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EXECUTIVE SUMMARY

What this paper is about
This paper is about improving Australia’s ability to anticipate and prepare for major social,
economic and environmental change in the next 10-100 years, especially the type of change that
creeps up on decision makers and can catch them, and the rest of society, unprepared. It provides
background to Australia 21’s Tipping Points project (http://www.australia21.org.au/) and to some
emerging cross-program dialogue about how to improve Australia’s resilience. 

We argue that Australia needs a collaboration of leading thinkers to consider the types of
challenges and opportunities that rapid and surprising change might bring in coming decades and
what preparations Australia should make to be ready to deal with a range of possibilities.

Why focus on rapid and surprising change?
Leading thinkers in science, economics, industry, government and other fields already know that
the future is not predictable in detail or with certainty. They know that by ignoring that fact
many individuals, organisations, and societies have left themselves unprepared for surprises and/or
made poor decisions based on the assumption that the future will be the same as today. In the
extreme, lack of preparedness and bad decisions have caused businesses, other organisations,
including governments, and whole societies to suffer serious decline and even complete collapse.

Imagination about, anticipation and perception of, and preparation for future change are
particularly important for dealing with change that occurs imperceptibly slowly for years, decades
or centuries while building to a point where rapid and major change occurs that requires
immediate action to either avert disaster or capitalise on opportunities. The attacks on the USA in
September 11, 2001 and the collapse of communism in Russia in the 1980’s are commonly quoted
examples of this type of change that is sometimes called “inevitable surprises”. Other technical
and non-technical terms used to describe rapid and surprising change include: “thresholds”;
“tipping points”; “state changes”; “the straw that broke the camel’s back”; “crash”; “collapse”; and
“tipping over the edge”. Once changes of these sorts occur, they can be very difficult, if not
impossible, to reverse. 

Climate change is an example of what happens when slow changes go unnoticed or
unacknowledged over a long time until they accumulate to a point where change becomes rapid
and major and catches society unprepared for an effective response.

Past examples of rapid and surprising change include: the gradual and then, recently, more rapid
salinisation of agricultural land in parts of Australia; bleaching of coral reefs in Australia and
elsewhere as temperatures have risen; the rapid slide to extinction of many plant and animal
species once numbers and habitat dropped below critical limits; rapid changes in consumer
preferences for products due to chance exposure through, for example, celebrity endorsement;
runs on stocks once perception of price changes reaches a critical level; last minute changes in
political fortunes before elections due to chance events; copy cat behaviour after widely
publicised violent actions or suicides; rapid escalation of gang or crowd violence once a critical
number of people have become involved; rapid spread of pests or diseases once the necessary
environmental conditions and infection levels have been established; decline or collapse of
communities, small businesses, or corporations once critical interconnected problems reach a
sufficient level; collapses of past societies in Africa, Europe, Asia, and North and South America,
after centuries of apparent progress, due to combinations of challenges that didn’t seem to be
major problems alone but in combination were disastrous.

Some candidates for rapid and surprising future changes affecting Australia directly or indirectly
are: collapse of food production in Asia triggered by the failure of the Asian monsoons for several
years in a row; sea level rise, increased temperature extremes and declining water availability
within only a few decades in several key population centres and almost continuous drought
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throughout much of Australia as the processes driving climate change pass critical limits; 
impacts of oil depletion starting around 2015; major emergence of salinity and acidification of
agricultural landscapes by around 2020, pandemics of pests and diseases, including the likes of
bird-flu or drug resistant tuberculosis aided by modern, rapid global transportation and low
immunity among many Australians.

Two ways to respond to the challenge of 
rapid and surprising change
In the past few decades, progress has been made in relation to two major responses to the
challenge of future change:

The first response has been to understand how change comes about and to consider multiple,
rather than single, future possibilities. Approaches like systems analysis, chaos theory, and complex
systems science have this objective at their heart. These approaches reveal some fundamental
truths about change:

• the future is largely unpredictable because it will come about due to interactions among many
different social, economic and environmental processes that are themselves non-linear, fuzzy,
messy, individual, and novel

• especially when humans are part of complex systems, these systems adapt to the change
occurring within them by changing the rules by which they respond (hence the term 
“complex adaptive systems” is often used)

• the dynamics of complex systems mean that trends emerge as properties of the whole system
rather than parts of it

• surprises should be expected as normal outcomes of change rather than anomalies
• humans have poorly developed abilities to deal with, or even contemplate, these levels of 

complexity, or even to prepare for multiple futures simultaneously
• understanding the way non-gradual change occurs allows us to anticipate and prepare for the

range of changes, even surprises, that are possible.

The second response has been to explore how to build and maintain the capacity of 
individuals, organisations and societies to anticipate and be ready to deal with a range 
of future challenges and opportunities. The word “resilience” has been used to describe 
variations on this response in science, economics, psychology, public health, education, youth 
welfare, engineering and other areas of public and private endeavour. In all of these areas the
approaches to defining and researching resilience have been subtly, and sometimes substantially,
different. Australia 21 sees great merit in bringing together the different perspectives on social,
economic and ecological resilience to ask:

“What would a resilient Australia look like, how resilient is today’s Australia to the possible
challenges of the future, and what, if anything, needs to be done to make a future Australia 
more resilient”

In the most advanced treatment of resilience, it has been recognised that capacity to adapt and
transform in response to change are important components of a social or ecological systems
preparedness for the future. 

Understanding how people react to rapid 
and surprising change 
People like to believe the future is predictable and that their leaders have some control over it.
Surprising change, especially when it comes rapidly and has major negative consequences,
unsettles people. It is, unfortunately, the fodder for the media. Images and stories of disaster in
the daily media engender a fear of the future in many people. 
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To help this project make recommendations about how to build and maintain Australia’s 
resilience to rapid and surprising change in the future, a major component will be research 
on how Australians respond to fear of the future. We aim to identify ways to encourage
constructive and optimistic responses.

Previous research suggests that three broad responses to fear of the future exist among
Australians at the moment: (1) abandonment of belief in a social or moral order and pursuit of
self-interest; (2) retreat to sources of certain (fundamentalist) belief, and simple, single-minded
solutions; and (3) transformation of beliefs, acceptance of alternative viewpoints and
development of new ideas about how the world should work. 

This project will aim to present practical options for how Australia can improve its ability to be
prepared to deal constructively with the negative aspects of future rapid and surprising change
and to take advantage of the beneficial aspects.

A plan of action
Australia 21 plans to invite leading thinkers from across Australian society to work with our
existing team of world-leading advisors to consider likely future challenges and opportunities for
Australia, build on existing approaches to understanding and building social, economic and
ecological resilience, and plan a program of research and action that will lead to
recommendations to Australian decision makers about how they might increase Australia’s
preparedness for the future. We plan to recruit several enthusiastic and talented postdoctoral or
postgraduate students to work with these leading thinkers. 

This will not only provide a rigorous scientific underpinning to our products but will also equip
some young people with the skills and experience to continue this work into the future.

Initially the project will have two foci, which will be explored further at two national roundtable
discussions during the second half of 2007:

1. Documentation and explanation of:
• how rapid and surprising change has occurred in Australia in the past and might occur in the

near and not-so-near future;
• what events, processes and people have contributed to desirable and undesirable resilience in

Australian social, economic and ecological systems;
• if and how Australia could purposefully build desirable resilience.

2. Exploring in depth:
• how Australians, individually and collectively, perceive and respond to the possibilities of 

dramatic change, whether it is global warming, a global economic crisis, or some other event;
• how Australia can respond in the most adaptive manner to the various physical and social

dimensions of global change;
• how rapid and surprising change can be communicated to decision makers at a range of levels

in a number of sectors of Australian society so that the potential changes themselves, as well
as the options for preparing for them, are understood in terms and concepts that are relevant
to the different backgrounds and experiences of different parts of Australian society.

The ultimate products of the project are a series of research and communication reports 
designed to clarify the key issues in relation to these topics for a broad range of decision 
makers. These will include a blueprint for maintaining and, where necessary, improving 
Australia’s preparedness for future change. 

Rapid and Surprising Change in Australia’s Future



INTRODUCTION

Climate change is but one example…
Climate change is on everyone’s lips at the moment. Is it real? How quickly is it happening? What
will be the consequences? Can humans stop it? How can societies, governments and industries
prepare for it? Who is to blame?  For some the most important question is “How could something
as important as this have crept up without our leaders taking action much sooner?”

Climate change (Box 1) is but one example of what happens when small changes happen slowly
over a long time but accumulate to a point where they become rapid and major change that
catches society unaware.

The phenomenon of slow change building to rapid, and often surprising, change is sometimes
called “tipping point change” or “threshold change” or a range of other terms. We give many
examples of rapid and surprising changes in Table 1 and in Appendix 1.

8

Box 1: Ten steps that The Climate Institute (Australia)
(The Climate Institute 2006) believe have generated rapid
and surprising changes with respect to climate change
1. Science: The scientific evidence is now strong and still growing
2. The USA: The USA is now taking concerted action on climate change despite its 

government previously being reluctant
3. Business: Global business is driving the establishment of a global economy that 

controls carbon
4. Media: A global spike in the quantity and quality of media coverage has brought 

climate change to the front of public awareness
5. Energy security and oil prices: Oil and gas over-dependencies have created new impetus

to reduce fossil fuel consumption. This widespread concern has ushered in a new group
of advocates for energy security and climate change action

6. International policy: Kyoto, the G-8 and other international forums are establishing
tougher parameters for global action to reduce greenhouse gas emissions and address
climate change 

7. Carbon profits: International carbon trading markets have exploded and are projected 
to become major commodity markets

8. Clean energy: Renewable energy is now mainstream and booming
9. Pop culture: Climate change is now part of popular culture
10. Moral issue: Climate change has been embraced as a moral issue by churches, 

faiths and spiritual leaders
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Table 1: Foreseeable future shocks 
(Barney Foran, personal communication 2006)

Rapid and Surprising Change in Australia’s Future

Internal/
External Title Nature and Effect Comment

Internal Oil depletion The current oil issue is really just an emotion-led price
spike. However around 2015 we expect oil production to 
be physically constrained and Australia’s domestic stocks 
to be very low. The price Australia can adapt to and our
trade balance will look simply dreadful. The most important
issue is that supply will become erratic and cause breaks 
in important production chains and therefore 
widespread disruption

Possible that Australia
could make a reasonably
quick adaptation to
compressed natural gas.

