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Throughout time, the economic and social wellbeing of 
Western Australians has been defined by our relationship with 
the land. Our natural resources have given gold rushes, fed 
the wool mills of Europe and offered plentiful iron ore and gas 
to sell to the world. Today, the lifeblood of Western Australia’s 
economy continues to draw on our natural endowments of 
minerals and energy.

Our natural assets will continue to define our future, with 
infrastructure a key enabler of this connection between 
land and wellbeing for Western Australians. However, action 
is needed if we are to continue to grow our prosperity. 
Several global trends will affect WA over the next 20 years – 
issues ranging from climate change and rapid technological 
advancement, to rising global inequality and geopolitical 
tension.

Many of these risks surround the potential for WA’s traditional 
resource sector strengths to face decline over time. As an 
example, to meet net zero global emissions targets by 2050, 
the share of natural gas in primary world energy production is 
predicted to decline to 13 per cent by 2050 from 24 per cent 
in 2018. In contrast, renewables could make up 70 per cent of 
world primary energy production by 2050, up from just over 10 
per cent in 2018.1 Natural gas is a large export earner for WA at 
present.

In achieving its SIS vision, Western Australia diversifies away 
from its historically narrow economy – an economy heavily 
reliant on selling raw materials to the world – to a more diverse 
and sustainable economy. WA does this by capitalising on 
several opportunities which leverage changing global value 
chains and consumer demand.

Infrastructure will play an important role in positioning the 
state to capitalise on these opportunities to both grow the 
economy and enhance the wellbeing of Western Australians.  

WA has an opportunity to develop into a global location 
of choice for international migrants to live, study, work and 
invest. International migration increased at a much faster rate 
over the last 50 years compared to growth in the total global 
population,2 meaning international migrants share of global 
population has increased over time.

This trend is expected to strengthen in the knowledge 
economy increasing the global competition for skills. Some 
86 per cent of Australian jobs created between now and 
2030 will be knowledge worker jobs. It is estimated that skill 
shortages by 2030 will be almost 25 percent higher than what 
we are already experiencing.3

Western Australia’s population already has the highest 
concentration of international migrants of any state or territory 
reflecting our stable, liveable and inclusive communities, strong 
institutions and rule of law. Numerous surveys confirm WA’s 
status in this regard, such as the 2019 Global Liveability Report, 

which gave Perth a perfect rating for its infrastructure, healthcare 
and education services.4 This is a strong base on which our 
society can develop further into safe, well-educated, healthy and 
wealthy communities leading to steady population growth and the 
attraction and retention of skilled and talented people. 

WA has an opportunity to serve the emerging consumer 
class, with almost nine in 10 of the next one billion middle-class 
consumers predicted to reside in Asia. Middle-class consumers in 
China and India in 2030 are expected to account for US$14.1 trillion 
and US$12.3 trillion in spending, respectively compared to the U.S 
middle-class spend of US$15.9 trillion by 2030.5 WA’s safe and high-
quality lifestyle and produce can serve the growing proportion of 
the world’s population moving from subsistence to discretionary 
consumption. Demand for WA’s tourism, agriculture and food, 
international education and cultural offering can be positioned for 
further growth. 

Culture can also be transformed into opportunity. Our future must 
unlock wellbeing for our Aboriginal communities by promoting 
and leveraging Aboriginal cultural heritage and enterprise. 
And we are well positioned to create this environment.

Western Australia is home to more than 57,000 Aboriginal 
Australians, the third largest Aboriginal population in Australia. As a 
result of our resources and heavy industry base, the state has the 
largest Aboriginal engineering automotive and engineering trades 
workforce, and Aboriginal engineering, ICT and science workforce 
(in relative terms) in the nation.6

While increased rates of Aboriginal participation in the workforce 
is important, the flow-on benefits of greater Aboriginal business 
ownership are just as significant. Aboriginal entrepreneurship 
builds family and community wealth, encourages the uptake of 
education, and creates opportunities for Aboriginal businesses to 
engage in the global economy. Supporting Aboriginal enterprise 
also has flow on effects to Aboriginal rates of employment.

For example, in 2018 Aboriginal owned businesses around 
Australia that were registered with Supply Nation had an 
Aboriginal employment rate of around 40 per cent compared to 
an Aboriginal employment rate of around 0.7 per cent across all 
Australian businesses7. 

Aboriginal heritage can flourish as part of a vibrant WA cultural 
identity, recognised domestically and internationally as a key part 
of our state’s brand. Aboriginal understanding can also underpin 
policy making and new social enterprises, and lead WA to a more 
inclusive, sustainable future.

In this environment, WA’s untapped strengths in relation to 
bioprospecting, land management and medical research can 
grow and develop as ancient knowledge of the land is elicited 
and integrated with research and development, leading to higher 
downstream investment.

The State Infrastructure Strategy Vision

Deloitte was engaged by Infrastructure Western Australia (IWA) to undertake a scenario planning exercise to support the 
development of the inaugural State Infrastructure Strategy (SIS). The purpose of the SIS is to address WA’s infrastructure 
needs and priorities over the next 20 years. Central to the SIS is a vision for Western Australia in 2040. Four alternative 
scenarios have been developed, including a desired scenario – The Future We Plan For – which aligns with the vision. 
These scenarios and the vision will allow IWA to consider the different infrastructure needs and priorities required to 
achieve The Future We Plan For and be resilient to the trends and risks that may give rise to the alternative scenarios.
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With the EU, China – and now potentially the US – committing 
to achieve net zero carbon emissions in the next 30-40 years; 
the next few decades may well be defined by a more rapid 
decarbonisation of the world economy. 

Renewable energy accounted for 72 per cent of the global 
expansion of power capacity in 2019 and made up almost 35 per 
cent of total world power generation capacity in 2019.8 WA has an 
opportunity to transition to net zero emissions technologies 
to meet these growing needs. 

The mid and north west coast of WA have some of the most 
signifcant solar radiance resources in the world,9 while wind across 
Western Australia’s coast and inland areas are characterised 
by speeds10 that are over the average thresholds required for 
commercial-scale renewable developments.11 Although other 
nations hold similarly valuable solar and wind potential, the 
critical advantage for WA lies in our vast available land where the 
renewable energy potential is greatest.

This provides an opportunity for further development of solar, 
wind, hybrid generation and hydrogen in WA. Combined with 
battery storage technology, many of these technologies help to 
reduce infrastructure investment costs. WA’s renewable energy 
opportunity complements our existing global energy exports 
and presents an opportunity to reduce energy costs in WA, 
decarbonise local industry and create a new and significant export 
opportunity.

The ability for local industry to decarbonise and compete 
effectively further down the production value chain also presents 
opportunities for WA. Low cost renewable energy can help 
underpin more value-adding for strategic commodities in 
WA such as critical minerals. WA holds large deposits of minerals 
required for renewable energy generation, electric vehicles, 
aerospace, defence and technology products. This includes lithium, 
rare earth oxides, nickel and cobalt. 

In 2019-20, WA accounted for more than half of total global 
production of lithium, around 12 per cent of the world’s rare 
earth oxides, 6 per cent of its nickel and 4 per cent of its cobalt.12 
However, WA is home to the world’s second-largest reserves of 
cobalt, nickel and lithium.

As the global economy begins to decarbonise more rapidly to 2050, 
the World Bank13 predicts that the production of minerals such as 
lithium and cobalt will need to rise by up to 500 per cent by 2050 
to enable the world’s energy transition. This positions our mining 
sector for growth however, value-adding is critical to unlocking 
greater wealth.

Lower energy costs from renewable sources can help achieve 
greater downstream processing of minerals in WA, although 
the stability and security of WA’s supply chain is potentially 
our most important advantage. Our competitors in these 
minerals are in less stable jurisdictions (including across 
Africa, South East Asia and South America)14 providing WA 
with a strategic advantage as a supplier to markets such as 
the United States. 

The downstream processing opportunities are not limited to 
minerals. Investment in agrifood can also unlock significantly 
greater value-adding as new technology enables increased 
water efficiency and raises productivity and allows WA to 
achieve greater scale in farming to move from low input – 
low value production to low input – high value production 
business models.

Without doubt, technology will further shape the 
future. Western Australia is no laggard when it comes to 
technological adoption and investment. Approaching the 
technology frontier is an opportunity for the state to grow 
its already established reputation as an important incubator 
of knowledge capital and innovation. Between 2005-06 
and 2017-18, WA was the location for over $161 billion of 
R&D investment, accounting for over 16 per cent of national 
R&D spend by Australian businesses. Of the $161 billion 
invested in WA between 2005-06 and 2017-18, over half 
occurred in the oil and gas, minerals, exploration and mining 
services sectors.15

We have innovative Mining, Equipment, Technology and 
Services (METS), and a Petroleum Engineering and Technical 
Services (PETS) sectors that have helped to establish 
our resources sector as world leaders in remote digital 
technology and automation. For example, 80 per cent of the 
nearly 400 autonomous trucks in use in mining operations 
around the world are in the Pilbara.16 These sectors can 
help to create a robust technology start-up and investment 
ecosystem in WA.

Many of the above opportunities are closely integrated. 
Technology, population and workforce have key roles to play 
as enablers of several opportunities, while green energy and 
value-adding in manufacturing are also closely linked. Many of 
these opportunities will not be wholly fulfilled in the next 20 
years, although action today to set us on a path to long term 
success is critical.

Under the SIS, Perth and WA’s regional communities 
can benefit from 20 years of complementary policy and 
infrastructure priority, delivering on the economic promise 
and creating an equitable society: the envy of the world. Now 
is the time to support diversification and enhance wellbeing 
in Western Australia.
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Scenario development  

Scenarios provide a structured way of thinking through and making 
critical strategic choices despite uncertainty over the future. 
Scenarios are powerful planning tools precisely because the future 
is unpredictable. This is an important consideration for IWA given 
the SIS must set out WA’s infrastructure needs and priorities over 
a 20-year horizon.

The approach to developing four scenarios in this study is a 
combination of two scenario planning methods:

• Strategic management scenario planning: Consideration 
of a range of alternative futures, against which the implications 
of a certain decision are tested. This approach is used to 
develop two alternative scenarios based on the possible 
manifestations of certain risks.

• Normative scenario planning: The setting of a desired 
future scenario, which helps to identify the steps taken to go 
from the current state to the desired state. This approach is 
used to develop The Future We Plan For in this study. 

Importantly, The Future We Plan For must be credible, aspirational 
and verifiable, and must be consistent with the guiding principles of 
the State Infrastructure Strategy itself.

The interaction of The Future We Plan For and the two alternative 
scenarios is summarised in Figure 2.1 on page 29.
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The two alternative scenarios and The Future We Plan For contrast 
with a ‘business as usual’ scenario, which is based on Deloitte 
Access Economics’ ‘most likely’ view of Western Australia in 2040.

The approach to developing the four scenarios, and the SIS 
vision that aligns with The Future We Plan For, involves four phases 
outlined below:

 • Phase 1: Global drivers that will shape the future of the world 
are analysed in the context of WA’s strengths and advantages 
to determine how the State is positioned to respond to these 
drivers

 • Phase 2: Opportunities are identified where global drivers and 
WA’s strengths and advantages intersect

 • Phase 3: Risks are considered where global drivers may 
adversely affect Western Australia in areas where the State lacks 
resilience 

 • Phase 4: Scenarios are defined based on the realisation of 
opportunities (The Future We Plan For) and the manifestation of 
risks (alternative scenarios), in comparison to a base case that 
sets out a ‘business as usual’ future.

The four-phase approach to scenario planning is outlined in 
Figure 2.4 on page 33.

The scenario development approach is outlined in full in Chapter 2.

Global drivers of change

The first step in scenario planning is to identify the trends that are 
likely to shape the future on a global level. A structured approach 
is adopted to do this by focussing on a selection of social, 
technological, environmental, economic, and political drivers 
of change. This is termed the ‘STEEP ’ approach to identifying 
trends and drivers.

A total of 39 global drivers were identified, which were distilled into 
eight key themes:

 • Growth of the knowledge society

 • Rise of the services economy

 • Shifting skills needs

 • Combating inequality

 • Climate change action

 • Shifting power bases

 • Demographic change

 • Technological change.

The 39 drivers, and the eight key themes to which they correspond, 
are outlined in Figure A. Each theme and driver is explored in 
further detail in Chapter 3. 
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Defining Western Australia’s strengths

The opportunities that underpin The Future We Plan For are based 
on the intersection between the global drivers of change identified 
above and WA’s strengths and advantages.

Western Australia’s economy and standard of living have grown 
over time by successfully combining our natural resource 
endowments with capital (both physical and intellectual) 
and labour to leverage global demand and generate wealth. 
Government policy has played a key role in support of this process 
by sponsoring and underpinning growth and stability.

WA’s development to date has been characterised by seven areas 
of strength and comparative advantage which form the basis of 
what opportunities we ought to pursue in future and how we might 
pursue those. These strengths and advantages are:

 • Stable government and institutions

 • Extensive geographic space

 • Highly liveable towns and cities

 • Valuable natural resources

 • Leader in resource extraction

 • Skilled population base

 • Proximity to key markets.

Each of these areas of strength, and their link to WA’s historical 
economic development, are further examined in Chapter 4.

Identifying future opportunities for Western Australia

The most attainable opportunities for WA to expand its economy 
and improve the wellbeing of its citizens over the long term will 
require the State to leverage its strengths in areas where the 
world needs those strengths. That is, those opportunities lie at 
the intersection of the global drivers of change and areas of WA 
strength described above.

The study identifies six future opportunities for Western Australia, 
which are expressed as aspirational statements for 20 years time 
and beyond:

1. A global location of choice: WA is widely recognised as a 
global location of choice to work, live and invest. WA is stable, 
liveable and inclusive, and our communities are safe, well 
educated, healthy and wealthy. WA receives a constant inflow 
of migrants at a faster rate and younger cohort than other 
states. New migrants are attracted by the quality of life, clean 
environment, access to health and education, community 
safety and the opportunity to build a career in growth areas

2. Serving the emerging consumer class: WA’s offering 
as a safe, prosperous location with a high-quality lifestyle, 
produce and jobs is clear to the growing proportion of the 
world’s population moving from subsistence to discretionary 
consumption. Demand for WA’s tourism, agriculture and food, 
international education and cultural offering is growing as 
a result

3. Promoting and leveraging Aboriginal cultural heritage 
and enterprise: Aboriginal enterprise, culture and connection 
to country underpins new business and export opportunities, 
social initiatives, and WA’s land stewardship and is leading WA 
to a more inclusive, sustainable future

4. A leader in the transition to net zero emissions 
technologies: WA’s position as an oil and gas capital of the 
world means it possesses the knowhow, capital and impetus 
to transition its domestic industry to net zero emissions and 
become a global renewable energy generator, complementing 
its existing global energy exports with renewable energy 
exports. The availability of low cost, reliable, green energy in 
the domestic market enables a path to net zero emissions 
by 2050

5. Approaching the technology frontier: WA leverages its 
existing internationally recognised leadership in advanced 
technology (previously concentrated within WA’s Mining, 
Equipment, Technology and Services (METS) and Petroleum 
Engineering and Technical Services (PETS) sectors, to create a 
robust technology start-up and investment ecosystem

6. Value adding for strategic commodities: WA’s stable 
institutions, operating environment and resource endowment 
sees it continue as a world class mining centre and enables 
it to become the major provider of raw and processed 
strategic minerals to US, UK and Eurozone, Japan and Korea, 
supplementing industrial metals and energy trade.

Each opportunity, and the global drivers and WA strengths upon 
which it is based, is further explored in Chapter 5.

Identifying future risks for Western Australia

While many of the global drivers of change described above give 
rise to future opportunities for WA, some can also present risks. 
This is particularly true where a driver may threaten or reduce an 
area of strength for the State. Three broad themes of risks were 
identified: geopolitical, natural and human.

Geopolitical risks arise because of WA’s strong export-driven 
economy and reliance on two of the world’s superpowers: the 
United States and China. The State treads a delicate balance 
between WA’s economic interests (including foreign direct 
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investment needs) and Australia’s broader economic and security 
interests. Two major geopolitical risks were identified:

 • A changing trade relationship with China

 • A changing ‘world order’.

Natural risks emerge from the natural environment. For example, 
climate change by way of increased average temperatures and 
severe weather events, presents significant direct risks to WA. 
Indirectly, global pressures from government and enterprise to 
combat climate change and associated resource scarcity presents 
a risk to WA in the absence of action. Two major natural risks were 
identified:

 • Catastrophic climate change 

 • Resource scarcity leading to conflicts.

Human risks are associated with the population and society in the 
form of rapidly growing inequality. Inequality in the distribution 
of wealth, education and health outcomes by geography and 
demography can entrench poverty and lead to social unrest. This 
risk is summarised as:

 • Rapidly growing socioeconomic inequality.

Importantly, the three themes mentioned above are not mutually 
exclusive. For example, there is a risk that as the global population 
increases, and the size of the middle class rises; then the need for 
natural resources will increase.

Each risk, and its relationship to global drivers of change and areas 
of strength for WA, is explored further in Chapter 6.

Business as usual scenario

The business as usual scenario represents Deloitte Access 
Economics’ base case projections to 2040 for WA. By definition, it 
does not anticipate major shocks or structural changes over the 
long term, nor include discrete events or changes that are possible 
but cannot be said to be the ‘base case’ outcome.

Under the business as usual scenario, by 2040, Western Australia’s 
economic, industrial and societal structure is largely unchanged 
from today. The State is bigger and better at what it did best in 
2020: it is an attractive place to live, appealing to a strong inflow of 
overseas migrants; it is a resources and export powerhouse, still 
reliant on iron ore and natural gas to fuel economic growth; and 
its population is larger, more educated and its workforce more 
concentrated in services industries.

But the State is not necessarily more secure – in conventional or 
economic terms – than it was in 2020. Perceived structural risks, 
like overreliance on volatile commodity exports and an economy 
lacking in industry diversity, have only grown in significance. 

These and other risks present significant downside to the outlook 
described, such that the business as usual scenario is not a 
‘desirable’ state for WA to find itself in by 2040.

The business as usual scenario is described in further detail in 
Chapter 7.

The Future We Plan For

The Future We Plan For is based on the realisation of the six 
opportunities identified above.

Under The Future We Plan For, by 2040, Western Australia is a global 
location of choice to work, live and invest with highly liveable, 
stable and inclusive communities with access to top-quality 
public services.

In this future, our economy is more globally connected and thriving 
by serving the emerging consumer class of Asia, through high-
quality tourism, agrifood and education exports. And our wealth 
is more broadly based. In particular, WA is adept at promoting and 
leveraging Aboriginal cultural heritage and enterprise to underpin 
new enterprises and business opportunities for Aboriginal people. 
This fosters a society that is more inclusive and sustainable.

By 2040, WA industry is also playing a key role in supporting 
the transition to net zero emissions technologies globally by 
deploying its world-class physical and intellectual capital to 
develop its green energy resources. This allows the State to both 
transition its domestic energy use and become a global renewable 
energy exporter.

Technology is also a key driver of our future wealth, as the state 
leverages its existing leadership in remote technology to create a 
robust technology start-up and investment ecosystem in WA.

Finally, The Future We Plan For sees WA capturing more of the value 
chain for strategic commodities by leveraging low-cost, reliable, 
renewable energy and supply chain security to process strategic 
mineral and agricultural commodities within the State.

The rationale and narrative for The Future We Plan For are provided 
in Chapter 8.
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Alternative scenarios

Two alternative scenarios were identified based on a manifestation 
of different combinations of the five risks described above. The 
alternative scenarios are important inputs into the development of 
the SIS, as they allow IWA to understand potential implications for 
WA’s infrastructure needs and priorities under distinct alternative 
futures.

The two alternative scenarios are summarised below and are 
described in further detail in Chapter 9.

Alternative Scenario 1: Deglobalisation and disruption

Under this scenario, by 2040 the world is in many ways reflective 
of conditions post-World War I. Nations are increasingly self-
sufficient, while the rise of nationalism and protectionism has led to 
reduced growth in global merchandise trade as well as significant 
geopolitical tensions, particularly with China.

The unravelling of globalisation sees WA’s trade relationships 
rapidly change to 2040 and much slower overall economic growth 
in WA relative to the 2020s. Accelerated global adoption of Industry 
4.0 trends amid this difficult period of economic transition, 
combined with economic upheaval in WA, results in the State being 
‘late to the party’ in catering to the new deglobalised economy.

Alternative Scenario 2: Accelerated climate action

Under this scenario, by 2040 concerted international collaboration 
has occurred on climate action to achieve major reductions 
in emissions, reduced dependence on fossil fuels and rapid 
technological advancements that have lowered the cost of 
renewable generation. Low-income countries grow more rapidly 
and inequality between and within economies declines as 
technology spreads to lower the environmental cost of economic 
growth.

For Western Australia, this scenario assumes an agile and effective 
response to the rapid transition to a green economy future. This 
is enabled by high levels of global coordination and cooperation 
on climate action, along with agreement on the sharing of 
intellectual property. The State’s abundance of renewable energy 
assets is leveraged rapidly and efficiently under these conditions, 
establishing WA as a global capital of clean energy.

The SIS vision

To identify WA’s infrastructure needs and priorities over the next 
20 years, IWA must envisage the world, and WA’s place in it, in 
2040. The four scenarios outlined in this document will assist IWA 
to explore and test WA’s future and set a vision for the State in 
2040 and beyond.

The longevity of the vision beyond the next 20 years is important 
as infrastructure serves a need over much longer timeframes. 
Reflecting this, IWA will revisit and refresh the strategic direction 
at five-yearly intervals, although the initial vision is critical as it 
underpins IWA’s recommendations the State Government on WA’s 
future infrastructure needs in the inaugural SIS.

As an aspirational statement of the future, the vision draws heavily 
on The Future We Plan For scenario. However, it also borrows 
elements from the alternative scenarios.

The SIS vision statement is developed by drawing on the above 
four core themes, as well as the vision statements of other 
infrastructure strategies and bodies. The 2020 SIS Vision 
Statement is as follows:

The right infrastructure at the right time: 
supporting diversification; enhancing 
wellbeing.

“Western Australia is a sought after place to 
live, work, study and invest, with infrastructure 
improving productivity and equity, and 
unlocking industry growth that leverages WA’s 
advantages and diversifies its economic base.”

This high-level vision statement has been developed further into a 
narrative for inclusion in the final SIS (see page 12).
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From vision to response

The scenario planning and visioning exercise does not directly 
consider infrastructure needs and priorities in detail. That process 
begins where this study ends. However, this study identifies at a 
broad level, a handful of significant infrastructure responses that 
may arise from the SIS vision. These include:

 • Implement smart city technologies for Perth and the regions to 
enhance liveability 

 • Improve the efficiency and magnitude of irrigated agriculture 
to increase yields and improve the competitiveness of our 
agrifood sector

 • Empower the Aboriginal community by addressing infrastructure 
gaps in rural and remote communities; further utilise the 
development of public infrastructure as a tool to enhance 
Aboriginal economic participation; and develop infrastructure 
that celebrates and promotes Aboriginal heritage and enterprise

 • Establish renewable energy zones which combine generation, 
transmission and storage in a single site to reduce the cost of 
new energy generation 

 • Develop advanced manufacturing hubs dedicated to 
technologies such as sensors and data analytics, advanced 
materials, smart robotics and automation, industrial 3D printing, 
and augmented and virtual reality tools 

 • Develop renewable energy industrial precincts which can 
support a cluster of downstream processing activity to move 
further down the value chain for key strategic minerals and 
commodities.

These example responses of how the vision may translate into 
infrastructure actions are discussed in Chapter 11. 
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1.  Introduction
1.1 Background

1.1.1 Infrastructure WA

Infrastructure Western Australia (IWA) was established in 2019 
to provide advice and assistance to the State Government on 
infrastructure matters. IWA’s role is to advise on infrastructure 
investment decision-making over the medium to long term, to 
support better outcomes for the people and economy of Western 
Australia.

IWA’s establishing legislation, the Infrastructure Western Australia 
Act 2019, sets out several key functions and responsibilities for 
IWA, including:

 • The delivery of a 20-year State Infrastructure Strategy

 • Assessing major public infrastructure proposals

 • Coordinating the provision of information and submissions to 
Infrastructure Australia (IA) under the direction of the Premier of 
Western Australia.

1.1.2 State Infrastructure Strategy

The purpose of the inaugural State Infrastructure Strategy (SIS) is 
to address Western Australia’s infrastructure needs and priorities 
over the 20-year period from 2020 to 2040. The SIS will be 
reviewed every five years, or earlier at the direction of the Premier.

The SIS will address a broad range of sectors and identify 
significant projects or programs, and other options such as policy 
reforms, to meet WA’s infrastructure needs and priorities.

The development of the SIS commenced in earnest in June 2020 
with the publication of A Stronger Tomorrow – State Infrastructure 
Strategy Discussion Paper. The discussion paper served as a tool to 
engage industry, community and all levels of government in the 
development of the SIS.

IWA also undertook formal consultation over an eight-week period 
between June and August 2020, which included 12 in-person and 
three virtual consultation workshops and almost 600 Western 
Australians providing feedback through a survey. More than 140 
formal responses to the discussion paper were submitted by 
industry, community and public sector respondents.

1.2 Purpose of this report

In order to develop recommendations on WA’s infrastructure 
needs and priorities, IWA requires an understanding of the State’s 
long-term strategic position in a global context. This will assist IWA 
in developing a ‘vision’ for the SIS and the infrastructure required to 
realise that vision.

Deloitte was engaged by IWA to undertake a scenario planning 
exercise to inform the development of the SIS vision. This report 
summarises the approach applied by Deloitte to develop four 
scenarios, including:

 • A ‘business as usual’ base case

 • A ‘desired’ scenario that accords with the SIS vision

 • Two ‘alternative’ scenarios.

The purpose of the scenario planning exercise is to set out the four 
alternative futures described above, so that IWA may consider the 
different infrastructure needs and priorities required to achieve 
the desired scenario and be resilient to the trends and risks in the 
alternative scenarios. Importantly, the scenario planning exercise 
does not directly consider infrastructure needs and priorities; this 
will instead be considered in the SIS.

It is also important to note that some elements of the desired 
scenario which support the SIS vision will not be fully achievable in 
the 20-year timeframe of the SIS. Rather, some of the elements of 
the scenario reflects the fact that infrastructure strategy requires 
a very long-term planning horizon. It is not the expectation that 
an entirely new strategic direction will be taken after 20 years, but 
rather that the direction set in the inaugural SIS will be revisited 
and adjusted as required on a five-yearly basis, with this long-term 
planning horizon in mind.

1.3 Structure of this report

The remainder of this report is structured as follows:

 • Chapter 2 discusses global drivers and trends that may 
determine the future of Western Australia and its strategic 
position in a global context

 • Chapter 3 identifies global drivers of change that influence 
opportunities and risks for WA in the future

 • Chapter 4 defines Western Australia’s existing strengths and 
advantages

 • Chapter 5 identifies the opportunities that lie at the intersection 
of WA’s strengths and the global drivers of change, and presents 
an evidence base for selecting these opportunities

 • Chapter 6 identifies the risks that Western Australia must be 
watchful of and build resilience against
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 • Chapter 7 presents the business as usual scenario, which 
represents the ‘most likely’ future in 2040 in the absence of 
material change 

 • Chapter 8 presents The Future We Plan For (a desired scenario for 
WA), based on the opportunities identified in Chapter 5

 • Chapter 9 presents two alternative scenarios of the future: 
one in which WA faces disruption from deglobalisation and 
geopolitical change, and one in which global climate change 
action accelerates sharply 

 • Chapter 10 presents the SIS Vision, which draws on the scenario 
planning exercise to help set a desired course for Western 
Australia and the role of infrastructure in supporting that course

 • Chapter 11 presents some initial potential infrastructure 
responses to see the SIS vision come to pass and fulfil the SIS 
objectives.

Detailed discussion of the global drivers discussed in Chapter 3 are 
left to Appendix A. 
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2.  Scenario planning 
approach
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Scenario planning approach

2.1 Introduction to scenario planning

Scenarios provide a structured way of thinking through and making 
critical strategic choices despite uncertainty over the future. This 
is an important consideration for IWA, given the SIS must stretch 
over a 20-year time horizon, with five-yearly intervals to revisit and 
refresh the strategic direction. 

Scenarios are rich, data-driven stories about the future that can 
help organisations and governments make better decisions today. 
Traditional scenario development is not about making predictions 
about the future, but rather hypotheses that describe a range of 
possibilities for the future. 

Together, a set of scenarios form an organising framework that 
can be used to make sense of conflicting or ambiguous trends and 
drivers more holistically.

2.1.1 Why develop scenarios of the future?

Scenarios are powerful planning tools precisely because the future 
is unpredictable. Good scenarios are plausible and challenging. 
They have the power to break old stereotypes. 

Using scenarios is like rehearsing the future, and by recognising 
the signposts as events unfold, governments and corporations can 
avoid surprises, adapt, and act effectively. Decisions, such as those 
surrounding WA’s long-term infrastructure needs, which have been 
pre-tested against a range of what fate may offer are more likely to 
stand the test of time, produce robust and resilient strategies, and 
create distinct competitive advantage.

Ultimately, the result of scenario planning is not a more accurate 
picture of tomorrow but better decisions about the future. Table 
2.1 outlines six reasons why scenario planning is such a critical 
element of a strategic planning process.

Table 2.1: Benefits and rationale for scenario planning

Scenario planning benefits Detailed rationale

1.  Scenario planning 
enhances decision making 
ability under conditions 
of uncertainty

 • Scenario planning provides a means for ordering perceptions about how the future may play 
out and determining what strategic decisions today offer the best chance of success tomorrow. 
Unlike traditional forecasting or market research, scenarios present alternative images instead of 
extrapolating current trends from the present. Scenarios also embrace qualitative perspectives 
that econometric models exclude

2.  Scenario planning 
enhances decision making 
ability under conditions 
of uncertainty

 • Scenario planning challenges leaders to revisit assumptions about their industry or community 
and consider a wider range of possibilities about where it may head in the future. 

 • Consequently, creating scenarios requires leaders to question their broadest assumptions 
about the way the world works so they can anticipate decisions that might otherwise be missed 
or denied. This exploration results in a broader, more innovative view about future growth 
opportunities and risks

3.  Scenario planning helps to 
create a more sustainable 
long-term strategy

 • Most strategic decisions are made based on the conditions that an organisation or government 
sees directly in front of it.

 • However, the impact of many of these decisions may not be fully realised until a much longer 
time horizon has elapsed and conditions have changed – sometimes dramatically. As such, many 
decisions quickly become ‘legacy’ choices. Scenario planning, in taking into account a longer-term 
view, produces more sustainable decisions

4.  Scenario planning helps 
organisations develop the 
ability to think flexibly 
and creatively

 • The purpose of scenario planning is not to predict the most probable future. Rather, the objective 
is to develop and test strategic choices under a variety of plausible futures. Doing this exercise 
proactively – essentially, rehearsing for multiple futures – strengthens an organisation’s or 
government’s ability to recognise, adapt to, and take advantage of, changes in the economy and 
community over time
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Scenario planning benefits Detailed rationale

5.  Scenario planning assists 
in the alignment of key 
stakeholders in support of 
a shared vision

 • Scenarios help relate and cluster trends and events together into broad patterns, organising 
them into logical, higher-level frameworks.

 • These frameworks allow an organisation or government to address change more 
comprehensively and align the perspectives of key decision-makers. Within the organisation, 
scenarios provide a common vocabulary and an effective basis for communicating complex, and 
sometimes paradoxical conditions and options. 

 • From a process standpoint, scenario planning has the additional benefit of promoting high levels 
of learning and collaboration, which are not as deeply embedded in other strategic practices

6.  Scenario planning gives 
organisations the ability 
to ‘course correct’ their 
strategies in a more 
agile way

 • Leading indicators are early signs of potentially significant change that can be monitored in 
order to determine if a particular scenario is beginning to unfold. Leading indicators can be very 
obvious, like the passing of a debated piece of legislation, or quite subtle, like small signs of a 
gradual shift in social values. 

 • This monitoring allows an organisation or government to ‘course-correct’ their strategies and 
policies according to which scenario is likely to play out

Source: Deloitte, Think like a Futurist: The key to ensuring organisational success in an uncertain future.

2.2 IWA scenario planning approach

In order to prepare recommendations on WA’s infrastructure 
needs, IWA must understand WA’s long-term strategic position in 
the global context.

IWA has explored the application of scenario planning 
methodologies to assist with these strategic considerations. Two 
methodologies have been identified as applicable at different 
stages in preparing the SIS: 

 • Strategic management scenario planning (alternative futures) – 
used to explore megatrends, driving forces of change, alternative 
future scenarios, and to interrogate the policy, economic and 
service sectoral implications for infrastructure 

 • Normative scenario planning (desirable future) – used to 
formulate a desired future scenario as a basis to set a long-
term vision for WA, explore policy and infrastructure initiatives 
necessary to achieve the vision, and compile a development 
pathway which sets out the policy and infrastructure actions 
and investment required over the next 20 years to achieve the 
vision. This type of scenario planning may also be used to test the 
adaptability and resilience of the development pathway against 
alternative futures.

These are explored further below.
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2.2.1 Strategic management scenario planning

Strategic management scenario planning (SMSP) is typically undertaken for corporations to formulate a number of alternative futures 
against which a suite of responses can be developed. This is typically undertaken across six steps as described below:

Isolate the decision to be made. This may be, for 
example, how a corporation might maximise the 
returns from acquiring a competitor today – or 
equally how it might weather the risks from doing so 

Future drivers and trends may come together 
in different configurations to create specific 
circumstances: scenarios. These scenarios will affect 
outcomes that influence many aspects of life for 
society, businesses, the economy and policymakers. 
A detailed narrative with some data points can 
help to crystallise these circumstances to aid the 
following steps

The implications of the scenarios against the initial 
decision are then used to formulate a suite of 
responses. Under the above example, what actions 
might the corporate take to limit the loss in value 
from the initial decision made? Is a pivot to another 
market a possibility? Or is a swift exit of the acquired 
competitor needed?

This step identifies drivers and trends that may 
shape the future. These trends are often unrelated 
to the decision itself to enable broad thinking on 
possible impacts. Trends and drivers are typically 
social, technological, environmental, economic and 
political (or ‘STEEP’) in nature (see Chapter 3 for 
more detail)

The implications of these scenarios relative to the 
initial decision to be made allow corporations and 
governments to consider the potential future impact 
of their decision today under the various scenarios. 
For example, a corporate decision today to acquire 
a competitor may not create significant value under 
a scenario in which China’s future growth profile is 
significantly disrupted

The final step is to set a suite of key indicators 
related to each scenario to monitor how the future 
unfolds. This step is concerned with putting the 
scenario development process into practice by 
being ready to deploy one, or a number, of the 
appropriate responses formulated above. 

STEP 1
Isolate

STEP 3
Combine

STEP 5
Formulate

STEP 2
Identify

STEP 4
Consider

STEP 6
Monitor
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2.2.2 Normative scenario planning

Normative scenario planning (NSP) formulates a desired 
future scenario as a basis to set a long-term vision, against 
which the responses necessary to achieve the vision are 
subsequently explored.

While many of the motivations and steps of SMSP described above 
are relevant in the NSP process, major differences exist in relation 
to the ‘Isolate’ and ‘Combine’ phases discussed in Chapter 2.2.1.

For example, in the IWA context the SMSP’s ‘Isolate’ step is more 
complicated than testing a single decision point. The long-term 
component of the SIS must enable IWA to execute Steps 4-6 above 
across multiple infrastructure sectors and geographic regions 
of WA.

Similarly, the ‘Combine’ phase is also more complicated than just 
coalescing future drivers and trends in different configurations 
to create specific scenarios. This is because IWA is not seeking 
to execute Steps 4-6 above in response to a range of future 
circumstances, but rather according to a defined set of desired 
outcomes and possible risks.

That is, the outcome of the NSP process is to have developed 
a long-term desired scenario – The Future We Plan For – as a 
community, with infrastructure a key enabler of our path to that 
desired future state.

This is a particularly critical consideration. IWA requires the 
development of The Future We Plan For as the central theme, as 
opposed to plausible or possible future paths based purely on 
the intersection of underlying drivers and trends (although these 
SMSP processes form the basis of the Alternative Scenarios – 
see Chapter 9).

This introduces an element of ‘aspiration’ to the scenario 
development process (i.e. where do we want to be by 2040?), which 
requires the identification of opportunities. This is the premise of 
Infrastructure Australia’s 2019 Australian Infrastructure Audit 2019:

“Rather than projecting forward the status quo, our 
infrastructure planning should set an ambitious vision 
for the country, anticipate and adapt to change, 
manage risk, and deliver infrastructure that works 
towards – rather than against – the current and future 
needs of Australians.”17 

The need to aspire to a future state also changes the intent of the 
IWA scenario development exercise, from formulating responses 
to ‘possible futures’, to developing strategies which help to 
achieve ‘a target future’. This means the target future becomes 
opportunity focussed. Opportunities therefore form the central 
theme of The Future We Plan For.

However, plausibility and possibility remain critical considerations 
to ensure The Future We Plan For is grounded in future trends and 
drivers. Figure 2.1 illustrates this, with the intersection of various 
trends typically informing multiple scenario descriptions, against 
which responses to those scenarios are formulated. However, 
The Future We Plan For is also defined by aspiration amid these 
intersecting issues.
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Figure 2.1: Balancing plausibility and aspiration in scenario development

Global Trend 2

Global Trend 3

“Heightened technological 
advancement”

“Accelerated rise 
of Asia”

“Geopolitical disruption 
and conflict”

Possible scenarios are typically 
developed at the intersection of trends

A desired state overlays ‘possibility’ with 
an element of ‘aspiration’

Scenario 1

Scenario 2

Scenario 3

ASPIRATION

Global Trend 1

Source: Deloitte
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2.2.3 IWA scenario development principles

Given the element of aspiration required in developing The Future 
We Plan For, it is important to introduce a set of design principles to 
act as ‘guard-rails’. Three principles were developed to help ensure 
that The Future We Plan For does not sway from the aspirational to 
the implausible.

It is important to make the distinction at this point between the 
three scenario development principles and the five SIS guiding 
principles outlined in Infrastructure WA’s A Stronger Tomorrow, State 
Infrastructure Strategy Discussion Paper, June 2020.

The five SIS guiding principles shape how IWA will operate when 
preparing the Strategy, while the scenario development principles 
underlie the development of The Future We Plan For. However, there 
are clear connections between some of the SIS guiding principles 
and the scenario development principles to ensure consistency in 
the Strategy outcomes. This is shown in Figure 2.2 below.

Figure 2.2: Scenario development principles, alignment to SIS guiding principles

The future we’re planning 
for must be credible and 
resonate with WA’s 
comparative advantages

#4 - Affordable and deliverable 
In order to be effective and relevant, IWA’s�
recommendations must be affordable and deliverable. 
IWA will consider responsible and sustainable fiscal 
management in developing the Strategy. This includes the 
capacity and capability of government and the private 
sector to deliver the scale and scope of recommendations 
within certain timeframes. The IWA Act requires us to 
consider funding and financing options, as well as the 
affordability of our recommendations in the Strategy.

#5 - Forward-looking and open to�change 
Our State is experiencing rapid change, which creates both 
challenges and opportunities. IWA will consider the impact 
of change (including population growth, social change and 
disruptive technologies and events) and how infrastructure 
and services should best adapt and respond. IWA will 
challenge established thinking where appropriate.

#2 - Objective and rigorous 
The Strategy will be based on rigorous and objective 
evidence wherever�possible. Determining the State’s 
greatest infrastructure needs and highest priorities from a 
wide range of stakeholder inputs and other analysis will be 
approached through the application of robust 
methodologies. 

SIS Vision: 
The future we 
plan for 

IWA Scenario Planning 
Principles

SIS Guiding Principles

The future we’re 
planning for must be 
aspirational to elicit 
followership and action

The future we’re 
planning for must be 
verifiable, underpinned 
by an evidence-base

Source: Deloitte
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The scenario planning principles include:

 • Credible – the future we’re planning for must be credible. This 
is defined as alignment to WA’s strengths and comparative 
advantages. This is a critical ‘guard rail’ as it will ensure that the 
aspirational element of the scenario planning process remains 
grounded in meaningful and attainable opportunities for 
Western Australia 

 • Aspirational – the future we’re planning for must be 
aspirational. This is important as the vision of the future 
described in the SIS must inspire to elicit followership and action 
across the community, industry and government

 • Verifiable – the future we’re planning for must be verifiable. This 
is defined by a way forward that is underpinned by an evidence-
base. This will ensure The Future We Plan For is compelling and 
supports the first two principles. 

The scenario development principles have been designed to 
maintain a healthy ‘tension’ between each principle. For example, 
the credibility principle provides tension to the aspirational 
principle to ensure attempts to inspire do not take the scenario 
to a future which does not resonate with WA’s strengths and 
advantages. Similarly, credibility – as defined by alignment to 
WA’s strengths and comparative advantages – must be verifiable, 
underpinned by an evidence base to justify that future direction.

These three principles were followed closely in developing 
The Future We Plan For.

2.2.4 Scenario planning for The Future We Plan For: from the 
‘What’ to the ‘How’

The scenario development principles described above help to 
frame the content of The Future We Plan For. This content centres 
upon the opportunities available to WA given the identified trends 
and drivers, and adherence to the principles themselves.

However, the content of The Future We Plan For is distinct from how 
we get to that future. The content is the ‘what’ of what we want WA 
to be in future, while the ‘how’ refers to the actions we need to take 
to reach that future. In the context of the SIS, this refers to the build 
and non-build infrastructure needed in future.

As described in A Stronger Tomorrow, State Infrastructure Strategy 
Discussion Paper, June 2020, non-build infrastructure includes policy, 
regulation, technology, pricing, governance and procurement 
where appropriate.   

The SIS objectives defined in A Stronger Tomorrow, State 
Infrastructure Strategy Discussion Paper, June 2020 form the ‘how’. 
Figure 2.3 outlines the relationship between the SIS objectives 
and the scenario development principles. In sum, the scenario 
development principles help to determine what we want to 
achieve, and the SIS objectives provide a guide as to how that 
might be achieved.  

This is an important distinction, as an immediate response to the 
‘what’ of an aspirational vision statement of the future is the ‘how’ 
of the journey to get there. The analysis contained in this report 
answers the former, but not the latter. The latter will be answered 
in the complete SIS itself. 
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Figure 2.3: Scenario development principles, relationship to SIS objectives

Support a strong, resilient and 
diversified economy

The future we’re planning for must be 
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As noted in Chapter 2.2, the ultimate aim of the IWA scenario 
planning exercise is to craft a long term vision for the SIS, which 
will assist IWA to prepare targeted recommendations on WA’s 
infrastructure needs.

Figure 2.4 diagrammatically illustrates the four-phase approach 
taken to formulate The Future We Plan For, starting at the basis of 
identifying global drivers and trends (Phase 1). From here, a series 

of risks and opportunities are identified – a collective series of 
actions termed ‘horizon scanning’ (Phase 2 and Phase 3). Phase 
4 entails scenario planning in which The Future We Plan For is 
compiled, together with two alternative scenarios and a business 
as usual scenario. These scenarios help to frame The Future We Plan 
For. 
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Figure 2.4: Four-phase approach to formulating the SIS Vision

Source: Deloitte
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Phase 1 • Identification – drivers / trends 
determining future global needs

• Sweet spots – WA's strengths 
meets global needs

• Stretch goals – moderate strength, 
but mass opportunity

• Resilience – preparing for 
probable threats

• Vigilance – watchful of 
improbable threats

• Alternatives – alternative 
future paths help frame a 
future vision

• Economic implications
• Social implications
• Policy implications
• Environmental implications
• Infrastructure implications

This report is structured in a manner that reflects the approach 
illustrated in Figure 2.4:

 • Phase 1: Global drivers are explored in Chapter 3, with WA’s 
strengths and advantages that align with these drivers discussed 
in Chapter 4

 • Phase 2: Opportunities are described in Chapter 5, based on the 
alignment between global drivers and WA strengths

 • Phase 3: Risks are explored in Chapter 6

 • Phase 4: Scenarios are discussed across Chapter 7 (business 
as usual or ‘base case’), Chapter 8 (The Future We Plan For) and 
Chapter 9 (alternative scenarios).

The remainder of the report formulates the SIS vision (Chapter 10), 
and discusses how the vision might translate to identifying future 
infrastructure needs in WA (Chapter 11).
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3.  Identifying 
global 
drivers of 
change
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Identifying global drivers of change

3.1 Introduction

As noted in Chapter 2.2, scenario planning often begins by 
identifying the future drivers of change. This is because scenario 
planning is concerned with testing resilience and identifying 
opportunities in the face of a future that is unlikely to look like 
the present. The bridge between the familiarity of today and the 
uncertainty of tomorrow feature a number of possible drivers 
of change.

Formulating strategies to respond to a changing future means 
understanding these sources and drivers of potential change. 
These drivers are almost always global in nature, although their 
impacts can be highly localised.

For example, the 20 years to 2020 in WA was characterised 
by rapidly rising prices, high levels of employment, acute skills 
shortages and growing wealth and living standards. This was 
followed by a sharp downturn which saw a reversal in the 
above trends.

This was a function of the China-induced commodities boom and 
subsequent bust as commodity supply caught up to demand. 
However, the global driver of change that underpinned WA 
fortunes was not just the rise of China but rather the globalisation 
of supply chains and the quest for consumption. 

As China – with its large, low-cost workforce – liberalised its 
economy and commenced trading with the world, global producers 
and manufacturers rationally responded by seeking to arbitrage 
labour costs. This saw a sizeable shift in global production 
capacity to China. China courted this growth by rapidly developing 
infrastructure to enable it to produce and export goods highly 
competitively.

The result: an ability for the world to consume more goods for 
less cost. This export-led growth dynamic also encouraged a 
rapid urbanisation in China, as workers moved from rural areas 
and low-productivity industries to urban areas in search of higher 
paying industrial jobs. This added its own massive growth impetus 
to the global economy. Therefore, looking at the 20-year potential 
for economic growth and development in WA back in 2000 
without considering these global dynamics would have been of 
limited value.

These global drivers of change are especially important to WA 
as an advanced, export-oriented economy. While not all drivers 
of change will be explicitly ‘economic’ in nature, they all have 
implications for the way that WA interacts with the rest of the 
world through the production and trade of export products, and 
consequently, the incomes, living standards and quality of services 
enjoyed by Western Australians.

As such, the first step in scenario planning is to identify a number 
of trends that might well drive the future. A structured approach 
is adopted to do this by focussing on a selection of social, 
technological, environmental, economic, and political drivers 
of change. This is termed the ‘STEEP ’ approach to identifying 
trends and drivers.

3.2 The 39 potential drivers of future change

The initial step in the IWA scenario planning process is to identify 
and justify potential future global drivers of change. This is 
undertaken by drawing on existing insights, thought leadership 
and thinking across Deloitte on a variety of issues according to the 
STEEP framework. This work reflects the nexus of our engagement 
with global clients on these issues, as well as the internal expertise 
of Deloitte’s staff and Partners across the world expressed in 
several thought-leadership reports. 

This resulted in the identification of 39 drivers of change across 
the STEEP paradigm as shown in Figure 3.1. These drivers were 
subsequently tested with stakeholders, including key IWA staff 
and an IWA Strategic Expert Panel. The evidence base on these 
drivers is critical, as these underlie the development of the future 
scenarios that inform the SIS. The evidence base justifying the 
inclusion of these drivers is provided in Appendix A. 

Some of the drivers will not be as relevant to Western Australia as 
others, however the objective of this task is to identify the global 
drivers rather than analyse them in the context of WA (this is a 
subsequent step). 
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Figure 3.1: Societal, Technological, Economic, Environmental and Political (STEEP) issues that may drive the future
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A summary of the 39 drivers is provided in Table 3.1 below.

Table 3.1: Summary of 39 drivers

Remote working
Remote working has 
accelerated during COVID-19, 
but this trend may persist post 
the pandemic with implications 
for productivity, city planning 
and the labour market. 

Competition for talent
Fierce competition for talent 
will grow as the mismatch in 
skills available and capabilities 
needed in the workforce 
widens given our technology 
and people-focused future.

Concentration of wealth
As global wealth inequities 
grow, the divide between the 
rich and poor is widening, 
coupled with stagnating 
middle-class incomes. And 
COVID-19 is compounding 
these issues. 

Crowd sourcing 
As consumers are 
increasingly interconnected 
through social media, and 
with the rise of digitalisation, 
collective intelligence gathering 
from a wide variety of 
individuals is growing. 

Empowered women
Women are making 
significant inroads into top 
leadership positions across the 
public and private sectors, as 
well as emerging as important 
drivers of growth in developing 
countries.

Empowered minorities
The barriers faced by 
minorities are being 
increasingly recognised by 
the broader community. 
Awareness is a critical step 
in achieving change, with 
significant economic benefits 
as a result. 

Knowledge worker 
Intellectual capital is rising 
in value compared to physical 
labour and financial capital, 
placing a premium on the 
creation and application of 
knowledge to gain competitive 
advantage.

Mass migration 
Immigration, demographic 
change and increases in the 
number of refugees will have 
important effects on cultural 
assimilation, integration, and 
economic development.
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Next-gen workforce
The retirement of baby 
boomers and growth in the 
Gen- Z workforce requires 
organisations to create new 
incentives to attract, develop 
and retain a competitive and 
flexible labour pool.

Sharing economy 
The collaborative nature of 
the online environment has 
led to the sharing economy, in 
which technology is leveraged 
to unlock idle capacity 
and provide new access to 
products.

Urbanisation 
Cities are growing more 
quickly than regional and rural 
areas and are simultaneously 
witnessing an increasing 
concentration of wealth.

Demand for 
customisation
Control is shifting away from 
the manufacturer, giving the 
consumer a greater say in 
what, when, and how they 
receive their goods and 
services.

Social distancing
The need for physical 
distancing in the community 
depends on the success 
of vaccine trials to combat 
COVID-19 – but it may trigger 
longer term impacts on the 
economy regardless.

Ageing population 
The global population will 
continue to age over the next 
20 years, as Baby Boomers 
and Gen-Xs grow older, while 
advances in healthcare will see 
average life expectancy extend 
further.

Additive manufacturing
Additive manufacturing is 
growing in use, disrupting 
traditional strategic drivers of 
value in the sector: from low 
cost and scale, to ingenuity 
in design and flexibility in 
production.

Artificial intelligence
New technologies are 
focused on augmenting the 
processing capabilities of 
machines for human-like 
intelligence, with applications 
in future stretching beyond just 
enhancing efficiency.

Extended reality 
Use of augmented and 
virtual reality is spreading 
from consumer to commercial 
applications, with significant 
implications for sectors from 
retail to healthcare, design and 
education. 

Automation 
With accelerating 
technological advancement, 
it’s clear we are on the cusp of 
a new age of machine learning, 
machine doing, and AI. It’s a 
pivotal point in history that 
presents both opportunities 
and challenges.

5G enhanced connectivity 
The fastest 5G networks 
are expected to be at least ten 
times faster than 4G, while 6G 
technology could eventually 
be 100 times faster than 
5G, opening significant new 
possibilities.

‘As a service’ models 
‘As a Service’ business 
models are growing as a 
strategic and operational 
blueprint that may soon begin 
upending operational models 
in sectors beyond technology. 

Cyber disruption 
As information and data 
flows rise significantly in an 
increasingly online world, the 
risk of cyber disruption also 
rises, putting trillions of dollars 
of value at risk in future.

Quantum technologies 
Quantum technology offers 
the opportunity to create 
industries and revolutionise 
existing industries. Capturing 
the technology will require 
significant investment in 
research and skills.

Internet of Things 
The ecosystem of electronic 
devices connected to the 
Internet that can be accessed 
remotely continues to grow, 
with significant implications for 
industry and community.

Social media 
Social media has become 
a dominant platform for 
communication, leading to new 
forms of rapid connectivity and 
interaction across the global 
landscape.

Digitisation of healthcare
Digitisation of healthcare is 
revolutionising the healthcare 
industry, enabling lower cost of 
service, better diagnostics and 
greater choice in treatment.

Data monetisation 
The rise of technology has 
seen exponential growth in 
data flows worldwide. Data 
availability is transforming 
businesses and have become 
a valuable component of the 
value chain.

Globalisation 4.0
Global value chains are 
being reshaped as emerging 
markets establish themselves 
and demand drivers shift from 
goods and merchandise to 
services and data.

Growing middle class
The global middle class is 
predicted to number around 
7-8 billion by 2040, with 
significant changes in the 
economic, social and political 
compact globally.
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Resource price 
variability
Market volatility is causing 
unexpected shifts in the prices 
of futures and commodities, 
affecting investment decisions.

Evolving supply chains
COVID-19 and the US-China 
trade war have created a 
renewed focus on global 
supply chains, with the nature 
of supply relationships and the 
location of supply likely to shift 
in future.

Renewable energy
Energy markets are 
undergoing rapid change 
amidst climate action and 
technological advancement. 
This change is creating 
significant transformative 
investment opportunities.

Climate change
As climate change 
continues, natural disasters 
and abnormal weather 
patterns will increasingly have 
unprecedented effects on all 
aspects of our economy and 
everyday lives.

Environmental 
awareness
Yesterday’s ‘green agenda’ is 
today’s way of life. Consumers, 
governments and investors 
are environmentally aware, 
and demand sustainable 
products, services and social 
responsibility.

Resource scarcity
As world population rises, 
demand is increasing for 
natural resources at the same 
time that pressure to conserve 
them is growing. This will 
have implications for poverty, 
inequality, demographics and 
public health. 

Trust and transparency 
A growing trust deficit 
within society for private 
and public institutions may 
threaten growth – and this 
paradigm may grow more 
complex amidst technological 
advancements.    

Role of government
The GFC and COVID-19 have 
seen governments take 
on a far bigger role in the 
economy, despite pre-crises 
expectations for a smaller 
government. 

Social unrest
Global civil unrest has 
doubled since 2011, with 
economic and social inequality 
often at the core of conflicts. 
Rising unrest will have 
important impacts both 
positive and negative.

Geopolitical change
The traditional world order 
is shifting. But the transition 
will not be immediate 
nor smooth or certain. 
Fragmentation and the 
emergence of multiple poles of 
power are expected.

Regulatory landscape
Effective regulation is 
critical to fostering efficiency 
and entrepreneurship while 
also offering protections. 
Regulation is set to grow more 
complex as a result of multiple 
forces of change. 

SOCIETAL

TECHNOLOGICAL

ECONOMIC

ENVIRONMENTAL

POLITICAL

Source: Deloitte

3.2.1 39 drivers of change to eight core themes

Considering the key implications of all 39 drivers of change is 
difficult given many have unique sources and varied impacts. As 
such, the 39 drivers are aggregated across eight key themes which 
emerge from the narrative of each driver identified. These themes 
are presented in Figure 3.2 and include: 

 • Growth of the knowledge society

 • Rise of the services economy

 • Shifting skills needs

 • Combating inequality

 • Climate change action

 • Shifting power bases

 • Demographic change

 • Technological change.

The drivers that relate to each theme is shown below in Figure 3.2. 
A more detailed discussion of the eight core themes is provided in 
Chapter 3.3.
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Source: Deloitte

Figure 3.2 The 39 drivers of change 
and eight key themes
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3.3 Key themes emerging from drivers

3.3.1 Growth of the knowledge society

Since the 1980s, knowledge-intensive occupations have led to 
approximately 2 million new jobs worldwide every year, even 
though an increasing number of jobs are affected by the rise of 
automation.18  In Australia, 86 per cent of the jobs created between 
now and in 2030 will be knowledge worker jobs.19 

This emergence of a knowledge society will continue and further 
transform the way we create and capture value in the future. 
Rather than land, labour, or financial assets, intellectual property 
and human capital will rise in importance, creating significant 
implications for the way we employ, educate, and communicate.

Companies and governments will increasingly turn to knowledge-
based increases in productivity to drive growth, as demonstrated 
by greater investment in ‘knowledge-based capital’ – spending on 
non-physical assets such as R&D, data, software, patents, new 
organisational processes, firm-specific skills and designs.

Unlike labour, natural resources and physical capital, knowledge-
based capital is the only factor of production that will not suffer 
from scarcity. Knowledge-based jobs will rise further as ageing 
populations and dwindling natural resources threaten to limit 
growth in advanced economies.

The rise of knowledge societies is significantly driven by the 
proliferation of digital technology, which creates rapid exchange of 
information.

The global drivers that relate to 
growth of the knowledge society are 
knowledge worker, competition for talent, 
automation, enhanced connectivity and 
next-gen workforce.

3.3.2 Rise of the services economy

Over US$6 trillion of services were exported around the world in 
2019 – representing growth of almost 60 per cent since 2010. In 
contrast, the value of goods exports while larger in 2019 at nearly 
US$19 trillion, had risen by only 25 per cent since 2010.20   

As post-industrial societies emerge further, value is being placed 
more on the production of services than goods. Knowledge will 
become a form of capital (e.g. the emergence of a knowledge 
society), and information and ideas will be commoditised. 

As the knowledge society rises, service-based value chains will rise 
in both value and prominence. Global trade in services will grow 
larger in future as technology enables arbitrage in services costs, 
much like the arbitrage in labour costs led to the globalisation in 
goods over the past 50 years.

While the world was once pre-occupied with an industrial 
revolution and emphasis on a manufacturing-based economy, 
the future will be further characterised by the rise of a service 
economy.

The pursuit of education and knowledge workers will rise in 
importance as the labour force becomes polarised between 
technical and professional workers, and blue-collar professions. 
However, nations that capitalise on the need for ‘blue-tech’ roles 
will be able to reduce such tensions as the new economy is opened 
to blue-collar skills. 

The global drivers that relate to the 
theme of rise of the services economy 
include rise of services and data, 
knowledge workers, and next-gen 
workforce. 

3.3.3 Shifting skills needs

The rise of the knowledge society and of a service economy 
combined with the rapid advancement of technology – in 
areas such as artificial intelligence, additive manufacturing, 5G 
technology and further enhanced remote connectivity, automation, 
and Internet of Things – will have significant implications for the 
worker, and the workforce of the future.

Deloitte Access Economics forecasts suggest that in Australia, 
demand for digital literacy skills already exceeds supply by around 
3 million. And by 2030, one quarter of Australia’s workforce will 
be professionals, with most of these in business services, health, 
education or engineering, while two-thirds of jobs will be soft-skill 
intensive by 2030.21 

Mobile technologies will fundamentally change the way we work. 
As virtual connectivity grows, physical co-location diminishes 
removing mobility as a barrier to many occupations, and 
decoupling place of residence from place of work on a global level.
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Meanwhile changes in the skillsets needed to participate in a 
service economy future, will see value placed on cognitive and 
interpersonal skills, and within the cognitive skillsets, technology-
related skills will be highly valued. The further advancement of 
technology and digitisation will place a high premium on fields in 
these spaces, such as information technology, cybersecurity, and 
artificial intelligence.

The global drivers underpinning the 
shifting skills need include quantum 
technologies, extended reality, 
automation, artificial intelligence, additive 
manufacturing and knowledge worker. 

3.3.4 Combating inequality

Inequality of wealth, power and opportunity – and the effects these 
have on community, economy and politics – is already evident in 
society today. The richest 1 per cent in the world now own 45 per 
cent of the world’s wealth, and 50 per cent of adults hold less than 
one per cent of global wealth.22   

COVID-19 is accelerating inequality. Across the world, lower socio-
economic communities are being disproportionately affected by 
the health and economic impacts of COVID-19.23  

The widening income gap has particularly affected the middle class. 
Since the 1980s, the economic influence of the OECD’s middle class 
– as measured by the aggregate income share of middle-income 
households compared with upper-income households – has 
declined by almost one-third.24  

But future drivers could exacerbate inequality. While the growth 
of a knowledge society is a positive trend, this differs from 
information societies. Information is a commodity, and true 
knowledge generation is derived from open networks and a culture 
of knowledge transfer.

While generally a positive implication, the rise of the knowledge 
society must be carefully fostered so that a societal knowledge 
divide does not lead to further community fragmentation, or the 
spread of a system which benefits those who can afford the cost of 
knowledge transfer. 

The global drivers relating to combating 
inequality include concentration of 
wealth, ageing population, growing middle 
class, crowd sourcing, big government 
and social unrest.

3.3.5 Climate change action

Markets, investors, and the next generation are increasingly 
demanding action on climate change. At the same time, climate 
conditions are changing and having a tangible impact on 
society today.

The 2010s were the hottest decade ever recorded.25 And according 
to the UN Food and Agricultural Organisation (UNFAO), 1.8 billion 
people will be exposed to absolute water scarcity and two-thirds of 
the world’s population are expected to face water stress by 2025.26 

However, as much as climate change is yielding negative effects on 
the economy and community, it is also opening opportunities for 
new value chains, particularly in energy. 

Renewable energy is rapidly penetrating the world’s energy mix. 
Renewable sources make up 28 per cent of the world’s electricity 
today but is expected to reach 55 per cent by 2050 on current 
trends (with a need for an 86 per cent share by 2050 to limit global 
warming to a 1.5 degree rise by then). 27

China recently announced it will be carbon-neutral by 2060, with a 
decline in emissions from the projected peak in 2030.28 Similarly, in 
2019 the EU announced that its member states (excluding Poland) 
would be carbon neutral by 2050.29 The next 20 years is likely 
to see significantly more action expected (and taken) to reduce 
human impacts on climate – from renewable energy to water 
efficiency and drought-resistance, to urban design.
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The global drivers influencing climate 
change action include resources scarcity, 
environmental awareness, climate 
change, renewable energy, social unrest, 
regulatory landscape, mass migration and 
resource price variability. 

The global drivers relating to shifting 
global power bases include political 
fragmentation, social unrest, urbanisation, 
focus on transparency and evolving 
supply chains. 

The global drivers influencing 
demographic change include empowered 
women, empowered minorities, ageing 
population, urbanisation, next-gen 
workforce, growing middle class and 
mass migration.

3.3.6 Shifting power bases

The emergence of China as an economic force on the world stage 
is shifting the global balance of power – and the full impact of this 
change is yet unknown. China is now the second largest economy 
in the world,30 with projections it will soon overtake the US.31 Its 
strategic and political motivations and posturing are less familiar.

Add to the equation a rising India, and the situation becomes 
more complex still. By 2025, one-fifth of the world’s working age 
population will be Indian. By 2035 India’s five largest cities will have 
economies of comparable size to middle-income countries today.32 

New economic drivers are also shifting the balance of corporate 
power. Four of the world’s five largest public companies by market 
capitalisation in 2020 were technology firms, none of which 
were on the same list in 2000 – demonstrating the rapid shift in 
commercial power.33 The confluence of these changing strategic 
and economic forces is driving geopolitical change within the 
traditional power bases of the US, UK and Europe. 

A fragmented geopolitical environment is likely to be the new norm, 
as the future organising principles of the international system 
grow more unclear in future. A new geopolitical environment may 
emerge in which it is increasingly difficult for any single country to 
exercise its will, and multiple poles compete and cooperate. 

3.3.7 Demographic change

The next 20 years will see a continuation of a global aging in 
population. By 2040, the UN predicts that 19 per cent of the 
world’s population will be aged over 60 years, meaning 688 million 
more people will be in this age bracket by 2040. This represents 66 
per cent growth from 2020, while the number of people aged less 
than 60 years is predicted to grow by only 11 per cent to 2040. And 
nearly a quarter of the world’s population aged over 60 years in 
2040 will reside in China alone.34 

But at the same time the world is growing older, it is also growing 
richer. According to the Brookings Institution, the global middle 
class is predicted to number approximately 5 billion by 2028, with 
the number of global ‘middle class’ exceeding the number of ‘poor’ 
from 2018 (though COVID-19 has likely had some effect on this).35 

The passing of this ‘tipping point’ is important for the world 
economy given the middle class drives demand in the global 
economy and are far more demanding of their governments. 
Critically, the new middle class predominantly reside in Asia, with 
almost nine in 10 of the next billion middle-class consumers 
expected to reside in Asia, spread across China, India, and South 
and South East Asia.36 
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The global drivers relating to the 
technological change include 5G/enhanced 
connectivity, ‘as a service’ technology, 
Internet of Things, social media, digitisation 
of healthcare, additive manufacturing, 
automation, cyber disruption, extended 
reality, AI, quantum technology, remote 
working and next-gen workforce. 

