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1. INTRODUCTION 
The scientific research we conduct today will deliver solutions for our children, 
grandchildren and future generations. But what will their needs be? What do they need 
us to be solving today to make their lives better?  

This report describes the outcomes from a CSIRO global foresight project. We present 
five global megatrends and global risks that may redefine how people live. A 
megatrend is based on the aggregation and synthesis of multiple trends. A trend is an 
important pattern of economic, social or environmental activity that will change the way 
people live and the science and technology products they demand. A global risk, or 
“megashock”, is a significant and sudden event; the timing and magnitude of which are 
very hard to predict.  

The megatrends presented in this document are based on analyses of over 100 trends 
contributed by over 40 scientists and business development staff across CSIRO on the 
Futures1 SharePoint site. The site is continually growing and new trends are being 
added. It has become a powerful living resource for science planners. On 17 August 
2009 the trends on the Futures website were reviewed and discussed at a workshop in 
Sydney attended by over 30 leading scientists and business development staff across 
CSIRO. At the workshop 19 megatrends were identified by attendees. These were 
grouped, synthesised and reviewed leading to the five interlinked megatrends.  

Our megashocks are based on the work of the World Economic Forum (WEF, 2009) 
which identifies, and evaluates, 36 global risks under the categories of economic, 
geopolitical, environmental, societal and technological. We have reviewed this work 
and identified eight risks particularly important from an Australian science and 
technology perspective.  

The trends, megatrends and megashocks are designed to inform a wide range of 
strategic science planning activities within CSIRO. We hope that after consultation with 
key experts and stakeholders this material can help inform Australian industry, 
government and community decisions.   

 

                                                
1 Only available for internal CSIRO staff at http://teams.csiro.au/sites/Futures.  
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2. FIVE MEGATRENDS 

The five interrelated megatrends identified at the trendy thinking workshop are shown 
below (Figure 1). They are:  

1. More from less. This relates to the world’s depleting natural resources and 
increasing demand for those resources through economic and population growth. 
Coming decades will see a focus on resource use efficiency.  

2. A personal touch. Growth of the services sector of western economies is being 
followed by a second wave of innovation aimed at tailoring and targeting services.  

3. Divergent demographics. The populations of OECD countries are ageing and 
experiencing lifestyle and diet related health problems. At the same time there are 
high fertility rates and problems of not enough food for millions in poor countries. 

4. On the move. People are changing jobs and careers more often, moving house 
more often, commuting further to work and travelling around the world more often.  

5. i World. Everything in the natural world will have a digital counterpart. Computing 
power and memory storage are improving rapidly. Many more devices are getting 
connected to the internet. 

On the move
Urbanising and 

increased 
mobility

Divergent 
demographics
Older, hungry and 
more demanding

i World
Digital and 

natural 
convergence

More from less
a world of limited 

resources

A personal touch
Personalisation of 
products and services

 

Figure 1. Five megatrends, resulting from 19 identified at the Trendy Thinking workshop, that will change 
the way we live and the science and technology we need.  
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2.1 More from Less: A world of Limited Resources 
The world has finite natural resources which are being consumed rapidly. At the same 
time population growth and economic growth are creating increased demand for 
dwindling resources.  

Humanity is responding via the invention of ways to extract more value from fewer 
resources. Coming decades will see an imperative for environmental efficiency. There 
will be new technologies, new government regulations and new markets. We believe 
there will be a major global effort to extract more form less.  

 

Supporting Trends 

• Scarcity of fresh water resources relative to demand. According to the United 
Nations by 2025 1.8 billion of the world’s people will be living in countries or regions 
with “absolute water scarcity” and two-thirds of the world population will be 
experiencing “stress conditions” (UN, 2006).  

• Less minerals, more demand. There is a gradual and permanent decline in mineral 
ore grades worldwide (Mudd, 2009). At the same time rapid economic growth in 
India and China is leading to increased demand.  

