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Global megatrends: 
The 2022 revision

Trends, like horses, are easier to 
ride in the direction they are going.

– John Naisbitt, founder of the megatrends concept 

Megatrends are trajectories of change that typically 

unfold over years or decades and have the potential for 

substantial and transformative impact. CSIRO released 

its seminal global megatrends in 2012 as part of the 

Our Future World report. While these megatrends 

helped inform long-term strategic and policy 

directions for Australian organisations over the past 

decade, a lot has changed in that time too, including 

the recent events of the global COVID-19 pandemic, 

the Ukraine crisis and the flow-on impacts to global 

trade. These changes have had a substantial impact 

on businesses, communities and governments in 

Australia and exposed new risks and opportunities. 

This report presents an update on CSIRO’s global 

megatrends out to 2042 with the view to guide 

long-term investment, strategic and policy directions 

across government, industry, the not-for-profit sector 

and the broader Australian community. Adopting a 

similar approach to CSIRO’s previous global megatrends, 

this work explores how the previous megatrends 

have evolved over the previous decade as well as the 

new trends, impacts and drivers that have emerged 

over this period, providing a perspective around how 

these trends may unfold in the coming decades.
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Adapting to a 
changing climate

The protection of livelihoods, 

infrastructure and people’s quality 

of life as the climate changes

Leaner, cleaner 
and greener

The global push to reach 

net zero and beyond, 

protect biodiversity and 

use resources efficiently

The escalating health imperative

The promotion of health in the face 

of rising demand, demographic 

ageing, emerging diseases 

and unhealthy lifestyles

Geopolitical shifts

The increase in efforts to 

ensure global stability, trade 

and economic growth

Diving into digital

The rapidly growing digital 

and data economy

Increasingly autonomous

The rise of artificial intelligence 

and advanced autonomous systems 

to enhance productivity and 

outputs across all industries

Unlocking the human 
dimension

The elevating importance of 

diversity, equity and transparency 

in business, policy and 

community decision making
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Adapting to a changing climate

Extreme and unprecedented weather events are increasing in their 

frequency and scale of impact. Current climate forecasts predict that 

we are likely to experience extreme weather conditions that exceed 

the bounds of historical norms and concurrent climate hazards are 

likely to compound the overall climate risk for sectors and regions. 

Adapting the healthcare system, critical infrastructure and settlement 

patterns to climate change and extreme weather conditions will become 

a growing reality for many countries in the years and decades to come. 

This megatrend speaks to the new ways of operating that organisations 

and communities will need to adapt to in the face of a changing climate.

Leaner, cleaner and greener

As the size of the global population continues to grow and as more 

people transition from lower to higher income brackets, there will be 

escalating pressures placed on finite food, water, mineral and energy 

resources. At the same time, these constraints are driving cutting-edge 

innovations that aim to do more with less, achieve carbon neutrality, reduce 

biodiversity loss and address the global waste challenge. This megatrend 

explores the opportunities pushing us towards a more sustainable 

horizon and the importance of science, technology and innovation in 

helping organisations to operate within much tighter envelopes. 

The escalating health imperative

Healthcare expenditure continues to show an upwards trajectory and 

this trend will likely be exacerbated as global populations age and as 

new health challenges emerge (e.g. antimicrobial resistance, future 

pandemics). The COVID-19 pandemic has revealed and intensified 

existing health challenges around the burden of chronic illness and 

mental health difficulties. But it has also emphasised the importance of 

social and economic determinants of health. This megatrend highlights 

the opportunities provided by preventative health and precision 

health in supporting better health outcomes for all Australians.

Geopolitical shifts

Recent geopolitical developments are likely to have long-lasting impacts. 

The Ukraine crisis and ongoing tensions in the Asia-Pacific region pose 

challenges for democratic countries with advanced economies seeking to 

ensure peace and stability. These events have led to record-level defence 

spending, in Australia and globally, and increasing collaboration and 

cooperation across matters of security, technology and defence capability. 

This megatrend explores the implications of emerging geopolitical shifts 

relating to science, technology, trade, supply chains and defence strategy. 
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Diving into digital

The rapid adoption of digital and data technologies in recent times has 

meant that many sectors and organisations have experienced years’ 

worth of digital transformation in the space of months. This is evident 

in the growth in online retail, remote working, telehealth, virtual 

education, digital currencies and data-driven organisations. While 

this progress has been significant, experts predict that this is just the 

tip of the iceberg, with the vast majority of digitisation yet to occur. 

This megatrend details the next wave of digitisation for organisations 

and the opportunities enabled by digital and data technologies.

Increasingly autonomous

We have seen astonishing improvements in the ability of software and 

machines to solve problems and perform complex tasks without explicit 

human guidance. This is driven by ongoing scientific breakthroughs in 

artificial intelligence (AI) and global investments in technology-driven 

research and development (R&D). Today, practically all industry sectors 

and policy spheres in all regions of the world are increasingly adopting AI 

technology and developing their AI capabilities. This megatrend unpacks 

how AI and related science, research and technology capabilities are 

helping to boost productivity and solve humanity’s greatest challenges and 

the socio-economic considerations of these technology developments. 

Unlocking the human dimension

Emerging social trends have heightened the influence of human perspectives 

and experiences on future community, business, technology and policy 

decisions. Consumers are demanding increased transparency from 

organisations, governments and scientists to maintain their trust, and 

there are concerns around the spread of misinformation. The rapid rate 

of change associated with technology is also driving new considerations 

around ethical design and deployment. This megatrend highlights the social 

drivers influencing future consumer, citizen and employee behaviours.
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Background

In 2009, CSIRO began its strategic foresight journey 

with an exploration of future trends impacting the 

Australian science, research and technology sector – 

a novel project for the organisation. The aim was to 

inform internal long-range investment and planning 

decisions. However, in a serendipitous turn of 

events, this work was shared with the outside world. 

An overseas consulting firm was due to present at a 

major conference in Melbourne in early 2010 but the 

video link failed. The conference facilitator and famous 

Australian journalist, Kerry O’Brien, asked if there 

was a Plan B, which turned out to be a presentation 

on CSIRO’s not-quite-finished global megatrends.1 

This seminal set of global megatrends combined 

rigorous scientific thinking with engaging narratives 

about the future. This work piqued the interest of the 

nation, and it is an area that we have continued to 

grow and develop in CSIRO ever since. We have applied 

megatrends (see Our methods) to provide data-driven 

insights across hundreds of research projects, advisory 

activities, training sessions and presentations to 

Australian companies, governments and communities. 

We have published on the future of sport,2 employment,3 

tourism,4 agriculture,5 innovation,6 digital technology,7 

workplace safety8 and many more topics.

Our megatrends work has been used by a range of 

Australian organisations in guiding long-term decisions. 

ASX-listed GPT, one of Australia’s largest diversified listed 

property groups, used megatrends to inform $1.2 billion of 

new investments into logistics and warehousing from 2012 

to 2015,9 which led to a 12.7% increase in net operating 

income.10,11 The Commonwealth Bank also used CSIRO’s 

megatrends to guide the restructuring of its institutional 

banking and markets business.12 But megatrends are not 

just used by large companies. Intract is an example of 

an Indigenous-owned construction firm in Darwin that 

has used CSIRO’s megatrends to inform their business 

decisions in response to emerging Industry 4.0 trends.13

We define a megatrend as a trajectory of change likely to 

have a substantial and transformative impact on individuals, 

organisations and societies. Megatrends typically unfold 

over years or decades and occur at the intersection of 

multiple interconnected trends that are narrower in 

scope. The trends which comprise megatrends are often 

classified as geopolitical, economic, environmental, 

social or technological (GEEST). Our definition is based 

on a recent systematic review of the megatrends concept 

that we conducted on published research papers since 

the term was first used by John Naisbitt in 1982.14 

Across an analysis of 217 megatrend studies published 

between 1982 and 2020, we found that applications of 

megatrends continue to grow, with close to half of the total 

megatrends studies published in the most recent decade.

The future ain’t what it used to be.

– Lawrence Peter ‘Yogi’ Berra, American baseball catcher
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From 2012… To now and beyond…

Going, going…gone?

From a window of opportunity for government, 

companies and societies to respond to 

biodiversity declines and climate change…

Adapting to a changing climate

…To operating in a fluid future climate 

characterised by unprecedented weather 

events that push historical boundaries.

More from less

From wrestling with the challenge of rising 

demand for food, water, energy and minerals 

and the promise of future solutions…

Leaner, cleaner and greener

…To the realisation of potential solutions through 

synthetic biology, alternative proteins, advanced 

recycling and the net-zero energy transition.

Forever young

From forecasting the potential impacts of an 

ageing population and the growing burden of 

chronic illness on future health budgets…

The escalating health imperative

…To living in a post-pandemic world that has 

exacerbated existing health challenges and created 

a burning platform to respond to future risks.

The silk highway

From a period of rapid economic growth and 

urbanisation across Asia and the new demands 

of the growing middle-class population…

Geopolitical shifts

…To an uncertain future, characterised by 

disrupted patterns of global trade, geopolitical 

tensions and growing investment in defence.

Virtually here

From the potential of increased connectivity and 

adoption of digital products and services at the 

infancy stages of online retail and teleworking…

Diving into digital

…To the pandemic-fuelled boom in digitisation, 

with teleworking, telehealth, online shopping and 

digital currencies becoming more mainstream.

The innovation imperative

From the promise of science, technology and 

innovation as a potential driver of opportunities 

in response to these megatrends…

Increasingly autonomous

…To the explosion in artificial intelligence and 

global investment in research and development 

driving discoveries and applications.

Great expectations

From the emergence of the experience economy 

and demand for personalised services, driven by 

rising incomes and ethical consumerism… 

Unlocking the human dimension

…To a strong consumer and citizen push for decision 

makers to consider trust, transparency, fairness 

and environmental and social governance.

