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As weather patterns shift, global warming is already 
changing our lives. Around the world people are 
facing a lack of water, loss of agricultural land and 
desertification, loss of employment and malnutrition; 
others rising sea-levels and storm surges, and more 
extreme weather events and fires.

Ecosystems are degrading and the rate of species 
loss due to human action is now more than 100 times 
the background level. The loss of our coral reefs is 
imminent, and natural systems we rely on for vital 
goods and services, as well as for pleasure, are being 
lost as temperatures rise.

We know many of the solutions: build renewable 
energy capacity, phase out fossil fuel use, be 
more energy efficient, and develop new transport 
technologies. They are part of the answer, but it’s 
not straight-forward, because the problems are 
also water, and peak oil, and failing ecosystems and 
the unsustainable use of natural energy and land 
resources, not just climate. Global warming is a 
manifestation of a deeper sustainability challenge: an 
ecological debt crisis.

Safe Climate Australia

To achieve a safe climate environment, we must build 
solutions so that greenhouse gases in the atmosphere 
are stabilised at levels that are sustainable for 
human and ecological needs. And in a safe-climate 
environment we would not undermine the survival 
requirements of other species.

But how do we get to a plan and the solutions for a 
safe future that fully solve the global warming crisis, 
and also work out the broader issues about how we 
live on this planet? In July 2009, Nobel prize-winner 
Al Gore launched Safe Climate Australia (SCA), a non-
party political organization, which understands that:

The responses to climate change globally and in •	
Australia are inadequate;

The scale, speed, and dangerous consequences •	
of climate change have created an emergency 
situation;

Transformational change in the way society •	
functions is necessary, possible and desirable; it 
is not too late to return to a safe climate given the 
will, creativity and sense of urgency appropriate 
to the task; and

SCA can make a positive, science-based, •	
solutions-oriented contribution to the climate 
challenge by developing a coherent Transition 
Plan for moving to a safe climate, with a focus on 
what can be done in Australia.

A Systems Approach

How do we get the solutions right? Our climate is 
a complex system, rather than a smooth, single-
cause, single-effect mechanism. It is intricate and can 
operate in non-linear ways, which means it can move 
very rapidly from one state to another, with disruption 
on a global scale. This may be starting right now.

So we must understand the system-wide problems, 
and find solutions for both the climate and the 
planet. For example, it’s no good deciding bio-fuels 
are the answer to peak oil if they divert agricultural 
cropland, such that widespread malnutrition is 
the consequence. Nor can we assume that simply 
cutting greenhouse emission will solve the problem, 
because the earth’s temperature will not fall for 
many hundreds of years and there are now deeper 
instabilities.

So we need a whole-of-system approach, working 
from the big picture (what is the system and how is 
it mal functioning), through success principles (for 
sustainable outcomes) to strategies and then actions: 
the initiatives, technologies, projects that fully solve 
the problem. This means planning for success from 
the outset, starting with a vision of the desired future 
state, rather than assumptions about what is currently 
possible or expedient. We should strive for a safe 
climate, rather than a tolerably dangerous one.
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Safety and Risk

We can succeed by building on a strong knowledge 
foundation, bringing out the enormous potential 
for innovation, learning from nature and aligning 
with the best-practice safety and risk-management 
approaches.

Global warming and the associated degradation of 
ecological systems represent a safety problem for 
humanity at an unprecedented scale. Managing the 
risks is extremely challenging given the complexity 
of the climate system and remaining uncertainties. 
There are also magnifying “positive feedback” 
mechanisms in the climate system (which reinforce 
and accelerate the warming), such as losing ice cover 
at the poles which leads to a darker surface and more 
heat being absorbed by the ocean, rather than being 
reflected by the ice. There are also the possibilities of 
“tipping points” for disruptive and abrupt changes to 
the climate, such as monsoons switching off.

Best-practice safety is based on a vision of zero 
harm and not tolerating “acceptable” danger, but 
systematically assessing risks, and learning from 
all accidents and near misses. Best-practice safety 
should also be society’s approach to climate change, 
and it is a starting point for SCA’s transition planning.

The current reality

Human civilisation has emerged in a time of climatic 
stability, but because of human-caused global 
warming we are now moving to temperatures and 
sea-levels levels (which rise and fall together) not 
experienced for a least a million years, long before 
modern humans evolved. Fossil fuel emissions 
have added about 350 billion tonnes of carbon to 
the oceans and the atmosphere since pre-industrial 
times.