Internal Population
ageing

Around 2030 we expect that approximately 25% of
Australia will be over the age of 65 giving increased health
and pension costs, but more importantly a stable or slightly
declining workforce that does not increase the government
coffers through continual growth and expansion of
consumption. Tied into lack of investment in all round skills

Several good analyses
point to this being a bit
of a beat up to frighten
the punters, provided
Australia gets expected
productivity growth and
progressively increase
social spending by 5%.

Internal Land and
water
toxicity

By the mid 2020s many land and water ‘sleepers’ will be
coming home to roost potentially giving saline and acidic
rivers that in turn make irrigation agriculture extremely
problematical. Once these go past the buffering thresholds
it may be difficult to entice rivers and land to return to
reasonable ecological function.

A really bad fright in the
2010s may scare us
enough to invest heavily
enough to repair
sufficiently

Internal Semi-
permanent
El Nino

The main of discussions about global change in Australia is
higher temperatures and more cyclones. More worrying
would be if rainfall patterns move permanently off-land
and most of the country’s production areas remained in
semi-permanent drought

A real possibility with
reasonable support for the
hypothesis that this has
happened to the south
west of Western Australia.

External Infrastructure
fragility

Lack of substantial investment since the 1970s in
widespread ‘dull’ infrastructure essentials such as water,
electricity and transport leads to the widespread 
co-occurrence of system failures in the 2020s

This is real now but a few
mega-failures in the next
two decades might wake
us from our slumber.

Internal US led
economic
meltdown

The ‘shopping mall’ economy of the US requires large inflows
of capital (mainly Asia) to underpin and sustain growth in
most of the world. The US now has large trade deficits, very
large debt and a large underclass of deprived peoples. If the
US economy cracks it will take most of the developed world
with it. Because China had nowhere to send manufactures,
our commodities exports would dry up overnight

Recognising this, perhaps
the rest of the world
would simply not let it
happen. However the 
co-occurrence of a New
Orleans and a 9/11 attack
would probably do it

External Large
depreciation
of Australian
dollar

A large downturn in several commodity exports (eg Brazil
and Argentina blow us out of the water on iron ore, grains
and meats) could rapidly increase our trade deficit
(especially when oil is biting hard), cause a flight of capital
and make our external private debt (circa $500 billion now)
difficult to pay interest on. Most importantly our
superannuation funds will give very little retirement cash
flow and cause much social ‘grey’ anger.

Unlikely that Australia
could sink as low as
Zimbabwe but Argentina
is a reasonable model

External Human
pandemic

The current bird flu issue is the most likely. The key issue is
not just the number of people it kills or makes very sick,
but the degree to which it could clog up normal social and
economic transactions, such that the economy would stall
and normal things become physically unworkable

Internal Animal-
plant
pandemic

Possible that a superbug or plant weed from a GE escape or
mistake (perhaps with human implications) could
emasculate production but more importantly completely
stop agricultural exports.

Continual wind down of
practically skilled field
operatives would allow
the issue to intensify
while the ‘suits’ risk
managed 

BOTH Co-
occurrence

Take your pick above but any two or three in combination
could synergise the unwieldy outcomes of each individual
one into untold and unforseen myriads of truculence

Perhaps too apocalyptic
but requires research
and role-playing to
determine most
thoughtful responses 



Why society deals poorly with rapid and surprising change
It is not surprising that many of our leaders are slow to react to emerging rapid and surprising
changes. Not all gradual change builds the momentum to become a rapid and surprising change.
In fact rapid and surprising changes only happen when a number of key trends, events and, often,
people, come together in particular ways (Gladwell 2000), so reacting to all potential rapid and
surprising changes is not a politically sensible strategy. Furthermore, people prefer to think change
is slow and predictable and prefer leaders who tell them this is so.

We suggest that the following conclusions can be drawn about rapid and surprising change from
past events and from recent research:

• the unpredictability of the future and incomplete knowledge about, or control of, future trends
makes it inevitable that much change will come as a surprise, although the general nature of
those surprises can often be anticipated (Schwartz 2003);

• paying insufficient attention to slow change that has led to, or is likely to lead to, rapid 
and surprising change is resulting in policies for dealing with some social, economic and 
environmental change that are ineffective and potentially dangerous (past approaches to 
climate change, salinity and water quality, and biodiversity are good examples);

• building and maintaining the ability of societies and the natural environment to cope with
change, including surprises, should be priorities (Resilience Alliance 2007);

• a robust understanding of how and why sudden changes occur in societies, economies and 
the natural environment is emerging from recent research in the social, biological and physical
sciences, and this is waiting to be put into practice (Resilience Alliance 2007);

• understanding how individuals and society interpret, and respond to, non-gradual change is an
important component of the processes of building resilience and communicating the means of
doing this to decision makers (Mackay 2001; Eckersley 2005, 2006a, b).

A time and place for action
The urgency to take action is great, both because several major rapid and surprising changes 
may be looming in our near future (Table 1) and because the power of humans to precipitate
disastrous change though inappropriate deployment of powerful technologies and economic
instruments is growing rapidly.

Over the past few decades, leading thinkers in science, economics, psychology, public health,
education, youth welfare, engineering and other areas of public and private endeavour have 
been independently developing ideas and methods for building and maintaining the capacity 
of individuals, organisations and societies to cope, adapt, or transform in the face of change. 
If Australia acts in time, there is an opportunity to harness this thinking to develop a blueprint 
for a more resilient Australia in which social, economic and environmental progress can go 
hand in hand.

Australia 21’s Tipping Points project has emerged from discussions among a series of leading
thinkers in fields as diverse as medical, environmental, physical and psychological sciences with
experience ranging from academic research to involvement in running public campaigns around
social issues. This paper outlines our reasons for thinking this project is needed and achievable
now. A detailed project plan is available in a separate document. 

We propose that Australia 21 will work with leaders of industry and other sectors of Australian
society to develop a blueprint for building an Australia better prepared for a range of future
challenges and opportunities.
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In this paper we examine:

• the nature of the challenges that change poses to societies such as Australia
• societal attitudes and responses to change
• the concept of resilience and how it could be used to prepare Australia for future challenges

and opportunities;
• further examples of rapid and surprising changes in the past and potential ones in the future;
• an outline of our plan for addressing these issues.

Rapid and Surprising Change in Australia’s Future



THE CHALLENGE OF CHANGE

Humans like certainty and simplicity
Humans like to believe that change is gradual, linear (simple cause and effect) and predictable
(Figure 1a). People are most comfortable when they feel that their future is controllable and/or
certain. Voters support leaders who promise them these things.

The literature on systems-analysis (e.g. Sterman 2000) and alternative futures (e.g. van der Heijden
1996) provides many examples of how humans believe and follow those who tell them that the
future is predictable and controllable and how attempts to solve problems based on simple cause
and affect beliefs frequently produce unexpected and undesired outcomes (Figure 1b; Box 2). 

12

Figure 1: (A) The linear, cause and effect, 
view of defining and addressing problems. 
(B) A more realistic view showing how side
effects and other people’s goals and actions
need to be considered when defining a problem
and developing an intervention that has a
chance of working (modified from 
Sterman 2000). 
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Change is rarely gradual
Change is rarely gradual. It usually occurs in bursts. We see examples of slow change building to
rapid change in front of us every day, for example:

• when the accumulation of the day’s pressures reach a point where someone has to take a rest
break or loses their temper;

• when accumulation of forces on a hillside pass a critical point and a landslide occurs;
• when accumulation of moisture in the sky reaches a point where rain starts to fall;
• when, after years of commentators saying it is unthinkable for the same political party to have

a majority in both houses of parliament (Weller 2004), it happens; or 
• when, after decades of business and government being held in high esteem in society, a series

of scandals erodes confidence in not just business but other forms of authority in the space of
a few years.

Processes like outbreaks of pests and diseases or soil erosion or climate change do not proceed at
the same rate all the time. Pests, for example, breed at faster rates once there are enough of them
to find each other more easily and erosion of river banks proceeds much more quickly once the
banks have been undermined allowing large chunks to break off. Similarly, in social systems
attitudes change more rapidly once they spread through a critical proportion of the population
(typically about 20%).

Rapid and Surprising Change in Australia’s Future

Box 2: Non-intuitive intervention in a 
social-ecological system (IRRI 2006).
It is rare to find recognition and analysis of the failure of policy interventions. This example
from Asia shows how making the most intuitive intervention actually makes the problem
worse. Poverty in upland rice-growing areas of Asia is linked to the low productivity of rice
in these areas. The intuitive intervention is to encourage development of other cash crops.
However, this has been found to drive a vicious cycle of increasing poverty because there is
never enough spare cash to establish the other crops and so reliance on rice increases as
does poverty and environmental degradation (A). The counter-intuitive solution that appears
to work is to provide more productive forms of rice that allow farmers to break out of 
their reliance on rice and diversify into other crops (B). In the process, a tipping point 
from poverty trap to financial sustainability is crossed.



Multiple stable states
The phenomenon of rapid and surprising change can be explained by considering the nature of
stability. Social and ecological systems can exist in more than one stable state. They initially resist
moving from their current stable state but still subtly change and once enough pressure is exerted
they rapidly flip into another stable state that then resists further change. An example is how
resistant communist regimes in eastern Europe were to change until a critical level of public
pressure was reached, after which they changed within a few years. The rapid flipping of lakes
into a polluted state due to a seemingly small event after years of accumulation of nutrients in
the lake bottoms (Box 3) is a good environmental example. 