• Less fish, more demand. According to the Food Agriculture Organisation (FAO, 
2005) global fish stocks are 52% fully exploited. This means fish are being 
harvested at full biological productive capacity and further exploitation would create 
dangerous risks for the fishery. In 2030 the world demand for seafood will be 183 
million tonnes/yr; 95 million tonnes/yr above 1995 levels (Ye, 1999).  

• Growth in the global carbon market. In 2008 the global carbon market (CDM, JI 
and Voluntary) transacted 463 MtCO2e worth US$7.21 billion with an average price 
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of US$15.57 per tonne. One forecast by the World Bank predicts that, for 
international offsets, by the year 2020 the trade could grow to 3.1 GtCO2e worth 
US$150 billion at a price of US$50 per tonne (World Bank, 2009).  

• Growth in water markets. In Australia the recent Water Act 2007 assigns property 
rights and regulates trade. In the Murray Darling Basin trades are commonplace 
with permanent water rights clearing at a few thousand dollars per mega litre 
(GHD, 2009). Many other countries and regions have water trading schemes.  

• Growth in biodiversity markets. At a global scale biodiversity markets are large with 
global conservation organisations such as The Nature Conservancy spending 
US$731 million in fiscal 2007/08 protecting biodiversity (TNC, 2008).  

• More energy for less money. Annual average growth in energy consumption in 
Australia is 2.1 percent. Throughout the world energy demand is forecast to rise for 
coming decades. However, there has been a long term decline in the ratio of 
energy use to economic growth. This is partly due to improved efficiency through 
new energy technologies (Schultz, 2009). Projections have been made in the 
United States which show that energy intensity will decline from 8.8 thousand Btu 
per dollar of GDP in 2007 to 5.6 in 2030.  

• Less agricultural land, more people to feed. It is estimated by International Fund for 
Agricultural Development (IFAD, 2008) that about 12 million hectares of productive 
agricultural land are lost each year to land degradation and this will displace some 
50 million people over the next 10 years.  

• Less oil, higher prices. During fiscal year 2008/09 oil prices, in terms of West 
Texas Intermediate, fluctuated from US$35 to US$135 per barrel (ABARE, 2009). 
The US Department of Energy (DOE, 2009) has a reference, low and high price 
scenario for the year 2030 of US$130, US$50 and US$200 per barrel. 

• Loss of biological diversity. According to the IUCN Red List Between 12% and 52% 
of species within well-studied higher taxa are threatened with extinction (Millennium 
Ecosystem Assessment, 2005). It has been argued that the fate of the world’s 
biodiversity over the next 10 million years depends on what happens in the next 50-
100 years (Ehrlich and Pringle, 2008).  

• Resource conflicts. As resources become scarce they may be linked to armed 
conflict and geopolitical instability. This is especially true for stressed river systems. 
Research has shown that countries which share rivers have a statistically higher 
probability of military disputes and that dry countries have more conflict (Gleditsch 
et al., 2006). Future decades may see increased risk of resource related conflicts.  

• Willingness to incur higher exploration and extraction cost. As resources become 
scarce and prices rise mining companies, and other primary industries, are willing 
spend more for their discovery and extraction. For example, expenditure on 
offshore petroleum exploration in Australia has risen, on average, at 20% per year 
over the last three decades and more quickly in recent years jumping from A$857 
million in 2005 to $2.89 billion in 2008 (ABS, 2009c). Environmental and social 
conflicts may arise as mining companies search further and deeper for resources. 
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2.2 A Personal Touch: Personalisation of services 

Over the past century countries throughout the OECD have experienced growth in the 
services sector. In Australia in 1900/01 the services sector contributed 30% of gross 
domestic product (GDP). Today the services sector represents over 70% of the 
Australian economy (PMSEIC, 2008).  

The services sector includes: wholesale trade; retail trade; accommodation, cafes and 
restaurants; communication; finance; insurance; property and business services; 
education; health and community services; cultural and recreational services; and 
personal services. 