3.3.8 Technological change

Although technology is embedded within many of the themes, it is 
a significant enough driver to warrant separate attention. The 11 
technology drivers discussed in Appendix A do not represent the 
entire set of technological forces of change that may well affect 
society in future.

Indeed, some forces which may shape the future over the next 
20 years may not even be invented yet. For example, in 2000, the 
world had not yet heard of a ‘Smartphone’, ‘Bluetooth’ or ‘Social 
Media’. Yet in 2020, these advancements are critical technologies 
we embrace widely today. It is it not the intention of this document 
to pick whether additive manufacturing, 5G, AI or virtual reality will 
rule the world of tomorrow. Each of these will have some future 
impact, and some more materially than others.

Rather, the significance of the technology trends underscores the 
need for nations, corporates and communities to be ready for 
technology-inspired change. 

Phenomena such as the Internet of Things are creating new ways 
of connecting disparate industries to improve the functioning of 
markets, products, services and cities. Future growth in the global 
trade of services is closely entwined with technological capability, 
as ideas and IP become critical value-creating commodities.

The digital transformation of manufacturing and extraction 
sectors may re-shape traditional comparative advantages (e.g. 
3D printing and automation), as well as re-shaping global power 
bases (e.g. fracking technology has allowed the US to become an 
energy power). And the rising scarcity of resources is likely to draw 
on technological breakthroughs for innovative ways of managing, 
saving, and in some cases creating new resources to mitigate 
growing challenges (e.g. large-scale desalination plants). 

Fundamentally, a full digitalisation of a formerly analogue world is 
emerging, and it is critical that societies are positioned to prosper 
from the change rather than devastated by it.
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4.  Defining 
Western Australia’s 
strengths
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Defining Western Australia’s strengths

4.1 Introduction

As noted in Chapter 2.2.3, The Future We Plan For is based upon a 
series of opportunities. These opportunities are identified at the 
intersection of WA’s strengths with the global drivers of change 
(see Chapter 3).

In essence, the most attainable opportunities for WA to expand its 
economy and improve the wellbeing of its citizens over the long term 
is to leverage its strengths in areas where the world needs those 
strengths. Infrastructure enables this process by allowing WA to 
better leverage its strengths and realise these desired outcomes.

This chapter outlines WA’s strengths and provides an evidence 
base to verify these points of advantage. 

4.2 Western Australia’s historical economic development

This section discusses long-term trends in Western Australia’s 
economic history, with a focus on the 20-year period between 
2000 and 2020. Understanding the historical context is 
important to help inform the outlook for WA’s strengths and 
comparative advantages.

Seven key observations of WA’s recent economic past are 
expanded upon below to help set this context.

4.2.1 The structure and growth of WA’s economy has been 
influenced by the strength of the resources sector

The structure and outlook for the WA economy has historically 
been driven and shaped by growth in the resources sector. 
Population has increased in spurts as resource sector expansions 
have pushed up wages, creating demand for workers.

Figure 4.1 illustrates several key step changes in WA’s share of 
Australia’s population, showing the significance of resource sector 
events. For the first 60 years of its existence, the Swan River 
Colony accounted for less than 2 per cent of the total population 
of Australia, until the discovery of significant deposits of gold in 
the Murchison and Kalgoorlie in the early 1890s. Between the 
discovery of gold and Federation in 1901, the colony’s population 
increased fourfold.

Figure 4.1: WA population as a share of Australia’s population
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Between the onset of the First World War and the late 1950s, WA’s 
share of the national population hovered between 6 per cent and 
7 per cent. In 1960, the Commonwealth lifted its embargo on the 
international export of iron ore (which had been in place since 
1938). Fuelled by demand from post-war Japan, WA’s economy and 
population boomed as iron ore extraction and exports increased.

WA’s share of Australia’s population gradually grew to 10 per cent 
by 2005, where its rate of growth increased sharply with the onset 
of a second iron ore boom fuelled by significant demand from 

China. The State’s population share peaked at 10.8 per cent in 
2013, before a downturn in iron ore prices and mining investment 
sent WA into a six-year domestic recession.

These periodic population booms have exerted significant demand 
on the State’s infrastructure. The arrival of new migrants tied to the 
State’s new economic fortunes through time saw spikes in demand 
for school places, hospital beds, housing and transport.
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In recent years, rapid population growth coupled with strong 
economic growth has driven major upgrades to urban and regional 
infrastructure. Major metropolitan projects such as the Forrestfield 
Airport Link (FAL), Gateway WA, Fiona Stanley Hospital, Elizabeth 
Quay, Yagan Square, NorthLink, Perth City Link, Wellington Street 
Underground Bus Station, Optus Stadium and new rail stations in 
Butler and Aubin Grove have helped to improve not only economic 
efficiency, but also the liveability and attractiveness of Perth.

Outside the metropolitan area, the liveability of regional towns 
and cities and access to quality services have been supported by 
government investment in infrastructure totalling more than $5.2 
billion between 2012-13 and 2018-19.37 This includes investment 
in major roads, justice, health, community and education 
infrastructure, and upgrades to energy and water infrastructure.

4.2.2 Commodities dominate WA’s export profile

Commodity exports have been a dominant feature of the State’s 
economy from its earliest days. The fledgling Swan River Colony 
was largely dependent on the export of wool, sandalwood and 
whaling products until the discovery of gold in the 1890s. WA 
subsequently experienced a step-change in growth after the 
development of iron ore and petroleum export industries in the 
1960s and 1970s.

While the State has been enriched by the export of raw materials, 
it has also come at a cost to the manufacture of downstream 
products. For example, exports of wheat increased eightfold 
between 1960 and 1990 as the cost of bulk transport decreased 
and the capacity of the State’s bulk handling and freight network 
increased. However, over the same period, exports of flour fell 
from peak highs to virtually zero.

Likewise, the rapid development of export industries for iron ore, 
petroleum and other minerals in the 1960s largely reduced the 
significance of the State’s steel and oil refining capacity developed 
during the 1950s.

WA’s export profile is more concentrated today than at any point 
over the last century. In 2019-20, iron ore alone accounted for 55 
per cent of the value of WA’s international merchandise exports, 
compared to 15 per cent in 1999-00 (Figure 4.2). A further 27 per 
cent of merchandise exports by value was accounted for by LNG 
and gold.

In total, four out of every five international merchandise export 
dollars came from those three key commodities in 2019-20.

Figure 4.2: Value of WA international merchandise exports (nominal terms)
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This concentration of exports has emerged in the last 20 years as 
a result of China’s economic growth and development. Between 
1999-00 and 2019-20, the value of WA’s international merchandise 
exports increased sevenfold, from $25 billion to $184 billion (in 
nominal terms) representing a compound annual growth rate 
(CAGR) of more than 10 per cent per annum.

However, the bulk of that growth occurred in the three major 
commodity exports (iron ore, LNG and gold) each of which 
experienced double-digit annual growth. In contrast, the value of 
merchandise exports outside of these three goods grew at a CAGR 
of just 3.6 per cent over that 20-year period.

WA has been able to capitalise on its natural resource endowment 
because of the quality of the resources. For example, the high iron 
content and accessibility of the State’s iron ore deposits makes it 
a more cost-effective supplier than jurisdictions with lower quality 
resources that are more costly to extract and process, such as 
China’s domestic deposits of iron ore.

Resource development has also been enabled by WA’s stable 
political, regulatory and taxation environment. This has set it apart 
from other jurisdictions around the world that are resource-rich 
but present less attractive environments for the international 
investment required to extract and process raw materials.

4.2.3 Exports dominate WA’s economy

Western Australia’s economy is more dependent on international 
exports than any other state or territory in Australia. In 2018-19, 
net international exports represented 38 per cent of WA’s GSP, 
compared to 22 per cent in the Northern Territory and just 9 per 
cent in Queensland. Net international exports were negative in the 
ACT, New South Wales and Victoria (Figure 4.3).

Figure 4.3: Components of real gross state product, 2018-19
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Growth in net exports as a share of the State’s economy has been 
facilitated by strong relationships with trading partners in east 
and south-east Asia, representing eight of the top 10 destinations 
for WA’s exports (Table 4.1) in 2019-20. More than half of the 

State’s exports by value ($98 billion) went to China in 2019-20, 
and around 87 per cent ($160 billion) went to participants in the 
Asia-Pacific Economic Cooperation (APEC), including China and the 
United States.
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Table 4.1: WA’s top 10 export destinations, 2019-20

Rank Export destination Share of exports by value 
(per cent)

1 China 53.4

2 Japan 12.2

3 United Kingdom 7.1

4 Korea 5.7

5 Singapore 4.0

6 United States 2.3

7 Hong Kong 2.0

8 Taiwan 1.9

9 Malaysia 1.5

10 Indonesia 1.2

Source: ABS Cat. 5368.0; ABS.Stat

Consistent with its dependence on resources exports, WA is also 
relatively more dependent on private business investment than 
other states and territories. Over the 20 years to 2018-19, private 
business investment accounted for an average of 20 per cent of 
WA’s GSP, compared to an average of 11 per cent across the other 
states and territories.

At the peak of the mining investment cycle in 2011-12, private 
business investment accounted for 35 per cent of GSP, while net 
international exports represented just 20 per cent (Figure 4.4). 
This in part represents WA’s reliance on importing inputs for the 
resources sector from overseas, particularly manufactured goods, 
machinery and equipment. 
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Figure 4.4: Investment and exports as shares of WA GSP (real terms)

Source: ABS Cat. 5220.0 
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This underscores the importance of two-way international trade 
to Western Australia’s economy. While the State runs a strong 
international trade surplus, it is heavily reliant on imported 
machinery and equipment to fuel investment in, and operation of, 
the assets that produce its key export commodities.

Figure 4.5 summarises WA’s comparative advantage in 
international exports and this nexus between inputs needed to 
drive production and the export activity these inputs generate. 
The vertical axis shows WA’s international trade balance (value of 
exports minus value of imports) in 2019 for each good or service, 
while the horizontal axis shows the change in trade balance 
between 2009 and 2019 (expressed as a multiple).

For example, WA’s trade balance for gold was $15.9 billion in 2019, 
and its multiple of growth for the period 2009 to 2019 was 2.1, 
meaning that its trade balance in 2019 was 2.1 times greater than 
its trade balance in 2009.

The upper right quadrant of Figure 4.5 shows goods and 
services where WA runs an expanding trade surplus. These are 
predominantly raw materials from the mining and agricultural 
sectors, including iron ore, gold, copper, wheat and barley. 
Education-related travel is a notable service export where WA ran a 
significant trade surplus in 2019 ($2.1 billion).

The lower right quadrant shows goods and services where WA 
ran a trade deficit in 2019, but that deficit had shrunk since 2009. 
Crude petroleum is a notable net import that has shrunk over the 
last decade. 

However, WA’s trade deficit for refined petroleum has grown over 
that same period (shown in the lower left quadrant), reflecting 
a shift from producing refined petroleum products to directly 
importing them. Other goods and services shown in the lower left 
quadrant represent areas where WA’s trade deficit is expanding. 
This includes other services (including freight transport and 
non-education personal travel), consumer goods, machinery and 
manufactured inputs.

The upper left quadrant of Figure 4.5 represents goods and 
services for which WA ran a trade surplus in 2019, but for which the 
trade surplus had declined between 2009 and 2019. No trades are 
shown in the chart, demonstrating that WA has generally grown 
its trade surplus for key export goods and services over the last 
decade. The few trades that fall into this category (including animal 
hides and skins, pulp and wastepaper) are small in size relative to 
the total value of WA’s international exports.
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Figure 4.5: WA’s international trade of goods and services
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Figure 4.6: Year-on-year growth in real gross state/domestic product

Source: ABS Cat. 5220.0
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1998-99 (both expressed in constant 2017-18 dollars). That implies 
real annual average growth of more than 4 per cent over that 20-
year period.

WA’s rapid growth over that period was driven by a step-change in 
activity in the resources industry: a significant spike in investment 
and construction activity associated with new iron ore and LNG 
projects, followed by rapid growth in exports of those goods as 
projects commenced production. While this was associated with 

China’s own rapid economic expansion and growth in demand 
for raw materials, it also demonstrates that WA responded to this 
change in global conditions effectively. Had the State’s resources 
industry not quickly expanded the scale of its activities, including 
through innovation and the application of technology, WA would 
not have enjoyed the same degree of economic benefits from 
China’s rise.

Over the same 20-year period to 2018-19, the rest of Australia’s 
economy – measured by subtracting WA’s GSP from Australia’s 
gross domestic product (GDP) – grew by an average of just 2.7 per 
cent per annum. For a continuous 14-year period between 2001-02 
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each year than the rest of Australia (Figure 4.6).
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However, Figure 4.6 shows the higher risk with which this superior 
rate of growth in WA has come. Volatility in WA’s GSP caused 
by its exposure to the commodity cycle has meant that WA has 
experienced higher highs and lower lows – falling from peak 
growth of 9.5 per cent in 2011-12 to a contraction of 1.7 per cent 
in 2016-17 in just five years. Over that same period, growth in the 
rest of Australia’s economy was reliably between 2 and 3 per cent 
each year.

Importantly, the investment boom resulted in a lasting increase – 
not just a temporary spike – in WA’s capacity to produce and export 
resources. For example, WA’s total iron ore output in 2019-20 
was approximately 836 million tonnes, 5.5 times greater than the 
151 million tonnes produced in 1999-00. Over that same 20-year 
period, the State’s LNG output increased more than sixfold, from 
7.6 million tonnes in 1999-00 to 47.1 million tonnes in 2019-20.38
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4.2.5 Western Australia’s population is growing, but 
getting older

WA’s population grew by around 42 per cent over the 20 years 
from 2000 to 2020, increasing from around 1.9 million to almost 2.7 
million people.

The fastest-growing component of the State’s population over that 
20-year period consisted of those aged 65 and over. While the total 
population grew at a CAGR of 1.8 per cent, growth in the 65 and 
over cohort was 3.5 per cent per annum. This trend was consistent 

across the rest of Australia, with the 65 and over cohort growing 
at an annual average rate of 2.8 per cent compared with overall 
population growth of 1.5 per cent over the last 20 years.

Disparate rates of growth have altered the composition of WA’s 
population today. Over the 20 years to 2000, the proportion of 
the Western Australian population aged 65 and over increased 
from 8.7 per cent to 10.9 per cent. This share increased more 
rapidly over the 20 years to 2020, to approximately 15.1 per cent 
(Figure 4.7).

Figure 4.7: Composition of WA population by age group
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The 65 and over cohort is expected to be the fastest-growing 
proportion of the State’s population over the next decade. 
Between 2020 and 2030, the 65 and over population is projected 
to grow at an annual rate of 3.6 per cent, compared to 1.5 per cent 
for working age people (aged 15 to 64) and just 1.1 per cent for 
those aged 14 and under.39

Western Australia’s aging population presents challenges for 
aged care and social services infrastructure, as well as decreasing 
the relative availability of working-age people as a share of the 
total population.

4.2.6 Western Australia’s population has become more 
concentrated in Perth

WA’s population has gradually become concentrated in the Perth 
metropolitan area over time. At Federation in 1901, the vast 
majority of Western Australians lived in the regions, with only 28 
per cent of the population in Perth.

This distribution had reversed by the time of the 1996 Census, with 
76 per cent of the population concentrated in the Greater Perth 
area. Over the 20 years to the 2016 Census, Perth’s share of the 
population increased to 79 per cent (Figure 4.8).
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Figure 4.8: Distribution of WA population

Source: ABS Census of Population and Housing
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The concentration of the State’s population in Perth is projected to 
increase. Between 2016 and 2031, the population of the Greater 
Perth area is forecast to grow at a CAGR of 1.8 per cent, compared 
to just 0.7 per cent for the rest of Western Australia.40 By 2031, 
that would result in 82 per cent of the State’s population being 
concentrated in the metropolitan area.

While the concentration of population in Perth is often thought 
of as a disadvantage, it has arisen in part due to several positive 
factors. Perth is a highly liveable city and its higher rate of 
population growth has occurred largely due to it being an attractive 
destination for interstate and international migrants, rather than 
drawing in population from other parts of the State.

WA’s population concentration in Perth – and more broadly in the 
south-west corner of the State – is often looked at in the context 
of WA’s large geographic size. But it is equally important for WA’s 
economic development that it has access to large and sparsely 
populated areas in the mid- and north-west. That has enabled 
the sustainment and growth of industries like broadacre farming, 
livestock and mining, all of which are important sources of exports 
and not suited to development in densely populated parts of 
the State.

4.2.7 WA’s workforce has expanded and changed in 
structure over the past 20 years

The number of Western Australians in employment grew by an 
average of 1.9 per cent per annum between 2000 and 2020, 
growing from around 920,000 employees to more than 1.3 million 
employees.

Over that same period, the composition of WA employment 
underwent structural change. The share of total employment 
represented by part-time workers increased from 28 per cent to 
more than 32 per cent, while the female share of employment grew 
from less than 44 per cent to more than 46 per cent (Figure 4.9). 
Female participation in the labour force also increased, from 57 per 
cent of the female working age population in 2000 to around 63 
per cent in 2020 (prior to the onset of COVID-19).
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Figure 4.9: WA employment by male/female (left) and full time/part time (right) (thousands of people)

Figure 4.10: WA youth (ages 15-24) unemployment rate (left) and labour force participation rate (right) 

Source: ABS Cat. 6202.0

Source: ABS Cat. 6202.0

44%

46%

0

200

400

600

800

1,000

1,200

1,400

2000 2020

Male Female

28%

32%

0

200

400

600

800

1,000

1,200

1,400

2000 2020

Full time Part time

11%
14%

0%

2%

4%

6%

8%

10%

12%

14%

16%

2000 2020

Youth unemployment rate

72%

68%

60%

62%

64%

66%

68%

70%

72%

74%

2000 2020

Youth participation rate

While the share of the workforce occupied by females and part 
time workers has increased over the last 20 years, the reverse is 
true for young people aged 15 to 24. The youth unemployment 
rate in Western Australia increased from an average of 11 per cent 

in 2000 to 14 per cent in 2020. Participation in the labour force 
among young people also declined, from 72 per cent to 68 per cent 
over that period (Figure 4.10).
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Figure 4.11: Share of WA employment by industry, 2000 and 2020 

Source: ABS Cat. 6291.0.55.003 (2000 actual data); Deloitte Access Economics Business Outlook (2020 estimates)
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Manufacturing saw the most significant decline in its employment 
share between 2000 and 2020, from 9.9 per cent to 5.2 per cent. 
The employment shares of retail and wholesale trade and the 
agricultural sector also declined, while most services industries 
experienced growth in their share of employment – notably 
professional services, public administration and education.

The shift of employment away from primary and secondary 
industries to the services sector is more strongly exhibited in other 
parts of Australia, and across the advanced world, over the period 
from 2000 to 2020. This trend has been softer in WA due to the 
rise in resource sector employment and the sustainment of the 

construction industry’s share of employment, closely supported by 
resources investment.

Labour force impacts over the last 20 years have not been uniform 
across the State. While the unemployment rate tends to be lower 
across regional WA than in Perth (5.4 per cent versus 6.7 per cent, 
respectively, as at September 2020)41 this is not consistent between 
the non-metropolitan regions. For example, as at June 2020, the 
unemployment rate was 3.2 per cent in the Wheatbelt and the 
Pilbara, compared to 9.1 per cent in the Gascoyne and 16.1 per 
cent in the Kimberley (Figure 4.12).42 

Figure 4.12: Unemployment rate by WA region 

Source: Department of Education, Skills and Employment, Small Area Labour Markets, June 2020. Note: 2010 
data is smoothed over 12 months to the December 2010 quarter; 2020 data is smoothed over 12 months to the 
June 2020 quarter; data are not available in a consistent series prior to December 2010.
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Unemployment tends to be more volatile in regional WA, with 
the creation and loss of jobs, and entries and exits from the 
labour force, more closely linked to the performance of highly-
concentrated industries in each region – such as iron ore mining in 
the Pilbara and agricultural output in the Wheatbelt.

For example, between 2010 and 2020, the difference between 
the highest and lowest unemployment rates observed in Perth 
(on a smoothed quarterly basis) was 2.5 percentage points. In 
contrast, these differences between highest and lowest observed 
unemployment rates were more than 6 percentage points in the 
Mid West and the Gascoyne, and as high as 11 percentage points in 
the Kimberley. 43

4.3 Western Australia’s strengths and advantages

The above analysis of WA’s historical economic development 
highlights how the state’s economy and standard of living have 
grown over time by successfully combining our natural resource 
endowments with capital (both physical and intellectual) 
and labour to leverage global demand and generate wealth. 
Government policy has played a key role in support of this process 
by sponsoring and underpinning growth and stability. 

WA’s development to date has been characterised by seven areas 
of strength and comparative advantage which form the basis of 
what opportunities we ought to pursue in future and how we might 
pursue those. These strengths and advantages are:

 • Stable government and institutions

 • Extensive geographic space

 • Highly liveable towns and cities

 • Valuable natural resources

 • Leader in resource extraction

 • Skilled population base

 • Proximity to key markets.

Each of these is explored in the sections that follow.

4.3.1 Stable government and institutions

Western Australia has a stable system of government, strong public 
institutions and robust regulation governing key industries that are 
destinations for direct investment and sources of export goods.

These conditions are generally true for all Australian jurisdictions 
and are therefore a strength of the state as opposed to a 
comparative advantage. Australia was rated 14th out of 190 
economies in the World Bank’s 2020 assessment of ‘ease of 
doing business’.44

However, WA’s comparative advantage in this regard lies in having 
highly stable political and institutional settings relative to its natural 
resource endowment. Overseas jurisdictions that are resource-
rich, with potential for investment in resource development are 
often characterised by unstable political and regulatory regimes 
that increase risk and reduce the overall appetite for investment.

This is evident in Western Australia being the highest-ranked of 
76 international jurisdictions for ‘investment attractiveness’ in 
the Fraser Institute’s Annual Survey of Mining Companies in 2019 
(Table 4.2). WA also ranked fifth for companies’ perception of 
mining policy.45 
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Table 4.2: Rankings of mining jurisdictions, 2019

Rank Investment attractiveness Perception of mining policy Best practices mineral potential

1 Western Australia Finland Guinea (Conakry)

2 Finland Ireland Western Australia

3 Nevada Nevada Indonesia

4 Alaska Utah Finland

5 Portugal Western Australia Northern Territory

6 South Australia Alberta Turkey

7 Ireland Idaho Alaska

8 Idaho Newfoundland and Labrador Nevada

9 Arizona Saskatchewan South Australia

10 Sweden Arizona British Columbia

Source: Fraser Institute Annual Survey of Mining Companies 2019

In the same survey, WA ranked second for ‘best practices mineral 
potential’. A high score in this index indicates, in the opinion of 
survey respondents, a world class regulatory environment, highly 
competitive taxation system, low or no political risk or uncertainty, 
and a fully stable mining regime.46

Policy plays a critical role here, as State Agreements are a vital part 
of this stability and investment attractiveness. A State Agreement is 
a legal contract between the Western Australian Government and 
a proponent of a major project within the boundaries of Western 
Australia. It is a highly visible sign of the state’s bipartisan support 
for and commitment to a project. State Agreements detail the 
rights, obligations, terms and conditions for the development of 
the specific project.

In many cases, proponents commit to significant projects in the 
resources sector based on a State Agreement contract specifying 
terms and conditions with the Western Australian Government 
for the development of the resource. These State Agreements are 
ratified by Acts of Parliament.47

In a world of rising volatility, uncertainty and instability, Western 
Australia’s stable political and institutional environment cannot be 
underestimated.

4.3.2 Extensive geographic space

At more than 2.5 million square kilometres, WA is Australia’s largest 
state and the world’s second-largest subnational jurisdiction by 
geographic area. Consequently, it has one of the lowest levels of 
population density in the advanced world (around 1 person per 
square kilometre).

WA’s extensive geographic space is an enabling feature of many 
of its key export industries. Agricultural land in Western Australia 
occupies 1,064,700 square kilometres (almost 4.5 times the size of 
the United Kingdom), or around 42 per cent of the state48, which 
supports key agricultural exports (Figure 4.13).

The most common land use by area is ‘minimal use’, which occupies 
926,000 square kilometres – an area one-third bigger than Texas. 
These vast geographic areas allow for large-scale mining and 
industrial activity to occur without disruption to residential areas. 
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Figure 4.13: Broad land use in Western Australia

Source: Department of Agriculture, Water and the Environment

However, WA’s relative remoteness, large uninhabited 
areas and low population density are also leading to new 
economic prospects.

The remote Murchison region is one of the best sites in the world 
for radio astronomy as it has relatively few sources of interference 
compared with other more populated areas.49 This characteristic 
was one of the key reasons the region was chosen for the globally 
significant Square Kilometre Array project.

Large-scale solar generation relies on the availability of significant 
geographic space in areas of high solar radiance to establish 
economies of scale in generation and supply. WA is well equipped 
to meet both needs due to the availability of significant geographic 
space in the hot and sunny remote regions of the north west. 

Finally, the WA pastoral lease system covers one-third of the 
state’s land mass and largely consists of semi-arid woodlands and 
shrublands. Carbon farming is now allowing these landholders to 
be paid to regenerate native vegetation, including native shrubs 
and trees. This allows the vegetation to absorb and store more 
carbon dioxide from the atmosphere.

WA carbon farming projects funded under the Commonwealth’s 
Emissions Reduction Fund have the potential to generate more 
than 5 million tons of carbon abatement, with a further 15 million 
abatement tons sold directly to major greenhouse gas emitters 
seeking carbon offsets.50

4.3.3 Highly liveable towns and cities

Four in five Western Australians live in the Perth metropolitan area. 
Perth is regularly rated highly for liveability, including ranking equal 
14th out of 140 cities assessed in the Economist Intelligence Unit’s 
2019 Global Liveability Report.51 Perth had previously ranked in 
the top 10 cities in this study, including consistently between 2015 
and 2017.

Perth also received a perfect rating in the infrastructure, 
healthcare and education categories underpinning the overall 
liveability index. This demonstrates the importance of providing 
and maintaining quality public infrastructure to improve and 
sustain the liveability of Perth.
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In the 2019 results of Ipsos’ Life in Metropolitan Australia study, 
Perth’s inner suburbs were rated the most liveable metropolitan 
region in Australia.52 This study involved a survey of around 10,000 
Australians rating areas such as safety, quality of health services, 
affordability of housing, reliability and efficiency of public transport, 
employment prospects and access to the natural environment. 
Perth’s inner suburbs received an overall liveability score of 68.6 
out of 100, against an average across all Australian metropolitan 
regions of 59.5.

Perth’s north west suburbs also rated in the top 10 most liveable 
metropolitan regions, with its south west and south east suburbs 
also receiving above-average ratings for liveability.

While Perth often rates below other Australian cities in liveability 
studies (such as Sydney, Melbourne and Adelaide) it remains 
highly liveable relative to most global cities. Perth’s relatively 
high liveability is especially significant when compared to other 
jurisdictions that are resource rich and are large producers of 
export commodities.

Perth’s accommodative climate is a key feature of its overall 
liveability. For example, Perth is Australia’s sunniest capital city,53 
experiencing an average of 8.8 hours of sunshine per day compared 
to 7.2 hours for Sydney and just 6.5 hours for Melbourne.

Outside of the metropolitan area, Western Australia boasts a 
number of highly liveable regional communities, towns and cities. 
For example, Mandurah received an above-average rating for 

liveability in Ipsos’ 2019 Life in Regional Australia survey, scoring 
particularly highly on several lifestyle measures – including ‘access 
to the natural environment’ and ‘viewing and participating in sports 
and recreation’.54

While other WA regions did not receive an above-average rating 
for overall liveability in the same survey, most scored highly on 
measures such as housing affordability, lack of road congestion 
and social cohesion – measures on which many metropolitan 
areas scored poorly. Good job prospects and perceptions of 
a prosperous economy were detractors for some WA regions; 
this speaks to the importance of investment in regional WA to 
ensure that sufficient economic opportunities are provided to 
complement a strong base of lifestyle factors, to support regional 
population growth.

4.3.4 Valuable natural resources

Western Australia has significant reserves of natural resources that 
underpin its major export commodities, enabling it to currently 
be the world’s largest exporter of iron ore and second-largest 
exporter of LNG.

In 2019-20, WA accounted for more than half of total global 
lithium production, and one-third of global iron ore production 
(Figure 4.14). It also produced globally significant shares of garnet 
(30 per cent), diamonds (27 per cent), LNG (13 per cent) and rare 
earths (12 per cent).

Figure 4.14: Share of global commodity production, 2019-20
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Source: ABS Cat. 8104.0

In addition, WA has large demonstrated reserves that will sustain 
production into the future. This includes critical minerals with 
applications in battery and other technology: the State is home to 
the world’s second-largest reserves of lithium, cobalt and nickel.55 
While WA has a relatively small share of the world’s rare earths 
reserves, it is well-placed to be a supplier of these minerals to 
Australia’s strategic and security partners given the significant 
reserves in countries such as China and Russia. 

WA’s natural resource endowment is not limited to mining 
and petroleum assets. The State’s climate and environment 
also provide a comparative advantage for renewable energy 
production. For example, the Pilbara has an average of more than 
10 hours of daily sunshine, and coastal areas in the South West 
and Great Southern are ideally suited to wind and wave energy 
production.

4.3.5 Leader in resource extraction

As illustrated in Chapter 4.1, resource extraction has been 
fundamental to the development of Western Australia’s economy, 
society and population for more than a century.

The breadth and scale of WA’s resources industry has made it a 
globally significant producer of key commodities. As described 
above, in 2019-20 WA was the source of more than half the world’s 
lithium production, a third of its iron ore and more than 10 per cent 
of its LNG, rare earths, zircon and alumina.56

WA’s resources industry has become a world leader in part 
because of its willingness to embrace technology and innovation, 
lowering unit production costs and increasing the efficiency of 
extraction and processing operations. This includes using remote 
technology to manage mines, rail, port and power operations in 
the Pilbara from operations centres located in Perth some 1,500 
kilometres away. Remote operations are supported by thousands 
of sensors that transmit several terabytes of data to control 
centres in Perth each minute.57

Adoption of remote operations has expanded through WA’s 
resources industry with the deployment of driverless trucks, 
trains and drills across many mining projects. Importantly, the use 
of automation and remote technology has become a standard 
for new projects that are in planning or under construction.58 
The next ‘frontier’ for the application of technology in WA’s 
resources industry involves the expanded use of artificial 
intelligence to optimise production, reduce mechanical asset 
downtime and improve safety, with the role of human workers 
shifting from operating assets to overseeing intelligent networks of 
interconnected assets and systems. As the adoption of technology 
increases in such a high-value industry, so does the importance of 
investing in adequate cybersecurity infrastructure to prevent, or 
mitigate the adverse impacts of, cyber-attacks.

The resources industry continues to invest in the application 
of innovation and new technology in WA through research and 
development (R&D) expenditure. Of the total $1.05 billion spent on 
R&D in the resources industry nationally in 2017-18, $613 million 
(58.4 per cent) was spent in Western Australia. That includes more 
than $200 million spending on R&D in the oil and gas industry, 
$184 million in the mining of metals and $204 million on R&D in 
mining exploration and other support services (Figure 4.15). 

Figure 4.15: Resources industry R&D expenditure, 2017-18
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In addition to its endowment of natural resources, the State also 
provides accommodative taxation, regulatory and other policy 
settings to facilitate the extraction of resources (as outlined in 
Chapter 4.3.1).
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4.3.6 Skilled population base

Western Australia has a highly skilled workforce, with high 
proportions of employees with qualifications relative to other 
resource-rich jurisdictions and other parts of Australia.59

In 2019, around 63 per cent of WA’s workforce had qualifications 
at Certificate III level or higher, compared to 59 per cent in 
Queensland and South Australia. While a higher proportion of 
workers in NSW, Victoria and the ACT had university qualifications 
than WA, those jurisdictions had lower proportions of workers with 
Certificate III or higher vocational qualifications – underscoring the 
importance of non-university training and education to support 
WA’s key industries, including mining and construction.

There is a strong legacy of skilled labour in Western Australia from 
the recent mining investment boom. However, proactive measures 
are required to retain existing skilled workers in the State, and 
to ensure the pipeline of future skilled workers is supported by 
suitable measures in school education.

The State Government’s Future Jobs, Future Skills strategy addresses 
the question of future supply of skills in science, technology, 
engineering and mathematics (STEM) with a focus on STEM 
education in schools and the TAFE system.60

The attainment of skills and qualifications in WA’s workforce 
is increasing. In the 2016 Census, 49.3 per cent of Western 
Australians had a non-school qualification, compared to 42.4 
per cent in the 2006 Census. The mining investment boom had a 
clear impact on WA’s skill base, with more than 220,000 Western 
Australians holding non-school qualifications in engineering and 
related technology in 2016.

Those with engineering and related technology qualifications 
accounted for 18.1 per cent of the State’s total skilled workforce, 
compared to an average of 14.2 per cent across the rest of 
Australia’s skilled workforce. Western Australia was also home 
to a higher than proportional share of Australians with specialist 
skills, especially those associated with the resources, marine 
and construction industries, including more than 40 per cent of 
Australia’s geophysicists and one-third of Australia’s geologists 
(Table 4.3).

Table 4.3: WA share of Australians with non-school 
qualifications, top 10, 2016

Rank Discipline of qualification
WA share 
(per cent)

1 Geophysics 40.6

2 Geology 32.9

3 Ocean engineering 29.4

4 Mapping science 29.3

5 Mining engineering 27.9

6 Geochemistry 25.4

7 Ceiling, wall and floor fixing 22.6

8 Marine craft operation 22.3

9 Geotechnical engineering 21.7

10 Building construction economics 20.7

Source: ABS Census of Population and Housing, 2016

Overall growth in the number of people with non-school 
qualifications was faster in WA than the rest of Australia between 
2006 and 2016, growing at 3.9 per cent per annum versus 3.1 per 
cent per annum, respectively (Figure 4.16).
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Figure 4.16: Growth in the number of people with non-school qualifications, CAGR 2006 to 2016
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WA’s skill base is not limited to qualifications associated with the 
resources industry. Attainment of qualifications in natural and 
physical sciences, IT, health, management, societal and cultural 
disciplines increased at above-average rates of growth between 
2006 and 2016.

4.3.7 Proximity to key markets

Western Australia is geographically close to key export markets 
in southeast Asia and the Asia-Pacific region, with which it has 
established significant trade links. In 2019-20, 87 per cent of WA’s 
merchandise exports went to countries that are members of the 
Asia-Pacific Economic Cooperation (APEC), and APEC countries were 
the source of around 75 per cent of WA’s merchandise imports.61

WA has established export relationships with many countries in 
the Asia-Pacific region that are projected to experience strong 
economic growth over the next five years. More than 53 per cent of 
WA’s merchandise exports by value went to China in 2019-20, and 
its economy is expected to grow at an annual average rate of 6.2 
per cent over the five years to 2025 (Figure 4.17).
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Figure 4.17: Shares of WA merchandise exports (2019-20) and forecast annual average 
GDP growth (2021 to 2025)
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However, many of the fastest-growing economies with which WA 
has existing trade relationships represent a relatively small share of 
current merchandise exports by value. For example, India was the 
destination for just 0.7 per cent of WA goods exports in 2019-20, 
while its economy is projected to grow at an average annual rate of 
almost 8 per cent over the five years to 2025.This represents the 
basis for a potentially significant opportunity for WA to expand the 
share of its exports destined for India, given the expected rate of 
economic growth in that country over the next five years.

In contrast, Japan – one of WA’s most significant and established 
export partners – is expected to experience only weak economic 
growth over the next five years, averaging just 1.4 per cent 
per annum.

While WA has succeeded in using its proximity to fast-growing 
economies in Asia to boost its overall trade footprint, it has also 
maintained important trade relationships with the USA, UK and 
other European economies. These relationships are underpinned 
by strong historical, cultural and political ties that continues to 
manifest in two-way trade despite these regions being great 
distances from Australia. For example, the UK ranked third among 
destinations for WA exports by value, and the US sixth, in 2019-20 
(see Table 4.1).

In addition to physical proximity to key markets in the Asia-
Pacific region, WA shares a time zone (plus or minus 2.5 hours) 
with around 60 per cent of the world’s population – including 
across major population centres in China, India and Indonesia – 
representing around 40 per cent of global GDP (Figure 4.18).
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Figure 4.18: Standard time zones around WA

Source: CIA World Factbook, May 2018

Source: Department of Jobs, Tourism, Science and Innovation WA Iron Ore 
Profile July 2020

WA’s geographical closeness to its trading partners also provides 
a competitive advantage. For example, the State enjoys a freight 
cost advantage for seaborne iron ore exports to China relative to 
its next major competitor, Brazil. In 2019, the average freight cost of 
iron exported from WA to China was US$7.7 per tonne, compared 
to $18.6 per tonne for ore shipped from Brazil to China.

This advantage in freight costs contributes to a significant total 
cost advantage for WA’s production of its major export. In 2019, 
the average total cash cost of Western Australian’s exported iron 
ore was US$29.6 per tonne (Figure 4.19) on a CFR basis (inclusive 
of the cost of freight and insurance). This was well below the world 
average (US$40.9) and the two next largest suppliers of iron ore 
into the global seaborne market, Brazil (US$36.1) and South Africa 
(US$50.5).

India has a slightly lower unit cash cost (US$26.3 per tonne) 
than WA and has a relatively significant share of global mined 
production of iron ore (around 10 per cent in 2019), but it retains 
most of its production for domestic use. Its ore is also generally of 
a lower quality than that produced in WA.

Figure 4.19: Average total cash cost of seaborne iron ore 
exports, US dollars per wet metric tonne, 2019
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5.  Identifying future 
opportunities for 
Western Australia
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Identifying future opportunities for 
Western Australia

5.1 Introduction

As noted in Chapter 2.2.4, The Future We Plan For is central to 
the SIS Vision and is based on the future opportunities that lie 
within Western Australia’s reach. By adhering to the scenario 
development principles discussed in Chapter 2.2.4, these 
opportunities are identified at the intersection of global drivers 
of change (see Chapter 3) and WA’s strengths and comparative 
advantages (see Chapter 4).

The most attainable opportunities for WA to expand its economy 
and improve the wellbeing of its citizens over the long term will 
require the State to leverage its strengths in areas where the world 
needs those strengths.

Although opportunity is synonymous with economic development 
and advancement, the wealth this creates enables governments to 
pursue societal objectives, such as improving the living standards 
of its citizens, supporting the jobless and caring for the needs of 
the most vulnerable members of the community.

For example, the Western Australian Government has earned 
nearly $80bn in royalty receipts since 1984 as it has supported 
and enabled the growth of the State’s resources sector.62 These 
receipts have helped to fund critical government service delivery 
and infrastructure across the State, helping to raise the living 
standards of the WA community.

As discussed in Chapter 4.1, this intersection of global need 
and WA advantage has defined the State’s economic and social 
development since the 1800s. This approach is adopted as the 
basis of identifying opportunities to form the basis of The Future We 
Plan For, along with the IWA scenario development principles (see 
Chapter 2.2.3).

5.2 Global drivers: importance to Western Australia

The first step in identifying opportunities that resonate with WA’s 
strengths and comparative advantages is to understand which 
global drivers are most relevant to Western Australia. Chapter 2 
describes 39 global drivers and trends that may affect the future, 
which can be summarised into eight core global issues. 

To determine which of the global drivers are most applicable 
to WA, each is considered relative to the State’s strengths and 
comparative advantages, which are discussed in Chapter 4.3. 

This comparison is undertaken as shown in Figure 5.1, whereby 
each global driver is considered relative to its importance to WA. 
Importance is defined as a combination of the likelihood of the 
driver manifesting as a major change agent over the next 20 years, 
and the extent to which the driver either stands to threaten WA’s 
strengths or sustain them.

Under this framework, drivers are assigned to four quadrants 
depending on their relative importance to WA:

 • Must Act – these drivers warrant the most attention, having 
been assessed as having a high likelihood of occurring, along with 
significant potential to impact WA’s strengths and comparative 
advantages

 • Disruptors – these drivers warrant attention but are not as 
alarming as the ‘must act’ drivers. These drivers have a moderate 
to low likelihood of occurring but maintain significant potential to 
impact WA’s strengths and comparative advantages

 • Watch and Act – these drivers sit at the opposite spectrum to 
‘Disruptors’, warranting attention by way of their high likelihood 
of occurrence, although their expected impact to WA’s strengths 
and comparative advantages is moderate to low

 • Sleepers – these drivers are the least applicable for WA, being 
issues assessed as being low impact to WA’s strengths and 
comparative advantages along with low likelihood of occurring.

There is a high degree of subjectivity in this assessment, and it 
is acknowledged that various stakeholders may place different 
priority on the drivers presented. However, the allocation 
of priority shown in Figure 5.1 reflects the broad consensus 
between Deloitte, IWA staff, the IWA Expert Panellists and the IWA 
Board itself.
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Figure 5.1: Allocation of priority across the 39 global drivers
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Figure 5.1 shows that 29 of the 39 global drivers identified have 
been assessed as being issues Western Australia needs to pay 
attention to, with 20 of these drivers considered ‘must act’ issues. 
This large number of issues of importance reflects several factors:

 • the high degree of uncertainty prevalent at the time of writing 
due to the unknown long-term impacts of COVID-19, which 
naturally creates a cautious disposition

 • the pace at which global change has in the past affected society, 
particularly regarding technological disruption (many of the 
technology drivers appear as ‘must act’ or ‘disruptors’)

 • the fact that the effects of many of the ‘must act’ drivers are 
already being felt across society. For example, geopolitical 
change, climate change, renewable energy, environmental 
awareness, remote working and automation are already 
observable issues which are likely to grow further in future.    

5.3 Identifying opportunities 

Having identified the global drivers of change that are expected to 
be of most relevance to WA, the next step is to consider how these 
trends intersect with WA’s strengths and advantages to pinpoint 
specific opportunities that emerge at this intersection.
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5.3.1 Opportunity 1: A global location of choice

Under this opportunity, WA is widely recognised as a global 
location of choice to work, live and invest. WA is stable, 
liveable and inclusive, and our communities are safe, well 
educated, healthy and wealthy. WA receives a constant 
inflow of migrants at a faster rate and younger cohort than 
other states. New migrants are attracted by the quality of 
life, clean environment, access to health and education, 
community safety and the opportunity to build a career in 
growth areas.

5.3.1.1 Global trends

The next two decades are likely to see a shift in international 
migration that presents an opportunity for Western Australia to 
serve as a location of choice for international migrants to live, 
study, work and invest.

Globally, international migration – measured as the stock of people 
living in a country other than that of their birth – was around 
272 million in 2019, representing 3.5 per cent of the world’s 
population.63 However, the number of international migrants has 
more than tripled from around 84 million in 1970.

The number of international migrants increased at an average 
rate of 2.4 per cent per annum over the last 50 years, compared 
to growth in the total global population of 1.5 per cent per annum. 
Consequently, the share of global population represented by 
international migration has gradually increased over time, having 
been 2.3 per cent in 1970 and 2.8 per cent in 2000 (Figure 5.2).

Figure 5.2: Number of international migrants and share of the global population
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International migrants are important contributors to the countries 
in which they reside; around three-quarters of migrants are 
working age (aged between 20 and 64 years) and in 2019 there 
were approximately 164 million migrants employed in their country 
of residence, more than 60 per cent of the total.

The United States has been the number one destination for 
international migrants since 1970, and hosted around 51 million 
migrants in 2019 (19 per cent of the global total). Germany hosts 
the second-highest stock of migrants, with around 13 million 
in 2019 (5 per cent of the world total). Australia ranked ninth 
in terms of international migrant stock in 2019, with around 
7.5 million migrants.

Migrants overwhelmingly seek to live in high-income countries, 
which hosted around two-thirds of the global migrant stock in 
2019. A further 30 per cent resided in middle-income countries 
(Figure 5.3). Across the OECD economies, approximately one in 10 
residents was foreign-born in 2019.64 
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Figure 5.3: Distribution of international migrants by country group, 2019 (millions of people)

Figure 5.4: Top 10 source countries for international migrants, 2019 (millions of people)
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High-skilled migrants are especially attracted to high-income 
countries, while low- and semi-skilled migrants tend to move from 
low-income to middle-income countries. Around 70 per cent of 
high-skilled migrants who relocate to high-income countries do so 
to a majority English-speaking country.65 Of the five major English-
speaking countries, four ranked in the top 10 destinations for 
international migrants in 2019, including Australia.66

India was the number one source country for international 
migrants in 2019, with more than 17.5 million people born in 
India living abroad, representing 6.4 per cent of the world stock 
of international migrants. Other major source countries include 
Mexico (4.3 per cent), China (4.0 per cent) and Russia (3.9 per cent) 
(Figure 5.4). 
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Figure 5.5: Composition of population by country of birth, 2016 Census

Source: ABS Census of Population and Housing 2016

Significant numbers of Indian expatriates live and work in Gulf 
countries – notably Saudi Arabia and the United Arab Emirates – 
while 97 per cent of Mexican expatriates live in the United States. 
China’s expatriate population is more widely dispersed around the 
world, including in the US, across Europe and in Australia.

Outside of migration for economic purposes, as shown in 
Figure 5.4, nations that have experienced significant conflict are 
overrepresented as source countries for international migrants. 
In 2019 there were more than 8 million people born in Syria living 
abroad, equivalent to more than 50 per cent of the resident 
population in Syria. The number of Afghanistan-born people living 
overseas was around one-sixth of its resident population.67

International migration has historically been a very strong driver 
of economic growth in Australia and Western Australia. The 
immediate and direct effect of international migration is felt 
throughout the economy in terms of consumption and demand, 
which drive economic growth at a macro level. In addition to 
expanding aggregate demand, many migrants tend to be skilled, 
benefitting industry and knowledge-based sectors, where Australia 

is projected to experience growing skills gaps in the future. Deloitte 
Access Economics analysis suggests that, today, the average 
worker is missing around two of the 18 critical skills that are 
advertised for a job – and the gap is still growing.68

These skills not only stimulate productivity in existing industries 
but also lead to new businesses and innovation. Together these 
factors stimulate long term growth and job creation by expanding 
the capacity of the economy.

5.3.1.2 Western Australia’s potential

Western Australia’s population has the highest concentration of 
international migrants of any state or territory. At the 2016 Census, 
some 1.66 million Western Australians reported Australia as their 
country of birth, equivalent to around 65 per cent of the State’s 
population. That compares to Victoria and NSW with 69 and 70 
per cent of their populations born in Australia, respectively, and an 
average for Australia of 71 per cent (Figure 5.5).
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More than one in four international migrants in Western Australia 
was born in the United Kingdom, with a further 10 per cent born in 
New Zealand, 6 per cent in India and 5 per cent in South Africa, as 
at the 2016 Census (Table 5.1). WA had greater-than-proportional 
shares of migrants born in the UK, New Zealand, South Africa 

and several south-east Asian countries (including the Philippines, 
Malaysia and Indonesia) relative to the rest of Australia. Conversely, 
WA hosted a smaller-than-proportional share of migrants born 
in India, China, Europe (other than the UK and Ireland) and 
North America.

Table 5.1: Top 10 source countries for international migrants to WA

Country Share of international 
migrants in WA (per cent)

WA share proportionately greater or smaller 
than the rest of Australia

United Kingdom 28.1 Greater

New Zealand 9.8 Greater

India 6.0 Smaller

South Africa 5.1 Greater

Philippines 3.7 Greater

Malaysia 3.6 Greater

China 3.3 Smaller

Italy 2.5 Smaller

Ireland 2.4 Greater

Vietnam 2.0 Smaller

Source: ABS Census of Population and Housing 2016

WA’s population increased by around 660,000 people over the 15 
years to 2020. Around 60 per cent of that increase was attributable 
to net overseas migration, with more than 410,000 international 
migrants moving to Western Australia over that period net of 
Western Australians departing to live abroad (Figure 5.6).

The natural increase of the population – i.e. births minus deaths 
– accounted for the remaining 40 per cent of population growth. 
Cumulative net interstate migration was effectively zero over 
that period, with net inbound migration to WA from other states 
between 2005 and 2013 offset by net outbound migration between 
2013 and 2020.
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Source: ABS Census of Population and Housing 2016

Figure 5.6: Contributions to WA population growth, quarterly, 2005 to 2019

-10,000

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

Ma
r-0
5

Ma
r-0
6

Ma
r-0
7

Ma
r-0
8

Ma
r-0
9

Ma
r-1
0

Ma
r-1
1

Ma
r-1
2

Ma
r-1
3

Ma
r-1
4

Ma
r-1
5

Ma
r-1
6

Ma
r-1
7

Ma
r-1
8

Ma
r-1
9

Ma
r-2
0

Natural increase

Net overseas migration

Net interstate migration

WA can successfully attract and retain more international 
migrants in future. WA offers highly liveable towns and cities, a 
safe and stable society, accommodative climate and lucrative 
employment opportunities.

Migration is critical to fill emerging skill gaps – particularly in 
technology employment. Deloitte Access Economics estimates 
that Western Australia will experience 3.2 per cent average 
annual growth in technology workers in from 2018 to 2024 – 
the highest growth rate compared to other states.69 A third of 
Australian businesses also identified major or extreme skills gaps 
in technology employment, particularly in AI software developers, 
researchers and leaders. Due to the technology skills gap, it is likely 
that a proportion of the 10,000 additional technology employees 
needed in 2024 need to be sourced from migration sources.70

Perth, which is home to four in five Western Australians, is regularly 
rated among the most liveable cities in the world. It ranked equal 
14th out of 140 cities assessed in the Economist Intelligence Unit’s 
2019 Global Liveability Report,71 having previously ranked in the top 
10 cities in this study consistently between 2015 and 2017.

The 2019 Global Liveability Report gave Perth a perfect rating for 
its infrastructure, healthcare and education services.72 Maintaining 
Perth’s quality public infrastructure and public services are key to 
continuing to attract overseas migrants in the future.

Perth also offers comparatively more affordable housing than 
the other cities with which it competes for international migrants, 
notably Sydney and Melbourne. Housing affordability in Perth was 
highlighted in Ipsos’ Life in Metropolitan Australia study in 2019, 
along with high ratings for Perth’s safety, quality of health services, 
reliability and efficiency of public transport and access to the 
natural environment.

Perth’s inner suburbs were rated the most liveable metropolitan 
region in Australia in 2019,73 while Perth’s north west suburbs 
also rated in the top 10 most liveable metropolitan regions. Job 
prospects were also highlighted as one of Perth’s strengths, 
relative to other metropolitan regions in Australia.

Perth’s accommodative climate is a key feature of its overall 
liveability. For example, Perth is Australia’s sunniest capital 
city,74 experiencing an average of 8.8 hours of sunshine per 
day compared to 7.2 hours for Sydney and just 6.5 hours 
for Melbourne.

Perth’s climate, as well as access to nature are key enabling 
factors that permit an active lifestyle compared to other States. 
According to data from the Torrens Institute, WA had the lowest 
rate share of estimated population who undertook very low 
or no exercise in the previous week compared to other States 
(Figure 5.7). A more active lifestyle translates into lower population 
health risks. For example, WA also has the lowest rate of obesity – 
at 28.7 per cent (Figure 5.8).75 
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Figure 5.7: Estimated share of the adult population who undertook low levels of 
exercise in the previous week (per cent of State population), 2017-18

Figure 5.8: Estimated share of the adult population who were obese (per cent of 
State population, 2017-18)
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Figure 5.9: Proportion of the population with chronic disease by disease type, (2017-18)

Source: PHIDU, Social Health Atlas of Australia, 2020

A more active lifestyle can also lead to lower levels of chronic 
disease. Reflecting this, the Western Australian population has 
a lower presence of chronic disease compared to the national 
average. For example, the rate of mental health, heart, stroke and 
vascular disease and arthritis as a proportion of the population is 
lower for Western Australia compared to Australia-wide rates of 

incidence. This trend holds when comparing the regional Western 
Australian population to the regional Australian population – 
excluding greater capital city areas (Figure 5.9). Excluding greater 
capital city areas from the analysis, WA regional areas also have 
the lowest rate of obesity.
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The standard of Western Australian secondary education is 
also high compared to national benchmarks. The National 
Assessment Program -Literacy and Numeracy (NAPLAN) provides 
nationally comparable data on student performance in literacy 
and numeracy. According to the 2019 NAPLAN report, Western 
Australia had the highest proportion of Year 9 students who met 
or exceeded the national minimum standard across numeracy, 
writing and reading. Less than 5 per cent of Year 9 students fell 
below the minimum standard for numeracy and writing.76

Western Australian students also performed well compared to 
international standards. In the 2018 PISA test, which evaluates 
15 year-old student performance across the OECD jurisdictions, 
Western Australian students performed higher than the OECD 
average in all three disciplines tested (reading, scientific literacy 
and mathematics). Importantly, Western Australia was the only 
Australian state to perform at a higher level than the OECD average 
in mathematics.77

While Perth often rates below other Australian cities in liveability 
studies (such as Sydney, Melbourne and Adelaide) it remains highly 
liveable relative to most global cities. Perth’s relatively high liveability 
is especially significant when compared to other jurisdictions that 
are resource rich and are large producers of export commodities, 
providing unique employment, investment and practical education 
opportunities relative to other parts of Australia.

The nature of employment opportunities in WA mean that 
Western Australians earn a relatively higher income than residents 
of other parts of Australia. According to the ABS, in May 2020 
Western Australians earned $140 more per week than Australian 
households, on average. High income employment opportunities 
extend beyond the Perth metropolitan area to the North West – 
for example the East and West Pilbara are the second and third 
highest income earning regions in Western Australia, respectively.78 
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5.3.2 Opportunity 2: Serving the emerging consumer class

Under this opportunity, WA’s offering as a safe, prosperous 
location with a high-quality lifestyle, produce and jobs is 
clear to the growing proportion of the world’s population 
moving from subsistence to discretionary consumption. 
Demand for WA’s tourism, agriculture and food, international 
education and cultural offering is growing as a result.

5.3.2.1 Global trends

According to the Brookings Institution, September 2018 marked 
a global tipping point in world socio-economic status, whereby 
just over 50 per cent of the world’s population (or some 3.8 billion 
people) lived in households with enough discretionary expenditure 
to be considered ‘middle class’ or ‘rich’. September 2018 marked 
the first time ever that the poor and vulnerable were no longer the 
global majority (although the economic impact of COVID may be 
changing this balance at present).79

The passing of this ‘tipping point’ between middle class and poor 
is important for the world economy given the middle class drives 
demand in the global economy. Private household consumption 
accounts for about half of global demand, and about two-thirds of 
household consumption comes from the middle class. 

As such, the middle class of emerging nations make the most 
significant difference to world growth. In the United States, Europe, 
Japan and other advanced economies, the middle-class grows by 
approximately 0.5 per cent each year, while in China and India the 
middle-class expands at a rapid 6 per cent annually.80

China’s future middle class will be unique by way of its age 
structure and its location. First, it will be much younger than the 
equivalent cohort in developed economies. For example, in the 
United States, most of the middle class are aged above 45 years 
old while in China, most will be aged between 25 to 44 years old. 
Second, China’s middle class will be predominately located in urban 
areas and be significantly larger in terms of size and spending 
power compared to the current wealthy in urban areas.81

Growth in the middle class is expected to correlate closely with 
the increasing urbanisation of populations, particularly in Asia. 
Five of the top 10 countries with the largest projected increase 
in urban population to 2040 are in Asia – south-east and east 
Asia specifically (Figure 5.10). China and India dominate the trend 
towards urbanisation, with an additional 284 million people 
forecasted to live in urban areas by 2040. 

Figure 5.10: Largest change in urban population by country, 2020 to 2040 
(millions of people) 
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Figure 5.11 Global middle class spending by region, % shares

Source: Brookings Institution

This rise in Asia’s urban population signals the rise of a new 
middle class, with almost nine in 10 of the next billion middle-
class consumers forecast to reside across China, India, and 
the remainder of south and south-east Asia. The middle-class 

markets in China and India in 2030 are forecast to account for 
US$14.1 trillion and US$12.3 trillion in spending, respectively. This is 
compared to the U.S middle-class market spend of US$15.9 trillion 
by 2030.82 (Figure 5.11).
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The growing purchasing power of the middle class in developing 
countries will have a significant effect on the global economy, 
creating opportunities for consumer goods, tourism and leisure, 
health services, infrastructure and education. Unless behaviour 
and consumptions patterns change, by 2030 the demand for 
food, water and energy will increase by approximately 35%, 40% 
and 50%, respectively, relative to 2012 levels, potentially creating 
bottlenecks in supply but also opportunities for investment and 
market development.83

For example, the consumer market in China is dominated by a 
relatively narrow middle class. However, as disposable income 
rises, consumption patterns will shift to discretionary items. 
Currently, food and clothing account for nearly half of all personal 
spending in China. However, spending on recreational activities 
(travel, sports, gaming, dining out) has the largest potential for 
growth.84

China is the world’s largest exporter of students, with more than 
600,000 studying abroad in 2017.85 Australian education exports to 
China were AU$10 billion in 2017, having grown at an average rate of 
21 per cent per annum since 2013.86

China is also the largest source of outbound tourism in the world, 
creating opportunities for retailers and businesses in destination 
countries. In 2017, Chinese tourists made more than 140 million 
trips and spent US$265 billion (compared to the US$168 billion 
spent by outbound US tourists).

Spending by Chinese tourists as a share of global tourism 
expenditure has increased from 6 per cent (2007) to 22 per cent 
(2017) and is forecast to reach 30 per cent by 2028. Chinese tourism 
is geographically concentrated, with 84 per cent of outbound 
tourism spending occurring in the Asia-Pacific region in 2017.87

As the middle class continues to grow, Asian countries are also 
expected to import increasing amounts of premium agriculture 
products, including wheat, dairy and beef. The projected global 
demand growth (2007 compared to 2050) in dairy products, wheat 
and beef in India, China and Africa is shown in Figure 5.12.88 
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Figure 5.12 Projected global demand growth in key commodities
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The industries with the potential to benefit most from the emerging 
middle class in terms of job creation include agrifood, education 
and tourism. For example, higher global demand for agrifood would 
not only benefit farm production but also food manufacturing, 
distribution and freight and retail and food outlets. 

These sectors stand to benefit most given that the move from 
subsistence lifestyles often engenders changing tastes and 
expectations among the community with regard to nutrition, 
recreation and education of the next generation.

5.3.2.2 Western Australia’s potential

As noted in Chapter 4.3.7, an obvious advantage for WA in 
serving this region is its location. WA lies in the same time zone as 
60 per cent of the world’s population, which in turn is responsible 
for 40 per cent of world GDP. This proximity has enabled WA to 
build strong trading relationships within the region.

For example, WA has growing trade surpluses in non-mining 
exports such as international education, crustaceans, live animal 
exports and other agricultural products. 

Outside of mining, oil and gas products, WA’s most valuable 
merchandise exports include cereals and grains (worth around 
$3.8 billion in 2019-20), meat and meat preparations ($1.0 billion) 
and live animals ($480 million).

China is a significant buyer of these goods. In 2019-20, WA 
exported $1.6 billion worth of food and live animals to China. 
Exports of these good have increased more than tenfold from 
$111 million in 2009-10, representing average annual growth of 
more than 30 per cent per annum.

WA’s food and live animal exports to the ASEAN-5 nations – 
Malaysia, the Philippines, Thailand, Singapore and Indonesia 
– were of a similar order of magnitude in 2019-20, being valued 
at $1.5 billion. While overall food and live animal exports to 
the ASEAN-5 countries grew at just 3 per cent per annum over 
the decade to 2019-20, WA has grown its export footprint 
proportionally more in some ASEAN-5 member countries. 
For example, food and live animal exports grew at an average 
annual rate of 22 per cent to the Philippines and 14 per cent to 
Thailand, over the decade to 2019-20.

Outside of food and live animals, other major non-mining exports 
to the region include oilseeds and oleaginous fruits, textile fibres 
(including wool), and fertilisers (Table 5.2). Notably, even where 
these trades represented relatively small values in 2019-20 to 
certain markets – for example, textile fibre exports to the ASEAN-5 
economies – they have grown rapidly relative to their value a 
decade ago, and present potential opportunities for future growth 
over the next 20 years.
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Source: ABS, cat no. 5368.0 

Table 5.2 Value of selected non-mining merchandise exports to China and the ASEAN-5 nations

Non-mining good Value of exports in 2019-20 ($ million) Annual growth in value (2009-10 to 2019-20), per cent

China ASEAN-5 China ASEAN-5

Cereals and grains 832 1,008 24.5 2.9

Crude fertilisers 1,087 10 34.1 2.6

Meat 347 164 44.1 7.0

Textile fibres 417 6 2.3 26.0

Fish 304 9 57.0 -4.1

Oilseeds and 
oleaginous fruits

254 8 127.3 98.6

Live animals 30 128 27.1 -1.7

Other food 109 2 44.1 -11.8

Western Australia’s expansive geographic space supports key 
agricultural exports. Agricultural land in Western Australia 
occupies 1,064,700 square kilometres, or around 42 per cent 
of the state89 (almost 4.5 times the size of the United Kingdom). 
ABS data indicate that in 2017-18 there were approximately 7,300 
farms in Western Australia with an estimated value of agricultural 
operations of $40,000 or more (9 per cent of all farm business in 
Australia). In 2018-19, the gross value of agricultural production in 
Western Australia was $10.7 billion (18 per cent of total gross value 
of Australia’s agricultural production).90

WA’s agricultural sector is characterised by several niche products. 
For example, WA’s Wagyu beef fetches a premium price in a 
number of overseas markets because of its marbling and taste. 
Many aspects of WA’s natural environment and regulation support 
the premium status of its products in the eyes of overseas buyers, 
such as a clean water supply, strong animal welfare standards and 
soil that is free from contaminants.91

While WA has a strong trading relationship with China and the 
ASEAN, the state needs to further develop its trading relationship 
with India to capture greater market share among India’s 
burgeoning middle class. In 2019, India was WA’s 11th largest 
market for merchandise exports, accounting for 1 percent 
of the State’s merchandise exports, with most exports being 
commodities. However, India was Western Australia’s largest 
market for international students in 2019, accounting for 17 per 
cent of the State’s international student enrolments. China ranked 
second, accounting for 16 per cent of the State’s international 
student enrolments, with Malaysia ranked third, accounting for 
6 per cent (Figure 5.13).92 In 2019, the international education 
sector generated approximately $2.1 billion in export income for 
Western Australia.93 
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Figure 5.13 Number of Chinese, Indian and Malaysian students enrolled in 
Western Australia, 2009-2019

Figure 5.14 Number of international visitors to WA
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One illustration of the advantage of being an attractive destination 
for overseas students and migrants from nations with rapidly 
growing consumer classes is the development of niche local 
markets. Across the Chinese community, Daigou (individuals or 
syndicates that purchase locally and then export the goods to 
China) have seen significant rises in demand for products such 
as baby formula, milk products, vitamins and luxury goods. 
The Daigou market in Australia is estimated to be AU$2.5 billion94 
and US$15 billion worldwide.95

Although only approximately 3 per cent of China’s population have 
passports,96 as disposable incomes rise spending on recreational 
activities (including travel) is expected to increase. By 2040, 
Chinese tourists are expected to fly three times more frequently 
than they did in 2019. In India, air travel is expected to grow 
fivefold.97

In 2019, Western Australia attracted more than 995,000 
international visitors, an increase of 15% since 2015 (Figure 5.14). 
Approximately 73,000 visitors came from China, a 66% increase 
since 2015 (Figure 5.15).98
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Figure 5.15 International visitors from China, 
India and Malaysia

Source: Tourism Research Australia, 2020
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Western Australia is well-placed to cater to increasing numbers 
of international visitors from Asia’s growing consumer class. An 
unprecedented number of new hotel rooms were added to Perth’s 
accommodation supply between 2014 and 2019, with 16 new 
hotels and almost 2,500 rooms constructed. An additional 1,500 
new hotel rooms are expected to be added by the end of 2020. 
Since 2012, the number of hotel rooms in Perth has increased by 
37 per cent.99

5.3.3 Opportunity 3: Promoting and leveraging Aboriginal 
cultural heritage and enterprise

Under this opportunity, Aboriginal enterprise, culture and 
connection to country underpins new business and export 
opportunities, social initiatives, and WA’s land stewardship 
and is leading WA to a more inclusive, sustainable future. 
Aboriginal culture and heritage is an integral and celebrated 
part of WA’s vibrant cultural identity, and recognised 
domestically and internationally as part of WA’s brand.

