





Homo Prometheus’ hour of truth: the absurd, existentialism and hope

Andrew Glikson. Research School of Earth Science and Planetary Science Institute, Australian
National University. andrew.glikson@anu.edu.au

Of all the species on Earth, only the genus Homo has ever mastered fire, becoming Homo
Prometheus, proceeding to manipulate the electromagnetic spectrum, split the atom and travel
to other planets. Possessed by a conscious fear of death, craving for God-like immortality and
omniscience, the species has developed the absurd faculty to simultaneously create and
destroy, perpetrate the demise of terrestrial forests, extinguish other species and, lately, erode
the very atmospheric conditions that allowed its appearance in the first place. The biological
rationale that has transformed tribal warriors into button-pushing automatons capable of
triggering global climate changes or a nuclear winter remains inexplicable. The enigma is
related to the little-understood process of top-to-base causation, explored among others by
George Ellis, who states; “although the laws of physics explain much of the world around us,
we still do not have a realistic description of causality in truly complex hierarchical structures.”
(“Physics, complexity and causality”, Nature, 435: 743, June 2005):

The descent from greenhouse Earth conditions into glacial-interglacial cycles about 34 million
years ago, related to CO2 sequestration through the rise of the Himalayan and Andean
mountain chains, has allowed the flourishing of mammals and eventually humans on land. By
altering the composition of the atmosphere through carbon emissions, Homo Prometheus has
triggered a return of the Earth towards the greenhouse conditions that existed 3 million years
ago (mid-Pliocene: Dowsett et al., 2005; Overpeck et al. 2006) and, from current rates of
emissions, potentially tracking toward an ice-free Earth at a rate many species may not be able
to survive.

Homo Prometheus lives in a realm of perceptions, dreams, myths and legends, in denial of
critical realities (Janus: A summing up, Arthur Koestler, 1978). Humans have the privilege to
wake up for a brief moment from infinite universal time to witness a world as cruel as it is
beautiful, a biosphere dominated by the food chain. Just as the Australian kangaroos will never
learn not to cross the highways and be killed, so do humans blindly perpetrate a sixth mass
extinction in the history of Earth. In metaphoric terms, a reverse relation may exist between the
level of consciousness achieved by a species and its longevity, creating machines it can not
control. If looking into the sun may result in blindness, so, according to as yet little-understood
laws of entropy, the deep insights into nature that humans have achieved may bear a terrible
price.

While individual members of the species may have a finite ability to make choices, hence the
belief in free will, this cannot mask the blindness of the species that follows a course of
evolution it cannot comprehend. If the meaning of biological sanity amounts to life-enhancing
conduct, can Homo sapiens, polluting its planet, be defined as a viable species?

The sixth mass extinction may be understood in a number of ways, including:

1. Homo sapiens is a self-limiting species: overpopulation and over-exploitation of its food
sources will result in environmental deterioration.

2. Homo sapiens is unconsciously modifying its environment through the emission of
greenhouse gases in order to avoid the next ice age.
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A truly intelligent species would have not overcompensated for this eventuality through the
emission of more than 300 Gigatons of carbon.

Homo sapiens, being controlled by an underlying natural intelligence and information laws it
only begun to perceive, has only a dim comprehension of the web of life, or Gaia, nor is the life
of the species governed by the sense of reverence toward Earth expressed by Carl Sagan:
"For we are the local embodiment of a Cosmos grown to self-awareness. We have begun to
contemplate our origins: starstuff pondering the stars: organized assemblages of ten billion
billion billion atoms considering the evolution of atoms; tracing the long journey by which, here
at least, consciousness arose. Our loyalties are to the species and the planet. We speak for the
Earth. Our obligation to survive is owed not just to ourselves but also to that Cosmos, ancient
and vast, from which we spring.” (Carl Sagan, Cosmos, 1980).

Where does hope come from?