Giving a name to rapid and surprising change
Rapid and surprising change has been referred to in academic and other literature using various
technical and non-technical words, including: apocalypse; catastrophe; disaster; threshold;
precipitous; hysteresis; critical point; life-changing; trend-setting; turning point; hinge-point;
breaking point; inevitable surprises; non-linearity; and “the staw that broke the camel’s back”. 

These words convey the components of rapid and surprising change that are most worrying:
rapidity; surprise, negative impacts; irreversibility; helplessness.

14

Box 3: Changes in a lake system as the concentration of
phosphorus (P) in the water changes.
Research around the world over many decades finally unravelled the complex processes that
lead certain lakes to suddenly flip into a state dominated by toxic algae (Scheffer et al
2001). In the figure above, the vertical axis is a measure of the amount of desirable
vegetation in the water. The right-hand curve shows what happens as P flows off
agricultural land, increasing the concentration of P in the water. Complex interactions
among plants, animals and the sediment of the lake mean that increasing P has little 
impact on algae until a tipping point is reached. After this, the desirable plant life rapidly
disappears and is replaced by dense blooms of undesirable algae. As the concentration of 
P is reduced after such events, the desirable plants do not come back as rapidly as they
declined (left-hand curve). This requires the balance of the ecosystem to be re-established.
The phenomenon of systems recovering via a different trajectory to that of collapse is 
called “hysteresis”.
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A term that is in vogue at the moment is “Tipping Point” (Box 4). Tipping points can occur in
society, in economics, in human health, the environment and in shopping malls. Gladwell gives
examples of a 500% increase in sexually transmitted diseases in Baltimore in 1995/6 and an
increase of more than 400% in sales of Hush Puppies shoes in the space of a year, both due to
what initially seemed small and insignificant changes. 

Focussing on what happens rather than terminology
In this paper we are primarily interested in how Australia can better prepare for future 
change, especially that which could come as a surprise. We want to avoid the many technical
debates that can arise around whether a type of change can be classified threshold, tipping 
point, state-change etc. Ultimately, it will not be obvious what type of change it is until 
after it has happened. 

Preparing for rapid and surprising change of any kind requires; 

• looking back at what has happened and forward to what could happen;
• building the capacity of society and the environment to resist undesirable change, adapt 

to cope with change, or transform where necessary to take advantage of a different set 
of circumstances.

Making sense of rapid and surprising change
If we can understand how rapid and surprising change comes about we can also understand why
many past policy and management decisions have produced unexpected and perverse results
(Sterman 2000). 

Understanding the nature of change allows us to anticipate potential challenges or opportunities
in the future. 

Understanding how to create the conditions for non-gradual change can help decision-makers
achieve maximum impact from their actions. 

It is arguable that failure to anticipate, perceive and deal with the early warning signs of rapid
and surprising change is a prime reason for failures of individuals, organisations (including
businesses) and even whole societies (Diamond 2005; see also Box 8, later in this document). 

Rapid and Surprising Change in Australia’s Future

Box 4: The three common rules for tipping points
Whether it be it epidemics of communicable diseases or the spread of a new fashion or idea,
Gladwell (2000) argues there are three common rules: 

1. There needs to be involvement of exceptional people with exceptional connections and/or
ideas — a small number of these have a disproportionately large impact

2. There needs to be something special or “sticky” about the organism fashion or idea that
gives it lasting impact, and

3. The situation in which the change occurs is important (the above conditions can apply
but if the time is not right a tipping point will not occur). 

When these three rules are obeyed, small and largely unnoticed change snowballs into major
change that can catch society off-guard. 



The diverse disciplines that deal with non gradual change include chaos theory, foresighting, 
systems thinking, and complex systems science. Although these disciplines take different
approaches, they have at their heart some fundamental truths about change:

• the future is largely unpredictable because it will come about due to interactions among many
different social, economic and environmental processes that are themselves non-linear, fuzzy,
messy, individual, and novel

• especially when humans are part of complex systems, these systems adapt to the change
occurring within them by changing the rules by which they respond (hence the term 
“complex adaptive systems” is often used)

• the dynamics of complex systems mean that trends emerge as properties of the whole system
rather than parts of it

• surprises should be expected as normal outcomes of change rather than anomalies
• understanding the way non-gradual change occurs allows us to anticipate and prepare for the

range of changes, even surprises (e.g. Box 5), that are possible.

Humans have poorly developed abilities to deal with, or even contemplate, these levels of
complexity, or even to prepare for multiple futures simultaneously (Slaughter 1996). Some
researchers suggest that humans have not had time to evolve effective strategies for these
threats, which have intensified as the modern world has emerged (Ornstein & Ehrlich 1989).

Understanding how individuals and societies respond to rapid and surprising change is, 
therefore, a fundamental requirement for developing a strategy to prepare Australia for 
multiple possible futures.

16

Box 5: A lucky (and frightening) surprise
In the 1970’s the world got a nasty surprise when it discovered that chlorinated compounds
in aerosols destroy the ozone layer. The images of a growing ozone hole from space are now
etched into the fabric of our recent collective memory. This had not been predicted and was
luckily discovered in time to take action. A more chilling surprise came a few years later. 
It was discovered that if bromine, which was considered as an alternative to chlorine in 
the first CFCs, had been used, its 100 times greater reactivity would have destroyed the
ozone layer, and many people, before they even knew there was a problem (Crutzen 1995).
The lesson learned from this example is that society needs to consider the possibility of
surprises whenever its releases chemicals into the environment.
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UNDERSTANDING SOCIETAL ATTITUDES AND
RESPONSES TO CHANGE
It is important for several reasons to understand the attitudes of people in Australian society to
the challenges and opportunities of the future and how they might react to new ways of 
preparing for the future: 

• it will help to explain why the possibility of non-gradual change is largely ignored and even
how social attitudes and behaviours contribute to allowing rapid change to come as a surprise;

• it will allow this project to deliver information and tools for anticipating, perceiving and
preparing for future change that are meaningful and useful to different groups with 
Australian society;

• attitudes, norms, beliefs and behaviours are important components of the resilience of society
in the face of change.

Desire for certainty and simplicity
Societies and individuals react to systems-level issues in at least two ways: 

• they deny the complexity; or 
• they acknowledge it but focus on only the part or parts that they can deal with within the

constraints they work within.

Humans are most comfortable when they feel that their future is controllable and/or certain. 
As children people place a priority on developing simple and consistent rules about how the world
works and even as adults they tune out when things get complex and confusing (Senge 1994).
This appears to have contributed to the demise of societies that failed to anticipate or perceive
threats like inadvertent environmental damage, climate change, hostile neighbours, and absence
or loss of friendly trading partners (Diamond 2005). 

Rapid and Surprising Change in Australia’s Future



The literature on systems-thinking is full of examples of how rigid cause and effect thinking and
focussing on only immediate problems without dealing with the broader issues leads to
unintended and perverse outcomes (e.g., Box 6).

With respect to the natural environment, two Australian examples of systems intervention, one a
success and one a failure, are the successful control of Prickly Pear by a moth and the disastrous
introduction of Cane Toads to control cane beetles (Box 7). 
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Box 6: An example of how a relatively straight forward
policy issue, in this case conservation of koalas 
(Cork et al. 2000), can escalate due to failure to 
address system-level processes.
The scheme depicted here is similar to the explanation for drug addiction advanced by 
some systems thinkers (Senge 1994). The central cycle of addressing habitat decline through
informed debate and actions based on sound information (equivalent to addressing life’s
stresses by dealing with them) is stalled because engagement of some stakeholders in
planning is limited. These stakeholders resort to advocacy (equivalent to a person resorting
to drugs when they cannot deal with their problems) and this sets up a cycle that escalates
the need for more and better information to resolve conflict where trust is low (equivalent
to escalating need for drugs to provide comfort). The response of arguing over the
information simply escalates the problem whereas building trust would reduce it.

Senge (1994) and Sterman (2000) give numerous examples of similar escalations of issues in
business and global politics when simple notions of cause and effect are applied to complex
issues. Figures like that above commonly draw laughter when presented as serious attempts
to address policy and management issues. This indicates the communication challenge that
we discuss further on page 22.
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Although it is easy to dismiss these as interesting biological examples and not relevant to other
aspects of decision making in Australia, they show what can happen when simple cause and effect
decision making is applied to powerful forces for change. The solution is not as simple as telling
decision makers they should adopt more complex decision processes. Those with knowledge and
understanding of complex systems need to find ways to convey it in ways that are practical and
build on the world views of people in decision making positions.

Social consequences of fear or complacency
It is not only necessary to deal with people’s poor ability to think constructively about the future,
but also to address those perceptions about the future that may prevent them from seeing new
opportunities and getting involved in activities that could shape a better future.

For example, perceptions that the future will be the same as the present, or that the government
or some other “big brother” will take care of future problems in this “lucky country”, lead to
complacency (BCA 2004). On the other hand, lack of trust in government, business, science and
other authority leads to a sense of helplessness.

Images and stories of disaster abound in the daily media. These engender a fear of the future in
many people. A major component of Australia 21’s Tipping Points project will be research to better
understand how Australians respond to fear of the future and how constructive and optimistic
responses can be encouraged. Previous research (see Appendix 1) suggests three broad responses: 

• abandonment of belief in a social or moral order and pursuit of self-interest
• retreat to sources of certain (fundamentalist) belief, and simple, single-minded solutions
• transformation of beliefs, acceptance of alternative viewpoints and development of new ideas

about how the world should work. 

This project will present practical options for improving Australia’s preparedness for both the
negative and the positive aspects of future rapid and surprising change.

The challenge for Australia 21 is to understand the different perceptions of the future and 
the actions people take, or could take, as a result of these perceptions. We seek to provide
information, ideas, tools and hope to leaders across Australian society so that resilient and
constructive approaches to preparing for major change can be supported and encouraged. 
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Box 7: Two Australian examples of lessons learned about
the complexity of environmental systems
Prickly Pear, a cactus, was introduced with the First Fleet along with cochineal beetles that
were to form the basis for a dye industry. This introduction illustrates failure to consider the
full implications as Prickly Pear spread throughout much of Australia under ideal climatic
conditions and no control by predators (Tanner 2006). A measure of control was eventually
achieved by introducing a predatory moth. 