Societies are making adjustments to this shift in economic activity. This gives rise to a 
megatrend, which will play out over coming decades, relating to the personalisation of 
services. Personalisation involves innovative means of understanding, and supplying, 
the intimate needs of individual customers en masse.  

 

 

Supporting Trends 

• Rapid growth in the services sector of the economy. In 1970 the services sector 
represented 55% of the Australian economy. Today it is over 75%. There is a 
ripple-effect that  will be experienced over coming decades about how industry and 
society adjusts.  

• New capabilities for personalisation. In a paper published in the Journal of Services 
Marketing Ball et al. (2006, p393) write that “The vast increases in computing 
power, manufacturing robotics, and the rise of the internet over recent decades 
have now given marketers the power to customize offerings to ever more 
demanding customers, in ways they could not before.” 

• Those companies that are able to personalise services are likely to gain more loyal 
customers. Loyalty has been a highly sought after objective by marketers over the 
past few decades. The link between improved personalisation and increased 
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loyalty has been shown to exist through a recent study which involved a survey of 
the banking industry (Ball et al., 2006) 

• Information overload. A survey was conducted of 124 managers in Australia, Hong 
Kong, the UK and US about information overload (Farhoomand and Drury, 2002). 
They found that 72% of respondents were experiencing significant time losses 
associated with searching and processing irrelevant information. About 37% 
encountered information overload on a daily basis. The effects included self 
reported frustration, tiredness and stress for 16% and reduced decision quality for 
13%. Around 14% indicated they were utilising technologies designed to mitigate 
information overload.  

• Privacy and confidentiality concerns. Modern information technology is allowing 
governments and companies to capture and store vast amounts of information on 
people. This is creating a strong demand for systems to protect information from 
improper use. For example, in the United States internet fraud complaints, of which 
identify theft is a leading type, per 100,000 of population almost doubled from 68.9 
to 126 over the five year period leading up to 2006 (Koong et al., 2008). 

• Personalised health products. As consumers become more health aware there is a 
growing demand for personalised health services which meet the unique needs of 
an individual. For example an IBM scenario says “In the next five years, your doctor 
will provide you with a genetic map that tells you what health risks you might face 
in your lifetime and the specific things you can do to prevent them based on your 
specific DNA—all for less than [US]$100” (IBM, 2009).  

• Systemic risks in the finance sector. The recent global financial crisis revealed 
systemic risks across multiple markets and multiple financial institutions. There 
may be a trend, or at least a push by policy agencies, towards cross-border and 
cross institutional financial regulatory mechanisms that mitigate these systemic 
risks in coming decades (IMF, 2009). 

• Demand for information management. There will be a strong demand for 
technologies that help people deal with information overload. For example, memory 
tools are on IBM’s list of the top five technology trends over the next five years. 
Memory tools help people deal with the overwhelming amount of data (e.g. phone 
numbers, passwords, addresses) they need to remember (IBM, 2009).   
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2.3 On the Move: Urbanisation and increased mobility 

People of today are more mobile than ever before. They are changing jobs more often, 
moving house more often and travelling around cities, countries and the globe more 
often. This is having a profound impact on people’s lifestyles, housing needs, 
transportation needs and employment markets. 

One important aspect of mobility is the rapid pace of urbanisation throughout Asia, 
Africa and the Middle East. In 1950 around 30 percent of the world’s population lived in 
rural areas. By 2050 this will have increased to 70 percent.  

 

Supporting Trends 

• Rapid urbanisation in South America, Africa, Asia and the Middle East. Shenzen in 
China is an example of a city receiving a huge inflow of people from rural areas. A 
farming region only two decades ago today Shenzhen has a population of 7 million 
(Niu, 2002). Based on projections of urban population growth (UN, 2007) China will 
need to build an additional 2 new cities the size of Shenzhen, or over 3 cities the 
size of Sydney, every year until 2030. 