The realisation of the enormity of the consequences of the short sojourn of Homo sapiens on
Earth challenges every faith and ideal humans have ever held. Existentialist philosophy allows
a perspective into, and a way of coping with, what defies rational contemplation. Ethical and
cultural assumptions of free will, which may apply in individual lives, rarely govern the
behaviour of societies or nations, let alone an entire species. But hope is possible on the scale
of individual lives. As for Sisyphus, Albert Camus’ hero, individual members of Homo sapiens
are rewarded by the emergence of a conscious dignity devoid of illusions, looking death in the
eye without flinching, grateful for a moment of awareness of this world. “Having pushed a
boulder up the mountain all day, turning toward the setting sun, we must consider Sisyphus
happy” (Albert Camus, The Myth of Sisyphus, 1942).

The quest for divine salvation
Paul Collins. 25 Chowne Street, Campbell, ACT. pco77760@bigpond.net.au

Divine salvation can mean a number of things. What does the word “quest” mean in this
context?

Are we seeking “a god to save us”, to misquote Martin Heidegger's famous phrase? And what
does “salvation" mean in this context? Does it mean that somehow or other the divine will
interfere to halt the consequences of human stupidity in its tracks and "save” the planet from
global warming and environmental destruction? The fact is that at face value, “the quest for
divine salvation” could, theologically, describe several processes.

First, if it means that the divine (for the sake of brevity at least, can we agree to call “the divine”
“God™?) will intervene directly to save us from our own blindness regarding global warming and
environmental destruction, the answer is an unequivocal “no”. This is the kind of fundamentalist
nonsense that turns God into a master manipulator who constantly interferes in the usual
processes of nature, human behaviour and logic on behalf of his devotees (in this view God is
always a “he”) or, in the specific context of global warming, to indulge a completely
anthropocentric vision of the world whereby we do not have to answer for our actions, or more
specifically for the actions of a neo-Capitalist (and, in the past, Marxist) economic structure that
‘religiously” believes in “infinite” growth.
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Second, if it means that God is actually the Enlightenment's absentee landlord who doesn't
really give a toss about environmental destruction and global warming, the answer is a more
carefully qualified “no”. For there is a real sense in which God does stand back from the world,
doesn't constantly interfere in nature, does allow human and natural processes to take their
course, is not an interfering busybody imposing his “will” on a species to which he has given a
high level of self-consciousness, moral responsibility and a considerable amount of freedom. In
other words, it's primarily our job to care for creation and our responsibility if, in our stupidity,
we believe in the religious nostrum of infinite growth at any cost.

Third, but it is also true that God is profoundly concerned with the world. For theologically the
world is ultimately not only the creation of God, it is also the image of God. In fact | would argue
that our planet and cosmos are far more important images of God than we humans, which in
our self-engrossed myopia so often promote ourselves as the primary images of God.
Theologians as diverse as Saint Thomas Aquinas and Archbishop Willi Temple never made
such gross presumptions.

So we end up with a rather complex explanation of the quest for divine salvation. It is true that
in order to really deal with the dire threat we face from global warming, ecological extinction
and environmental destruction, we need to re-imagine the world, not merely as matter to be
exploited for capitalist gain, but as a theophany (an appearance of God) to be appreciated and
explored. We need to recover the sense that the world and nature and its species point beyond
themselves, that its significance is deeper than its mere value as a resource, that essentially it
is sacramental, that it leads us into deeper vectors that not only make us more human, but
curiously lead us both into and out of ourselves at the same time. It is only when we value the
world for its theological resonances that we will begin to gather the moral and ethical courage
to confront and ultimately eliminate the massively destructive, yet extremely powerful economic
forces that are at work within our civilisation. In other words, we face a massive shift in
economic and cultural values. Perhaps, therefore, Heidegger was right when he said “only a
god can save us"?

Biographic note: Born in Melbourne, Paul Collins is an historian, broadcaster and writer. A
Catholic priest for thirty-three years, he worked in varying capacities in TV and radio with the
ABC from 1986-96, and for three years was Specialist Editor- Religion. He resigned from the
active priestly ministry in 2001 due to a dispute with the Vatican over his book Papal Power
(1997). He is the author of eleven books and numerous articles in leading newspapers and
magazines in Australia and overseas, and he writes regularly for The Australian, The Sydney
Morning Herald, The Age, The Canberra Times, as well as the London Tablet, the National
Catholic Reporter in the US and several magazines in Germany and Austria. He is well known
as a commentator on Catholicism and the papacy, and he also has a strong interest in ethics,
environmental and population issues, and his book God's Earth has been made into a major TV
documentary by the ABC. He has a Master's degree in theology (ThM) from Harvard University,
and a Doctorate in Philosophy (PhD) in history from the Australian National University. He lives
in Canberra.
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Renewable energy technologies; offering hope and opportunity in the face
of climate challenges