Cane Toads were introduced to Australia in 1935 to control beetles that were pests in cane
fields. There was inadequate consideration of whether this species was fit for the job. It was
soon discovered that cane toads eat a much wider range of prey than cane beetles and
forage mostly at night when a range of native animals are available and much more
attractive than beetles. Cane toads now are spreading across northern Australia.



Barriers to anticipating rapid and surprising change
As discussed above, methods exist in several disciplines for exploring possible rapid and surprising
change in the future. The major challenge is to build agreement to do this exploration and
engender commitment to make it happen.

It has been argued that modern organisations and human societies lack good mechanisms for
thinking about and preparing for multiple futures (Schwartz 1996; Slaughter 1996). Eminent
future thinker and corporate planner Peter Schwartz (2003) has given numerous examples of
surprises that had major impacts on the world that in retrospect were inevitable and could have
been broadly anticipated and better prepared for if better mechanisms for future thinking were 
in place. Examples include the collapse of Communism and a major terrorist attack in the USA.
Jared Diamond, drawing on the thinking of a range of scholars, gave examples of past societies
whose collapse he argued was due on part to failure to anticipate and deal with emerging 
trends and potential non-gradual changes (Box 8).

One of the reasons societies fail to anticipate and detect emerging change is that unless a
deliberate effort is made people get their information only once it reaches the mass media 
(Figure 2). This can be several decades after the change first started to emerge. By then, it may
well have approached or gone past the point of irreversible change. The management of public
infrastructure, the widespread skills shortages and inadequate planning for population increases
are all contemporary socio-political examples in Australia, particularly obvious around our large
cities. Similarly, the history of salinity in Australia, which has been emerging since the late 1800s,
and our management of water are relevant environmental examples of how trends have taken a
long time to reach public consciousness.
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Box 8: The reasons that societies collapse according 
to Diamond (2005)
• inadvertent environmental damage 
• climate change
• hostile neighbours
• lack of friendly trade partners
• inappropriate societal responses to challenges

- Failure to anticipate
- Failure to perceive
- Rational bad behaviour
- Disastrous values

Figure 2: The
evolution of issues
(Inayatullah 2005).
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A good demonstration of the problems that humans have dealing with change that occurs slowly
for a while but then becomes rapid and surprising it is the way that many lakes become suddenly
polluted (Box 3). Research on the processes of decision making about lakes in Wisconsin, USA,
revealed that even with understanding of the process of phosphorus accumulation it is almost
impossible for decision makers to avoid condition flips because they wait for evidence that a
tipping point is approach, by which time it is too late to prevent it (Carpenter et al. 1999).

Another problem, especially for technically minded people and organisations, is belief in
extrapolation of past trends to predict the future. Figure 3 illustrates two examples of 
over-reliance on extrapolation and under-anticipation of possible social trends for which 
no data were available. 

Over-belief in technical data can not only give false predictions but can also lead to missed
opportunities. An example of how this nearly happened is the refusal of technical experts in 
the US air force in 1953 to consider the suggestion presented by some scenario planners that
putting a rocket in orbit around the earth was possible within five years, doing the same with a
manned-craft could be possible within a decade, and landing a person on the moon was possible
before 2000 (Broderick 2001). As we know, the USA did better than this and yet the suggestions
seemed preposterous at the time and the policy of John F. Kennedy to fund the space race was
seen as foolhardy by many.

Many similar examples abound of how over-emphasis on what seems to be impossible could have
caused opportunities to be missed (e.g. the belief that heavier than air vehicles could fly, the
scepticism that diseases were caused by microscopically small organisms, and the belief that
running a mile in less than 4 minutes was beyond human capability). 

One of the barriers to preparing for the future that Australia 21’s Tipping Points project needs
to address is the lack of belief among some Australians in what is possible for this country in
the future.

In summary, there are at least four major reasons why non-gradual change could trip us up 
in the future:

• failure to anticipate the types of non-gradual change that are possible in the future;
• failure to be watching for possible changes to emerge; 
• assuming that the future can be predicted by extrapolating from the past (or refusing to 

consider any future possibility that is not consistent with past trends)
• assuming there will be plenty of time to devise solutions and take action once problems or

opportunities are apparent
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Figure 3: Prediction of the
future from past trends.
(a) Forecasts of ship
building in Western
Europe; (b) Forecasts of
power consumption in
The Netherlands (van der
Heijden 1996).



Reasons for optimism
There are, however, many reasons for optimism. Understanding of the ways in which human
societies and the natural environment interact has advanced to the point where a pretty good job
can be done of anticipating the types of rapid and surprising changes that are possible, how to
know when they are likely, and how to prepare for them. Scholars also are starting to learn about
how to encourage the type of rapid and surprising changes that are desirable for society.

A recent edition of World Watch Magazine (Marten et al. 2005) highlighted the growing
appreciation of tipping points among community groups. It reported that: “In places as diverse as
the Philippines, India, and New York City, people are addressing complex environmental problems
by finding their positive "tipping points" — a point where catalytic action can set off a cascade
of positive changes that tip the system towards sustainability. We don't have to solve an entire
problem at once. We make a few key changes and let a system use its self-organizing powers to
mend itself."

As time moves into the twenty-first century, Australia and the world are faced with the biggest
challenges and opportunities they have ever faced. Humans have unprecedented capacity to
prepare for a range of futures if they accept the need to consider them, and choose to use
knowledge constructively.

Getting the communication right
Change strategies over recent decades in both Australia and overseas have relied on businesses
and governments. Australia has relied on elected leadership to drive systemic change. However
change has been frustratingly slow in critical areas such as climate. There is a need to involve a
broader cross section of Australian society in dialogue and thinking about better ways to
approach the future. 

Building a resilient Australia will require not only individual and societal behaviour change but
also modifications in regulatory approaches, markets and other social institutions. These cannot
happen unless leaders across Australian society understand both the issues and the potential
solutions. A key challenge for Australia 21’s Tipping Points project is to communicate the
understandings and ideas in practical and meaningful ways to a range of key decision makers.

Structural initiatives can be characterised as “one in, all in” decisions by the community, or as
“mutual coercion, mutually agreed upon”. Work by economists such as Richard Thaler at the
University of Chicago (Thaler 1993) shows that democratic decisions to bind everyone, even if
they have opt-out clauses, are more popular, and more significantly complied with by a factor of
2 or more, than even the best initiatives that rely on opt-in or “voluntary” participation on an
individual-by-individual basis. Even personal behavioural objectives need to utilise mutual
coercion strategies to achieve success.

This means building political support for action by Government and other institutions of the
community acting together, rather than asking individuals to make personal changes to their
behaviours.

Some commentators, in particular linguist George Lakoff (2004), assert that people do not
respond to facts if they can't fit them into a metaphor or frame they understand. Lakoff believes
that for most people climate change, for example, is trapped in the “metaphor” of being a
nightmare of god or nature — i.e. not within the control of humanity. They suggest that climate
change naming reinforces this, and recommend using terms such as “carbon dioxide pollution” to
associate it with man-made “badness”.

At the moment in Australia there isn’t a clear agenda for change. The gap between “problem” and
a coherent and focused change agenda for Australia remains large. Knitting together a cohesive
and communicable agenda needs to be an important priority. 
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RESILIENCE: A FRAMEWORK FOR 
PREPARING FOR THE FUTURE
The capacity of Australian societies and ecosystems to cope with change is an especially relevant
topic at a time when Australians face environmental, social and economic disturbances that
threaten to change their lives in many desirable and undesirable ways. Recent research on the
concept of resilience in social and ecological systems provides a useful framework for assessing
what that capacity is and how it could be best maintained and, if necessary, improved

Origins of resilience thinking in ecological and social sciences
Over the past few decades, a body of thinking has emerged among ecologists, who were soon
joined by social scientists, that tries to explain the cycles of collapse and rebuilding that occur in
ecosystems, human social systems and probably many other systems. This approach explores what
properties give some systems the ability to return to their original state after a disturbance while
others do not (e.g. Redman & Kinzig 2003; Resilience Alliance 2007). According to this research,
ecological and social systems go through predictable phases:

• a growth phase, in which resources are readily available and are exploited
• a conservation phase, in which the complexity of the system has increased and resources are

locked up
• a release phase, in which things change rapidly and locked up resources are suddenly released

(this is sometimes referred to as a “collapse” phase because the previous complexity of the 
system is now falling apart)

• a re-organisation phase in which a new system is being developed and innovation is possible
because boundaries are now no longer clear or rigid (this is seen as an opportunity phase in both
social and ecological systems, where new ideas and ways of doing things can gain a foothold)

Central to this thinking is the notion of “resilience”. At first glance this seems a pretty 
common-sense concept, but it is by no means simple or well understood. One definition now
widely accepted comes from the Resilience Alliance, a research network including many of the
world’s leading ecologists and economists (Box 9).
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Box 9: Resilience as defined by the Resilience Alliance
(Resilience Alliance 2007)
Resilience is...
the ability to absorb disturbances, to be changed and then to re-organise and still have 
the same identity (retain the same basic structure and ways of functioning). It includes 
the ability to learn from the disturbance. A resilient system is forgiving of external shocks.
As resilience declines the magnitude of a shock from which it cannot recover gets smaller
and smaller. Resilience shifts attention from purely growth and efficiency to needed
recovery and flexibility. Growth and efficiency alone can often lead ecological systems,
businesses and societies into fragile rigidities, exposing them to turbulent transformation.
Learning, recovery and flexibility open eyes to novelty and new worlds of opportunity.

The aim of resilience management and governance is...
either, to keep the system within a particular configuration of states (system 'regime') that
will continue to deliver desired ecosystem goods and services (preventing the system from
moving into an un-desirable regime from which it is either difficult or impossible to recover)
or, to move from a less desirable to a more desirable regime. 

The basic concepts underpinning a resilience approach to policy and management are: 
non-linearity, alternate regimes and thresholds; adaptive cycles; multiple scales and cross-
scale effects — "panarchy"; adaptability; transformability; general versus specified resilience. 