• International jet travel. According to Boeing jet aircraft passengers worldwide 
travelled 4,621 billion kilometres in 2008 and this is forecast to rise to 12,090 billion 
by 2028. This represents growth of around 5% per year. The sectors with the 
greatest annual growth out to 2028 include Africa to South East Asia (9.2%), within 
China (8.6%), within South West Asia (8.7%) and within South East Asia (8.1%). 
This increase in jet travel will be accompanied by a more interlinked world with a 
flow of people, ideas and cultures between regions and countries.  
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• People are changing jobs more often. The public service is the largest employer in 
Australia. The portion of employees with less than five years of service rose from 
24% to 35% over the ten year period leading up to 2008 (APSC, 2008). In 2008, for 
the Australian labour force as a whole, 1.2 million employees (21% of the total) had 
been with their current employer for less than 12 months (ABS, 2008a). This was 
up from 20% in 2006. Based on these trends mobility of the workforce is likely to 
increase in coming years.  

• People in Australia are moving house more often. Between 2001 and 2006 more 
than one-third of Australians (6.6 million people) changed their address. The areas 
receiving the most people are Brisbane, the Gold Coast (Queensland) and the 
Sunshine Coast (Queensland) with net population increases from 2001 to 2006 of 
39,700 (2.4%), 34,500 (7.2%) and 17,500 (9%) respectively (ABS, 2009a). 

• Increased work commuting time and distance. In Australia 80% of commuters get 
to work by car. In 1995 commuters drove their cars an average annual distance to 
work of 6,600 kilometres. This rose to 8,100 kilometres by 2006. Average 
distances also increased for motorcycles and trucks (ABS, 2009b). 

• Congestion in cities. The Australian Government Bureau of Transport and Regional 
Economics projects that the avoidable social costs of congestion in Australian 
capital cities will rise from $9.4 billion in 2005 to $20.4 billion in 2020 (Cosgrove et 
al. 2007). This may lead to additional health impacts through reduced physical 
activity, air pollution and noise. 

• Emergence of remotely operated fields and mining operations. Many of Australia’s 
mines are operated via a fly-in-fly out workforce. In some cases these have been 
found to negatively impact family and community life (Beach et al., 2003; Storey, 
2001). Mining companies are currently developing technologies that permit remote 
operation of mines. Many of these technologies are already being used and more 
may come online in coming years.  
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2.4 Divergent Demographics: Older, hungry and more 
demanding  

Global, national and local communities are heading in divergent, and often, conflicting 
demographic directions. People living in wealthy countries face an ageing population 
and shrinking workforce. They face diet and lifestyle related health problems with rising 
rates of obese and overweight people. In contrast the majority of the world’s poor face 
high fertility rates, rapid population growth and high under-employment rates. 
Developing nations are confronting food security threats highlighted through recent 
food price volatility.  

Into the future hundreds of millions of people will escape from poverty into the middle 
classes. Many of these people will live in India and China. The new middle class will 
demand new products and services. Whilst living standards improve there may also 
emerge environmental challenges of increased consumption of energy, water and raw 
materials and increased production of waste. The divergent demographics megatrend 
captures demographic, health and food consumption trends. Governments will be 
challenged with policy tensions between the needs of the old (e.g. health) versus the 
needs of the young (e.g. education). There will also be ongoing tension relating to the 
world’s unequal distribution of wealth. 
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Supporting Trends 

• Ageing population in Australia and other OECD countries. One of the largest 
challenges facing Australia, and many other wealthy countries, is the growing 
portion of old people that make up society. In 2002 13% of Australians were aged 
over 65 years old. It is forecast to be 27% by 2051 (ABS, 2004). This will create 
healthcare challenges and labour challenges as the productive working portion of 
the population shrinks.  

• Rising rates of obese and overweight people. In Australia in 2004/05 53% of all 
adults were either overweight or obese. This increased from 44% in 1995 (ABS, 
2008). Rates of childhood obesity are also rising. In 2007/08 one quarter of 
children were obese or overweight – up 4 percentage points from 1995 (ABS, 
2009a). Projections suggest that from 2005 to 2025 the number of obese or 
overweight Australians will increase from 10.2 million (53%) to 16.9 million (73%).  