Keith Lovegrove. Department of Engineering, Australian National University.
keith.lovegrove@anu.edu.au

The issue of human induced climate change from greenhouse gas emissions has the potential
to be overwhelming and depressing and carries the risk of inaction resulting from fatalistic
acceptance. The majority of our emissions are linked to the energy sector and it is in this sector
that most change must take place.

A theme in the lobbying on the side of less response rather than more has been that whilst
renewable energy technologies are “nice”, they are not technically mature enough; cannot be
built on a large enough scale; cannot provide base-load power etc. This presentation will
instead demonstrate that renewable energy technologies have enormous potential for rapid
implementation and represent a significant economic opportunity for Australia in particular.

Australia’s main source of export income is coal. Examination of our annual energy flows
shows that we export nearly twice as much primary energy as we use internally; approximately
two-thirds as coal and one-third as uranium. In considering future energy scenarios, we must
consider that demand for coal may one day drop and for uranium and gas, it may continue to
grow. In the case of gas, all known reserves in Australia would be consumed in less than a
decade if we somehow replaced all our consumption and export of energy with gas. The recent
“Uranium Mining and Processing and Nuclear Energy Review” confirms that with conventional
approaches, nuclear reserves could not meet our energy needs in entirety for very long either.
Importantly for Australia as an exporter, the value of uranium exports per unit of energy is only
around 1/20 of that of coal, so a big shift in demand would also damage revenue.

On the other hand, Australia has the highest average solar radiation levels per unit area of any
continent. It also has excellent wind resources. The total amount of solar energy intercepted by
the planet in a single year dwarfs all total reserves of every other depletable energy source. An
area measuring 138km x 138km would provide all of Australia’s primary energy needs using
existing technology and allowing for realistic spacing between collectors. An area
approximately five times this would meet all of Japan’s primary energy needs and provide
massive export income if a feasible way of transporting the energy were found.

On the technology front, the large scale wind turbine industry is one of the huge success
stories of recent decades. Growth has consistently been around 30 percent since the 1980s
and shows no signs of reducing. If it continued at that rate, all of our electricity would be
provided by wind in just a few decades. The production of solar photovoltaic systems based on
silicon has also been growing at similar compound rates and costs are dropping in correlation.
Extrapolation suggests that it will become the norm for North-facing building roofs to have
panels installed much sooner than most people realise.

This presentation will also discuss in more detail the potential for solar thermal power, the
author’'s main area of expertise. Solar thermal power stations using trough shaped mirrored
concentrators have been working consistently for over 20 years in the Californian desert. Other
approaches include paraboloidal dishes and power towers with heliostat fields.
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The last two years have seen a surge of interest in these approaches. It is noteworthy that the
generation systems proposed use the standard steam turbines to which the electricity industry
is accustomed. Manufacture of collectors is relatively “low tech”, relying on steel and glass, and
so can be ramped up rapidly. The first 64megawatt plant in several decades was completed in
Nevada in 2007 in just 15 months. Solar thermal systems are particularly suited to offering
energy storage. The higher temperature dish and tower approaches also offer a route to large
scale liquid fuel production for transport and energy export, via the use of solar driven chemical
reactions.