Resilience is, however, used in a range of ways in other disciplines (Table 2).

Table 2: Use of the concept of resilience in a range of disciplines 
and societal contexts

Application and evolution of the concept
When the term resilience was applied to linked ecological-social systems it became necessary 
to distinguish between “general” resilience and "specified" resilience. Specified resilience is the
resilience of some aspect of a system (its productivity, the species it contains, the livelihoods of
people) to some defined shocks (a drought, a fire, a market shift). A generally resilient system
would be resilient to many potential shocks, although this might not be possible for some sets 
of shocks. For example, efforts to increase resilience of some aspect of a system to a specified set
of disturbances can unwittingly reduce the resilience of other aspects of that system to other,
non-specified (perhaps novel) disturbances. Balancing general resilience with specified resilience 
is a key challenge in preparing for future challenges and one that is often not considered by
planners and policy makers.

As thinking about resilience in social-ecological systems has evolved it has been recognised 
that when considering how well a system is prepared for the future its adaptability and
transformability should be considered along with its resilience (Table 3).  To understand the
resilience of a social-ecological system (including business and political systems) it is important 
to consider multiple scales of interactions and processes — at the very least one scale above and
one below the one you are interested in (Anderies et al. 2006).

Considerable progress has been made in recent years towards defining resilience in scientific and
mathematical terms and measuring it in practical application (Walker et al. 2006 and other
articles in that special issue). This means there is now a robustness that can be applied to our
thinking about the future.  
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Webster’s
Dictionary
definition

The capability of a strained body to recover its size and shape after deformation caused
especially by compressive stress an ability to recover from or adjust easily to misfortune or
change

Material Science The ability of a material to absorb energy when deformed elastically and to return it when
unloaded (rubber and high-carbon steel springs, for example)

Ecology Equilibrium view — the ability of systems to return to their stable equilibrium point after
disruption

Non-equilibrium view — the ability of a system to adapt and adjust to changing internal or
external processes

Ecological resilience emphasizes the level of disturbances that the system can absorb before
the system changes structure

Engineering resilience emphasizes resistance to disturbances and how long the system
requires to return to the equilibrium steady state.

Psychology The process and outcome of successfully adapting to difficult or challenging life experiences,
especially highly stressful or traumatic events (resilient individuals tend to exhibit optimism,
self-efficacy, a sense of mastery, a sense of coherence, and hardiness)

Business The ability to dynamically reinvent business models and strategies as circumstances change
(instead of emphasizing recovery from crisis, these authors emphasize the business’s ability to
anticipate crises and constantly reinvent themselves)

Information
Networks

Here, resilience is a term often used to describe a desired characteristic of communication,
computer, and other information systems; however the term is usually only loosely defined and
is often used interchangeably with the term robustness. Resilience is usually used to describe a
system’s ability to continue operation when system components either fail or are attacked.

National security
and emergency
preparedness
(Britain)

Ensuring that the country as a whole can handle and recover quickly from any emergency,
such as a major flood, terrorist attack or industrial accident.
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Table 3: Characteristics and processes that give social and 
ecological systems resilience, adaptability and transformability
(Resilience Alliance 2007). 

The size of a shock needed to push a system across a threshold gets smaller as resilience declines.
Current examples are the strong reactions of some governments or religious organisations to
seemingly minor comments by others or to incidents involving small numbers of people who 
do not represent the majority. In the past, minimal, if any, responses would have been invoked.
Today the resilience of the relationship between different sectors of international society is low
and so the likelihood of major upheavals is higher. One way in which this appears to be emerging
in Australia is simmering racial tensions that take little provocation to turn into violence.

Lessons from resilience thinking
A short, accessible account of resilience thinking is presented in a recent book of that name
(Walker & Salt 2006). Several lessons have emerged which are useful in helping Australia prepare
for future challenges. Some of the changes that occur in ecosystems and social systems are not
really important in terms of their effects on humans, and some definitely are — such as changes
that are irreversible and that lead to "systems" shifting to undesirable (eg, low production) states.
Thus, it is important to consider what properties of social and ecological systems make them
susceptible or resistant to changes in state.

Many apparently unimportant small changes in societies and ecosystems, such as those induced
by small variations in climate, markets, population changes, food supply and the like, are in fact
very important in maintaining resilience. They are necessary for self-organising adjustments in the
system that keeps it adaptive, and able to respond to external shocks. Stabilising the system and
preventing change leads to loss of this response capacity. 

A key element of resilience, adaptive and transformative capacity is the fostering and valuing of
diverse viewpoints, because these provide alternative responses to a range of possible challenges
and opportunities (Resilience Alliance 2007). 

Governments or industries that fail to maintain resilience or the ability to adapt or transform in
the face of changing societal norms could suffer adverse consequences, but equally society itself
can suffer when it does not have these capacities when norms become confused.

Some key questions for Australia arising from resilience thinking are: 

• what are the big, national scale thresholds that potentially could de-stabilise our current way
of living, if they are crossed?

• what sorts of disturbances are they associated with?
• what is our current disturbance regime, and how might it change?
• how do current trends and government policies align with the ideas of resilience thinking?
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RESILIENCE ADAPTABILITY TRANSFORMABILITY

Diversity

Connectedness

Openness

Quick response

Reserves

Overlapping institutions

Social capital

• leadership, trust

Human capital 
• skills, education, health

Financial resources

Natural capital

Ongoing learning

Experimentation

Support for change

Trust

Human, built, natural capitals

Cross-scale awareness



Approaches to policy often struggle to acknowledge or deal with the possible existence of
alternate states and thresholds. They frequently assume that people will be able to recover from
any disturbance; that they can manage the situation after it has emerged and is well established.
Societies promote persistence and perseverance and, in general, do not embrace change as a
necessary, healthy component of progress that needs to be acknowledged and prepared for 
rather than ignored. 

Moving into the twenty-first century, Australians are faced with the biggest challenges and
opportunities that they have ever faced. They have unprecedented understanding of the ways in
which the natural world and human societies work. They have at their disposal tools to enable
them to think about future challenges more clearly and realistically than previous generations.
What they seem to lack is the help and encouragement to do so.

An analysis of Australia in terms of national potential thresholds and "regime shifts" would
open up a much needed debate on changes in policy and institutions required to enhance the
resilience of the country. This is a vital part of this project.
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PUTTING THE IDEAS INTO ACTION
Societies, enterprises and individuals have collapsed or failed throughout history because, among
other things, they did not anticipate and prepare for possible change nor perceive its approach
(Tainter 1988; Diamond 2005) (Box 3). 

There are at least three powerful ways to address the challenges of the future:

• anticipation and early perception of future challenges and opportunities;
• consideration of what needs to be done to deal with multiple possibilities, and building and

maintaining the capacity of society to respond in timely and appropriate ways to change; and
• providing the right information in useful and meaningful ways to a range of decision makers.

The issues we have discussed in this paper — dealing with the complexity, especially the non-
linearity, of change in social-ecological systems, considering and preparing for multiple plausible
future challenges and opportunities, and understanding and building resilience in our ecosystems
and our society — are major challenges because dealing with them has not been comfortable, or
even understandable, to most people, including leaders, in society. 

A further major challenge for this project is: Understanding how people perceive the evidence
that we say points towards tipping points and exploring how we can frame our explanation of
this evidence in ways that allows others to relate to the issues and engage in productive dialogue
about them. 

Anticipating and perceiving change
We plan to apply some of the many well-developed and effective methods for anticipating future
change that exist (e.g. Schwartz 1996; van der Heijden 1996; Glenn & Gordon 2003; MA 2005).
These methods acknowledge that many future challenges are not predictable by extrapolating
from the past and present. Informed imagination is required. 

This thinking has a long way to go but it is time to ask several key questions with respect to
social, economic and environmental changes:

• can we anticipate the types of rapid and surprising change that is plausible?
• can we tell when a rapid and surprising change is approaching?
• do we understand how to pull back from rapid and surprising changes?
• do we understand how to manage the transition through a rapid and surprising change 

to produce an acceptable outcome?
• can we agree on the key elements of research and strategies for getting earl warning of 

future change that affects Australia?

We plan in this program to bring exceptional people together from across science, business,
politics, public service, communication, and the community to identify potential rapid and
surprising changes for Australia and consider how we best prepare for them. With these
insights, we propose to create a discussion which will itself influence the approach of and
response to, these rapid and surprising changes. 

Preparing Australia for multiple futures
We aim to build a coalition of leading thinkers who are interested in identifying and preparing for
major change in Australia’s future. Thinking along these lines has been developing for some time
among leaders in business, health, welfare, psychology, engineering, ecology, economics and
others sectors of Australian society. Australia 21 plans to bring these thinkers together as a
launching pad for a “big step forward” in thinking about how to address the challenges 
discussed in this paper.

Rapid and Surprising Change in Australia’s Future



Taking George Lakoff’s advice (Lakoff 2004), we intend to reframe the debate about major change
issues with metaphors that Australian society and its leaders understand. We cannot say now what
the outcome of this process will be — it needs to involve a range of those leaders and some
research on what the relevant messages should be.

We need credible and viable futures. We are seeking no less than to influence the way we
approach our future and to stimulate discourse on the choices and consequences of taking or
failing to take appropriate and timely action.

We need a range of sector specific agendas based on mutual benefits. Solid research will be
needed to set the framework for these layers of agenda. Leadership is required. The layers of 
detail could and should then be negotiated as part of discussions with regional and industry
coalition partners.

We aim to produce succinct pictures of what the future could look like, addressing such 
questions as. 

• what would a resilient system look like? 
• what steps are needed to get there? 
• what does it mean for different communities and what do they think? (eg. farmers, fisheries,

mining, manufacturing, tourism, etc).
• what it would mean for infrastructure, media, government, and the economy? 

There are some threads of hope to help us construct a better frame: 

• if Australians act in time they can avert "tipping point" cataclysms
• actions Australians take could re-invigorate economies and jobs; for example as they retrofit

existing plant and equipment, build distributed renewable energy networks and convert the
nation’s infrastructure and economies.