• Food security threats for poorer countries. Whilst some of the world’s population is 
dealing with too much food others are dealing with too little. The number of 
undernourished people in the world increased from 848 million to 963 million 
between 2003–05 and 2008 (IFPRI, 2008, FAO 2008).  World food demand will be 
75% greater by 2050.  

• Increases in the costs of plant nutrients for food production. Food and fibre 
productivity needs to be sustained or increased (at least 2% a year) but the cost 
and supply of nutrients will be a significant challenge.  Some have suggested that 
the world has reached "peak phosphorus" and major fields have declined.  
Nitrogen fertiliser production is energy intensive and the price will rise. Australia is 
peculiarly vulnerable as most soils are naturally low in phosphorus. The nation 
needs substantial increases in the efficiency of our production with these fertiliser 
sources.  

• Increasing rates of healthcare expenditure. The proportion of Australians with 
private health insurance rose from 38% in 1998 to 51% in 2001 (ABS, 2005). In 
2000/01 Australia spent 8.9% of GDP (A$68 billion) on healthcare. This rose to 
9.8% (A$83 billion) by 2004/05 (ABS, 2007). There is a possibility that Australians 
will continue to spend more on health in coming decades and demand more 
diversified health services.  

• Worldwide shift towards non-communicable diseases and accidents as the leading 
cause of death. The World Health Organisation says “There is a striking shift in 
distribution of death and disease from younger to older ages and from infectious, 
perinatal and maternal causes to non-communicable diseases. Traffic accident 
rates will increase; tobacco-related deaths will overtake HIV/AIDS related deaths. 
Even in Africa, where the population remains younger, smoking, elevated blood 
pressure and cholesterol are among the top 10 risk factors in terms of overall 
disease burden” (WHO, 2008; p8).  

• A new middle class. In other parts of the world, notably India and China we are 
seeing another form of “divergent demographics”. In these countries we are seeing 
enormous growth in the number of people in the middle class and able to buy new 
luxuries. In India the middle class share of the population was 5% in the year 2005 
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and is forecast to be 20% by the year 2015 and 40% by the year 2025 (The 
Economist, 12 Feb 2009).  As another example, car ownership in India is currently 
14 per 1000 people and is expected grow significantly with new low cost cars 
coming onto the market.  Australia and the US have car ownership rates of around 
500 per 1000 people and India is projected to be the third largest automobile 
market in the world by 2030 (Express India, 2005).  

• Citizens of the developing world are demanding more protein. Throughout some 
parts of the developing world the emerging middle class is demanding food 
products with greater protein such as milk, eggs and meat. According to the FAO 
(2003) meat consumption in developing countries has been growing at over 5% per 
year over the last few decades with an expectation of continued future growth.  

• Increasing rates of health literacy. Health literacy is the ability to access and use 
health related information relating to food and pharmaceutical products. In 2006, 
41% of adults were assessed as having adequate or better health literacy skills. At 
this level, people could generally perform tasks such as combining information in 
text and a graph to correctly assess the safety of a product (ABS, 2009a).  
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2.5 i World: Digital and natural convergence  

Over the last twenty years the globe has seen rapid growth in internet usage 
accompanied by a skyrocketing number of connected devices. As the functionality of 
the internet increases this trend points towards a convergence between the natural 
and its digital counterpart as social interactions, information systems, transactions and 
sensory systems are replicated on the internet.  

 

Supporting Trends 

• Exhaustion of internet addresses. Every device or website connected to the 
internet needs a unique IP address. After 40 years of existence the internet, due to 
rapid growth, has consumed 90% of just over four billion IP addresses available on 
the current system known as IPv4. A conversion is planned to move to IPv6 which 
can accommodate 3.4×1038 unique addresses. This trend is evidence of the growth 
and increased information content and functionality of the internet (ICANN, 2007).  