This report presents CSIRO’s latest thinking on the 

global megatrends that are likely to impact Australian 

organisations over the next 20 years. These refreshed 

megatrends are positioned in the current context, 

as Australia and countries around the world navigate their 

way beyond the COVID-19 pandemic. From global supply 

chain disruptions, to geopolitical tensions, to significant 

social upheaval, the pandemic has created much 

uncertainty for organisations, which makes it difficult for 

leaders to plan long term. At the same time, this disruption 

has opened up new opportunities to accelerate change, 

particularly in the realm of digital transformation. 

At CSIRO, we use global megatrends to identify areas 

where we can solve the greatest challenges through 

innovative science and technology. This helps ensure 

that every research dollar provides the maximum benefit 

for current and future generations of Australians. 

These global megatrends are also designed to provide 

insights for industry, government, academia and the 

community to better understand and prepare for 

long-term futures. This report provides a snapshot 

of emerging global megatrends, which CSIRO will 

continue to iterate and refresh in the years to come 

as new insights, trends and data come to light.
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As a climate scientist, I’m not 
surprised by the bushfires. 
What I am is exhausted. 

– Sarah Perkins-Kirkpatrick, Australian Climate 

Scientist (quoted in Vox, 24 January 2020)

Adapting to a 
changing climate

8 Our Future World



Extreme and unprecedented weather events are increasing in 

their frequency and scale of impact. Current climate forecasts 

predict that we are likely to experience extreme weather 

conditions that exceed the bounds of historical norms and 

concurrent climate hazards are likely to compound the overall 

climate risk for sectors and regions. Adapting the healthcare 

system, critical infrastructure and settlement patterns to climate 

change and extreme weather conditions will become a growing 

reality for many countries in the years and decades to come. 

This megatrend speaks to the new ways of operating 

that organisations and communities will need to 

adapt to in the face of a changing climate.
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The cost of natural disasters

Natural disasters cost the global economy an estimated 

$390.5 billion in 2020.15,16 The cost to Australia alone 

was $13.2 billion in 2017 and this is projected to reach 

$39.3 billion per year by 2050.17 The 2019–20 Black 

Summer bushfires in Australia left a significant dent on the 

country’s biodiversity, killing or displacing approximately 

3 billion animals and burning between 12.6 and 19 million 

hectares.18-20 The most recent World Economic Forum 

Risk Report identifies extreme weather, climate action 

failure, human environmental damage and biodiversity 

loss among the top 10 global risks.21 The increasing 

frequency and cost of natural disasters, with the potential 

for multiple concurrent climate hazards compounding 

the overall climate risk, highlight the need for urgent 

climate action.22 There is a critical role for science and 

technology in developing solutions to enhance disaster 

preparedness and manage climate change impacts.

Health impacts of climate change

CSIRO and the Bureau of Meteorology predict that 

Australia is likely to experience more heat extremes and 

fewer cold extremes, longer and more severe droughts 

and fire seasons, continued sea level rises and ocean 

warming and acidification, prolonged marine heatwaves, 

and fewer, but more intense, cyclones in the coming 

decades.23 Healthcare professionals are increasingly 

advocating for the relationship between extreme weather 

events and public health.24 Indeed, the Australian Medical 

Association, the American Medical Association, British 

Medical Association and the World Health Organization 

have all declared climate change as a health emergency.25 

Preparing to live in a hotter world

Global extreme temperature events are reaching 

unprecedented levels, with temperatures exceeding 

previous records by over two standard deviations.26 

Temperatures observed across cities in Pakistan and the 

United Arab Emirates already exceed the human body’s 

threshold for survivability in humid heat conditions.27 

Heat-related deaths are predicted to grow by 60.5% or 

more across major Australian capital cities from 2020–50,28 

but this is likely to be a conservative estimate. Recent 

research suggests that official records of deaths attributed 

to excessive heat in Australia are underestimated by at least 

50 fold.29,30 Heatwaves can also damage infrastructure 

and cause operational problems for critical services 

such as transportation, healthcare and energy supply. 

Several urgent policy actions have been suggested, 

including addressing heat inequities and improving 

heat-related health metrics and heat governance.31

Declining water quantity, 
quality and availability

Global water demand was estimated at 4,600 km3 

per year in 2018 and this is projected to grow to up to 

5,500–6,000 km3 by 2050.32 The United Nations predicts 

that up to 5.7 billion people will experience water scarcity 

at least one month per year by 2050.32 Although water 

demand is increasing, reductions in the availability of 

water resources and pollution are reducing the amount 

and quality of future water resources.33 Annual rainfall 

in Australia varies due to natural conditions, but there 

has been a long-term shift towards lower rainfall in the 

southwest and above-average rainfall in the north.23 

These rainfall patterns are expected to lead to an 

increase in flash flooding in northern Australia and 

drought conditions in southern and eastern Australia.23 

Scientific advances in the treatment, management and 

conservation of water supplies could help to alleviate 

future water scarcity challenges, in conjunction 

with sustainable development regulation.33

10 Our Future World



Impact of climate change 
on critical infrastructure

Infrastructure, such as road pavements or railways, was 

built using materials and methods that are designed for 

stable climatic conditions.34 Extreme high temperatures 

can increase the risk that road pavements will rut or 

railways will expand and buckle.34 An analysis of transport 

networks across the European Union and the United 

Kingdom estimated that operational and maintenance 

costs could increase by 1.3% or $1.4 billion if global 

warming was to increase to 1.5 °C and 6.9% ($7.6 billion) 

under a 4 °C global warming level.34,35 Climate change 

can also impact airline flights: stronger winds increase 

the frequency and intensity of air turbulence, high air 

temperatures impair aircraft take-off performance and 

rising sea levels pose a risk for airports built near sea 

level.36-38 Pre-emptively adapting existing and forthcoming 

infrastructure for a changing climate will be critical 

in reducing future infrastructure risks and costs.34

Insuring against climate change

More frequent and severe weather conditions are 

reducing the profitability of northern Australia for 

insurers and more households are choosing to forego 

insurance (20% versus 11% across the rest of Australia in 

2016).39 Northern Australia is more disaster-prone than 

the rest of Australia.39 A 2020 review by the Australian 

Competition and Consumer Commission found that 

northern Australian households pay 1.8 times more in 

home and contents insurance premiums than the rest 

of Australia and similar premium discrepancies exist for 

strata insurance too.39 The Insurance Council of Australia 

estimates that a minimum of $30 billion will 

need to be invested to protect coastal properties 

from sea level rises and some communities will 

need to retreat to less hazardous regions.40

Climate-driven mass migration

In 2020, less than 1% of the global land surface was 

classified as an extremely hot zone, but by 2070, this 

is predicted to increase to 19%, impacting 3.5 billion 

people who live in these regions.41 Moreover, the 

share of humanity living in areas that exceed a deadly 

temperature–humidity combination for at least 20 days 

per year is predicted to rise from 30% today to 74% by 

2100.42 Assuming a mostly stable Antarctic, 150 million 

people worldwide live on land that could be vulnerable 

to future sea-level rises by 2050 and this could increase 

to 300 million if the Antarctic becomes unstable.43 

Climate pressures could give rise to a significant wave of 

climate-driven global migration in the decades leading 

up to the mid-century and beyond, but this is dependent 

on the broader social, cultural and political context.41

Pressure brewing under 
the ocean’s surface

Rising atmospheric carbon dioxide (CO
2
)

 
concentrations 

are increasing ocean acidity.44,45 Phytoplankton are 

critical to the carbon cycle, but under acidic conditions 

they struggle to build strong cell walls.46 This makes 

them lighter and less likely to sink to the seabed as a 

carbon store.46 Similar impacts are observed for coral, 

mussels and oysters.44 These pressures are compounded 

by the impact of recreational vessels, foreign marine 

species and plastic pollution.47 Australian oceans are 

also warming more rapidly than the rest of the world 

and over 100 marine species are migrating south to 

cooler waters.48 Climate changes are expected to 

significantly impact Australian fisheries stock over 

the next two decades.48 The United Nations declared 

2021–30 as the Decade of Ocean Science for Sustainable 

Development to drive science-driven policy to improve 

ocean health and reverse the current cycle of decline.49
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Leaner, cleaner 
and greener

The ocean humbles you. 
You can go and win a 
world title, but you’re never 
going to beat the ocean.

– Stephanie Gilmore, Australian professional 

surfer and seven-time world champion

12 Our Future World



As the size of the global population continues to grow and as 

more people transition from lower to higher income brackets, 

there will be escalating pressures placed on finite food, 

water, mineral and energy resources. At the same time, 

these constraints are driving cutting-edge innovations that 

aim to do more with less, achieve carbon neutrality, reduce 

biodiversity loss and address the global waste challenge. 

This megatrend explores the opportunities pushing us 

towards a more sustainable horizon and the importance 

of science, technology and innovation in helping 

organisations to operate within much tighter envelopes. 
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Future demand for food

A recent meta-analysis estimated that global food demand 

will increase by 35–56% between 2010 and 205055 – 

a reduction from the Food and Agriculture Organization’s 

2009 prediction of a 70% increase.56 But the amount 

of food consumed per capita could change by 0–20% 

under different future scenarios.55 The United Nations 

estimate that 75 billion tonnes of fertile soil and 12 million 

hectares of productive farmland capable of producing 

20 million tonnes of grain is lost to desertification and 

land degradation each year.57 Meeting the future demand 

for food will be challenging, but feasible. The global 

risk of hunger is expected to decline under futures with 

improved global food security, or show a small increase 

under a future where economic development slows 

and inequities within and between nations grow.55 

A growing appetite for 
(alternative) protein

Global demand for protein is increasing, particularly 

across Asian nations.58 This demand will be met by 

conventionally farmed protein sources, as well as new 

protein alternatives which are more resource-efficient 

to produce (e.g. plant-based meats, edible insects, 

seaweed).59 Alternative proteins are expected to make up 

11–22% of the world’s protein market by 2035,60 and sales 

of plant-based meats could reach $3 billion in Australia 

by 2030.61 Research conducted by the University of 

Melbourne identified 16 alternative protein companies 

in Australia as of February 2020, the majority of which 

were using plant-based technologies and focused on 

plant-based substitutes for beef, chicken and pork.62
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Synthetically engineering 
new biological solutions

Synthetic biology provides tailored solutions to a range of 

complex challenges impacting the environment, agriculture, 

medicine and other industrial fields.63-65 These technologies 

can be applied to produce food with less energy, water 

and land;66 grow lower-emissions building materials;67 

engineer biofuel alternatives to petroleum;68 accelerate 

vaccine developments;69 and produce one of the strongest 

biomaterials, spider silk.70 The market for synthetic 

biology technologies and products is expected to grow 

by 24% from 2018 to 2025 and be worth $74 billion by 

2025.71 As synthetic biology applications expand, it will be 

important to manage any potential concerns around the 

ethics or safety of these technologies. Most Australians 

have limited knowledge around synthetic biology (85%) 

and they are more likely to support applications that 

have clear public health or environmental benefits.64

Increasing demand for minerals

The 2030 outlook for Australian commodities suggests 

that demand for steel, zinc, copper, aluminium, rare earth 

elements, lithium, uranium and nickel will continue to 

grow.72 This demand is fuelled by rising population and 

income levels, urbanisation and the consumption of 

electronics, as well as the transition to zero-emissions 

technologies.72 Ore grades in Australia have been 

declining over the past decades, but this has been 

coupled with improvements in extractive technologies, 

enabling metals to be sourced from lower-quality ores.73 

However, declining ore grades can increase the cost, 

energy, emissions and environmental footprint associated 

with mining activities.73 Future innovations will likely focus 

on improving the precision of exploration and extractive 

technologies, and the sustainability of mining operations. 