It is our intention to bring the findings of our analysis of the rapid and surprising changes facing
the nation to widespread attention. 

Two foci for research
Within the issues discussed above there are two underpinning themes that require a 
research focus:

1. Documentation and explanation of:
a. how rapid and surprising change has occurred in Australia in the past and might occur in

the near and not-so-near future;
b. what events, processes and people have contributed to desirable and undesirable resilience,

adaptability and transformability in Australian social, economic and ecological systems;
c. if and how Australia can purposefully build desirable resilience, adaptability 

and transformability.

2. Exploring in depth:
a. how Australians, individually and collectively, perceive and respond to the possibilities of 

dramatic change, whether it is global warming, a global economic crisis, or some other event.
b. how Australia can respond in the most adaptive manner to the various physical and social

dimensions of global change;
c. how rapid and surprising changes and other dramatic change can be communicated to 

decision makers at a range of levels in a number of sectors of Australian society so that the
potential changes themselves, as well as the options for preparing for them, are understood
in terms and concepts that are relevant to the different backgrounds and experiences of 
different parts of Australian society.

These two research areas are the foci for a detailed research agenda outlined in another 
Australia 21 document.
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APPENDIX 1 — FURTHER EXAMPLES OF 
RAPID AND SURPRISING CHANGES
Rapid and surprising changes come about when multiple factors interact, when exceptional
people and circumstances are involved, and when an idea, message, disease organism etc. has
particular impact (Gladwell 2000). Rapid and surprising changes have been identified in the
ecological, medical, business and social literature (Table 2).

Table 2: Examples of rapid and surprising change in ecosystems, 
health, business and society1
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Rapid and 
surprising change

Examples

Ecological Reversal of North Atlantic current leading to rapid climate change (as happened in the past + possibly
in the near future)
Coral bleaching, Great Barrier Reef, Australia
Coral to brown algae, Caribbean Sea, South America
Desertification, The Sahel
Dryland salinity, south-western Western Australia
Loss of Fisheries: anchoveta fishery, Peru (1950s–1990)
Loss of Fisheries: Anglo-Icelandic Cod Wars (1950s–1970s)
Forest to grassland, South-East Asia and Africa
Grassland to woodland, Chobe National Park, Botswana
Creation of a Dead zone in the Gulf of Mexico (1980s)
Impact of tourism on bottlenose dolphins in Fiordland, New Zealand
Lake eutrophication, Denmark, USA, England, Sweden, Turkey, The Netherlands, New Zealand, Australia
Ocean eutrophication, Baltic Sea, Pacific Ocean, most others
Pest outbreaks (e.g Bark beetles in USA & Canada)
Decline of sea otters, North Pacific Ocean
Population density of wildebeest, Kruger National Park
Population persistence of butterflies, birds, lizards, fish and other animals with habitat modification in
Australia, Finland, Antarctica, South Africa, USA and elsewhere
Soil erosion and stocking quotas, southern Iceland

(The above is a sub-set of 97 examples available in the Resilience Alliance database)

Medical Outbreaks of suicide after high profile suicide
Various disease epidemics 
Escalation of crowd violence once threshold proportion gets involved
Continued drying in eastern Australia coupled with periodic heat waves potentially leading 
to medical emergencies

Business Demand for new (or old) products (eg, resurgence of demand for hush puppies in the USA)
Runs on stock prices once a critical threshold in rate of price decline is exceeded
Margin calls + Compound interest

Social Social and ecological collapse, Easter Island
Social shift: Mapungubwe society, Limpopo Valley, South Africa (ca. 1290 AD)
Social shift: Natufian culture (ca. 10, 000 B.C. and 6,400 B.C.), Levant and Northern Mesopotamia
Societal collapse with prolonged drought, Mayan civilisation
Societal collapse, Chaco Canyon, USA
Collapse of society in the Puna de Atacama, Chile
Collapse of the Mochica IV culture (ca. 600 A.D.), coastal Peru 
Possible collapse of atoll communities 
Tiwanaka societal collapse (ca.1000 A.D.), Bolivia and Peru
Simultaneous droughts in the central USA and in China's agricultural areas leading to threats to
global food reserves.
Failure of the Asian monsoon for 2 out of 3 or 4 years, leading to  starvation and mass migration,
which not only impacts on Asia but also Australia in terms of aid and migration pressures

1 Drawn from various sources, but particularly: (1) Resilience Alliance and Santa Fe Institute (2007);
and (2) Gladwell (2000), 
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There are few rigorous published assessments of these possibilities. As part of Australia 21’s
Tipping Points project we will ask a series of specialists from a range of disciplines to examine
these and other potential challenges and we will produce a commentary of the potential routes
by which they could arise, early warning signs, potential consequences and approaches to
preparing for them.

Below we consider, briefly, three examples that illustrate the range of rapid and surprising
changes that Australia might face in the future.

Climate change
As explained already, rapid and surprising changes come about because of the interactions of
many processes. This is why the approach of a rapid and surprising change is often hard to spot,
and why people are often surprised once they realise a rapid and surprising change is upon them.
It is also why rapid and surprising changes can be so hard to reverse — because it requires
reversing several processes rather than one and also addressing the interactions among 
those processes. 

These intricacies are demonstrated perfectly in both the biogeochemical processes causing climate
change and the social processes that have delayed recognition that climate change is happening.

Possible impacts of climate change on Australia in coming decades include (Pittock 2003):

• increased severity of droughts
• greater frequency of extreme events, including heavy rains, floods, storm surges, tropical

cyclones, mid-latitude storms and heavy rain events
• increase in temperatures by 0.4 to 2.0 °C by 2030, and 1.0 to 6.0 °C by 2070, relative to 

1990 (greater increases inland than near the coasts) with associated increases in potential
evaporation and heatwaves, and fewer frosts 

• changes of rainfall in the south-west in the range of –20% to +5% by 2030, and –60% to
+10% by 2070, with changes of –10% to +5% by 2030 and –35% to +10% by 2070 in parts of
south-eastern Australia. 

As well as these impacts of gradual climate change, there is the possibility of several climatic
rapid and surprising changes — called “large-scale singular events” by the International Panel 
on Climate Change (McCarthy et al. 2001).These plausible, abrupt and likely irreversible Earth
system events could take more than a century to come about some could occur within decades.
McCarthy et al. (2001) state: “Human-induced climate change has the potential to trigger 
large-scale changes in Earth systems that could have severe consequences at regional or global
scales. The probabilities of triggering such events are poorly understood but should not be
ignored, given the severity of the consequences.”

Climatic rapid and surprising changes include complete or partial shutdown of the North Atlantic
and Antarctic Deep Water formation, disintegration and melting of the West Antarctic and
Greenland Ice Sheets, and major changes in the carbon cycle due to biospheric effects (Table 4).

Several other recent publications have emphasized the importance of taking account of possible
abrupt climate change in risk analyses (NRC 2002; Alley et al. 2003; Schwartz & Randall 2004).
For example, Alley et al. (2004)  state that:

“...it is conceivable that human forcing of climate change is increasing the probability of large,
abrupt events. Were such an event to recur, the economic and ecological impacts could be
large and potentially serious.”

While some of these commentators think that reducing human impacts now could delay, or even
avoid, abrupt climate change, others fear that it is too late and that all attention should now be
paid to preparing for the impacts (Lovelock 2006).
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Table 4: Plausible biogeochemical rapid and surprising changes 
(large-scale singular events). Modified slightly from McCarthy et al.
(2001) (Table 19.6), who present and discuss the evidence.
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Singularity Causal Process Impacts

Nonlinear response
of thermohaline
circulation (THC)

Changes in water temperature and
freshwater input could result in complete
shutdown of North Atlantic THC or
regional shutdown in the Labrador and
Greenland Seas. In the Southern Ocean,
formation of Antarctic bottomwater could
shut down. Such events are found in the
paleoclimatic record, so they are plausible. 

Severe consequences for
marine ecosystems and
fisheries. Complete shutdown
would lead to a stagnant deep
ocean. Major change in heat
budget and climate of
northwestern Europe.

Disintegration of
West Antarctic Ice
Sheet (WAIS), with
subsequent large
sea-level rise

WAIS may be vulnerable to climate
change because it is grounded below sea
level. Its disintegration could raise global
sea level by 4–6 m. Disintegration could
be initiated irreversibly in the 21st
century, although it may take much
longer to complete. 

Considerable and historically
rapid sea-level rise would
widely exceed adaptive
capacity of most coastal
structures and ecosystems.

Runaway carbon
dynamics

Reduced efficiency of absorption of
carbon by the ocean and plants on land.
Carbon and other greenhouse gases could
be released from biological systems on
land, which could fed on itself and
increase even faster. 

Rapid, largely uncontrollable
increases in atmospheric
carbon concentrations and
subsequent climate change
would increase all impacts of
climate change and make it
difficult for biodiversity of
human societies to adapt.

Transformation of
continental
monsoons 

Intensification of Asian summer monsoon
cased by increased greenhouse gases.
Likely to be accompanied by increased
variation in rainfall between seasons. 

Severe impacts on food
production and flood and
drought occurrences in Asia.

Changes in the
timing and patterns
of crucial climate
system processes
such as ENSO, NAO,
AAO, and AO

ENSO could shift toward a more El Niño-
like mean state with eastward shift of
precipitation patterns. ENSO’s variability
could increase. 

Changed drought and flood
patterns and changed
distribution of tropical
cyclones. 

Rearrangement of
the distribution of
plants, animals and
other life as a result
of rising CO2
concentrations and
climate change 

Large-scale redistribution of vegetation
patterns. Possible rapid dieback of tropical
forests and other biomes or more gradual
shifts. More frequent fire could accelerate
ecosystem changes.

All models initially simulate an
increase in biospheric carbon
uptake, which levels out later.
Only a few models simulate
carbon release.