5.3.3.1 Global trends

There are approximately 370 million Indigenous people worldwide, 
in more than 90 countries. Highlighting the plight of these groups, 
although Indigenous people make up around five per cent of 
the global population, they account for about 15 per cent of the 
extreme poor.100 Around 75 per cent of the world’s Indigenous 
people reside in Asia, as shown in Figure 5.16.
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Figure 5.16: Proportion of Indigenous population by region, worldwide
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According to a World Bank study101, more Indigenous people are 
classified as ‘poor’ compared to non-Indigenous people worldwide, 
and the poverty they suffer is more severe. Even though world 

poverty has declined on aggregate in recent decades, Figure 5.17 
confirms that Indigenous poverty has declined more slowly than 
non-Indigenous poverty.
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Figure 5.17: Annual change in the poverty rate (per cent) (a)(b)
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Many factors underpin the pervasiveness of Indigenous poverty 
worldwide. These factors include, but are not limited to issues 
such as geographical and political exclusion, historical oppression, 
limited infrastructure and physical assets in more remote regions 
with high Indigenous populations; and higher exposure to health 
risks, resulting in a lower life expectancy than non-Indigenous 
peoples by up to 20 years worldwide.102

The International Foundation for Electoral Systems (IFES) notes that 
the rights of ethnic and religious minorities need to be guaranteed 
by the majority.103 While this is true in most jurisdictions, it is more 
critical in transitional and emerging democracies where the welfare 
of Indigenous groups are most often under threat.

The challenge is securing the attention, focus and resources of 
the majority to press forward with reforms that help to advance 
the rights and standing of minorities. However, social changes are 
raising awareness of the barriers faced.

While not an Indigenous people matter specifically, US public 
opinion on race and criminal justice issues faced by minorities 
more generally has been steadily shifting. Since the first protests 
over the fatal shootings of African Americans in 2012, US public 
opinion on race, criminal justice and the Black Lives Matter 
movement has changed significantly – with public support for the 
latter spiking following the death of George Floyd in May 2020 
(Figure 5.18).104 
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Figure 5.18: US voters’ net support for Black Lives Matter

Source: Civiqs daily tracking poll of US registered voters

While highlighting the institutional racism experienced by African 
Americans in relation to criminal justice, Black Lives Matter is 
also uncovering the barriers faced by other minorities – including 
Indigenous minorities – in spheres of life beyond policing and 
justice to education, housing and wealth inequality. 

With public perceptions beginning to shift on societal inequality, 
there is growing acknowledgement that public policy has a 
role to play in better integrating minority perspectives into 
decision-making.

For example, New York City Mayor, Bill de Blasio announced 
a series of policing reforms in June 2020 which included a 
commitment to ‘Real Community Ambassadors’ within the New 
York Police Department.105 Under this program community 
ambassadors – reflecting the diversity of New York’s five boroughs 
– will bring community voices into senior levels of the NYPD and 
serve as liaisons between officers and New Yorkers. This initiative 
is intended to provide a venue to address complaints and concerns 
and ensure NYPD leadership hears New Yorkers.

Indigenous communities can play a more fundamental role in 
policy advice and decision-making through the vital ancestral 
knowledge and expertise held on issues such as land management, 
climate and disaster risks. These insights are becoming increasingly 
valuable as Indigenous peoples own, occupy, or use a quarter of 
the world’s surface area, but safeguard 80 per cent of the world’s 
remaining biodiversity and have a deep understanding of the 
surrounding land.106

For example, in Northern Australia, traditional fire prevention 
programs have been in place since in the late 1980s. Wildfires 
in northern Australia burned 57 per cent fewer acres in 2019 
compared to the national annual average from 2000 to 2010 
– reducing greenhouse gas emissions from wildfires by 40 per 
cent.107 This is despite 2019-20 being the worst bushfire season in 
Australian history.

In Brazil, officials recently began working with Xerente Indigenous 
fire experts to plan prescribed burns.108

The COVID-19 pandemic is also providing opportunities to 
incorporate Indigenous knowledge to support recovery in ways 
that are culturally appropriate. For example, the Karen people of 
Thailand revived their ancient ritual of ‘Kroh Yee’ (village closure) 
to fight the spread COVID-19. This has also been applied in 
Malaysia, Bangladesh and many countries in Latin America, with 
communities closing off entry to remote areas.109

In New Zealand, protocols have been developed to incorporate 
Māori perspectives into all aspects of the Environmental Protection 
Authority’s decision-making.110 The protocol recognises the 
importance of informed decision making by Māori stakeholders, 
and ensures Māori have appropriate access to the decision-making 
process. The protocol focuses on key areas of concern, including 
spirituality-based quality and intrinsic values of environment, 
culture, health and well-being, and economic development.
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5.3.3.2 Western Australia’s potential

Western Australia – particularly the South West – is home to 
significant Aboriginal heritage. Prior to the Swan River Colony 
in 1829 the south-western portion of Western Australia was 
occupied by several Aboriginal tribal groups. The term Noongar 
(meaning ‘man’ or ‘person) collectively refers to the languages 
spoken throughout the south west region between Geraldton and 
Esperance. It is estimated there were more than 6,000 Aboriginal 
people in the region in 1829, with a significantly denser population 
in the Perth area. Perth remains home to a significant proportion 
of the WA Aboriginal population today. 

According to 2016 Census data, Western Australia is home to more 
than 75,000 Aboriginal Australians, the third largest Aboriginal 
population in Australia. Around 38 per cent of Aboriginal Western 
Australians live in the Perth metropolitan region, representing 
the second highest Aboriginal metropolitan population per capita 
among the states and territories.111

The remaining Aboriginal population of WA who reside outside 
the metropolitan region are geographically dispersed across 
some of the most remote parts of the country. There are more 
than 200 Aboriginal communities in Western Australia. A selection 
of 10 Western Australian Aboriginal communities identified by 
the National Indigenous Australians Agency are shown below 
(Figure 5.19).

Figure 5.19 Aboriginal population by ABS Aboriginal Region, 2016
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Indigenous Communities
1. Greater Perth
2. Wiluna
3. Blackstone (Papulankutja)
4. Jigalong
5. Punmu
6. Kimberly (Broome)
7. Djarindjin – Lombadina
8. Yungngora
9. Kalumburu
10. Wadeye 

Source: ABS Census of Cultural Diversity, 
2016; National Australian Aboriginal 
Agency; Deloitte Access Economics.
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Evidence of early Aboriginal existence is embedded in Western 
Australia’s Aboriginal heritage. For example, the Upper Swan River 
in Western Australia remains one of the oldest archaeological 
sites in Australia, with tools and other artefacts proving human 
existence dating back 40,000 years.112 Recent evidence also 
suggests that the north-eastern Kimberley was among the earliest 
occupied sites in Australia – 50,000 years ago.113

These are valuable heritage and cultural sites and Aboriginal 
communities and Aboriginal businesses can be supported to 
share these experiences with the world. The South West Native 
Title Settlement is also Australia’s most comprehensive native title 
agreement between Traditional Owners and government, according 
to the Aboriginal Land and Sea Corporation.

The agreement, negotiated between six Noongar groups and the 
Government of Western Australia involves around 30,000 Noongar 
people and 200,000 square kilometres of land.114 Indigenous 
Land Use Agreements, and other Native Title agreements are a 
mechanism by which native title holders can negotiate economic 
outcomes in return for use of land and waters. 

The WA government introduced an Aboriginal Procurement Policy 
in 2018 aimed to increase the procurement of WA Aboriginal 
businesses. In 2019-20, more than 5.5 per cent of government 
contracts were awarded to Aboriginal businesses – exceeding 
the 2 per cent target rate. The contracts were awarded to 106 
different Aboriginal businesses valued at more than $172 million, 
demonstrating the capability of Aboriginal firms to deliver key 
products and services.115

Data on the total number of Indigenous-owned businesses in WA 
is unreliable due to varying definitions of ‘Indigenous-owned’ firms. 
The 2016 Census showed 938 Indigenous Western Australians with 
occupations as ‘owner-managers’. This definition includes owner-
managers of incorporated or unincorporated enterprises with or 
without employees. Of these owner-managers, the majority (26 per 
cent) operated businesses in the technicians and trade industry. 

Aboriginal businesses are also becoming well established in 
regional areas of WA. For example, of the 234 contracts awarded 
by the WA Government to Aboriginal businesses in 2019-20, 61 
per cent were for Aboriginal firms located in regional areas (and 
worth a total of $69m)116. In Karratha, there has been an increase 
in the number of Indigenous organisations that, through their 
own enterprise and in partnership with industry, are creating new 
businesses to take advantage of commercial opportunities, as well 
as providing better social outcomes for their communities.117

WA’s Aboriginal workforce is better skilled in technical-related 
occupations relative to other states. These occupations provide 
the skills base needed to meet the demand of future jobs (Chapter 
4.3.6). Relative to other states, Western Australia has the highest 
share of Aboriginal technicians and trades workers; and machinery 
operators and drivers (Figure 5.20).
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Figure 5.20: Aboriginal workforce in technicians and trades; and machinery operator and 
driver roles as a share of the total state Aboriginal workforce, 2016

Source: ABS Census of Employment, 
Education and Income, 2016
Note: Other occupations include Managers, 
Professionals, Community and Personal 
Service Workers, Clerical and Administrative 
Workers, Sales Workers and Labourers. 
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Figure 5.21: Aboriginal Trade and Technicians occupations as a share of the total 
Aboriginal Trade and Technicians by state, 2016

Source: ABS Census of Employment, 
Education and Income, 2016
Note: The Australian Capital Territory has 
been excluded in this analysis due to the 
relatively small sample size of Aboriginal 
Trade and Technician workers (359).

The workforce of Aboriginal machinery operators and drivers 
in WA is largely made up of machine and stationary plant 
operators (46 per cent), however Aboriginal technicians and trade 
workers are employed across a broader range of occupations. 
Across Australia, WA has the largest Aboriginal engineering 

automotive and engineering trades workforce and Aboriginal 
engineering, ICT and science workforce (in relative terms), which 
make up 30.7 per cent and 10.8 per cent (respectively) of the WA 
Aboriginal Technicians and Trade workforce (Figure 5.21).
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The resources sector plays a role in supporting Aboriginal skills 
development and employment in Western Australia. For example, in 
2019-20, 6.1 per cent of BHP’s Australian workforce (predominantly 
based in WA) was Aboriginal.118 In 2018-19, Fortescue Metals Group 
employed 779 Aboriginal people – which made up 12.1 per cent of 
Fortescue’s Australian-based workforce. Both organisations have 
developed skills programs targeted at increasing their Aboriginal 
workforce, particularly communities adjacent to project sites.119

WA visitor interest in Aboriginal tourism experiences also grew 
steadily in the last decade. In 2018-19, 81 per cent of visitors to WA 
reported they would be interested in partaking in an Aboriginal 
tourism experience, up from 59 per cent in 2012.120 Aboriginal 
tourism in WA contributed $43.8 million to gross state product, 

$29.7 million to state income and accounted for 240 full time jobs in 
2016-17.121

As is the case globally, traditional land management practices 
are beginning to be incorporated into policy decision-making 
in WA. In 2020, Western Australia was one of the first states to 
incorporate a new Traditional Fire Programs Coordinator role at the 
Department of Fire and Emergency Services. The role was created 
to help incorporate traditional bushfire management practices 
across Western Australia after Australia’s ‘Black Summer’ of 2019.122 
The case study below (Box 1)123 highlights the depth of traditional 
knowledge and skills required in traditional fire burning practices. 
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The Kimberley Land Council’s Indigenous fire 
management program is important to the biodiversity 
of the environmentally significant Kimberley region. 
Highly skilled Indigenous rangers use traditional 
knowledge and techniques, together with modern 
science and technology, to reduce the likelihood of large 
uncontrolled wildfires.

This approach to fire management involves a holistic 
understanding of the interconnected ecosystem: plants, 
animals, insects, humans and the weather. Aboriginal 
Australians refer to the ecosystem as ‘kinship’, which 
acknowledges that the bonds between species are 
emotional, as well as functional. Modern hazard burns 
indiscriminately burn out leaf litter that may act as fuel, 
while traditional burns are specific: timed to coordinate 
with the seasons, animal breeding times, plant seeding 
times and other features of the natural environment.

Practitioners typically light small and controlled fires 
with a specific purpose, such as to clear out an invasive 
species, or to encourage regeneration of ground cover of 
native diversity. Key to the practice is a deep knowledge 
and understanding of the immediate landscape: its 
vegetation, native animal species, topography and 
climate. Traditional burning aims to burn at the right 
times and in the right manner to encourage native 
vegetation in each micro-region to grow and to reduce 
the risk of uncontrolled, catastrophic wildfires.

The promotion of Aboriginal culture as a unique Western 
Australian experience has the potential to benefit a broad range 
of industries including tourism and agribusiness, and in particular 
Aboriginal-owned businesses. A growing appreciation among 
interstate and overseas visitors of the culture, knowledge and 
expertise of Aboriginal Western Australians has the potential to 
spillover across multiple sectors, including Aboriginal art and craft, 
native food products as well as expertise in land management. 
This momentum, if supported and fostered, could give Aboriginal 
people a pathway to a more secure economic future.

5.3.4 Opportunity 4: A leader in the transition to net zero 
emissions technologies

Under this opportunity, WA’s position as an oil and gas 
capital of the world means it possesses the knowhow, 
capital and impetus to transition its domestic industry to 
net zero emissions and become a global renewable energy 
generator, complementing its existing global energy exports 
with renewable energy exports. The availability of low cost, 
reliable, green energy in the domestic market enables a 
path to net zero emissions by 2050.

5.3.4.1 Global trends

Growing awareness and acceptance of climate change and the 
impact it is having on the planet has grown significantly in recent 
years. By October 2020, 11 nations had either achieved, signed 
into law, or were drafting legislation to achieve net zero carbon 
emissions by 2050, including the United Kingdom, France and 
Spain. The European Union has also committed to a net zero target 
by 2050, with agreement from 26 of 27 member states.124 A further 
14 countries had a net zero target in policy documentation.125

Of these 26 nations, most covered all greenhouse gases (GHG) 
and included interim targets. A further 99 nations had a target 
under discussion.  

While some national governments are dragging their heals on 
adopting climate targets, municipal governments are moving 
forward. For example, as at October 2020 the United States was 
not one of the 127 nations that have either achieved, signed into 
law, were drafting legislation or included a 2050 net emissions 
target in policy documentation. Yet, 14 American cities had 
included such a target in policy or were discussing a target at 
the time of writing. This includes some of the largest American 
cities – New York, Los Angeles, Chicago, Houston and Philadelphia 
(Table 5.3).126 

Box 1: Case study - The Kimberley 
Land Council’s Indigenous fire 
management program
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Table 5.3: Top 25 CO2 emitting cities with net zero emissions targets by 2050 (in policy or 
under discussion), October 2020

Title Country National target at 
any stage?

Latest city GDP 
(US$ bn)

Latest city CO2 
emissions (Mt)

Target Status

Tokyo Japan Yes $1,893 70.1

New York City USA No $1,492 53.3

Osaka Japan Yes -- 50.0

Seoul South Korea Yes $739 47.6

Hong Kong HK SAR No $364 44.9

Rotterdam Holland Yes $69 34.2

Houston USA No $490 33.4

Santiago Chile Yes $131 31.4

London UK Yes $831 30.3

Chicago USA No $670 29.9

Lagos Nigeria No $75 29.4

Los Angeles USA No $1,252 29.0

Lima Peru Yes $177 27.8

Jakarta Indonesia No $186 27.8

Johannesburg South Africa Yes $83 24.7

Mexico City Mexico Yes $266 23.7

Cape Town South Africa Yes $79 22.6

Durban South Africa Yes $49 22.6

Rio de Janeiro Brazil No $305 20.3

Buenos Aires Argentina Yes $316 19.7

Philadelphia USA No $388 19.2

Dallas USA No $614 17.2

Sao Paulo Brazil No $409 15.9

Tshwane South Africa Yes $76 15.2

Manchester UK Yes $83 14.9

IN POLICY DOCUMENT TARGET UNDER DISCUSSION

Source: Energy & Climate Intelligence Unit
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While nations and cities are getting on board, customers and 
investors have been prepared to act for some time. Boycotts and 
shareholder protest votes have partly engendered action, although 
tangible business impacts have also underpinned change. Insurers, 
for example, are increasingly advancing efforts to address the 
climate challenge given some US$14 trillion in assets are at risk due 
to coastal flooding alone by 2100.127

As such, environmental awareness and social governance (ESG) is 
now at the top of the list of key issues facing corporate executives. 
And companies are acting.

By October 2020, 127 companies around the world – with a 
total market value of US$6.3 trillion – had achieved or had set a 
net zero emissions target in their corporate policies. This included 
major companies such as Walmart, Microsoft, Alphabet, Apple, 
PetroChina, BP, Shell and Amazon.

While many of these firms had referenced all GHGs in their policies, 
only 14 had specifically referenced scope 1-3 emissions.128 Scope 1 
emissions are those that occur from owned or controlled sources, 
such as a company’s own production processes; Scope 2 emissions 
are indirect emissions from a company’s consumption of electricity 
and other energy; and Scope 3 emissions include all other indirect 
emissions in a company’s value chain, including from the end use 
of its products.

At the same time governments around the world have commenced 
a process of transforming their energy sectors away from carbon 
and nuclear to green technologies. Figure 5.22 shows that the 
share of renewables in global expansion of power capacity 
continued its upward trend to reach 72 per cent in 2019.129 

Figure 5.22: Renewable share of annual power capacity expansion

Source: The International Renewable Energy Agency (IRENA), Renewable Capacity Statistics 2020

Japan and South Korea (both of which rely on imports for most 
of their energy needs, much of which currently comes from 
Western Australian LNG) are shifting rapidly to renewable energy 
for electricity generation. Between 2000 and 2018, electricity 
generation from renewable sources in Japan rose by 81 per cent, 
while in South Korea power generation from renewable sources 
increased by 460 per cent over the same period from a low base.130

The share of renewable energy to total power generation (including 
self-consumption) in Japan increased to 18.5 per cent in 2019,131 
while in South Korea this share stood at 15 per cent in 2019.132 Both 
are key energy trading partners of WA and have plans to raise the 
proportion of renewables in their energy mix. 

South Korea plans to transition its energy mix to reach 40 per cent 
renewable energy by 2034. However, the share of LNG fired-plants 
is expected to be maintained at 32 per cent, whereas all coal-fired 
power plants will be decommissioned with conversion of half of 
these operational coal-based facilities into LNG plants.

Japan has a target share for renewable energy in its 2030 power 
supply mix of 22 to 24 per cent, although pressure is increasing 
for it to raise its target given the target share for renewables is 
lower than the 26 per cent envisioned for coal-fired power plants 
by 2030.133
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The driver of these rapid rates of renewable penetration in the 
global energy mix is both policy and price. The levelized cost of 
energy (LCOE)134 of many renewable sources declined substantially 
between 2010 and 2019. LCOE is a standardised measure of the 
cost of producing one unit of energy that is comparable across 
different types of generation. The global LCOE of solar PV fell by 82 
per cent over this time to US$0.0684 per kWh, while the LCOE of 
concentrated solar power fell by 47 per cent to US$0.182 per kWh. 
Onshore wind generation is down by 38 per cent over the same 
period, while offshore wind has declined by 29 per cent.135

The acceleration of these trends in renewable generation is critical 
to achieving global climate targets. For example, according to the 
International Renewable Energy Agency (IRENA), electrification 
is emerging as a key solution for reducing emissions – but only if 
paired with clean electricity, which increasingly can be sourced at 
the lowest cost from renewable energy.

According to IRENA, the share of electricity in total world energy 
use must increase to almost 50 per cent by 2050, up from 20 per 
cent today. Renewables would then make up two-thirds of energy 
consumption and 86 per cent of power generation by 2050.136

Achieving the projected growth in renewables generation 
and translating that to a higher renewable share of energy 
consumption, requires further developments in energy storage. 
Hydrogen is a potential storage solution to complement 
conventional battery storage, with applications from large-scale 
storage to support energy-intensive manufacturing activity to 
small-scale hydrogen cells powering road vehicles.

Many of these applications are already occurring. For example, 
bus operator Transit Systems and its partners have signalled a 
willingness to produce and roll out a fleet of up to 100 hydrogen 
buses in Australia in 2021, having previously managed a fleet 
of 10 hydrogen buses in London.137 Utilising hydrogen as a 
means of decarbonising Australia’s transport network was 
identified as a priority in the Australian Government’s National 
Hydrogen Strategy.138

Consistent with growing global interest in using hydrogen as a 
solution to renewable energy generation and storage challenges, 
global demand for hydrogen is projected to increase rapidly over 

the next three decades. A review of hydrogen demand forecasts 
compiled by Deloitte Access Economics found that global hydrogen 
demand could reach as much as 488 million tonnes in 2050, 
representing annual growth of 6.3 per cent on the 70 million 
tonnes observed in 2018.139

The growing renewable energy sector has resulted in an increase 
in for highly skilled renewable energy jobs. According to the World 
Economic Forum, resource sectors including ‘Energy Utilities 
and Technologies’ and ‘Oil and Gas’, ranked renewable energy 
engineers in the top two as a key emerging role that is currently in 
high demand.140

In Australia, the Climate Council estimates that if 50 per cent of 
electricity is derived from renewable sources by 2030, the result 
will be net job creation of 28,000 jobs. Job losses in coal fired 
electricity generation will be more than compensated by increased 
employment in the renewable energy sector.141

5.3.4.2 Western Australia’s potential

Western Australia has a significant wealth of renewable energy 
resources to capitalise on these trends. The State’s combination of 
solar, wind and ocean resources are world leading. 

Figure 5.23 shows global photvoltaic (PV) power generation 
potential, while Figure 5.24 shows world direct normal irradiance 
(DNI). DNI measures the amount of solar radiation received per 
unit area by a surface that is always held perpendicular to the rays 
that come in a straight line from the direction of the sun. DNI is of 
particular interest to concentrating solar thermal installations and 
installations that track the position of the sun.142

Figure 5.25 shows the average daily sunshine duration across 
Australia based on data from 90 recording stations over 15 years. 

Figure 5.23, Figure 5.24 and Figure 5.25 confirm that Australia 
– and particularly the mid and north west coast of WA – have 
signifcant PV potential, with Port Hedland in particular recording 
up to 11 hours sunshine on average per day – the highest 
across Australia.
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Figure 5.23: World photovoltaic power potential

Figure 5.24: World direct normal irradiance 

Source: World Bank, Esmap, SOLARGIS

Source: World Bank, Esmap, SOLARGIS
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Figure 5.25: Average daily sunshine hours, Australia

Source: Australian Bureau of Meteorology

Figure 5.23 (global PV power generation potential) and Figure 5.24 
(world DNI) show that other global jurisdictions also possesses 
significant solar potential – namely Africa, Chile and the US west 
coast. However, Western Australia holds a critical advantage over 
these other regions: available geographic area.

The Pilbara, Midwest and Gascoyne regions of WA, which possess 
significant solar potential, have a combined land mass of 1.1 million 
square kilometres. These regions have a combined population 
density of just 0.2 persons per square kilometre, meaning there are 
significant tracts of unpopulated areas to develop large-scale solar 

facilities relative to areas such as south west Africa, the US west 
coast and Chile. While these regions have strong solar potential, 
they are constrained by the availability of land and the presence of 
dense populations.  

Western Australia also possesses significant capacity to generate 
energy from wind. Figure 5.26 shows an estimate of mean wind 
power density at 100m above surface level. Power density 
indicates wind power potential, part of which can be extracted by 
wind turbines. The map is derived from high-resolution wind speed 
distributions based on a chain of models.
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Figure 5.26: Global mean wind speed at 100m above surface, metres per second

Source: World Bank, Esmap, DTU Wind Energy, Vortex

Average annual wind speeds of 6.5 metres per second (m/s) or 
greater at 80m above surface level are generally considered 
commercially viable.143 Figure 5.26 shows that large parts of 
Western Australia’s coast and inland areas are characterised by 
wind speeds of well over 8 m/s at 100m. Most of the south west 
coast is characterised by wind speeds over 9.75 m/s.

Much like solar, it is evident that WA is not the only location in the 
world with significant wind potential. The advantage WA holds in 
wind energy again relates to availability of land for the development 
of large-scale wind farms. However, strong solar radiance is also a 
key driver of advantage when combined with wind potential.

According to Vasiliki et. al. (2019),144 hybrid solar-wind plants 
can reduce infrastructure investment costs given only a single 
grid connection point needs to be established in most cases. 

This reduces the overall grid investment cost and the subsequent 
grid tariffs. Land is also used more efficiently since installed 
capacity and energy output per square metre of land used 
increases. As such, the LCOE of solar-wind hybrid plants is likely 
to be much lower. These factors potentially improve the scope to 
achieve investment hurdle rates and reduce the requirement for 
economic support (where relevant). This places WA at a valuable 
global cost advantage in the development of renewable energy.

From a system integration point of view, hybrid plants can also 
offer a firmer capacity alternative (higher yearly capacity factor and 
more stable power output over time) to pure wind or solar plants 
given wind and solar radiance profiles are negatively correlated. 
Hybrid solar-wind plants can greatly improve energy system 
resilience when combined with storage systems. 
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Figure 5.27: World tidal fluctuations

Source: National Tidal Centre, Bureau of Meteorology

Western Australia also holds potential for ocean renewable energy 
– both tidal and wave energy. Tidal energy is generated from tidal 
movements, with tides containing potential energy related to the 
vertical fluctuations in sea level, and kinetic energy related to the 
horizontal motion of the water column.

Wave energy is generated by converting the energy of ocean 
waves (swells) into other forms of energy (currently only electricity). 
Figure 5.28 shows the global offshore average annual wave power 
distribution and confirms the southern coastline of Australia as a 
major global wave power resource.

According to the CSIRO,145 this is because strong Southern Ocean 
winds generate consistently large waves which travel northwards to 
Australia’s southern coastline. The large consistent swell provides 
ideal conditions for wave energy production. CSIRO research 

shows wave energy could contribute up to 11 per cent of Australia’s 
energy (enough to power a city the size of Melbourne) by 2050.

The UWA Great Southern Marine Research Facility, housing the 
Wave Energy Research Centre, was opened in Albany, Western 
Australia in 2019. Its establishment recognises the renewable 
energy opportunity off the southern coast of WA. The Centre is 
seeking to uncover the best methods for harnessing renewable 
energy from the oceans.

Across Australia, the highest amplitudes of tidal height occur 
on the Kimberley and Pilbara coasts of northern WA, with King 
Sound near Derby well-known for having Australia’s largest tides 
(Figure 5.27).



State Infrastructure Strategy Scenario Planning Infrastructure WA

96

Figure 5.28: Global offshore annual wave power level distribution

Source: Cornett (2008)146 

As already recognised by the WA Government, renewable hydrogen 
could also be developed into an area of comparative advantage for 
the state. 

Hydrogen is a clean energy carrier that can play an important role 
in the global energy transition. Hydrogen is an important fuel in 
this context as it may help to reduce emissions across hard-to-
decarbonise energy uses such as energy-intensive industries, 
trucks, aviation, shipping and heating applications.

IRENA’s Renewable Energy Roadmap indicates a 6 per cent 
hydrogen share of total final energy consumption could be 
achieved by 2050, up from 4 per cent at present. However, the 
Hydrogen Council suggests that an 18 per cent share can be 
achieved by 2050.147

The decarbonisation impact of hydrogen depends on how it is 
produced. It is currently almost entirely supplied from natural 
gas and coal (termed ‘grey hydrogen’). Producing hydrogen from 
renewable electricity (‘green hydrogen’) is currently not cost 
competitive, although the costs of producing hydrogen from 
renewable electricity are reducing. 

This highlights WA’s opportunity in hydrogen as a region rich in 
natural gas, which can be used as a transition fuel to establish 
a hydrogen sector. ‘Blue hydrogen’ is made from natural gas 
through the process of steam methane reforming. While CO2 
emissions are generated during this process, these can be 
managed through market offset or technical abatement to create a 
carbon-neutral product.148

According to Oxford University,149 the priority use of electricity from 
renewables will be to decarbonise the power sector, and until that 
is achieved, little renewable electricity will be left for the production 
of green hydrogen. Therefore, in its view blue hydrogen must pave 
the way for the later use of green hydrogen (a period of decades 
potentially) – produced from renewable electricity. 

As at October 2020, Western Australia hosted five hydrogen-
specific demonstration projects and research facilities,150 while 
Woodside were progressing the Badgingarra Renewable Hydrogen 
Project. Located at the Badgingarra Wind Solar Farm in Western 
Australia, the project proposes to use renewable power to produce 
hydrogen for use in power generation, transport and industrial 
applications. The project also aims to provide clear longer-term 
options for pipeline delivery of hydrogen to Perth.

Overall, the renewable energy opportunity for WA is to complement 
its current global energy exports (mostly via carbon-based oil and 
gas products) with renewable energy supplies. The method of supply 
is to be determined but may include hydrogen, ammonia, subsea 
cables or other energy carriages yet to be developed. 

There are also strategic linkages between the growth and 
development of a clean energy sector in WA to the state’s 
traditional strengths in mineral extraction.

For example, traditional iron ore reduction in steelmaking utilises 
a chemical reaction between iron oxide and carbon monoxide 
sourced from heating coke fuel in a blast furnace. Coke acts as 
both a fuel and reducing agent in the blast furnace, forming carbon 
monoxide when burned, and reacts with the iron oxide to produce 
molten pig iron and carbon dioxide.
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Figure 5.29: R&D expenditure as a per cent of GDP Figure 5.30: ICT service exports (BoP, current US$)

New production processes are exploring the use of hydrogen gas 
instead of coke. Hydrogen reacts with iron oxide in a similar fashion 
to carbon monoxide, although the only by-product is water vapor. 
When hydrogen used in this process is derived from renewable or 
decarbonised sources itself, the steel making process can become 
completely emission-free, creating ‘green steel.’151

Clean-energy technologies also often require more critical minerals 
than their traditional counterparts. An electric car uses five times 
the amount of minerals as a combustion-engine vehicle, and a 
wind farm on land requires eight times the minerals needed by 
a conventional gas-fired power plant with the same capacity. 
Similarly, energy-efficient, fossil-fuelled power plants need 
significantly more nickel than their less efficient peers.152

The World Bank predicts that the production of minerals such as 
graphite, lithium and cobalt will rise by 500 per cent by 2050 to 
enable the world’s energy transition.153

WA’s ability to aid the global energy transition both directly through 
renewable energy exports and indirectly through supporting the 
renewable energy supply chain presents a significant opportunity 
for the State.

5.3.5 Opportunity 5: Approaching the technology frontier

Under this opportunity, WA leverages its existing 
internationally recognised leadership in advanced 
technology (previously concentrated within WA’s Mining, 
Equipment, Technology and Services (METS) and Petroleum 
Engineering and Technical Services (PETS sectors), to create 
a robust technology start-up and investment ecosystem.

Supported by its strengths in space astronomy and related 
adjacent technologies, this sees innovation applied to cross-sector 
solutions (such as road and public transport, precision agriculture, 
remote health, construction). WA’s potential in bio-prospecting and 
medical research are developed with R&D leading to increased 
downstream investment. Rapid adoption of new technology 
and advanced manufacturing are underpinned by strong cyber 
security resilience.

5.3.5.1 Global trends

Technological advancement has played a significant role in 
shaping societies and economies across the world over the 
past 20 years. Research and development (R&D) activities are 
critical to technological innovation and the accumulation of 
knowledge capital.

These activities have risen substantially across the world in recent 
years, with R&D expenditure since 2000 rising as a proportion 
of GDP (Figure 5.29). The value of global information and 
communications technology (ICT) service exports have also risen 
sharply through time (Figure 5.30). 

Including price effects, the global value of ICT service exports rose 
three-fold between 2004 and 2017 to over US$500bn, as shown in 
Figure 5.30. This includes computer and communications services, 
and information services (computer data and news-related service 
transactions).

This spur towards greater innovation is also evident in patent 
registrations. At its peak in 2016, global technology patents rose 
by over two-thirds from 1999 levels, with the most significant 
rises relating to electrical machinery, computer technology, digital 
communications and transport related technologies.154 
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The growth in investment in technology reflects the large payoffs 
available. Intellectual capital has risen in value compared to 
physical labour, natural resources and financial capital as it is the 
only factor of production that does not suffer scarcity – i.e. there 
is no limit on the supply or use of intellectual capital, and it is not 
consumed or depreciated when used in the production of goods 
and services. This has placed a premium on the creation and 
application of knowledge to gain competitive advantage.

In many OECD countries, business investment in knowledge-based 
capital has increased faster than investment in physical capital. 
Over 20 per cent of investment in gross fixed capital formation in 

France, Japan, UK and the USA is accounted for by investment in 
knowledge-based capital (Figure 5.31).

This excludes investment in ICT products (e.g. computer software 
and databases, telecommunications equipment and computer 
hardware), which account for a further 10 to 15 per cent of capital 
formation in many of these jurisdictions. Emerging markets are 
also making concerted efforts to develop knowledge-based capital 
to increase productivity and occupy higher-value segments in 
global production chains.155 

Figure 5.31: Investment in intellectual property assets, as a per cent of total 
gross fixed capital formation

Source: OECD
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Investment in technology and knowledge-based capital will grow 
further in future as a host of new technologies (both currently 
known and yet unknown) are applied across industry sectors 
and communities.

For example, global spending on artificial intelligence (AI) is 
expected to double between 2020 and 2024 alone, to more than 
US$110 billion. Demand for AI is expected to rise as companies 
recognise the opportunities to boost efficiency, particularly in 
retail, banking and healthcare.156

The Internet of Things (IoT) will enable technology to shape our 
everyday lives and decisions to an even greater extent in future, 
with of IoT-connected devices likely to be present around the world 
by 2030. 

Connectivity and sharing of data between IoT devices will be 
enabled by advancements in remote internet access. Investments 
in 5G networks are predicted to reach US$1 trillion worldwide 
by 2025.157 As an example of the improvement in remote speeds 
possible with 5G, a full quality video or film that takes 10 minutes 
to download over the 4G network will take two or three seconds 
under a 5G network.158

According to Goldman Sachs,159 the global market for augmented 
reality (AR) and virtual reality (VR) is expected to be worth up 
to US$80bn by 2025 (US$35 billion software and US$45 billion 
hardware). The value of commercial applications of AR and 
VR are predicted to rival that of consumer applications, which 
currently dominate use (mostly gaming and social media). 
Significant potential uses cases have been identified for AR and VR 
applications in biotechnology, and healthcare, which are expected 
to drive the growth of the AR and VR market in future.
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For example, in the clinical healthcare setting, AR is helping 
physicians at the point of care by enabling surgeons to use a 
heads-up display which provides a data overlay on a patient’s body 
during surgery.160

The above rollcall of technologies covers well known and largely 
established applications. However, several other emerging 
technologies may also rapidly affect the way the world lives 
and works over the next 20 years. The Gartner ‘Hype Cycle’ for 
emerging technologies is a useful window to the future on such 
matters (Figure 5.32).

The hype cycle distils more than 1,700 unique technologies into 
a short list of critical future technologies and trends. The 2020 
hype cycle highlights 30 technology profiles that could significantly 
change society and business over the next five to ten years.

For example, with technology reaching the physical limits of 
silicon, the 2020 hype cycle points to the long-term evolution of 
new advanced materials with enhanced capabilities designed to 
support smaller, faster technologies. For example, ‘DNA computing 
and storage’ uses DNA and biochemistry in place of silicon or 
quantum architectures to perform computation or store data. 
Successful DNA computing and storage would transform data 
storage, processing parallelism and computing efficiency.161 

Figure 5.32: The Gartner ‘hype’ cycle for emerging technologies, 2020

Source: Gartner Inc.

Importantly, the nature, skills and expectations for work are 
changing as a result of technology. Less routine jobs that are 
harder to automate, have experienced employment growth.162 
This is not to say that there will be no job losses. Some roles risk 
redundancy and will require individuals to re-train, re-skill and be 
re-deployed. However, as some jobs are lost, others will be created. 
And in net terms, it is expected that the latter will outweigh the 
former. The World Economic Forum estimates that while 75 million 
jobs will be displaced globally, 133 million new jobs will be created 
as a result of increased adoption of technology.163

The rise of technology is already resulting in skills shortages. In 
Australia, coding and programming skills are often identified as 
an area of shortage in a digital future. While there is a significant 
shortage of these skills, this shortage is dwarfed by the shortage 
in digital literacy skills – demand for digital literacy skills already 
exceeds supply by around 3 million.164 
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5.3.5.2 Western Australia’s potential

Western Australia is an important incubator of knowledge capital 
and technological innovation, particularly for resources extraction. 
Between 2005-06 and 2017-18, WA was the location for over 

$161 billion of R&D investment, although this spend has reduced 
in recent years as WA’s economic growth has tapered (Figure 5.33). 
During the entire period shown in Figure 5.33 however, the 
state accounted for over 16 per cent of national R&D spend by 
Australian businesses. 

Figure 5.33: Total business expenditure on R&D, Western Australia

Figure 5.34: Business expenditure on R&D, Western Australia, 2005-06 to 2017-18* 
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Figure 5.34 confirms that WA R&D spend is concentrated within 
the mining and energy sectors. Of the $161 billion invested in WA 

between 2005-06 and 2017-18, some 54 per cent occurred in the 
oil and gas, minerals, exploration and mining services sectors.

Oil and Gas 
Extraction, 
21.3%

Metal Ore 
Mining, 27.1%

Exploration and Other 
Mining Support 
Services, 5.9%

Professional, Scientific and 
Technical Services, 6.1%

All other, 39.5%

$161bn
R&D investment
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This concentration of R&D spend in the WA resources sector 
is partly a legacy of the commodity cycle. The significant rise in 
revenue enjoyed by the WA resources sector during the upswing 
of the commodity price cycle, combined with the need to generate 
efficiencies quickly as prices subsequently fell sharply created the 
platform in WA for firms to invest in remote digital operations and 
autonomous operations in mineral and oil and gas extraction.

The Mining Equipment, Technology and Services (METS) and 
Petroleum Engineering and Technical Services (PETS) sectors are 
key contributors to the technological strength of the resources 
sector. Firms operating in these sectors provide value-adding 
services and products to the resources sector, including 
equipment manufacturing, computer and software systems design 
telecommunications and other support services.

The METS and PETS sectors are key drivers and enablers of 
innovation in the resources sector. In Australia, the ingenuity and 
expertise of the METS sector has led to fivefold growth over the 
past 15 years, a faster rate than the mining sector it supports. The 
METS sector has developed advanced skills and capabilities that 
are highly differentiated in the global marketplace165. 

The METS sector is significant in Western Australia, giving the state 
a deep pool of skilled workers and an advanced technology base 
in mining. WA hosts almost a quarter of national METS businesses, 
while in the Pilbara region, the METS sector directly contributed 
$30.9 billion in value added to the regional economy in 2015-16 and 
supported around 47,100 direct FTE jobs166, although most of these 
roles were fly-in-fly-out (FIFO) positions. The FIFO positions allow 
resource companies to draw from a wider pool of workers, while 
also providing the opportunity to spread the economic benefits of 
resource industry employment to the rest of the State.

The application of these technologies in the WA resources sector 
reflects the large geographic distances between the location of 
WA’s resource endowments and its population base. Remote and 
autonomous technology enables operations to be managed and 
monitored across large geographic distances. This has established 
WA as a world leader in these technologies as they apply to 
resource extraction.

For example, an estimated 369 autonomous haulage trucks were in 
operation across the WA mining sector in early 2020, representing 
80 per cent of the total number of autonomous trucks in use in 
mining operations around the world. Rio Tinto is planning to add a 
further 130 autonomous trucks across its Pilbara operations, while 
BHP has plans to automate up to 500 haul trucks across its WA iron 
ore and Queensland coal mines between 2020 and 2023167.
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Rio Tinto and BHP also operate autonomous drilling systems in 
the Pilbara. These autonomous drill systems enable an operator 
using a single console at a remote location to control multiple 
autonomous drill rigs from various manufacturers simultaneously, 
improving precision and equipment utilisation. When trialling its 
autonomous drilling systems, BHP reported an estimated 20 per 
cent improvement in efficiency relative to conventional drilling168.

Fortescue, Rio Tinto and BHP have also established integrated 
remote operations centres in Perth to manage the operations of 
their Pilbara mines – up to 1,500km away. The remote integrated 
operations centres have revolutionised how the industry has 
approached integrated mining by transforming multiple individual 
mines into one integrated mining processing and logistics system 
that is controlled by centralised operators.   

The consolidation of control at a single site requiring significant data 
streaming, enabling these integrated operating centres to apply 
complementary technologies such as IoT to enhance the efficiency 
of operations. For example, Rio Tinto’s operations generate a 
combined 2.4 terabytes of data every minute from hundreds of 
pieces of mobile equipment and sensors that provide real-time data 
on location and condition monitoring of the equipment169. 

The management and analysis of such significant data and 
information flows gels naturally with the state’s rising status in 
radio astronomy. WA will host the Square Kilometre Array (SKA) 
Project in the Mid West region, where the Murchison Radio-
astronomy Observatory is already located.

The SKA will be the world’s largest and most powerful radio 
telescope, with the first phase of the SKA scheduled to begin 
construction in 2020. The SKA will provide a great leap in sensitivity, 
resolution and survey speed compared to existing radio telescopes, 
enabling it to revolutionise understanding of the Universe170.

The data processing needs of the SKA present a significant challenge 
and opportunity for the project. The SKA Science Data Processor 
(SDP) is expected to process up to 1 terabyte per second of data and 
create around 200-300 petabytes of data products each year. Every 
year, the volume of data stored by the SKA would fill over a million 
500GB laptops171. The SDP element of the SKA focuses on the design 
of the computing platforms, software and algorithms needed to 
process data from the correlator into science data products172.

Two precursor projects to the SKA - the CSIRO’s Australian Square 
Kilometre Array Pathfinder (ASKAP) and the Murchison Widefield 
Array (MWA) - were launched in late 2012 and have served as 
important technological demonstrators for SKA. These precursors 
are located at the Murchison Radio-astronomy Observatory. 

The Pawsey Supercomputing Centre is an 
unincorporated joint venture between CSIRO, Curtin 
University, Edith Cowan University, Murdoch University 
and The University of Western Australia.  It is supported 
by the Western Australian and Federal Governments.

The Centre is one of two, Tier-1, High Performance 
Computing facilities in Australia, whose primary 
function is to accelerate scientific research for 
the benefit of the nation. The Centre’s service and 
expertise in supercomputing, data, cloud services and 
visualisation, enables research across a spread of 
domains including astronomy, life sciences, medicine, 
energy, resources and artificial intelligence.

Data is stored close to supercomputers, allowing 
seamless analysis. The adjacent, remote rendering 
capability allows real-time visualisation of simulations 
and data.

Projects using the Pawsey Supercomputing Centre’s 
resources often produce seemingly unmanageable 
amounts of data. Not only does this data need to be 
stored, but scientific computing places new demands on 
researchers to curate and share their data, as well as to 
ensure the value, accuracy and longevity of their results.

To enable projects and researchers to do this, Pawsey 
host a range of advanced data storage and analysis 
tools. The petascale supercomputer enables a 
researcher to generate and subsequently analyse data 
of unprecedented size and complexity. Data visualisation 
(the process of applying advanced algorithms and 
computer graphics to data) allows researchers to 
better understand their raw data and translate it into 
meaningful forms.

The Pawsey Supercomputing Centre Visualisation 
team provides a package of hardware, software 
and expertise, to tackle the whole range of 
visualisation activities that are relevant to the Pawsey 
Supercomputing Centre user community.

Box 2: Case study - The Pawsey 
Supercomputing Centre
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In 2009, as part of the Commonwealth Government’s Super 
Science initiative, $80m of funding was secured to establish a 
‘petascale’ supercomputing facility to support these precursor 
projects at the Australian Resources Research Centre in Perth. 
In 2010, the Centre was declared a Centre of Expertise in High 
Performance Computing by the Australian Computer Society (a 
prestigious vote of confidence within the industry)173.

In 2014, the joint venture running the centre amended its title 
to the Pawsey Supercomputing Centre (Box 2174). The Pawsey 
Supercomputing Centre’s ‘Galaxy’ supercomputer is the real-time 
processor for the ASKAP project, and is also used for reprocessing 
of MWA data. Both of these projects store data on the Pawsey 

Centre hierarchical storage management (HSM) service. Both the 
Pawsey Supercomputing Centre’s infrastructure and operational 
support is critical for the success of these SKA precursors.

As noted in Box 2, WA’s status as a leader in the accumulation of 
knowledge capital is not limited to the extraction of resources 
alone. Figure 5.35 shows sectors in which WA has attracted over 
10 per cent of national investment in R&D between 2005-06 and 
2017-18. Aside from resource extraction, metal manufacturing, 
agriculture, engineering construction, and forestry in WA have 
all attracted a large share of national R&D spending over the 
past decade.

Figure 5.35: Significant (>10 per cent) WA shares of national business expenditure 
on R&D, 2005-06 to 2017-18*
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WA’s relative strength in R&D for primary metal and fabricated 
metal manufacturing reflects the state’s large heavy industry base 
that has developed over time to service the resources sector.

The nature of the resources industry in requiring many low-
volume components that are relatively expensive to manufacture, 
stock and replace, make additive manufacturing a key growth 
opportunity for WA. 

Additive manufacturing, also known as 3D printing, is a 
transformative approach to industrial production which creates 
physical (or 3D) objects by layering materials based on a digital 
model (see Appendix A.2.1).

Additive manufacturing could optimise asset maintenance in the 
resources sector by enabling faster repairs, lower obsolescence 
risk, and improved design quality through on-demand printing of 
critical parts175. These are valuable benefits for WA mining and oil 
and gas operators given the significant logistical challenges faced in 
managing supply chains for remote operations in an isolated state.

Most operators minimise the risk of unscheduled downtime by 
maintaining large inventories of critical spare parts. Traditionally, 
it has been more cost-effective to overstock parts than to deal 
with extended downtime, although overstocking parts is costly in 
itself176.

The existing depth of expertise and opportunity in metal 
manufacturing in WA is enabling the state to play a larger role 
in additive manufacturing to service the resources sector 
(see Box 3177).
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The state’s manufacturing strength is displayed at the Australian 
Marine Complex (AMC) in Henderson, 23 kilometres south of 
Perth. The AMC is a centre of excellence for manufacturing and was 
developed in the early 2000s to allow the clustering of fabrication, 
engineering support services, maritime and technology firms.

The AMC is currently home to the largest marine industry in 
Australia178; although it supports a range of industry sectors from 
resources and defence, to transport and commercial shipbuilding. 
Many of the firms located at the AMC have the ability to service 
multiple sectors.

The technology precinct within the AMC is a leading location 
for driving innovative research, education and technology 
development for the defence, marine, oil and gas, and resource 
sectors in Australia. Through co-location, the technology precinct 
enables small to medium enterprises, research, and support 
organisations to collaborate and create new solutions for 
industry179 (see Box 4180).

Western Australia has substantial marine repair, refit and 
modernisation capability centred around the AMC and its Marine 
Support Facility. The AMC is of national importance in this regard, 
being one of two locations identified for naval ship building in 
Australia181. The defence shipbuilding and maintenance undertaken 
at the AMC has the potential to foster modern, innovative and 
secure manufacturing capability and infrastructure in WA, 
matching the cutting-edge technologies that are increasingly 
critical to modern military assets182.

For example, the Arafura class offshore patrol vessels (OPV) 
being built by the Royal Australian Navy (and partly manufactured 
by Civmec at the AMC) has an advanced control system and 
on-board electronic warfare system, including communication, 
navigation, sensor systems and next-generation 2D radar and 
electro-optical sensors183.

There is a significant opportunity for WA to continue to build its 
base in naval shipbuilding and extend from oil and gas and subsea 
expertise, to engage with the development of technology for naval 
vessels. Over time this can enable knowledge, technology and skills 
transfer to other areas of the economy, allowing expansion into 
new markets and export opportunities. The potential to develop 
a strong sustainment sector can also drive innovation, industry 
competitiveness, create jobs and accelerate the growth of WA’s 
advanced manufacturing sector184.

Aurora Labs Limited, an industrial technology and 
innovation company based in Perth, specialises in the 
development of 3D metal printers, powders, digital 
parts and their associated intellectual property.

Aurora has designed and built the world’s fastest 
commercially available 3D metal printer; the Rapid 
Manufacturing Printer 1 (RMP-1). The RMP-1 has the 
potential to revolutionise metal manufacturing: it can 
print up to 350kg of material a day, a rate analysts 
estimate is between five and 30 times faster than the 
quickest printers currently on the market and a 2,000 
per cent jump in speed compared to Aurora’s previous 
printer model.

Aurora Labs entered a joint venture with WorleyParsons 
Services (Advisian) in 2018, with the 50/50 shared 
venture forming AdditiveNow, which provides an 
additive manufacturing service package to the oil and 
gas and mining industry. As an example, in October 
2018, Aurora signed a non-binding preliminary 
agreement with Fortescue Metals Group to work on 3D 
printing technology for mining. 

In October 2019, Aurora also entered an agreement to 
supply an RMP-1 Beta metal printer to AdditiveNow. 
The machine will service demand for printing among 
AdditiveNow’s tier one resource clients in Australia.

In October 2020, Aurora Labs announced that it was 
in discussions with HP Inc., investigating the potential 
compatibility of HP software to generate 3D print files 
with Aurora’s printers.

Box 3: Case study - The Rapid 
Manufacturing Printer 1
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The development of a strong naval shipbuilding and sustainment 
industry in WA requires not only modern, technologically capable 
and productive shipyards, but also shipyards (and companies that 
support the construction) that are highly secure, against electronic 
intrusion given the very sensitive technologies that these naval 
platforms host.

This is a similar security task for the state’s resources sector, given 
the scale of its operations across the state, and the safety and 
financial implications of an electronic intrusion which disrupts 
operations or results in the theft of sensitive commercial material. 
These considerations give WA a critical national role in monitoring, 
identifying and eliminating cyber security threats to its resources 
and defence sectors.

Reflecting this, Edith Cowan University (ECU) Joondalup was 
announced as the location of WA’s first Innovation Hub in 2017, 
with the initial focus of the hub on cyber security. The hub 
leverages ECU’s reputation as a world leader in cyber security 
research (see Box 5185) and brings together ECU’s cyber security 
expertise, the Australian Security Growth Network, AustCyber, and 
the Cyber Security Cooperative Research Centre186.

An investment of $800k from the State Government’s New 
Industries Fund was committed to bring together public, private 
and research sectors headquartered at the ECU Joondalup 
Campus. In September 2017, ECU and the State Government 
were announced as principal partners in a Federal Government 
supported $50m Cyber Security CRC. In April 2018 the Federal 
Government, in cooperation with State Government launched the 
CRC which will focus on three key areas187:

 • Ensuring the security of critical infrastructure by developing 
innovative approaches, tools and techniques to predict, prevent, 
detect, and respond to cyber threats

 • Enabling Australian individuals, businesses and industries 
to access cyber security solutions which build national and 
international confidence in Australia as a safe and trusted place 
to do business and access cyber space

 • Building the next generation of industry, government and 
research cyber security leaders, and increasing maturity, 
capability and collaboration in the sector.

The CRC currently benefits from $140m in funding from 
25 industry, government, university and research participants, 
and includes the $50 million from the Australian Government 
over seven years and $5.6 million from the WA Government over 
seven years.

Matrix Composites and Engineering is based at the 
Australian Marine Complex and specialises in the 
design, engineering and manufacture of composite and 
advanced material technology solutions for the civil 
and infrastructure, resources, oil and gas, defence, and 
transportation industries.

In 2011, Matrix opened the largest composites syntactic 
manufacturing plant in the world at the AMC. The 
plant uses highly automated manufacturing processes 
including moving work cells and production lines, 
automated chemical processing, robotics and Scada-
based control systems. The complex includes an R&D 
department run by scientists and material engineers 
from a broad spectrum of industry disciplines.

Over the past decade Matrix has also developed an 
expertise in the application of advanced manufacturing 
principles. This has enabled the company to build a core 
capability in the field of mass production of technically 
challenging composite parts.

It has also developed a number of proprietary, patented 
engineering technologies that are designed certified and 
tested to international standards. Matrix is responsible 
for the conception, development, engineering, testing 
and commercialisation of products that are based on 
these technologies.

This includes a propriety material, Kinetica, to absorb 
energy. It is designed to crush under impact, to protect 
structures such as crash barriers or blast walls.

In 2019, Matrix Composites & Engineering Matrix was 
an industry partner with British firm Qinetiq and 
local universities awarded a $1.5 million grant to 
develop stealth materials that will make submarines 
harder to detect. The fund allocates support for 
innovation in areas such as quantum science and 
autonomous systems

Box 4: Case study – Innovation in 
composite materials 



State Infrastructure Strategy Scenario Planning Infrastructure WA

106

WA’s growing industry base in technology and innovation can also 
open future opportunities in biodiversity and medical research. 
Western Australia has a globally unique biodiversity characterised 
by significant regional endemism, meaning the state has plants and 
animals that only live in a particular location.

This is due to the State’s geographical expanse, climatic diversity, 
areas of relative wilderness, regions with extremely nutrient-
impoverished soils, and the fact that significant areas of WA have 
not been covered by sea or glaciated over geological time188.

By way of example, there are more species of flowering plants in 
the Fitzgerald River National Park on the state’s south coast than 
in the whole of the United Kingdom. This contributes to the South 
West of WA being one of only 34 Global Biodiversity Hotspots (and 
the only in Australia), defined as geographical regions that have at 
least 1,500 vascular plant species and have lost at least 70 per cent 
of their original supporting habitat189.

This untapped biodiversity could represent significant opportunity for 
WA, given that a biological diversity of microorganisms, flora and fauna 
provide extensive benefits for biological, health, and pharmacological 
sciences. Significant medical and pharmacological discoveries are 
made through greater understanding of a region’s biodiversity190.

According to the World Health Organisation (WHO)191, traditional 
medicine continues to play an essential role in health care, 
especially in primary health care. The WHO estimate that 
traditional medicines are used by 60 per cent of the world’s 
population, and in some countries are extensively incorporated 
into public health systems.

Although synthetic medicines are available for many purposes, 
the WHO recognises that the global need and demand for natural 
products persists for use as medicinal products and biomedical 
research that relies on plants, animals and microbes to understand 
human physiology and to understand and treat human diseases.

Technological developments can assist in the protection, identification 
and cataloguing of WA’s unique biodiversity. For example192:

 • The availability of real-time data on the health of habitats, 
biota, and biological processes that they harbor, allowing better 
mitigation of threats they face

 • Hyperspectral imagery of landscapes can provide detailed 
information on many chemical and geological parameters and 
biological processes in both terrestrial and aquatic systems

 • Imaging techniques, data analysis, and modes of deployment, 
including aerial and aquatic drones used to routinely monitor 
tracts of habitat and individual animals

 • Bioremediation techniques - for example - the use of plants 
and microbes to extract metal contaminants, have advanced 
to the point that natural processes can be used to help ‘re-wild’ 
damaged habitats.

The Edith Cowan University (ECU) Security Research 
Institute investigates issues in three main themes to 
deliver immediate and high impact outcomes: secure 
cyber systems, critical infrastructure security, and 
cyber crime.

ECU is an Australian Computer Society (ACS) Centre 
of Expertise in Security, has been recognised by the 
Australian Federal Government as an Academic Centre 
of Cyber Security Excellence (ACCSE), and operates as 
the headquarters of the federally funded Cyber Security 
Cooperative Research Centre (CyberSec CRC).

In 2017, ECU became one of only two designated ACCSEs 
in Australia, alongside the University of Melbourne 
receiving almost $1m in Federal Government funding. 
The ACCSE is a concerted effort to boost Australia’s 
cyber security capability. 

As an example, the Institute’s work on Radio frequency 
identification (RFIDs) security analysis found that while 
RFIDs are an increasingly common and cheap way to 
store and track inventory information, several security 
risks exist. This research has led to the discovery 
of a significant number of previously unpublished 
vulnerabilities that would have a devastating impact 
on the operation of RFID systems. Such discoveries are 
being used to evaluate existing systems and as a basis for 
developing countermeasures and attack detection tools.

In 2019, ECU announced it would expand its expertise in 
cyber security, computer science and digital citizenship 
with the launch of a new research institute - The 
Institute for Securing Digital Futures.

The Institute will bring together the University’s 
strengths across a number of related fields to work 
towards protecting Australia’s interests by linking 
research across five key areas where ECU already 
conducts study: Artificial intelligence and autonomous 
systems; Critical infrastructure security; Combatting 
cyber-enabled crime; Digital citizenship and human 
behaviour; and Secure systems.

Box 5: Case study – ECU Security 
Research Institute 
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These types of technologies can help ensure that habitats remain 
healthy and identify and protect the biota they are refuges for, 
while offering the possibility of rapid alert systems for failing food 
webs or trophic systems, or excessive human interference. Some 
of these technologies, such as and remote sensing applications 
and hyperspectral imagery, are in common use across the state’s 
resources sector.

Combining WA’s unique biodiversity with technology to identify 
and conserve critical plants, animals and microbes may present 
significant opportunities for health research in WA. Health and 
medical research in Western Australia is primarily undertaken 
by hospital research foundations, universities and independent 
institutes and foundations. According to the WA Department of 
Health193, 21 such foundations and institutes currently operate 
across the state. 

One of the state’s largest research institutes, the Harry Perkins 
Institute of Medical Research, recently showcased the possibilities 
of further exploring the application of biodiversity in critical 
healthcare (Box 6194).

5.3.6 Opportunity 6: Value adding for strategic commodities

Under this opportunity, WA’s stable institutions, operating 
environment and resource endowment sees it continue as a 
world class mining centre and enables it to become the major 
provider of raw and processed strategic minerals to US, UK 
and Eurozone, Japan and Korea, supplementing industrial 
metals and energy trade.

The application of METS and PETS technologies have enabled 
the State’s agriculture and food sector to expand their export 
footprint, displaying higher levels of productivity and stability. 
WA can retain a greater share of the value-adding activity by 
leveraging cheap reliable energy, supply chain security and stability 
and strategic partnerships. For minerals, some mass-produced 
components are still produced offshore however WA leads in 
IP generation given proximity to resources for mineral intensive 
battery technologies.

5.3.6.1 Global trends

Over the next two decades, advancements in technology, population 
growth and responses to climate change are expected to alter the 
global demand profile for strategic minerals – including lithium, 
cobalt, nickel and rare earths oxides – and agricultural commodities.

Significant growth in the use of electric vehicles is expected over 
the next decade, as manufacturers, drivers and policymakers 
attempt to shift away from internal combustion vehicles. 
Global sales of electric vehicles are projected to grow by at 
least 25 per cent per annum over the next 10 years,195 from an 
estimated 2.3 million sales in 2020 to more than 21 million sales by 
2030 (Figure 5.36).

Research conducted at the Harry Perkins Institute of 
Medical Research made global headlines in September 
2020, when it was found that venom from honeybees 
killed aggressive breast cancer cells. The research, 
published in the prestigious international journal NJP 
Nature Precision Oncology, found that honeybee venom 
induces cancer cell death in hard to treat triple-negative 
breast cancer with minimal effect on healthy cells.

Using the venom from 312 honeybees and bumblebees 
in Perth Western Australia, Ireland and England, Dr 
Ciara Duffy from the Harry Perkins Institute of Medical 
Research and The University of Western Australia, tested 
the effect of the venom on the clinical subtypes of breast 
cancer, including triple-negative breast cancer, which 
has limited treatment options.

The results revealed that honeybee venom rapidly 
destroyed triple-negative breast cancer and HER2-
enriched breast cancer cells.

A specific concentration of honeybee venom can induce 
100% cancer cell death, while having minimal effects 
on normal cells. Melittin in honeybee venom also had 
another remarkable effect; within 20 minutes, melittin 
was able to substantially reduce the chemical messages 
of cancer cells that are essential to cancer cell growth 
and cell division.

While there are 20,000 species of bees, Dr Duffy wanted 
to compare the effects of Perth honeybee venom to 
other honeybee populations in Ireland and England, 
as well as to the venom of bumblebees. It was found 
that the European honeybee in Australia, Ireland and 
England produced almost identical effects in breast 
cancer compared to normal cells. However, bumblebee 
venom was unable to induce cell death even at very 
high concentrations.

One of the first reports of the effects of bee venom was 
published in Nature in 1950, where the venom reduced 
the growth of tumours in plants. However, Dr Duffy said 
it was only in the past two decades that interest grew 
substantially into the effects of honeybee venom on 
different cancers.

In the future, studies will be required to formally assess 
the optimum method of delivery of melittin, as well as 
toxicities and maximum tolerated doses.

Box 6: Case study – The honeybee 
cancer breakthrough in WA 
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Figure 5.36: Global electric vehicle sales (millions per annum)

Figure 5.37: Forecast growth in global primary energy demand by source, 2019 to 2030 (compound annual growth rate)
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Demand for electric vehicles is an important indicator given their 
components use several strategic minerals: copper in charging 
technology, rare earth magnets in motors and lithium, cobalt, 
nickel and other materials in lithium-ion batteries.

A battery electric vehicle uses around 80kg of copper, almost 
four times the amount of copper (23kg) used in a standard 
internal combustion vehicle. An estimated 20 million electric 
vehicle charging points will be deployed across the globe by 2030, 
resulting in an increase in copper demand of 250 per cent on 
2019 levels. While copper is not defined as a ‘critical’ commodity 
by the Australian Government, is it an important input into the 
electric vehicle supply chain given its use in charging technology. 
Further, cobalt is primarily produced as a by-product in the 
processing of copper and nickel ore, meaning that the supply of 
copper is an important determinant of the supply of cobalt. 