Biodiversity decline and 
investing in conservation

The world’s natural ecosystems have declined by 47% 

relative to their natural baselines and 25% of living 

species are at risk of extinction.74 Coral reefs are 

one of the ecosystem types under greatest pressure. 

The worldwide area of live coral has halved since the 

year 195075. In terrestrial habitats the intensification of 

agriculture has led to biodiversity losses and reduced 

biodiversity-based ecological services (e.g. pollination, 

pest management, water retention).76-78 It has traditionally 

been difficult to quantify the return on investment in 

conservation, but a recent analysis found conservation 

spending across 109 countries from 1996 to 2008 reduced 

the rate of biodiversity loss by 29%.79 Demonstrating the 

return on investment in conservation could encourage 

decision makers to boost investment to a level that is 

required to mitigate future biodiversity declines.79 

Turning today’s goods into 
tomorrow’s resources

Australia generates more waste per day per capita (1.5 kg) 

than the East Asia and Pacific region (0.6 kg) and the world 

(0.7 kg).80 Almost 85% of plastics in Australia were sent to 

landfill in 2019,81 and if nothing changes, RMIT University 

estimates that Australia’s landfill space will reach capacity 

by 2025.82 In 2017, China announced bans on solid waste 

imports,83 which prompted many countries to reassess 

their waste management strategies. The Australian 

Government has banned exports of waste plastics, paper, 

glass and tyres and set a target to reduce waste to landfill 

by 30% by 2030.84 Advanced recycling technologies can 

convert end-of-life plastics into their original building 

blocks to create other valuable commodities and could 

be used to improve the recovery of plastics in Australia.84 

Australia has the necessary infrastructure, manufacturing 

skills and supply chains needed to develop advanced 

recycling and leverage these opportunities.84
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Towards net zero and beyond

The world is moving towards net zero. At the time of 

writing at least 129 countries (including Australia) have 

committed to achieving net-zero emissions by 2050.85 

The United Nations COP26 climate change conference 

members have also agreed to phase down coal in 

2021.86 Leading global investors plan to only finance 

companies with net-zero carbon emissions by 2050.87 

The European Union plans to introduce a carbon border 

tax by 2023.88 Citizens are increasingly concerned about 

climate change. In Australia, 75% of people reported 

concerns about climate change in 2021 – a record-level 

response since the Australia Institute began tracking 

this sentiment – and 69% are supportive of domestic 

action to achieve net-zero emissions.89 However, 

following record-level declines during the pandemic 

due to restrictions global greenhouse gas emissions 

rebounded 4.8% in 2021.90 Global emissions have 

risen sharply over the past few decades and timeseries 

data do not yet show indication of decline. 

More (renewable) energy demand

Global energy demand declined by 5.3% in 2020,91 but 

this is expected to rebound to pre-COVID levels by early 

2023.91 Renewable energy sources are expected to account 

for 80% of the growth in global electricity demand by 

2030, surpassing coal as the primary source by 2025.91 

The International Energy Agency forecasts that global 

electricity demand will grow at twice the rate of primary 

energy demand out to the year 2040.92 The majority 

of demand is expected to come from China and India. 

The Australian Energy Market Operator is preparing 

Australia’s grids to manage 100% renewable energy by 

2025.93 The global centre of renewable energy generation 

has shifted east over the past decade, with China having 

the highest installed solar generation capacity in 2020 

(a position that was previously held by Germany in 2010).94 

With the highest wind and solar capacity per capita across 

developed nations, Australia has a natural advantage in 

renewable energy generation,95 and the development 

and deployment of low-emission technologies.96 

The environmental footprint 
of clean energy

Renewable energy presents opportunities to reduce 

global emissions, but there are emerging concerns around 

waste, mining and land use associated with these systems. 

Namely, lithium-ion battery waste in Australia is projected 

to grow from 3,300 tonnes in 2016 to up to 187,984 tonnes 

by 2036 and less than 2% of batteries are currently 

recovered.97,98 Investing in domestic battery recycling 

could help Australia better manage this waste stream 

and generate up to $3 billion in potential recoverable 

value by 2036.99 Moreover, the growing demand for clean 

energy technologies could put environmental pressures 

on critical energy metal mining locations, such as 

Indonesia for nickel mining.100,101 Solar farm developments 

in Australia can also create land use challenges if such 

infrastructure is built on productive agricultural land.102 

The electrification of transport

The cost of electric vehicles is declining faster than 

expected, enabled by steep reductions in the cost of 

lithium-ion batteries.103 Electric and internal combustion 

engine vehicles are expected to reach price parity by 

2025.104 Various car manufacturers have committed to 

discontinuing the production of internal combustion 

engine cars within the next two decades, including Volvo, 

Ford, Honda and General Motors.105 Norway is leading 

the charge, with electric vehicles making up 56% of 

its market share.106 Electric vehicle uptake has been 

slower in Australia, where only 1.1% of the market share 

is electric.106 To accelerate the transition to e-mobility, 

Australia’s Future Fuels Strategy is focused on developing 

the grid infrastructure and charging stations needed to 

support more electric vehicles on Australian roads.107
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Clean energy industries on the rise

The global energy transition opens up new industry and 

job creation opportunities. It is estimated that the United 

States energy sector will need an additional 4.6 million 

workers by 2035 to meet the federal government’s 

decarbonisation goals.108 Australia’s abundant access 

to raw commodities and renewable energy, advanced 

manufacturing capabilities and concentration of relevant 

skilled workers yield a strong competitive advantage in 

emerging clean energy industries, such as green metal 

manufacturing.109,110 International steelmakers are actively 

looking to eliminate emissions from their supply chains.111-113 

Other value-adding manufacturing opportunities could 

exist in the development of clean energy technologies 

or their inputs (e.g. nickel) – areas that are attracting 

significant investment and global demand.72,114

The dawn of the hydrogen era

The global hydrogen industry is growing rapidly given 

the potential role it could play in decarbonisation.115 

Over 30 countries have developed hydrogen roadmaps or 

have zero-carbon emissions targets that involve hydrogen 

strategies.116 Australia is well placed to become a leading 

producer and exporter of green hydrogen, enabled 

by its abundant access to renewable energy resources 

and a skilled workforce.115 Demand for clean energy is 

growing rapidly across Asian nations, particularly in 

Japan and Singapore which cannot generate sufficient 

clean energy to meet demand.115 Significant infrastructure 

investment and efficiency gains, however, will be required 

to realise Australia’s hydrogen potential, given that 

green hydrogen is currently three times more expensive 

than blue (natural-gas-powered) hydrogen.115,117 
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The escalating 
health imperative

Today, I always take the 
stairs anywhere I go; 
I reckon if you’ve got legs 
you should use them

– Turia Pitt, Australian mining engineer, author, speaker and ultra-marathon athlete
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Healthcare expenditure continues to show an upwards 

trajectory and this trend will likely be exacerbated as 

global populations age and as new health challenges 

emerge (e.g. antimicrobial resistance, future pandemics). 

The COVID-19 pandemic has revealed and intensified existing 

health challenges around the burden of chronic illness and 

mental health difficulties. But it has also emphasised the 

importance of social and economic determinants of health. 

This megatrend highlights the opportunities provided by 

preventative health and precision health in supporting 

better health outcomes for all Australians.
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Rising healthcare costs

A greater share of GDP is spent on healthcare in Australia 

(10%) than the OECD average (8.8%).118,119 The average 

annual health spending per capita in Australia has 

increased from $5,328 to $7,772 in the two decades 

prior to 2018–19 and healthcare makes up a leading 

share of government expenditure (24.3% in 2018–19).118 

The catch-22 of modern medicine is that as people are 

diagnosed earlier and live with conditions for longer, 

healthcare utilisation increases.120 In the year 2001 total 

health spending in Australia was $93.3 billion. In the year 

2018 we spent $185.4 billion.121 These amounts are in 

constant prices (adjusted for inflation) and represent a 

doubling of healthcare expenditure in real terms. In 2018 

per capita spending on health by Australians reached 

$7,485. Over the past two decades per capita spending 

on health in Australia has risen at an average annual rate 

of 2.7% reaching $7,485 per person per year by 2018.121 

Before COVID-19, the ratio of health spending to GDP in 

Australia was expected to rise to 13% by 2030,118 and this 

could be even greater once the long-term impacts of the 

pandemic are factored in. Increased spending on healthcare 

could place pressure on funding for other portfolio areas. 