The rate of accumulation of greenhouse gases is 
increasing, so the primary driver of global warming 
is intensifying, not stabilising. As warming continues, 
there is an ever-growing risk of complex interactions 
and non-linear processes/ abrupt changes, such as 
rapid loss of polar ice, the release of large amounts 
of carbon from permafrost, or the loss of large 
ecosystems such as the Arctic or tropical rainforests. 
Practically speaking, these ‘tipping points’ would be 
non-reversible.

There are a number of aspects of climate change 
which we need to understand in working out what 
we absolutely have to avoid, and how to get back to a 
safe zone:

1. More warming to come: Although we have 
experienced a 0.8 degrees Celsius rise in global 
average temperature so far, the present level of 
greenhouse gases is enough to produce 2–2.4 
degrees over time. This is because there are 
delays in the climate system, as a lot of the extra 
heat is presently warming the oceans and melting 
ice caps rather than the atmosphere; and large 
amounts of aerosols (from burning fossil fuels 
and industrial pollution) are having a short-term 
cooling effect (reducing the amount of warming 
we experience), but this will rapidly diminish as 
we reduce use of fossil fuels and take clean air 
measures.

2. Climate feedbacks and sensitivity:  The capacity 
of the Earth’s major carbon sinks (stores of 
carbon), such as oceans, forests, soils and 
permafrost, to absorb and hold carbon are 
being degraded, which will add to the rate of 
atmospheric warming. Loss of carbon from these 
stores, and the melting of the Greenland and 
Antarctic polar caps, are “long-term feedbacks” 
(or consequences which accelerate the warming). 
When these feedbacks are taken into account, 
the sensitivity of the climate (how much warming 
occurs with a doubling of greenhouse gases) is 
likely to be around 6 degrees in the long run, not 
the 3 degrees on which most of the public debate 
is based. This means that the often discussed 
“target” of 450 parts per million carbon dioxide 
equivalent (ppm CO2e) — as compared to the pre-
industrial level of 280 ppm — will likely produce 
4 degrees of warming in the long run, not 2 
degrees which is often stated. This would be truly 
catastrophic: in the very long run, the sea-level 
rises around 15 metres for every one degree of 
temperature increase.

3. Safe targets: Even the “lower” target of 350 ppm 
may produce close to 2 degrees of warming 
after lags and feedbacks (at the higher, longer-
term climate sensitivity) are taken into account, 
which is clearly dangerous, and push the system 
past critical thresholds. With the benefit of 
hindsight, we can see from field studies of the 
global environment that even levels of 310–320 
ppm carbon dioxide started to have significant 
effects on sea-ice and coral bleaching. Thus at 
the present level of carbon dioxide (387ppm) 
and carbon dioxide equivalent (455 ppm) we are 
already at dangerous greenhouse gas levels. 
Professor John Schellnhuber, director of the 
Potsdam Institute for Climate Impact Research, 
climate advisor to German Chancellor and 
European Union, says ‘It is a very sweeping 
argument, but nobody can say for sure that 
330ppm is safe... Perhaps it will not matter 
whether we have 270ppm or 320ppm, but 
operating well outside the [historic] realm of 
carbon dioxide concentrations is risky as long 
as we have not fully understood the relevant 
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feedback mechanisms’.

Devising the safe climate plan

In summary, the climate system is highly complex 
with time-lags, feedback mechanisms and tipping 
points for warming. We need to plan with a safety 
margin of scientific error, as to exactly how climate 
change will unfold and the diverse impacts on 
ecosystems, biodiversity, society and the economy 
from risings temperatures and a high rates of change. 

The transition plan has three aspects:

Establish safe practices: implementing and 
developing the technologies and processes and 
ways of living that are carbon-neutral  and not 
adding to the level of greenhouse gas emissions. 
This means that the economy operates to 
meet human needs within balanced carbon 
cycles, achieved through the sustainable use 
of energy and land resources.  In developing 
a transition strategy from a safety and risk 
management perspective, we can see we are 
already above safe levels of greenhouse gases 
in the atmosphere, and so our our strategic 
aim should be “zero human induced warming”. 
We are on borrowed time, in the sense that 
greenhouse gas levels in the atmosphere already 
are probably enough for global warming to 
approach 3 degrees, given time for the long-term 
feedbacks to work their way through the climate 
system. This would be enough to trigger further 
abrupt warming. So we have to reach the carbon 
neutral turning point (stop the net emission of 
greenhouse gases) as fast as is humanly possible, 
in a few decades at most.