• Growth in e-commerce. According to market research firm Forrester, online retail 
sales (B2C – business to customer) in the United States alone reached US$175 
billion in 2007 and are forecast to almost double to US$335 billion by 2012. 

• Growth in social networking. The popular social networking site, Facebook, was 
founded in 2004 and now claims to have 300 million active users with 50% logging 
into their accounts daily. They say the fastest growing demographic is people aged 
35 years and above. Twitter is another social networking tool with rapid and recent 
growth.  
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• Remote sensing. There have been vast improvements in the geographic range, 
resolution and accessibility of remotely sensed data over recent decades. Tools 
such as “Google Earth” are making satellite information, linked to company data, 
widely available to the general public. 

• Improvements in computing hardware. The improvement in computing hardware is 
keeping pace with Moore’s law (Moore, 1965; Voller and Porte-Agel, 2002) which 
says the number of transistors that can be placed on an integrated circuit, at the 
same cost, doubles every 1.5 years. This trend may continue into coming decades. 
This is improving digital devices in many ways such as improved memory, 
processing speed and sensory devices (e.g. picture quality of digital cameras). 

• Cloud computing. This involves the provision of virtualised resources over the 
internet to supply integrated services to customers. There is a growing trend for 
software firms to use cloud computing solutions to avoid high capital costs of 
developing all required functionality on a single system.  
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3. MEGASHOCKS 
The megatrends identified above will play out gradually over coming decades. 
However, there exists a set of potential risks facing the global community which may 
be expressed via sudden, and dramatic, events. We refer to these as “megashocks”.  

Examples include the terrorist attacks of September 11 2001, the Asian Tsunami of 
2004 and the current global credit crisis. These events are hard to predict, occur 
rapidly and have profound and far reaching implications for people’s lives.  

3.1 Global Risks Identified by the World Economic Forum 
In this section we draw upon the detailed Global Risks report of the World Economic 
Forum (WEF, 2009) which has identified and evaluated some 36 global risks (Figure 
2). This was a major exercise involving experts in many fields from around the world. 
The report was produced by the WEF in collaboration with Citigroup, Marsh & 
McLennan Companies (MMC), Swiss Re, the Wharton School Risk Center and Zurich 
Financial Services. In time we plan to reinterpret and build upon this work from an 
Australian and research, science and technology perspective. 

Economic 
1 Food price volatility  
2 Oil and gas price spike 
3 Major fall in US$ 
4 Slowing Chinese economy (6%) 
5 Fiscal crises 
6 Asset price collapse 
7 Retrenchment from globalization 
(developed) 
8 Retrenchment from globalization 
(emerging) 
9 Regulation cost 
10 Underinvestment in infrastructure 
 

Geopolitical 
11 International terrorism 
12 Collapse of the Nuclear Non-
proliferation treaty 
13 US/Iran conflict 
14 US/ Democratic Republic of Korea 
conflict 
15 Afghanistan instability 
16 Transnational crime and corruption 
17 Israel-Palestine conflict 
18 Violence in Iraq 
19 Global governance gaps 

 

Environmental 
20 Extreme climate change related 
weather 
21 Droughts and desertification 
22 Loss of freshwater 
23 Cyclone 
24 Earthquake 
25 Inland flooding 
26 Coastal flooding 
27 Air pollution 
28 Biodiversity loss 
 

Societal 
29 Pandemic 
30 Infectious disease 
31 Chronic disease 
32 Liability regimes 
33 Migration 
 

Technological 
34 Critical information infrastructure 
breakdown 
35 Emergence of nanotechnology risks 
36 Data fraud/loss 
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Figure 2. Risks identified, and rated, by the World Economic Forum (Source: WEF, 2009). See above for 
descriptions of risks. 