Heightened risk of infectious diseases

Infectious disease outbreaks have increased in line with 

global population growth, air travel, urbanisation, livestock 

handling and wildlife harvesting.122-124 Infectious disease 

events are driven by factors such as rising population 

density and global environmental change,122-124 as intact 

ecosystems reduce the probability of pathogen transmission 

among humans, livestock and wildlife.124 The COVID-19 

pandemic was preceded by several significant zoonotic 

(transferred from animals to humans) disease outbreaks 

including SARS (2003), Influenza A (H5N1 in 2005 and H1N1 

in 2009), Ebola (2012) and MERS (2015).125-128 Over the 

past 6 months (January- June 2022) we’ve seen concerns 

about Japanese encephalitis,129 Monkey Pox,130 and a 

surge of influenza cases131 in Australia. Next-generation 

DNA sequencing is rapidly accelerating responses to 

emerging infectious diseases and the identification of 

virus variants.132,133 Ongoing investment in early detection 

and prevention is associated with lower economic and 

mortality costs and these measures are needed to improve 

our future resilience to infectious disease risks.134,135
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The emerging antimicrobial 
resistance risk

The World Health Organization identified antimicrobial 

resistance (AMR) as one of the top global health issues to 

track in 2021,136 and the Australian Government considers 

AMR as one of the most significant threats to human and 

animal health.137 It is associated with the emergence of 

bacteria, parasites, viruses and fungi that are resistant 

to medicines such as antibiotics.138 The global burden of 

deaths attributable to bacterial AMR was 1.27 million in 

2019, with 4.95 million deaths associated with bacterial 

AMR. This statistic places AMR as a more significant cause 

of death globally than malaria or HIV.139 A high-AMR future 

could lead to up to a 3.5–3.8% decline in global domestic 

product.140,141 The world’s governments are responding. 

By March 2018, governments of 100 countries worldwide 

had prepared a national action plan (NAP) for AMR and 

another 67 plans were in progress.142 Australia’s AMR 

strategy was published in the year 2020.137 The World 

Health Organisation’s Interagency Coordination Group 

on Antimicrobial Resistance observes that “in most 

countries, the greatest challenge is not writing a NAP but 

implementing it and demonstrating sustained action”.142

Changes in health insurance patterns

In recent years, the share of Australians that hold private 

health insurance for hospital treatment dropped from 

47.4% in 2015 to 44.7% in 2020.143 The greatest declines 

were observed in younger cohorts, who might be less 

likely to utilise the healthcare system as frequently as older 

cohorts.143 In 2020, 35.3% of persons aged 25–39 years 

held private health insurance, compared with 40.7% in 

2015, while coverage among persons aged 85 years or over 

increased from 43.3% to 45.3% over the same period.143,144 

Private health insurance premiums have been growing 

faster than wages, which could reduce the perceived value 

of coverage for consumers.145 This trend could pose future 

risks to the viability of the private health system and place 

additional strain on the public healthcare resources.

Our ageing population

The proportion of the Australian population that is 

aged 65 years or over is expected to increase from 

16% in 2019–20 to 23% by 2060–61.120 These forecasts 

take into account the impact that COVID-19 has had on 

population growth through reduced migration and 

existing trends around longer life expectancies and 

lower fertility rates.120 Pre-COVID, it was estimated that 

20.3% of the population would be aged 65 years or over 

by 2060–61.53 Consequentially, the ratio of working-age 

people to non-working-age people is predicted to decline 

over the next 40 years, decreasing from 4.0 to 2.7 over 

this period.120 Real GDP is also expected to grow at a 

slower rate over the next 40 years (2.6%) than the past 

40 years (3.0%).120 This challenge will be even more 

pronounced in other countries such as Japan, where the 

share of its population aged 65 years or over is projected 

to increase from 28.4% in 2020 to 38.4% by 2065.146

A growing chronic health burden

The burden of chronic disease is rising across the globe,147 

and 47.3% of Australian adults reported having one or 

more chronic illnesses in 2017–18.148 Most Australian adults 

do not meet the recommended guidelines for exercise 

or healthy eating and the share that are overweight or 

obese has grown from 61.1% to 66.4% from 2007–08 to 

2017–18.148 The financial burden of lost productive life years 

due to chronic illness in Australia is expected to rise from 

$12.6 billion in 2015 to $20.5 billion by 2030.149 COVID-19 

has drawn resources away from chronic-disease detection 

and management,150 and consumers have been delaying 

routine medical appointments and tests.151-153 People with 

disabilities also had an increased risk of contracting the 

virus, reduced access to routine care and were adversely 

socially impacted by mitigation measures.154 Delays in the 

detection, monitoring or treatment of chronic conditions 

could have long-term impacts on the health of Australians.151
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Sleeping more, but less well

The latest survey by the Sleep Health Foundation found 

that 59.4% of Australians frequently experienced at least 

one symptom commonly associated with insomnia in 2019 

and the prevalence of chronic insomnia varied from 7.5% 

to 14.8%, depending on the diagnostic criteria used.155 

Consistent national data on sleep patterns and disorders 

is lacking in Australia, making it difficult to assess changes 

in prevalence.155 COVID-19 lockdown restrictions in Europe 

and South America were associated with increased sleep 

duration but reduced sleep quality.156,157 Experts are also 

reporting increased presentations of insomnia due to 

heightened anxiety around the pandemic.158 Poor sleep 

can have a negative impact on health, including a 

higher risk of premature death, heart disease and 

cancer.159 Promisingly, recent research has shown that 

physical activity can both improve sleep patterns159 

and buffer the harmful impacts of inadequate sleep.159

A strong case for preventative health 

An analysis across high-income countries found health 

protection and promotion interventions return an 

average of $14.30 in benefits for every $1 invested.160 

Health protection (e.g. vaccinations) and legislative 

interventions (e.g. taxing sugar-sweetened beverages) 

were associated with a higher return on investment than 

mass health promotion.160 However, health protection 

and promotion makes up a minor share of healthcare 

expenditure in Australia and this has declined from 

2.1% in 2008–09 to 1.5% in 2018–19.118 COVID-19 provides 

a unique window of opportunity to accelerate progress 

on the socio-economic determinants of health, with 

previously unforeseen policy actions in housing, social 

support and education rapidly implemented in response 

to the pandemic.161 Given that the benefits of preventative 

health typically unfold over longer timespans, future 

investments will require broad-based support.

The burden of mental health

Before COVID-19, 13% of Australian adults reported high or 

very high levels of psychological distress and this increased 

to 20.5% in November 2020 and has remained high since 

(20.2% in June 2021).148,162,163 Promisingly, there has been 

minimal change in rates of suicide,164 but there has been an 

increase in risk factors for suicidal behaviour.164 During the 

lockdown in late May to October 2020, 16.9% of Victorians 

reported suicidal ideation and 9.5% seriously considered 

suicide in the past 30 days.165 More Australians are also 

reporting stress (62% in 2021 versus 47% in 2020), anxiety 

(57% versus 48%) and depression (45% versus 33%).166 

Research from the United States found that depressive 

symptoms and suicidal thoughts and behaviours increased 

from April to September 2020, suggesting a need for 

mental health support during both the acute and recovery 

phases of the pandemic.167 Social connection is a key 

protective factor that can promote more positive wellbeing 

outcomes during periods of high uncertainty and distress.168 

The extent to which mental health stressors present 

during COVID-19 have long-lasting impacts is not known. 

The promise of precision health

At least $5.7 billion has been invested in advanced precision 

medicine capabilities by 14 national governments since 

2013.169 This figure excludes China, which announced its 

15-year Precision Medicine Initiative valued at around 

$12 billion in 2016.170 The Australian Government’s 

Genomics Health Futures Mission will invest $500 million 

in precision medicine from 2018–28.171 Precision health 

technologies could transform clinical care. For example, 

analyses of community-wide health data can be used 

to detect and tailor interventions for chronic disease.172 

While precision health can be costly, emerging evidence 

suggests that these interventions are as cost-effective as 

usual care,173 and this will likely improve as technologies, 

such as genome sequencing, continue to drop in price.174
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Geopolitical 
shifts

If the human race wishes to have a 
prolonged and indefinite period of 
material prosperity, they have only 
got to behave in a peaceful and 
helpful way toward one another.

– Winston Churchill
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Recent geopolitical developments are likely to have 

long-lasting impacts. The Ukraine crisis and ongoing 

tensions in the Asia-Pacific region, pose challenges for 

democratic countries with advanced economies seeking 

to ensure peace and stability. These events have led to 

record-level defence spending, in Australia and globally, 

and increasing collaboration and cooperation across 

matters of security, technology and defence capability. 

This megatrend explores the implications of emerging 

geopolitical risks relating to science, technology, 

trade, supply chains and defence strategy. 
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Rising investments in 
defence capability

In 2020, a year when global GDP shrunk by 3.2%,175 global 

military spending continued to rise, reaching $2,886 billion 

or 2.4% of global GDP.176 This is the highest level of world 

military expenditure on record since 1988 and the greatest 

spenders were the United States (38%) and China (14%).176 

Australia’s defence spending is following a similar trajectory 

and the Australian Strategic Policy Institute predicts that this 

could grow from 2% of GDP in 2020–21 to 2.4% of GDP by 

2029–30.177 In September 2021, the Australian Government 

announced its new trilateral security pact, AUKUS, in 

which it will use American and British nuclear-powered 

technologies to configure its next fleet of submarines.178

Emerging technologies are tilting 
the strategic defence arena

Defence strategy and planning are being impacted by 

scientific and technological advances in (a) high-speed, 

variable-trajectory and precise-targeting missiles;180 

(b) artificial intelligence (AI) and advanced autonomous 

systems;181 and (c) cyber/information warfare.182,183 

These technologies give armed forces increased/

new capability to attack and defend. The number of 

countries with strong or leading capabilities in these 

areas of technology may increase and/or diversify 

into the future. These technologies are already being 

used in current warfare and grey-zone conflict.184 It is 

possible these technologies may decrease the usefulness 

of certain defence equipment and strategies and 

heighten the effectiveness of others.185 There is also 

likely to be considerable R&D effort and innovation 

in finding ways to defend against attacks using these 

technologies and to ensure defence forces have access 

to cutting-edge and world-leading capability. 