Electric vehicle motors use neodymium magnets, which are 
30 per cent comprised of rare earth materials. Total demand 
for magnet rare earths is projected to grow at 9.7 per cent per 
annum over the decade to 2030. This compares to 7.1 per cent 
annual growth forecast for rare earths production over the same 
period, likely resulting in increasing prices as supply fails to keep up 
with demand.196

Outside of the electric vehicle market, strategic minerals will 
play a role in the growth of renewables in the global energy mix. 
Renewables accounted for around 10 per cent of global primary 
energy consumption in 2019, and this is projected to increase 
to around 15 per cent by 2030 under the International Energy 
Agency’s baseline scenario, based on current stated policies. 
That translates to annual growth in renewables consumption of 
4.3 percent to 2030, compared to 1.2 per cent annual growth for 
gas (Figure 5.37).
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Rapid growth in renewable generation will require an increase in 
energy storage capacity, so that intermittent renewable sources 
can provide a source of dispatchable baseline electricity supply. 
The global capacity of energy storage installations (excluding 
pumped hydro) is expected to increase by a factor of more than 
100 over the next two decades, from an estimated 9GW deployed 
in 2018 to 1,095GW deployed by 2040.197

While gas consumption is not expected to grow as fast as 
renewables, it is projected to maintain a steady share of the global 
primary energy mix between 2020 and 2030. That is, gas will be an 
important low-emissions alternative fuel as energy consumption 
shifts away from coal and oil but before a more comprehensive 
transition to renewables. 

Rare earths are critical inputs in the generation of renewable 
energy. For example, around 2 tonnes of rare earths permanent 
magnets are used in the production of a 3MW direct drive wind 
turbine, while rare earths are also used in the production of 
photovoltaic solar panels and in lithium-ion batteries required to 
store renewable energy.

Rare earths are also used in the production of military technology 
and hardware. For example, around 4.2 tonnes of rare earths are 
required in each US Navy Virginia-class nuclear submarine, and 
450kg of rare earths are used in the production of an F-35 fighter 
used by the Royal Australian Air Force.198 The strategic significance 
of their applications means that there is a heightened sense of 
concern around future supply chains for rare earth oxides, given 
that China currently accounts for around 80 per cent of global 
production.

The world’s population is projected to reach almost 10 billion 
people by 2050, with virtually all population growth over the next 
30 years occurring in developing and least developed countries.199

Growth in the number of people translates to growth in the 
amount of food required to sustain a larger population. This is 
especially true as the share of the global population living below 
the poverty line of US$1.25 per day is expected to decline by 2050. 

The United Nations estimates that by 2050, global food production 
will need to increase by 70-80 per cent relative to levels observed 
in 2005, almost twice as great as the forecast 40 per cent increase 
in population over that same period.200

The COVID-19 pandemic has exposed the instability and 
insecurity of supply chains for certain products that depend 
on staged production in different locations. Governments have 
responded with heightened concern for the security of supply 
of critical goods like medical equipment. This is likely to result in 
a shift in preference towards nations retaining value-adding and 
downstream processing activity to reduce exposure to future 
disruptions to international trade, and to co-locate stages of 
production where possible.

In Australia it has been argued that exporting commodities for 
value-adding overseas, while importing large quantities of value-
added goods, amounts to exporting jobs. Therefore, by increasing 
value-adding within Australia, new and diverse employment 
opportunities could be created, particularly in rural areas.201

5.3.6.2 Western Australia’s potential

Western Australia is well-placed not only to respond to growing 
global demand to be a provider of strategic commodities, but also 
to retain a greater share of value-adding activity within the State.

WA already represents a significant share of global production for 
several key commodities. As discussed in Chapter 4.3.4, in 2019-
20 WA accounted for more than half of total global production of 
lithium, around 12 per cent of the world’s rare earth oxides, 6 per 
cent of its nickel and 4 per cent of its cobalt.202 Importantly, for 
each of these strategic minerals, there was no material production 
in any other Australian jurisdiction in 2019-20.

WA is strongly positioned to continue its global role as a producer 
and exporter of these commodities due to the significance of its 
reserves. WA is home to the world’s second-largest reserves of 
cobalt (behind the Democratic Republic of Congo), nickel (behind 
Indonesia) and lithium (behind Chile) (Figure 5.38).
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Figure 5.38: Share of global reserves of selected commodities, February 2020
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While WA’s reserves of rare earth oxides are small relative to the 
total global stock, it faces a strategic advantage as a supplier to 
importers such as the United States given the size of reserves in 
countries such as China and Russia. Potential future supply from 
these countries is entangled in possible geopolitical and trade 
disruption. In contrast, WA – through the Australian Government 
– has the necessary existing security and strategic relationships to 
be well-positioned as a supplier to the US and other nations who 
may wish to avoid reliance on China and Russia as suppliers of 
strategic commodities.

Environmental and cost factors also make WA’s reserves of lithium 
more competitive than those of Chile. Most of Chile’s reserves 
are in underground salt lakes and the brine must be pumped to 
ground level and evaporated over a six-week period to extract the 
lithium slag.203 This has adverse impacts on groundwater levels and 
means that supply is less responsive to changes in demand.

There are also regulatory and policy barriers to foreign investment 
in lithium production and export in Chile,204 which increase the 
relative competitiveness of WA’s reserves.

In contrast, WA has a highly attractive investment environment 
supported by transparent policy and regulation. The State was 
the highest ranked out of 76 global jurisdictions for investment 
attractiveness in the Fraser Institute’s 2019 survey of global mining 
companies, including ranking 5th for perceptions of mining policy 
and 2nd for best practice minerals potential (see Chapter 4.3.1).

WA’s natural resource endowment, existing levels of production 
and attractive investment environment establish its potential 
to retain more value-adding processing activity within the State, 
rather than directly exporting raw materials.

While WA has historically benefited from direct export of primary 
products, it also has recent success stories in value-adding 
activity that demonstrate that future downstream processing is 
feasible. For example, the State has been a long-term exporter 
of spodumene concentrate but has recently attracted the 
necessary investment to process this into lithium hydroxide, a key 
component of the lithium-ion battery supply chain, with major 
producers Tianqi and Albemarle investing in plants at Kwinana and 
Kemerton, respectively.

Likewise, the production of finished zircon, ilmenite, rutile and 
upgraded synthetic rutile has been a long-standing feature of WA’s 
mineral sands industry, beyond the direct export of the heavy 
mineral concentrate from which these products are refined.

There are several factors that increase the likelihood that WA can 
realise value-adding opportunities in the future. First, high energy 
costs have traditionally been a barrier to downstream processing 
of raw materials in the State, although a potential abundance of 
renewable energy resources (see Chapter 5.3.4.2) means that in 
future, WA could generate the energy needed to conduct value-
adding activity without losing its cost competitiveness. Second, the 
instability of international supply chains exposed by the COVID-19 
pandemic means that there is a stronger case to co-locate 
downstream processing with the extraction of raw materials in 
WA. Finally, the changing geopolitical environment means that WA 
is well-placed to market strategic commodities to the US, UK and 
European nations that may wish to avoid a reliance on importing 
strategic commodities from other sources, such as China.
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WA has an abundance of the two key inputs to produce green 
(i.e. zero emissions) hydrogen: water and solar electricity. WA’s 
existing infrastructure associated with the LNG industry – such as 
for the liquefaction of gas – which could form the basis of future 
infrastructure required to convert hydrogen into a liquid storage 
product (such as ammonia) for transport and potential export.

WA’s advantage in hydrogen was the basis for the Australian 
Renewable Energy Agency (ARENA) and ATCO partnering in the 
Clean Energy Innovation Hub at Jandakot, one of the objectives 
of which is to establish Australia’s first commercialised green 
hydrogen energy ecosystem.

Strategic commodities are not limited to mineral products. While 
mining has been the dominant source of economic growth for 
Western Australia, it has a long history of producing and exporting 
quality agricultural products to the rest of the world. The State 
exported $6.3 billion worth of food and live animals in 2019-
20 – including wheat, meat and seafood – much of which was 
exported to fast-growing economies in east and south-east Asia 
(see Chapter 5.3.2).

The State has vast amounts of low-intensity land suited to organic 
beef, and an established beef processing industry suited to 
responding to future demand for premium boxed beef products 
from the world’s growing consumer class.205 On a per kilogram 
basis, boxed beef fetches an export price almost twice as great as 
live cattle,206 presenting an opportunity for WA to retain additional 
value within the State by converting a larger proportion of its total 
beef exports from live animals to boxed meat. There is similar 
potential for increasing the proportion of sheepmeat exported as 
boxed product, especially considering increased consumer and 
public attention paid to live sheep exports in recent years.

Similar opportunities exist where WA has significant existing levels 
of production of agricultural products with limited value-adding. 
For example, the State produces around half of Australia’s canola 

and its canola crop generally has a higher oil content than that 
produced in other states,207 but almost all the crop is exported, 
rather than being processed into canola oil and retaining additional 
value in WA.  In 2019-20, WA’s exports of oilseeds (dominated by 
canola) amounted to $783 million, while its exports of vegetable 
oils (including canola oil) were worth just $3 million.208

The State Government has supported a range of agricultural 
and agribusiness value-adding activities through the Value Add 
Investment Grants and Value Add Agribusiness Investment 
Attraction Fund schemes. Most recipients of these grants and 
investments are relatively small suppliers of specialised or niche 
agrifood products that attract high prices relative to their raw 
components. This represents an area of significant opportunity for 
WA, to expand the scale of production of high-quality, premium-
priced agrifoods for export. Examples include brewing, distilling 
and bottling of beer, gin and wine; packaging of dried and freeze-
dried fruit; and expanded abattoir capacity to produce specialised 
meat products.209

Across food and other agricultural commodities, as well as 
strategic minerals, there is a trend toward importers desiring 
greater transparency and insight into their primary suppliers’ 
supply chains. This includes large corporations meeting their 
environmental, social and corporate governance (ESG) objectives 
and responsibilities by examining suppliers’ supply chains for 
ethical procurement practices, child or modern slave labour and 
sustainable environmental conduct.

WA benefits from being an advanced economy with very high 
standards of regulation and enforcement regarding environmental 
and ethical aspects of economic activity. This is particularly true 
relative to many developing or least developed jurisdictions that 
are resource-rich and possess the natural endowment to compete 
with WA for key export commodities but lack the standards of 
environmental and ethical operations that importers increasingly 
require in the 21st Century.
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Identifying future risks for 
Western Australia
6.1 Introduction

The intersection of WA’s strengths (Chapter 4) with global drivers 
(Chapter 3) indicate where future opportunities lie for WA (Chapter 
5). However, some of these drivers can also present risks for 
Western Australia.

For example, as outlined in Chapter 5, climate change presents a 
significant opportunity for WA to become a larger green energy 
exporter. However, it also presents risks to infrastructure from 
rising sea levels and more severe weather events. Infrastructure 
can play a role in mitigating these risks and ensuring Western 
Australia’s standard of living is maintained. 

6.2 Global drivers: importance to Western Australia

As noted in Chapter 5.2, the first step in identifying opportunities 
that resonate with WA’s strengths and comparative advantages is 
to understand which global drivers are most relevant to Western 
Australia. A similar approach was undertaken to identify risks.

To determine which of the global drivers are most applicable to 
WA in the context of risk, each of the 39 global drivers of change 

were considered relative to the State’s strengths and comparative 
advantages, which are discussed in Chapter 4.3.

However, in the case of assessing risks, each global driver was 
considered specifically in relation to whether it stands to threaten 
WA’s strengths, and to what extent.

Risks were considered according to three themes: Geopolitical, 
Natural and Human. These themes generally speak to the 
broadest threats faced by WA in being an open economy 
(geopolitical), with a relatively small population base where 
population growth fluctuates sharply relative to an economic cycle 
(human) that is strongly tied to our natural resource endowments 
(natural). Curtailing the risk assessment to these three themes 
meant 25 of the 39 global drivers were considered. 

Again, there is a high degree of subjectivity in this assessment, 
and it is acknowledged that various stakeholders may place 
different priority on the drivers presented. However, the allocation 
of priority shown in Figure 6.1 reflects the broad consensus 
between Deloitte, IWA staff, the IWA Expert Panellists and the 
IWA Board itself.
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Figure 6.2: Share of global goods exports by value, BOP basis,(a) per cent

Source: World Bank Balance of Payments database
Notes: (a) BOP refers to balance of payments.

Geopolitical risks arise because of WA’s strong export-driven 
economy and reliance on two of the world’s superpowers: the 
United States and China. The State treads a delicate balance 
between WA’s economic interests (including foreign direct 
investment needs) and Australia’s broader economic and security 
interests. Geopolitical risks to WA are underpinned by six drivers, 
as shown in Figure 6.1. These are summarised as:

 • Changing trade relationship with China

 • Changing ‘world order’.

Natural risks emerge from the natural environment. For example, 
climate change by way of increased average temperatures and 
severe weather events presents significant direct risks to WA. 
Indirectly, global pressures from government and enterprise to 
combat climate change and associated resource scarcity presents 
a risk to WA in the absence of action. Natural risks to WA are driven 
by six drivers, as shown in Figure 6.1. These can be summarised as:

 • Catastrophic climate change 

 • Resource scarcity leading to conflicts.

Human risks are associated with the population and society in the 
form of rapidly growing inequality. Inequality in the distribution 
of wealth, education and health outcomes by geography and 

demography can entrench poverty and lead to social unrest. As 
shown in Figure 6.1 this is driven by 12 trends and includes many 
technology-related trends. This is summarised as:

 • Rapidly growing socioeconomic inequality.

Importantly, the three themes mentioned above are not mutually 
exclusive. For example, there is a risk that as the global population 
increases, and the middle class rises; then the need for natural 
resources will increase.

At the same time, the world’s natural resources are becoming 
increasingly scarce. The remainder of this chapter discusses the 
five key risks above driven by global trends, and the risks that 
emerge for Western Australia. 

6.3 Identifying risks

6.3.1 Risk 1: Changing trade relationship with China

6.3.1.1 Global trends

China has grown more important in global trade since its ascension 
to the World Trade Organisation (WTO) in 2000. It is the most 
important trading partner for most of Asia’s economies and a 
major foreign investor in the region. China accounted for 12.8 per 
cent of global goods exports in 2019, making it the world’s largest 
goods trading nation for six consecutive years (Figure 6.2).210 
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China accounts for 35 per cent of global manufacturing 
output.211 In many categories including automobiles, spirits, 
luxury goods, and mobile phones, China is the largest market in 
the world, accounting for about 30 per cent (or more) of global 
consumption.212 

China accounts for 17 to 28 per cent of global exports in machinery 
and equipment sectors and 6 to 12 per cent of global imports. 
These sectors are highly integrated with Chinese value chains 
in electronics.213

Chinese textile and clothing manufacturing make up 35 per cent 
of world exports, while furniture, rubber and plastics and basic 
metals are also dependent on China.214

This change in exposure between China and the rest of the world is 
also evident in the transfer of technology and capital, as measured 

by The McKinsey Global Institute’s China–World exposure index. 
The index measures the relative importance of trade, capital and 
technology flows for Chinese and global economies, compared to 
other large economies.

The rest of the world’s aggregate index rose from 0.4 in 2000 to 1.2 
in 2017, while China’s exposure to the world peaked at 0.9 in 2007 
and declined to 0.6 by 2017 (Figure 6.3). That is, China is becoming 
less exposed to the rest of the world just at the time that the world 
is growing its relationship and exposure to China.

China’s declining exposure to the world partly reflects the country’s 
rebalancing of its economy toward domestic consumption. 
Conversely, the increasing exposure of the rest of the world to 
China reflects its increasing importance as a market for goods and 
services, supplier of inputs to production and provider of capital.

Figure 6.3: China-World exposure index (trade, technology and capital)
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This concentration of global industrial and manufacturing activity 
in China and the growing technology and capital transfers reflects 
its rapid growth and development since 2000. However, as in 
many sectors, concentration also breeds risk. The world has 
grown more exposed to the path of Chinese economic growth and 
development, as well as the direction of Chinese foreign policy and 
the foreign policies of other nations toward China.

6.3.1.2 Risks for Western Australia

As outlined in Chapter 4.2.3, exports dominate WA’s economy. 
This has amplified in the 20 years to 2020, largely driven by WA’s 
changing trade relationship with China.

Since 2000, WA’s economy has become increasingly dependent 
on its trade relationship with China. Chinese exports contributed 
a mere 7 per cent to the total value of WA exports in 2000. WA 
export earnings were dominated by LNG sales to Japan ( Japan 
made up 30 per cent of WA exports) and WA’s export profile was 
focussed on the OECD, which accounted for 64 per cent.

In 2020, the value of Chinese exports made up approximately 53 
per cent of WA’s total exports – approaching the share of exports 
the 34 OECD countries combined made up 20 years ago (Figure 
6.4). Meanwhile, US exports as a share of total exports declined 
from 8 per cent to 3 per cent during the same period. 
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Figure 6.4: Share of total export value by destination of WA exports (per cent, FOB)
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In 2019, Western Australia exported more than $95 billion of goods 
to China.215 The top three exported goods to China were iron ore 
($78 billion), petroleum ($6 billion) and gold ($3 billion), with WA 
being China’s largest source of iron ore.216

China’s demand for Western Australian iron ore has been a major 
driver of WA’s economic performance in the last decade. WA was 
largely unscathed by the Global Financial Crisis of 2008-09 as China 
ramped up steel production as a stimulus response to the crisis, 
driving up demand for iron ore. In 2011, WA’s GSP growth climbed 
to 4.9 per cent, compared to average GSP growth of just 1.2 per 
cent across the other Australian states.217

However, as mentioned in Chapter 4.2.3, the end of the mining 
construction phase and softening demand for iron ore from 
China sent WA into a six-year domestic recession. Gross state 
product declined by 1.7 per cent in 2016-17, while the other state 
economies grew by 2.4 per cent on average218. In this way, WA’s 
economic fortunes have become far more closely tied to those 
of China. 

While WA’s import portfolio is more diversified, China remains the 
largest source of WA’s merchandise imports and has significantly 
increased its outbound trade relationship with WA in the 20 years 
to 2020.

In 2000, Chinese imports only made up 3 per cent of WA’s total 
imports, while most imports were sourced from OECD countries 
(67 per cent). In 2020, China’s share of WA’s total imports increased 
to 15 per cent. The OECD’s share had declined to 42 per cent.219

Importantly, many goods imported from China to WA are key 
inputs to the production of the State’s key exports, including 
machinery and equipment for the mining industry, construction 
materials and chemicals used in the refinement of commodities like 
alumina and lithium hydroxide.

The degree of dependence on China for imported inputs in 
the mining industry was evident during China’s initial COVID-19 
lockdown in early 2020, which led to bottlenecking of inputs to 
Australian operators that had compounding impacts on supply 
chains downstream.220

Western Australia’s trade relationship with China could change 
again in future as the geopolitical stage evolves. WA will need to 
stand ready to manage these changes given its dependence on 
trade with China. For example, in early 2020 China imposed an 
80.5 percent tariff on Australian barley exports, which is projected 
to come at a cost of around $200 million to Western Australian 
barley producers (who produce the majority of Australia’s barley 
crop) by 2025.221
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6.3.2 Risk 2: Changing ‘world order’

6.3.2.1 Global trends

While the United States remains the preeminent global power and 
most important influence on international affairs, it now shares the 
stage with several countries with large populations and economies. 
Geopolitical power is often a product of economic power.

Since 1950, the United States’ share of the world economy has 
nearly halved, from 27 per cent to 16 per cent today (in purchasing 
power parity terms).222 This contrasts with China’s rapid increase, 
growing from 2 per cent in 1980 to nearly 19 per cent today. 
Consequently, China and other major and emerging powers – such 
as Indonesia, India and Brazil – are gaining weight in international 
affairs. Global governance is becoming more complex as a result. 

The change in the global political landscape has been punctuated 
by intensifying relations between the world’s economic 
superpowers – the United States and China. This presents a 
complex paradigm for Australia’s international relations.

China has steadily grown as a net foreign investor over the past 
30 years. China’s net outflows of foreign direct investment (FDI) 
on a balance of payments basis were around US$98 billion in 
2019, having come off a peak of US$216 billion in 2016. While net 
outflows of FDI were greater in the US in 2019 (around US$189 
billion) its net outflows were negative in 2018 – i.e. more FDI flowed 
into the US than flowed out – for the first time. This demonstrates 
the shifting roles of the two powers (Figure 6.5).

Figure 6.5: Net outflows of foreign direct investment, current price US$
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China remains an important trading partner for Australia – and 
particularly Western Australia – due to the importance of the 
Chinese market for Australian commodities and other goods and 
services (see Chapter 6.3.1.2). However, the United States is the 
largest source of foreign direct investment in Australia and an 
important and long-standing national security ally.

The predicted growth of Asia in particular is likely to play a key 
role in geopolitics. China’s economy is the largest in the world in 
purchasing power parity terms (Figure 6.6), and is on a growth 
trajectory that could see the size of China’s economy almost 
double that of the United States by 2030.223

The compounding effect of China’s growth is accelerating shifts in 
relative economic and strategic weight globally, particularly in Asia. 
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Figure 6.6: GDP, current prices (purchasing power parity, trillions of international dollars)

Figure 6.7: Forecast average annual GDP growth, 2021 to 2025

Source: International Monetary Fund, World Economic Outlook 2020

Source: IMF World Economic Outlook, October 2020
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China is already the most important trading partner for most of 
Asia’s economies, and a major infrastructure investor in Southeast 
Asia. China’s influence in Asia will become more critical to its global 
standing due to urbanisation, working age population growth and 
the rise of the middle class in Asia.

Asia is projected to be at the heart of global economic growth 
over the next five years in the wake of the COVID-19 pandemic. 
China’s economy is forecast to grow at an annual average rate of 

6.2 per cent over the five years to 2025, outpaced by India with 
forecast growth of 7.8 per cent per annum. The ASEAN-5 nations – 
Indonesia, Malaysia, the Philippines, Singapore and Thailand – are 
forecast to experience growth only slightly behind that of China, 
at 5.6 per cent per annum. In contrast, the United States, United 
Kingdom and European Union economies are forecast to grow at 
between 2.4 and 2.9 per cent per annum over that same period 
(Figure 6.7).
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More rapid economic growth in China and other Asian economies 
over the next five years will accelerate the shift of the world’s 
economic centre of gravity from the western hemisphere to 
the east. The particularly fast expansion of India’s economy 
may contribute to further tension between it and its eastern 
superpower neighbour, China.

At the same time, relatively slower growth in the US may gradually 
reduce its ability to support geopolitical stability – through both 
economic and military power – in the Asia-Pacific region.

This is partly reflected in the decline in US military expenditure 
over time, as a share of the US economy. In the late 1960s, the US 
spent around 9 per cent of its GDP on military expenditure; this 

declined to as low as 3 per cent by 2000 and was around 3.4 per 
cent in 2019. While China’s military expenditure has stood steadily 
around 2 per cent of its economy over the last 20 years, that 
coincides with a period in which its GDP – and therefore, its military 
expenditure in monetary terms – expanded rapidly.

That has resulted in a shift in the distribution of global military 
expenditure between the two powers. In 1989, the US accounted 
for around half of global military expenditure, with China 
representing just 1.7 per cent. By 2019, the US share had declined 
to less than 40 per cent, with China’s share increasing to 14 percent 
(Figure 6.8).

Figure 6.8: Share of global military expenditure

Source: World Bank; Stockholm International Peace Research Institute
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China’s ramp-up in military expenditure, as a share of total global 
military expenditure, is likely to increase in the near future. In 
October 2020, the official communiqué following the 5th Plenary 
Session of the 19th Central Committee of the Chinese Communist 
Party unveiled an aspiration to build a fully modern military – 
including increasing the capability of the People’s Liberation Army 
to match that of the US Army – by 2027.224

6.3.2.2 Risks for Western Australia

Competing global interests between China and the United States 
presents a risk for Western Australia, particularly as the two global 
powers have become more assertive in recent years. 

Western Australia’s economic performance is strongly influenced 
by its trade relationship with China (see Chapter 6.3.1.2). However, 
the United States is an important strategic ally for Australia’s 
defence and national security, and a significant source of foreign 
direct investment in Australia. 
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Figure 6.9: Foreign direct investment in Australia, 2019 ($AU dollars, billions) 

Source: ABS Cat. 5368.0

The strength of Australia’s alliance with the United States dates 
back to World War II. Today, Australia has strong diplomatic ties 
with the US, and continues long-standing military cooperation. 
The 2020 Defence Strategy update outlines the intention of the 
Australian Department of Defence to continue to build defence 
cooperation in the region to meet security challenges – and to
build common approaches to ensure stability in the region.225

The changing world order means Australian interests may in future 
be more challenged. Full-scale conflict is unlikely, although in such
a situation Australia will rely on its security partners such as the US,

given the Australian defence force is small relative to the Australian 
population (made up of around 100,000 personnel – or less than 1 
per cent of the Australian population).226

The US is also the largest source of foreign direct investment 
(FDI), and investment in Australia more broadly. FDI in Australian 
businesses and infrastructure stimulates economic growth, creates 
local jobs and helps to drive greater productivity through new 
technologies. US FDI makes up 20 per cent of Australia’s total FDI 
(Figure 6.9).
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This presents a notable risk to Western Australia: Australia’s 
broader strategic and economic interests may conflict with 
economic interests specific to Western Australia. As the 
Commonwealth is considering its powers regarding external 
affairs as they relate to the States – including intervening in 
individual relationships between States and foreign entities – 
trade arrangements between WA and China assessed under the 
proposed initiative could in future be at risk if they do not align with 
broader Australian interests.227

6.3.3 Risk 3: Catastrophic climate change

6.3.3.1 Global trends

The direct and indirect impacts of catastrophic climate change 
pose risks to virtually all kinds of economic activity in every 
jurisdiction across the globe. 

With the 2010s already the hottest decade on record, climate 
change is already driving profound changes to businesses, 
people and governments. These changes include the disruption 
of products, services, supply chains, markets and asset values. 
Consequently, both businesses and governments are having 
to respond through changing business practices, policies and 
regulatory frameworks.

The Paris Agreement, settled at the 2015 United Nations 
Conference of Parties 21 (COP21), saw the world commit to the goal 
of limiting the increase in the global average temperature to well 
below 2°C above pre-industrial levels and pursuing efforts to limit it 
to 1.5°C (Figure 6.10).228 
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Figure 6.10: Historical and projected global warming rates relative to the Paris Agreement target

Source: Adapted from NASA Goddard Institute for Space Studies, Deloitte Access Economics 

Part of this commitment included increasing the world’s ability to 
adapt to the impacts of climate change that cannot be avoided, 
while fostering climate resilience to future impacts. 

There is scientific, community and political pressure for the 
development of low-carbon economies, the transition to which will 
affect business and government significantly. Today, customers 
expect green standards to be developed by governments and 
met by businesses, while employees are increasingly desiring that 
their employer demonstrates strong social and ethical values on 
climate issues.

Consequently, governments are under more pressure to take a 
lead role to diminish the prospect of catastrophic climate events 
(e.g. bushfires, flooding, drought) and to guide the direction for 
industry development, in order to remain competitive, profitable 
and sustainable in the future.

With the impact of climate change growing more apparent, failure 
to take meaningful action could result in significant ecological 
damage to industry and the community. For example, higher 
temperatures are starting to impact the location of the viticulture 
sector, given vineyards require cooler climates. A 2019 study by the 
Royal Netherlands Meteorological Institute in De Bilt, Netherlands 
found that global warming boosted the risk of hot, dry weather 
likely to cause bushfires by at least 30 per cent.229

Climate change-induced water scarcity in some countries is leading 
to social upheaval, economic collapse and large-scale migration. 
According to the UN Food and Agricultural Organisation (UNFAO), 
1.8 billion people are exposed to absolute water scarcity and 
more than 5.2 billion are expected to face water stress by 2025. 
By 2050, the World Resources Institute expects that an increase of 
56 per cent in food production is needed to meet the demand of 
10 billion people.230 
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6.3.3.2 Risks for Western Australia

Climate change is forecast to increase the occurrence of 
extreme weather events across Western Australia’s highly varied 
climate zones. Climate projections suggest the average annual 
temperature in WA could increase by up to 2.7 degrees in a 
medium-emission scenario by the end of the century, and annual 
rainfall is expected to decline by around 6 per cent by 2030 
compared to current conditions.231 Hot spells and heavy rainfall 
events are likely to intensify in line with increases in average 
temperature.232

With the majority of Western Australia’s population residing 
in coastal regions, sea level rise and coastal erosion present 
significant risks to infrastructure and planning in WA. A study 
undertaken by the Swan River Trust concludes that sea levels in 
the south west of the state could rise by 220-330mm in the next 
20 years, 280-430mm by 2070 and 350-550mm by 2100.233 Rising 
sea levels are expected to alter food-web dynamics in the Swan 
River and increase seawater intrusion to coastal aquifers in the 
North West.234 It also presents significant challenges for coastal 
infrastructure planning.

A 2019 report highlighted the risk of coastal erosion on public 
and private physical assets within 25 years. A total of 55 locations 
were classed as ‘hotspots’ across the State, such that they require 
management and adaption action within 25 years. Moreover, 
80 per cent of hotspots have recreational assets susceptible to 
erosion in the next five years, and 49 per cent of hotspots have 
nearby rail or road infrastructure at risk of becoming damaged.235

Western Australia is a geographically diverse state, with eight 
different climate zones.236 This means climate change will affect 
WA’s regions differently. 

Tropical cyclones in the North West are projected to become less 
frequent, but more intense. A study estimated the cost of cyclone 
damage in terms of lost economic activity in Western Australia 
at between $40 million and $100 million per year, estimated 
using insurance payout databases.237 With 80 per cent of WA’s 
resource production occurring in the North West, the risks of 
increasing severe adverse weather events in the region must be 
carefully considered. 

In a drying climate, bushfires are also forecast to become more 
frequent and more severe. The Pilbara and northern rangelands 
are projected to experience the greatest increase in severe fire risk 
days compared to the current average annual number of fire risk 
days (up to a three-fold increase at Port Hedland, and up to a five-
fold increase at Carnarvon by 2090).238

The economic, environmental and social costs of extreme bushfire 
events are significant. For example, Deloitte Access Economics 
estimated the total cost of the 2009 Black Saturday bushfires at $7 
billion, comprising $3.9 billion in social impacts and $3.1 billion in 
direct financial impacts in 2015 dollars.239

There is a risk that the cost of bushfires will increase with severity. 
The cost of Australia’s ‘black summer’ in 2019-20, Australia’s most 
severe bushfire season to date, is expected to significantly exceed 
the cost of Black Saturday. More than 11 million hectares of land 
burned during Australia’s black summer, 20 times the size of the 
Black Saturday bushfires.240

The South West is also forecast to experience elevated bush fire 
conditions measured by the cumulative forest fire index. This is 
a key concern for Western Australia’s biodiversity, as the region 
is home to 4,300 unique species, many of which are considered 
threatened.

During Australia’s black summer in 2019-20, it was estimated that 
37 of 84 nationally listed ecological communities were affected 
by fire, seven of which had more than 30 per cent of their habitat 
destroyed.241 While it is too early to understand the long-term 
ramifications of biodiversity loss caused by the bushfires, it is 
understood that some of these damaged ecosystems may never 
fully recover.

A report by Deloitte Access Economics estimated that in a ‘do 
nothing’ climate change scenario, Western Australia will experience 
a 9 per cent reduction in its gross state product and 3.5 per lower 
employment by 2070, equivalent to the loss of 110,000 jobs (as 
shown in Figure 6.11 and Figure 6.12). This is the third largest 
economic loss due to a changing climate experienced in Australia, 
compared to other states and territories. Services, mining, trade 
and tourism will be most affected.
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Figure 6.11: GDP deviation to 2070 in Australia’s states and territories (% deviation) incorporating climate damages

Figure 6.12: Employment deviation to 2070 in Australia’s states and territories (% deviation) incorporating climate damages

Source: Deloitte Access Economics

Source: Deloitte Access Economics
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Climate damage will impact sectors in Western Australia differently. 
Deloitte Access Economics’ analysis suggests that primary and 
secondary industries are the most exposed to a changing climate 
and will require significant industry change (as shown on the 
vertical axis in Figure 6.13). This is because they are expected to 
experience a reduction or change in the nature of inputs necessary 
for production and the productivity of workers. 

Industry change will also occur due to shifts in demand conditions. 
For example, agriculture and resources industries broadly are not 
expected to see lowering demand due to climate change as they 
are fundamental to a growing economy, demonstrated on the 
horizontal axis of Figure 6.13. 
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Figure 6.13: The Climate - Economy disruption map

Source: Deloitte Access Economics
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While the level of demand for resources is not expected to change, 
the types of resources will change. The demand for renewable 
energy discussed in Chapter 5.3.6.1 will change demand for fossil 
fuels, such as coal and gas. While coal makes up a relatively small 
proportion of total WA exports ($319 million, or less than 1 per cent 
in 2019), petroleum (dominated by natural gas) makes up around 
26 per cent.242

Moreover, Western Australia has the most exposed workforce of 
any state to climate change disruption. Industries such as mining 
and natural gas extraction are among the most exposed to 
climate change – which means more than 30 per cent of Western 
Australia’s workforce is exposed to climate change, and more than 
45 per cent of the workforce in the North West. This is higher than 
the exposure of the Australian workforce at 23 per cent.243 
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Figure 6.14: Workforce exposure to climate change disruption

Figure 6.15: Projected water scarcity in 2025
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6.3.4 Risk 4: Resource scarcity leading to conflicts

6.3.4.1 Global trends

Resource scarcity is becoming an increasingly important issue 
on a global scale. Markets often fail to manage natural resources 
sustainably, requiring government intervention through regulation 
and legislation to prevent detrimental depletion.

Human activity is using about 75 per cent more resources than 
the Earth can sustain and regenerate, and this figure is forecast 
to reach 100 per cent by 2030. And that figure reflects the mix 
of living standards across the world in 2020; we would need five 
‘Earths’ worth of resources if the entire global population enjoyed 
the living standards of the United States.244

Shortages are anticipated in water, raw materials, strategic 
materials and goods. Population growth, consumerism, climate 
change, environmental degradation and increasing consumption in 
developing nations are core drivers of future resource scarcity.

Water scarcity is a central concern and is expected to become 
a severe problem in the future, as only 60 per cent of the water 
needed for the world will be available by 2050 (Figure 6.15). 
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Source: Department of Mines, Industry Regulation and Safety

About one-fifth of the global population inhabits areas with great 
physical scarcity, which occurs when there is not enough water 
to meet all required demands (including drinking, maintaining 
hygiene and irrigation for agricultural produce). Moreover, 500 
million people are approaching great physical scarcity. About one 
quarter of the global population must deal with severe economic 
water scarcity, meaning that these people live in areas without the 
infrastructure required to extract water from rivers or aquifers.245

Resource scarcity will lower living standards and in some worst-
case scenarios, lead to conflict over availability and strategic 
supply. A study of 20 resource-led conflicts worldwide suggested 
conflicts over scarce resources largely arise due to the presence of 
‘negative othering’ (differing social identities), differences in power 
and recent political change.246

Industries that rely on scarce resources may face job losses, and 
increased fallow land.

Amidst California’s drought from 2011 to 2017, scholars at the 
University of California estimated that resource scarcity caused 
the loss of approximately 17,000 jobs in California’s agricultural 
sector in 2014 and predicted the loss of about 20,000 jobs for the 
following year.247

According to these scholars, there were more than 500,000 acres 
of fallow land in California in 2014, and this number increased by 30 
to 40 per cent in 2015 due to water shortages. Compared to 2013, 
acreage usable for agriculture in California declined by 11 per cent 
in 2014 according to the United States Department of Agriculture 
(USDA), with the production of crops (e.g. rice, corn, or cotton) 
declining as a result.

6.3.4.2 Risks for Western Australia

As discussed in Chapter 5.3.6, WA already holds a significant share 
of global production for several strategic commodities including 
lithium, rare earth oxides, nickel and cobalt, which will have an 
important role in serving the growing global population. 

WA’s reserves of strategic commodities and minerals are 
concentrated in the Pilbara and Kimberley regions in the northern 
part of Western Australia. 

The Pilbara region in the North West is also the largest source of 
iron ore deposits in the world. The region accounted for a third of 
global iron ore supply in 2019-20, while Western Australia also had 
an estimated 48 billion tonnes of economic demonstrated iron 
ore resources in 2018-19. These deposits are concentrated in the 
Pilbara region (see Chapter 4.3.4).

The region also contains significant lithium deposits, with some 
of the State’s most significant lithium projects operating in the 
region. Major projects located in the region include Wodgina 
(operated by Mineral Resources) and Pilgangoora (Pilbara Minerals), 
which produced 259.2 and 220.5 megatons of lithium in 2019, 
respectively.248 The two projects contain the largest and second 
largest volumes of lithium in the State. 

Moreover, the Kimberley hosts an array of rare earth oxides 
(Figure 6.16) as well as more than 100 kilotons of sulphide ore. In 
December 2019, 89.9 kt of rare earth carbonate was produced 
at Browns Range in its first year of production, with production 
expected to reach full scale in 2020. 

Figure 6.16: Rare earth production in Western Australia
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The North West shelf is also home to some of Australia’s most 
valuable natural gas deposits. The North West Shelf, west of 
Carnarvon, accounts for more than one third of Australia’s oil and 
gas production. Other recently established gas projects in the 
north west – including Pluto, Gorgon, Wheatstone and Prelude 
FLNG – have expanded WA’s LNG export capacity significantly.249 
Western Australian LNG production volumes reached a peak of 47 
million tonnes in 2019 (Figure 6.17).250

The north west is also home to Lake Argyle – the largest freshwater 
storage on mainland Australia. Its storage capacity is 10,760 million 
cubic metres or nearly 20 times the volume of Sydney Harbour. 
Lake Argyle was formed where the Ord River enters the Carr-Boyd 
Ranges, 40 kilometres south of Kununurra.

While the north west region is rich in resources, it is also sparsely 
inhabited. The population of the Kimberley and Pilbara regions 
combined is around 100,000 people, or 4.1 per cent of the Western 
Australian population. This is despite the region representing one 
third of the State’s geographic area.251 

Figure 6.17: Production value and quantity of LNG in Western Australia
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The potential for rapid deterioration in the availability of natural 
resources globally over the long term, combined with WA’s 
abundance of resource and ability to manage these sustainably 
over the long term raises obvious risks around the potential for 
future flashpoints around the state’s resource base – especially 
when those resources are located in such sparsely inhabited 
regions of the country.

Even though the export-earning potential of the region is 
significant, it remains largely undefended. For example, no 
permanent naval facility exists along the coastline between Perth 
and Darwin.252 The limited defence footprint in the region leaves 
Australia’s Indian Ocean coastline vulnerable to threats in an 
increasingly tense geopolitical climate, as outlined in Chapter 6.3. 

6.3.5 Risk 5: Rapidly growing socioeconomic inequality 

6.3.5.1 Global trends

The world has become more equal in recent decades, as fast-
growing developing economies narrow the gap with advanced 
economies. However, on balance, global inequality of wealth 
remains stark – the richest 1 per cent of the global population 
owns 45 per cent of the world’s wealth, while 64 per cent of adults 
hold a mere 2 per cent of global wealth.253

The COVID-19 pandemic is worsening inequality. Across the world, 
lower socio-economic communities are being disproportionately 
affected by the health and economic impacts of COVID-19, as many 
health factors that put people at greater risk from the disease are 
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Figure 6.18: Increases in anti-government protests from 2009 to 2019

more prevalent in these communities.254 These communities are 
also more vulnerable to COVID-19 induced recessions, as workers 
tend to be employed in low- and semi-skilled jobs that pay low to 
moderate wages, and employed in jobs that are often quickly shed 
during severe downturns.

The increasing income gap will make itself increasingly known in 
the world’s future growth profile. Stagnation of incomes and the 
limited ability to take on debt will lead to even slower growing 
consumption in the next decade, resulting in lower global 
economic growth (private consumption accounts for over half of 
GDP in most developed nations).

Low incomes and an uneven distribution of wealth tend to be key 
drivers of unrest. A recent study by the Institute for Economics 
and Peace found that the expected number of protests per year 
decreases by approximately 0.4 events for every one per cent rise 
in GDP.255 

Recent protests relating to government restrictions established 
due to COVID-19 are entangled in questions of the overextension 
of state power and inequality, in terms of their impact across 
different social classes. High-income workers in white collar jobs 
are generally better able to make use of technology to work 

remotely, while low-income workers in manual occupations or in 
frontline service industries have far less workplace flexibility.

Protests are not new to the COVID-19 era, but lockdown measures 
associated with the pandemic have exacerbated civil unrest 
associated with other issues. Black Lives Matter was born out of 
frustration and anger felt as a result of systemic racism. Political 
protests in Hong Kong in 2019 were underpinned by curbs on 
social and political freedoms, while climate protests are rooted in 
intergenerational inequity.

As such, several underlying causes – many of which are linked 
– tend to manifest in social unrest, such as high levels of 
unemployment, poverty, income and wealth inequality, racism, 
nationalism and frustration with political process and outcomes.

For example, a 2011 study by the International Monetary Fund 
(IMF) analysed the relation between food prices and anti-
government demonstrations in 120 countries between 1970 and 
2007. The results showed that the number of anti-government 
protests in low-income countries doubled in the event of a 10 per 
cent rise in food prices.

On average, every continent has seen an increase in the number of 
anti-government protests each year from 2009-2019 (Figure 6.18).

Source: CSIS, Global Database of Events, Language, and Tone 1.1 
Event Database, 2009-2019



State Infrastructure Strategy Scenario Planning Infrastructure WA

130

6.3.5.2 Risks for Western Australia

Inequality means a cohort of the population is disenfranchised 
economically and socially from the growth, wealth and advancement 
of an economy and society. Inequality has generational impacts – 
both social and economic. This can spill over into protest and social 
upheaval. The risk for WA is in seeing the State’s vast social and 
economic capital grow more unequally spread over generations 
to come.

Inequality in Australia, measured by wealth and income, has been 
trending upwards since 2000. The average wealth of the highest 
20 per cent of the population rose by 53 per cent (to $2.9 million) 
from 2003 to 2016, while that of the lowest 20 per cent declined by 
9 per cent.256

Figure 6.19 below compares the Gini coefficients of Western 
Australia and Australia; the Gini coefficient is a measure of income 
inequality, with a value of 0 representing perfect equality (all
people have the same income) and a value close to 1 representing 
extreme inequality (almost all income concentrated in the hands of 
an extremely small number of people).

As shown in Figure 6.19, Western Australia has historically 
experienced income inequality on par with the rest of Australia. 
During the mining boom of the 2000s and early 2010s,
Western Australia experienced relatively low levels of income 
inequality, corresponding to a period of low youth unemployment 
and broad-based skills shortages which drove average
incomes higher.

However, the end of the construction phase of the mining boom 
from 2013 has seen income inequality rise in WA, as Western 
Australia experiences higher levels of unemployment.257

Figure 6.19: Income equality measured by Gini coefficient

Source: ABS Survey of Income and Housing, 2017-18
Note: The Gini coefficient is a measure of income dispersion, where a higher coefficient represents higher 
income inequality.

The downturn in the mining investment cycle in the late 2010s saw 
a worsening in income inequality. New employment opportunities 
– including high-paying jobs available to low- and semi-skilled 
workers – dried up with the decline in private investment, resulting 
in a prolonged period of low economic growth and above-average 
unemployment. 

Income is not dispersed evenly on a geographic or demographic basis 
across Western Australia. Income dispersion and socioeconomic 
indicators of inequality for Aboriginal people, minorities, across 
different age groups and across different regions differ significantly.

Income dispersion by region 
High-earning households in Western Australia are largely 
concentrated in regions of the inner metropolitan area, as well 
mining regions in the Pilbara. Except for mining regions in the east 
and west Pilbara, mean household income is inversely proportional 
to distance from the Perth metropolitan area. For example, Albany 
and Manjimup in the South West have the lowest mean incomes 
in WA, with residents earning around half of those in Cottesloe-
Claremont (Figure 6.20). 
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Figure 6.20: Mean household income by ABS Statistical Area Level 3, 2016-17

Source: Deloitte Access Economics, Personal employee income, ABS, Cat. 6553.0 – Survey of 
Income and Housing, 2018.

In addition to the unequal geographic dispersion of high incomes, 
the difference in five-year income growth remains stark. Over the 
five years to 2016-17, income growth for outer metropolitan and 
regional areas was much lower than inner metropolitan areas. 
The Pilbara regions – while among the highest income earning 
regions – recorded the lowest income growth over that five-year 
period (6 per cent), compared to Cottesloe-Claremont, which 
recorded the highest (13 per cent). This shows that while incomes 
are high in the mining regions of the Pilbara, income growth is 
highly volatile and closely linked to the mining investment cycle.258

While residents of the East and West Pilbara regions have high 
mean incomes, there are also income inequalities that exist 
within the region. According to Census data, 41 per cent of Pilbara 
residents earn $2,000 or more per week, compared to just 
12 per cent of the Western Australian population. As Figure 6.21 
demonstrates, the distribution of income in the Pilbara is highly 
skewed towards high-income brackets, compared to the more even 
distribution of income across Western Australia (Figure 6.22).
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Figure 6.21: Weekly income distribution for Pilbara residents, 2016

Figure 6.22: Weekly income distribution for WA residents, 2016
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Socioeconomic inequalities
Socioeconomic inequality is also evident in education 
and employment outcomes for Aboriginal and young 
Western Australians. 

Chapter 5.3.3 discusses the opportunities open to Western 
Australia from Aboriginal empowerment. But failure to empower 
Aboriginal people risks seeing much of the same inequities evident 
today continue or worsen in future. 

For example, Western Australia’s Aboriginal imprisonment rate 
is the highest of any state. Almost 4,000 in every 100,000 adult 
Aboriginal and Torres Strait Islanders in WA was imprisoned as 
of June 2020, 1.7 times the national rate of Aboriginal and Torres 
Strait Islander imprisonment, and much higher than rates of non-
Aboriginal imprisonment (Figure 6.23). 

Figure 6.23: Aboriginal and Torres Strait Islander imprisonment rate, 2020(a)
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Source: ABS, Corrective Services (2020). 
Notes: (a) The imprisonmnet rate is the number of 
prisoners per 100,000 adult Aboriginal and Total 
population, based on the average daily number.

According to the 2020 Closing the Gap report, Western Australia 
also has the second-lowest rate of Aboriginal school attendance 
in Australia. While WA’s Aboriginal student attendance rate was 
around 75 per cent in 2019, attendance is at least 80 per cent 
in all other remaining states and territories, other than the 
Northern Territory.

The Year 12 completion rate among young Aboriginal West 
Australians is also stark: only 45 per cent of Western Australian 
Aboriginal students completed Year 12 in 2019, compared to at 
least 60 per cent across all other states and territories other than 
the NT. Student outcomes, such as student attendance and year 
12 attainment, are leading indicators of future employment and 
income outcomes.259

Aboriginal employment in WA has declined over the 10 years to 
2018-19 in absolute terms, widening the gap between Aboriginal 
and non-Aboriginal employment. WA also has the second-lowest 
Aboriginal employment to population ratio, at around 40 per cent 
of the Aboriginal population. This is despite policy efforts to close 
the employment gap.

Importantly, the disparities between Aboriginal and non-Aboriginal 
education and employment outcomes grow larger with the level 
of remoteness. As WA has the most ‘Very Remote’ regions of any 
state or territory, this presents a key challenge for infrastructure 
and a risk that WA Aboriginal socioeconomic outcomes will worsen 
in the future.
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Disparities also exist for employment between WA young people 
and the broader working-age population. In September 2020, 
youth unemployment (ages 15 to 24) was around 14.3 per cent 
in WA, compared to the State’s overall unemployment rate of 
6.7 per cent. Unemployment would likely be higher in the absence 
of JobKeeper and other stimulus packages initiated in response to 
the COVID-19 pandemic.

The gap between youth unemployment and average employment 
has widened in the 10 years to 2020, as the mining boom of 
the 2000s and early 2010s subsided and low-skilled, high-paid 
employment dried up (Figure 6.24). High youth unemployment 
presents a risk for Western Australia’s future workforce, who are 
unable to obtain key skills and employability – leading to a widening 
skill gap. 

Figure 6.24: Unemployment rates for young people (aged 15-24) and the overall workforce, WA (per cent)
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7.  Business as 
usual scenario
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Business as usual scenario

7.1 Formulating the status quo

Constructing a business as usual scenario for WA to 2040 is in 
many ways a more challenging task than creating The Future We 
Plan For or alternative scenarios based on emerging drivers. This 
is because the strength and dynamism of global drivers are more 
than likely to force some change upon WA. However, the degree 
to which WA is assumed to respond and change to accommodate 
those drivers treads a fine line between ‘business as usual’ and 
something more like a strategic planning exercise. 

As such, the business as usual scenario has been chosen to 
represent Deloitte Access Economics’ projections for the ‘most 
likely’ future to 2040. By definition, it does not anticipate major 
shocks or structural changes over the long term, nor include 
discrete events or changes that are possible but cannot be said to 
be the ‘most likely’ outcome.

Unless otherwise indicated, economic forecasts discussed in 
the business as usual scenario are outputs of Deloitte Access 
Economics’ in-house macroeconometric forecasting model, and 
are consistent with forecasts published in the September 2020 
edition of the Deloitte Access Economics Business Outlook.

There is a higher than normal level of uncertainty surrounding the 
‘most likely’ future given the ongoing development of the COVID-19 
pandemic at the time of writing. Assumptions around factors 
relating to the pandemic – such as the timing of a widely available 
effective vaccine, or the opening of Australia’s international borders 
– reflect information known at the time of publication of the latest 
Business Outlook in early October 2020.

This uncertainty predominantly affects the short-term outlook 
(over the next five years). However, this is important for 
understanding the business as usual scenario in 2040, insofar as a 
persistent shift in the levels of economic variables in the short-term 
(such as population) has a lasting impact on long-term levels, even 
if rates of growth revert to trends.

7.2 Scenario summary

By 2040, Western Australia’s economic, industrial and societal 
structure is largely unchanged from today. The State is bigger and 
better at what it did best in 2020: it is an attractive place to live, 
appealing to a strong inflow of overseas migrants; it is a resources 
and export powerhouse, still reliant on iron ore and natural gas to 
fuel economic growth; and its population is larger, more educated 
and its workforce more concentrated in services industries.

The State’s – and Australia’s – role in a global context has shifted 
slightly. Economic and population growth in other parts of the 
world, notably Southern Asia and Africa, has outpaced Australia 
and other advanced nations.

However, WA has established itself as a provider of key export 
commodities to those high-growth areas, taking advantage of both 
its geographic proximity and natural resource endowment.

WA has managed to walk the tightrope between Australia’s 
important national security relationships with the advanced North 
American and European economies, its dependence on China 
for export income and its growing role as a supplier to India, one 
of China’s key competitors. But the State is not necessarily more 
secure – in conventional or economic terms – than it was in 2020. 
Perceived structural risks, like overreliance on volatile commodity 
exports, have only grown in significance.

7.3 Scenario rationale – how did we get here?

In the years that followed the COVID-19 pandemic, the world 
reverted to a state of relative normalcy. The pandemic was 
brought under effective control through most of the advanced 
world through 2022 and in the developing world in the years that 
followed. International borders re-opened, tourism and transport 
activity resumed, and growth bounced back with zeal.

But high unemployment lingered. The true cost of the pandemic 
to livelihoods only became evident as attention turned from 
containing outbreaks and flattening curves to economic recovery. 
Due mostly to the disruption of international migration, Australia’s 
population took a permanent hit of close to a million fewer people, 
relative to its pre-pandemic trajectory. Despite two decades of 
subsequent normalcy, the national and global economies are 
smaller and more fragile than had the pandemic never occurred.

As priorities shifted from containing a health crisis to reversing 
an economic downturn, old habits slipped back into the mindsets 
of governments and businesses around the world. The lessons 
learned from the rapid and seismic disruption in global supply 
chains were quickly put to one side. Production shifted back to 
where it was cheapest, rather than where it would be most secure.

Two decades after the pandemic, the structure and distribution 
of global economic activity looks similar to pre-COVID projections. 
In purchasing power parity (PPP) adjusted terms, China and India 
account for more than 50 per cent of global output, more than 
three times greater than the United States economy, while the Euro 
Area countries account for less than 10 per cent (Figure 7.1).



State Infrastructure Strategy Scenario Planning Infrastructure WA

138

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2000 2020 2040

Other

Euro Area 16

United Kingdom

United States

Japan

India

China

Figure 7.1: Share of real global GDP (PPP-adjusted terms)

Source: IMF World Economic Outlook October 2020; OECD Long-term baseline projections260 

Unlike over the 20 years to 2020, the increase in Asia’s share 
of the global economy was not principally driven by population 
growth over the 20 years to 2040. Its share of the world population 
declined from 60 per cent in 2020 to 56 per cent in 2040. Instead, 
Asia’s rising share of the global economy was largely consumer-
driven, caused by the rising consumption of the middle class. 
Further, the shift from labour-intensive exports to higher-value 
activities not only increased wage growth, but also productivity. 
Income per capita was higher overall.261

Moreover, only 20 per cent of the world’s population resides in 
Europe, the Americas and Oceania (Figure 7.2).

Africa’s population has exploded to almost one-quarter of the 
world’s total, up from 17 per cent in 2020. Its population grew 
four times faster than the rest of the world over the two decades 
to 2040.

Different fertility rates were the major cause of the disparate 
population growth; in 2019, the average fertility rate (children per 
woman) was around 4.6 in sub-Saharan Africa and 2.9 across North 
Africa, compared to rates of around 1.7 across North America and 
Europe and 1.8 across eastern and south-eastern Asia.262 By 2040, 
fertility rates have declined across all regions of the world but 
remain substantially higher in Africa than anywhere else.
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Figure 7.2: Share of global population

Source: UN World Population Prospects 2019, medium growth scenario

7.4 Scenario narrative

7.4.1 Economy

By 2040, the State’s economy is three-quarters larger than in 
2020, having grown at an average rate of 2.8 per cent over the 
two decades. This compares to an average growth rate of 3.7 per 
cent over the 20 years to 2020. Private business investment has 
returned to a stable trend level, having recovered from the lows of 
the late 2010s and 2020 COVID-19 downturn, but well below the 
highs of the mining investment boom.

Investment has continued to fuel export commodities. The State’s 
demonstrated reserves of iron ore and natural gas still amount to 
several decades’ production. Climate change concern has placed 
downwards pressure on iron ore demand as steel recycling has 
increased its share of overall steel production. LNG retains a stable 
but significant share of global energy production.

WA continues to run a substantial international trade surplus, 
representing almost half its total output. The composition of its 
trade profile is largely unchanged; its exports are dominated by 
raw materials and it is reliant on imports for machinery, equipment 
and manufactured inputs to the mining and construction 
industries. It runs an international trade deficit for services, and its 
trade deficit with the rest of Australia is large and growing.

Mining’s share of industry value added has grown to more than 
40 per cent in 2040 compared to 38 per cent in 2020, while 
manufacturing has declined to around 3 per cent from 5 per cent 
20 years ago. Value added from agriculture and construction have 
also declined in their overall significance to the State, outpaced by 
growth in services industries (Figure 7.3).
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Source: Deloitte Access Economics Business Outlook

While the mining industry has grown its share of value added to 
the economy, employment in the industry has decreased – both in 
absolute terms and as a share of the State’s employment (from 8.7 
per cent in 2020 to 5.7 per cent in 2040). This reflects the increased 
application of automation in the industry. A greater proportion of 
mining jobs are concentrated in Perth, as automation, enabled by 
remote technology, has reduced the need for travel or relocation to 
the North West. 

Healthcare and social assistance is the State’s largest employer, with 
almost one in five Western Australians employed in this industry 
– almost 300,000 people (Figure 7.4). Over the 20 years to 2040, 
employment across the services industries has grown at an average 
annual rate of 1.8 per cent.

In contrast, employment in the primary and secondary sectors – 
including agriculture and mining – has been flat, growing at just 0.1 
per cent per annum. Technology, including automation, has played a 
key role here, enabling output from these industries to grow despite 
low growth in employment. In 2040, real output per worker is 107 
per cent higher in the mining industry and 85 per cent higher in 
agriculture than in 2020.
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Figure 7.4: Share of WA employment by industry

Source: Deloitte Access Economics Business Outlook

Many of the structural risks to the State economy that existed 
in 2020 are still present in 2040, and in some cases have been 
exacerbated. Greater reliance on mining output to fuel the State’s 
international trade surplus has left it exposed to volatile commodity 
prices and changing trade relationships. 

The economy has not materially diversified over the two decades to 
2040. WA continues to ride short-term boom and bust cycles that 
result in highly uneven population growth and, consequently, uneven 
demand for social and public infrastructure like schools, hospitals 
and the transport network. 

The short-term boom and bust cycles also contribute to volatile 
employment - the underlying cause of uneven population growth. 
Subsequently, income volatility leads to high inflation for consumer 
goods driven by high wages in some sectors (such as mining), 
adversely affecting workers in sectors with low wage growth.

7.4.2 Technology

Western Australia has doubled down on the application of 
technology to its key areas of strength, most notably in the mining 
and agricultural sectors. The increased uptake of technology 
has resulted in rapid growth in real output per worker in these 
industries over the two decades since 2020, at more than 3 per 
cent per annum.

However, in labour-intensive services industries, real output per 
worker has grown at just 1 per cent per annum. This compares 
to average annual labour productivity growth across the services 
industries of around 1.6 per cent over the two decades to 
2020, suggesting that the take-up of technology to improve the 
productivity of labour in these industries has slowed.

The State has not succeeded in applying these technologies to other 
sectors. Firms jealously guard technological advancements specific 
to their industry, and are still reliant on research, development and 
testing that occurs interstate or overseas. Uptake of technology 
is more reactive than proactive; there are few first movers in WA 
outside of the resources industry.

There are pockets of technological excellence at WA’s universities, 
but technology has not become a core feature of many vocational 
education courses.
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7.4.3 Environment

Global emissions of carbon dioxide have been significantly reduced 
since 2020, although the world is still on track to breach the 2 
degrees Celsius warming limit set out in the Paris Agreement of 
2016. The decarbonisation of the global economy has been patchy, 
led by advanced economies predominantly in Europe and North 
America, while many emerging economies continue to rely on fossil 
fuels as the major source of energy production.

Australia has increased the share of renewables in its electricity 
production, but remains a major producer, user and exporter 
of gas. The importance of other export commodities, including 
iron ore and metallurgical coal, has led Australian businesses and 
policymakers to push back against global pressure to account 
for ‘scope 3’ emissions (indirect emissions that occur in the 
value chains of reporting companies, including upstream and 
downstream emissions).

A lack of policy and infrastructure coordination between states 
and territories has led to volatile and disparate utilities prices for 
households and businesses across Australia. WA benefits from its 
endowment of natural gas and has easily managed the transition 
away from coal-fired electricity production in the South West 
Interconnected System (SWIS). However, the abundance of gas 
and continued global reliance on fossil fuels has also created a 
degree of complacency regarding the need to increase renewable 
production in WA.

7.4.4 Society

WA’s population has grown to more than 3.3 million people by 
2040, with an average annual growth rate of 1.2 per cent from 
2020. The cohort is significantly older though, with more than 18 
per cent of Western Australians aged 65 years or over (Figure 7.5). 
Fertility rates have declined – as they have across the advanced 
world – and the oldest section of the population (65+) is growing 
four times faster than the youngest (0 to 14 years old).

An ageing population has placed significant pressure on the State’s 
health and aged care systems. This has led to strong growth in 
employment in these sectors, as more skilled labour is required to 
care for the growing number of older people. The pool of private 
savings available is insufficient to meet the cost of health and aged 
care, placing large and growing pressure on State and Federal 
governments both to provide the necessary infrastructure and to 
fund services. Conversely, the share of working-age people funding 
these services through taxes has declined.

The State remains reliant on net overseas migration to sustain 
population growth, and for a pipeline of skilled working-age people 
to complement the ‘homegrown’ labour supply, which is declining 
relative to the overall size of the population.

The growth in application of remote technology in the resources 
industry has enabled a greater proportion of its workforce 
to be based in Perth. This has reinforced a trend decline in 
regional WA’s share of the overall population, to around 15 
per cent by 2040 compared to a share of around 20 per cent 
in 2020. The concentration of people in the metropolitan area 
requires additional provision of education, health and transport 
infrastructure, while the cost of sustaining social infrastructure in 
regional WA, on a per capita basis, has increased significantly.

Figure 7.5: WA population by age group (millions of people)

Source: Deloitte Access Economics Business Outlook; ABS Population 
Projections
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Western Australians’ wages have grown at around 2.8 per cent per 
annum over the 20 years to 2040, slower than the 3.2 per cent 
average growth observed over the two decades to 2020. While 
wages haven’t returned to the boom-era growth rates seen in the 
early 2010s, they are growing stably and faster than consumer 
price inflation.

The unemployment rate is around 5 per cent, representing full 
employment in the State’s economy. While the labour market is in 
balance, participation in the labour force has gradually declined over 
the last 20 years. The participation rate is around 66.5 per cent, 
down from around 68 per cent in 2020. While female participation 
in the labour force has continued to increase, the ageing of the 
population has meant that the overall participation rate (measured 
as the number of labour force participants as a share of the civilian 
population aged 15 and over) has declined.

7.4.5 Politics

Western Australia has retained its status as an attractive place to 
invest and do business, especially relative to other resource-rich 
jurisdictions that lack WA’s level of political and regulatory stability.

Government policy has remained accommodative of investment in 
major resources projects and new industries, such as the production 
and export of hydrogen. Overall, policy is reactive rather than 
proactive and governments have avoided ‘picking winners’ from 
among potential areas of industrial development.

As a result, the State is still highly exposed to conditions in global 
commodity markets and trade relationships that are largely beyond 
its control. This is a fiscal as well as an economic problem, with 
general government revenue suffering from significant volatility due 
to the reliance on ad valorem royalties linked to commodity prices.

China has managed the transition from investment- and export-led 
growth to greater reliance on domestic consumption. Its trade profile 
has changed as a result, shifting to importing more final consumer 
goods. Australia has positioned itself relatively well as in these new 
export markets, although they remained dwarfed by the value of its 
exports of raw materials.

In the years to 2040, more than 100 Megatons of steel per year 
was required for urban residential construction in China, or around 
14 per cent of Chinese annual steel use. This is despite decline in 
residential construction as a share of China’s GDP.263

China has benefited from early investment in producing raw 
materials in Africa, capitalising on a fast-growing and low-cost 
labour force to diversify its sources of critical materials, including 
iron ore. However, despite strong population growth, many African 
nations still lag other jurisdictions in terms of the stability of their 
investment and business environment and supply chain security. 

China’s economic expansion has further strained its relationship 
with the United States, as the centre of gravity of economic, strategic 
and political power continues its drift to the eastern hemisphere. 
Economic and population growth in India has increased its role in 
balancing China’s influence in south and south-east Asia. 

Australia has increased its role in promoting regional stability 
through its quadrilateral security dialogue with India, the US and 
Japan. Nonetheless, it continues to balance these national security 
considerations, including its relationships with Five Eyes partners, 
with its dependence on China and other emerging economies for 
export income. Having not proactively taken steps to diversify its 
economic base or secure its international supply chains, WA remains 
at the forefront of this delicate balance.

7.5 Risks to the business as usual scenario

As noted in Chapter 7.1, the business as usual scenario has been 
chosen to represent Deloitte Access Economics’ projections for the 
‘most likely’ future to 2040. By definition, it does not anticipate major 
shocks or structural changes over the long term, nor include discrete 
events or changes that are possible but cannot be said to be the 
‘most likely’ outcome.

However, there are significant downside risks to this base case 
outlook, which need to be considered. 

Many of these risks surround the potential for WA’s traditional 
resource sector strengths to face structural decline over time. 
The business as usual scenario envisages the WA resources 
sector continuing in strength to 2040, with its share of industry 
value added predicted to rise to more than 40 per cent in 2040 
compared to 38 per cent in 2020 (see Chapter 7.4.1). However, what 
if this does not eventuate? The sources of such risks to the future 
wealth of the resources sector are environmental, technological, 
societal and political in nature. 

