Figure 4. Key Elements of the Draft Strategy Developed at Vision: 2040

The key elements of the vision and ideas for the strategy to achieve this will act as
the foundation on which to build a more robust and detailed vision and strategy. The
next steps will involve providing the workshop participants with an opportunity to cri-
tique and add to the raw data collected at the workshop, and incorporating this feed-
back into the final vision and strategy. Supplementary interviews with key stakehold-
ers will also be conducted to test the robustness and practicality of the vision and strat-
egy and explore their implications.

Future Research

Outputs from the Vision 2040 workshop will contribute to ISF's two main areas of
research. The Vision, created as part of the Mineral Futures stream of research at the
Institute, will provide the starting point from which to examine how key Australian
commodities might be produced and consumed into the future. (http://resourcefu-
tures.net.au/sites/default/files/draft_consultation_pre_survey_030511.pdf) Researchers
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at the Institute, along with colleagues from Monash University are currently working
on several case studies, including copper, lithium, gold, coal and iron ore. Data from
these case studies will help to illustrate possible future scenarios that are developed
from the Vision 2040.
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Notes

1. National Peak Minerals Forum Summary, April 2010, Sydney
http://resourcefutures.net.au/sites/default/files/UTS-WK-1-3-MinFutures_Peak_Min_
Forum_Summary.pdf

2. WEF Future Scenarios Workshop Summary, September 2010, Melbourne
http://resourcefutures.net.au/sites/default/files/WEF_Australian_Workshop_Session_
Summary.pdf

3. Mineral Futures Discussion Paper: Sustainability Issues, Challenges and Opportunities
http://epress.lib.uts.edu.au/dspace/bitstream/handle/2100/926/giurcoetal2009mineralfu-
turesdiscussion.pdf?sequence=1
Peak Minerals: A Review of Changing Impacts and Benefits
http://www.isf.uts.edu.au/publications/giurcoetal2010peakmineralsreview.pdf

4. Raskin et al, (2002) Great Transition: The Promise and Lure of the Times Ahead,
Stockholm Environment Institute.
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