Destabilization of
international order
by environmental
refugees and
emergence of
conflicts as a result
of multiple climate
change impacts

Climate change — alone or in combination
with other environmental pressures —
may exacerbate resource scarcities in
developing countries. These effects are
thought to be highly nonlinear, with
potential to exceed critical thresholds
along each branch of the causal chain.

This could have severe social
effects, which, in turn, may
cause several types of conflict,
including scarcity disputes
between countries, clashes
between ethnic groups, and civil
strife and insurgency, each with
potentially serious repercussions
for the security interests of the
developed world.
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The vast majority of qualified scientists now agree that the earth’s climate is warming and 
that human activity is making a major contribution to that warming Weart 2003; Steffen et al.
2004a, b).

This consensus, however, only emerged in the last two decades after more than a century of
waxing and waning agreement, disagreement, claim and counterclaim, confidence and scepticism
(Weart 2003). 

Early in the 20th century scientists were convinced that global climate was relatively stable and
constant and that if it changed this would happen only gradually over many tens of thousands of
years. In the 1950s evidence emerged that some changes in the past had taken only a few
thousand years. During the 1960s and 1970s, new theories, new interpretations of human
influences on the planet and its atmosphere, and new data on climate itself suggested to some
(but certainly not all) that climate could change significantly in only a few hundred years. Since
then data have emerged from a range of sources to make it clear that global climate has shifted
radically in the past, and could shift radically again, within a century or even within a decade
(NRC 2002; Weart 2003; Pittock 2004).

The history of the emergence of consensus on climate change is reviewed by Weart (2003). 
In a nutshell:

Tracking the world’s average temperature from the late 19th century, people in the 1930s
realized there had been a pronounced warming. During the 1960s, scientists found that over
the past couple of decades the trend had shifted to cooling. Many scientists predicted a
continued and prolonged cooling, perhaps a phase of a long natural cycle or perhaps caused
by human activities. Others insisted that humanity’s emission of gases would bring warming
over the long run. In the late 1970s, this group’s views became predominant. By the late
1980s, it was plain that the cooling spell, whose cause remained mysterious, had been a
temporary distraction. For whatever reason, unprecedented global warming was underway.”

This process had several intertwined strands that at times progressed and at other times set back
consensus. Measurements were initially patchy and unreliable. This led to debate about whether
cooling, warming or no trends were occurring, whether trends were local or global, whether the
trends were due to climate changing or to human impacts, including the growth of cities, and
whether measurements were being made in the right places.

As debate focused the questions that needed to be answered and the measurements needed to
answer those questions the data themselves set back consensus because the theoretical
framework and public understanding of the complex processes were inadequate and because of
the natural tendency of humans to deny change that questions their existing view of the world.

The idea that climate was changing was hotly debated as long ago as the 1930’s. After a long
process it was eventually recognized that the earth’s climate had been warming between the
1890s and 1940. Just as consensus was emerging that climate was not unchanging and that
human activities could have an impact, it was recognized that global temperature had started to
fall again after 1940 until the early 1960s. It appears, in retrospect that this was partly due to
normal variations in natural forces but was probably also aided by the impact of pollution
reducing the penetration of sunlight to the earth’s surface. This temporary cooling set back
consensus because it called into doubt not only whether humans were having an impact but also
the very notion that climate was changing in the long term. In the minds of the public, this and
the following period of intense scientific debate gave the impression that climate science was
disorganized and highly uncertain — a reputation it has only recently lived-down.

It has only been in the past two decades that the scientific data have consistently indicated the
same general trends, the weaknesses in theories to explain the data have been addressed, and the
public have seen consistency between their own experience and what the scientists are predicting.
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This is the classical rapid and surprising change process described by Gladwell (2000): involvement
of exceptional people with exceptional connections and/or ideas; a special or “sticky” issue, and
an issue that people were ready to hear about. 

Australia’s Climate Institute recently published a document describing 10 steps that they believe
have led to tipping points in attitudes towards climate change (Box 1).

A technological tipping point?
For some time there has been speculation about a technological “singularity” — a time when the
rate of increase in technological innovation and human power to manipulate ourselves and our
environment is so fast that society cannot assimilate the change or deal with it in a planned and
rational way (Moravec 1998; Broderick 2001; Vinge 2003). 

A prime example of the sort of technological change that could bring on a singularity is
computing technology. Since the advent of computers, computing power has been doubling every
18 months and this shows no sign of slowing. At this rate, the power of an affordable computer
could exceed that of the human brain between 2030 and 2050 (Figure 4). 

This would raise ethical, moral and logistical questions (Broderick 2001) like:

• could or should humans enhance their brains with computer implants?
• if the contents of a human brain could be downloads to a computer for storage or use in a

new body, should it be?
• if computers can outperform humans in some spheres of endeavour what roles can, or should,

humans play in future societies?
• could or should humans, regulate the development and application of advanced computer 

systems for peaceful or other purposes?
• what could happen to government, social norms, belief systems, morals and ethics during a

period of rapid and uncontrollable increases in information generation and circulation?

Other components of a technological singularity, with their own moral, ethical and logistical 
challenges, might include:

• medical science eliminating all life-threatening diseases and delaying the aging process
• environmental technologies capable of repairing and redesigning ecosystems
• genetic and nano technologies capable of use to design offspring and “renovate” 

existing people
• the ability to generate food and water from the molecules existing in the air, freeing 

humans from any reliance on natural resources
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While many aspects of a technological singularity might sound fanciful, reputable scientists
believe many of the developments listed above are plausible in the next 20–40 years. What is
more important is that if even a few of these developments begin to emerge at even a fraction of
the rate suggested by the singularity watchers then societies around the world will be facing
major tensions in adapting to new possibilities in orderly ways using increasingly outmoded
institutional arrangements. Within this environment of societies struggling with technological
change, Australia needs to not only be resilient, adapt or transform but also remain competitive
with other nations (if indeed existing national boundaries and governments persist). 

While human kind struggles with out of control technological change, western societies will be
facing the challenge of aging populations, developing countries will face the scourges of diseases
of excess, such as obesity and diabetes, and some believe that human civilisations in general will
start to decline as do all species that come to dominate their environment and over exploit
resources (Morrison 1999). 

What makes all of this especially troubling is the limited ability of human societies to look at
themselves in a detached way to diagnose their challenges objectively. It appears that the human
brain is prone to interpreting facts to support what it already believes (Kluger 2006; Kaufman
2005). This makes it a very slow process to change dominant viewpoints on how society 
should operate 

As with the other examples of rapid and surprising changes discussed in this paper, the
possibility of a technological singularity highlights the need to better understand how
Australian society perceives and responds to uncertain change and what characteristics are
needs to give our society resilience, adaptability and the ability to transform constructively
where necessary. 
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Figure 4: Changing computing power.

The points on the graph relate to a
wide range of different calculating
devices, including many models of
computers over the past 40 years. By
about 2030 it is expected that
computers will have computational
capacity equal to the human brain.
Source: Moravec, H. (1998).



Tipping points in the way people receive, perceive and
respond to change
As already noted, rapid and surprising changes are not confined to biophysical and technological
systems; they also occur in social systems. A key dimension is that how people respond to change
or unexpected events depends on how they interpret what is happening, and how it relates their
own circumstances.

In Australia, evidence is growing that public perceptions about the world are becoming
increasingly pessimistic, with a widening gap between political priorities and public preferences.
Despite a decade-and-a-half-long economic boom that has seen sustained, strong economic
growth, declining unemployment, low interest rates and rising incomes, more Australians appear
to believe quality of life is declining.

Several recent reports (Ipsos Mackay, 2005a, b; Eckersley, 2005, 2006a, b) suggest there is 
growing concern about the state of Australian society - rougher, tougher, more competitive, 
less compassionate — that is producing stress, edginess and a feeling of personal vulnerability.
Australians feel they are ‘lurching from one difficulty to another with the prospect of a serious
crisis emerging’. The blame is directed at politicians who are seen to have neglected to invest in
Australia’s future.

A 2005 Ipsos Mackay survey, repeating questions asked in 1988 and 1995 studies, found that the
proportion of Australians saying quality life in about 15 years’ time would be better fell from 30
per cent in 1988 to 23 per cent in 2005; the proportion that said it would be worse rose from 40
to 46 per cent.

Of two positive scenarios offered for Australia’s future — one focused on individual wealth,
economic growth and enjoying ‘the good life’; the other on community, family, equality and
environmental sustainability — 73 per cent of respondents expected the former, but 93 per cent
preferred the latter. This gap between expectations and preferences has widened markedly 
since 1995. 

Optimism about the future of world has slumped. Asked to choose between two statements about
the world in the 21st century, only 23 per cent thought it was likely to be ‘a new age of peace
and prosperity’; 66 per cent opted for ‘a bad time of crisis and trouble’. 

The results suggest a profound loss of faith in a future constructed around notions of material
progress, economic growth and scientific and technological fixes to the challenges of this century.
People no longer believe in the ‘official story’ of the future on which governments base their
policies. History and legend show that when the gap between the ideal and real becomes too
wide, the system eventually breaks down (Tuchman 1989). 
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One factor behind these trends is that our perceptions of the future are increasingly shaped by
the images of global or distant threat and disaster to which people are exposed: earthquakes,
hurricanes, floods, disease pandemics, terrorist attacks, genocide, and famine. 

While these hazards are not new — the Cuban missile crisis of the 1960s and the then imminent
prospect of a nuclear war between the United States and USSR are cited as evidence that we have
lived with the prospect of global annihilation for several generations — the fears then were never
so sustained and varied, and so powerfully reinforced by the frequency, immediacy and vividness
of today’s media images.

These visions are becoming more significant to our social expectations and individual actions. 
Our responses to these apocalyptic suspicions about the century ahead involve subtle and 
complex interactions between the world ‘out there’ and the world ‘in here’ (in our minds).
Evidence suggests that people are being drawn in at least three directions by the prospects 
of dramatic, even catastrophic, social, economic and environmental changes: towards 
apocalyptic nihilism, fundamentalism, or activism (Eckersley 2006). 