3.2 In the Context of Australian Science 

Which of the World Economic Forum’s (WEF, 2009) global risks matter most for 
Australian Science, Research and Technology? Clearly all have relevance. However, 
we believe some are higher priorities based on Australia’s unique challenges and 
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comparative advantages. Some of the shocks of particular importance to Australia’s 
society, economy and environment are: 

• Asset price collapse (#6). Australia has witnessed unprecedented growth in 
household debt over the past 30 years. The debt to asset ratio rose from 9% to 
19% from 1990 to 2008. Australians now hold $1.1 trillion worth of debt.  There has 
been a general increase in arrears since 2003 (ABS, 2009d). On 30 June 2008 
Australian superannuation assets2 were worth $1.17 trillion (APRA, 2009). 
Superannuation is the second largest asset, after the family home, for most 
Australian households (Allen Consulting Group, 2009). Our economy, and 
lifestyles, are sensitive to national and global asset prices. This potential 
megashock is relevant to all fields of research and scientific capability. 

• Slowing Chinese economy (#4). During fiscal 2008/09 the total value of 
merchandise traded between Australia and China was $76 billion ($37bn imports + 
$39bn exports). This trade has grown at an average of 22% per year over the past 
decade. China is now Australia’s largest trading partner. Any major changes to the 
Chinese economy will impact most sectors of the Australian economy (ABS, 
2009d). This potential megashock is relevant to all fields of research and scientific 
capability. 

• Oil and gas price spikes (#2). The oil price determines a vast number of production 
and consumption decisions throughout the world economy. Movements in oil price 
are closely correlated with other goods and services, notably world food prices. 
Australia’s agricultural sector, transportation systems and manufacturing systems 
are heavily dependent on oil and cannot easily make short term adjustment. This 
potential megashock is relevant to all fields of Australian research and scientific 
capability. 

• Extreme climate change related weather (#20). Through droughts, cyclones and 
flooding Australia is vulnerable to climate change. Most of our population is 
concentrated in coastal areas with high vulnerability. Recent, and future, droughts 
may threaten the viability of agricultural industries, mining operations and 
towns/cities. Australian science, research and technology has particular strength in 
finding solutions to these problems. They have been at the forefront of research 
efforts for some time.  

• Pandemic (#29). Estimates have been made of the global consequences of an 
influenza pandemic (Lowy Institute, 2006). A mild occurrence costs 1.4 million lives 
and US$330 billion (0.8%) of global GDP. A severe scenario costs 142.2 million 
lives and US$4.4 trillion of global GDP. In addition to the social impacts Australia’s 
tourism-sensitive economy could be substantially impacted. This risk is relevant to 
many areas of science, research and technology in which Australia has strong 
capabilities.  

                                                
2 Regulated by either the Australian Prudential Regulation Authority (APRA) or the Australian 
Taxation Office (ATO). 
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• Biodiversity loss (#28). Since European arrival in Australia just over 200 years ago 
there has been a rapid increase in the loss of biodiversity. Many species are 
endangered. As a wealthy and stable country with many at-risks species or 
habitats Australia presents a great investment for contributing to the protection of 
global biodiversity. Australia is well positioned to respond to this risk through 
science, research and technology.  

• Terrorism (#11). A terrorist event is unfortunately an ever present risk for Australia. 
A single terrorist event itself can involve tragic loss of human life and property. For 
severe attacks, however, there can be enormous follow-on economic, social and 
geopolitical consequences. For example, the national loss of income by 2003, 
following the September 11 2001 terrorist attacks, is estimated at 5% of GDP or 
roughly half a trillion US dollars (OECD, 2002). The attacks were followed by 
military action in Afghanistan and Iraq which is still occurring. Australian research, 
science and technology can help reduce terrorism risks through information 
technology, security screening, infrastructure design and socio-economic research. 

• Nanotechnology risks (#35). This recent and rapidly emerging field offers many 
solutions for human health and manufacturing. However, nanomaterials may 
present risks not captured within existing risk identification and mitigation 
paradigms. Based on current knowledge there are real, but unquantifiable risks, to 
human health and the environment (Maynard, 2006). Australian science, research 
and technology can help identify and mitigate those risks to ensure the benefits of 
nanotechnology are realised with acceptable impact.   
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