Biographic note: Associate Professor Keith Lovegrove is the leader of the Solar Thermal
Group in the Department of Engineering at the Australian National University. He is also
teaches undergraduate and postgraduate courses in Energy Systems and Systems
Engineering within the Department of Engineering. The Solar Thermal Group works on a range
of high temperature and low temperature thermal technologies. The group has continued on
from the pioneering work that was begun in the ANU in the early 1970s. A highlight of the work
has been the completion of the world’s first experimental solar-driven closed loop
thermochemical energy storage system based on ammonia dissociation. The group operates
experimental facilities centred around the ANU’s 400m? and 20m? paraboloidal dish solar
concentrators. (For more see http://engnet.anu.edu.au/ DEresearch/solarthermal/ ). Dr
Lovegrove has had a long involvement with the Australian and New Zealand Solar Energy
Society, a section of the International Solar Energy Society. The society is a non-profit
organisation of renewable energy professionals and supporters and includes among its
members, most of the renewable energy researchers in Australia. Dr Lovegrove has served in
the past as Chair, Vice Chair and currently as Treasurer. During his time as Chair, he initiated
the well known “Solar House Day”, held across both countries each September. He was also
Chair of the organisation’s Solar 2006 conference organising committee. (For more see
www.anzses.org and http://www.solarhouseday.com/ ). He has authored or co-authored over
100 research papers and contributed to many media interviews and reports on the renewable
energy field.
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APPENDIX A

JAMES LOVELOCK’S MESSAGE: CLIMATE CHANGE ON A LIVING EARTH

Lecture delivered by James Lovelock to a public meeting of the Royal Society
29 October 2007

Most of you will know by now the main conclusions of the greatly respected Intergovernmental
Panel on Climate Change's 2007 report and | am sure that we all are proud that they were
awarded this year's Nobel Peace Prize together with Al Gore. The report itself speaks of the
real possibility of severe climate change but it is written in properly cautious scientific language
and gives the impression that global heating is serious but the worst consequences are
avoidable if we take appropriate action now. Inevitably the conclusions of the report need
constant revision in the light of real climate change. Sadly, even the most pessimistic of the
climate prophets of the IPCC panel do not appear to have noticed how rapidly the climate is
changing.

My first intimation that we might be on the brink of disaster came in May 2004 when my wife
Sandy and | visited the UK's primary climate research centre, the Hadley Centre. It is a place of
excellence and an important part of the IPCC. While there we talked with a range of scientists;
some were concerned with the melting of ice floating on the Arctic Ocean, others with
Greenland's vanishing glaciers, and still others concerned with global heating in the tropics.
Later in the day we heard from Peter Cox and Richard Betts about the way that the great
tropical and boreal forests were changing as the world grew hotter. And we talked of our own
concern about the way the ocean life was disappearing as the surface waters warmed.

These climate scientists with whom we talked spoke of their observations and models of global
heating in the regions that each of them were investigating. Taken separately, each of these
regional investigations presented convincing evidence of positive feedback and accelerating
change. They told of their research in detail but in a detached - properly scientific manner -
almost as if they were describing some other planet, not the Earth.

This was in itself disturbing; much more so was the fact that those concerned, for example, with
the melting of polar ice, although aware of a similar vanishing of the tropical forests, seemed to
present their own research as something separate from the heating of the whole planet. There
was also a tendency to present the whole Earth system as if it was no more than the simple
addition of its parts. Something, | knew was rarely ever true of a dynamic system. Sandy and |
left with a deep sense that what we had heard was truly serious and the visit profoundly
changed my view of the future.

In defence of my friends at the Hadley Centre, | have to say that almost everyone concerned
with climate change in 2004, and that included me before the visit, had this detached approach
to climate research. We were worried, but there was no sense of pressing urgency. | must add
that this was what we all perceived was the correct and objective way to speak.

When | looked at the IPCC report again - it was with a new sense of awareness - | now saw it
as the scariest official document | have ever read. It was all too clear that the message from
climate scientists was not reaching the public and especially not in the USA, this of course was
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before Al Gore presented his book and film. | now take an apocalyptic view of the future
because | see 6 to 8 billions of humans faced with ever diminishing supplies of food and water
in an increasingly intolerable climate.

You may well ask how we scientists have let this potentially disastrous future steal up on us
unaware. There are several reasons: among them is our success at solving the important but
more manageable problem of stratospheric ozone depletion; | suspect that it has given us false
confidence in our ability to deal with the far greater and more complex danger of global heating.
Another reason for the slow recognition of the threat of adverse climate change is the division
of Science into almost unconnected specialties.

If you look back at the writings of Earth scientists 40 years ago you will find them confident that
the composition and climate of our planet were completely explicable from chemistry and
physics and that life was just a passenger. Life scientists of the same time were equally
confident that organisms evolved according to Darwin's great vision and adapted to the Earth
described by their Earth science colleagues in the building across the campus.