Addressing the unsafe legacy we now face, which 
means the capacity to reduce or drawdown 
carbon now in the atmosphere to sustainable 
levels for society and for ecology, with capacity 
to draw down to pre-industrial levels.  This is 
a once-off task. The means of achieving this 
include land management to store carbon in 
vegetation and soils as well as the processing of 
some biomass into more stable forms of carbon 
for storage, such as biochar in the ground. This 
task will take many decades or a century or more, 
even when pushing hard to develop large-scale 
capacity.

Ensuring a safe passage, so that the transition to the 
safe-climate zone is accomplished without social 
or ecological collapse, and with the capacity for 
extraordinary measures including direct cooling. 
This should be done when and if necessary.

Emission reduction milestones

In changing the trajectory of our greenhouse 
emissions, there are five milestones on the path to a 
safe climate:

B: Current Reality Greenhouse gas emissions rising, 
at a progressively faster rate (now near 390ppm)

Milestone 1: Greenhouse gas emissions are actually 
reducing. Atmospheric concentrations still rising, 
but at a progressively slower rate

Milestone 2: The carbon neutral turning point. Zero. 
net emissions with carbon negative activities 
offsetting remaining fossil fuel use

Milestone 3: Fossil fuel fully phased out. Energy 
and land use is now carbon neutral with carbon 
sequestration fully focused on drawing down of 
carbon from the atmosphere

Milestone 4: Back to1990 levels. The symbolic point 
when climate change was formally recognised as 
a major problem (350ppm)

Milestone 5:  Back to pre-1950 levels (310ppm)

A: Return to the safe climate zone: probably to pre-
industrial levels of greenhousegases (280ppm)
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Australian Perspective

Australia is one of the most greenhouse intensive 
economies in the world. This means that without 
action Australia will be at a relative disadvantage 
when the world moves effectively to low-carbon 
emissions. Australia will need to reduce greenhouse 
gas intensity at a faster rate than the world 
generally or risk losing competitiveness in a carbon-
constrained future.

Given our greenhouse gas profile, the primary 
focus will have to be given to finding carbon neutral 
solutions to meet social and economic needs 
currently delivered by the supply and use of coal, 
livestock and the associated land use, and liquid 
transport fuels. We have enormous natural resources 
that can be directed to renewable energy and carbon 
draw down solutions.

Australia’s emissions reduction challenge

Developing The Plan In Detail

What are the particular processes and technologies 
to achieve the strategic tasks, and how can they be 
implemented: technically, politically, socially and 
economically? This will be the focus of the next stage 
of our Transition Plan development. We are now 
establishing a number of working groups to look at 
specific aspects, whilst making sure that the work and 
the ideas and the solutions fit into the bigger picture. 

A large-scale innovation effort is a key, with particular 
emphasis on solutions which maximise value creation 
as well as minimising ecological impacts. In this 
sense, the scale of the challenge becomes the size 
of the opportunity. A successful response to climate 
change will harness innovation at least on a par with 
the industrial revolution, in less time.

Ian Dunlop, formerly a senior oil, gas and coal 
industry executive and CEO of the Australian Institute 
of Company Directors, says: “Honesty about this 
challenge is essential, otherwise we will never 
develop realistic solutions. We face nothing less 
than a global emergency, which must be addressed 
with a global emergency response, akin to national 
mobilisations pre-WWII or the Marshall Plan… 
This is not extremist nonsense, but a call echoed 
by an increasing numbers of world leaders as the 
science becomes better understood… In the face of 
catastrophic risk, emission reduction targets should 
be based on the latest, considered, science, not on a 
political view of the art-of-the-possible.”

This is the task Safe Climate Australia is setting 
for itself in developing in detail the Safe Climate 
Transition Plan. The Draft Strategic Framework  will 
be available at www.safeclimateaustralia.org for 
comment from 2 November 2009. This first instalment 
has a focus on ecological and social imperatives, 
from a global and Australian perspective. Subsequent 
instalments will focus on the solutions platform and 
managing the transition.
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