On the technological front, advancements in innovation have 
caused seismic shifts in the global energy market over the past 
15 years. For example, the US became a net exporter of energy in 
2019 from initial application of hydraulic fracturing technology – a 
period of just 13 years.264 This marked the first time in almost 70 
years that the US was a net exporter of energy. 

There are no long term guarantees of Western Australia’s market 
position in minerals and energy. Technological advancements can 
rapidly shift the competitive landscapes of our traditional industries.

However, the change in the US energy landscape also reflects 
political factors. The technological revolution allowing for the 
cheap extraction of natural gas from shale occurred following 
more than three decades of government subsidies for research, 
demonstration, and production265. This was a policy priority as the 
US sought to strategically reduce its reliance on imports from an 
energy security standpoint.
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There are also environmental pressures on WA energy exports. 
Natural gas currently accounts for 23 per cent of the global 
energy mix.266 However, natural gas use in energy production is 
expected to peak in 2027, declining as a share of the global energy 
mix by 2050.267 In contrast, renewables could make up two-thirds 
of energy consumption and 86 per cent of power generation268 
by 2050.

These trends toward clean energy generation are underpinned by 
rising environmental awareness and shifting societal expectations 
on how governments and institutions should respond. By October 
2020, 127 companies around the world – with a total market value 
of US$6.3 trillion – had achieved or had set a net zero emissions 
target in their corporate policies.269

‘Gen-Z’ – those born between 1997 and 2012 – currently comprise 
20 per cent of the Australian population and 32 per cent of the 
global population (or 2.5 billion people) – the largest generation 
on earth.270

Gen-Z care deeply about the collective. Climate change remained 
the biggest sources of concern for this generation in Deloitte’s 
2020 Global Millennial Survey, with 79 per cent of Gen-Zs agreeing 
that climate change is occurring and is caused primarily by 
humans.271 By 2040, the oldest part of the Gen-Z cohort will be 
ascending to leadership positions in government and industry, 
while the remainder of the cohort will be a large and critical part of 
the broader consumer class.

WA can sustain 90 years of natural gas supply at current 
production levels given its estimated +300 trillion cubic feet of 
conventional and unconventional gas resources. However, with 
action on climate change growing, there is no guarantee that global 
demand for gas will endure over this entire period. In 2019-20, LNG 
exports were worth more than $27 billion to the WA economy.

Iron ore was an even larger contributor to WA exports in 2019-
20 ($101 billion), but even here, risks are prevalent over future 
supply and demand. WA can sustain current production levels 
of iron ore for only around 53 more years given the estimated 
48 billion tonnes of economic demonstrated resources available in 
2018-19.272 

Australia had around 94 billion tonnes of inferred iron ore 
resources (economic, uneconomic and other reserves) in 2018-
19,273 with an estimated resource life of 175 years. Most of this 
resource is located in WA, however, profitable extraction depends 
on many factors, including price and cost.

Crucially, the longevity of these reserves – both economic and 
presently uneconomic – may also depend on the intensity of global 
decarbonisation. Every tonne of steel produced in 2018 emitted 
on average 1.85 tonnes of carbon dioxide, equating to about 8 per 
cent of global carbon dioxide emissions.274 McKinsey estimates 
that the global steel industry may find approximately 14 per cent 
of steel companies’ potential value at risk if they are unable to 
decrease their environmental impact275.

Consequently, steel producers across the globe are increasingly 
facing a decarbonisation challenge, with a flow through impact to 
iron ore producers depending on how steelmakers manage the 
rise in costs as their decarbonisation strategies are implemented.

Increased steel scrap recycling is one such strategy to reduce 
environmental impacts. Steel recycling conserves energy and 
landfill space – but also reduces primary demand for materials, 
including iron ore. Some 1,400kg of iron ore is saved for every 
tonne of steel recycled.276

In 2019, around 491 million tonnes of steel scrap were used as 
a raw material for steelmaking by key countries (representing 
verified data for 82% of global steelmaking). This equates to 
around 687 million tonnes of global iron ore saved in 2019 through 
scrap recycling. In the same year, Western Australia produced 
an estimated 878 million tonnes of iron ore. Around 216 million 
tonnes of steel scrap were used in Chinese steelmaking alone in 
2019, accounting for 44 per cent of the global total. This represents 
growth of 160 per cent since 2016.277

While the business as usual scenario describes a continuation of 
the status quo, these and other risks may well present significant 
downside to the outlook described.
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8.  The Future 
We Plan For
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The Future We Plan For

8.1 Introduction

The path to defining The Future We Plan For is described in Chapters 
2 to 6. Opportunities for the further growth and advancement 
of Western Australia are at the centre of the scenario. The key 
elements of this scenario have been tested with IWA, its Board, 
an IWA Expert Panel as well as a selection of WA Government 
agencies.

Importantly, The Future We Plan For must be read in conjunction 
with Chapter 5, which presents the evidence base and analysis 
which justifies the pursuit of the opportunities upon which this 
scenario is based. 

8.2 Scenario summary

The Future We Plan For has been developed on the principle that 
actions taken by government, business and the community are 
successful in realising six key opportunities open to the State. 
The six opportunities are summarised below:

1. Global location of choice – WA is widely recognised as a 
global location of choice to work, live and invest. WA is stable, 
liveable and inclusive, and our communities are safe, well 
educated, healthy and wealthy. WA receives a constant inflow 
of migrants at a faster rate and younger cohort than other 
states. New migrants are attracted by the quality of life, clean 
environment, access to health and education, community 
safety and the opportunity to build a career in growth areas. 

2. Serving the emerging consumer class – WA’s offering 
as a safe, prosperous location with a high-quality lifestyle, 
produce and jobs is clear to the growing proportion of the 
world’s population moving from subsistence to discretionary 
consumption. Demand for WA’s tourism, agriculture and food, 
international education and differentiated cultural offering is 
growing as a result.

3. Promoting and leveraging Aboriginal cultural heritage 
and enterprise – Aboriginal enterprise, culture and 
connection to country underpins new business and export 
opportunities, social initiatives, and WA’s land stewardship and 
is leading WA to a more inclusive, sustainable future. Aboriginal 
culture and heritage is an integral and celebrated part of WA’s 
vibrant cultural identity, and recognised domestically and 
internationally as part of WA’s brand.

4. Transition to net zero emissions technologies – WA’s 
position as an oil and gas capital of the world means it 
possesses the knowhow, capital and impetus to transition its 
domestic industry to net zero emissions and become a global 
renewable energy generator, complementing its existing global 
energy exports with renewable energy exports. The availability 
of low cost, reliable, green energy in the domestic market 
enables a path to net zero emissions by 2050.

5. Approaching the technology frontier – WA leverages its 
existing internationally recognised leadership in advanced 
technology (previously concentrated within WA’s Mining, 
Equipment, Technology and Services (METS) and Petroleum 
Engineering and Technical Services (PETS) sectors), to create 
a robust technology start-up and investment ecosystem. 
Supported by its strengths in space astronomy and related 
adjacent technologies, this sees innovation applied to cross-
sector solutions (such as road and public transport, precision 
agriculture, remote health, construction). WA’s potential in 
bio-prospecting and medical research are developed with 
R&D leading to increased downstream investment. Rapid 
adoption of new technology and advanced manufacturing are 
underpinned by strong cyber security resilience.

6. Value-adding for strategic commodities – WA’s stable 
institutions, operating environment and resource endowment 
sees it continue as a world class mining centre and enables 
it to become the major provider of raw and processed 
strategic minerals to US, UK and Eurozone, Japan and Korea, 
supplementing industrial metals and energy trade. The 
application of METS and PETS technologies have enabled the 
State’s agriculture and food sector to expand their export 
footprint, displaying higher levels of productivity and stability. 
WA can retain a greater share of the value-adding activity by 
leveraging cheap reliable energy, supply chain security and 
stability and strategic partnerships. For minerals, some mass-
produced components are still produced offshore however WA 
leads in IP generation given proximity to resources for mineral 
intensive battery technologies.
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8.3 Scenario rationale – how did we get here?

The scenario rationale is shaped by several key assumptions. These assumptions set the basis on which the scenario narrative emerge. 
The assumptions are separated into four high-level issues as follows:

1. Climate

a. More nations, regions, cities, businesses and investors work towards 
achieving net zero CO2 emissions by 2050. Hence, global action on 
climate change is on a trajectory to achieve a world temperature 
rise this century of no more than 2 degrees Celsius above 
pre-industrial levels.

b. The WA Government continues to support the Federal Government’s 
target of reducing national emissions by 28 per cent by 2030 and 
continues to work with all sectors of the WA economy towards an 
aspiration of achieving net zero greenhouse gas emissions by 2050.

2. Health

a. The impacts of COVID-19 are successfully managed over the 
medium term by the government and community. Major local or 
national communicable health threats that arise globally in the 
next 20 years are largely controlled given the infrastructure and 
expertise developed during COVID-19 in managing pandemics.

3. Economy and politics

a. China’s economic growth profile remains strong but matures from 
an investment and export-led structure to a consumption-based 
profile over the long term.

b. China is unable to assert its economic power into singular 
geopolitical power as the US did post WW2. The US remains a 
formidable geopolitical power, although global political power also 
fragments across various poles (China, US, UK, Europe, India, Russia, 
and the ASEAN).

4. Technology and services

a. Technological advancement and adoption occur at a rate that is 
greater than in the past 20 years, with more technologies moving to 
‘slope of enlightenment’ phase and ‘plateau of productivity’278 phase  
than in the past.

b. As technological advancement accelerates, services and the 
knowledge economy rise further in importance in global trade flows 
and wealth generation.
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These assumptions effectively neutralise some of the key risks 
and unknowns facing the State over the long term in order to allow 
formulation of an aspirational path forward.

However, it is recognised that ‘assuming away’ key risks does not 
result in a prudent nor credible horizon scanning process. Rather, 
some of these risks are ‘flexed’ in the alternative scenarios (see 
Chapter 9) to examine areas of weakness where resilience may 
need to be developed alongside opportunities and strengths 
identified in The Future We Plan For.

The below narrative is written from the perspective of WA in 2040.

8.4 Scenario narrative

8.4.1 Economy

The 20 years to 2020 for WA were defined by an acceleration in 
economic growth and development underpinned by the State’s 
abundant natural resources: China’s economy rapidly advanced 
from the mid-2000s and WA benefitted significantly from higher 
demand for iron ore, oil and gas and other minerals as a result. 

The 20 years from 2020 have been characterised by a continuation 
of WA’s comparative advantage in resources extraction – but also 
diversification. WA continued to see its resource sector thrive 
through the development of new deposits and capacity expansions 
in both traditional minerals and growth minerals. New markets, 
including the rise of Indonesia, Korea, Malaysia and India between 
2020 and 2040, presented new opportunities for WA to leverage 
long-held strengths in the mining and oil and gas sectors. 

This new opportunity to play to long-standing strengths helped 
to offset moderating demand for commodities from China as its 
growth profile matured towards a consumption-based profile to 
2040. 

However, this maturation in Chinese growth also presented new 
opportunities for WA’s agriculture and food sectors. These sectors 
have become increasingly export-orientated, being driven by 
demand from China’s growing consumer class, but also by rising 
living standards in India and the ASEAN as those locations rapidly 
developed.

Agrifood production in WA has risen over the past 20 years 
through the farming of new areas of land, increases in water 
efficiency to raise productivity, and the scaling-up from low input, 
low production to high input high production business models. As 
such, WA businesses are increasingly supplying high-value, niche 
products into the Asian market. 

International education has steadily risen to 2040 as a result of 
the increasing attractiveness of WA as a place to live (see Chapter 
5.3.1), while higher education and VET institutions are offering 
courses in areas of emerging strengths such as AI, cyber risk, 
automation and renewable energy technologies (see Chapter 
5.3.5).

WA’s share of international visitors from Asia and the emerging 
consumer class continues to rise, in line with Asian Engagement 
Strategy. However, WA is also actively and successfully branding 
its ancient and unique Aboriginal culture and heritage, which sees 
above trend inbound tourism growth to WA by 2040.

This has seen services and agriculture account for a larger share of 
the state economy in 2040, reducing the state’s reliance on natural 
resources to drive growth and wellbeing.

However, the most observable growth in the WA economy is in the 
electricity, gas and water sector; and the manufacturing sector. 
Growth in the former reflects the state’s success in generating 
renewable energy to electrify the state’s primary energy supply 
and assist in decarbonising the global economy through the export 
of renewable energy (see Chapter 5.3.4).

The rise in production of clean energy in WA also helped to bolster 
manufacturing and downstream processing in WA. Processing 
and value-adding were previously considered the ‘final frontier’ 
for the WA economy. The availability of low-cost renewable energy 
made processing more competitive in WA than in the past. WA’s 
integrated energy systems are secure and stable providing cheap 
reliable energy in 2040.

Continual improvements to technology utilised in refinery projects 
since the early 2020’s also helped to keep production costs 
across mineral classes at global lows, while the cost overruns 
common with downstream projects in the past have been reduced 
compared to other countries.

However, rising geopolitical tensions also played a critical role in 
facilitating these opportunities. The fragmentation of geopolitical 
power across multiple nations and regions between 2020 and 
2040 has seen strategic and critical minerals emerge as a key front. 
These minerals are of significance in supplying the aerospace, 
defence, electric vehicles, telecommunications, technology 
products and renewable energy sectors.

The commerciality of extracting and processing these minerals in 
WA has improved as global value chains are increasingly driven by 
geopolitical and security considerations. This has seen a shift of 
processing activity from low cost, higher risk locations to secure 
and politically stable locations such as WA.
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Capitalising on these trends, Australia also successfully bolstered 
its strategic relationships with its ‘five eyes’ partners for these 
minerals, extending these agreements to cover downstream 
processing and value-adding. Importantly, this new sector is 
supported by significant inbound investment from existing 
customers in the value chain who are attracted to WA’s strong 
regulatory environment, clean energy footprint, research and 
skills base.

In some cases, these strategic partnerships enable WA’s high value 
manufacturing sector to focus on the design and development 
of IP, with production occurring at overseas sites. Alongside 
the traditional resource sector giants, these attributes make 
WA headquartered strategic mineral miners and value adding 
businesses sought-after employers in WA.

These firms account for a growing proportion of the total market 
capitalisation of WA-based ASX-listed companies in 2040, while the 
WA resource’s sector more broadly receives significant support 
from the community as it transitions from extractor to value 
adder in the developing decarbonisation sectors (batteries, wind 
turbines).

Reflecting these new strengths in processing and manufacturing, 
WA has also established a green industry hub in Kwinana, 
leveraging the heavy industry manufacturing capability which has 
existed in this corridor for decades.

However, the processing of strategic minerals as a result of lower 
power costs from renewables was not the only manufacturing 
prowess developed in WA to 2040. The State was also able to 
attract investment and growth in downstream processing to 
support growth in green steel and chemicals processing.

These activities contribute to downstream value-adding but 
also provides support to the Australian Defence Forces given its 
proximity to Garden Island and the Australian Marine Complex 
(AMC). WA now plays a role in the defence supply chain for 
development and experimentation of advanced technologies, 
building on the advanced manufacturing and ship building 
capability located in the AMC.

Western Australia’s faster rate of technological adoption and 
application (see Chapter 5.3.5) has also seen local industry and 
the WA Government grow more productive and efficient in their 
operations. This gradual shift had its origins in the tech-savvy 
resources sector, although the more widespread embrace of 
cutting-edge technology across sectors and the government 
has helped to maintain GDP growth in line with historical trends, 
despite the smoothing out of commodity cycles as China matured.

Importantly, this embrace of technology occurred with minimal 
adverse impact to workforce, reflecting the early identification and 
fostering of professional and blue-collar technology skills needed 
to support the application of new technology in WA. This has seen 
WA accumulate and generate wealth at a greater rate than in the 
past from its stock of knowledge capital.

WA’s Mining, Equipment, Technology and Services (METS) sector 
and Petroleum Engineering and Technical Services (PETS) sector 
have thrived in this environment, having matured to now generate 
digital tech IP for sectors and applications beyond its traditional 
footprint of resource sector software. This too accounts for a 
growing proportion of economic activity in WA. 

The health sector has also benefited from WA’s growing technology 
community, particularly regarding remote health operations 
enabled by digital technology (see Chapter 5.3.5), and medical 
research. Research opportunities are closely linked with WA’s rich 
biodiversity, with the value of WA’s unique biodiversity increasingly 
being realised through use of the newly assembled data assets, 
using METS and PETS data-linking tech. 

The growth of research linked to biodiversity has provided a 
significant opportunity for Aboriginal businesses, to provide advice 
and knowledge into the research process by leveraging connection 
to land and culture. 

World-leading traditional knowledge IP arrangements provide 
access and value to research conducted in WA, while these 
IP arrangements combined with land management skills and 
knowledge have also underpinned a competitive Aboriginal 
agribusiness sector.

The desire among the international community for experience 
tourism and to engage with traditional culture also provides a new 
avenue for Aboriginal enterprise, with accessible and meaningful 
experiences forming a key driver of tourism demand to WA. These 
developments have enabled Aboriginal enterprises to grow their 
footprint in sectors other than those related to construction and 
resources, where Aboriginal businesses have traditionally thrived.



151

State Infrastructure Strategy Scenario Planning Infrastructure WA

8.4.2 Technology

As noted above, WA’s rapid adoption of technology is a key driver 
of its growth and productivity to 2040. However, the source of this 
drive came from well-known foundations: the WA resources sector.

The resource sector was critical to the technological advancement 
of the state to 2040, with WA’s comparative advantage in the 
resources sector now more remarkable for its leadership in remote 
digital and automation technology, as opposed to its sheer scale 
and production capacity (which made it so notable in 2020).

This changed the state’s reputation from being a ‘quarry for the 
world’ to be a hotbed of innovation. The sector was unafraid to trial 
the application of new digital technologies for the world to observe 
– at the same time enhancing the efficiency of resource extraction.

Technology programs in resources which started with the iron 
ore majors in the 2010s and focussed on automation and remote 
operations subsequently advanced to artificial intelligence (AI), 
machine learning and other cutting-edge technologies. These 
advancements were supported by WA’s world class capability in 
space astronomy and related adjacent technologies in areas such 
as supercomputing and big data.

This shone a light on the innovation and expertise available within 
the WA resources sector and the benefits available to industries 
that embrace technology quickly (especially in terms of its changing 
workforce needs rather than the size of the workforce).

This was one of the catalysts for more widespread adoption of new 
technology among WA industry, along with knowledge transfers. 
Staff movements between firms specialising in autonomous 
operations and broader industry encouraged this technology take-
up from knowledge transfer.

AI, automation, machine learning and remote digital practices are 
in 2040 a standard feature of many sectors of the WA economy. 

This has supported a small but vibrant technology sector in WA, 
which has successfully attracted international expertise, initially 
drawn to the innovative application of new technologies in the 
resources sector. By 2040, a steady flow of migrants delivers 
new skills and thinking into WA, accelerating development across 
sectors (particularly energy, digital technology and advanced 
manufacturing).

The combination of a skilled technology workforce and industries 
willing to test and apply innovative methods has made WA a 
growing international jurisdiction for the development of new 
technology in 2040 – but with a reputation of being a fast adopter 
of new technologies from elsewhere in the world.
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These attributes have been fostered by a supportive policy 
environment, which, has enabled rapid adoption of technology to 
occur in an environment of appropriate regulation to provide value 
(e.g. via certification) without slowing the pace of investment in 
innovation.

This blend of supportive policy and a skilled technology workforce 
helped to underpin the state’s energy transformation (see Chapter 
5.3.4) by enabling green technologies to prosper – including a 
myriad of solutions such as lithium battery, hydrogen, solar, wind 
and carbon capture and storage. This combination of technology 
and sustainability has also helped to overcome the challenges 
posed by WA’s geographic size. Regional and remote communities, 
and many resource projects have now adopted microgrid 
technology to manage complex renewable / battery systems.

The way technology helps WA overcome its ‘tyranny of distance’ 
is also observed in health, where the telehealth GP model, 
extended realities and IoT developments have reduced disparities 
in regional health outcomes relative to Perth. However, health has 
also delivered technology gains for WA as globally advanced data 
companies have located in WA due to the opportunities to utilise 
the historical health longitudinal studies, heath data assets and 
taxonomic information.

The strong skills base of the WA Aboriginal community in 
technical trades (see Chapter 4.3.6) relative to Aboriginal 
groups in other parts of Australia has also allowed for genuine 
Aboriginal participation in the acceleration of WA’s technology 
sector. Moreover, Aboriginal knowledge and culture is now widely 
available, accessible and embraced via the use of new technologies 
and connected communities.

Technology has also helped to transform the economies of WA’s 
regional and remote communities. Remote communities house 
small, self-sufficient but connected and growing economies, with 
embedded tech to serve local needs supported by sustainable, 
cheap energy (see Chapter 5.3.4).

Where population growth has traditionally been a core challenge 
for WA’s larger regional centres; remote digital technologies that 
bridge the geographic divide – such as automation, extended 
reality and 5G – have made these areas more attractive by helping 
to improve educational, training, health and employment outcomes 
for regional and remote areas. 

With a growing population and access to quality services, these 
regional areas are growing in confidence and entrepreneurialism 
given their location to WA’s growing green energy transition, 
strategic minerals wealth and growing agrifood opportunities.

These improving outcomes for some of WA’s largest regional 
populations is evidenced by growing productivity and a shrinking 
gap between the unemployment rates of these areas and the Perth 
metropolitan area. 

As Western Australia accelerates its development and adoption 
of new technology, cyber risks loom larger than in the past. WA 
is increasingly leveraging and developing its local cyber security 
business cluster anchored around university and academic 
capability.

As such, WA’s has built a strong capability to protect its 
interests from damage due to cyber-attacks on key projects and 
infrastructure. This bolsters the state’s reputation already forged 
in the strategic minerals sector (see Chapter 5.3.6) as a secure 
location for operations and investment. 

This high-quality cyber security sector builds on WA defence and 
defence strategic industries plan, which has enabled government 
to maintain productive relationships with other countries with little 
fear of disruption.

8.4.3 Environment

Just 10 years away from the 2050 net zero emissions targets of 
many countries, cities and corporations; Western Australia has 
managed to leverage its valuable climate assets to secure its 
reputation as a global capital of clean energy. This occurred as both 
market and government policies around the world strengthened 
the collective resolve to act on climate change. 

Climate change consensus is now widely accepted among 
politicians, corporates, media and general community. The 
community (driven by the millennial generation) has a deep 
understanding of environmental issues and holds government and 
industry to account.

The development of a strong clean energy industry in WA has 
also benefitted the education and training sector, which is now 
building the green workforce of the future. Regional and remote 
communities also benefit from enhanced human capital through 
the transition to renewable energy and stable career pathways.

These changes saw proponents of fossil fuel projects in WA – long 
the backbone of the state’s investment pipeline and export wealth 
– make commercial decisions to transition quickly to clean energy 
assets; first through offsets and abatement of emissions followed 
by renewable energy generation. 

The rapid transition in WA to clean energy production led to 
steadily lower energy prices across the state, increasing the 
penetration of renewables as a primary energy source and 
enabling WA industry in 2040 to be on track to achieve carbon 
neutrality by 2050.
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This is despite a significant increase in new energy intensive 
industry linked to growing downstream processing and value-
adding activities (see Chapter 5.3.6).

WA’s net carbon emissions have reduced to negligible levels 
due to the adoption of green energy technologies. This path is 
underpinned by significant investment in renewables in the Pilbara 
and Midwest, which created two of the world’s largest solar energy 
generation hubs. WA’s unique solar and wind assets – and its 
availability of land in these regions – were key to achieving this 
decrease in cost to underpin both the export of clean energy and 
the supply of cheap energy locally.

Hybrid solar-wind plants meant reduced infrastructure and overall 
grid investment costs in WA, with subsequently lower grid tariffs. 
As such, the LCOE of solar-wind hybrid plants was much lower than 
other clean energy sources, while also offering firmer capacity 
alternatives relative to pure wind or solar plants given wind and 
solar radiance profiles are negatively correlated. These hybrid 
solar-wind plants greatly improved energy system resilience when 
combined with storage systems.

As one of the clean energy capitals of the world, environmental 
focus in WA competes with the same attention given by the 
resources sector to safety between 2010-2020. This awareness 
is underpinned by large, ambitious corporate commitments to 
tackling climate change.

These changes went together with greater recognition of WA’s 
natural environment and rich biodiversity, which strengthened 
protective legislation and regulations to avoid degradation and 
maintain environmental value in contrast to the rest of the world.

Environmental legislation and development also began to draw 
heavily on traditional knowledge as part of the approvals process, 
resulting in better conservation and improved economic outcomes.

Additionally, WA took a lead on setting balanced but effective 
standards for a more sophisticated regulatory regime as the weight 
of WA industrial activity moved toward refining and production. 
This was also a key enabler of economic diversification. 

WA’s proactive approach to managing the effects of climate change 
also underpinned change in other sectors. Autonomous and smart 
technologies, for example, have widely permeated the commercial 
and private transport sectors enhancing electrification and 
progress toward net zero carbon emissions. 

This proactive approach to the environment has also protected 
the state’s agrifood sector compared to other nations. This helped 
WA businesses to expand their export footprints into the 
emerging middle classes of China, India and the ASEAN region 
(see Chapter 5.3.2).
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Part of the value generated from this expansion in WA’s agrifood 
sector is the growing number of commercial and land-use 
decisions within the sector which incorporates traditional 
knowledge. Productive land use has increased as an area of 
WA’s land mass as traditional knowledge and new technologies 
have combined to enable sustainable and equitable ventures to 
take place.

WA’s export basket has also shifted toward more sustainable 
crops, helping the sector to adapt to climate change and minimise 
the degradation of WA’s environment, while the use of technology 
has enabled a greater proportion of WA’s land mass to be utilised 
for agricultural purposes. Critically, this includes the application 
of technology to better manage water resources amidst a 
changing climate.

8.4.4 Society

In 2040, WA is widely recognised as a global location of choice to 
work, live and invest. WA is stable, liveable and inclusive, and its 
communities are safe, well educated, healthy and wealthy.

As WA is diversifying its economy, new opportunities exist for 
unique and sustainable careers, with the state building on its 
traditional economic strengths with new sectors such as green 
technology and advanced manufacturing processes. This helps 
to attract and retain young migrants across WA. WA’s increasing 
focus on technology as a growth driver across the economy means 
Western Australians see themselves as having an outward looking, 
entrepreneurial culture.

WA’s cultural identity is also recognised as being rooted and 
evolving from the world’s oldest continuing civilisation. The wealth 
generated by new sectors allows WA to begin closing the gap 
on Aboriginal disadvantage, with greater social and economic 
opportunity arising from changing attitudes and mainstreaming of 
traditional knowledge and culture, such as food, beliefs and stories. 

These aspects along with the safety and stability of WA are highly 
attractive in a world of geopolitical change, and WA receives a 
constant inflow of migrants at a faster rate and younger cohort 
than other states. New migrants are attracted by the quality of life, 
clean environment, access to services, community safety and the 
opportunity to build a career in growth areas.

Much like the way population growth through migration helped the 
state grow and mature socially and culturally post the commodities 
boom from 2005 to 2015, steady population growth through to 
2040 has also seen WA grow more established in its recreational, 
cultural and creative arts sectors. These sectors have become 
more widely recognised across the world with WA increasingly 
retaining talented individuals to deepen and develop its creative 
class. 

WA’s systems of health, education and law and order are also 
key drivers of this reputation as a global location of choice. 
These services are among best in the world, recognised for the 
application of modern, forward thinking techniques in concert with 
technology to enhance delivery, as the state becomes an early 
adopter of new technology (see Chapter 5.3.5).

Affordable and social housing are more widely available, including 
to the most disadvantaged and vulnerable in society. Crime and 
fear of crime are consistently among the lowest levels in Australia, 
as incarceration rates also fall steadily.

This is a function of improved healthcare and reduced inequality 
through enhanced training and education opportunities. Health, 
mental health and preventative care is improving community 
wellbeing and the sustainability of the health system, while 
improved education and training is helping to ensure that learning 
and career paths exist to provide local capability that meets 
industry demands in downstream processing, green energy, 
minerals, agriculture and food production.

After a period of transition and retraining, WA has a leading 
workforce of new energy professionals and ‘blue-tech’ workers 
to support these emerging sectors. Skills in remote operations, 
automation, AI, VR/AR are sought after by aspiring WA teenagers 
as the state begins to see itself as a leader in adopting new 
technology (see Chapter 5.3.5). This provides sustainable and 
meaningful livelihoods for West Australians in areas of strengths – 
such as resources – but also in new and emerging sectors. 

WA’s education and training sector is now building the workforce of 
the future, with regional and remote communities benefitting from 
the transition to renewable energy and downstream processing of 
commodities through stable career pathways.

As remote technologies proliferate and help to connect regional 
areas to access quality services, this sees these communities on 
a pathway to experiencing renewed vibrancy. Improved income 
levels, job opportunities and career pathways have translated into 
better family life as well as health, education and justice outcomes. 

Reflecting this, the gap between unemployment rates in regional 
areas and the Perth metropolitan area has fallen as productivity 
has increased, supported by greater digital connectivity in 
education and training and connections to the rest of the world.

Technology is now a core part of delivering public services such 
as health, education, transport, justice and utilities. In this way, 
technology supports a growing standard of living by making 
high-quality public services more accessible to a greater number 
of people. This contrasts with the impacts of other global drivers, 
such as climate change and social unrest, which are likely to have a 
deteriorating effect on living standards.
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Urban development patterns reflect this, with higher density living 
minimising impact on the environment while smart and connected 
cities underpin service delivery helping to reduce environmental 
impacts and optimise the utilisation of infrastructure through 
smart technologies and the availability of data. 

The ability of the State Government to improve service delivery to 
Western Australians and support delivery to regional and remote 
areas is underpinned by a strong fiscal position.

Much like the State led the way globally on the regulation of 
autonomous technology in the resources sector in the 2010s, the 
rapid transition to clean energy generation in WA (see Chapter 
5.3.4) also enabled it to lead the way in designing mechanisms to 
secure a return for taxpayers through green energy-linked taxes 
and royalties. These form a significant share of WA budget revenue 
in 2040. This transition has partially offset the depletion in other 
commodity-linked royalties that drove State revenue growth to 
2020 but slowed as Chinese demand softened. 

8.4.5 Policy

It is recognised that Western Australia’s economic diversification, 
world class services, and high and improving standards of living 
in 2040 have occurred as a result of co-ordinated and efficient 
government policy. 

For example, Commonwealth migration policy supported population 
growth by enabling and encouraging skilled migrants to fill gaps in 
Australia’s workforce. This complemented domestic state policy 
and investment to grow target sectors such as green energy and 
technology, while state-level service planning and delivery also 
ensured congestion was alleviated and demand well managed and 
met for public services across an increasing population.

Government co-ordination was also key in ushering in the 
development of new sectors. Alignment across multiple 
government policies enabled a faster economic transition to 
clean energy than previously assumed, supported by government 
investment and equity stakes.

Carbon neutrality obligations for new public and private investment 
projects helped lead the way on environmentally aware behaviours 
in WA, which have become the norm in WA, while red tape and green 
tape are supportive of investment rather than barriers.

These policy moves have supported WA’s status as a clean energy 
capital. This also opened new opportunities for the state in the 
certification of green energy, and the establishment of WA as a 
world leader in the design of revenue and taxation mechanisms for 
green energy generation.

This reputation as an innovator in the regulation of new activities 
and enterprises also grew from the WA government’s leadership in 
the regulation of digital operations, which provided the foundation 
for growth in the sector. Policy alignment between green energy 

investment, support for growth of digital technologies and value 
adding along supply chains is recognised as being critical in the WA 
success story.

WA Government policy around protection and utilisation of natural 
flora and fauna also underpinned the development of a sustainable 
industry, with WA’s leading legislation on traditional knowledge IP 
(mirroring native title arrangements) served as foundational for the 
growth of the bioprospecting sector.

Well targeted and crafted policy has also achieved the widespread 
use of Aboriginal settlement agreements, and legislation 
recognising Aboriginal groups have helped to underpin the growth 
of Aboriginal-owned business and improve employment outcomes. 
In addition, the WA government has ensured that the state’s 
tourism offerings and brand recognition include strong Aboriginal 
presence, which is sought after and recognised internationally.

In some cases, strategies and policy settings in 2020 started WA 
on the path to success. For example, the Diversify WA strategy 
set out objectives and expectations for growth in the tourism 
and agribusiness industries, while WA’s share of the international 
education market has grown in line with aspirations described in 
the Where Bright Futures Begin strategy.

While the fragmentation of geopolitical power across poles leads 
to greater tension in the region and across the world, WA’s ‘partner 
to all approach’ positions it to prosper against more protectionist 
governments, giving it a strong and respected voice in the 
international community.
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9.  Alternative 
scenarios



157

State Infrastructure Strategy Scenario Planning Infrastructure WA

Alternative scenarios

9.1 Alternative scenario 1 – Deglobalisation and disruption

9.1.1 Scenario summary

Through a combination of issues described below, by 2040 
the world is many ways reflective of conditions post-World 
War I. Nations are increasingly self-sufficient, while the rise of 
nationalism and protectionism has led to reduced growth in global 
merchandise trade as well as significant geopolitical tensions, 
particularly with China.

Although these issues sowed the seeds of economic depression 
in the 1930s; in 2040 – enabled by technology – the world remains 
globally connected and wealthy, having managed to improve living 
standards despite deglobalisation. The rapid shift to Industry 4.0 
technologies provides a new global growth dynamic.

These global trends pose a significant challenge for Western 
Australia, being the most globally-focused of all Australian states. 
The unravelling of globalisation sees WA’s trade relationships 
rapidly change to 2040, with significant negative impacts to iron 
ore producers in particular, and much slower overall economic 
growth in WA relative to the 2020s. This curtails fiscal policy as 
a lever. 

However, as geopolitical tensions rise, WA rapidly pursues 
downstream processing of strategic minerals to help fill the 
economic gap as iron ore producers find new markets.

The simultaneous global transition to the green economy poses 
similar challenges to WA’s oil and gas sector as those being faced by 
iron ore producers. However, this enables the push to downstream 
processing to occur quickly, being initially fuelled by cheap natural 
gas previously earmarked for export.

Over time however, WA is forced to invest more in renewable 
energy as our trade partners adopt net zero emissions policies. 
Accelerated global adoption of Industry 4.0 trends amidst this 
difficult period of economic transition combined with economic 
upheaval in WA results in the state being ‘late to the party’ in 
transitioning to the new economy.

9.1.2 Scenario rationale – how did we get here?

Globalisation – the free and rapid movement of labour and capital 
around the world – had on balance benefitted global citizens over 
the 30 years to 2020, by helping to create and spread wealth and 
raise living standards. 

However, the Global Financial Crisis of 2008 and the COVID-19 
pandemic of 2020 uncovered a weakness of globalisation: the 
accumulation of systemic risk. This proved its eventual unravelling.

As the world economy became more integrated through 
globalisation, it also became more vulnerable to shocks that quickly 
spread throughout the world economy. The banking crisis that 
emerged in the UK and USA in 2007 disrupted global economic 
growth and led to significant levels of joblessness in geographically-
distant places. Sectors seemingly untouched by the complex 
financial instruments that brought about the financial crisis were 
nonetheless affected.

The emergence of a pandemic in China in late 2019 had similar 
effects, although on a much more devastating scale. In 2020, not 
only were financial flows disrupted, but also flows of goods and 
people, not to mention the sudden and significant impact to ‘main 
street’ businesses as lockdowns were instituted. 

Not only was much more value wiped-off world economies in 2020 
than in 2008 – and more jobs lost – but the virus also had a much 
higher human cost. COVID-19 caused scores of deaths and long-
term health implications for people around the world, with effects 
(both economic and health related) tilted towards lower socio-
economic nations and communities.

2020 proved to be the tipping point for globalisation. The following 
20 years after the COVID-19 pandemic first emerged was 
characterised by a period of rapid de-globalisation. 
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9.1.3 Scenario narrative

9.1.3.1 Economy

The changes which diluted the interconnection between 
economies and nations post-2020 were both evolutionary and 
revolutionary in nature.

The ‘evolution’ was characterised by changing world supply chains. 
Previously so focussed on the lowest-cost global destinations for 
manufacturing and production, businesses steadily pivoted to 
security of supply as the fundamental driver of supply chain value.

This was a direct response to the 2020 COVID-19 pandemic, 
which brought to the fore the risks surrounding the world’s 
dependence on overseas supply chains, particularly where risk was 
concentrated within China. 

As this trend gathered momentum, by 2030, a large proportion 
of world manufacturing and production moved from China to a 
variety of other competitive cost jurisdictions such as Malaysia, 
Vietnam, Indonesia, India, Mexico, Turkey and Eastern Europe. This 
change was across the board in terms of goods – from component 
parts to primary materials, including steel.

This created new opportunities for WA, where iron ore (the key 
ingredient in steel) remained in demand but across a larger span 
of supply relationships. However, as its manufacturing power 
fragmented, China quickly turned to securing supply of raw 
materials from strategic partners, particularly in Africa. This led 
to a rapid decline in Chinese demand for WA minerals over the 
course of a decade. While WA fostered new trade relationships, the 
volumes involved were not significant enough to fully replace the 
gap left by Chinese demand.

Importantly, while significant amounts of activity shifted out 
of China to a variety of other destinations; a large amount was 
also ‘re-shored’ to the USA, Western Europe, Japan, South Korea 
and Australia. Technology was the key enabler of this trend (see 
Chapter 9.1.3.2).

However, this re-shoring of production in advanced economies 
combined with heightened strategic tensions across the world also 
led to new opportunities for WA to extract and process strategic 
minerals for these markets. With iron ore supply relationships 
transitioning, the WA mining sector had to move rapidly to capture 
more downstream value in strategic minerals supply to buttress 
the value lost in iron ore. This transition was initially enabled by 
cheap gas (see Chapter 9.1.3.3).

9.1.3.2 Technology

Technology – in many ways a driver of globalisation – also 
assisted in its unravelling. This was the ‘revolution’ part of the 
deglobalisation trend. 

Low borrowing costs endured for a long period following COVID-19, 
underpinning significant investment in emerging technologies 
in advanced economies between 2020 and 2030. This included 
large investment in advanced manufacturing and automation 
capability across many sectors as firms sought to reduce operating 
costs and improve viability in the face of seemingly frequent 
‘black swan’ events.

However, these investments in technology also reduced or 
eliminated the labour cost arbitrage that had initially led firms to 
offshore production activity. 

The value that re-shoring created to advanced economies by way 
of development of knowledge-based capital saw more globally-
based manufacturing and production processes initially shifted 
out of China to other jurisdictions, subsequently re-shored to 
home countries. 

This heralded the re-birth of manufacturing in advanced nations. 
The growth in global trade in goods levelled-off from 2030 amidst 
more localised production and manufacturing activity. But the 
adoption of Industry 4.0 did not stop there.

Remote operations, digital storefronts, AI and automation 
became critical operational enablers across many sectors as firms 
observed the significant value generated by the application of 
large-scale, transformative technologies in operations. Many of 
these technological trends and innovations also focussed on the 
transition to the green economy as global action to limit climate 
change ramped up through to 2040 (see Chapter 9.1.3.3 below).

These transitions were far more challenging in Western Australia. 
The WA economy lost significant growth momentum as the 
resources sector shifted to new markets in response to China’s 
pivot to strategic supply partnerships. This affected demand across 
most sectors of the state economy given the importance of the 
resource sector as a wealth driver. 

While other governments invested heavily in supporting the 
transition of their industries to the new economy, the reduction in 
WA Government revenue as the resources sector faltered gave it 
little financial ammunition to do the same. 

Commonwealth assistance was made available, but not of a 
sufficient scale to achieve rapid technological change that matched 
global take-up. Despite the low cost of credit, the blow to WA 
industry from the resource sector transition meant firms here were 
either far more cautious in using leverage to secure future growth 
– or less able to secure the required funding altogether.
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By 2040, WA is a technology ‘laggard’ relative to other states 
of Australia and relative to other advanced economies. This 
has placed it at a relative disadvantage in the new economy, 
particularly in solving the world’s most significant challenge in 
2040: climate change.

9.1.3.3 Environment

The terms of the Paris Agreement of 2016 were further ratified 
and strengthened in subsequent meetings and agreements of 
the members of the United Nations Framework Convention on 
Climate Change.

Between 2020 and 2040, more states, cities, investors and 
businesses agreed to genuine action to achieve net zero emissions 
by 2050. In many states, the passing of this requirement into law 
became a major catalyst for genuine transition and reform. This 
included Australia.

The momentum for action on climate change also escalated as 
the next generation of industry captains, heads of major investors 
and creditors, and politicians ascended to leadership, holding 
stronger views on minimising environmental impact relative to 
their predecessors. 

Technology combined with the need to adopt renewable energy to 
meet the 2050 target saw more energy independence across the 
globe. Nations that moved first to capitalise on their natural assets 
and invest in R&D to bolster the take-up of renewable energy and 
emissions-reducing technology established themselves as leaders 
in the green economy and became core suppliers to industrialised 
nations which lacked the natural assets to generate sufficient 
renewable energy.

The effects of these changes on Western Australia magnified the 
challenges faced by the state’s mining sector. Global demand 
for natural gas tapered quickly from 2030 as key trade partners 
transitioned to renewable energy sources to meet their legal 
obligations for net zero emissions by 2050.

WA’s status as an oil and gas capital of the world quickly faded as 
a result, and despite having the natural gas resources to supply up 
to 80-90 years of demand, firms needed to write-down the value 
of these resources much more rapidly than had been expected 
in 2020.

The requirement to achieve net zero emissions by 2050 across 
Australia and other jurisdictions meant WA was not able to direct 
all surplus gas to the domestic market to reduce the local cost 
of energy and spur growth, although this was a key driver of the 
rapid shift to downstream processing of strategic minerals (see 
Chapter 9.1.3.1).
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Though late to the transition to the green economy, WA’s strong 
climate assets in solar, wind and wave nonetheless made it a 
promising competitor on the world stage. By 2040, these assets 
were being rapidly leveraged. As the State lagged the global 
transition to the green economy, it faced increasing challenges 
to retain the best and brightest talent in WA in the field of green 
technology in particular. 

9.1.3.4 Society

Global trends towards re-shoring of production and energy 
independence were supported by already emerging nationalism 
and populist sentiment among nations to prioritise local jobs and 
reduce wealth inequality. However, post the COVID-19 pandemic, 
the most successful governments re-oriented this sentiment 
from preserving old economy jobs and sectors to promoting and 
fostering new economy opportunities. 

Inequality was also falling as supportive government policies 
enabled all classes of workers to enjoy the benefits of the 
technology revolution of ‘Industry 4.0’ through the creation of blue-
tech jobs.

Technology allowed these growing stocks of new economy skills 
to be largely retained within home countries, dramatically curbing 
the movement of skilled labour around the world. This was partly a 
result of the social isolation and periodic closures of borders that 
characterised COVID-19. This period saw rapid adoption of remote 
technologies as a means of communication and engagement.

Increasingly, opportunities to work offshore, engage with new 
technologies or work with the best and brightest in the world did 
not require physical travel or relocation to another country or city. 
Advancements in extended reality technologies allowed knowledge 
workers to effectively engage and collaborate across borders to 
an extent that made physical travel the exception rather than the 
norm. 

These trends underpinned a significant rise in services trade 
across the world, with services becoming a key driver of economic 
wealth by 2040. This has sparked a ‘war for talent’ for knowledge 
workers, with increasingly accommodative conditions offered to 
secure these workers including remote working. 

This meant that by 2040, physical co-location of teams is a thing 
of the past. Knowledge-based tasks on projects are undertaken 
by workers around the world who are best placed to execute the 
requirements. Where people live and where they work are no 
longer correlated. This saw a sharp slowing in population growth in 
WA, and more broadly across Australia.

Although location was no longer a factor to securing talent, WA’s 
slow adoption of new technology and slow transition to the green 
economy made it difficult for it to import skilled individuals and 
major firms to speed-up its transition.

However, the ability to work and provide services to anywhere 
from anywhere meant many Western Australians skilled in the 
new economy are able to ply their trade from WA. The result was 
growing inequality at a household and industrial level in WA, with 
those able to capitalise on these global trends experiencing rising 
wealth and living standards while others were left behind.

9.1.3.5 Policy

In this environment, knowledge-based capital soon became the 
‘new oil’ of the world economy. Jurisdictions sought stringent 
protections on IP as algorithms became the new ‘strategic reserves’ 
of major economies, and cyber security became the new front line 
of national defence.

The retraction of global economic activity from China and rising 
cross-border tensions related to the war for knowledge-based 
capital increased China’s diplomatic gradient from soft to hard 
diplomacy.

As China’s status as a manufacturing hub fragmented to other 
nations, and technology became an increasingly valuable global 
commodity, the focus of the Chinese administration doubled 
down on fostering domestic consumption, achieving energy 
independence through renewables, and developing new economy 
skills for its population. It adopted a far more insular economic and 
political posture than in the past.

Still highly dependent on the US and UK for foreign investment, in 
this environment, Australia was forced to prioritise its security and 
economic relationship with the US over its economic relationship 
with China. China-bound exports from WA of all minerals reduced 
steadily over time to 2040. Australia fostered new trading blocs 
and economic relationships, although these new markets were 
insufficient to replace the gap left by China.
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9.2 Alternative scenario 2 – Accelerated climate action

9.2.1 Scenario summary

Alternative Scenario 2 examines a very ambitious climate change 
scenario. In many ways, this set of circumstances is opposite to that 
of Alternative Scenario 1, whereby nationalism and protectionism 
are replaced by concerted international collaboration on climate 
action to achieve major reductions in emissions over the long term. 

For this scenario, the narrative does not stray from existing climate 
frameworks and literature279, which have already established 
possible paths of change and actions required for the world to 
achieve a set of climate outcomes (including a highly ambitious 
outcome, as described here).

Strong global progress is made towards reducing fossil-fuel 
dependency through rapid technological changes that lower the 
environmental cost of growth. Low-income countries grow more 
rapidly, inequality between and within economies falls, technology 
spreads, and there is more action to reduce the environmental 
costs of growth.

UN development goals are well on the way to being achieved 
by 2040, resulting in educated populations with access to safe 
water, improved sanitation and medical care. The development of 
environmentally sustainable technologies, adoption of renewable 
energy, institutions that can facilitate international cooperation, 
and low energy demand results in relatively low challenges 
to mitigation.

At the same time, the improvements in human wellbeing, 
combined with strong and flexible global, regional, and national 
institutions imply low challenges to adaptation.

While technology is again a critical catalyst of these trends, it has 
a much greater focus on innovation that significantly lowers the 
cost of climate mitigation and adaptation strategies, while strong 
international relationships overseen by robust global institutions 
ensure that these technologies are widely shared and distributed 
among nations – particularly the developing world.

For Western Australia, this scenario assumes a very agile and 
effective response to the rapid transition to a green economy 
future. This is enabled by very high levels of global coordination 
and cooperation on climate action, along with agreement on the 
sharing of IP. The state’s abundance of climate assets is leveraged 
rapidly and efficiently under these conditions, establishing WA as a 
global capital of clean energy. 

9.1.4 Key scenario considerations for infrastructure planning

A number of key issues need to be considered under this alternative scenario as IWA commences its infrastructure planning process:

What infrastructure and policy levers are available 
to prepare the State for a scenario in which its main 
drivers of industry prosperity – iron ore and natural 
gas – face sharp and permanent dislocation?

How can infrastructure assist the State 
Government and industry foster a rapid transition 
to downstream processing of selected minerals?

How does the minerals supply chain need to 
change if China becomes a less important 
destination for WA minerals? What role does 
infrastructure play in aiding this transition?

What role must infrastructure play to ensure 
Western Australia is not left behind on the 
adoption of Industry 4.0 technologies?

How do future WA Governments support the 
development of critical social infrastructure 
(schools, hospitals, emergency services etc.) if 
State finances become significantly and structurally 
constrained over time?

What role does infrastructure play in securing WA’s 
strategic interests in a world defined by greater 
geopolitical tension?
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9.2.2 Scenario rationale – how did we get here?

The future of greenhouse gas emissions is highly uncertain. 
The future path of global warming and emissions encompasses 
significant unknowns in population and economic growth, 
technological developments and transfer, and political and 
social changes.

To assist with this uncertainty, the global climate modelling 
community has developed Representative Concentration Pathways 
(RCPs) to explore credible future options. These scenarios span the 
range of plausible global warming scenarios and provide a range of 
options for governments and other institutions in decision-making. 
The RCPs (also shown in Figure 9.1) are as follows:

 • RCP8.5 – a future with little curbing of emissions, with a CO2 
concentration continuing to rapidly rise, reaching 940 parts per 
million (ppm) by 2100

 • RCP6.0 – lower emissions, achieved by application of some 
mitigation strategies and technologies. CO2 concentration rising 
less rapidly (than RCP8.5), but still reaching 660 ppm by 2100 and 
total radiative forcing stabilising shortly after 2100

 • RCP4.5 – CO2 concentrations are slightly above those of RCP6.0 
until after mid-century, but emissions peak earlier (around 2040), 
and the CO2 concentration reaches 540 ppm by 2100

 • RCP2.6 – the most ambitious mitigation scenario, with emissions 
peaking early in the century (around 2020), then rapidly 
declining. Such a pathway would require early participation 
from all emitters, including developing countries, as well as the 
application of technologies for actively removing carbon dioxide 
from the atmosphere. The CO2 concentration reaches 440 ppm 
by 2040 then slowly declines to 420 ppm by 2100).

While in 2020 no particular scenario was deemed more likely 
than the others, a ‘business as usual’ scenario under the RCPs 
framework was thought to span many individual scenarios within 
the RCP 4.5, 6.0 and 8.5 families of scenarios280.

However, as a result of an acceleration of climate change action 
over the 20 years to 2040, the world finds itself on a path of global 
CO2 emissions between RCP 2.6 (the most ambitious mitigation 
scenario) and RCP 4.5.

Figure 9.1: Global Greenhouse gas scenarios – Representative Concentration Pathways (RCPs)

Emissions of CO2 across the RCPs (left), and trends in concentrations of carbon dioxide (right). 
Grey area indicates the 98th and 90th per centiles (light/dark grey) of the values from literature.

Source: Van Vuuren et. Al. (2011)
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On balance, by 2040 the world is beginning to shift to a 
development path akin to the ‘Shared Socioeconomic Pathway 1’ 
(SSP1). SSPs examine five different ways in which the world might 
evolve in the absence of climate policy and how different levels of 
climate change mitigation could be achieved when the mitigation 
targets of RCPs are combined with the SSPs.

While the RCPs set pathways for greenhouse gas concentrations 
and, effectively, the amount of warming that could occur by the 
end of the century; the SSPs set the stage on which reductions in 
emissions will – or will not – be achieved281.

In SSP1, the challenges for both adaptation and mitigation to 
climate change are low, as relatively rapid income growth is 
combined with substantially reduced reliance on natural resources. 
This is achieved at least in part through quick technological change 
and through high levels of international cooperation.

The causes of this significant change are multi-faceted, as 
described in O’Neill, B.C., et al. (2015)282. The gradual accumulation 
of evidence of the costs of inequality and environmental 
degradation is punctuated by periodic tragedies that bring these 
costs into sharp focus.

These events see a growing number of constituencies supporting 
change at the local, national, regional, and international levels. 
Over time, this leads to effective and persistent cooperation 
and collaboration across governments and between public 
organisations, the private sector, and civil society within and across 
all scales of governance, including local, regional, national, and 
international.

These trends open the door to formal and informal actions that, 
over time, help to fundamentally restructure the relationships 
within and between societies, and between humans and the 
environment.

The scenario narrative described below is adapted from O’Neill, 
B.C., et al. (2015)283 to maintain consistency with the literature on 
the path to, prerequisites for and drivers of SSP1. 

9.2.3 Scenario narrative

9.2.3.1 Economy 

By 2040, the global economy is increasingly characterised by a 
decoupling of growth and emissions associated with a steady 
decarbonising of the world economy. Beginning with current high-
income countries, from the mid-2020s the emphasis on economic 
growth shifted toward a broader definition that encompasses 
human wellbeing, even at the expense of somewhat slower 
economic growth over the longer term.

As the definition of economic development broadened, advanced 
economies strongly supported and invested in the achievement 
of development goals among poorer nations. As such, levels of 
educational attainment steadily rose in these jurisdictions to 2040, 
with global population growth gradually tapering as a result of 
reduced female fertility and increased workforce participation 
among females in developing nations.

This development pathway has sustained economic growth at 
relatively high levels in developing countries to 2040, creating 
growth opportunities for service-related exports from WA to new 
markets as the middle-class cohort in the developing world rapidly 
expanded even as population growth slowed. 

Investment in environmental technology and changes in tax 
structures, including phase out of subsidies on fossil fuels, 
particularly coal and oil, led to higher levels of resource efficiency, 
moderating overall energy and resource use. Significant increases 
in investment, highly accommodative tax policies, and rapidly 
changing perceptions rapidly made renewables an attractive 
proposition. Consumption has begun to orient towards low 
material growth and lower resource and energy intensity.

Western Australia’s economy – far from being battered by these 
rapid trends towards decarbonisation – quickly pivoted to 
capitalise on these changes through well-targeted government 
policy and significant private and public sector investment. 
Although global growth in energy demand is slower, WA’s rapid 
transition to the green economy allowed it to establish itself as a 
leader and capture a large share of clean energy exports.

The pace of this change in WA was driven partly by commercial 
realities as stranded assets emerged in the state’s non-renewable 
energy sector, leading to large write-downs for oil and gas projects.

However, the high levels of co-ordination and collaboration among 
international institutions on climate change also provided an 
impetus for greater cooperation within WA industry and between 
industry and government to implement change. WA’s agility in this 
regard also allowed it to develop unique revenue mechanisms to 
ensure all Western Australians benefitted from the shift to the 
green economy. 
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9.2.3.2 Technology

From 2030, technological advancement and change is strongly 
directed toward environmentally friendly processes, including 
energy efficiency, clean energy technologies, and yield-enhancing 
technologies for land.

First movers in these areas have become the new industry leaders 
in 2040, dominating global bourses in the same way technology 
providers came to overtake manufacturers as the world’s most 
valuable companies from the early 2000s. 

Investment in new technologies and research has improved energy 
access and advanced alternative energy technologies. Crucially, 
technology transfer is no longer hampered by corporate or 
geopolitical rivalry. Rather, the strong global accord to slow climate 
change has seen landmark technology transfers facilitated by 
international agreements on IP rights and other issues.

Western Australia is both a beneficiary and a contributor to 
this knowledge exchange. It has led the way with regard to the 
application of resource sector technologies and knowhow to 
broader environmentally friendly processes and innovations, 
while its strong technology base among the Tier 1 mining and oil 
and gas sector proved to be fertile ground to rapidly adopt, test 
and improve upon global advancements and innovations. This 
has made WA an emerging and respected participant in green 
technology. 

9.2.3.3 Environment

The value shift toward prioritising environmental sustainability 
and associated policy focus on environmental protection and 
technology development has resulted in lower air and water 
pollution, with associated improvements in environmental 
conditions and enhanced protection for vulnerable ecosystems 
and regions.

The development of environmentally sustainable technologies, 
adoption of renewable energy, institutions that can facilitate 
international cooperation, and relatively low energy demand 
results in low barriers to mitigation. At the same time, the 
improvements in human wellbeing, combined with strong and 
flexible global, regional, and national institutions imply low 
challenges to adaptation.

Depletion of non-renewable resources has slowed by 2040 given 
the focus on environmentally friendly technology. Still, there 
are challenges with respect to the trade-offs between various 
resources (such as the use of bioenergy). Food security increases 
with attention increasingly being paid to reducing the underlying 
drivers of insecurity, and increased investment in research 
and development.

Land use is strongly regulated to avoid environmental trade-offs. 
This had a significant impact on WA’s urban development patterns, 
with increasing take-up of infill and densification to curb sprawl and 
protect ecological systems. 

WA’s rapid embrace of the green economy transition has made 
it a national and global leader in conservation, effective land 
management and the fostering of biodiversity assets. This has 
helped to empower the Aboriginal community in particular to 
genuinely incorporate connection to land in planning, while also 
bolstering the state’s status as a green capital of the world.  

9.2.3.4 Society

A large global emphasis is placed on education and providing 
access to healthcare by 2040, with policies implemented to achieve 
universal access and promoting higher education levels and 
gender equality.

WA is significant beneficiary from this trend, with increasing 
numbers of overseas students studying in Perth in the areas of 
healthcare, renewable energy, land management and conservation. 

Relatively high economic growth in low-income countries reduces 
poverty, and a global focus on increasing equity also increases 
social cohesion, while maintaining high levels of social and 
cultural diversity within and across countries. Increasing access 
to healthcare and to safe water and improved sanitation in low-
income countries has reduced the burden of preventable diseases.

This reduction in inequality has established a more stable 
geopolitical environment, leading to greater stability in markets and 
reduced volatility. This leads to a more stable growth dynamic for 
WA, which still has minerals and energy at its core, although driven 
by clean energy and much more sustainable practices.

Urbanisation, while still rapid in many developing regions of the 
world, is increasingly directed via growth of civil society, governance 
capacity and engaged decision-making to promote environmental 
benefits, and limit the negatives associated with urban growth and 
cities. This has reduced the incentives to promote urban sprawl.

Cities have now become more consistent incubators and 
promoters of sustainability practices. Perth is no exception given 
its status as a leader in the green economy, leading to higher 
standards of living and making Perth a sought-after city to live 
and work. 

However, global migration is at intermediate levels. Although 
increasing integration of labour markets allows people to move 
around more freely, improved regional livelihoods and the renewed 
emphasis on regional production are reducing migration incentives 
by 2040. This being the case, WA’s attraction as a leader in the 
green economy and sustainability has seen it capture a much 
larger share of falling migration to Australia.
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Western Australia too is characterised by reduced inequality as 
the State Government moved quickly to adjust education, training 
and development levers to match the rapidly changing needs of 
the global economy on climate change. Our reputation as a green 
capital of the world, coupled with well-targeted education, training 
and development policies has made WA’s educational institutions 
sought after for green economy trades and professional roles. 

9.2.3.5 Policy

Relatively effective and persistent cooperation and collaboration 
of national and international organisations and institutions, the 
private sector, and civil society have helped to drive the rapid 
transition from increased environmental degradation in the short-
term to improved management of the local environment over the 
longer term. For example, tighter controls on air pollution has 
improved health in developing countries by 2040. 

Improvements in agricultural productivity through rapid diffusion 
of best practices and other technologies have reduced the 
challenges to food security.

By 2040, these changes are dramatically altering the nature of 
our largest trading relationships, although these relationships 
remain high value to WA. For example, our trade relationships 
are increasingly defined by green economy IP and exports of 
clean energy, while foreign direct investment is focussed on the 
same opportunities – a marked shift from 2020 and prior when 
these relationships were defined by minerals extraction and non-
renewable energy.  

New global institutions are evolving to support cooperation on 
sustainable development, with flexible roles played by other actors. 
These influences combined with a stronger role of advanced 
economies in fostering development in poorer nations is seeing 
a reduction in corruption levels, while policies calling for greater 
transparency in all sectors of society and a strengthening of 
the rule of law are gradually leading to greater effectiveness of 
development policies.

9.2.4 Key scenario considerations for infrastructure planning

A number of key issues need to be considered under this alternative scenario as IWA commences its infrastructure planning process:

What infrastructure (build and non-build) is 
needed to support a rapid shift to green economy 
growth drivers in WA over the next decade?

In a world of lower migration flows, what changes 
are needed to ensure Perth and WA’s major 
regional centres attract more than its fair share of 
skilled migrants?

In what ways must WA’s existing infrastructure 
base change to enable a rapid transition to the 
green economy?

What changes are needed for Perth to become a city 
that incubates and promotes sustainability practices? 
Are stricter curbs on and / or greater incentives for 
urban infill and density needed to achieve this?

How does the State Government ensure its revenue 
base remains sustainable to fund infrastructure 
as the output of WA’s extractive industries decline 
amidst a structural decrease in global demand for 
natural resources?

In a world defined by high levels of international 
coordination and collaboration on climate policy, 
particularly with regard to supporting developing 
nations, does WA have a role to play in exporting 
its knowhow on developing infrastructure safely 
and sustainably?

How can infrastructure help to support the 
development of green economy knowledge-based 
capital in WA?

How does infrastructure planning and land 
management need to change to meaningfully 
incorporate Aboriginal expertise and knowledge 
into decision-making processes?
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State Infrastructure Strategy Vision

10.1 Introduction

To identify WA’s infrastructure needs and priorities over the next 
20 years, IWA must envisage the future world WA will be part of 
and what WA might look like in 20 years’ time and in the decades 
beyond. The four scenarios described in this document will assist 
IWA to explore and test WA’s future and set a vision for the State in 
2040 and beyond.

The longevity of the vision beyond the next 20 years is important 
as infrastructure serves a need over much longer timeframes than 
this. However, it is important to note that the SIS will be re-visited at 
least every five years, providing IWA with an opportunity to adjust 
course as required.   

This vision is critical as it underpins IWA’s recommendations to 
the State Government on WA’s future infrastructure needs. While 
the future cannot be forecast with certainty, the vision allows the 
Government to have a perspective on what is aspirational but 
attainable, given what we currently know, and allows a plan to 
deliver on the potential.  

As an aspirational statement of the future, the vision draws heavily 
on The Future We Plan For scenario. However, it also borrows 
elements from the alternative scenarios presented.

10.2 Organisational vision versus the SIS vision

It is important to differentiate between IWA’s vision as an 
organisation from the vision of the SIS.

As noted above, the SIS vision supports recommendations on 
WA’s future infrastructure needs and priorities. This vision may be 
amended in line with the five-yearly updates to the SIS, requiring 
subsequent amendments to longer-term infrastructure priorities. 
IWA’s organisational vision is broader based than the SIS vision and 
relates primarily to its role and function as an organisation. The 
two vision statements must nonetheless be complementary.

IWA’s organisational vision is for Western Australia’s infrastructure 
to lead in generating a prosperous, liveable and resilient 
community, in particular to:

 • Improve long-term public sector infrastructure planning to 
support the economy and grow jobs

 • Be proactive and foster innovation to achieve better economic, 
social and environmental outcomes

 • Provide evidence-based, expert advice to government to inform 
infrastructure decisions.

10.3 Vision statements of other infrastructure bodies

Before developing the SIS vision statement, it is useful to consider 
the vision statements of other infrastructure bodies – both those 
related to specific infrastructure strategies and those related 
to the infrastructure organising bodies themselves. These are 
shown below.

Infrastructure strategy-related vision statements:

 • Infrastructure NSW, State Infrastructure Strategy 
2018-2038 – “The right infrastructure, in the right places, that is 
well managed and put to good use, boosting productivity, global 
competitiveness, and improving the quality of people’s lives.”

 • Infrastructure NSW, State Infrastructure Strategy 2012-
2032 – “In 2032, NSW is characterised by its diverse employment 
choices and quality of life; built on a platform of world class 
infrastructure. The State offers an active, healthy and culturally rich 
lifestyle that attracts talented people from around the world. Long 
term economic prosperity has been delivered state-wide; trade and 
employment growth has exceeded what was predicted 20 years ago.”

 • Infrastructure Victoria, State Infrastructure Strategy 
2016-2046 – “By 2046, we see a thriving, connected and sustainable 
Victoria where everyone can access good jobs, education and 
services.”

Infrastructure bodies’ vision statements:

 • Infrastructure South Australia – “Infrastructure SA’s vision is for 
efficient and evidence-based infrastructure planning and decisions to 
grow the economy, create jobs and improve liveability for all South 
Australians.”

 • Building Queensland 2019-23 – “To enhance infrastructure 
outcomes for Queensland.”