Increased collaboration between 
democratic countries

The Ukraine crisis has revealed the extent of cooperation, 

commitment and shared purpose amongst the world’s 

democratic countries and advanced economies. 

There has been an unambiguous willingness-to-act at 

the national level to uphold international law, respect 

country borders/sovereignty and protect human rights. 

The response has been immediate and wide-ranging 

with a large number of countries implementing 

trade sanctions186-188 and providing military189-191 and 

humanitarian192 support to Ukraine in a coordinated 

manner. At the time of writing, both Sweden and 

Finland are well advanced on the pathway to become 

full members of the North Atlantic Treaty Organization 

(NATO).193 This would see NATO membership grow 

from 30 to 32 countries. The trilateral security pact, 

AUKUS, is another example of collaboration between 

the United States, United Kingdom and Australia.179 

The coming decade is likely to see increased 

collaboration and cooperation between democratic 

countries seeking to ensure peace and stability.

Changing trade dynamics 

The pandemic has seen a contraction in Australia’s two-way 

trade with major partners. From 2019 to 2020 we saw 

our two-way trade with our top five partners decline: 

China (-2%); the United States (-10%); Japan (-23.6%); 

South Korea (-15.5%) and the United Kingdom (-17.7%). 
194 This was connected to a global contraction in trade 

associated with the pandemic and restrictions on the 

movement of people, goods and services. Furthermore, 

in late 2020 and early 2021, China introduced tariffs and 

sanctions on Australian exports of coal, seafood, beef, wine, 

timber logs and barley.195,196 These trade barriers, combined 

with other shifts in the global trade landscape, have caused 

some Australian exporters to pivot into alternative markets 

or change to an alternative domestic or international 

supplier.197,198 For example, Australia’s trade with India has 

grown 5.5% over the past 5-years.194 The extent to which the 

current post/late pandemic situation prompts longer-lasting 

changes to Australian trade patterns is not known. It’s likely 

that both exporters and importers will be looking for 

ways to reduce risks and diversify over the coming years. 
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Reducing the risk of supply 
chain disruption

The COVID-19 pandemic and geopolitical shocks have 

revealed Australia’s vulnerability to global supply chain 

disruptions.199 A recent study estimated that 90% of 

pharmaceutical and medical products used by Australians 

are imported, with the majority coming from India and 

China.200 The Productivity Commission estimates that 

5% of Australian imports might be vulnerable to future 

supply chain disruptions.199 In February 2022, 37% of 

Australian business experienced supply chain disruptions, 

50% of which were unable to find alternative suppliers.201 

Supplier diversification, onshoring and contingent 

contracting have been proposed as potential risk mitigation 

strategies for firms and governments.199 Enhancing the 

uptake of agile manufacturing approaches, leveraging 

artificial intelligence (AI), robotics and other technologies, 

could enable Australian manufacturers to dynamically 

respond to market changes in a cost-effective manner.202

Future supply chain risks 
associated with seaborne trade

Recent supply chain issues have been associated with 

the pandemic and trade disputes. As we look to the 

future, there is further risk that geopolitical events could 

impact trade. For example, the Australian Strategic 

Policy Institute estimates that 80% of global trade is via 

sea and that between 20% and 33% of that trade moves 

through the contested waters of the South China Sea.203 

In the future, it is plausible that we will see Australian 

households, industries and governments place greater 

emphasis on sovereign capability and local supply chains 

(especially for critical goods and services), along with 

efforts to build more resilient supply chains that are 

capable of handling a broader range of disruptive events. 

A foreseeable return to 
global connectivity

Before COVID, passenger travel was rising, the size of 

aircraft fleets were growing and international trade 

was expanding.204,205 Although COVID-19 has had 

significant impacts on global interconnectedness, these 

declines have been less than predicted. For example, as 

of April 2020, the World Trade Organization expected 

global trade to decline by 32%,206 but it revised its 

prediction to a 9.2% decline in October 2020.206 

Forecasts from the International Air Transport Association 

predict that air passenger travel will surpass 2019 levels 

by 2023, with the quickest recovery in regions with large 

domestic markets.207 But air travel by 2030 will still be 

7% less than it would have been in a future without 

COVID-19.207 Although COVID-19 drove many countries 

to shut their borders, current predictions suggest an 

almost full recovery of global flows in the long term.

Cybersecurity threats and resilience

The threat of cybercrime, cyberterrorism and cyberwarfare 

continues to escalate. There was a 13% increase in the 

number of cybercrime reports made to the Australian 

Cyber Security Centre in 2020–21 compared to the previous 

year, with one reported cyberattack every 8 minutes.208 

Cybercrime is estimated to cost the Australian economy 

$29 billion annually and these costs are expected to 

rise as cyberattacks increase in their frequency, scale 

and sophistication.209,210 Australia’s vulnerability to 

attacks has increased during the COVID-19 pandemic 

as more people work, study and access services online. 

A significant and growing number of attacks are targeting 

our critical infrastructure. There is an imperative 

for governments, organisations and individuals to 

adopt good cybersecurity practices and systems to 

protect themselves against future cyber threats. 

Uncertainty around future flows 
of scientific knowledge

The global share of published papers with authors from 

more than one country has been on the rise, up from 

18.6% in 2011 to 23.5% in 2019,211,212 but it is unclear how 

the pandemic will impact international collaborations in 

the long term. Despite the initial boost in multi-country 

papers in 2020, particularly for COVID-19-related 

papers, emerging geopolitical tensions and travel 

restrictions have subsequently hindered international 

collaborations.212 The number of Chinese publications 

with American co-authors has also been declining 

since 2017 and the number of American publications 

with Chinese co-authors declined for the first time 

in 2020.212 Siloed scientific endeavours in the future 

could lead to duplicated research efforts and wasted 

resources, both of which present potential risks.
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Diving 
into digital

We went from being the 
Flintstones to the Jetsons 
in nine months.

– Dan Schulman, PayPal
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The rapid adoption of digital and data technologies in recent 

times has meant that many sectors and organisations have 

experienced years’ worth of digital transformation in the 

space of months. This is evident in the growth in online retail, 

remote working, telehealth, virtual education, digital currencies 

and data-driven organisations. While this progress has been 

significant, experts predict that this is just the tip of the 

iceberg, with the vast majority of digitisation yet to occur. 

This megatrend details the next wave of digitisation 

for organisations and the opportunities enabled 

by digital and data technologies.
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Mass adoption of Industry 
4.0 technologies

The adoption of high-performance computing, AI, 

machine learning, sensors and the Internet of Things (IoT), 

robotics and other Industry 4.0 technologies is growing 

globally. The next wave of digital innovation is expected 

to generate $10–15 trillion globally,213 and currently 

available technologies could contribute $140–250 billion to 

Australia’s GDP by 2025.214 The Australian Government has 

invested $6 million to establish six Industry 4.0 ‘testlabs’ 

to support the adoption of Industry 4.0 technologies.215 

Compared to other advanced economies, Australia has 

captured less value from digital innovation (11.2% versus 

7.4% of GDP, respectively), particularly in regards to 

developing new digital industries.213 There are untapped 

opportunities for Australia to accelerate digital 

adoption and its associated productivity gains.

Pandemic-fuelled growth 
in e-commerce

Amid COVID-19 restrictions and health directives, there 

has been a rapid growth in e-commerce. According to 

Australia Post, online shopping in Australia grew by 

26.8% in the 12 months leading up to 31 July 2021, with 

online retail making up 16.3% of total retail spend in 

2020–21.216 The Queensland Investment Corporation 

estimates that over 18% of retail sales will be online by 

2030.217 Companies listed in the S&P/ASX All Technology 

Index are also outperforming ASX 200 listed companies.218 

There is a drive to increase the technical capabilities 

of transport and logistics using IoT, data analytics and 

automation to boost efficiencies and productivity.219 

Indeed, Australia Post had to suspend operations in 

New South Wales, Victoria and the Australian Capital 

Territory (all of which were under lockdown directives) for 

three days in September 2021 to reduce the stress on the 

system after 500 staff were required to self-isolate.220
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The emergence of data-driven 
organisations

According to the International Data Corporation, 

64.2 zettabytes of data (or 64.2 billion terabytes) were 

created or replicated in 2020 and this is predicted to 

grow at a compounding annual rate of 23% over the 

next five years.221 Many organisations are increasingly 

realising the value of big data. A 2021 study of 85 Fortune 

1000 businesses found that 96% benefited from using 

big data and data-driven decision making,222 and a 

separate study found companies that use customer 

analytics are twice as likely to generate above-average 

profits than those who do not.223 But, we are only at 

the early stages of the data-driven transformation. 

Only 24% of the Fortune 1000 businesses surveyed in 

2021 identified as a data-driven organisation,222 and 

27% of Australian firms rated themselves as highly 

data-driven in 2016 (versus 39% of global firms).224

An office-less workforce?

The onset of COVID-19 has triggered a rapid and 

widespread uptake of teleworking. Before COVID-19, 

around 25% of employees worked from home at least 

once per week, compared to the start of 2021, where over 

40% of workers regularly work remotely.225 The majority 

of Australians prefer a hybrid working model (72%) rather 

than working exclusively from home or in the office.226 

Research has shown that teleworking is associated with 

greater worker satisfaction and lower firm costs, but it 

can also decrease effective communication, knowledge 

flows among employees and managerial oversight.227 

As such, there is an inverted U-shaped relationship 

between worker efficiency and teleworking, where 

the ‘sweet spot’ is in the middle.227 Organisations will 

increasingly need to adapt their ways of working to 

maximise the benefits of teleworking, whilst minimising 

the potential downsides for workers and employers. 

The rise of the regions enabled by 
teleworking and online services

The COVID-19 pandemic has triggered a reversal of 

historical regional internal migration patterns. Somewhat 

counter to The ongoing pull of big city life trend (see next 

page), the number of people living in Australian capital 

cities declined by 26,000 (−0.1%) in the year leading 

up until April 2021, whilst regional Australia grew by 

70,900 people (0.9%).228 According to CoreLogic, housing 

values in regional locations across Australia have grown 

faster in the 12 months leading up to April 2022 (28.5%) 

than in capital cities (17.4%).229 This shift in settlement 

patterns is likely driven by the preference to live in the 

outer fringes of capital cities during a global pandemic 

and the increased uptake of flexible, remote working 

practices.230 It remains to be seen whether current 

trends lead to a longer-term shift in settlement patterns. 