The distinctions between these responses are really quite fuzzy. They should be thought of as
tendencies, or deviations from the norm, with subtle to extreme manifestations, and which can
overlap, co-exist and change over time in individuals and groups. The intention of articulating
these social expectations is to highlight the way that people, individually and collectively, can
respond very differently to the same perceptions of threat and hazard. People underestimate 
the importance of this point. 

Apocalyptic nihilism: the abandonment of belief; decadence rules. 

At the extreme are young criminals who, in the words of an American prison teacher, ‘think and
act as though it’s an extremely late hour in the day, and nothing much matters anymore’, whose
apocalyptic language conveys a message that ‘in a world stripped of meaning and self-identity,
adolescents can come to understand violence itself as a morally grounded gesture, a kind of
purifying attempt to intervene against the nothingness’ (Powers 2002).

Others respond in less dramatic ways to this sense that ‘it’s a late hour in the day’. They could, for
example, become even more determined to succeed, to be a winner at all costs, or lose themselves
in the quest for pleasure or excitement. These lifestyles have their own hazards, including various
forms of addiction. Nihilistic inclinations are evident at a more mundane level in a growing
political disengagement: a focus on home and hearth, on tending our own patch. 

The happiest participants in his studies, Australian researcher Hugh Mackay (2001) has said, were
‘those whose horizons were most limited, and whose concerns were unremittingly local,
immediate and personal’. 

Rapid and Surprising Change in Australia’s Future



But there is a cost in this resort: the sense of the world as threatening and hostile, and that
ultimately people are on their own, produces a fraying of citizenship and democracy, and a
vulnerability to the politics of self-interest and fear. We lose any sense of the community 
or the collective interest.

Apocalyptic fundamentalism: the retreat to certain belief (whether secular or religious); 
dogma rules. 

In an extreme form, this is seen in ‘end time’ thinking, rife among fundamentalist Christians in the
US, in which global war and warming are embraced as harbingers of the Rapture and Christ’s
return to Earth (Scherer 2004). It is also there in the fatalism of Islamic fundamentalists preparing
for jihad, and using suicide bombers for whom death is the ultimate glory. 

The growth in fundamentalist thought extends beyond religion. Neo-liberal economics also
represents a form of fundamentalism in its rigid adherence to an economic doctrine in the face of
the growing evidence of its failure to deliver promised benefits. 

Fundamentalism produces a comforting certainty about life and a call to united action 
against threats, both moral and physical, including the perceived decadence of our times. 
But fundamentalism generates simplistic solutions to complex problems and, like nihilism, 
can lead to a view of violence ‘as a morally grounded gesture’, a kind of ‘purifying attempt’ 
to intervene against overwhelming uncertainty and insecurity — as today’s international 
terrorism and the war against it illustrates so terribly.

Apocalyptic activism: the transformation of belief; hope rules. 

This reflects the desire to create a new conceptual framework or worldview (stories, values,
beliefs) that will make a sustainable future possible. The so-called downshifters and cultural
creatives exemplify activism: people who are making a comprehensive shift in their worldview,
values and way of life, including trading off income for quality of life (Ray & Anderson 2000;
Hamilton & Mail 2003). Rejecting contemporary lifestyles and priorities, they are placing more
emphasis in their lives on relationships, communities, spirituality, nature and the environment, 
and ecological sustainability.

Apocalyptic nihilism and fundamentalism are finding clearer political expression at present than 
is activism, which has yet to find its voice in mainstream politics. With the loss of a wider faith,
there is a retreat from the public realm to the private, with many people turning inwards to focus
on their own lives. Trust in government and other ‘official’ institutions is eroded as leaders pursue
power and self-interest more ruthlessly. Nowhere is this more evident than in the poverty of
ethics exposed in numerous recent corporate scandals and collapses here and overseas. 

Nihilism and fundamentalism represent maladaptive responses to threat, whatever their 
short-term or personal appeal, because they do not address its root causes. Activism is an 
adaptive reaction (although taken to the extreme, it, too, can lead to a view of violence as
morally justified). 
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All three apocalyptic responses are growing in social intensity, a head-to-head contest that,
sooner or later, will shatter the status quo. The challenge for Australia and the world is to
understand how to influence the psychosocial dynamics of global changes to ensure the 
right response. 

Our research will seek to address this question and its implications for our resilience 
as a nation.

Tipping points in business and economics
Rapid and surprising changes are commonplace in business. Investment, for example, is based on
the principle that returns are not gradual but compound with time. Advertising and marketing
relay on the momentum that can build by word of mouth and peer pressure once a product is
established as socially desirable. The turn around that saw Hush Puppies shoes go from
unfashionable to high fashion within a year, for example, occurred because their use in 
some high-profile fashion events started a cascade of word of mouth endorsement that 
created a new demand (Gladwell 2000). 

On the other hand, the fortunes of small businesses, corporations and even whole economies can
founder on combinations of bad decisions and other pressures that themselves seem insignificant
but in combination are disastrous (Senge 1994; Gladwell 2000; Diamond 2005) (Box 8). The rapid
rise of dot-coms in the 1990s and the equally rapid decline of many dot-com companies in the
early 2000s, rapid declines of several Asian economies in the late 1990s, and the rash of corporate
scandals following the collapse of Enron in 2001–2002 are a few examples.

Business and the Australian economy are likely to face a number of rapidly escalating challenges
in the next two decades, including the aging of the Australian population, impacts of climate
change and variability on agriculture, tourism and domestic security in Australia and
neighbouring countries, and critical shortages of oil (Table 1; Appendix 1).

It will be a priority for this project to involve partners from the business community to help us
explore other implications of potential rapid and surprising changes for that sector.

Rapid and Surprising Change in Australia’s Future



APPENDIX 2 — CURRENT MEMBERS OF THE 
CORE PROGRAM TEAM
Peter Ampt, Australia 21 Scholar and Manager of the FATE (Future of Australia’s Threatened
Ecosystems) Program at UNSW under Professor Mike Archer. 

Dr Doug Cocks, human ecologist, production economist, futurist, and Divisional Fellow of the
CSIRO (Commonwealth Scientific and Industrial Research Organisation) Division of Sustainable
Ecosystems in Canberra

Dr Colin Butler, medical graduate, epidemiologist, and visiting research fellow at the National
Centre for Epidemiology and Population Health, at the Australian National University. 

Dr Steven Cork, ecologist, physiologist and futurist, previously senior principal research scientist
with CSIRO, now Australia 21 fellow, assistant director of forest policy with the Australian
Government’s Department of the Environment and Water Resources and Principal Consultant with
EcoInsights, a private environmental and futures consulting group in Canberra.

Kate Delaney, strategist and futurist with Delaney and Associates Pty Ltd, Canberra.

Professor Bob Douglas, medical graduate, retired founding director of the National Centre for
Epidemiology Population Health at the Australian National University, and chair of the board of
Australia 21.

Richard Eckersley, social researcher, director of Australia 21 and a visiting fellow at the National
Centre for Epidemiology and Population Health at the Australian National University, Canberra.

Dr Barney Foran, ecologist and futurist, recently retired CSIRO scientist, research associate in
Applied Physics at Sydney University.

Dr Graham Harris, author and aquatic ecologist, formerly a CSIRO Fellow; Chair of CSIRO's
Flagship Programs and Foundation Chief of CSIRO Land and Water, now self-employed, Adjunct
Professor at the University of Tasmania, trustee of the Australian Landscape Trust in Melbourne,
fellow of the Academy of Technological Science and Engineering, and Member of the
International Water Academy in Oslo. 

Dr Steve Hatfield Dodds, economist and social scientist, previously employed by Allen 
Consulting Group, Commonwealth Treasury, Department of Environment and Heritage, 
and the Australian National University, now Research Director of the CSIRO’s Social and 
Economic Integration initiative.

42



43

Stefan Kaufman, social researcher, Australia 21 fellow, and PhD student at the 
Australian National University

Sean Kidney, communications strategist for social change campaigns, small businessman, author,
runs web site developer Social Change Online, which has developed hundreds of public interest
web sites in Australia, NZ and the UK.

Deb Lavis, owner and managing director of Eco Tile Factory and Ginger Gecko Productions, a 
film production company exploring creative solutions to raise awareness of our environment, to
entertain and inspire individual commitment to a better world. Her community activities have
included Women Chiefs of Enterprises International, Adelaide City Council Central Market
Roundtable and inaugural President of Grote Street Business Association with Grote Eco Project
(businesses trading towards sustainability) and Small Business Advisory Council. She is creator 
of ECOtvc competition to make television messages for environmental sustainability.

Geoff McAlpine, historian , economist, and a connector of environmental science and economic
matters in policy contexts for 30 years in government departments, OECD, CSIRO, and 
Minister's offices.

Professor Will Steffen, Director of ANU's Institute for Environment, Chief Scientist of the
International Geosphere-Biosphere Programme (IGBP), headquartered in Stockholm, Sweden.  

Dr Brian Walker, post-retirement Fellow in CSIRO Sustainable Ecosystems, Program Director 
of the Resilience Alliance, fellow of the Australian Academy of Technological Sciences and
Engineering, Foreign Member of the Swedish Academy of Forestry and Agriculture past chair of
the Board of the Beijer International Institute for Ecological Economics in the Swedish Academy
of Science (2000 – 2002), leader of the International Decade of the Tropics Program on Responses
of Savannas to Stress and Disturbance (1984 to 1990), and of the Global Change and Terrestrial
Ecosystems Project of the IGBP (1989 to 1998).

Mike Waller, director Australia 21, director of Heuris Partners, a consulting company specialising
in strategy development, previously Chief Economist & head of environment and community
relations policy in BHP Ltd and senior positions in the UK Treasury and Australian public service,
including three years in the Prime Minster’s Department leading the development of National
Greenhouse and Ecologically Sustainable Development Strategies for Australia.

Michael Ward, educator, formerly Managing Director of Ecos Corporation, a sustainability
consultancy, Vice-President of Corporate Communications for UUNet Australia (OzEmail),
Executive Director of the Australian Republican Movement and manager of communication of
public health and education campaigns for the New South Wales Government Health Department. 
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