 • Infrastructure Australia, Corporate Plan 2018–19 to 
2021–22 – “Infrastructure services that enhance Australians’ future 
quality of life.”

 • Infrastructure New Zealand, 2020-23 Vision (non-
government body) – “For all New Zealanders to enjoy the benefits 
of world class infrastructure.”

The vision statements of other infrastructure bodies vary both 
in terms of length and thematic emphasis. However, common 
threads include:

 • Enhancing competitiveness

 • Increasing productivity

 • Fostering economic growth

 • Improving quality of life

 • Equality of access and equity. 
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10.4 Distilling the scenarios into the SIS vision

The process of developing the scenarios entailed multiple 
discussions with the IWA Board, its staff, an expert advisory panel, 
as well as several discussions with senior State public sector 
officials and industry representatives. 

These consultations revealed several core themes which 
underpin The Future We Plan For. The process of distilling the 
four scenarios into a central vision for the SIS focusses on these 
underlying themes:

 • Location and lifestyle

 • Leveraging strengths and comparative advantages

 • Economic growth, diversification and resilience

 • Improving equity.  

10.4.1 Location and lifestyle

The seven strengths and advantages canvassed in Chapter 4.3 
arguably boil down to this core strength: location and lifestyle. 
WA is a wealthy, highly liveable, safe and stable jurisdiction – both 
politically and economically. This is a competitive base from which 
to grow, and the role of the SIS is to further develop this core 
strength over the long term.

The SIS vision therefore seeks to further develop Western 
Australia’s reputation as a location of choice – whether to live, 
work, train and study, establish and transact business, or visit. 
Location and lifestyle therefore feature heavily at the centre of the 
vision statement.

10.4.2 Leveraging strengths and comparative advantages

The Future We Plan For also has a strong focus on leveraging the 
strengths the State already possesses within existing sectors such 
as mining and oil and gas (particularly with regard to technology), 
while also capitalising on strengths in other areas of global need, 
such as renewable energy and strategic minerals.

As noted in Chapter 2.2.3, the scenario development principles 
were aimed at creating The Future We Plan For in a way that is 
balanced against credibility, aspiration and verifiability. As such, 
the opportunities to leverage existing strengths to advance WA’s 
economic development are achievable with coordinated policy 
planning and sufficient public and private sector investment. 
Therefore, leveraging existing strengths forms part of the core 
vision statement.

10.4.3 Economic diversification and resilience

The lack of economic diversity is a risk that emerges from 
Alternative Scenario 1 and is highlighted as an enhanced risk if 
unaddressed in the business as usual scenario. In a scenario where 
our mineral and energy sectors falter due to structural changes, 
Western Australia’s growth profile is likely to be significantly 
impacted, reducing our ability to capitalise on other opportunities.   

Additionally, the focus of many of the opportunities presented 
in The Future We Plan For not only reflect areas of strength 
(e.g. renewable energy, downstream processing of strategic 
minerals and remote operations technology) but also speak to 
the need to achieve greater diversity in the state’s economic 
profile over the long term. As such, the vision statement also has a 
component relating to diversification. 

10.4.4 Improving equity

Finally, the need for all Western Australians to share in the future 
wealth and prosperity of the state – and the role of government to 
protect the wellbeing of those who do not – also forms a key theme 
within the vision statement. Rising inequality is a core theme that 
emerged from the analysis of global drivers (see Chapter 3.3.4). 
This is an important role of built and non-built infrastructure – to 
improve the quality of people’s lives by supporting economic 
growth and improving connectivity to jobs, education and services.  

10.5 The SIS Vision Statement

The vision statement has been developed by Deloitte and IWA. 
However, it represents the future outlook and aspiration of IWA for 
the State, and will help define the role that infrastructure can play 
in fulfilling that vision as part of the SIS.

10.5.1 SIS vision statement in brief

The SIS vision statement is developed by drawing on the above 
four core themes, as well as the vision statements of other 
infrastructure strategies and bodies. The 2020 SIS Vision 
Statement is as follows:

The right infrastructure at the right time: supporting 
diversification; enhancing wellbeing. 

“Western Australia is a sought after place to live, work, study 
and invest, with infrastructure improving productivity and 
equity, and unlocking industry growth that leverages WA’s 
advantages and diversifies its economic base.”

This high-level vision statement is developed further into a 
narrative for inclusion in the final SIS. This narrative is described 
on page 12.
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11.  From vision to 
response 
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From vision to response

11.1 Introduction

Deloitte was engaged by IWA to undertake a scenario planning 
exercise and develop the SIS vision. The SIS vision is a key guiding 
document to inform the identification and prioritisation of 
infrastructure implications for the 20-year SIS. 

The scenario planning and visioning exercise does not directly 
consider infrastructure needs and priorities in detail. That process 
begins where this study ends. However, this chapter identifies at a 
broad level, a handful of significant infrastructure responses that 
may arise from the SIS vision. 

In identifying these significant responses, it is recognised that in 
A Stronger Tomorrow: State Infrastructure Strategy Discussion Paper, 

June 2020, IWA notes that no minimum threshold will be defined 
for the inclusion of projects and programs in the strategy. Rather, 
IWA is primarily focussed on proposals and issues of a strategic or 
significant nature and larger scale projects and programs.

Figure 11.1 illustrates the SIS process. The State Infrastructure 
Program (SIP) effectively operationalises the SIS, with the State 
Government responsible for preparing a rolling annual 10-year SIP, 
taking into account the supported recommendations in the SIS, 
with IWA advice (green box in Figure 11.1). Agencies subsequently 
align strategies, plans and policies with, and implement, the 
supported recommendations in the SIS and relevant aspects of 
the SIP.

Figure 11.1: The State Infrastructure Strategy process

Source: Infrastructure WA

IWA PREPARES
STATE

INFRASTRUCTURE
STRATEGY

Prepare draft Strategy
at least every

5 years (including
recommendations

to Government)

Final Strategy
submitted to

Premier (right of
review once only)

Prepare rolling annual 10-year State Infrastructure
Program (SIP), taking into account the supported

recommendations in the Strategy, with IWA advice.
Published on website within 3 months of

State Budget being handed down.

In consultation with relevant State Government agencies, prepare and make
publicly available annual reports on the State Government’s progress in

implementing the recommendations in the Strategy, taking into account the
current State Government response and the SIP

Agencies to align strategies,
plans and policies with, and implement,
the supported recommendations in the
Strategy and relevant aspects of the SIP

Within 28 days of
acceptance by

Premier, tabled in
Parliament and

published on
website

Prepare response
to Strategy

outlining level of
support for each
recommendation

Response to Strategy
tabled in Parliament
(within 6 months of
tabling the Strategy)

and published
on website

Release draft
Strategy for public

consultation

Prepare
final Strategy

STATE GOVERNMENT
RESPONDS TO STATE

INFRASTRUCTURE
STRATEGY

STATE GOVERNMENT
PREPARES STATE

INFRASTRUCTURE
PROGRAM

IWA MONITORS
IMPLEMENTATION

OF STATE
INFRASTRUCTURE

STRATEGY



State Infrastructure Strategy Scenario Planning Infrastructure WA

172

11.2 Broad infrastructure responses

While a number of infrastructure responses are identified below, 
these are by no means an exhaustive or detailed list of proposals. 
Rather, the below considerations are intended to kick-start the 
conversation on how the SIS vision defined in Chapter 10 might be 
distilled into a series of infrastructure responses.

The broad responses discussed below are considered according 
to the six opportunities presented in the SIS vision. These should 
be considered Deloitte Access Economics’ initial views on possible 
infrastructure responses that arise from the development of the 
SIS vision, drawing on knowledge and information developed 
during the course of preparing this study.

They are by no means the most important responses, nor the 
only possible responses. Indeed, for many of the opportunities 
that comprise the SIS vision, multiple infrastructure responses are 
relevant across a variety of sectors and regions.  

Each infrastructure response is considered by examining the:

 • description of the opportunity, as per the SIS vision

 • definition of the potential infrastructure response and the 
rationale for the response

 • possible programs and projects that demonstrate the response

 • key enablers and policy considerations that underpin the 
response.

The six responses considered in more detail below are:

1. Opportunity 1 - Global location of choice: developing WA 
smart regions and cities

2. Opportunity 2 - Serving the emerging consumer class: 
Improving the efficiency and magnitude of irrigated agriculture 
in WA

3. Opportunity 3 - Promoting and leveraging Aboriginal 
cultural heritage and enterprise: Aboriginal empowerment 
through infrastructure

4. Opportunity 4 - Transition to net zero emissions 
technologies: Establishing renewable energy zones

5. Opportunity 5 - Approaching the technology frontier: 
Developing advanced manufacturing hubs

6. Opportunity 6 - Value adding for strategic commodities: 
Developing renewable energy industrial precincts for 
downstream processing.

11.3 Opportunity 1: Global location of choice

11.3.1 Opportunity description 

“WA is widely recognised as a global location of choice 
to work, live and invest. WA is politically and socially 
stable, liveable and inclusive, and our communities 
are safe, well educated, healthy and wealthy on any 
global scale. As a result, WA receives a constant inflow 
of migrants at a faster rate and younger cohort 
than other states. New migrants are attracted by the 
quality of life, clean environment, access to health and 
education, community safety and the opportunity to 
build a career in growth areas.”

11.3.2 Potential infrastructure response and rationale: WA 
Smart Regions and Cities

While there are several obvious areas of infrastructure supporting 
this opportunity – including across areas such as recreation, 
justice, health and education infrastructure - to be a future location 
of choice will require significant technology infrastructure in order 
to support and attract people, both in regional areas and Perth. 
These are encapsulated in a WA ‘Smart Regions and Cities’ concept.

Smart infrastructure helps to ‘mainstream’ advances in technology 
and the know-how to use technology in a way that enables regions 
and cities to function better. Smart cities are wired with sensors, 
harnessing the power of the Internet of Things (IoT), to collect and 
analyse data that improves a variety of public services and enhance 
the quality of life of citizens.

Combined with WA’s already attractive lifestyle assets (see Chapter 
5.3.1.2), development of and investment in a smart city concept 
could more rapidly transform WA into a global location of choice.   

With the largest land mass and one of the most dispersed 
populations in Australia, WA has a very good reason to invest in 
infrastructure to improve the connectedness of its regions and 
cities. As noted in A Stronger Tomorrow: State Infrastructure Strategy 
Discussion Paper, June 2020, use cases such as telehealth in WA, 
demonstrate how technology can assist in overcoming the barrier 
of distance in delivering essential services.

And COVID-19 has shown that communities, businesses and 
government across the world have the ability to operate remotely; 
removing the barrier of location and distance as a precursor for 
participation in markets and / or labour forces.
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However, improved digital infrastructure is critical to enabling 
individuals and entities to participate in an increasingly virtual 
world, while also better connecting regionally based businesses 
and industries into new value chains (see Chapter 11.3.4 for more 
detail on enablers). Moreover, digital infrastructure can improve 
access to and quality of government service delivery, particularly in 
regional areas. 

These considerations are core to migration attraction, particularly 
given WA’s geographic isolation. According to the World Bank284, 
physical distance from a home country is a barrier to migration 
as a result of cost, particularly for low-skilled migrants. This 
is evidenced by the fact that such migrants typically move to 
neighbouring countries or within the same region. High-skilled 
migrants, however, are disproportionately attracted to wealthier 
countries where absolute and relative returns to education and 
human capital prove higher, despite physical distance from home 
countries, linguistic and cultural differences, and policy barriers.

Smart cities and regions are vital to enhancing returns to human 
capital through increasing the competitiveness of a region. 
According to the McKinsey Global Institute, smart city applications 
could improve some quality-of-life indicators by 10-30 percent285.

For example, smart applications may include improving the safety 
of city streets and suburbs, to enabling greener public spaces, to 
improving freight efficiency and reducing commute times. A Perth 
smart city can create an environment that promotes the best of 
Perth’s urban living and minimises the hassles and risks of city life.

Meanwhile, many jurisdictions are also establishing smart city 
programs as a means of attracting technology workers to build 
and maintain the required infrastructure and ecosystems which 
support smart cities286. 

As WA grows and develops as a smart city state, its status as a 
location of choice for future jobs and entrepreneurship can also 
deepen and mature. This reflects the bidirectional relationship 
between the technology sector, entrepreneurship and smart cities. 
Entrepreneurs initiate technological interventions that help cities 
undergo socio-technical transitions and become smart cities. 
Subsequently, the technologies being adopted in cities generate 
data, which then enables government and enterprises to explore 
new opportunities to enhance service delivery287.

However, as digital systems become more pervasive to help 
manage and enhance urban life, outcomes should not only be 
measured in degrees of comfort, productivity or economic growth. 
Indeed, there is a danger that inequality can deepen as smart cities 
and regions grow unless smart technology is also deployed in ways 
that make these areas more inclusive for the poor, the disabled, the 
elderly, and other vulnerable people288. 

11.3.3 Possible programs and projects

Developing a smart regions and cities concept for WA is a 
considerable undertaking from a geographic, governance and 
sectoral point of view. This is because a smart city is a broad 
concept, ranging from services and infrastructure across transport, 
health, and education to housing, energy, planning and more. 
Moreover, program and planning leadership, funding burden and 
operational responsibility can potentially stretch across all levels of 
government, as well as business and communities themselves.

For these reasons, an overarching WA smart regions and cities 
concept or strategy is the initial building block needed to pursue 
this example of an infrastructure response to ensure a well-co-
ordinated and wide-ranging response.

However, drawing on the theme of ensuring smart regions and 
cities are inclusive and benefit the vulnerable, it may be possible 
to initially disaggregate the smart concept into small geographic 
regions - starting with lower socio-economic regions and suburbs 
of the metro area - and focussing on a small number of relevant 
smart technologies that benefit the vulnerable. Some examples 
include:

 • Empowering our suburbs – Western Power has been 
undertaking a number of pilot projects and trials in the 
generation, metering, supply, storage and trading of energy 
across WA that could be integrated to form the basis of a future 
smart energy system for the metro area. By integrating rooftop 
solar PVs with community battery storage, advanced meters and 
peer-to-peer energy sharing platforms, it is possible to establish 
smart microgrids which lower the cost of energy, better integrate 
renewable energy into the grid, and enable more efficient 
energy usage. Initial implementation in lower socio-economic 
communities would have obvious financial benefits, but also 
serve as a proof of concept for wider implementation. Critical to 
this is the investment in smart meters at every node to support 
the management of the network including demand management 
and the challenge of intermittent generation.

 • Smart social housing – the safety and experience of public 
housing can be improved over time through the adoption of 
smart technologies to assist in the monitoring of maintenance 
needs; or in the monitoring of the health of elderly or vulnerable 
public housing residents. This can also reduce costs for housing 
authorities. For example, damp sensors can help ensure that 
the living environment is healthy for a tenant while also sensing 
any increase in damp conditions early on, enabling pre-emptive 
maintenance. This smart monitoring can help housing providers 
to cost effectively manage properties and reduce the need for a 
major repair should significant damage accrue over a long period. 
Tracking this type of data can also uncover a problem early 
on, enabling public housing authorities to resolve or eliminate 
health-related compensation claims289.
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 • Predictive delivery of support services – lower socio-
economic areas are often characterised by higher rates of 
crime. Data analytics can be used as a preventative tool to 
identify individuals at risk of incarceration and deliver preventive 
services. In the US, the Data-Driven Justice Initiative involves 
several municipalities which have installed innovative solutions 
to divert potential incarcerees to mental illness or substance 
abuse treatment, using data analytics to target the individuals 
most in need of services. The Data Science and Public Policy 
team at the University of Chicago created an Early Intervention 
System (EIS) that efficiently identifies individuals at risk of contact 
with the justice system so that the appropriate local agencies 
that employ the model can provide the necessary services and 
interventions290. The data-driven EIS analyses a jurisdiction’s 
mental health, justice, emergency medical response, and social 
services data to identify these individuals, and intervention 
offered with the aim of reducing future social and financial costs 
of crime and imprisonment.

11.3.4 Enablers and policy considerations

Smart regions and cities initiatives span a wide range of domains 
and applications. Irrespective of the application (be it health, 
education, transport, energy etc.) there are six enablers that help 
to establish a citizen-centric smart cities concept291:

 • Digital and technology – residents’ participation in smart 
cities is contingent on their ability to access and navigate digital 
channels and services effectively – and the availability and quality 
of those channels across a city or region. This is particularly 
pertinent to WA, where regional digital infrastructure requires 
investment before smart city opportunities can be developed 
and deployed. 
 
Therefore, technology infrastructure is a critical enabler to 
allowing the benefits of smart cities to be experienced widely. 
Before a city or region can deploy applications, it has to be able 
to generate, capture, and analyse significant volumes of data 
in complex infrastructure systems and settings. According to 
the McKinsey Global Institute292, the required technology base 
consists of three elements:

 – sensors and devices – cities and regions will need a layer of 
sensors and devices throughout the physical environment. 
Smartphones are an important element as they act as mobile 
sensors as their owners move through the city or region with 
them. Other crucial elements include air and water quality 
sensors, surveillance cameras, and waste receptacle sensors.

 – robust communication networks – these include broadband 
and mobile networks with high down-and upload speed as 
well as low latency. Another aspect for residents and visitors 
is free public Wi-Fi coverage across a city. Lastly, as billions 

more sensors and smart devices need to be wired into the IoT, 
low-power wide-area networks (LPWAN) with unlicensed and 
licensed technologies (such as LoRa and narrowband IoT) will 
provide some of the necessary connectivity.

 – open data portals – these are important platforms for 
innovation as State and local governments hold significant 
amounts of potentially valuable data in their infrastructure 
systems, public records, and the environment. Converting 
data sets into standardised, sharable formats and making 
them available on easy-to-use public portals gives external 
developers the raw material for making applications - and 
in particular, provides the fuel that “trains” analytics and 
AI systems, enabling them to perform more sophisticated 
functions. 

 • Data and security – the emergence of digital platforms 
and connected devices in other jurisdictions has required 
governments to integrate data throughout their processes, 
driven in large part by a desire to enhance efficiency and tailor 
services to residents’ needs. Smart city concepts must have 
a robust framework to manage and verify who and what is 
connected and shared, while protecting information and users. 
Non build infrastructure opportunities include the development 
of a State wide data sharing policy and legislation to support.

 • Ecosystem - many cities are embracing new community 
engagement models that bring residents, civic organisations, 
businesses, and other city stakeholders into the solution creation 
process. This co-creation approach can produce solutions that 
are more closely tied to the needs of residents and promote 
broader stakeholder buy-in for new initiatives. 

 • Finance and funding - smart city initiatives are typically 
characterised by large upfront technology costs and can be a 
challenge for governments (especially for projects targeting low-
income or hard-to-reach populations are the focus). Dedicated 
financing mechanisms and funding sources for initiatives are 
needed to incentivise solution developers, technology providers, 
and other private sector actors to deploy solutions

 • Internal organisation – smart city initiatives span a wide range 
of domains and applications but are often planned and executed 
by centralised chief data, technology, or innovation officers. While 
these offices house the resources needed to manage technology 
investments, they rarely possess the long-standing community 
relationships held by other agencies. The government will need 
to adopt new internal processes, workforce capabilities, and 
governance models in an effort to overcome this organisational 
challenge.
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While many of the ‘critical enablers’ above are also policy 
considerations, the role of overarching policy and regulation 
in establishing and executing a successful smart city concept 
for Perth is critical. A number of key policy and regulatory 
considerations must underlie a smart cities concept293:

 • Develop privacy policies that put citizens first - many cities 
have broad privacy policies that aim to protect the rights of their 
citizens; at the same time, new technologies and data collection 
practices, such as cameras and video surveillance, have amplified 
privacy concerns of many residents. To manage these concerns, 
cities can better educate the community about the objectives 
and capabilities of proposed technologies, engage community 
members in an ongoing dialogue about privacy issues, and 
solicit resident input on how and where certain technologies can 
be used. 

 • Update state and local government regulations to reach 
hard-to-serve residents - municipal policies and regulations, 
such as permitting, licensing, and zoning rules, are levers that 
local governments can pull to advance more inclusive technology 
deployments. Cities can require technology vendors to deploy 
solutions in a more inclusive manner and lower regulatory 
barriers for providers that address inclusion challenges. 

 • Establish inclusion-oriented goals and metrics - 
governments can demonstrate their accountability and 
commitment to digital inclusion by including goals and metrics 
that measure the inclusivity of smart city initiatives in citywide 
strategic plans.
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11.4 Opportunity 2: Serving the emerging consumer class

11.4.1 Opportunity description

“WA’s offering as a safe, prosperous location with a 
high-quality lifestyle, produce and jobs is clear to the 
growing proportion of the world’s population moving 
from subsistence to discretionary consumption. 
Demand for WA’s tourism, agriculture and food, 
international education and cultural offering is 
growing as a result.”

11.4.2 Potential infrastructure response and rationale: 
improving the efficiency and magnitude of irrigated agriculture 
in WA

The irrigated agriculture sector refers to farming which relies on 
water to be supplied on-demand for cultivation. This is in contrast 
to rain-fed agriculture such as grain crops, which rely on seasonal 
rainfall for cultivation and production. In WA, water supply for 
irrigated agriculture is typically supplied as groundwater or surface 
water under licence. 

Irrigated agriculture improves agricultural yields by breaking the 
dependency on unpredictable rainfall to generate yield. This is 
an increasingly critical issue amidst a drying climate. On average, 
irrigated crop yields are 2.3 times higher than those from rain-fed 
ground294.

The availability of irrigated water supply for agriculture is a key 
component of developing WA’s international competitiveness in 
agrifood. As rainfall across the state is increasingly inconsistent, 
sources of seasonally recharged irrigation water are growing in 
importance, along with competitively priced water (relative to 
global peer group competition) and effective and efficient water 
allocation mechanisms295.

These factors help to minimise risk by increasing the stability 
and certainty of water supply which will ultimately enable the WA 
agricultural sector to increase production and achieve scale.

Scale is a critical component of serving the global consumer class 
in agrifood. Western Australia has a handful of agrifood sectors 
that are internationally competitive and at global scale, for example 
wheat, oats and canola. These sectors successfully export to the 
global market. Beyond these, however WA’s agrifood sector is 
mostly below scale and focused on domestic markets or premium 
niche export markets296.

The smaller, niche scale of large parts of the WA agricultural 
sector is reflected in its profile of water usage. Only 16 per cent 
of agricultural businesses in WA irrigated in 2018-19 – the lowest 
of all states and territories. Although water supply from irrigation 
channels or irrigation pipelines accounted for almost 30 per cent 
of water use by WA farms in 2018-19 (only just below the national 
average), almost half of this usage occurred in the Rangelands297, 
which includes the Ord Irrigation Scheme Area.

11.4.3 Possible programs and projects

Pinpointing opportunities for increased irrigated agriculture around 
WA are complex and requires specialist knowledge and careful 
assessment of viability. Work completed (and on-going) under 
government agency programs may form a useful basis for initial 
identification of opportunities for tangible infrastructure support.

Further extensions of these programs to provide funding or other 
forms of direct support to specifically facilitate new or enhanced 
on-farm irrigation infrastructure and innovation will help towards 
assisting the sector realise the benefits of scale and efficiency. 

Government support for irrigated agricultural infrastructure 
recognises that development costs are a barrier for many operators, 
who often lack access to external capital and face a challenge in 
financing costly productivity-improving investments as a result. 

State-based support could mirror the ‘On-Farm Irrigation Efficiency 
Program’ (OFIEP) operated by the Commonwealth Government 
as part of its Sustainable Rural Water Use and Infrastructure 
Program. The OFIEP assisted irrigators within the Murray–Darling 
Basin to modernise their on-farm irrigation infrastructure through 
measures such as298:

 • installing new or upgrading existing irrigation infrastructure or 
technology, including automated water management systems 
and sensing equipment to improve decision-making and improve 
irrigation efficiency

 • improving irrigated area layout or design for the purpose of 
improving on-farm irrigation efficiency (e.g. laser grading, 
decommissioning old irrigation infrastructure)

 • upgrading of, or converting to, surface or sub-surface drip 
systems and overhead spray systems such as lateral move or 
centre pivots

 • installing ancillary equipment necessary for new or upgraded 
irrigation systems to function (e.g. computer equipment or 
pumping equipment).   
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It is recognised that the State Government currently offers grants 
under the Value Add Agribusiness Investment Attraction Fund, 
which supports WA’s food, beverage and value add processing 
industry by providing financial assistance for businesses to invest 
in new projects, technology or expansion opportunities in regional 
Western Australia.

This may form the vehicle for more extensive support on irrigated 
agriculture specifically, although eligibility criteria may need to be 
considered to help unlock further growth (businesses are currently 
required to provide matched funding with a minimum of $1 to $1 
co-contribution).

As well as on-farm infrastructure, consideration may also need 
to be given to supporting infrastructure requirements, especially 
for produce that requires secondary processing or specific 
post-harvest management to maintain product quality299 with an 
irrigated system in place.

Several current projects could form the basis of a future funding 
program to specifically help develop or improve irrigated 
agriculture in WA. These projects include:

 • Southern Forest Irrigation Scheme - Development of a 
15GL dam and 250km integrated pipework to deliver 9GL of 
highly reliable irrigation water to farmers in the Manjimup – 
Pemberton region

 • Myalup Wellington Project - managing salinity in Wellington 
Dam for better utilisation to increase production capacity / 
expand irrigated agriculture in the Collie River Irrigation District 
and Myalup Irrigated Agricultural Precinct. The Myalup Wellington 
Project is intended to be integrated with the proposed Myalup 
Primary Industries Reserve - a staged land development release 
for repurposing a portion of former plantation to irrigated 
agriculture in Myalup area with 500ha in Stage 1

 • Cotton on the Ord - supporting the development of a cotton 
industry in WA including WA’s first Cotton Gin

 • Gascoyne food bowl – aims to increase horticultural production 
in the Carnarvon area by providing new land and water resources 
for irrigation expansion. To date, the project has improved access 
to water and energy to electrify bore pumps for existing growers. 
It will also enable the release of up to 300ha of land for intensive 
horticulture, in line with the Shire of Carnarvon’s District Land 
Use Structure Plan 2017.

11.4.4 Enablers and policy considerations

To date, many existing government programs have progressed 
preliminary water resource assessments (which examines 
the water resource conditions in a target project area and the 
suitability of any proposed project interventions). However, a 
number of other enabling actions300 are needed to progress to a 
potential further phase of more substantial investment support. 
These include:

 • Sector and system review - this enabling action involves 
reviewing sector context, analyse development needs, 
assess irrigation and agricultural water management system 
performance, identify constraints and gaps, verify development 
opportunities and justify the rationale for project intervention.

 • Project scoping - project scoping identifies the project 
development objectives, expected results and beneficiaries, 
and possible components and activities. Typical development 
objectives for an agricultural irrigation project includes 
improvement of irrigation reliability, water productivity, irrigation 
efficiency and irrigation service quality, and / or agribusiness / 
value chain development

 • Risk assessment and mitigation measures - the purpose 
of risk assessment is to identify and evaluate potential risks to 
the achievement of the project development objectives, and 
to design proper mitigation measures. Risks are frequently 
encountered in irrigation projects include confusion regarding 
mandate areas of relevant government departments, weak 
capacity of project implementing agencies, lack of proper 
cooperation mechanism between relevant stakeholders, 
irrigation induced water or environment degradation, reluctance 
of beneficiary farmers to adopt irrigation, and hydrological and 
climate change risks

 • Preliminary cost benefit analysis (CBA) - each stage of the 
project processing involves decision-making that should be 
based on evidence and expected economic returns on proposed 
investments. A preliminary CBA at project identification would 
help in deciding whether to go ahead with the proposed project 
objectives, pre-identified solutions and scope of interventions 
before substantial resources and time are committed to further 
preparation studies
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 • Planning for project preparation - provided the preliminary 
CBA shows feasible results, discussions with the project 
stakeholders can move on to general requirements and key steps 
in project preparation. A plan of action can be prepared and 
agreed, which would include the following major components: 

 – Actions to be taken for project preparation and responsible 
agency

 – Time schedule and milestones of each agreed
 – Action
 – Approach and methodology to be followed
 – Composition of project preparation team
 – Cost estimation and financing for project preparation.

In addition to supporting the development of infrastructure, 
multiple non-build actions on the part of government may also be 
relevant to advancing and supporting this infrastructure response.

The State Government has commenced this effort in part through 
its proposed Pastoral Lands Reform package of legislative, 
regulatory and administrative measures announced in late 2019301. 
While the reforms do not address irrigated agriculture specifically, 
it helps to improve the push towards scale and efficiency by 
focussing on improving the land condition of pastoral estates 
by fostering best-practice land management, and encouraging 
development and diversification. Pastoral Lands Reform aims to:

 • encourage good land management

 • provide clear standards for land condition

 • improve land monitoring, compliance and support

 • support pastoralists to demonstrate best-practice land 
management

 • reward good practice

 • improve land administration.

For pastoralists, Pastoral Lands Reform offers improved security 
of tenure so they can invest with confidence in the capital 
improvements required for better land management and non-
pastoral activities. This is critical for enabled increased investment 
in irrigated agriculture.

11.5 Opportunity 3: Promoting and leveraging Aboriginal 
cultural heritage and enterprise

11.5.1 Opportunity description

Aboriginal enterprise, culture and connection 
to country underpins new business and export 
opportunities, social initiatives, and WA’s land 
stewardship and is leading WA to a more inclusive, 
sustainable future. Aboriginal culture and heritage 
is an integral and celebrated part of WA’s vibrant 
cultural identity, and recognised domestically and 
internationally as part of WA’s brand.

11.5.2 Potential infrastructure response and rationale: 
Empowerment through infrastructure

In recognition of the wide-ranging role of infrastructure in 
promoting and leveraging Aboriginal cultural heritage and 
enterprise, three potential responses are identified and discussed 
below. These include infrastructure as a:

 • Supporter - the role of infrastructure in supporting Aboriginal 
heritage and enterprise refers to the need to address 
infrastructure gaps in rural and remote Aboriginal communities 
in WA. Primarily, this refers to access to housing, which has 
interdependencies to healthcare and educational outcomes, and 
therefore empowerment.  

 • Enabler - the role of infrastructure in enabling Aboriginal 
heritage and enterprise to flourish refers to the opportunity to 
further utilise the development of public infrastructure projects 
as a tool to enhance Aboriginal economic participation. The 
scale of opportunities in public infrastructure projects in WA to 
build Aboriginal skills, boost employment and develop business 
capability in both urban and regional areas is material given 
the boom in civil infrastructure projects in WA as means of 
combating the economic effects of COVID-19. 
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 • Promoter - finally, the role of infrastructure in promoting 
Aboriginal heritage and enterprise is also critical and twofold 
in nature:

 – Firstly, this refers to the direct development of infrastructure 
that enables better connection to and understanding of 
indigenous culture in WA. Infrastructure Australia302 has 
identified that arts and cultural infrastructure in particular, 
plays an important role in supporting economic development 
in Aboriginal communities as this sector is often a key source of 
income and economic empowerment for Aboriginal people.

 – Secondly, the role of infrastructure in promoting Aboriginal 
heritage and enterprise also relates to moving beyond 
empowerment in infrastructure projects via employment 
and business opportunities, to incorporating indigenous 
knowledge and culture in the design of infrastructure and the 
built environment itself. The greater involvement of indigenous 
communities in infrastructure design can be mutually 
beneficial.

11.5.2.1 Infrastructure as a supporter: better access to 
essential services for Aboriginal communities in WA

Infrastructure has a fundamental role to play in supporting 
Aboriginal cultural heritage and enterprise by forging better access 
to essential services for Aboriginal communities in WA. Access to 
health, education and housing are critical precursors to enabling 
Aboriginal people to successfully capitalise on employment and 
entrepreneurial opportunities. 

For example, for those Indigenous Australians with higher levels of 
education, there is virtually no gap in employment rates with non-
Indigenous Australians. Meanwhile, major chronic diseases and fair / 
poor self-assessed health status have a strong negative relationship 
with participation in the labour force for Aboriginal people303.

Access to housing has been identified as a central pillar in 
improving health and educational outcomes. For example, it 
has been acknowledged in the past that good quality housing 
underpins all of the Closing the Gap targets in health, education, 
employment and community safety304, while Infrastructure 
Australia305 has also recognised that housing is a key social 
determinant of health, with demonstrated links between the 
quality and location of housing, and health and wellbeing 
outcomes.

However, remote communities in Western Australia in particular 
are challenged by overcrowding in dwellings, deteriorating housing 
conditions and a complex system of municipal service delivery306.

11.5.2.2 Infrastructure as an enabler: utilising the 
development of public infrastructure projects as a tool to 
enhance Aboriginal economic participation

Recognising the underrepresentation of Aboriginal people both in 
the workforce and as business owners and operators, the State 
government holds a significant policy lever to enable greater 
participation via requirements and / or incentives for Aboriginal 
participation in government-funded infrastructure projects. 

The flow-on benefits of greater Aboriginal business ownership 
in particular, are significant, as they build family and community 
wealth, create employment, encourage the uptake of education, 
and create opportunities for Aboriginal businesses to engage in 
the global economy. Supporting Aboriginal enterprise also has 
flow on effects to Aboriginal rates of employment as indigenous 
businesses are more likely to employ Aboriginal people. For 
example, Indigenous businesses registered with Supply Nation had 
an Indigenous employment rate of around 40 per cent compared 
to an Indigenous employment rate of around 0.7 per cent across all 
Australian businesses307. 

This tool of support through infrastructure is well recognised by 
the State Government through the Aboriginal Procurement Policy, 
with further supply-side support potentially forthcoming via the 
future Aboriginal Empowerment Strategy. 
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11.5.2.3 Infrastructure as a promoter: promote Aboriginal 
culture through infrastructure design and development 

As noted above, this role is twofold in nature, spanning direct 
development of infrastructure that enables better connection to 
and understanding of indigenous culture in WA; and the potential 
to move beyond empowerment in infrastructure projects through 
employment and business opportunities, to incorporating 
indigenous knowledge and culture in the design of infrastructure 
and the built environment itself. 

The direct development of infrastructure that enables better 
connection to, promotion and understanding of Aboriginal culture 
is well recognised. 

Infrastructure Australia’s 2019 National Infrastructure Audit308 
included a specific opportunity structured around Aboriginal 
arts and cultural infrastructure in recognition of its key role in 
the social and economic empowerment of Aboriginal people. 
Leveraging investment in arts and cultural institutions to promote 
the collection and celebration of Aboriginal arts and cultural 
materials can provide wider socio-economic benefits to these 
communities through direct financial return for artistic effort, while 
also elevating and fostering understanding of Aboriginal cultural 
values and history.

With regard to increasing the involvement of Aboriginal people in 
infrastructure design and decision-making, the State Government’s 
discussion paper on Developing the Western Australian Government’s 
Aboriginal Empowerment Strategy309 encapsulates the rationale for 
such change well:

“Achieving the goal of empowerment does not just 
require more or better services, but rather a change 
in the relationship between Aboriginal people and 
the Government. This requires a shift from structures 
that falsely position Aboriginal people as passive, 
individual consumers of services, to structures that 
empower Aboriginal people and communities to solve 
their own problems. 

Self-determination, while meaning different things 
to different people, captures the essence of this 
idea. Making this change will require structural 
and system reforms. Structures that bring 
decision-making closer to communities allows the 
decisions to be more responsive to realities on the 
ground, and to incorporate local knowledge about 
local conditions. Importantly, it creates space for 
culturally-informed solutions.”

An important part of the rationale for this response is the mutual 
benefits yielded. For example, as well as serving to empower 
Aboriginal people, the NSW Government Architect310 also highlights 
that design and planning processes which consider natural 
systems that include people, animals, resources and plants 
equally – similar to an Aboriginal world view of Country – then this 
could make a significant contribution to a more sustainable future 
world also.

11.5.3 Possible programs and projects

11.5.3.1 Infrastructure as a supporter: improving access to 
and quality of housing

About 12,000 Aboriginal people live in remote communities 
in Western Australia. Aboriginal communities across the state 
are diverse, ranging from large settlements with significant 
infrastructure and populations’ equivalent to small towns, to 
family groups who seasonally visit sites which have little to no 
infrastructure311.

The National Partnership on Remote Housing which operated 
from 2008-09 to 2018-19, resulted in 846 new home builds 
and 1,705 refurbishments in Western Australia312. In 2018-19, 
the Commonwealth Government provided a one-off funding 
contribution for remote indigenous housing to Western Australia, 
with matched funding from the State to assist the transition of 
responsibility for funding remote housing to the WA Government313.

The State Government’s Transitional Housing Program is 
currently the focus of housing provision in remote WA Aboriginal 
communities. The program provides participants with an 
affordable rental property, along with access to a range of services 
that focus on employment, education, financial independence, 
household management and wellbeing314. The program is based 
on empowerment principles, with an end objective of participants 
exiting the program with the skills needed to move into their own 
home or private rental.

Since its inception in 2012, the program has repurposed over 
200 properties across regional and remote communities - still 
well below the reach of the National Partnership on Remote 
Housing. However, the Transitional Housing Program has achieved 
successful outcomes to date and has gained recognition as a 
credible and effective strategy to tackle housing needs in remote 
Aboriginal communities315. 

Recognising the funding commitment in the 2020-21 State 
Budget for the North West Aboriginal Housing Fund (based on 
the Transitional Housing Program model), the positive outcomes 
observed to date provides a rationale for further long term funding 
commitments to the program to ensure the transitional housing 
model continues to enhance housing outcomes for Aboriginal 
communities in remote areas of WA.
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Notably, the alleviation of remote housing overcrowding was 
added as a high priority initiative on Infrastructure Australia’s 
infrastructure priority list in 2019, with proponents to be identified.  

11.5.3.2 Infrastructure as an enabler: demand-side and 
supply-side Aboriginal procurement policies

The State Government currently operates an Aboriginal 
Procurement Policy across its agencies. The policy mandates 
progressive targets for the award of WA Government contracts to 
Aboriginal businesses and applies to all contracts valued $50,000 
and above. The targets apply to all government agencies when 
purchasing goods, services, community services and works316. 

The policy surpassed its second-year targets in 2019-20 by 275 
percent, with 234 contracts to 106 Aboriginal businesses, including 
143 contracts in regional locations. The goods and services, 
community services and works contracts awarded in 2019-20 
were across a variety of industries including building maintenance, 
construction, human resources, cleaning and advisory services317.

The minimum amount of contracts that must be awarded by State 
Government agencies to Aboriginal businesses, increases from two 
per cent to three per cent for the 2020-21 financial year. 

The policy is a good example of how governments can utilise its 
purchasing function and the development of public infrastructure 
as tools to enhance Aboriginal economic participation.

Further opportunities may now exist to integrate the policy - which 
is inherently demand-side in principle by way of its creation of 
opportunities for indigenous businesses - with supply-side reforms 
that build the capacity and effectiveness of Aboriginal businesses 
to better capitalise on these opportunities.

The State Government’s discussion paper on Developing the Western 
Australian Government’s Aboriginal Empowerment Strategy318 includes 
high level proposals to boost economic opportunities across all 
areas of Government activity, including through:

 • Capacity building - in the form of business assistance and 
support, enterprise development and corporate capacity building

 • Facilitating access to capital - by leveraging native title 
settlements, providing incentives for private investment, 
divesting land assets, direct public investment, assistance in 
developing finance applications and / or supporting corporate 
and philanthropic opportunities.

Formulating and implementing such supply-side reforms as part 
of the future WA Government Aboriginal Empowerment Strategy 
may present an opportunity to complement the existing Aboriginal 
Procurement Policy.

11.5.3.3 Infrastructure as a promoter: dedicated facilities for 
the exhibition of Aboriginal and Torres Strait Islander art and 
culture; and ‘Designing with Country’ frameworks

In February 2020, Infrastructure Australia added the need for 
an Indigenous art and cultural facilities program to the national 
infrastructure priority list (as a ‘priority’ initiative). Infrastructure 
Australia has defined the opportunity as being for a national 
program of Aboriginal and Torres Strait Islander art and cultural 
centres and galleries.

Multiple jurisdictions have taken steps towards developing these 
facilities, including Western Australia. Infrastructure Australia 
recognises that while there will be some competition between 
proposed facilities across multiple states and territories, there 
will be national benefit to providing dedicated facilities for the 
exhibition of Aboriginal and Torres Strait Islander art and culture, 
with the program requiring a coordinated response to ensure that 
facilities are sufficiently diverse to be complementary, encouraging 
visitation at multiple locations319.

The WA Government has considered developing such a facility in 
Perth since the late 1980s320, with the latest iteration of planning 
related to a site near the Perth Concert Hall321. Regardless of 
location within Perth, Western Australia has strong credentials to 
host such a facility given the existing national and internationally 
significant collections of Indigenous art and cultural materials 
housed at both the WA Museum Boola Bardip and the Berndt 
Museum of Anthropology at the University of Western Australia.

The Berndt Museum includes more than 11,500 items, 35,000 
photographs, film and sound and multiple archives, and is 
considered to be one of the most significant collections of Aboriginal 
and Torres Strait Islander art and cultural material globally322.

The second role of infrastructure in promoting Aboriginal heritage 
and enterprise relates to incorporating indigenous knowledge and 
culture in the design of infrastructure. A possible application in 
this regard pertains to the development of a framework to formally 
incorporate Aboriginal culture and thinking into the planning and 
design system. 
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For example, the New South Wales Government has developed 
the Connecting with Country and Designing with Country draft 
frameworks which aim to develop connections with Country to 
inform the planning, design, and delivery of built environment 
projects in NSW. The ambition of the NSW government is to help 
realise three long-term strategic goals which resonate strongly with 
the intent of this infrastructure response323:

 • reduce the impacts of natural events such as fire, drought, and 
flooding through sustainable land and water use practices

 • value and respect Aboriginal cultural knowledge with Aboriginal 
people co-leading design and development of all NSW 
infrastructure projects

 • ensure Country is cared for appropriately and sensitive sites are 
protected by Aboriginal people having access to their homelands 
to continue their cultural practices.

In Western Australia, the METRONET Gnarla Biddi (our pathways) 
Aboriginal Engagement Strategy parallels some of the same 
themes as the NSW Connecting with Country and Designing with 
Country draft frameworks. 

Gnarla Biddi outlines five streams of Aboriginal engagement 
running through each stage of the METRONET project life-cycle, 
with minimum targets to meet. This includes Noongar cultural 
input into place making, whereby a structured approach is taken 
to ensuring Noongar stories and culture is represented in the 
infrastructure that is designed and built as part of the METRONET 
program. This may serve as the basis for a more wide-ranging 
framework in WA to incorporate of Aboriginal culture and 
knowledge in infrastructure design and planning.

11.5.4 Enablers and policy considerations

Perhaps the most critical enabler in actioning the potential 
infrastructure responses considered above relate to the need for 
effective and genuine Aboriginal input and engagement in doing 
so. Within the Government of Western Australia, the Aboriginal 
Engagement Directorate of the Department of the Premier and 
Cabinet is responsible for:

 • developing a whole-of-government Aboriginal affairs strategy 
focusing on engagement, leveraging economic opportunity and 
systems reform

 • shaping the State’s approach and engagement with Native 
Title groups and Aboriginal communities to resolve claims and 
leverage community defined opportunities 

 • partnering and building relationships with communities to deliver 
positive outcomes, through implementation of agreements 
and projects.

These engagement measures are defined by the operations of the 
Western Australian Interim Aboriginal Working Group (IAWG), the 
Aboriginal Advisory Council of WA (AACWA), the Aboriginal Affairs 
Coordinating Committee (AACC), and the State’s Partnership with 
Reconciliation WA.

This structure ought to serve as a critical touchpoint for 
government to work closely with Aboriginal people in designing 
infrastructure policies that aim to empower indigenous 
communities.

11.6 Opportunity 4: Transition to net zero emissions 
technologies

11.6.1 Opportunity description

WA’s position as an oil and gas capital of the world 
means it possesses the knowhow, capital and impetus 
to transition its domestic industry to net zero emissions 
and become a global renewable energy generator, 
complementing its existing global energy exports with 
renewable energy exports. The availability of low cost, 
reliable, green energy in the domestic market enables a 
path to net zero emissions by 2050.

11.6.2 Potential infrastructure response and rationale: 
Renewable energy zones

Renewable Energy Zones (REZs) involve the coordinated 
development of new grid infrastructure in renewable rich areas, 
which allows the efficient connection of multiple generators (such 
as solar and wind farms) in the same location. REZs effectively 
capitalise on economies of scale, unlocking new generation at 
lower cost324. 

A REZ is distinct from Renewable Energy Industrial Precincts (see 
Chapter 11.8) as a REZ refers to the manner in which energy is 
generated and supplied in a hub structure, while Renewable Energy 
Industrial Precincts refers to how a REZ might support a cluster of 
industrial activity that is fully powered by renewable energy.

REZs are the modern-day equivalent of a power station, meaning 
government can use REZs as a planning tool to ensure new 
renewable supply can be matched with demand and transmission. 
By combining generation, transmission, storage and system 
strength services in a REZ325, the State can ensure a secure, 
affordable and reliable energy system while capitalising on WA’s 
climate assets and combating climate change. 



183

State Infrastructure Strategy Scenario Planning Infrastructure WA

Although WA has significant renewable energy potential, co-
ordination, location and scale of infrastructure are important 
considerations to convert this potential into commercial reality. 
This is because, although WA has some of the best renewable 
resources in the world (see Chapter 5.3.4), some of our sunniest 
and windiest places are not well connected to the existing 
electricity infrastructure.

In other jurisdictions, renewable energy zones (REZs) have been 
established to overcome this barrier and help facilitate the 
development of renewable energy generation.

The concept of a REZ is particularly fundamental to the 
development of renewable energy in WA given the transmission 
network will need to develop efficiently to connect and transport 
large amounts of energy from geographically dispersed renewable 
generation sources around the state. For this reason, it will be 
important to consider the location of REZs in WA.

11.6.3 Possible programs and projects 

REZs need to be located in areas of strong climatic potential (i.e. 
wind and solar in the context of WA) and electricity demand.

In WA, this would point to REZs in the Pilbara, Midwest and Peel 
regions. A Pilbara REZ could help integrate the investment in 
renewable energy already underway in the region, with a focus on 
supplying the resources sector and electrifying its energy needs in 
the effort to decarbonise the sector over time.

In the Midwest, a REZ in proximity to the Oakajee Strategic 
Industrial Area (SIA) near Geraldton would have a clear supporting 
role in the development of the state’s green hydrogen sector at the 
proposed Oakajee SIA. The SIA has been earmarked as the site for 
future production of commercial quantities of hydrogen, and the 
location of hydrogen users such as transport, metals refining and 
ammonia-manufacturing companies as well as hydrogen industry 
component manufacturers.

A REZ in the Peel region would focus on generation to help 
decarbonise heavy industry in the metropolitan area, specifically, 
the Kwinana Strategic Industrial Area (KSIA) and other heavy 
industry operators on the Cockburn Coast, noting the potential of 
the KSIA to play a further part in the future downstream processing 
opportunity for WA (see Chapter 11.8.3).  
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11.6.4 Enablers and policy considerations

While location of REZs will be primarily driven by the availability 
of high levels of average annual wind speeds and / or high 
average annual levels of solar radiance exposure, according to 
the Australian Renewable Energy Agency326 a number of other 
characteristics need to be considered in selecting the location of 
a REZ:

 • Available sites for short term storage, which can increase the load 
factor on transmission lines and convert solar / wind following 
output to load-following output

 • Degree of complexity in connection to major load centres

 • Anticorrelation of the wind and sun within the zone or between 
the zone and major load centres (i.e. the wind blows more at 
night, or in winter)

 • Benign geological, hydrological, environmental, heritage, land 
tenure, access and other characteristics

 • Logistics infrastructure (particularly ports) to enable future 
international market access for renewable energy exports.

There are possibly several non-build considerations (i.e. policy, 
regulation, technology, pricing, governance and procurement) 
that need to be examined in parallel with the concept of physically 
assigning REZs in WA.

For example, it is not clear if the concept of a REZ is defined 
within the existing regulatory framework, although this in itself 
can be challenging given a REZ is often used by different parties 
to describe different ideas and concepts, depending on what a 
particular party wants to achieve and do. 

Here, there may be a need for regulators and policy-makers to:

 • clarify the different ways REZs can be characterised

 • define how / if these can be achieved under the current 
framework

 • identify the various issues that arise under those different 
characterisations

 • propose how REZs can be better facilitated in the future.

For example, the Australian Energy Market Commission327 (AEMC) 
characterises REZs in two broad ways: a type A REZ and a type B 
REZ. Type A is a cluster of generators sharing connection assets 
only (i.e. those assets used by generators to connect to the 
transmission network). Type A REZs can be facilitated under the 
current regulatory framework underpinning the national electricity 
market (or NEM, noting that WA is not part of the NEM).

According to the AEMC, to the extent that type A opportunities are 
not being pursued, it is often due to factors outside the regulatory 
framework such as commercial and confidentiality considerations. 
Here, there may be a ‘non-build’ role for government to help 
overcome such barriers – particularly commercial hurdles - to 
facilitate investment.

Type B is a cluster of generators sharing their connection assets 
as well as a part of the shared transmission network. The shared 
transmission network are those assets that facilitate the flows 
of electricity between all parties that produce and consume 
electricity (i.e. facilitate flows to consumers). 

The AEMC notes that a key barrier to facilitating type B REZs is the 
lack of incentives under the current framework for generators to 
collectively fund assets for the shared transmission network.

For example, a generator that invests in the shared transmission 
network faces a free-rider problem and a risk of not being 
dispatched, despite their investment. Here, a model that seeks to 
facilitate type B REZs and overcome the free-rider problem may be 
valuable in sparking future investment, especially as investment in 
greenfield or brownfields transmission infrastructure is likely to be 
a particularly important component of unlocking renewable energy 
assets in WA.

11.7 Opportunity 5: Approaching the technology frontier

11.7.1 Opportunity description

“Under this opportunity, WA leverages its existing 
internationally recognised leadership in advanced 
technology, previously concentrated within WA’s 
Mining, Equipment, Technology and Services (METS) 
and Petroleum Engineering and Technical Services 
(PETS) sectors, to create a robust technology start-up 
and investment ecosystem.

Supported by its strengths in space astronomy and 
related adjacent technologies, this sees innovation 
applied to cross-sector solutions (such as road and 
public transport, precision agriculture, remote health, 
construction). WA’s potential in bio-prospecting and 
medical research are developed with R&D leading to 
increased downstream investment. Rapid adoption 
of new technology and advanced manufacturing are 
underpinned by strong cyber security resilience.”
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11.7.2 Potential infrastructure response and rationale: 
Advanced manufacturing hubs

Advanced manufacturing (AM) refers to a broad set of enabling 
technologies, processes and practices that industry sectors can 
use to improve their productivity and competitiveness. It includes a 
number of digital technologies collectively known as ‘Industry 4.0’.328

In its national roadmap for unlocking future growth opportunities 
for Australia in AM, the CSIRO329 focusses on five specific AM 
development opportunities for Australia along with their potential 
future applications:

 • Sensors and data analytics - applied across the value 
chain, including predictive maintenance, logistical tracking for 
operational efficiencies, quality control and service offering 
(when integrated into end product)

 • Advanced materials - proactive integration at early design 
phase to offer multiple novel attributes e.g. biocompatibility, 
biodegradability, energy efficiency and self-repairing

 • Smart robotics and automation - assistive robots that work 
collaboratively with humans and each other, with improved 
sensing, awareness and decision-making capabilities that allow 
full autonomy and self-learning behaviour

 • Additive manufacturing (3D printing) - greater adoption 
of 3D printing technology for production of complete complex 
products and associated advanced business models such as 
customer-led design processes and just-in-time production

 • Augmented and virtual reality - used to overlay product 
designs with end-use environments, optimise machine settings 
in the virtual world, facilitate remote collaboration and train or 
guide workers through complex / dangerous tasks.

A precinct or hub-based approach to developing these capabilities 
in WA could be valuable, as precincts generate value by clustering 
knowledge and enabling infrastructure in each of these relevant 
areas in a single geographic region, ideally located nearby to 
potential end-users, with a co-location with universities, training 
providers and / or complementary product and service providers.  

Defining the rationale for developing infrastructure to support 
the growth of AM in WA is critical. AM industry strategies have 
been developed and implemented by jurisdictions across 
Australia (including at the Commonwealth Government level) and 
internationally. Therefore, clearly articulating the rationale for AM 
hubs in WA and where the state plays in fostering this emerging 
sector is critical to establishing focus and long term competitiveness. 

In this context, it is evident that each of the five AM technologies 
noted by the CSIRO align strongly to the current and future needs 
of the resources sector in WA. This creates a strong focus area and 
basis upon which to develop local AM strategies and capabilities.

Although the development of AM is ultimately aimed at boosting 
the competitiveness of manufacturers to compete on value (not 
just cost) through innovative products, components and services 
within global supply chains; the ability to establish capability by 
initially servicing the needs of the local resources sector is highly 
advantageous. In serving the resources sector, local AM capability 
can be developed through:

 • Interactivity - knowledge transfers from the resources sector 
(e.g. in the application of sensors and automation in mining to 
manufacturing processes)

 • Opportunity - the presence of deep local markets for high tech 
manufacturing products (e.g. advanced materials) or advanced 
production techniques (e.g. 3D printing of component parts for 
remote mining operations). 

11.7.3 Possible programs and projects

In September 2020, the WA Government allocated funding to 
examine the feasibility of an advanced manufacturing hub in the 
South-West region of WA330. The study is expected to be completed 
within 12-18 months.

For the five areas of AM opportunity in Australia listed above; it 
may be possible to group hubs according to these technology 
applications and strategically locate these hubs based on existing 
research capability and industry presence. This is explored below.

11.7.3.1 Sensors and data analytics AM hub

Rio Tinto is developing its first ‘intelligent mine’ at Koodaideri 
in which all assets are networked together and capable of 
autonomous decision-making through a network of integrated 
sensors331. The remote operations centres run by each of the major 
iron ore miners in WA each rely on processing data from hundreds 
of sensors across sites in the Pilbara.

This lends itself to the development of an AM hub based on the 
development and application of sensors and data analytics, with 
the aim of extending the use of this technology across heavy 
industry in WA.  

In terms of location and existing expertise, the Pawsey 
Supercomputing Centre in Bentley is located on CSIRO-owned land 
adjacent to the CSIRO’s existing Australian Resources Research 
Centre facility. Pawsey expertise extends to supercomputing, data, 
cloud services and visualisation as it relates to energy, resources 
and artificial intelligence332. The co-located CSIRO Australian 
Resources Research Centre has a specific focus on mining more 
effectively through innovation in sensors, automation, cutting and 
drilling technologies and mining systems333.
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The University of WA also operates a research cluster on 
advanced sensing and quantum technologies which can be 
leveraged. The cluster has a specific objective of developing 
the next generation of sensing technologies to solve remote 
operational challenges. It has a focus on agriculture, environment, 
infrastructure and asset health monitoring, mining resource 
exploration, offshore drilling, and airborne remote sensing334.

11.7.3.2 Advanced materials AM hub

The potential for advanced material manufacturing is also relevant 
for WA given the access manufacturers have to raw minerals and 
other chemical materials in WA, and the proximity to the defence 
sector. The application of advanced materials is particularly 
important to the defence sector.

There is strong alignment between the development of capability 
to manufacture advanced materials, and those of cutting-edge 
sensor technologies and additive manufacturing. For example, the 
use of novel materials with additive manufacturing is expected 
to in future yield more efficient, lower waste products, highly 
customised design and production, with embedded electronics 
and sensors335. 

Advanced materials manufacturing also holds specific relevance 
to the identified opportunity to achieve value add to strategic 
mineral commodities (see Chapter 5.3.6). For example, a key need 
in the defence sector relates to increased battery energy density to 
power long-life uninhabited vehicles and long-life sensor systems. 
Lithium sulphur and lithium-air battery types are emerging 
technologies which may solve some of these challenges in defence 
– but also align well to the opportunity to process more of WA’s raw 
materials in future and consider their applications in industry336. 

Examples of advanced material manufacture already exist in WA 
at the Australian Marine Complex, where Matrix Composites and 
Engineering specialise in the design, engineering and manufacture 
of composite and advanced material technology for the civil and 
infrastructure, resources, oil and gas, defence, and transportation 
industries (see Box 4 on page 103).

In terms of R&D capability, Edith Cowan University currently host a 
Materials Research Group which conducts interdisciplinary material 
research. This includes research relating to design, synthesis and 
advanced characterisation of materials, light-weight alloys and their 
composites and biomaterials and composites337.

11.7.3.3 Smart robotics and automation AM hub

BHP, Rio Tinto, and Fortescue have also long incorporated robotics 
and automation into their Pilbara operations and are recognised as 
world leaders in the application of these technologies through their 
operations in WA (see Chapter 5.3.5.2). 

This lends itself to the development of an AM hub dedicated to 
increasing the application smart robotics and automation across 
heavy industry in WA to both leverage knowledge within the mining 
sector, and service the needs of the resources sector in maintaining 
and enhancing its autonomous fleet and control systems.

In July 2020, the WA Government committed $20m towards a 
Robotics and Automation physical test facility as part of a 94-hectare 
precinct north of the current Neerabup industrial estate titled 
the Neerabup Automation and Robotics Park (NARP). The NARP is 
planned for use for testing, R&D and training in autonomous, remote 
operations, and robotic systems and equipment338.

NARP could also be staged in concert with a proposal by METS 
Ignited to develop a West Australian Cluster in Automation, 
Robotics and Analytics339. The development of such a cluster 
could be extended to include R&D and promotion of robotics 
and automation in the WA manufacturing sector. For example, 
the University of WA also operates a research cluster relating to 
automation and robotics, with a focus on autonomous mining 
trucks and automation in local industry340.

11.7.3.4 3D printing AM hub

A 3D printing or additive manufacturing hub also has development 
potential in WA due to the operational needs of the resources sector. 

For the resources sector, the ability for local manufacturers to 
rapidly prototype input components would be of significant 
value given WA’s relative remoteness from major parts and input 
suppliers in China, the US and Europe. Disruptions to global supply 
chains pose significant risks to mining operations in particular.  

Local additive manufacturing capacity would also offer the 
resources sector reduced obsolescence risk by enabling the 
manufacture of obsolete and / or complex parts locally. Damage or 
malfunction of obsolete components exposes mining operations to 
costly downtime (or even to the possibility of having to upgrade an 
entire system). 

Location-wise, the Australian Marine Complex (AMC) located in 
Henderson is WA’s leading heavy manufacturing precinct and 
is considered a centre of excellence in WA for manufacturing, 
fabrication, assembly, maintenance and technology. The AMC 
has strong links to key industries through servicing the defence, 
marine, oil and gas, and mining sectors.  
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In terms of R&D, Curtin University operate the ‘Micro-factory for 
Additive Manufacturing’ at its Bentley campus. The Micro-factory is 
a centralised 3D printing hub of instruments and researchers and 
facilitates research, industry collaboration and teaching in the area 
of additive manufacturing341. 

The Micro-factory facilities are located alongside the John de 
Laeter Research Centre, which contains a multidisciplinary team 
in the areas of mechanical, chemical, material and biomedical-
engineering and imaging and material characterisation. The 
centre’s research program has a focus on minerals, materials and 
energy sectors.

11.7.3.5 Augmented and virtual reality AM hub

The dangers of mining operations mean training plays a key role 
in ensuring workers can respond quickly and appropriately to 
hazardous events. However, the remoteness of sites makes training 
on the ground difficult while also draining to productivity in a 
24-hour production process.

As such, virtual reality (VR) and augmented reality (AR) are being 
increasingly applied in the WA resources sector to enhance 
training, while application is also being extended to remote health, 
emergency response measures, maintenance and counter-
terrorism and defence efforts. 

However, VR and AR also have important applications 
in manufacturing to significantly enhance design and 
prototyping processes. 

The Curtin Hub for Immersive Visualisation and eResearch (HIVE) 
is an advanced facility located at Curtin University to serve the 
growing demands of researchers and industry for visualisation, 
virtualisation and simulation capabilities in Western Australia342.

The HIVE was established in recognition of the fact that sensor 
technologies are improving in quality and capacity, delivering 
increases in data volumes. The HIVE enables capability in the 
interpretation, presentation and communication of data in AR and 
VR. Using the HIVE’s visualisation systems, researchers can manage 
and use data more effectively and imaginatively. 
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11.7.4 Enablers and policy considerations

Government’s most pertinent role in establishing AM hubs is to support the planned co-locations of business, research and / or education. 
However, the CSIRO343 notes that a number of other enablers are also important to consider:

A significant shift towards a more collaborative mentality among industry is required given 
that an AM ecosystem is needed to support AM strategy. Businesses, research, education 
and customers must be willing to work together. Government can play a critical role here in 
encouraging the development of consortia bids through government procurement strategy for 
relevant infrastructure, products and services 

Workforce and skills development will need to focus more on digital literacy, digital leadership 
and strategic management, as well as STEM skills to ensure a steady supply of skilled labour to 
meet the variety of AM research and commercial pursuits

Tailored training courses can help to re-skill employees who are transitioning out of declining 
manufacturing and related industries but who retain a wealth of knowledge and experience 
that can be leveraged in growing or emerging AM industries

For manufacturers that engage in AM pursuits, cybersecurity solutions will be critical to have 
in place to prevent unauthorised and malicious access to digital infrastructure  

Attracting major multinational companies to operate in WA is an important enabler of AM, 
both as a signalling factor to other international companies and to facilitate the development 
of cluster-related activities, knowledge transfer and specialised support services

Digital interoperability with global partners is crucial as it facilitates joint efforts across 
research, government and business. Many European countries already have national strategies 
for unlocking digital connectivity based opportunities - Industrie 4.0 in Germany, the Factory of 
the Future in France and Italy, Smart industry in Sweden, and Catapult centres in the UK.

Culture of collaboration

Workforce and skills 
availability 

Re-training and 
re-skilling programs

Cybersecurity 
infrastructure 

Promotion of industry 
capability 

Digital interoperability 

Government policy can help tie the above enablers together, signal the priority placed on the development of AM in WA, and highlight the 
state’s capabilities and opportunities in AM through the development of an AM industry strategy.  
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For example, in 2018 the NSW Government launched the NSW 
Advanced Manufacturing Industry Development Strategy344. 
The strategy draws on many of the above enabling factors by 
aiming to help NSW manufacturers pursue opportunities in AM by:

 • increasing collaboration and research within the manufacturing 
industry and with research institutions by facilitating the 
development of advanced knowledge

 • supporting skills development in the industry by driving the 
adoption of advanced processes

 • supporting the implementation of advanced service-oriented 
business models that lead to high-value manufacturing solutions 
and create high-value products that reach untapped markets 
and segments

 • growing export and attract investment.

11.8 Opportunity 6: Value adding for strategic commodities

11.8.1 Opportunity description

“WA’s stable institutions, operating environment 
and resource endowment sees it continue as a 
world class mining centre and enables it to become 
the major provider of raw and processed strategic 
minerals to US, UK and Eurozone, Japan and Korea, 
supplementing industrial metals and energy trade.

The application of METS and PETS technologies have 
enabled the State’s agriculture and food sector to 
expand their export footprint, displaying higher levels 
of productivity and stability. WA can retain a greater 
share of the value-adding activity by leveraging cheap 
reliable energy, supply chain security and stability 
and strategic partnerships. For minerals, some mass-
produced components are still produced offshore 
however WA leads in IP generation given proximity to 
resources for mineral intensive battery technologies.”