Future settlement and re-settlement strategies could 

explore opportunities to accelerate the adoption of 

Industry 4.0 technologies and transition to low-emission 

activities to build more resilient regional futures and 

to attract people and investment to the regions.231

A new era for the central 
business district

The recent boom in teleworking and growth in regional 

internal migration has had a negative impact on capital 

cities’ central business districts (CBDs). Office occupancy 

rates are down across all Australian capital cities,232 and 

60% of Australian consumers have reduced or stopped their 

visits to the city.233 Demand for commercial property in 

CBD locations has also declined, with investors increasingly 

opting for office spaces in the outer urban fringes.234 

The Victorian and New South Wales governments have 

developed local living strategies, which focus on providing 

access to essential shops, services, employment and 

education within a 20–30 minute active or public transport 

trip.235,236 This decentralised approach could reduce the 

need for private vehicle trips and encourage investment in 

outer suburban and regional areas.172,235,236 This approach 

could also open up opportunities to repurpose commercial 

properties in CBDs for residential accommodation.
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The ongoing pull of big city life

In 2018, 55.3% of the global population lived in urban 

areas and this is forecast to grow to 60.4% by 2030 and 

68.4% by 2050, with the majority of the global urban 

population concentrated in Africa and Asia.237 The number 

of megacities with 10 million or more inhabitants will 

also increase from 33 in 2018 to 43 by 2030.238 Brisbane 

and Perth experienced the fastest capital city growth 

in Australia from 2019–20,239 but long-range forecasts 

suggest that future urban growth will be concentrated in 

Melbourne, Brisbane and Sydney (average annual growth 

of 2.1%, 2.0% and 1.8% from 2022–42, respectively).53 

While COVID-19 has impacted urban activities, historical 

projections of urban growth over the past 60 years 

have been remarkedly robust to shocks.240 Long-range 

forecasts are likely to hold unless COVID-19 leads to a 

sustained preference for online communication and 

business activities over face-to-face interactions.240

Digital health is becoming mainstream

COVID-19 has fast-tracked the integration of digital health 

initiatives into routine healthcare management and 

delivery. In March 2020, subsidised telehealth services were 

temporarily expanded to all Australians,241,242 resulting in 

a rapid uptake, with 56 million telehealth consultations 

conducted in Australia from 13 March 2020 to 21 April 

2021.242 Telehealth services can reduce travel time and 

productivity losses and improve the timeliness of care.243 

But, telehealth can lead to overutilisation of services, 

widen healthcare disparities in populations with limited 

digital access and may not reduce healthcare costs under 

current activity-based funding models.243,244 The benefits 

of telehealth and other digital health initiatives need 

to be managed with the potential challenges to 

support a sustainable future healthcare system.

Distributed ledger technology 
and cryptocurrency

At the time of writing, one in six Australians owned 

cryptocurrency.245,246 During the time taken to prepare 

this report the price of Bitcoin (the most popular 

digital currency) has sky-rocketed and plummeted.16,247 

Despite the growing popularity of digital currencies, 

less than 20% of financial advisers feel confident advising 

clients on these investments.248 A lack of regulation 

around cryptocurrency in Australia is also deterring larger 

investors.248 Singapore, Canada, the United Kingdom, 

El Salvador and the state of Wyoming in the United States 

are strong global proponents of cryptocurrency adoption 

and regulation,245,249 and the Biden Administration may 

look to enhance its regulation around cryptocurrencies in 

the United States.250 We note that during the final stages 

of drafting this report cryptocurrency prices experienced 

sharp declines. Cryptocurrency prices are volatile with 

numerous bear-markets and bull-markets over the past 

decade. The future of cryptocurrency prices is unknown; 

but Australians and the world have certainly become 

much more familiar with these digital technologies. 

Enhancing the transparency of exports

Food fraud costs the Australian food and wine sector 

around $1.7 billion in 2017 and this is a growing issue.251 

Emerging technologies are being applied to track the 

movement of products across global supply chains and 

can be used to protect Australia’s reputation for safe, 

high-quality products.252,253 Examples include blockchain 

technologies, radiofrequency chips, nanotechnologies 

and laser technologies which can track products across 

the supply chain and verify their authenticity.252,253 

Biological identification techniques such as DNA 

fingerprinting technologies and spectroscopic analysis can 

also be used to verify ingredients and detect contaminants 

to prevent food fraud, substitution and adulteration.251,253 

These technologies could help build trust with international 

regulators and customers around Australian exports 

and minimise trade disruptions for producers.
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Towards increased digital inclusivity 

Digital inclusion in Australia has been improving since 

records began, with scores on the Australian Digital 

Inclusion Index up from 54 in 2014 to 71 in 2021.254,255 

This is a 100-point measure that defines digital inclusion 

by measures of access, affordability and digital ability. 

Higher scores reflect greater levels of digital inclusion. 

Lower-income groups have persistently recorded lower 

digital inclusion scores than higher-income groups and 

the digital gap between employed and unemployed 

Australians has widened over the past seven years.254,255 

The increased reliance on digital services as a result of 

COVID-19 put digitally excluded groups at risk of social 

isolation and limited access to online learning and online 

services.254 The science and technology sector could play 

a role in improving digital accessibility and affordability 

and building the community’s digital confidence. 

Future demand for digital workers

To keep pace with technological change, Australia will 

need around an additional 6.5 million digital workers 

by 2025 – an increase of 79% from 2020.256 The average 

Australian worker will need to gain an average of seven 

new digital skills and 103 million digital skill trainings will 

need to be conducted between 2020 and 2025 to meet 

this future demand.256 The majority of this training will 

be undertaken by digitally skilled workers (48% of digital 

skill trainings), but disenfranchised workers (individuals 

who are unemployed or involuntarily excluded from the 

workforce) and non-digital workers will also have sizeable 

digital skill training needs (28% and 12%, respectively).256 

The future digital skill requirements will be even greater 

beyond Australia, with 69% of the digital skill trainings 

by 2025 in the Asia-Pacific region required in India.256

The risk of spending too 
much time online

The average Australian aged 16 to 64 years spent 6.2 hours 

online daily in 2021.257 Although the internet provided ways 

to stay connected virtually during the pandemic, there are 

challenges with spending more time online. Research into 

social media use has found those who actively use social 

media to connect and communicate with others experience 

positive wellbeing benefits, but passive users experience 

poorer wellbeing outcomes.258 Social media addiction 

is associated with poorer job performance at work 

given its negative impacts on work–family balance and 

work–family conflict.259 Kids Helpline has also observed 

an increase in the number of page views for teen-specific 

articles on ‘sexting’ (up by 55.1% from 2019–20) and 

cyberbullying (39.3%),260,261 suggesting an increased 

need for support around these online difficulties.
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Increasingly 
autonomous

I propose to consider 
the question, 
‘Can machines think?’ 

– Alan Turing, English mathematician
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We have seen astonishing improvements in the ability of 

software and machines to solve problems and perform 

complex tasks without explicit human guidance. This is driven 

by ongoing scientific breakthroughs in artificial intelligence (AI) 

and global investments in technology-driven research and 

development (R&D). Today, practically all industry sectors 

and policy spheres in all regions of the world are increasingly 

adopting AI technology and developing their AI capabilities. 

This megatrend unpacks how AI and related science, research 

and technology capabilities are helping to boost productivity and 

solve humanity’s greatest challenges and the socio-economic 

considerations of these technology developments. 
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Increased research in 
artificial intelligence

Research into AI is increasing rapidly, with the number 

of peer-reviewed AI publications increasing nearly 

12 times from 2000 to 2019.262 AI represented 3.8% of all 

publications in 2019 versus 0.8% in 2000.262 The AI share 

of patents has also grown from 2% in 2000 to 2.9% in 

2019.262 While there is limited data on R&D expenditure 

on AI, the size of the global AI market more generally is 

increasing. The International Data Corporation estimates 

that this market will grow from $455 billion in 2021 to 

$665 billion by 2024;263 this equates to over one-third of 

Australia’s current GDP ($1.8 trillion).264 The geography 

of AI R&D is also shifting east, with China accounting 

for 22.4% of peer-reviewed AI publications in 2019, 

overtaking the European Union (16.4%) and the United 

States (14.6%).262 The global growth in AI research 

and investment is likely to continue and transform 

how all industries operate in the coming decades.

New possibilities provided by 
artificial intelligence advances

AI systems have improved rapidly over the past five years, 

with AI performance exceeding human benchmarks in 

areas such as image recognition and natural language 

processing.262 Recent advances in generative models 

mean that AI systems can now generate synthetic text, 

audio and images to a level that is indistinguishable from 

non-synthetic outputs.262 These techniques are increasingly 

being applied to generate synthetic datasets, which can 

be used to train new algorithms without the need for real 

data.265,266 Generative approaches can provide researchers 

and developers with access to large, representative datasets 

that can be difficult or unethical to collect.266 While these 

advances open up opportunities to improve the speed 

and cost-effectiveness of new AI systems, they have also 

been used for malicious purposes, such as the creation of 

fake impersonation videos, known as ‘deepfakes’.266,267

Enabling new discoveries

AI is transforming the speed, quality and breadth of 

practically every field of physical, natural and social science 

and creating new paradigms for knowledge discovery.268,269 

For example, Google’s DeepMind AlphaFold uses deep 

learning to predict the three-dimensional structure of 

proteins270,271 – a complex task that scientists have spent 

decades trying to solve.272 By understanding a protein’s 

shape, scientists can identify the protein’s function and 

accelerate the development of new treatments.269,271 

The next frontier of autonomous experimentation is to 

develop an AI system that can conduct scientific discoveries 

that are indistinguishable from the best human scientists 

(the Nobel Turing Challenge).273 AI will augment, not 

replace, human scientists and research institutions will 

likely need to adopt AI to remain competitive.273

Improving computational power 
and quantum computing

Software and hardware advances are driving future 

developments in AI capability. In recent times, purpose-built 

computer processors that are designed to handle matrix 

algebra and improve the efficiency of machine-learning 

algorithms have emerged.274 On the horizon, quantum 

computing has the potential to substantially increase 

the computational speed and efficiency of AI and 

machine-learning systems.275,276 Quantum technology 

is an area that is attracting significant investment, with 

an analysis of 52 global quantum-technology companies 

showing an increase in private funding ($595 million in 2017 

and 2018 combined), compared with the two proceeding 

years ($130 million in 2015 and 2016).277 There are many 

unknowns around the future of quantum computing, 

but one potential scenario points to a future where 

these technologies transform the field of AI, resulting 

in a significant capability uplift and paradigm change. 