11.8.2 Potential infrastructure response and rationale: 
Developing renewable energy industrial precincts for 
downstream processing

Renewable energy industrial precincts (REIPs) support a cluster 
of industrial activity fully powered by renewable energy. These 
precincts are either located within REZs (see Chapter 11.6.2) or 
connected to renewable energy generation through high voltage 
transmission lines. REIPs are distinct from a REZ as they refer 
specifically to the industrial activity and output that takes place 
within such a precinct, while a REX refers to the manner by energy 
is generated and stored to power the industrial processes. REIPs 
also ideally have access to clean heat and renewable hydrogen 
production and infrastructure345. 

REIPs are an important part of the opportunity for WA to move 
further down the value chain and process our endowment of 
strategic minerals. This is due to the:

 • Availability of low cost energy within REIPs - industrial 
operators are able to access low cost renewable energy within 
REIPs, which can boost global competitiveness. This can increase 
the likelihood that energy intensive manufacturers will remain in 
WA as the cost of renewable energy continues to decrease over 
time (see Chapter 5.3.4).

 • Ability to capitalise on demand for low carbon industrial 
outputs – a core component of the opportunity for WA in 
transitioning to a zero net emissions future is the potential to 
capitalise on the domestic and global need to decarbonise and 
slow the rate of climate change. REIPs facilitate the production 
of low-carbon products that are increasingly in demand across 
Australia and the world

 • Ability to demonstrate green credentials throughout the 
value chain - demand for minerals such as lithium, cobalt and 
copper are predicted to rise significantly in future as a result of 
greater global action to achieve zero net emissions targets (see 
Chapter 5.3.4.1). These minerals are important inputs to clean 
energy products such as electric vehicles, lithium batteries and 
wind turbines. Therefore, processing these minerals sustainably 
within REIPs is vital to achieving carbon neutrality throughout 
the value chain of these goods. Certification of a product’s green 
credentials is likely to become more important to end-users 
in future.   

Importantly, the above benefits of REIPs are mutually reinforcing. 
The establishment of strategic REIPs also improve the viability of 
renewable energy generators through aggregating demand from 
industrial users.
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The potential to aggregate demand for emerging renewable 
technologies such as hydrogen is particularly critical. Hydrogen-
based REIPs could be coastal industrial clusters or co-located 
near ports. The creation of hubs is expected to be an effective 
springboard to growing WA’s hydrogen economy.

Moreover, many strategic industrial areas in WA currently host 
heavy industries which are typically oriented towards downstream 
processing and other heavy or strategic industrial activities. 
While these areas generate large investment, employment and 
production value for the state, they also tend to host emissions 
intensive activities. Therefore, orienting future strategic 
industrial precincts around the REIP concept will also allow WA to 
decarbonise over time and meet net emissions targets.

Importantly, a core differentiator between REIPs and REZs (see 
Chapter 11.6) is the co-location of multiple industries across 
generation and consumption of renewable energy. As such, REIPs 
could also provide a base for firms engaged in the manufacture of 
clean technologies such as wind turbines, batteries, electric vehicle 
chargers, electric buses and mining equipment. This aspect also 
aligns to the opportunity to establish AM hubs in Western Australia 
(see Chapter 11.7.2).

The co-location concept across the value chain within REIPs also 
provides an opportunity to commercialise new clean technologies 
and solutions onshore by attracting start-ups to co-locate with 
established industry players (either upstream generators or 
downstream energy users). In this way, REIPs can also become 
hubs for the development of innovative zero emissions and circular 
economy technologies that WA can market globally346.  

11.8.3 Possible programs and projects

Location of REIPs need to be considered in the context 
of greenfield or brownfield developments. For greenfield 
development, REIPs are ideally located within REZs (see above). 
As such, where REIPs may be located ought to corollate with REZs 
(possible REZ locations in WA are discussed above). Therefore, the 
selection of REZ locations are critical to then enable integration 
with REIPs.

Where brownfield REIPs are to be developed via connection to 
renewable energy generation (through high voltage transmission 
lines), location is less of an issue given existing industries are 
established. The consideration in this context is the ability to 
effectively connect to clean energy sources. For example, the 
Kwinana Strategic Industrial Area has been identified as a possible 
location for a REIP347 given its location to climate assets in the Peel 

region and its heavy industry base around bauxite, mineral sands 
and gold mining. Other strategic industrial areas in WA that may 
have potential to transition into REIPs depending on location to 
renewable energy sources include the:

 • Burrup Strategic Industrial Area, Pilbara - home to major 
liquefied natural gas (LNG) and downstream processing projects

 • Ashburton North Strategic Industrial Area, Pilbara - 
comprising of multi-user port and industrial land for LNG, other 
hydrocarbon-based and natural gas processing opportunities, 
and related support industries

 • Boodarie Strategic Industrial Area, Pilbara – this precinct is 
positioned to accommodate a range of mineral, gas processing 
and other industries requiring access to the Port Hedland port

 • Kemerton Strategic Industrial Area, South West - currently 
home to projects based on local resources, particularly silica 
sands, lithium, gas and other minerals.

A number of other strategic industrial precincts are currently in 
planning phase, including the Oakajee SIA in the Midwest where 
renewable energy is central to the proposed concept (see above). 
The Oakajee SIA includes possible new multi-user port and industrial 
land for downstream processing industries using local resources.

In the context of green hydrogen, the location of generation 
facilities in proximity to existing LNG, petrochemical and other 
resource-based industries (e.g. ammonia and methanol) may 
save costs by utilising existing infrastructure and skills, as well as 
transmission and distribution lines, storage, transport routes and 
established industry knowledge. It will also enable economies of 
scale and scope348.

11.8.4 Enablers and policy considerations

While the location of REIPs will be primarily driven by the location 
of REZs and / or existing and planned strategic industrial areas, 
a number of other characteristics need to be considered in 
supporting the development of REIPs349 350, including:

 • Reliable power supply ensured through a combination of storage 
and flexible demand programs

 • Transmission connections to the closest REZ (if not located within 
a REZ itself)

 • For renewable hydrogen-based REIPs:

 – availability of, or potential for, water (recycled and desalinated) 
for precincts featuring green hydrogen

 – opportunity for co-location with industrial ammonia production 
and future industrial opportunities

 – Shipping distance to target markets (e.g. Japan and South Korea)
 – availability of demand-based infrastructure (i.e. refuelling 
stations).
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 • A shared industrial heating network as well as water, waste 
and recycling to strengthen green credentials and certification 
of output 

 • Connections to port, rail and road logistics to facilitate site 
access, as well as access to domestic and international markets

 • Skilled labour and training programs ideally tailored to the needs 
of the REIP (e.g. The Australian Centre for Energy and Process 
Training is located within the Australian Marine Complex and 
provides process operations training for the Australian oil and 
gas, mineral and chemical processing industries).

There are many non-build considerations that need to occur 
alongside planning and development processes to establish 
REIPs. From a policy perspective, key considerations beyond the 
government’s core role of strategic planning include the provision 
of financial support and interventions to de-risk investment.

For example, financial support may come in the form of incentives 
for industrial users on the condition of using wholly renewable 
energy as part of relocation to or establishment within a REIP. 
For example, this could include R&D support, fully or partially 
funded pilot projects, and low cost access to infrastructure. The 
de-risking of investment may include agreements to underwrite 
the renewable development needed to supply the REIPs by 
guaranteeing developers a minimum price for electricity output (in 
return for a cap on cost of electricity)351.

However, a guarantee of origin scheme is potentially the most 
significant supporting action for government, particularly in 
relation to green hydrogen. Potential major export markets have 
already signalled that the emissions associated with hydrogen 
production are important to them. The Japan Basic Hydrogen 
Strategy notes that imports will need to be ‘carbon-free’ from 
2030 onwards. Korea’s [Hydrogen Strategy] indicates that major 
overseas production of hydrogen should come from water 
electrolysis and be ‘CO2-free’ between 2030 and 2040352.

According to the COAG Energy Council, for Australian imports to 
be accepted by these markets it will be essential for Australian 
hydrogen to have its origins certified in a way that meets market 
requirements. Guarantees of origin also help investors assess 
risk. Investors can get a better sense of the likely offtake price for 
hydrogen, and future risks of carbon exposure in their investment 
portfolio. 

Worldwide, there is currently only one guarantee of origin program 
for hydrogen, Europe’s CertifHy scheme. CertifHy has been 
designed to allow European consumers to compare the lifecycle 
emissions of hydrogen fuel with other alternative transport fuels 
and is expected to have strong industry buy-in across Europe 
from industry, investors and lenders353. A number of other carbon 
labelling schemes exist in Australia and in overseas markets, 
including the Australian Government’s Carbon Neutral label.

However, it is the view of the Hydrogen Working Group within the 
COAG Energy Council that a new scheme is needed, but further 
work is required to decide on scope and governance. To facilitate 
access to future markets in other countries, a new scheme must 
be able to interface or achieve mutual recognition with schemes 
in other countries – without this, a barrier to trade will emerge. If 
developing a new guarantee of origin, Australia should proactively 
engage with other countries as part of that process to ensure the 
scheme gains global acceptance quickly.

The WA Government has an important role to play in supporting 
and participating in this process of certification in support of its 
Renewable Hydrogen Strategy as a key enabler of future hydrogen 
exports.

The WA Government also has a key role to play in the development 
of hydrogen standards to ensure efficient future industry growth. 
Standards Australia has established a committee of industry 
experts to help with the development and adoption of hydrogen 
standards, working closely with industry stakeholders.

The committee’s terms of reference covers all aspects of 
hydrogen, across the value chain as an energy carrier, including 
the production, storage and handling, measurement, transport, 
transmission and distribution of hydrogen in its pure form, blended 
with another fuel gas or via an alternate hydrogen transport vector 
and use of hydrogen.

Also included are end-use applications such as hydrogen refuelling 
infrastructure and mobility applications, domestic and industrial 
appliances and power and heat generation. In May 2020, the 
committee established five working groups tasked with overseeing 
and developing guidance354.

These standards are crucial to the way in which the sector in WA 
may develop in future, and it is therefore critical that the interests 
and input of the local sector are well represented in the standards 
forums to ensure that the standards framework is not onerous nor 
creates barriers to the development of the sector in WA.
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Detailed global drivers

We have considered a series of global Social, Technology, 
Environment, Economic, and Political (STEEP) drivers of change. 
This appendix describes 39 drivers of the future which Deloitte 
globally and locally has identified through its work with clients 
and across various markets under the STEEP categorisation. As 
noted previously, the drivers identified have been tested with 
stakeholders, including key IWA staff and the IWA Expert Panel. 

A.1. Societal drivers

A.1.1. Remote working

Remote working has accelerated during COVID-19, but this trend 
may persist post pandemic with implication for productivity, city 
planning and the labour market itself. 

Importance

Remote working refers to work carried out by employees or 
contractors away from centralised offices or places of business 
through the use of remote information technology. Remote 
working has been discussed extensively in recent years as part 
of the dialogue over the ‘future of work’. However, the trend 
has accelerated significantly amidst the COVID-19 pandemic as 
businesses and governments have been forced into lockdowns.

A May 2020 survey by the Stanford Institute for Economic Policy 
Research (SIEPR) found that 42 per cent of the entire U.S labour 
force was working from home full time, with only 26 per cent 
working at a premise. Almost twice as many American employees 
were working from home as at a workplace.355 

This represents a significant rise relative to pre-COVID work 
practices. In 2017-18, the US Bureau of Labor Statistics found that 
only 25 per cent of American wage and salary earners worked at 
home ‘at least occasionally’, and only 15 per cent had days they 
only worked at home. Only two per cent of workers ever worked 
from home full time.356 

And these trends look set to stay after the pandemic passes. 
For example, in the UK a survey by the Wales Institute of Social 
and Economic Research (WISER) found that 88 per cent of British 
employees who worked at home during the lockdown would like to 
continue working at home in some capacity.357 

And a May 2020 Survey of Business Uncertainty by the US Federal 
Reserve found that firms anticipate that 10 per cent of their full-
time workforce will be working from home five days a week after 
the pandemic, while a further 10 per cent expected staff to work 
form home between 2-4 days per week. 358

These trends hold true in other jurisdictions also. In Australia, 
around a third of employees worked from home in mid-August 
2020 according to the Australian Bureau of Statistics’ Household 
Impacts of COVID-19 Survey. This excludes Victoria which had 
strict lockdown measures in place in August 2020. The rise in work 
from home trends are also changing operational structures. In 
the resources sector for example, some operators have rapidly 
executed secondary control rooms, equipped with the relevant 
hardware and network capabilities to allow seamless handover 
between shifts in two separate locations.359 

Other miners have executed working-from-home capabilities 
by creating ‘dispatch packs’ containing specialist laptops and 
communication tools, enabling workers to operate and maintain 
control of on-site activities from the safety of their homes.360 

Impact

The remote working trend, if sustained over the long term, could 
have several significant impacts:

 • CBD-suburban shifts – companies around the world are 
considering options such as moving CBD workers to suburban 
hubs, or reducing city head offices to front desk, client meeting 
rooms and collaboration spaces only. In August 2020, IWG, the 
world’s biggest flexible workspace provider reported a surge in 
interest in flexible office space outside of big cities, as well as high 
interest in its homeworking packages.

 • Demand for skills – the shift to remote working could change 
labour market dynamics, creating new opportunities for workers 
to engage with organisations anywhere in the world. In July 2020, 
Glassdoor reported that its remote job openings were up by over 
28 per cent from the previous year, even though overall listings 
were down 23 per cent. Staffing firm Manpower estimated in 
July 2020 that more than 25 per cent of jobs posted in the US 
specified no location, up from 10 per cent in January 2020  

 • Custom remote capabilities – collaborative technologies 
such Slack, Zoom, and Google Suites are fast being considered 
everyday tools as remote working has accelerated. However, 
as remote working is sustained, greater innovation and 
customisation of collaborative tools will better meet the needs 
of a growing remote workforce across more sectors. For 
example, Monday, a task management software that promotes 
collaboration through visualisation tools, already has 10 separate 
use cases from IT and HR to marketing, sales and construction.

 • Productivity pain – the WISER survey in the UK found that only 
41 per cent of UK homeworkers reported that they were able 
to get as much work done in June 2020 as they were six months 
earlier.361 In the US, the SIEPR survey similarly found that only 51 
per cent of respondents reported being able to work from home 
at an efficiency rate of 80 per cent or more.362 
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A.1.2. Competition for talent

Fierce competition for talent will grow as the mismatch in skills 
available and capabilities needed in the workforce widens given 
our technology and people-focused future. 

Importance

The nature of work is changing. Today’s jobs are increasingly likely 
to require you to use your head rather than your hands, a trend 
that has been playing out for some time. And digital literacy is core 
to this. 

Coding and programming skills are often identified as an area of 
shortage given our digital future. It is true that there is a significant 
shortage of these skills. But this shortage is dwarfed by the 
shortage in digital literacy skills more generally – demand for digital 
literacy skills already exceeds supply by around 3 million. 

There is another factor at play. Regardless if jobs rely on brains 
or brawn, it’s the less routine jobs that are harder to automate, 
and that is where employment has been growing. That’s why non-
routine jobs have been the particular winners in job creation over 
the past two decades and will continue to be along with the ‘jobs of 
the heart’ – interpersonal and creative roles that will be hardest of 
all to mechanise. And that trend has decades to run:

 • 86 per cent of the jobs created between now and in 2030 will be 
knowledge worker jobs

 • By 2030, one quarter of Australia’s workforce will be 
professionals. Most of these will be in business services, health, 
education or engineering

 • Two-thirds of jobs will be soft-skill intensive by 2030.363 

Impact

Advances in artificial intelligence, robotics and automation, 
amongst other technologies, will certainly affect the work we do. 
New technologies will have the capacity to automate some tasks. 
But, in most instances, this will mean that people are assigned new 
tasks – rather than entire industries disappearing.

But is the workforce being equipped for these new tasks? Today, 
the average worker is missing around 2 of the 18 critical skills that 
are advertised for a job. By 2030, if we continue on our current 
path, Deloitte estimates that there will be a total of 29 million skill 
shortages, almost 25 per cent higher than the shortages we are 
already experiencing.364 

The underlying equation is simple: change is accelerating, and 
Australia and Australians will be more prosperous and more 
fulfilled if we can get ahead of the game. Getting ahead of the game 
means refreshing everybody’s skills – not just those of today’s 
students. That’s why the future of work will require much more – 
and much better – on-the-job learning than Australia has today.

A.1.3. Concentration of wealth

As global wealth inequalities grow, the divide between the rich and 
poor is widening, coupled with stagnating middle-class incomes. 
And COVID-19 is compounding these issues. 

Importance

The world has become more equal in recent decades, as fast-
growing developing economies narrow the gap with advanced 
economies. However, on balance, global inequality remains stark 
– the richest 1 per cent in the world now own 45 per cent of the 
world’s wealth, and 50 per cent of adults hold less than one per 
cent of global wealth.365  

In developed nations, the bottom quartiles of the population in 
income and wealth terms have seen little change and even a fall in 
their relative positions. In developing countries, factors including 
the aging population, rising unemployment, and skill gaps foster 
global income inequality.

COVID-19 is accelerating inequality. Across the world, lower socio-
economic communities are being disproportionately affected by 
the health and economic impacts of COVID-19, as many health 
factors that put people at greater risk from the disease are more 
prevalent in these communities. These communities are also more 
vulnerable to COVID-induced recessions, being employed in low-
paying jobs that are often quickly shed during downturns.366  

Inequality is also in the forefront of the minds of our next 
generation. The 2019 Deloitte Global Millennial Survey found that 
among 20 challenges facing society that most concern young 
people, 22 per cent of Millennials and 17 per cent of Gen Zs cited 
income inequality/distribution of wealth behind climate change.367 

Impact

The increasing income gap will make itself increasingly known 
in our future growth profile. Stagnation of incomes and the 
limited ability to take on debt will lead to even slower 
growing consumption in the next decade, leading to lower 
global economic growth (private consumption accounts for over 
half of GDP in most developed nations).

In Australia, Deloitte Access Economics expects average yearly 
wages growth to slow by almost 1 per centage point over the next 
10 years relative to the prior 10-year period.368 
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The widening income gap has particularly affected the middle class. 
Since the 1980s, the economic influence of the OECD’s middle class 
– as measured by the aggregate income share of middle-income 
households compared with upper-income households – has 
declined by almost one-third.369  

Lower growth and deteriorating economic influence can lead 
to larger swathes of the community feeling disaffected and 
discontented with economic and social issues. On average, 63 per 
cent of residents of OECD countries say they believe their country 
is on the “wrong track,” according to a 2018 survey, while just 37 
per cent say it is heading in the “right direction”. Forty-three per 
cent of individuals in advanced economies believed the average 
person today is worse off than 20 years ago.370 

Income redistribution and other government programs aimed at 
reducing wealth inequality have been ‘turbo-charged’ during the 
COVID-19 pandemic, leading to proponents of policies such as 
Modern Monetary Theory to grow more vocal about the future role 
of government in supporting society.

A.1.4 Crowd sourcing

As consumers are increasingly interconnected through social 
media, and with the rise of digitalisation, collective intelligence 
gathering from a wide variety of individuals is growing.

Importance

Businesses and governments are finding that the crowd can help 
with a wide range of challenges, from simple rote tasks, like image 
labelling, raising money or voting, through to far more complex 
problems, like brainstorming ideas, designing new products or 
even strategic planning.

In September 2020, there were almost 4.7 billion internet users 
worldwide – up from just 414 million in 2000.371 Adjusting the 
current rate of growth for an expected slowing in world population, 
there could be approximately 7-8 billion internet users by 2040. 

More companies and public sector organisations are now 
eschewing traditional innovation processes and instead working 
with enterprise-scale platforms to reach broader crowds capable 
of generating answers and executing tasks faster and more cost 
effectively than their own employees.

As more people from all walks of life shift online, the crowd 
can begin to operate at a scale that exceeds even that of the 
biggest and most complex global corporation, bringing in many 
more individuals to focus on a given challenge. And COVID-19 is 
accelerating the crowdsourcing shift:

 • Freelancer.com – the world’s largest freelancing and 
crowdsourcing marketplace – reported a 53 per cent increase in 
new paying employers and a 39 per cent increase in new funded 
jobs during the first half of 2020 underpinned by COVID-19. Since 
the COVID-19 pandemic began, close to half of the site’s new 
signups were people aged between 18 and 24372 

 • Crowdsourcing efforts are helping to collect and analyse data 
from patients with cancer who are affected by the COVID-19 
pandemic. These community-led initiatives are filling key 
knowledge gaps to tackle crucial clinical questions on the 
complexities of COVID infection on patients with cancer373 

 • Stay-at-home orders have seen a greater willingness among 
people to engage with crowdsourcing efforts. The Zooniverse – a 
collaboration between the University of Oxford and The Adler 
Planetarium – is the world’s largest platform for people-powered 
research. Five million classifications were received by Zooniverse 
across all projects at the height of lockdowns in April 2020, three 
times the amount for the same week in 2019.374 

Impact

The current, linear product/policy/process development and 
innovation pathway, from an initial idea/opportunity/problem to an 
implemented solution and outcome can take years for corporates 
and governments. Crowdsourcing is challenging current wisdom 
by enhancing the development process, shortening the ‘invention’ 
timeline from years to months or weeks.

In future, an organisation’s distributed workforce strategy is likely 
to contain a crowdsourced labour pool as a legitimate component. 
And a growing crowd-sourced workforce based anywhere in the 
world has important implications for traditional work and the 
components that comprise it.

For example – demand for office space, recruitment and HR, 
speed of internet, availability of suburban co-working hubs, 
demand for real estate, need for social connection, regulation of 
worker entitlements, personal and employment-based taxation, 
retirement incomes etc.
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A.1.5. Empowered women

Women are making significant inroads into top leadership positions 
across the public and private sectors, as well as emerging as 
important drivers of growth in developing countries. 

Importance

According to the UN, 24.3 per cent of all national parliamentarians 
across the world were women as of February 2019, an increase 
from 11.3 per cent in 1995.375 In the corporate world, women 
represented 22.5 per cent of all Fortune 500 board directors in 
2018, up from approximately 16 per cent in 2010. However, of the 
462 newly appointed Fortune 500 board members in 2018, 40 per 
cent were women.376

Executive search firm Heidrick & Struggles expects that women 
could be named to Fortune 500 boards in equal numbers as 
men by 2023.377 These developments reflect the implementation 
of Women’s Empowerment Principles (WEPs) worldwide, which 
are expected to go beyond senior government and corporate 
leadership roles to significant aggregate growth in female 
workforce participation. At the catalyst for such change could be 
financial.

In Australia, occupations dominated by females (those where 60 
per cent or more of employees are female) are almost all cognitive-
based occupations – where future jobs growth is expected to be 
highest and supply potentially the tightest.378  

The importance of this trend comes down not only to self-worth 
and equality, but also the bottom line. According to the World 
Economic Forum, there is a strong correlation between countries 
that are successfully closing the gender gap and their economic 
competitiveness. 

Research from the McKinsey Global Institute in 2016 found that 
if women were to participate in the global economy identically to 
men, they could add as much as US$28 trillion or 26 per cent to 
annual global GDP in 2025. This is roughly the combined size of the 
economies of the United States and China today.379 

Impact

Greater gender diversity in the workforce to realise economic and 
social payoffs will come with significant changes and impacts:

 • Corporates and political parties alike are already responding to 
women as powerful yet overlooked consumers and constituents, 
with specific needs and expectations regarding polices, products 
and services. This trend will grow further in future as more 
women are empowered economically.

 • Key enabling policies and infrastructure will increase significantly 
as female workforce participation rises. Affordable, accessible 
and flexible childcare, improvements in workplace flexibility 

for men and women, and education and training that supports 
women to succeed as entrepreneurs and thrive in jobs of the 
future, will characterise economies that empower women 
the most

 • The future leaders of gender equality globally may not be who 
we think. Emerging markets such as China and India, with 
growing technology and engineering industries, and rapidly 
growing skilled workforces are expected to eliminate gender 
inequality in the strategically critical STEM sectors faster than 
developed economies 

 • Innovation uplifts are associated with greater gender diversity 
in the workplace. Companies with greater gender diversity 
achieve higher R&D intensity, obtain more patents, and report 
higher levels of overall innovation (particularly when there is a 
critical mass of women directors). This pattern is also reflected 
in external accolades; companies recognised as innovators have 
more women directors.380 

A.1.6. Empowered minorities 

The barriers faced by minorities are being increasingly recognised 
by the broader community. Awareness is a critical step in achieving 
change, with significant economic benefits as a result.

Importance

Nations (particularly advanced economies) are increasingly striving 
to develop inclusive and representative societies by providing for 
the full and active participation of all of their citizens irrespective of 
race, gender, religion or ethnic identity.

The International Foundation for Electoral Systems (IFES) notes 
that the rights of ethnic and religious minorities in particular need 
to be guaranteed by the majority, as these groups are most often 
under threat in transitional and emerging democracies.

The challenge is securing the attention, focus and resources of 
the majority to press forward with reforms that help to advance 
the rights and standing of minorities. However, social changes are 
raising awareness of the barriers faced.

In the US, public opinion on race and criminal justice issues 
has been steadily shifting since the first protests over the fatal 
shootings of African Americans in 2012, US public opinion on race, 
criminal justice and Black Lives Matter has changed significantly 
since the death of George Floyd in police custody in May 2020.381  

While highlighting the institutional racism experienced by African 
Americans in relation to criminal justice, Black Lives Matter is 
also uncovering the barriers faced by other minorities in spheres 
of life beyond policing and justice, including education, housing 
and wealth. 



215

State Infrastructure Strategy Scenario Planning Infrastructure WA

This rising awareness has extended to the barriers to criminal 
justice and broader economic and social wellbeing among 
Australia’s Aboriginal population. In 2020, the attention of the 
Australian media and community has turned to issues such as 
Aboriginal deaths in custody, the accuracy and pervasiveness 
of Aboriginal history and culture in the Australian education 
curriculum, and the extent of the divide between the living 
standards of Aboriginal people and the rest of the community. 

Impact

Raising awareness of the barriers faced by minorities is a critical 
step in achieving social and political change, even though change 
often occurs over the long term. However, the benefits of 
empowering minorities goes beyond dignity, equity and justice. 
The economic outcomes of empowered minorities speak to the 
business case for change. A 2018 study by Boston Consulting 
Group found that companies with more diverse management 
teams have 19 per cent higher revenues due to innovation – a 
finding significant for technology companies, start-ups and 
industries where innovation is key to growth.382 

Aggregated across an economy, these benefits can be substantial. 
A 2019 report by Deloitte Access Economics for the Special 
Broadcasting Service (SBS) found that social inclusion can play a 
critical role in lifting Australia’s living standards through increased 
productivity in the workplace, improved employment and health 
outcomes, reducing the cost of social services and by spreading 
the benefits of economic growth across society. The economic 
dividend from Australia having a more inclusive society was 
estimated to be worth A$12.7 billion annually.383 

As the community better understand the barriers faced by 
minorities and the value of diversity is better recognised by firms, 
the future may see the empowerment of minorities as more than 
a metric to be strived for. Diversity may form an integral part of 
successful revenue-generating businesses, with government policy 
and service design also drawing on the views and talents of a 
diverse workforce and community base.

A.1.7. Knowledge work

Intellectual capital is rising in value compared to physical labour 
and financial capital, placing a premium on the creation and 
application of knowledge to gain competitive advantage. 

Importance

The old adage of “knowledge is power” has proved true over the 
past 30 years across the global workforce and will continue to do 
so in future. Since the 1980s, knowledge-intensive occupations 
have led to approximately 2 million new jobs worldwide every year, 
even though an increasing number of jobs are affected by the rise 
of automation.384  

Knowledge workers essentially ‘think for a living’. They apply 
theoretical and analytical knowledge to develop products and 
services and are differentiated from other workers by their ability 
to solve complex problems, or to develop new products or services 
in their fields of expertise. 

Knowledge-based jobs have risen over time as ageing populations 
and dwindling natural resources threaten to limit growth in 
advanced economies. Companies and governments have 
increasingly turned to knowledge-based increases in productivity 
to drive growth, as demonstrated by greater investment in 
‘knowledge-based capital’ – which refers to spending on non-
physical assets such as R&D, data, software, patents, new 
organisational processes, firm-specific skills and designs.

Unlike labour, natural resources and physical capital, knowledge-
based capital is the only factor of production that will not suffer 
from scarcity.

In many OECD countries, business investment in knowledge-based 
capital has increased faster than investment in physical capital. 
In the UK and US, investment in knowledge-based capital now 
significantly exceeds investment in physical capital and is strongly 
correlated with productivity growth. Emerging markets are also 
making concerted efforts to develop knowledge-based capital to 
increase productivity and occupy higher-value segments in global 
production chains.385  

Impact

In Australia, Deloitte Access Economics expects that more than 
80 per cent of the jobs created between now and 2030 will be for 
knowledge workers.386 This generates critical questions related to 
how jurisdictions will train, develop, attract and retain people with 
the right skills to capitalise on these opportunities. 

But this task is not limited to education, attraction and retention 
strategies:

 • Jurisdictions characterised by ‘old economy’ growth drivers (e.g. 
resource extraction, agriculture, construction etc.) need to shift 
and diversify broader growth drivers toward knowledge-
based sources before strategies around developing and 
retaining knowledge workers become a focus. This typically starts 
with encouraging and incentivising investment in knowledge-
based capital – and keeping the investment pipeline flowing

 • ‘Place’ is key in a knowledge economy, as the environment 
in which knowledge workers engage can help to facilitate the 
productive interaction of such workers. Even in a world of instant 
global connectivity, this typically involves them working in close 
proximity, as this interaction stimulates creativity and 
innovation. More sophisticated thinking by corporates and 
governments on setting the scene for efficient and purposeful 
interactions between knowledge workers will be critical
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 • New technologies are disrupting the way knowledge 
workers engage in the economy. ‘Talent clouds’ make it 
possible to engage knowledge workers anywhere in the world. 
AI and other technologies also make it possible to automate 
knowledge work, saving time, reducing costs, and improving 
quality. These trends are anticipated to shape the future of 
knowledge work

A.1.8. Mass migration 

Immigration, demographic change and increase in the number 
of refugees will have important effects on cultural assimilation, 
integration, and economic development.

Importance

According to the UNHCR, at least 79.5 million people around the 
world had been forced to flee their homes at the end of 2019. This 
includes nearly 26 million refugees, around half of whom were 
under the age of 18.387 

In 2018, the World Bank estimated that three regions alone (Latin 
America, sub-Saharan Africa, and Southeast Asia) could generate 
143 million more migrants by 2050 due to climate change alone. 
Climate related mass migration may grow further in future.388 

In 2020, the Institute for Economics and Peace estimated 
that almost 1.2 billion people living in 31 countries will not be 
sufficiently resilient to withstand ecological threats by 2050.389 
This may underpin significant mass migration in future induced 
solely by climate change. This excludes migration underpinned 
by humanitarian crises (conflicts, war and poverty), which is more 
difficult to forecast accurately.

While there are many adverse factors that drive people’s desire 
to migrate (e.g. humanitarian reasons as above), voluntary 
migration is often much larger and typically related to improved 
job prospects, career development, higher wages etc. In 2017, the 
International Labour Organisation (ILO) estimated that there were 
approximately 164 million migrant workers worldwide – up by 9 per 
cent from 2013. Of the 164 million migrant workers worldwide in 
2017, 68 per cent were employed in high-income countries.390 

Migration is a ‘hot-button’ issue in many societies around the 
developed world. These concerns become more complicated to 
negotiate both by the threat of global pandemics, the push for 
de-globalisation, and the changing skills needed for economies and 
sectors to flourish in future. 

Impact

Regulatory and societal structures as well as politics are 
challenged by mass immigration, but the nature of the impact of 
mass population change in future is very much in the ‘eye of the 
beholder’:

 • According to the McKinsey Global Institute, realising the benefits 
of immigration hinges on how well new arrivals are integrated 
into the destination country’s labour market, and into society. 
In 2016, immigrants earned 20 to 30 per cent less than native- 
born workers around the world. But if countries narrowed that 
wage gap to just 5 to 10 per cent by integrating immigrants more 
effectively across various aspects of education, housing, health, 
and community engagement, McKinsey estimates that they 
could generate an additional boost of $800 billion to $1 trillion 
to worldwide economic output annually. This places significant 
focus on the quality of community integration and transition 
programs for new migrants391  

 • The ILO reports worldwide growth in temporary foreign worker 
schemes that typically place more stringent and less favourable 
conditions of admission and stay on less-skilled workers 
relative to better-skilled workers, and feature strong return 
control mechanisms, often regardless of actual labour market 
needs. While such programmes have potential advantages over 
programmes of permanent immigration, they may create in 
future a large class of vulnerable workers who depend entirely on 
their employer for their regular immigration status392 

 • The extent to which migrants’ skills are recognised and linked 
to meaningful employment will become a more important 
issue to realise economic benefits. A 2018 report by Deloitte 
Access Economics found that 49 per cent of skilled migrants in 
Queensland were not using their skills or experience in gained 
before arriving.393 

A.1.9. Next-gen workforce

The retirement of baby boomers and growth in the Gen-Z 
workforce requires organisations to create new incentives to 
attract, develop and retain a competitive and flexible labour pool.

Importance

Forget millennials and Gen-Y, the next-gen workforce is now 
defined by ‘Gen-Z’ – those born between 1997 and 2012. Gen-Z 
currently comprise 20 per cent of the Australian population and 32 
per cent of the global population (or 2.5 billion people) – the largest 
generation on earth.394 
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The ‘older’ cohort of Gen-Z are already of working-age, being 
today’s entry-level employees and graduates. As more Baby 
Boomers retire, Gen-Z will be replacing them, bringing with them 
an entirely different worldview and perspective on their careers 
and how to succeed in the workplace. Gen-Z is about to make 
its presence known in the workplace in a major way. And their 
importance to future economic growth and sustainability cannot 
be understated:

 • According to Pew Research on American Gen-Zs, most are 
pursuing higher education, with 57 per cent enrolled and 
pursuing higher-ed compared to 43 per cent of Gen-Xers at 
their age395 

 • Gen-Z are ‘digital natives’, with a Dell Technologies’ survey of 
12,000 Gen-Zs around the world showing that 80 per cent 
aspired to work with cutting-edge technology, 91 per cent saying 
technology would influence job choice, 82 per cent stating that 
social media can be a valuable tool in the workplace, and 97 per 
cent saying technology literacy matters396  

 • Interpersonal skills will be a growth area for Gen-Z, with the same 
Dell Technology survey finding that only 43 per cent preferred 
to communicate with co-workers in-person relative to other 
methods although 75 per cent desired to learn from peers on the 
job rather than through online programs397 

 • Gen-Z care deeply about the collective. Climate change remained 
the biggest sources of concern for this generation in Deloitte’s 
2020 Global Millennial Survey, with 79 per cent of Gen-Zs 
agreeing that climate change is occurring and is caused primarily 
by humans. And 74 per cent of Gen-Zs said the pandemic had 
opened their eyes more toward the needs of others.398 

The COVID-19 pandemic will certainly shape the worldview of 
Gen-Z economically, with Deloitte’s 2020 Global Millennial Survey 
finding that almost 30 per cent of Gen-Zs either lost their jobs, or 
have been placed on temporary, unpaid leave in Q1 2020.399

The health and wellbeing of this generation must also be closely 
watched. While it is an often held belief that the health outcomes 
and lifespan of today’s young people (be they Millennial, Gen-Y 
or Gen-Z) will improve in future as healthcare advances, this may 
not always be the case. A 2019 report by Moody’s Analytics and 
Blue Cross Blue Shield (a federation of 36 US health insurance 
companies) found that without proper management or treatment, 
millennials could see a 40 per cent uptick in mortality compared 
with Gen Xers of the same age.400 

The report noted that behavioural health is a key factor in the 
decline of young people’s health, with the generation seeing rises 
in depression rates in particular. The report found that rates 
of depression and hyperactivity among American millennials 
increased by about 30 per cent from 2014 to 2017.401 

Impact

With technology and the knowledge economy set to define 
economy and society over the next 20-years, the digital native 
and highly skilled Gen-Zs will play a crucial role in growth and 
development through innovation and technological advancement. 
For industry and government, this means:

 • Technology must be emphasised to appeal to Gen-Z and harness 
their innate skills and creativity to generate economic value – 
from education and training to hiring, onboarding, and the daily 
work experience

 • Companies and governments must help Gen-Z build soft skills 
and confidence through the education system internships, job 
rotations and other programs. This is particularly critical for jobs 
of the ‘heart’, where in Australia Deloitte estimates that two-
thirds of jobs will be soft-skill intensive by 2030402 

 • Profit with purpose will be critical to engaging Gen-Z. Social and 
community issues, and emphasis on collective benefit will loom 
large in the minds of the next-generation. Simply accumulating 
economic wealth for self will not be enough to motivate Gen-Z to 
get the best out of them personally and professionally.

A.1.10. Sharing economy 

The collaborative nature of the online environment has led to the 
sharing economy, in which technology is leveraged to unlock idle 
capacity and provide new access to products.

Importance

The sharing economy refers to the growing marketplace of 
economic agreements between two parties, usually enabled by a 
digital platform, which enables use or consumption of a product, 
service, or activity without full ownership.

Uber and Airbnb are prime examples of how the sharing economy 
can disrupt established markets within a very short period of 
time. Australia’s sharing economy was estimated to be worth 
approximately $15 billion in February 2017, while 36 per cent 
of Australians were actively participating in at least one sharing 
platform in 2018.403 
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In 2017, The Brookings Institute estimated that the value of the 
global sharing economy could grow from US$14 billion in 2014 
to US$335 billion by 2025.404 A number of drivers underpin the 
growth of the sharing economy:

 • Values around ownership of assets is changing. Individuals are 
eschewing ownership of goods, and its accompanying higher 
costs, in favour of on-demand access to a flexible, lower-cost 
network of shared assets or service providers.

 • A rising concern for environmental sustainability is seeing 
communities share products and reuse them instead of buying 
new ones

 • Rising job insecurity, static wages growth and underemployment 
is driving individuals to seek more non-traditional ways to 
generate income through leasing of personal assets – whether as 
a ‘side hustle’ or a full-time pursuit.

The high profile of and disruption caused by Uber and Airbnb is 
seeing the proliferation of the sharing economy to new sectors 
and markets, including crowd-shipping, high-end jewellery and 
education services.

Impact

The ultimate impact of the sharing economy is in the unlocking 
of value in underutilised assets across the economy – including 
labour. But the rise of the sharing economy is also seeing a wealth 
transfer from traditional suppliers of goods based on ownership 
models, to proponents in the sharing economy. 

However, the economy is also benefitting through increased 
efficiency, from the reduced travel time for workers able to jump 
in a share car or on a share bicycle to cut their commute time; to 
the e-tailer able to crowd-ship delivery of its goods to customers 
more quickly and cheaply; to the small business able to expand its 
market presence through adopting new technologies more cheaply 
via peer-to-peer technology lending services.

However, a number of issues and impacts will need careful 
consideration:

 • Labour rights – worker misclassification, questions about 
whether technology is formalising or informalising labour 
markets, and the need for social safety nets in light of the 
growth of independent workers in the sharing economy will grow 
over time405 

 • Resilience – ‘asset lite’ lifestyles and fewer physical possessions 
does not negate the need for other forms of wealth in times of 
strife. Unless people are saving or investing the money saved 
by sharing rather than owning, the economy will be defined by 
a lower stock of assets and savings over the long term, reducing 
resilience to shocks406 

 • Regulation – the sharing economy will continue to challenge 
policy-makers, from the negative externalities of conducting 
business from non-business areas of the community (e.g. Airbnb), 
to the regulation of safety and quality (which is largely regulated 
by platform providers at present), to the underpayment of tax 
by participants selling goods and services via sharing economy 
platforms.407

A.1.11. Urbanisation

Cities are growing more quickly than regional and rural areas 
and are simultaneously witnessing an increasing concentration 
of wealth.

Importance

According to the UN, an estimated 56 per cent of the world’s 
population is currently living in urban areas. This is up from 47 in 
2000 and 39 per cent in 1980. By 2040, urban areas are projected 
to house 65 per cent of people globally, equivalent to an additional 
1.6 billion people in cities around the world.

Asia alone will account for over half of the predicted growth in 
world urban population between 2020 and 2040. Over 40 per cent 
of Asia’s urban population growth is predicted to reside in Eastern 
Asia (including China) and South-East Asia.

However, South and Central Asia is expected to see the largest 
growth in urbanisation to 2040, with almost 400 million more 
people residing in cities in this region over the next 20 years. 
This makes up close to 50 per cent of the predicted rise in urban 
population in Asia, and a quarter of the predicted rise in urban 
population globally.

This growth is driven by India, where the urban population is 
expected to number 877 million by 2040 – a rise of 262 million 
and accounting for almost 17 per cent of the expected growth in 
world urban population to 2040. The urban population in China is 
forecast to rise by 208 million over the same period.

In Australia, urban population is expected to rise by 25 per cent 
over the next 20 years, with an additional 5.6 million people 
residing in our cities by 2040.408 

Big city life is expected to become much more commonplace in 
future. The UN predicts that by 2030, close to 600 cities around the 
world will host 1 to 5 million inhabitants, with a further 710 cities 
expected to have between 500,000 and 1 million inhabitants 
by 2030.409 
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Impact

The significant shift in urbanisation over the next 20 years has 
important implications for society, the economy and politics:

 • Cities currently account for more than 80 per cent of global 
GDP.410 With most of the global urban population rise predicted 
to occur in emerging markets, demand for products and services 
will rise significantly in aggregate, as incomes and quality of life 
in urban centres is generally higher than in regional and rural 
communities 

 • Government policy and corporate strategies will shift even more 
toward catering to the needs, tastes and concerns of urban 
dwellers

 • The availability of land for agriculture may dwindle, while the 
size and quality of the workforce affected by the urban shift. 
This will place greater emphasis on technology and automation 
in agriculture to meet the needs of rapidly growing urban 
populations

 • Cities currently account for more than 70 per cent of global 
greenhouse gas emissions and use two-thirds of the world’s 
energy.411 As more ‘megacities’ arise around the world, increased 
environmental awareness and technological capability will 
see a rise in demand for better-planned, sustainable and 
‘smarter’ cities

 • Natural resources (e.g. minerals and energy) will continue to be 
in demand to help develop the infrastructure required to meet 
urbanisation, however, scarcity, price volatility and environmental 
awareness will spur innovation in the use of alternative materials 
and production techniques.

A.1.12. Demand for customisation

Control is shifting away from the manufacturer, giving the 
consumer a greater say in what, when, and house they receive their 
goods and services.

Importance

According to Shamil Hargovan, CEO of Wiivv (a custom footwear 
manufacturer), “the world is going custom”. Many industries and 
companies are joining the mass-customisation trend, and many are 
niche manufacturers and start-ups, unencumbered by expensive 
legacy factories and supply chains. Others are big brands that have 
added customisation options to extend their product lines and 
increase sales.

The Configurator Database Project confirms how widespread 
mass-customisation is becoming. It provides links to companies 
allowing consumers to build individualised products. The database 
lists about 1,360 companies in 17 industries.412  
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Mass customisation is growing as consumers grow more 
comfortable buying online and as the size and wealth of the middle 
and upper classes grow in emerging nations. But it fundamentally 
reflects a growing consumer desire for individualised products and 
services – and an acceptance to pay for it. A 2017 Deloitte survey 
of 1000 millennials around the world found that 40.6 per cent of 
Chinese millennial consumers and 71.4 per cent of their American 
counterparts would pay a premium for personalised products.413  

And enabling this trend are technologies such as: 3D printing, 
networked production and high-speed data transmission. 
Traditional manufacturing is changing to reflect the customisation 
trends. High-speed connectivity and ‘robotised’ factories in the 
US are helping established brands grow their presence in mass-
customised products, combining bespoke components with mass-
produced ones toward the end of a production run.

These ‘smart factories’ are well positioned to add bespoke 
elements to otherwise standardised products in a highly cost-
efficient way.

Impact

Meeting the customisation trend across various sectors is having 
important impacts upstream of the supply chain. In the mechanical 
engineering industry for example, manufacturers are now asking 
their machinery suppliers for the flexibility to make individualised 
product variations. The challenge facing suppliers is to develop 
machine systems that enable manufacturers to produce small 
individualised orders at scale in a cost-effective way.

And the race to meet these changing needs requires industries 
to be agile and innovative to capitalise on significant growth 
opportunities. For example, revenues of 3D printing overall are 
expected to rise from $16 billion in 2019 to $36 billion by 2024.414 
And for economies and policy-makers, the customisation trend 
has important implications for traditional retail and manufacturing 
alike. For example:

 • While only 15 per cent of consumers said they tried customised 
clothing in 2019, some 33 per cent reported expecting to try it in 
the future. Deloitte estimates that clothing retailers offering fully 
customisable apparel could claim 10 to 30 per cent of market 
share by 2030 based on how quickly emerging business models 
have been adopted in the past415 

 • Manufacturing may rely even more on advanced technology to 
meet the customisation trend in future, potentially shifting the 
balance of power in global manufacturing away from jurisdictions 
such as China, with mass production capability and low cost 
labour, to those with high levels of innovation, technological 
deployment and production flexibility.   

A.1.13. Social distancing 

The need for physical distancing in the community depends on the 
success of vaccine trials to combat COVID-19- but it may trigger 
longer term impacts on the economy regardless.

Importance

The COVID-19 pandemic has seen social / physical distancing arise 
as a key measure to limit the spread of the virus. Social distancing is 
a broader measure than self-isolation, referring to ways of creating 
a barrier of physical distance between two or more people so that 
transmission of a virus can be prevented or halted. 

The course of the pandemic over the long term will depend greatly 
on the arrival of a vaccine, and on how long the immune system 
stays protective after vaccination or recovery from infection. If 
immunity to the virus following vaccination or infection lasts less 
than a year (similar to other human coronaviruses in circulation), 
then Harvard medical researchers believe there could be annual 
surges in COVID-19 infections through to 2025 and beyond.416 

This would require social distancing measures to become much 
more commonplace over the long term. However, the driver of 
long-term social distancing measures may also come from sources 
other than direct efforts to limit the spread of COVID-19:

 • Community caution – in August 2020, a recurring Gallup 
poll of Americans found that only 26 per cent of respondents 
would return to normal day-to-day activities within their own 
State if all government restrictions were removed following 
the development of a vaccine for COVID-19.417 And a May 2020 
poll by Ipsos MORI found that two-thirds of Britons felt more 
uncomfortable going to large public gatherings compared to how 
they felt before the virus418 

 • Benefits from prevention of other communicable diseases 
– documented cases of influenza have fallen sharply during the 
2020 southern hemisphere winter, with just 104 combined cases 
between April and mid-August 2020 in Argentina, Chile, Australia 
and South Africa. This compares to over 20,000 cases in these 
jurisdictions over the same period in 2019, implying significant 
spill-over health benefits from COVID-related distancing 
measures419  

 • Accelerated investment in remote technology – a workplace 
survey conducted by Boston Consulting Group in June 2020 
found that 87 per cent of companies anticipating prioritising 
tech and digital infrastructure investments that support 
sustained remote work in future.420 Meanwhile, a July 2020 
survey over 2,500 enterprise decision-makers globally by cloud 
communications platform, Twilio found that 95 per cent were 
seeking new digital methods of engaging customers as a result of 
COVID-19.421  



221

State Infrastructure Strategy Scenario Planning Infrastructure WA

Impact

The potential for physical distancing to become a long-term feature 
of community and social functioning has three critical impacts:

 • Rapid expansion of e-commerce and e-service delivery – 
businesses, governments and other organisations will seek 
to establish and expand their online presence to engage and 
transact with customers and stakeholders virtually, even in 
sectors that have traditionally eschewed a digital presence (e.g. 
health)

 • Acceleration and embedding of health and safety culture – 
policies and infrastructure to protect the public (whether 
employees, customers, commuters, or worshippers) from 
transmission of communicable diseases may become more 
commonplace and acceptable. This may include temperature 
checks prior to entering offices, sporting events and shops; 
staggered work-shifts; and reduced capacity on public transport, 
retail outlets and entertainment venues

 • Revolution in healthcare – sustained reductions in the 
incidence of communicable diseases due to embedded physical 
distancing measures may allow resources in the health system 
to be redeployed to the prevention and treatment of non-
communicable chronic health conditions  

A.1.14. Aging population 

The global population will continue to age over the next 20 years, 
as Baby Boomers and Gen-Xs grow older, while advances in 
healthcare will see average life expectancy extend further. 

Importance

In demographic terms, the last 20-years was defined by a 
larger portion on the world’s population growing old. Around 
13.5 per cent of world population was aged over 60 years in 2020 
compared to 9.9 per cent in 2000 – or an additional 438 million 
people. This represents a 72 per cent increase over 20 years. In 
contrast, the number of people aged under 60 years rose by only 
22 per cent over the same period.

The next 20 years will see a continuation of this trend. By 2040, the 
UN predicts that 19 per cent of the world’s population will be aged 
over 60 years, with 688 million more people within this age bracket 
by 2040. This represents 66 per cent growth from 2020, while the 
number of people aged less than 60 years is predicted to grow by 
only 11 per cent to 2040.422  

By 2040, nearly a quarter of the world’s population aged 
over 60 years will reside in China alone, while the size of 
China’s population aged under 60 years is predicted to decline by 
15 per cent between 2020 and 2040. India is predicted to account 
for 14 per cent of all people aged over 60 years by 2040. 423 

The rise in the size of the global mature age cohort to 2020 and 
beyond reflects the impact of the large baby boomer generation, 
but also a significant lengthening in lifespan. Average global life 
expectancy in 2018 was approximately 72.5 years, up from 67 
years in 1998 (a rise of 5.5 years.424  

By 2040, global life expectancy could increase by a further 4.4 
years. In 2040, Japan, Singapore, Spain, and Switzerland are 
expected to have a life expectancy exceeding 85 years for both 
sexes, and 59 countries including China were projected to surpass 
a life expectancy of 80 years by 2040.425 

Nearly 27 per cent of Australia’s population (8.1 million 
people) are expected to be aged over 60 years by 2040, 
representing a rise of 46 per cent from 2020 – or 2.6 million 
more people. The size of the rest of the Australian population is 
predicted to grow by only 13 per cent between 2020 and 2040.

Impact

With almost 700 million more global citizens expected to be aged 
over 60 years by 2040, and nearly one-in-five people making up 
this cohort, the further aging of the global population will have 
material impacts426:

 • As more consumers age, they will further disrupt product 
and service delivery from travel and entertainment to retail, 
broader built environment, cities/suburbs, and other industries. 
Businesses will seek to innovate to meet the changing needs 
of this large and growing consumer cohort to avoid disruption. 
The leading business models will be based on solutions that can 
adapt to the challenges of many generations to come

 • Employers will pivot more toward catering to the needs of 
mature-age workers to avoid skills gaps and keep older citizens 
engaged in the workforce. Organisations will shifts work practices 
to attract and empower the mature-age talent pool

 • In 2018, the World Economic Forum estimated that a $70 trillion 
global retirement savings gap existed, highlighting the sharp 
difference between retirement needs and actual retirement 
income. This gap is projected to grow to $400 trillion by 2050.427 
Helping older adults to work longer and manage their retirement 
savings will be vital for governments in order to avoid a rapidly 
rising fiscal burden from social security

 • The availability of data and personalised AI could in future enable 
precision well-being and real-time micro-interventions that allow 
health systems to better treat catastrophic diseases. But, even 
as cures for chronic diseases are found, different ones will likely 
emerge in their place. As chronic disease is managed, health care 
may need to shift to focus on mental and behavioural health, 
suicide, loneliness, and social isolation throughout the life span, 
and especially as people age.
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A.2. Technological drivers

A.2.1. Additive manufacturing 

Additive manufacturing is growing in use, disrupting traditional 
strategic drivers of value in the sector: from low cost and scale, to 
ingenuity in design and flexibility in production.

Importance

Additive manufacturing (AM), also known as 3D printing, is a 
transformative approach to industrial production which creates 
physical (or 3D) objects by layering materials based on a digital 
model. In 2019, the AM industry, consisting of all AM products and 
services worldwide, is estimated to have increased by 21 per cent 
to US$11.9 billion.428 

The ability to rapidly prototype input components and products 
has been a core driver of the take-up of AM. AM allows 
engineering-intensive businesses to accelerate prototyping, 
allowing them to explore completely new design features or create 
fully individualised products at no extra cost. For example, the 
McLaren racing team – who use 3D-printed parts in its Formula 
1 race cars – recently created a rear wing replacement in 10 days 
instead of five weeks.429

However, AM is now growing as companies in multiple industries 
begin to identify new uses for the technology beyond just rapid 
prototyping. This change is driven by the materials that can be 
used, the speed at which printing takes place and the size of 
objects that can be printed. The value of AM to industry is multi-
faceted:

 • Improved product functionality – AM enables designs that 
incorporate complexity that are not possible using traditional 
methods. Parts that previously required assembly and welding 
or brazing of multiple pieces can now be created as a single part, 
which makes for greater strength and durability to enhance 
functionality

 • Greater customisation – additive manufacturing is allowing 
manufacturers to create significant differentiated value, by 
enabling unique designs to be incorporated in the production 
process at significantly lower cost

 • Reduced obsolescence – damage or malfunction of obsolete 
components exposes businesses to costly downtime (or even 
to the possibility of having to upgrade an entire system). AM 
overcomes this risk by enabling manufacture of obsolete parts 
in-house

The weaknesses in supply chains exposed by COVID-19 may 
accelerate the move towards AM in future. Even during severe 
disruptions in supply chains as a result of the pandemic, critical 
parts have been manufactured on-demand by decentralised 
3D-printing facilities around the world by leveraging designs shared 
online. And take-up of AM is growing rapidly.430 

Impact

While AM remains in its infancy, this will change as high-speed 
3D printing makes mass production with AM more economically 
viable. And production facilities are moving to respond to supply-
chain disruption, new sources of supply and shifting customer 
demands – pressures which are bringing AM practices into the fold 
of more manufacturers. This has several impacts:

 • AM could lead to less trade growth over the long term given 
3D printers use far less labour, reducing the need to import 
intermediate and final goods from low-wage countries. If recent 
investment growth in AM continues, up to 50 per cent of 
manufactured goods could be produced using AM techniques 
by 2060431 

 • Traditional competitive and comparative advantages in 
manufacturing will be disrupted as AM enables a variety of 
products to be produced at scale, at pace with low cost. For 
example, locally printed car parts are expected to increase jobs 
at US-based automotive factories in future432  

 • Greater application of AM technologies and the ability to make 
completely customisable products will shift the traditional 
manufacturing mind-set of “what is feasible?” to one of “what 
is possible?” Under these conditions, the traditional strategic 
manufacturing strength of low cost and large scale will become 
less valued relative to the capability to rapidly design and 
customise to meet differing market needs.

A.2.2. Artificial intelligence

New technologies are focused on augmenting the processing 
capabilities of machines for human-like intelligence, with 
applications in future stretching beyond just enhancing efficiency. 

Importance

General purpose artificial intelligence (AI) that can successfully 
imitate human behaviour and outperform humans is an exciting 
prospect, but it is still far from a reality. However, ‘specific AI’ is 
already in use.

Specific AI is when computers mimic certain mechanisms of the 
brain or activity that we previ¬ously thought was the domain 
of humans only. For example, processing language and images. 
This capability is broadly speaking termed ‘cognitive computing’.
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The rise of cognitive computing along with robotic process 
automation (RPA), big data and analytics, is providing access to a 
new ’robotic’ workforce that is already redefining businesses and 
governments. This is reflected in the take-up of AI. Deloitte’s 2020 
State of AI in the Enterprise Survey of almost 3,000 IT and line-of-
business executives from around the world found that:

 • 26 per cent of respondents were ‘seasoned’ AI adopters, having 
undertaken a large number of AI production deployments, with a 
high level of AI expertise across the board

 • A further 47 per cent were ‘skilled’ in AI, having generally 
launched multiple AI production systems (but are not yet as AI-
mature as the seasoned users).433  

The payoff for take-up of AI are large. A 2019 McKinsey global 
survey of AI use found that 63 per cent of respondents had 
seen revenue increases from AI, while 44 per cent said AI had 
reduced costs. At present, AI is being applied by businesses and 
governments across three core areas, mostly aimed at improving 
efficiencies and lowering costs (customer service, automating 
internal processes, and deepening insights (e.g. cognitive 
analytics).434 

In future however, there are signals that AI implementation may 
begin to expand beyond the pursuit of greater efficiency alone, 
with respondents to Deloitte’s 2020 State of AI in the Enterprise 
Survey rating ‘creating new products and services’ as the third-
highest overall AI objective. And for seasoned adopters of AI, this 
was the second highest objective behind efficiency.435 

Impact

According to International Data Corp, global spending AI is 
expected to double between 2020 and 2024 alone, to more than 
US$110 billion. Demand for AI is expected to rise as companies 
and governments recognise the opportunities to boost efficiency. 
Retail, banking and health care projected to be among the biggest 
investors.436 Three impacts may emerge as adoption of AI grows: 

 • Increasingly capable systems – non-human systems will do a 
greater number of tasks than at present, and will improve the 
manner in which those tasks are completed (even better than 
humans can)  

 • Ubiquitous AI – the line between technology and non-technology 
will blur as AI grows more capable and more integrated into 
the world around us. Objects never previously thought of as 
‘technology’ will utilise AI, such as smart homes with smart 
appliances, and smart cities dense with sensors437 

 • Increasingly quantified society – as AI proliferates, greater 
volumes of data will be caught, sorted and analysed, and those 
who own it and control it will have even greater insights into our 

lived experience beyond anything that anyone in the past. This 
will create advantages (highly tailored products and services) and 
disadvantages (e.g. privacy and manipulation of behaviour)

 • Battle for AI talent – the proliferation of AI to pursuits beyond 
RPA and customer services will require organisations to have 
access to AI expertise and related IT infrastructure. The global 
‘tech giants’ have benefited the most from of AI to date as they 
possess the required technical expertise and infrastructure, 
but as take-up becomes more widespread, other organisations 
will engage in the search for people and systems to help take 
them forward. 

A.2.3. Extended reality

Use of augmented and virtual reality is spreading from consumer 
to commercial applications, with significant implications for sectors 
from retail to healthcare, design and education.

Importance

Augmented reality (AR) and virtual reality (VR) are forms of 
technology used to provide a digitally enhanced view of the real 
world. This technology layers digital information (e.g. graphics, 
sound, or feedback) on top of the physical environment for 
the user to manipulate. Virtual reality (VR) creates an artificial 
environment, AR uses the existing environment while overlaying 
new information on top of it, thereby allowing us to experience 
existing reality in a more heightened and engaging way.

To date, the most common application of AR and VR has been 
through social media, in the form of Facebook and Snapchat photo 
filters. However, extended reality is not just a social application. 
According to Goldman Sachs, commercial spending for AR and VR 
will surpass consumer spending for these technologies in 2020.438 
Commercial applications include:

 • Education and training – AR and VR is helping students 
achieve enhanced learning results through visualisation and full 
immersion in subject matter. Instead of reading about theory 
in books, students can see and engage with these concepts in 
real-time439 

 • Healthcare – in the clinical setting, AR is helping physicians 
at the point of care – for example, surgeons can use a heads-
up display to provide data overlay on a patient’s body during 
surgery440  

 • Retailing – by using AR, consumers can know the size and 
appearance of the product in realistic ways before purchasing 
online, including how the product will look and function in the 
buyer’s desired location.441  
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AR and VR is getting a boost amidst the curbs on movement 
brought on by COVID-19 by enabling users who are physically 
separated to “inhabit” a shared virtual space, distributed by 
an AR / VR application. For example, ‘The Wild’ is a remote 
collaboration platform for those working in architecture and 
design to experience their work together, from anywhere, in VR 
and AR. Models can be imported and experienced at scale, and 
communication can happen in real-time, or comments can be left 
in a ‘virtual space’ for a team to review later.442 

Impact

The global AR and VR market is expected to be worth US$35bn 
by 2025, with the value of commercial applications rivalling that 
of consumer applications. Significant potential opportunities in 
biotechnology, and healthcare are expected to drive the growth of 
the AR and VR market in future. Key impacts include:

 • Service differentiation and customisation – as consumer 
appetite for VR and AR rises (since 2018, the number of mobile 
AR users has nearly doubled), retailers who incorporate these 
experiences to assist consumers make purchasing decisions 
will build brand value and improve market span (e.g. the ability 
to visualise products in the home and / or customise and size 
products before purchasing)443  

 • Design excellence – visualisation and annotation with AR and 
VR will increasingly help guide designers through the completion 
of design tasks, navigate the environment in which a product or 
part must perform, or even provide real-time descriptions of the 
use environment. This will lead to highly specialised products 
with superior functionality and efficiency444  

 • Testing and training environments – visualisation will grow in 
testing and training environments, from medicine and for other 
high risk occupations (or roles typically undertaken in harsh 
environments) to mainstream education and training.445  

A.2.4. Automation

With accelerating technological advancement, it’s clear we are on 
the cusp of a new age- of machine learning, machine doing, and 
AI. It’s a pivotal point in history that presents both opportunities 
and challenges.

Importance

The nature of work and productivity is changing. 
Physical objects are becoming more and more frequently 
inter-connected with digital technology (e.g. advanced 
robotics and sensing) and able to communicate without direct 
human intervention.

Automation will yield significant improvements in productivity, 
safety and product quality. These benefits will be too good for 
companies and governments to ignore, especially as the cost of 
automation will fall over time.  

 • Australian Department of Defence undertook a 
transformational program to augment their human workforce 
with AI Assistants, to improve military readiness and 
operational effectiveness in a fiscally constrained environment. 
The introduction of AI Assistants has minimised human errors, 
eliminated low value-adding human work and accelerated 
the speed of work.446   

 • The mining industry has increasingly become more automated. 
Automation helps run a safer, more efficient and low cost 
operation through removing driver error and improving safety. 
Automation includes remote control of vehicles, teleoperated 
mining equipment, driver assist and full automation. Automation 
will see some jobs eliminated (e.g. heavy vehicle drivers) and 
other jobs created (e.g. drone pilot).447  

 • The hospitality sector is one of the most susceptible to 
automation. For example, McDonald’s has introduced self 
-service kiosk and payment systems in many restaurants, leading 
to a better customer experience with faster and more 
accurate order taking and reduced the need for as many 
cashier employees.448  

Impact

Automation is becoming a standard practice, therefore 
jurisdictions and organisation that resist change on the ground of 
protecting jobs will be left behind and become less competitive. 
Over the longer term, economic gains will be very large, however 
there are short term dislocation costs, notably labour. 

Jobs are changing in nature because of automation. 
Less routine jobs that are harder to automate, have experience 
employment growth. The transition of Australia’s workforce 
from hands to heads, and from routine to non-routine jobs, 
will continue for years to come.449 This is not to say that there 
will be no job losses. Some people will risk redundancy if they do 
not re-train, re-skill or re-deploy. As some jobs are destroyed, 
others will be created. And in net terms, it’s expected that 
the latter will outweigh the former. The World Economic Forum 
estimates while 75 million jobs will be displaced, 133 million 
new jobs will be created.450  
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During 2014-2024, half of the work carried out by today’s US 
workers could be automated to some extent. However, automation 
will also result in job creation. For example, in the same period 
the robotics industry is estimated create 3 million additional jobs, 
especially in consumer electronics and the electric vehicle industry. 
Additionally, the rehabilitation robot market may grow 40-fold 
compared in 2014 due to advancements in rehab/therapy robots, 
exoskeletons, wearable robotics, and active prostheses. 

A.2.5. 5G enhanced connectivity 

The fastest 5G networks are expected to be at least ten times 
faster than 4G, while 6G technology could eventually be 100 times 
faster than 5G, opening significant new possibilities.

Importance

5G is the 5th generation mobile network. It is a key enabling 
technology for remote services such as Internet of Things 
(IoT) and extended reality services. 5G is a new global wireless 
standard after 1G, 2G, 3G, and 4G networks and is expected 
to deliver higher multi-Gbps peak data speeds, ultra low 
latency, more reliability, significant network capacity and 
increased availability.451 

As an example of the improvement in speed possible, a full quality 
video or film that takes 10 minutes to download over the 4G 
network will take two or three seconds under a 5G network.452 
Key uses include:

 • Enhanced mobile broadband – in addition to making 
smartphones better, 5G mobile technology can usher in new 
immersive experiences such as VR and AR with faster, more 
uniform data rates, lower latency (transmission time for a packet 
of data), and lower cost-per-bit

 • Mission-critical communications – 5G can enable new 
services that can transform industries with ultra-reliable, 
available, low-latency links like remote control of critical 
infrastructure, vehicles, and medical procedures453  

 • Internet of Things (IoT) – 5G is expected to seamlessly 
connect a significant number of embedded sensors in millions 
of products through the ability to scale down data rates, power, 
and mobility – providing extremely lean and low-cost connectivity 
solutions.454  

Investments in 5G networks will reach $1 trillion worldwide 
by 2025 according to the GSMA, the body that represents the 
interests of mobile network operators globally. It also predicts 
that the global 5G network investment cycle will be longer than 
4G, indicating that the coexistence of 4G and 5G will last into 
the 2030s.455

A study by Qualcomm, a US software and technology firm, found 
that 5G’s full economic effect will likely be realised globally 
by 2035, and could support a wide range of industries, 
potentially enabling up to US$13.2 trillion worth of goods 
and services.456 

Although 5G is at its infancy, research on 6G technology is already 
underway. 6G could be up to 100 times faster than 5G – 
fast enough to download 142 hours of Netflix (~71 movies) in a 
second.457  

Impact

The advance of 5G could have significant impacts for society and 
the economy. For example:

 • Internet of skills – 5G will enable the ‘internet of skills’ to 
advance, which refers to skilled workers transferring expertise 
over a great distances in real time using robotics and haptic 
feedback. For example, Ericsson, working with NeuroDigital 
Technologies and doctors at King’s College London used a 
dummy patient to demonstrate how a surgeon could use a VR 
headset and special glove to control a robot arm that performed 
an actual operation in another location. The glove was fitted with 
haptic feedback motors that buzzed when the surgeon touched 
the dummy’s organ458  

 • Competition to fixed broadband – 5G technology uses 
‘millimetre wave’ bands, which can support far more traffic at far 
greater speeds, meaning it will be able to provide a comparable 
service to fixed line broadband. Jan Abrahamsson, head of 
strategic customer engagement at Ericsson said there was no 
technological barrier to 5G replacing fixed line459  

 • Automated, highly efficient manufacturing – increasingly 
automated industrial processes, production lines, supply chains 
and inventory optimisation will herald an era of IoT that will hinge 
on 5G networks. The use of predictive intelligence, enabled by 
5G, by Bright Machines has seen defect rates reduced parts per 
million (PPM) by 88 per cent and unit production increased 33 
per cent per hour.460 



State Infrastructure Strategy Scenario Planning Infrastructure WA

226

A.2.6. ‘As a Service’ models

‘As a Service’ business models are growing as a strategic and 
operational blueprint that may soon begin upending operational 
models in sectors beyond technology.

Importance

‘Everything as a service’ (XaaS) is a flexible consumption model. 
XaaS originated as software-as-a-service (SaaS) model and 
has since expanded to include technology services such as 
infrastructure-as-a-service, platform-as-a-service, storage-as-a-
service, desktop-as-a-service, and disaster recovery-as-a-service.461

Salesforce, the world’s largest customer relationship management 
(CRM) platform, disrupted the enterprise software markets by 
pioneering the SaaS model through the early 2000s. Salesforce 
moved CRM to the cloud, eliminated the need for large up front-
software and platform establishment costs, on-going software 
licences, long implementation schedules, and the ongoing 
complexities of maintenance and upgrades. Anyone can use 
Salesforce with only a simple monthly subscription fee.

The XaaS trend is driven by rapidly evolving customer expectations 
of ownership, service, and access. In the same way Uber offers 
mobility-as-a-service, making it possible for individuals to travel 
efficiently without the operational expenses of owning a car, the 
same flexible consumption model is shifting to commerce 
and enterprise more broadly. Key examples include:

 • Amazon has taken the internal services it was using in its 
e-commerce operations and extended them to customers 
outside the Amazon organisation for use in their own businesses. 
Customer service, financial services, fulfillment, warehouse 
systems – the company has monetised commonly used business 
services by making them available, for a fee, for customers, 
competitors, or other third parties to use462  

 • General Electric, a company synonymous with manufacturing, 
is pursuing multiple XaaS opportunities by wrapping data, 
analytics, and digital solutions around traditional offerings and 
making them available to customers as services. For example, 
building on its history as a lightbulb manufacturer, GE has 
created a cloud-based energy-as-a-service business that helps 
customers monitor and optimise their energy consumption using 
sensors embedded in LED bulbs463  

Impact

The global XaaS market is expected to grow at a compound 
annual growth rate of 24 per cent between 2019 and 2024 
as more companies transform their operating models to pivot or 
extend from products to services.464 The change will see customers 
– either retail or B2B – shift their expectations of product and 
service providers (either private or public) from experience 
at the point of transaction to lifecycle experience, across 
more sectors. Nascent models include:

 • Marketing-as-a-Service – companies are increasingly 
considering customer experience holistically and not just at the 
point of purchase or consumption, which is extending traditional 
products into the realm of service delivery. For example, 
airlines have partnered with on-demand transport to service 
their customer’s transportation needs to and from the airport. 
Amazon’s AI, Alexa, can purchase goods from Amazon as needed. 
AirBnB can offer local experiences to try once accommodation in 
booked in a location465  

 • Energy-as-a-Service – there is a growing sub-market of selling 
not only energy but also technology, analytics, personalised 
services and even access to the grid. In the UK, Centrica, 
has acquired ‘AlertMe’, a smart tech company that provides 
energy and home-monitoring hardware and services, and 
Panoramic Power, which helps companies improve their 
operational efficiency466 

 • AI-as-a-service – AI-based systems will remain an expensive 
proposition for most businesses, and as such AI applications 
will continue to rise through providers of as-a-service platforms, 
which allow entities to feed in their own data and pay for the 
algorithms or compute resources as they use them. In future 
providers will offer more tailored applications and services 
for specific or specialised tasks, which will see broader 
application of AI.

A.2.7. Cyber disruption 

As information and data flows rise significantly in an increasing 
online world, the risk of cyber disruption also rises, putting trillions 
of dollars of value at risk in future.

Importance

Cyber risk refers to the exposure to harm or loss resulting 
from breaches of, or attacks on information systems. The 4th 
industrial revolution is creating an increasingly global, digital, and 
interconnected world. However, as information and data flows 
rise significantly in an increasingly online world, the risk of 
cyber disruption from criminal and malicious actors also 
rises.
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Satya Nadella, CEO at Microsoft, wrote in 2019 that cyber 
security is the central challenge of the digital age.467 Despite 
investment in cyber security being at an all-time high (worldwide 
spending on information security products and services exceeded 
US$114 billion in 2018 according to Gartner468), successful 
cyberattacks are on the rise both in number and sophistication. 
These are resulting in greater operational disruptions and 
information losses. 

The 9th Annual Cost of Cybercrime Study by Accenture and the 
Ponemon Institute interviewed 2,647 senior leaders from 355 
companies and found that companies on average suffered 
145 security breaches in 2018 – up by 67 per cent over the 
past five years. The most common and costly types of cyber 
attacks included469:

 • Malware – a catch-all term for any type of malicious software 
designed to harm or exploit any programmable device, service or 
network

 • Web-based attacks – vulnerabilities in coding are exploited to 
gain access to a server or database in which sensitive personal 
information from customers or staff can be accessed 

 • Denial-of-Service (DOS) – malicious actors render a computer 
or other device unavailable to its intended users by interrupting 
the device’s normal functioning. DoS attacks typically function by 
overwhelming or flooding a targeted machine with requests until 
normal traffic is unable to be processed

 • Malicious insiders – refer to employees, former employees, 
contractors or business associates who have legitimate access to 
systems and data, but use that access to destroy data, steal data 
or sabotage systems.

The same study by Accenture and the Ponemon Institute found 
that the total cost of cybercrime for each company interviewed in 
the study increased from US$11.7 million in 2017 to US$13.0 million 
in 2018. 470

Impact

Cybercrime will remain a large-scale concern for years to 
come. From 2019 to 2023, approximately US$5.2 trillion in 
global value will be at risk from cyberattacks according to 
the World Economic Forum, creating an ongoing challenge for 
governments, consumers, corporations and investors.471  

The significant size of the risk is underpinned by new changes, such 
as a dramatic increase in state sponsored and organised crime 
cyber attacks. In June 2020, the Australian Government announced 
it was aware that sophisticated ‘state-based’ cyber attacks 
were targeting Australian organisations across a range 
of sectors, noting the scale and nature of the targeting and the 
tradecraft used.472 However, the risks of cyber failure are more far-
reaching than the impact on costs alone.

Cyberattacks often work by abusing trust, relying heavily on 
memory corruption attacks (where programmers trust users) and 
spear phishing attacks (where users trust other people).

This erosion of trust has important implications for the 
continued deployment and growth of technology and 
innovation by industry and government, and the willingness 
of the community to accept important technological evolutions 
such as the Internet of Things (IoT) which promise to increase 
productivity and wellbeing but also dramatically increase the 
pervasiveness of data and information in our everyday lives.  

A.2.8. Quantum technologies 

Quantum technology offers the opportunity to create industries 
and revolutionise existing industries. Capturing the technology will 
require significant investment in research and skills.

Importance

In recent years, scientists and engineers have developed 
unprecedented capabilities to isolate, control and sense 
individual quantum particles (such as electrons and photons) 
and their properties. This is underpinning the development of 
transformational technologies including precision sensors, 
secure communication networks, and quantum computers.

For example, in 2019 Google’s ‘Sycamore’ quantum computer 
was able to solve a complex equation – that would 
otherwise be impossible for a classical computer to solve in 
its lifetime – in just three minutes and 20 seconds. This compares 
to the estimated 10,000 years it would take the world’s most 
advanced classical computer, ‘Summit’.473 

The successful commercialisation of these technologies will 
create a new high growth industry with the potential to 
enable decades of economic growth and job creation, and 
support productivity growth and enhanced security across a range 
of industries. 

Many companies and countries have recognised the value that will 
be generated by quantum technology and are investing to prepare 
their domestic ‘quantum ecosystems’ for this opportunity. For 
example:

 • Global capital investment in quantum technology grew 
almost fourfold between 2012 and 2018

 • The UK, US, EU, India, Germany and Russia have all established 
billion-dollar scale quantum technology initiatives, or 
funding packages since 2018.474  

Emerging quantum technologies will present substantial 
opportunities for economic growth by improving 
productivity and potentially creating new jobs.
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Australia is currently well positioned in global quantum technology 
research sector, with world-class expertise and research 
capabilities developed through two decades of sustained 
investment in academic research.475 

Impact

Quantum technologies will have a significant impact across a 
range of sectors and applications:

 • Healthcare and medicine – quantum sensors will enable 
earlier disease detection and more complex medical research 
quantum computers support accelerated drug development 
through quantum chemistry simulation

 • Defence – ultrasensitive quantum sensors could detect small 
signals of interest including magnetic anomalies and trace 
chemicals, while quantum positioning and time devices will 
enable accurate navigation in GPS-denied environments. On 
national security, the technology may enable extremely secure 
communications to faster code breaking  

 • Natural resources – quantum sensors could enable faster 
and more accurate discovery of valuable ore deposits and 
highly efficient groundwater monitoring, while quantum 
computers could enhance modelling of complex weather and 
climate systems

 • Financial services – quantum computers could model 
and optimise complex systems such as investment 
portfolios and enable secure communications by quantum 
mechanical properties.

The CSIRO estimate that in 2040, Australia’s quantum 
technology industry could generate over A$4B of revenue 
and 16,000 new jobs. However the CSIRO also note that 
proactively exploring and addressing any unknown ethical, social 
or environmental risks that may arise with the next generation 
of quantum technologies will be a key need in the near term, 
highlighting the fact these technologies remain in developmental 
phase with still uncertain impacts to discover.476 

A.2.9. Internet of Things

The ecosystem of electronic devices connected to the Internet 
that can be accessed remotely continues to grow, with significant 
implications for industry and community. 

Importance

The Internet of Things (IoT) connects the digital and physical 
worlds by collecting, measuring, and analysing data to predict 
and automate processes. The number of IoT-connected devices 
reached 22.0 billion worldwide at the end of 2018. These billions of 
physical devices around the world are collecting and sharing data.

Lower cost computing power and the ubiquity of wireless networks 
have made it possible to turn anything into a part of the IoT. 
Connecting up all these different objects and adding sensors to 
them has added a level of digital intelligence to devices that would 
be otherwise ‘dumb’, enabling them to communicate real-time data 
without involving a human being. In essence, the IoT is making 
world around us more smarter and more responsive, 
merging the digital and physical universes.477 For example: 

 • Novartis and Qualcomm‘s ‘smart inhaler’ for chronic 
obstructive pulmonary disease patients collects data including 
the duration of patient inhalation – information that a doctor can 
assess remotely478 

 • Alibaba’s ‘City Brain’ project in Hangzhou, China allows AI to 
control the city with large amounts of data gathered, processed 
by algorithms in supercomputers, then fed back into systems 
around the city. City Brain has helped to reduce traffic jams 
by 15 per cent 479 

 • Ericsson have used smart sensors and satellite communication 
to improve maritime-based supply chains. Through ongoing 
sensor monitoring, stakeholders receive real-time data around 
vessel position and cargo container status. The end-to-end 
connected vessel also allows software-based route planning that 
improves fuel efficiency and increases productivity.480 

Worldwide IoT spending is forecast to increase by 8.2 per cent 
in 2020 to $742 billion, with electric vehicle charging, bedside 
telemetry, and remote health monitoring expected to see the 
fastest spending growth over the year.481 

Impact

The installed base of IoT-connected devices is forecast to rise 
from about 22 billion in 2018 to 38.6 billion devices by 2025, 
and 50 billion by 2030. Growth of this magnitude will have 
several impacts: 

 • Significantly increased reliance on IoT-enabled devices, 
extending IoT into aspects of life beyond work – from enhancing 
leisure activities to making communities safer

 • Greater deployment of IoT sensors and devices to 
areas beyond manmade environments, for purposes 
such as rainforest and wildlife conservation efforts, livestock 
management, and aquaculture

 • Blending IoT with other advanced technologies such as 
drones, AI, machine learning, artificial reality, virtual reality, 
and blockchain to deliver even greater benefits to operational 
efficiency and citizens’ wellbeing 
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 • Significant rises in IoT sensors and devices will mean more data 
being shared through the IoT, among many more participants 
– but also more sensitive data being shared. As a result, cyber 
risks are exponentially greater as the suite of IoT devices 
rises. Worldwide spending on IoT security is predicted to exceed 
US$3 billion in 2021.

A.2.10. Social media

Social media has become a dominant platform for communication, 
leading to new forms of rapid connectivity and interaction across 
the global landscape. 

Importance

Approximately 50 per cent of the world’s population use 
social media platforms. During the past 15 years, the number 
of active social media users has continued to rise across various 
platforms since the early 2000s.482 The rapid and vast adoption 
of social media has changed how individuals connect socially and 
engage in community and civil events. However, the reach of social 
media is growing and changing:

 • According to a survey by Pew Research Centre, social media 
(36 per cent) is used more than TV (28 per cent) as a news 
platform by young people between the ages of 18 and 
29 in the US. If the proliferation and adoption of social media 
continues, it is expected that it will replace TV as the primary 
cultural news medium in coming years483 

 • Social media is also increasingly used as a platform for job-
matching. According to LinkedIn, a job hire is made every 
8 seconds using its platform, while its ‘open to work’ tag allows 
users to advertise their availability / interest in securing a job to 
millions of employers484 

 • Social media is becoming a larger platform for 
‘social commerce’. As of October 2018, more than 800 million 
people globally used Facebook Marketplace each month to 
browse, buy, or sell items, giving retailers a significant new 
opportunity to drive discovery and sales of key products.485  
Facebook data also suggests that 70 per cent of ‘shopping 
enthusiasts’ look to Instagram for product discovery, 
while ‘influencers’ – individuals who engage with wide audiences 
on social media – are increasingly being utilised as part of a 
company’s marketing strategy.486  

Impact

Social media has revolutionised the way people communicate, 
allowing for instantaneous and global communication, easy access 
to diverse sources of information, and opportunity to contribute 
and participate in these communications. Future impacts include:

 • Social tension and misinformation – the distribution of fake 
news, scams, cyberbullying and distribution of contentious 
material will continue to be a challenge. 

 • Privacy – the growing uses of social media and related volume 
of data and personal information created on social media 
platforms will continue to raise concerns around governance 
and privacy.  For example, the Facebook-Cambridge Analytica 
data breach, resulted in 87 million Facebook user’s personal data 
being harvested without consent, predominately for political 
advertising. Social media operators could in future introduce 
subscription services to protect data and privacy487 

 • Shift to the working environment – platforms such as 
Microsoft Teams have been created to resemble social media 
platforms and allow for real time messaging, communication 
and sharing of information between colleagues much like typical 
social media platforms

 • Crisis management – during a crisis, social media will 
increasingly be used as a means of resource and connection. For 
example, the 2020 Australian bushfires resulted in a Facebook 
fundraiser, totalling $51 million from 1.3 million donors across 
the globe, while also helping to connect people who had suffered 
losses with donations of food, shelter and clothing488 

 • Government services – governments will use social media 
more to gauge public sentiment to inform decisions and 
policy. For example, when the Australian Department of Social 
Services received complaints about social security payments, it 
launched the Facebook page ‘Family Update’ to provide further 
assistance to those who rely on Centrelink, Medicare and Child 
Support Payments489 

 • Social media for financial services – the blending of social 
functions onto a single platform may enable greater integration 
with financial services. Facebook has already attempted to 
introduce its own cryptocurrency.490   
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A.2.11. Digitisation of healthcare

Digitisation of healthcare is revolutionising the healthcare industry, 
enabling lower cost of service, better diagnostic and greater choice 
in treatment. 

Importance

Future healthcare will be shaped by a number of technological 
advancements which are enabling digital medicine and 
bioinformatics. This includes advanced genomics, digital 
manufacturing, use of nanotechnology and the widespread 
development of genetically modified products. 

The scope of the changes will present both medical practitioners 
and governments with opportunities and challenges involving 
cost, ethics and workforce skills and training. Examples of 
digitisation of healthcare include:

 • Physicians and other caregivers can now obtain vital patient 
biometrics in real time through the transmission of med-tech 
industry sensor-enabled remote monitoring devices491  

 • Development of ingestible “smart pills” with sensors potentially 
used to wirelessly relay information on health indicators 
within the body to a smartphone. This permits health indicators 
to be tracked more closely and enables doctors to receive 
precise information on which medications their patients actually 
took, and when492 

 • Surgical training is available for complicated procedures 
on models created by 3-D printers493 

 • Pre-programmed drones can collect blood samples from 
residents of remote areas and transfer these quickly back to 
pathology labs494 

 • Health records are stored centrally, consistently and 
digitally in Australia enabling better care across the country. 
Australia’s My Health Record as of April 2020 included more than 
22.75 million records495  

 • In terms of scale, the US market value of AI within healthcare 
is expected to increase from US$2.1 billion in 2018 to 
US$36.1 billion in 2025.496 

Impact

Digitisation is expected to further revolutionise healthcare, both as 
a diagnostic tool and in service provision in several ways:

 • The use of telemedicine enabled e-visits, mHealth, and tele-
mentoring may take pressure off the healthcare system, while 
creating opportunities to improve the quality of care. COVID-19 
has led to a rise in telehealth, allowing medical professionals to 
interact with patients remotely. In the US, March 2020 telehealth 
visits surged 50 per cent, with telemedicine providers reporting a 
spike in video requests to more than 15,000 per day497 

 • Increased digitisation will transform medicine to a more 
data-driven science through health data, IT and biomedicine. 
This will allow enable health care practitioners to make more 
timely diagnostics, and comprehensive treatment plans, at 
manageable costs

 • Artificial Intelligence engines are empowering health care 
providers by processing patient data and navigating patients 
through the care delivery system as effectively as possible, thus 
freeing up clinician time.

 • Life science companies are increasing their focus on patient and 
healthcare outcomes and expanding the use of social media to 
reach patients and caregivers.

A.3. Economic drivers

A.3.1. Data monetisation

The rise of technology has seen exponential growth in data flows 
worldwide. Data availability is transforming business and have 
become a valuable component of the value chain.

Importance

Data is fast becoming a modern day asset. Companies are 
increasingly thinking more critically about monetising their data, as 
well as using data in a greater number of ways to create value for 
customers and the business.

Data monetisation refers to the process of using data to 
obtain quantifiable economic benefit. Indirect methods 
include using data to make measurable business performance 
improvements and inform decisions.
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Direct methods include data sharing to gain beneficial terms or 
conditions from business partners, information bartering, selling 
data outright (via a data broker or independently), or offering 
information products and services (for example, including 
information as a value-added component of an existing offering).

Direct data monetisation methods are less common, but growing. 
Studies from Gartner, Forrester, McKinsey, MIT’s Centre for 
Information Systems Research indicate that about one-third of 
companies today are beginning to experiment in generating 
external benefits from available data.

Monetisable data has typically included customer identity, 
incomes, consumer preferences, age, location (of customers, 
suppliers, or goods) and buying patterns. For example, Australian 
firm, Intelematics, leverages a cloud-based architecture to enable 
secure connected vehicle and traffic data solutions and real-
time satellite traffic information services for in-vehicle and GPS 
navigation devices. However, the data produced is monetised 
into a traffic data-as-service offering (historical traffic flows 
and volumes).498 

Data and analytics is changing the nature of industry competition. 
In a 2017 survey by the McKinsey Global Institute, 70 per cent of 
all executives reported that data and analytics have caused 
at least moderate changes in their industries’ competitive 
landscapes in recent years. The most common change, cited 
by half of respondents, was entrants launching new data-focused 
businesses that undermine traditional business models.499 

The same survey found data monetisation was correlated 
with industry-leading performance. Respondents at high-
performing companies in the survey were more likely than others 
to be monetising data and to report that they were doing so in 
more ways, including adding new services to existing offerings, 
developing entirely new business models, and partnering with 
other companies in related industries to create pools of shared 
data. Respondents at high performing companies were three 
times more likely than others to say their monetisation efforts 
contributed more than 20 per cent to company revenues.500 

Impact

The globalisation of data flows and the impact of data monetisation 
is variable but growing. The most critical impact of the 
monetisation trend is the insights it offers, by improving business 
and government decision-making through better knowledge of 
a market, business costs or the needs of constituents.

However, for the public, data monetisation is raising concerns 
about privacy and predatory business behaviour. And 
governments are responding. The European Union and the 
European Economic Area’s General Data Protection Regulation 
was incorporated into the EEA Agreement in 2018 and aims to 
protect citizens regarding the process of personal data and free 
movement data.501  

The potential for data monetisation to drive value is expected to 
rise in future, particularly amidst increased mobile penetration 
in the emerging countries of Asia and Africa.502 This will be 
particularly critical as companies seek to understand Asian 
markets, suppliers and consumers more, in a region predicted to 
host a rapidly rising middle class over the next decade.

A.3.2. Globalisation 4.0

Global value chains are being reshaped as emerging markets 
establish themselves and demand drivers shift from goods and 
merchandise to services and data.

Importance

Globalisation has boosted world economic growth, created higher 
levels of economic development and reduced poverty over the 
past 20 years. However, the onset of COVID-19 has resulted in 
the largest and fastest decline in international flows in 
modern history.503 In 2020, world trade is expected to fall by up to 
32 per cent504, foreign direct investment is expected to fall between 
30-40 per cent505 and a 44-88 per cent drop in international airline 
passengers is predicted506.

These effects have caused many to question whether the world is 
on the cusp of a major rollback of globalisation trends observed 
over the past 20-30 years. However, significant structural 
changes to the nature of globalisation had been occurring 
before the emergence of COVID-19 which have, and will 
continue to, change the nature of globalisation (loosely described 
as the fourth stage of globalisation or ‘Globalisation 4.0’)507:

 • Maturing of emerging economies – trade intensity (the ratio 
of gross exports to gross output) in almost all goods-producing 
value chains has fallen since 2007. Trade is still growing in 
absolute terms, but the share of output moving across the 
world’s borders has fallen since 2007. The decline in trade 
intensity is especially pronounced in the most complex and highly 
traded value chains. However, this trend does not signal the end 
of globalisation. Rather, it reflects a maturing in the economies of 
China and other emerging economies, which now consume more 
of what they produce508 

 • Rise of services – over US$6 trillion of services were exported 
around the world in 2019 – representing growth of almost 
60 per cent since 2010. In contrast, the value of goods exports 
while larger in 2019 at nearly US$19 trillion, had risen by only 
25 per cent since 2010.509 The types of services traded are likely 
to grow larger not smaller in future, as technology enables global 
arbitrage in services. Around half of the value of global services 
trade in 2019 was for business services; telecommunications, 
computer and information services; financial services, IP use, and 
insurance and pensions
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 • Greater knowledge intensity of value chains – according to 
the McKinsey Global Research Institute, capitalised spending on 
R&D and intangible assets such as brands, software, and IP is 
growing as a share of revenue across global value chains. Overall, 
it rose from 5.4 per cent of revenue in 2000 to 13.1 per cent in 
2016. This signals a shift in value creation from scale and cost of 
labour to quality of labour, and access to technological inputs510 

 • Emergence of new consumer markets – advanced economies 
previously drove global demand, although this is changing 
significantly – and value chains are reconfiguring as companies 
decide how to compete in the many major consumer markets 
that are now worldwide. By 2030, developing countries are 
projected to account for more than half of all global consumption. 
These nations continue to deepen their participation in global 
flows of goods, services, finance, people, and data. 511

Impact

While the rhetoric around ‘de-globalisation’ may ramp-up as trade 
wars erupt or pandemics see a pull-back in economic activity, 
globalisation is likely to continue – though its form and 
structure is changing. The future of globalisation will have 
several important impacts:

 • Knowledge workforce – The growing emphasis on knowledge 
and intangibles will see countries with highly skilled labour forces, 
strong innovation and R&D capabilities, and robust IP protections 
grow fastest in future

 • Service-based evolution – nations will grow more service-
based as global demand rises for both services, and goods in 
which service and knowledge inputs have shaped value. Goods 
producers and service providers may seek to augment operating 
models to leverage ‘as a service’ opportunities within their value 
chain (e.g. Amazon Web Services and GE Solutions)

 • Rise of emerging markets and data – the production 
capabilities and consumption patterns of emerging markets 
are gradually converging with those of advanced economies. 
Declining trade intensity will continue, but as this occurs, digital 
technologies and data flows will become more important and the 
new ‘connective tissue’ of the global economy.

A.3.3. Growing middle class

The global middle class is predicted to be around 7-8 billion by 
2040, with significant changes in the economic, social and political 
compact globally. 

Importance

According to the Brookings Institution, September 2018 marked 
a global tipping point in world socio-economic status, whereby 
just over 50 per cent of the world’s population (or some 
3.8 billion people) lived in households with enough 
discretionary expenditure to be considered ‘middle class’ 
or ‘rich’. September 2018 marked the first time ever that the 
poor and vulnerable were no longer the global majority (although 
the economic impact of COVID may be changing this balance 
at present).512 

According to Brookings, about one person escapes extreme 
poverty every second across the globe; but five people per second 
enter the middle class. It estimates the number of rich are growing 
but at a far smaller rate (1 person every 2 seconds).513 

As such, the global middle class is predicted to number 
around 7-8 billion by 2040.514 

The passing of this ‘tipping point’ between middle class and poor is 
important for the world economy given the middle class drives 
demand in the global economy and are far more demanding 
of their governments. Private household consumption 
accounts for about half of global demand, and about two-thirds of 
household consumption comes from the middle class. While the 
rich spend more per person, they are too few in number to drive 
demand in the global economy.515 

The new middle class predominantly reside in Asia – 
Brookings estimate that almost nine in 10 of the next billion 
middle-class consumers will reside in Asia, although they are 
spread across China, India, and South and South East Asia. 
The middle-class markets in China and India in 2030 are 
predicted to account for US$14.1 trillion and US$12.3 trillion 
in spending, respectively. This is compared to the U.S middle-class 
market spend of US$15.9 trillion by 2030.516 

While the expansion of the middle class has historically been linked 
to a liberalisation and democratisation of the political attitudes of 
this group, the current generation of middle classes may not tread 
the same path.

The ‘squeezed middle’ is a term used to sum-up Britain in the years 
after the Global Financial Crisis, as stagnant wages, falling living 
standards, and spending cuts eroded middle class power.517 
The economic impact of COVID-19 is arguably extending these 
effects into the 2020s, and across geographic areas beyond the 
UK alone. 518
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According to the World Bank, the pandemic could push 
90 million people into extreme poverty (that is, living on less 
than $US1.90 a day).519 This will undo some of the progress made in 
the past five years.

Impact

For most businesses and political parties, the ‘sweet spot’ to target 
is the middle class. This has long been true in individual advanced 
economies; but it is now growing true on a global scale. This is 
expected to have a number of impacts:

 • Broad-based consumption growth – as economies mature 
and their middle class rises in number and wealth, growth 
shifts to consumption, meaning a broad-based rise in demand 
for goods and services. For example, Australian vitamin maker 
Blackmores, which built its growth over the last decade around 
China, shifted some of its focus to Indonesia recently and saw 
sales rise 72 per cent in the last half of 2019 520

 • Localisation of supply chains in emerging markets – as 
emerging markets such as China, India and South East Asia grow 
wealthier and their middle classes grow, local supply chains 
in those regions that are currently oriented toward servicing 
demand in advanced economies will begin to pivot toward 
servicing local consumption and tastes

 • Momentum on climate change – while a growing middle 
class and the related consumption growth will place pressure 
on natural resources, this cohort will also be more educated as 
a whole, with significant assets and willingness to take action to 
protect their economic and social status. This may see broader 
acceptance of and sustained action on climate change in future 

 • Rise of populism – at the same time that the global middle class 
grows, economic and technological forces such as low wages 
growth, casualisation of work, and automation could erode the 
power of the middle class, leading to greater political populism. 
Good government policy and democratic institutions will be 
increasingly essential to close the wedge between class interests 
and broader social interests.

A.3.4. Resource price variability

Market volatility is causing unexpected shifts in the prices of 
futures and commodities, affecting investment decisions. 

Importance

The availability of resource commodities has been core to the 
growth and development of the global economy over the past 
century. The finite nature of these resources and the time, cost 
and complexity of extracting, transporting and refining them into 
end products have meant that markets for resource commodities 
have typically been characterised by demand and supply 
imbalance, and subsequent price volatility. 

And these supply and demand dynamics are important to global 
growth given resources constitute inputs to a wide range of 
consumer and industrial products – from electronics and motor 
vehicles to steel girders and household chemicals.

However, while the last century has been characterised by a model 
of economic growth that depended on resource consumption and 
depletion, the next evolution of global growth as it relates 
to resource commodities is likely to be characterised by 
technology and sustainability. For example:

 • According to the UN, should the global population reach 9.6 
billion by 2050, the equivalent of almost ‘three planets’ could 
be required to provide the natural resources needed to 
sustain current lifestyles521 

 • Advancements in extraction technology allowed the US to exploit 
its endowments of shale gas and oil, making it a net energy 
exporter in 2020 for the first time in nearly 70 years.522 US 
energy self-sufficiency is one of the reasons for softening global 
energy prices in recent years 

 • The growth of autonomous vehicles will substantially enhance 
the operating efficiency of vehicles, as well as increasing road 
capacity utilisation as cars travel more closely together. As a 
result, several million fewer cars could be in the global car 
population by 2035,523 with flow on effects to demand and 
supply of oil, iron ore, aluminium and other resources 

 • A long-term rise in demand for electric vehicles may change the 
nature of demand for resources to serve the automotive sector. 
For example, electric vehicles require four times as much 
copper as those that use internal-combustion engines524 

The Bureau of International Recycling estimate that some 
630 million tonnes of steel scrap is recycled every year, 
conserving natural resources and saving nearly 950 million 
tonnes of annual CO2 emissions that would have come from the 
production of virgin steel.525
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Impact

The COVID-19 pandemic is causing countries to develop recovery 
plans that increase economic and community resilience. These 
plans may reverse current trends in rapid resource consumption, 
and change consumption and production patterns towards a more 
sustainable future.526 

Technology meanwhile will also shape the types of minerals valued 
in future, as well as the cost of extraction. Further resource price 
volatility and structural change in some markets can be 
expected as these changes emerge and settle over the next 
20+ years. Potential impacts include: 

 • Resource prices could be far less correlated to one 
another, and to macroeconomic growth than they were in the 
past, with future price changes unlikely to be underpinned by 
‘super-cycle’ type demand from one or a few source markets, but 
rather reflective of sustainable practices and specific end-uses 
and needs

 • Technology will re-define value in resources, with a host 
of strategic minerals already growing in need to help the word 
push into a new technological era. However, technology may also 
enable extraction under the sea or in other hostile areas, helping 
to unlock vast, previously uneconomic reserves

 • Value may shift from economies of scale in extraction 
of resources to the knowledge and technology that 
enables it. As sustainable use of resources and recycling of 
materials grows, resource companies may find more value in 
commercialising the processes they employ in extraction (e.g. 
autonomous vehicles and remote operations) rather than the 
end products themselves. 

A.3.5. Evolving supply chains

COVID-19 and the US-China trade war have created a renewed 
focus on global supply chains, with the nature of supply 
relationships and the location of supply likely to shift in future.

Importance

Globalisation has seen supply chains shift to the most competitive 
suppliers. Over the past 20 years, this has seen China become the 
world’s manufacturer, dominating the global supply chain due to its 
cost competitiveness.

However, as the risks around this concentration of supply hit home 
during the pandemic, another risk was also exposed: little is 
known by companies or governments about the location or 
practices of the supply tiers below Tier 1.

Over 200 of the US Fortune Global 500 firms have a presence 
directly in Wuhan, the epicentre of the COVID-19 outbreak. 
The city was under strict lockdown for over 10 weeks.  A Dun & 
Bradstreet study also estimated that 163 of the Fortune 1000 firms 
had Tier 1 suppliers (those they do direct business with) in the 
impacted area, and 938 had one or more Tier 2 suppliers (which 
feed the first tier) in this same impacted area.527  

Even for those companies that were not directly reliant for 
production or suppliers in Wuhan and surrounding impacted 
areas, logistics were affected as Wuhan is the transportation 
hub for many industries. The city hosts the largest inland port 
China, serving suppliers in other regions such as Beijing, Shanghai, 
Guangzhou, Chengdu, and Xi’an.528 

COVID-19 has underscored the need for greater understanding 
of supply chain risks and diversification in supply. Australia is 
particularly susceptible to supply chain disruptions due to its 
lack of self-sufficiency in manufacturing, ranking the lowest 
out of OECD countries.529

Businesses and governments in Australia and globally, are now 
closely considering this trade-off between cost and security 
of supply. From January 2020 to May 2020, the term ‘supply-
chain diversification’ was mentioned nearly 30,000 times 
in earnings calls of the world’s 2,000 biggest list firms, 
compared to 23,000 in the same period of 2019.530 Recent supply 
chain disruptions from COVID-19 include:

 • Apple suffered component shortages for iPhones because of 
temporary manufacturing plant closure in China531

 • Hyundai Motors halted production across seven factories 
in South Korea because of supply shortages from its China-
based suppliers 532

 • India, the world’s main supplier of generic drugs, restricted 
the export of 26 pharmaceutical ingredients and the 
medicines made from them (including paracetamol) to ensure 
local supply533 

 • Iron ore supply from Brazil has been severely restricted by 
the pandemic, as workers testing positive for COVID-19 are sent 
home, as well as close contacts.534  
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Impact

The supply chain disruptions caused by COVID-19 are likely to see 
an evolution in global supply chains:

 • Decentralisation of manufacturing capacity is likely to 
grow, with companies looking to shift to localised production. 
Technology is supporting this trend, with automation, 3D 
printing and small batch production becoming less costly and 
underpinning moves by companies to shift portions of their 
supply chain back to home countries

 • Supplier relationships will be characterised by more 
transparency and data flows as companies seek to 
understand their suppliers’ key direct suppliers and understand 
their ability to meet supply requirements and potential risks. 
Firms are already working to get visibility to Tier 1 supplier 
inventory, production, and purchase order fulfillment status

 • Geographic diversity in supply chains will rise in the 
future, with manufacturing hubs such as Vietnam, Mexico and 
India likely to benefit from the shift. The trade war between 
the US and China underpinned this shift before the impact of 
COVID-19. For example, many US technology companies (HP, 
Dell, Apple and Google) were considering shifting portions of 
production out of China to Southeast Asia.535 Toy maker, Hasbro, 
shifted production of Play-Doh back to the US in 2018 after 
having moved it to Turkey and China in 2004. The overseas 
factories had reportedly been unable to keep up with strong 
demand 536

 • Policymakers may be increasingly pressured to consider 
whether certain products need to be manufactured in the 
country or the region. For example, the Australian Government 
announced in September 2020, that they will inject close to 
$1.5 billion into Australia’s manufacturing sector, with the aim 
to increase local production and strengthen supply chains, in 
response to the COVID-19 disruption. 537
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A.4. Environmental drivers

A.4.1. Renewable energy

Energy markets are undergoing rapid change amidst climate action 
and technological advancement. This change is creating significant 
transformative investment opportunities. 

Importance

Renewable energy sources make up 26 per cent of the 
world’s electricity today, but is expected to reach 55 per cent 
by 2050 on current trends (with a need for an 86 per cent share 
by 2050 to limit global warming to a 1.5 degree rise by then). From 
January 2020 to June 2020 renewable energy provided 40 per cent 
of the electricity needs of the EU, compared with 34 per cent from 
fossil fuels.538 In Australia, renewable energy accounted for 
21 per cent of electricity generated in 2019.539 

Recently, a number of countries/regions have announced 
renewable energy strategies:

 • In 2020 China announced it will be carbon-neutral by 2060, 
with a decline in emissions from the projected peak in 2030. 
Currently, China is the world’s largest CO2 emitter accounting 
for 28 per cent of global emissions. To achieve this target China 
will require a significant change in the direction of investment 
away from coal-fired power plants. The total cost of the policy is 
estimated to be US$15 trillion dollars.540  

 • Similarly, in 2019 the EU announced that its member states 
(excluding Poland) would be carbon neutral by 2050. 
To support this goal the EU announced a US$110 billion European 
‘Green Deal’.541 Additionally, the European Investment Bank 
announced it would provide US$1.17 trillion for investment in 
climate action and sustainability between 2021 and 2030.542 

The investment focus of renewable energy is targeting 
infrastructure, carbon offset technology, energy storage and smart 
energy grids.  

Impact

Companies are facing growing pressure from shareholders 
to reduce their carbon footprint and / or become carbon 
neutral. For example, the multinational French energy company 
Total, has announced it will become a net zero emission company 
in all of its European operations by 2050.543   

The focus on renewable energy will result in increased 
investment in and development of industries in key 
renewable energy sources, such as solar energy, wind power, 
hydrogen and battery technology. Shifts are also expected to occur 
in established industries due to the move to renewable energy. 
For example:

 • In 2019, Volkswagen announced it will spend 40 per cent 
of their total investment in development of electric 
vehicles544 

 • In 2019, Fortescue Metals Group announced that it will power the 
daytime operation at one of its iron ore hubs using 100 per 
cent renewable energy.545 

Renewable energy has also impacted on commercial and 
residential development with energy efficiency now considered to 
be a major selling point.

As demand from customers, shareholders and businesses shift 
towards renewable energy, companies and industries that 
do not adapt to renewable energy and seek to reduce 
carbon emissions and / or become carbon-neutral are at 
risk of being uncompetitive and left with stranded assets. 
However, companies that adapt will be able to build on their 
existing relationships and be well placed for future growth. 

It is also anticipated that in future, renewable energy/carbon 
neutrality will influence trade agreements and trade relationships 
on the global scale. 

A.4.2. Climate change

As climate change continues, natural disasters and abnormal 
weather patterns will increasingly have unprecedented effects on 
all aspects of our economy and everyday lives. 

Importance

The 2010s were the hottest decade ever recorded.546 
Climate change is driving some of the most profound changes 
to businesses, people and governments. These changes include 
the disruption of products, services, supply chains, markets and 
asset values. Consequently, both businesses and governments are 
having to respond with the acceleration of responsive business 
practices, policies and regulatory framework. 

There is strong scientific, community and political pressure for the 
development of low-carbon economies, the transition to which 
will affect business and government significantly. Today, customers 
expect green standards to be developed by governments and 
met by businesses, while employees need to be comfortable that 
their employer demonstrates strong social and ethical values on 
climate issues.
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Consequently, governments are increasingly under pressure 
to take a lead role to diminish the prospect of catastrophic 
climate events (e.g. bushfires, flooding, drought) and to guide 
the direction for industry development, in order to remain 
competitive and sustainable in the future.

With the impact of climate change growing more apparent, 
failure to take meaningful action could result in significant 
ecological damage to industry and the community. For example, 
higher temperatures are starting to impact the location of the 
wine industry, with vineyards requiring cooler climates. A 2019 
study by the Royal Netherlands Meteorological Institute in De 
Bilt, Netherlands found that global warming boosted the risk of 
the hot, dry weather that’s likely to cause bushfires by at least 
30 per cent.547 

Climate change-induced water scarcity in some countries 
is leading to social upheaval, economic collapse and large-
scale migration. According to the UN Food and Agricultural 
Organisation (UNFAO), 1.8 billion people will be exposed to 
absolute water scarcity and two-thirds of the world’s population 
are expected to face water stress by 2025.548 By 2050, Worlds 
Resource Institute expect that an increase of 56 per cent in food 
production is needed to meet the demand of 10 billion people.549 

Impact

Climate change is having an adverse impact on the community 
through drought, bushfires and flooding. These events have not 
only had an immediate impact but have increased investment 
uncertainty across industries, including agriculture, which may 
diminish food security and employment. Communities are also 
adversely impacted by climate change through the relocation 
of people and industries. This socio-economic disruption has a 
broader impact on the community and government resources, 
for example the Australian Government has spent over $6 billion 
on bushfire recovery and drought relief since 2018.  

As much as it is yielding negative effects on the economy and 
community, climate change is also opening the opportunity for 
new value chains such as renewable energy (e.g. solar energy, 
wind turbines), water efficient agricultural practices and product 
development, such as drought-resistant crops550. Additionally, 
urban design is having to manage the impact of climate 
change through migration of people to cities for jobs, urban heat 
stress and transport options (such as car charging stations, greater 
public transport infrastructure).551 

A.4.3. Environmental awareness

Yesterday’s ‘green agenda’ is todays way of life. Consumers, 
governments and investors are environmentally aware, and 
demand sustainable products, services and social responsibility. 

Importance

Environmental awareness has significantly increased through 
the use of social media, digital access to information and 
real time information on events. For example, the role of 
Greta Thunberg staging a school strike on climate change, quickly 
became a worldwide phenomenon. Consumers are becoming 
more environmentally conscious as a result: 

 • According to a survey in 2016, 63 per cent of all consumers 
are ‘positive influencers’ and encourage others to buy from 
environmentally and socially responsible companies. 

 • 65 per cent of consumers can be classified as ‘responsible’ 
consumers and are willing to pay extra for products 
produced in a environmentally and socially responsible 
way. Independently of whether it is based on obligation or 
desire, more than 2 billion aspirational consumers prefer 
sustainable consumption. 

 • In China, about 60 per cent of the population expect 
environmental protection to be a priority when planning 
to foster economic growth.

Private companies are also becoming more environmentally aware. 
For example, Aware Superannuation (previously known as First 
State Super), Australia’s second largest superannuation fund, has 
announced that they will divest thermal coal.552 Additionally, some 
banks, for example, ANZ, Bendigo Bank and ME Bank are reducing 
funding to, or refusing to fund thermal coal investments.553,554,555

The rising awareness of environmental issues has emerged from 
a number of directions. The quality of the environment affects 
the daily lives of everyone, making climate impacts highly visible. 
Climate change is causing not only environmental distress 
but also harming agriculture and the location of cities. 
The welfare and livelihood of future generations is increasingly 
front of mind in the climate debate. Industry that fails to address 
environmental awareness among their investors and customers 
could lose market share, while governments that ignore the issue 
are increasingly marginalised. 
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Impact

Increasing environmental awareness acts as a constraint on 
the activities of people, business and government that 
result in environmental harm. As the scope of environmental 
awareness has expanded, so too have constraints on adverse 
actions as customers, investors, employees, voters and the general 
public makes choices that favour environmental conversation and 
protection. Examples include:

 • Environmental awareness has led to new business 
opportunities as industry and governments realise the need 
for environmentally friendly products and services, leading to 
greater efficiency in the use of resources

 • Governments are increasingly being forced to introduce 
environmental protection laws and regulations or face 
voter discontent and protest. Environmental policy has 
become more stringent in most developed countries.556  

 • The future will not only see “green” buildings as developed in the 
first decade of the 21st century, but entirely “green” cities will 
become the norm and will reshape the construction industry. 
They are not only sustainable, but resilient. Zero-energy home 
building, rooftop farming, and permeable pavements are just a 
few of the advances.  

A.4.4. Resource scarcity

As world population rises, demand is increasing for natural 
resources at the same time that pressure to conserve them 
is growing. This will have implications for poverty, inequality, 
demographics and public health.

Importance

Resource scarcity is becoming an increasingly important 
issue on a global scale. Markets can have limited ability to 
manage natural resources resulting in greater burden being 
placed on government intervention through regulation and 
other interventions. 

The European Commission estimates that human activity is 
using about 75 per cent more resources than the Earth 
can sustain and regenerate. The Commission forecasts that 
this figure will increase to 100 per cent by 2030. Shortages are 
anticipated in water, raw materials, strategic materials 
and goods. Population growth, consumerism, climate change, 
environmental degradation and increasing consumption by 
developing nations are core drivers of resource scarcity. 

Water scarcity is a central concern, and is expected to become a 
severe problem in the future, as only 60 per cent of the water 
needed for the world will be available by 2050. 

About one-fifth of the global population inhabit areas 
with great physical scarcity and 500 million people are 
approaching this situation. About one quarter of the global 
population must deal with severe economic water scarcity, 
meaning that these people live in areas without an infrastructure 
required to extract water from rivers or aquifers.557  

Impact

Resource scarcity will lower living standards and in some 
worst case scenarios, lead to conflict over availability and 
strategic supply. Additionally, resource scarcity leads to higher 
prices as competition increases and/or greater regulation 
limits use.

Higher prices and limitations on use can also stimulate investment 
in alternative resources such as renewable energy, water efficient 
agriculture and biodegradable products. However, it can also 
contribute to poverty as lower income regions struggle to meet 
daily necessities such as water and energy. Resource scarcity 
can also result in the mass migration of people to regions that 
have greater supply and availability. Industries that rely on scarce 
resources may face job losses, and increased fallow land. 

Scholars at the University of California estimated the loss of 
approximately 17,000 jobs in California’s agricultural sector 
in 2014 and predicted the loss of about 20,000 jobs for the 
following year. According to these scholars, 500,000 acres overall 
constituted fallow land in 2014 while this number increased 
by 30 per cent to 40 per cent in 2015 due to water shortages. 
Compared to 2013, acreage in California declined by 11 per cent 
in 2014 according to the United States Department of Agriculture 
(USDA), with the production of crops (e.g., rice, corn, or cotton) 
suffering the greatest declines. 558
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A.5. Political drivers

A.5.1. Trust and transparency 

A growing trust deficit within society for private and public 
institutions may threaten growth- and this paradigm may grow 
more complex amidst technological advancements.

Importance

Strong institutions empower economies by ensuring a stable 
operating environment, smoother transmission mechanisms, 
less costly and less risky economic interactions, a credible set of 
property rights, and respect for the rule of law. Accordingly, for 
decades such institutions were widely viewed as the main feature 
differentiating advanced economies from developing countries.

In recent years, however, this characterisation has been challenged, 
as the standing of private and public institutions with 
significant systemic influence has declined. The 2020 Edelman 
Trust Barometer found that none of the four societal institutions 
that the study measures (government, business, NGOs and media) 
is trusted.559 

The perception is that institutions increasingly serve the 
interests of the few over everyone. Government, more than 
any institution, is seen as least fair; 57 per cent of the general 
population said government serves the interest of only the 
few, while 30 per cent said government serves the interests 
of everyone.560 

In past years, good economic conditions have underpinned rising 
levels of trust, and this link still applies in developing markets. 
However, in the developed world, major violations of the social 
contract – corporate malfeasance, government corruption, fake 
news – have changed this relationship:

 • The Panama Papers were an unprecedented leak of 11.5 million 
files from the database of the world’s fourth biggest offshore law 
firm, Mossack Fonseca. The documents showed the myriad ways 
in which the rich exploit secretive offshore tax regimes, while 12 
national leaders were among 143 politicians, their families and 
close associates from around the world found to have been using 
offshore tax havens561 

 • The Australian Banking Royal Commission uncovered 
multiple instances of breaches of trust between financial 
institutions and their customers, further diluting confidence 
in the social contract between these institutions and the 
community. Breaches included wrongly denied insurance claims 
and highly irresponsible lending practices562 

 • Facebook data breach – Facebook policies allowed third-party 
app developers to extract personal data about users and their 
friends from 2007 to 2014. Facebook greatly reduced the amount 
of data that was available to third parties in 2014, but not before 
Aleksandr Kogan (a Cambridge University researcher) used an 
app to extract the information of more than 50 million people, 
and then transferred it to Cambridge Analytica for commercial 
and political use.563 

Impact

Communities are increasingly demanding transparency as a means 
of rebuilding trust. For businesses, consumers are wanting to know 
the origin of its products, understand the beliefs of its CEO and 
precisely how their personal data is being used and stored. For 
governments, constituents want to understand decision-making 
processes at the bureaucratic and the political levels. A number of 
impacts arise from these changes:

 • An era of hyper-transparency may emerge in government 
to rebuild trust. For example, the COVIDSafe app employed by 
the Australian Government reflected changes in government 
approaches to technology design and deployment. The 
Government released the app’s source code to further public 
understanding and take-up564 

 • As the digital economy matures, the lack of trust between 
consumers and technology companies that currently exists 
in relation to sharing and handling of personal information 
may hamper the advent of new technologies and their related 
productivity and wellbeing benefits. This is particularly the case 
for the Internet of Things, which relies on sharing of significant 
volumes of personal data 

 • A new trust paradigm may emerge if existing deficits are not 
closed, where trust is created and maintained in new ways, and 
communities no longer need to trust as much in opaque central 
authorities, global commercial monopolies or other middlemen 
to manage trust mechanisms. Blockchain is one such example, 
whereby distributed ledger technologies offer the potential 
to circumvent reliance on traditional, centralised actors and 
institutions as the primary intermediaries for trust. 565
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A.5.2. Role of government

The GFC and COVID-19 have seen governments take on a far bigger 
role in the economy, despite pre-crises expectations for a smaller 
government.  

Importance

Liberal democracies have long been characterised by a political 
divide between ‘small’ and ‘big’ government ideologies, referring 
to expectations over the magnitude and role of government 
participation in the lives of its citizens. However, the GFC and the 
COVID-19 pandemic have blurred this divide with governments 
of all political persuasions having to undertake large fiscal 
measures to support economies and provide safety nets to 
support both businesses and households.566  

In the US, the conservative Republican Party poured significant 
amounts of public funds into the financial system to support 
stability and liquidity during the GFC. A 2018 study by the 
Federal Reserve Board found that the crisis cost every 
American approximately US$70,000.567 

In response to the COVID-19 pandemic the conservative Liberal-
National Government in Australia has greatly expanded the 
fiscal scale of government, with budget a deficit of A$85.8 
billion expected in 2019-20 compared to the original 
forecast of a A$5 billion surplus. In 2020-21, the deficit is 
forecast to increase to A$184.5 billion.568 The UK budget deficit, 
overseen by the Conservatives, is forecast to rise to a record £150 
billion for 2019-20, increasing to £322 billion in 2020-21. 

The extraordinary debt and spending decisions taken by political 
parties of typically ‘small’ government persuasion have been in 
response to significant threats. But is has also demonstrated 
the awesome power of the state. And this demonstration 
of policy power is stoking debate over the future role 
of government.

Advocates of Modern Monetary Theory (MMT) point to the recent 
expanding fiscal role of government as supportive of the policy 
idea of a larger role for governments in growing the economy to full 
capacity, enriching the private sector, eliminating unemployment, 
and financing major programs such as universal healthcare, free 
tertiary tuition, and green energy.  

At the same time, the COVID-19 crisis is not only expanding the 
fiscal role of government, but also its civic role. Governments 
across the world have been forced to take unprecedented 
measures to control the everyday lives of its citizens to ensure 
health and safety. But while governments’ expanding fiscal role in 
response to crisis is welcomed by many constituents, its civic one is 
not. Curbs on movement and curfews have triggered protest 
and upheaval.

Impact

Precisely how the role of government will change in future is still 
uncertain. Whether big government stays or disappears, some 
potential lasting impacts include:

 • Flipping orthodoxies – the response to the pandemic is 
highlighting many of government’s orthodoxies. Examining 
and flipping these could lead to significant improvements as 
governments strive to transform their operations not only 
in health care but in areas like service delivery, workforce, 
regulation, and procurement. For example, regulation – often 
thought of as a lengthy and rigid process – has been sped-up 
extraordinarily during the crisis, with significant government 
policies designed and implemented in days with adjustments 
made post implementation, as required

 • Courage to act on the big things – while debate focusses 
on big or small roles for government in future, the reality may 
be more like something in the middle. Buoyed by its agility and 
leadership on vital issues during COVID, government may seek to 
take a bigger role on critical strategic issues genuinely needing 
state power and direction, such as climate change

 • Genuine reform of service delivery models – repairing 
fiscal positions will become an increasing focus as the pandemic 
is overcome. This will place pressure on government service 
delivery, with a long-term view of value increasingly likely to 
be applied across government initiatives. Typical responses to 
austerity measures are unlikely to be enough, driving a focus 
on digitisation of services and assets, and data-driven decision-
making to ensure better outcomes. Investment in lean and digital 
operating models across government departments along with 
digital service delivery are likely to grow as a means of improving 
long term service value.569  

A.5.3. Social unrest

Global civil unrest has doubled since 2011, with economic and 
social inequality often at the core of conflicts.570 Rising unrest will 
have important impacts both positive and negative.

Importance 

Large and prolonged periods of social unrest can have adverse 
effect on the macro economy through the uncertainty is creates 
– planned investment can be deferred or cancelled. 
Supply chains can be severely disrupted through blockades and 
interference in transportation. City lockdowns and property 
damage is a direct cost to business. 

According to the Institute for Economics & Peace, global civil 
unrest has doubled since 2011, with 96 countries having 
recorded a violent demonstration in 2019, as citizens protest 
against a range of issues.571 
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The source of social unrest can take many forms. Recent 
protests relating to government restrictions established due to 
COVID-19 are rooted in overextension of power and inequality 
in the effect of restrictions across social classes. Black Lives Matter 
was born out of frustration and anger felt as a result of systemic 
racism. Political protests in Hong Kong in 2019 were underpinned 
by curbs on social and political freedoms, while climate 
protests are rooted in intergenerational inequity.

As such, several underlying causes (many linked) tend to manifest 
in social unrest, such as high levels of unemployment, poverty, 
income and wealth inequality, racism, nationalism and 
frustration with political process and outcomes.

However, wealth and inequality tends to be a key driver of unrest. 
A study found that the expected number of protests per 
year decreases by approximately 0.4 events for every one 
per cent rise in GDP. This is about half the effect of a similar rise 
in the governmental budget.572  

A 2011 study by the International Monetary Fund (IMF) 
analysed the relation between food prices and anti-government 
demonstrations in 120 countries between 1970 and 2007. Results 
show that the number of anti-government protests in low-
income countries doubled in the event of a 10 per cent rise 
in food prices.573 

On average, every continent has seen an increase in the 
number of anti-government protests each year from 
2009-2019.574 

Impact

The rising incidence of civil unrest is likely to have a number of 
impacts on governments, businesses, markets and society:

 • Trust – many institutions (public and private) will exert 
greater resources to rebuild and maintain trust with the 
communities in which they operate or risk losing their social 
license to operate. In the US, the Los Angeles Police Department 
recently launched a Community Safety Partnership, placing 100 
officers on the streets of the city’s most socio-economically 
disadvantaged areas to build trust between the police 
and community575 

 • Assets – the economic volatility and uncertainty created by 
near perpetual social unrest globally will stabilise demand 
for certain asset classes seen as a store of value or hedge 
against uncertainty, with demand for such assets remaining 
firm and prices high and steady

 • Civil reform – in some cases, rising social unrest will achieve 
its aim: change. The nature and extent of changes achieved 
could have significant impacts on society in the long term. For 
example, the women’s rights movement of the 1960s and 1970s 
paved the way for the improvements in equality observed today, 
which has had a substantial impact on the functioning of the 
economy and society (although further progress remains).

A.5.4. Geopolitical change

The traditional world order is shifting. But the transition will not 
be immediate nor smooth or certain. Fragmentation and the 
emergence of multiple poles of power are expected.

Importance

Heightened geopolitical risk and related change has 
become the new normal, with uncertainty surrounding policy, 
international relations and political leadership now a driving force 
behind economic and social volatility, investment decision-making 
and consumer sentiment. This volatility is underpinned by a 
shifting in global economic drivers and actors.

Since World War II, the world order has been largely defined by 
the US, UK and Europe. This order brought a sense of stability and 
familiarity. However, the emergence of China as an economic 
force on the world stage is shifting this balance of power – 
and the full impact of this change is yet unknown.

China is now the second largest economy in the world, with 
projections it will soon overtake the US. Its strategic and 
political motivations and posturing are less familiar. 
For example, China has recently been unafraid of using ‘hard 
power’ to make strategic statements with key trade partners 
including India, Australia and Canada.

Add to the equation a rising India, and the situation 
becomes more complex still. By 2025, one-fifth of the world’s 
working age population will be Indian. By 2030 there will be over 
850 million internet users in India, and by 2035 India’s five largest 
cities will have economies of comparable size to middle-income 
countries today.576 

New economic drivers are also shifting the balance of 
power. Four of the world’s five largest companies by market 
value in 2020 were technology firms577. Notably, none of the 
largest five firms in 2020 were on the same list in 2000578, which 
was dominated by manufacturers and retailers at the time. 
This demonstrates the rapid rise in the value and power of 
technology in today’s society.
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The confluence of these changing strategic and economic forces 
are driving geopolitical change within the traditional power bases 
of the US, UK and Europe. Inequality in Britain and disaffection 
with the ability of mainstream politics to improve the lives of all 
citizens in the new economy defined by technology underpinned 
the Brexit vote.

In the US, dissatisfaction with the global power and standing 
of the US combined with inequality helped stoke populism and 
the ascension of President Trump579. In Europe, similar forces 
have seen a strengthening of the French and German far right 
political movements.

Impact

The impact of this transitioning in world economic and social 
order is difficult to pinpoint precisely. However, operating in a 
fragmented geopolitical environment is likely to be the 
new norm.

According to the Centre for Strategic and International Studies 
(CSIS), COVID-19 is arguably accelerating the transition to a 
more fragmented world order in which the future organising 
principles of the international system are unclear.580 

CSIS believes neither China nor the US is positioned to emerge 
from COVID-19 as a ‘winner’ in a way that would dramatically shift 
the balance of world power in its favour. Rather, CSIS believes 
a new geopolitical environment may emerge in which it is 
increasingly difficult for any single country to exercise its will, 
and multiple poles compete and cooperate. This may include 
the old powers, along with China, India, Russia and ‘middle players’ 
such as Australia and Japan.581

This view is supported by The Lowy Institute, which suggests that 
the liberal order is in crisis, with little sign of a new world order 
emerging in its place. Instead, it describes a growing strategic, 
political and normative void – ‘a new world disorder’.582  

A world defined by these uncertainties and multiple ‘poles of 
power’ will require much more agility to navigate both politically 
and commercially, as well as resilience to persist through the 
inevitable (and possibly frequent) eruption of geopolitical risks. 

A.5.5. Regulatory landscape 

The effective regulation is critical to fostering efficiency and 
entrepreneurship while also offering protections. Regulation is set 
to grow more complex as a result of multiple forces of change.

Importance 

Regulation provides the rules of engagement across most 
economic and social activities. A sound regulatory landscape 
is fundamental to economic prosperity, social cohesion and 
development. As such, a regulatory framework needs to 
encourage longer term investment, planning through certainty, 
flexibility and fairness.

Demonstrating the impact of regulation on the real economy, a 
study conducted by Forbes Insights of 400 American CEOs found 
that most consider the overall regulatory system to be a major 
issue which is likely to have a significant impact on the 
future of their companies.583  

Recent regulatory failures have resulted in greater attention and 
scrutiny not only of the regulatory framework but also the 
culture of organisations and personal conduct. For example, 
the Australian Banking Royal Commission uncovered several 
instances of regulatory failure, with ASIC for example criticised 
for being ‘captured’ by market participants and being too 
reluctant to litigate, slow to insist on remedial action, and prone to 
negotiate rather than denounce and punish.584 

Like other jurisdictions, the Australian regulatory landscape 
has become more complicated and expansive in recent 
years, compromising entrepreneurship and risk-taking. The World 
Bank’s 2020 Doing Business Survey found that it takes nearly six 
times longer on average to start a business in the economies 
ranked in the bottom 50 for the ease of doing business, than it 
does in the top 20.585

The timeless and efficiency of regulation is coming under pressure 
to support economic development as technological and 
societal advancements rapidly change the way business 
is conducted. Emerging changes relating to crypto-currencies, AI, 
automation, the sharing economy, climate change, ownership and 
use of data and many more will require some regulatory oversight 
and protections.

However, questions remain over the ability of governments 
to remain agile and fast-moving amidst these and other 
rapid forces of change. Using AI, Deloitte helped NSW Treasury 
in 2020 to locate out-of-date laws and archaic words still contained 
in NSW legislation, as well as uncovering significant duplication and 
overlap of many regulations.586 
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These included multiple references to cassettes, facsimile 
machines and even telegrams. More than 80 sections in NSW 
regulations still require a notice to be published in a newspaper. 
The work also found the average piece of regulation in NSW is 22 
years old and a piece of regulation in NSW is edited, on average, 
104 times.587

Impact 

The rapid forces of change facing regulators in coming years is likely 
to see many impacts and changes to the way regulation is designed 
and conducted: 

 • ]More ‘sandboxes’ will be in use, which are mechanisms for 
piloting new approaches in a low-risk environment. They allow 
regulatory agencies to partner with private companies and 
entrepreneurs to experiment with relaxed requirements around 
new technologies in environments that foster innovation588 

 • Digital transformation is likely to rise, as many regulated 
industries are in the midst of a historic digital transformation 
following COVID-19, embedding analytics, AI, and other 
technologies into their operations, products, and services. 
Not only can regulators benefit from these technologies, but with 
the industry moving so fast, keeping up with the technological 
advances may be the only way to effectively execute their 
mission589 

 • Technology will be deployed to improve regulatory 
effectiveness. For example, technologies such as machine 
learning and natural language processing, as well as 
crowdsourcing and other business tools, will increasingly help 
regulators to “see” patterns in massive data sets, predict future 
developments, and identify potential problems before they 
occur.590
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