A growing portfolio of useful 
artificial intelligence applications

AI is proving useful in a broad range of domains. 

Examples include the use of machine learning to simulate 

wildfire movement and support effective and efficient 

fire suppression activities, as evident in CSIRO’s Spark 

system.278 Australian airline Qantas is also using the 

world’s most advanced flight-planning system called 

Constellation (developed by the Australian Centre for 

Field Robotics), which applies machine learning to achieve 

faster, smoother and more fuel-efficient flights.279 

A Canberra-based company, Seeing Machines, is also 

using computer vision to detect and alert fatigued 

truck drivers.280 Finally, Brisbane-based Ripper Corp, in 

collaboration with the University of Technology Sydney, 

has developed airborne drones that can spot sharks in 

the surf better than a human observer (93% versus 16% 

accuracy).281 These examples only scratch the surface 

around what is possible for AI applications in the future.
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Global investments in research 
and development

OECD countries spent $2.1 trillion (2.5% of GDP) on R&D 

in 2019 – an increase from $1.4 trillion (2.1%) in 2000.282 

Global research spending is growing faster than GDP, 

but the majority of this growth is driven by a minority of 

countries (e.g. Israel, Japan, Germany and South Korea), 

with 80% of countries spending less than 1% of GDP.211 

Countries such as the United Kingdom plan to increase R&D 

spending post-pandemic, up from 1.7% of GDP in 2019 to 

2.4% by 2027.283 Global private-sector investment in R&D 

has also risen from $523.8 billion in 2005 to $1.1 trillion 

in 2018.284 According to the NASDAQ, the top companies 

by R&D expenditure in 2020 were Amazon ($62.3 billion), 

Alphabet ($40.2 billion), Huawei ($32.1 billion), 

Microsoft ($28.1 billion) and Apple ($27.3 billion).285 

High levels of investment in R&D will help fuel future 

scientific discoveries, innovations and applications.

The shifting centre of research 
and development investment

The past two decades of strong economic growth 

across Asia is driving increased investment in R&D in the 

region.286 Two standout performers include China and 

Korea. China’s R&D spending grew from 0.7% of GDP in 

1998 to 2.2% in 2020, overtaking the European Union in 

2015.286 Korea spent 2.1% of GDP on R&D in 2000 and this 

has grown to 4.6% by 2019, placing Korea second to Israel 

as one of the highest R&D-spending nations globally.286 

This growth in R&D expenditure is likely to continue with 

emerging market and developing economies predicted 

to grow more strongly in 2022 (5%) than advanced 

economies (3.6%), driven by India, China and the ASEAN-5 

nations.175 As part of the next phase of economic 

growth, it is likely that emergent Asian economies 

will increasingly drive global R&D intensity. 

Declining research and development 
spending intensity in Australia

Counter to global trends, R&D expenditure as a share 

of GDP in Australia has declined from 2.1% in 2011–12 to 

1.8% in 2019–20.287 R&D expenditure across all Australian 

organisations in 2019–20 ($35.6 billion) was less than 

what Amazon and Alphabet individually spent.285 

The higher-education sector has been a strong driver 

of growth in R&D expenditure in Australia,287 but recent 

declines in international enrolments and university 

revenue could hinder future research funding.288 

However, the digital technology sector in Australia is 

investing heavily in R&D. Examples include Wisetech, 

a logistics technology platform company, which spent 

$159.1 million (37% of revenue) on R&D in 2019–20;289 

Technology One, an enterprise software company, 

which spent $68.1 million (22% of revenue);290 and 

Atlassian, an enterprise software company, which 

spent $1.1 billion (47% of revenue).291 Keeping pace 

with global trends in R&D expenditure will be critical 

for Australia’s global competitiveness, particularly 

around AI and other technology developments.

Artificial intelligence 
summers and winters

Whilst there’s been a spotlight on AI in recent times by 

industry and academia, it is not new. AI has been around 

for over 50 years and interest in the technology has gone 

through several peaks and troughs over that time period.292 

Researchers have studied the history of AI and have 

identified two ‘winters’ in the early 1960s and the early 

1980s; these were periods where investment, discovery and 

activity in AI slowed considerably.293 These researchers put 

forward three potential future scenarios for AI in the 2020s: 

the current growth could continue, it could level off or we 

could experience another winter in the first part of this 

decade.293 Regardless of which scenario plays out, there is 

likely to be a lag in how quickly recent AI breakthroughs 

can be translated into business and policy applications. 

The ethics of artificial intelligence

In 2019, the Australian Government released a set of eight 

voluntary ethics principles to ensure AI is safe, secure and 

reliable.294 This follows on from over 80 global responses 

to emerging ethical issues surrounding AI, including the 

establishment of the United Kingdom’s Centre for Data 

Ethics and Innovation and the Canadian Government’s 

AI and Society program.295 The European Union has 

proposed the most stringent and advanced regulation 

of AI which includes a blanket ban on any AI systems 

that are considered an unacceptable risk to the safety, 

livelihoods and rights of people.296 Currently, 68% of 

Australians do not trust AI systems yet 72–81% would be 

willing to use an AI system if assurance mechanisms were 

in place (e.g. independent AI ethics reviews, an AI ethics 

code of conduct).297 To realise the full potential of AI, 

these technologies need to be accepted by the public,298 

and this will require consideration of the socio-economic 

implications of future technology developments to 

ensure they maximise the benefits to everyone.
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Unlocking the 
human dimension

Beware the two edged 
sword of trust. You can 
do amazing things with it, 
but nothing without it.

– Larry Marshall, CSIRO Chief Executive Officer
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Emerging social trends have heightened the influence of 

human perspectives and experiences on future community, 

business, technology and policy decisions. Consumers are 

demanding increased transparency from organisations, 

governments and scientists to maintain their trust, and there 

are concerns around the spread of misinformation. The rapid 

rate of change associated with technology is also driving new 

considerations around ethical design and deployment. 

This megatrend highlights the social drivers influencing 

future consumer, citizen and employee behaviours.
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Trust in Australian institutions 

According to the Edelman Trust Barometer, trust in 

Australian institutions has remained stubbornly low 

since 2013.299-307 It showed a boost from 2020 to 2021, 

with Australia experiencing the greatest increase across 

27 nations to score 59 out of 100 (the global average 

was 56).299 However, the latest Edelman Trust Barometer 

suggests that “Australia’s trust bubble has burst” with 

societal trust declining for business (63% in 2021 to 

58% to 2022), government (61% to 52%), media (61% to 

43%) and non-government organisations 62% to 58%). 

Science typically attracts high levels of trust; 76% of 

people globally report that they trust scientists, with trust 

ratings among the highest in Australasia.308 Obtaining and 

maintaining trust will be a challenging task for many public 

and private sector organisations over the coming decade. 

The science and research sector is likely to play a key role 

in building trust and communicating trusted information. 

Patterns of social cohesion in Australia

While the pandemic negatively impacted social cohesion in 

Japan, South Korea, France, Russia and Brazil,309 the reverse 

trend appears to be true for Australia. Major crises can 

band societies together, in response to a common threat, 

or fragment societies, fuelled by heightened pessimism 

and opposition.310 The most recent Scanlon-Monash Index 

report shows an increase in measures of social cohesion in 

Australia from 83.7 in 2019 (out of 100) to 89.4 in July 2020 

and 92.3 in November 2020.310 The index fell to 88 points 

in July 2021 which is still 4.3 points above the pre-pandemic 

level.310 The Scanlon-Monash Index report says that for 

Australia there’s “evidence of a strong, cohesive and 

resilient society, although not without qualification”.310 

The qualifications relate to widening socio-economic gaps 

within certain demographics, barriers to social inclusion 

and the impacts of the pandemic on children and young 

people which may be revealed over coming decades. 

Whether or not Australia is heading towards a more 

cohesive and less polarised world is not known. There is 

some recent evidence of an increase in cohesiveness during 

the pandemic which may contradict commonly held beliefs.

40 Our Future World



An ‘infodemic’ within the 
pandemic and beyond

The proliferation of false or misleading information 

during a disease outbreak can confuse and degrade trust 

in public health authorities and responses.311 This issue is 

not unique to the COVID-19 pandemic, but social media 

platforms have amplified the problem and accelerated 

the spread of misinformation.312 Research has shown that 

public support for science is lower when the uncertainty 

around scientific findings is communicated than if the 

finding is presented in absolute terms, even if the former 

is more factually correct.313 Absolute predictions that are 

later disproven can also have a negative long-term impact 

on public support for science.313 Enhancing public literacy 

around the scientific method and the complex and evolving 

nature of science may help maintain public support for 

science-based policies and decisions. There is also evidence 

of increased polarisation and “echo-chambers” (i.e. when 

people’s pre-existing views are reinforced via biased or 

scope-limited information streams) due to social media use 

and algorithms which show information selectively.314,315

Communicating the 
complexities of science

As of October 2021 – a time at which over 64% of 

Australians have received two COVID-19 vaccination doses316 

– most Australians were willing to receive a booster when 

recommended (71.9%).317 Early in the vaccine rollout, there 

were reports of rare cases of a blood clotting disorder 

(thrombosis and thrombocytopenia syndrome) arising 

from the AstraZeneca COVID-19 vaccine in adults aged 

under 50 years but the risk was very low;318 however, 

concerns around the possible side effects of the COVID-19 

vaccine remain as the predominant reason for people 

not getting vaccinated.317 People struggle to weigh up 

the risks around vaccines due to cognitive biases that 

prioritise the most accessible or emotionally compelling 

information in decision making.319 These mental shortcuts 

should be considered in communicating scientific evidence 

to the public in relation to the current pandemic and 

other areas of public concern (e.g. climate change).

A prolonged timeline for 
global poverty mitigation

COVID-19 and its associated economic crisis has 

disproportionately impacted lower-income populations 

and pushed 98 million people into extreme poverty.320 

The pandemic, combined with climate change and armed 

conflict, has delayed progress towards poverty mitigation. 

Under the best-case scenario, 6.7% of the world will live 

under the international poverty line by 2030, exceeding 

the Sustainable Development Goal of 3%.320 Global divides 

are also emerging through access to medical supplies and 

vaccines.321 The United Nations and the African Union 

are leading international efforts to ensure that African 

nations and other low-income countries have access to 

critical medical supplies and testing kits.320,321 Without a 

unified global response to the crisis, there is a risk of 

inequitable growth and ongoing disease outbreaks.320,321

Patterns of wealth distribution 
and income inequality

The Gini coefficient is an internationally accepted measure 

of inequality based on household incomes (ranging from 

0 to 1), where higher values reflect a greater concentration 

of incomes to fewer households.322 In Australia, the Gini 

coefficient has grown from 0.31 in 2000–01 to 0.33 in 

2017–18, indicating a slight increase in inequality.322 Income 

inequality in Australia is close to the OECD average, 

with the lowest inequality in Slovenia (Gini coefficient 

of 0.24) and the highest in Costa Rica (0.50).322,323 

Lower Gini coefficients are associated with longer 

lifespans, reduced crime, improved health and overall 

better quality of life for citizens.324-327 Reducing income 

inequality will remain an important policy objective 

for governments, not-for-profit organisations and 

businesses around the world over the coming decades.
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The rising bar for the great 
Australian dream

The latest data from the Australian Institute for Health 

and Welfare shows that 17% of Australians are under 

financial housing stress and households spent 30–50% 

of their income on housing costs in 2017–18 (up from 

14% in 1994–95).328 The median cost of housing is also 

growing faster than household incomes.329 From June 

2019 to 2021, the median house price in Sydney rose by 

$291,000, with large increases similarly observed across 

Canberra (up $205,000), Melbourne ($195,000) and Hobart 

($145,000).330 It is becoming increasingly challenging for 

younger Australians to break into the property market, 

with the proportion of homeowners between 1981 

and 2016 declining by 15% for 25–29 year-olds, by 19% 

for 30–34 year-olds and by 15% for 35–39 year-olds.331 

By 2041, the Australian Housing and Urban Research 

Institute estimates that 52.5% of Australians aged 25–54 

years old will own a home, compared with 60% in 2016.331

Putting environmental, social and 
corporate governance on the agenda

Environmental, social and corporate governance 

(ESG) metrics are increasingly being used alongside 

traditional economic measures to assess organisational 

performance.332 The adoption of ESG is driven by 

government legislation and pressure from consumers.333 

The World Business Council for Sustainable Development 

(a collective of leading global private organisations) 

identified the climate emergency, loss of nature and 

growing inequality as the top issues on their radar.334 

The council has committed to closing coal-fired power 

plants, adopting electric transportation and sharing 

data to foster research into sustainable practices.334 

While ESG has a long history, its significance has been 

magnified by COVID-19 and ESG is now a key consideration 

for global investors.335 As more organisations look 

to improve their ESG performance, demand for R&D 

into solutions to ESG challenges will likely follow.
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Socially aware and 
empowered consumers

The convergence of mobile, social, cloud and big 

data technologies has expanded consumers’ access to 

information and shifted the balance of power from sellers 

to consumers.336 A survey of over a thousand Australians 

found that 85% want to see greater transparency around 

sustainability and ethical practices.337 Increasing consumer 

awareness around social and environmental issues is also 

fuelling ESG initiatives.338 These trends are evident in 

healthcare too, with 49% of patients across two Melbourne 

hospitals reporting that they regularly search for online 

health information and 34.8% had done so before coming 

to the emergency department.339 Empowered consumers 

will likely stimulate greater transparency from 

organisations and play a greater role as partners in future 

business, policy and community decision making.

Reinstating the value of 
indigenous knowledge

Since the late 1960s, 33% of Australia’s total landmass 

has been returned to Indigenous Australians,340 

and Indigenous peoples now manage or have tenure 

rights over a quarter of the world’s land surface.341 

There is increasing recognition of the need to protect the 

cultural integrity and economic potential of Indigenous 

Australians’ knowledge and IP Australia is currently 

exploring how it can adapt Australia’s intellectual property 

system for this purpose.342 However, indigenous peoples 

are under-represented in research. For example, Maori 

researchers make up less than 5% of full-time academic 

employees in New Zealand343 and similar trends exist 

across American universities.344 Addressing barriers 

to cultural diversity in science will open up future 

opportunities to bring together indigenous knowledge 

and western science to unlock new discoveries.345

Evolving labour markets 
and workforce cultures

COVID-19 has encouraged people to rethink the role of 

work in their lives and the value they place on flexibility 

and activities outside of work.346 Microsoft predicts 

that 41% of the global workforce is considering leaving 

their current employer in 2021, 46% of whom have 

decided to move because they have the option to work 

remotely.347 In the third quarter of 2021, 23.4% of Australian 

employees reported that they are actively seeking 

other employment, compared with 19.6% globally.348 

These changes are occurring in the broader context of 

a multi-generational workforce. Different generations 

of workers can hold different expectations around 

work–life balance, technology, job security and stability, 

among other factors.349 Employers will need to be 

mindful of adapting their future ways of working to 

these diverse and evolving employee preferences. 

Gender diversity in the workplace

Female participation in the Australian labour force has 

grown from 58.9% in June 2011 to 61.6% in June 2021,350 

and women are increasingly represented in leadership 

roles (33.7% of directorships on ASX 200 boards in August 

2021 versus 21.7% in 2015).351 But the pandemic has had 

a disproportionately negative impact on women in the 

workforce. Labour participation rates showed a greater 

decline amongst women than men around the first 

peak of COVID-19 in Australia (6% versus 3.8% decline 

from March–May 2020, respectively).350 The gender 

pay gap, which was declining up until the end of 2020, 

increased in May 2021, with females earning 14.2% less 

than males (13.4% difference in November 2020).352 

With concerns that the pandemic has delayed progress 

for women in the workforce by up to two decades,353 

future ways of working will need to consider ways 

to enhance equitable conditions for women.
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Difficult to see. 
Always in motion is the future.

– Yoda, Jedi master in Star Wars

Thinking about the future is an innate human capability 

that is essential to survive and prosper, and it is an ability 

that starts to emerge in children between the ages of 

3 and 5 years.354 To envisage the future, we must have an 

appreciation of the past. Indeed, brain imaging studies 

have shown that similar parts of the human brain are 

engaged when people are thinking about the future versus 

when they are thinking about the past.355 But the future 

is riddled with uncertainty and complexity and is difficult 

to plan for as an individual, let alone an organisation. 

Strategic foresight is a long-standing field of research and 

application that formalises our innate and intuitive ability 

to think about the future, drawing upon a wide-ranging 

toolkit of structured methods, frameworks and processes. 

Unlike traditional forecasting which aims to predict a 

single future, foresight studies draw upon a range of 

quantitative and qualitative tools to tap into several 

different futures that vary in their level of uncertainty. 

These futures are denoted by the ‘futures cone’, where 

the diameter of the circle is inversely proportional to the 

level of certainty (Figure 1). Strategic foresight aims to 

help people understand alternative plausible futures so 

they can make wise choices and get better outcomes. 

Our methods

Figure 1. The futures cone

Source: Adapted from Voros356 and Hancock and Bezold357
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1 Understand the core 

issues and questions
Background study and scope definition

2 Identify patterns 

of change (trends)
Horizon scan to identify trends and drivers

Geopolitical Social Economic Environmental Technological

Screen, classify, validate and priotise trends

3 Identify coverging 

trajectories and 

plausible futures

Collate and synthesise trends

Cluster trends into emerging megatrends

4 Build the future 

narrative/s
Craft and communitcate the future narrative/s

5 Inform strategy, planning and decision making
Inform strategic 

decision making

CSIRO has been researching and developing new and 

improved techniques for strategic foresight for over 

10 years. We have pioneered a data-driven approach that 

can also be used to identify megatrends in a broad range 

of strategic and policy domains (Figure 2). This report 

uses the concept of a megatrend to understand probable 

changes that are likely to impact organisations across 

Australia in the coming decades. A megatrend is defined 

as a trajectory of change that is likely to have a substantial 

and transformative impact on individuals, organisations 

and societies.14 Megatrends typically unfold over years 

or decades and occur at the intersection of multiple 

interconnected trends that are narrower in scope.14

The global megatrends presented in this report drew 

upon a diverse range of data sources, including academic 

papers, government and industry reports, organisational 

databases, newspaper articles and media articles. 

This evidence was complemented by consultations with 

subject-matter experts, organisational leaders, thought 

Figure 2. CSIRO’s generic strategic foresight framework for identifying megatrends

leaders and other key stakeholders internal and external 

to CSIRO. These insights were screened, classified, 

validated and prioritised into trends, ensuring they were 

relevant and well supported by robust evidence, and 

then synthesised into a set of megatrends by clustering 

trends that had common drivers and/or impacts. 

These megatrends were designed to illustrate the 

emerging patterns of change that are likely to influence 

future investment, strategy and policy decisions in the 

years and decades to come. These megatrends reflect 

the next evolution of the 2012 Our Future World global 

megatrends, including deep-set trends over the past 

decade that are likely to continue over the next 20 years; 

previously nascent trends that have been dramatically 

accelerated; and entirely new trends that were not on the 

horizon 10 years ago. Strategic foresight is not a static 

process, and these megatrends need to be monitored, 

tracked and updated regularly as new information and data 

come to light to maintain their relevance and accuracy.
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