This harmful and irrational division of science is slowly fading but it still persists and has led to
the deplorable separation of the assessment of global change between two different
international bodies: one based on physical science, the IPCC, and the other on biology, the
Millennium Ecology Assessment Commission. The Earth is not so divided and so long as we
treat it as two separate entities, the geosphere for the material Earth and the biosphere for life,
we will fail to understand our planet.

Forty two years ago | was working at the Jet Propulsion Laboratory in California and was given
the wonderful opportunity to see at first hand evidence about the nature of Mars and Venus.
They were quite obviously dead planets and quite different from our lush and lively world,
almost as different as is one of us from a stone statue. The Earth has an atmosphere that is
wholly unstable in a thermodynamic sense; gases such as oxygen and methane are massively
produced yet coexist at a stable dynamic equilibrium. | introduced the hypothesis that life at the
surface of the Earth regulates the composition and chemistry of the atmosphere so as to keep
it habitable. My friend, the Nobel Prize winning novelist William Golding, suggested | call the
hypothesis Gaia.

Later during the 1970s | developed the idea further in collaboration with the eminent biologist,
Lynn Margulis, but we soon discovered that what we called the Gaia hypothesis was far from
popular with scientists. Biologists were particularly outspoken and in the 1970s they rubbished
the infant hypothesis in the mistaken belief that it was like creationism, contrary to evolution by
natural selection. The demolition was so effective that even today few scientists are happy with
the word Gaia and many still see it as mere New Age fantasy. | went on to refute their criticism
with evidence of self regulation gathered from the Earth and by mathematical models that
illustrated how planetary self regulation of climate takes place. Gaia theory is a top down, a
physiologist's view of the Earth system, and sees the Earth as a dynamic responsive planet
and it explains why it is so different from Mars or Venus.

In different times these arguments would have merely been part of the natural history of
science. Now, they seriously interfere with the evolution of a proper understanding of the Earth
system when we badly need it. We need it to understand the consequences of adding
greenhouse gases to the air and equally the consequences of removing natural forests for
farmland; each of these acts disable the Earth system's capacity to regulate itself.
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Most of the large climate models used to predict future climates still rely mainly on atmospheric
physics, and this includes the models on which the IPCC report is based. The influence of the
clouds and the ocean are incompletely included and that of the Earth's natural ecosystems
hardly at all. Present day climate models are good at explaining past climates but seem unable
to agree on the course of global heating beyond about 2050, by the end of the century
predictions vary over a wide range.

This stark view was reinforced in May this year by the publication by Rahmstorf and his
colleagues ["Recent Climate Observations Compared to Projections", Science 4 May 2007: Vol.
316. no. 5825, p. 709] of high quality measurements of the rise in global mean temperature,
sea level and CO2. These showed that even the gloomiest predictions of the IPCC were
underestimating the severity of climate change now.

In 2001 there was a serious attempt to bring the Earth and Life sciences together. At a major
scientific meeting at Amsterdam in the Netherlands, over 1000 Earth and life scientists signed a
declaration that had as its first point: the Earth System is a self regulating system comprising all
life including humans, the atmosphere, oceans and surface rocks. My friends who were at this
meeting wrote to tell me that Gaia was now endorsed in science. But in science as in all human
affairs the perceived conventional wisdom does not change easily or quickly. At Amsterdam
scientists acknowledged Earth System Science but continued to work separately as before.
One day we will unite as a single science, they said, but not yet.

It is easy to see why scientists are reluctant to abandon their familiar and comfortable paths.
Darwinian biology in the hands of the distinguished Fellows of this Society, William Hamilton,
John Maynard Smith and our previous president Lord May, has been a wonderfully rich and
productive branch of science. But just as Newtonian physics was found incomplete at the
particle and cosmic scales, so Darwinism is incomplete when it tries to explain the world
beyond the phenotype.

In particular it fails to see that organisms do more than adapt to a dead and fixed world. They
are naturally selected in a world that was changed by their ancestors and in turn their
interaction with the material environment sets the scene for the next round of evolution. The air
the ocean and the surface rocks are all either direct products of life or else massively altered by
its presence.

Our difficulty in understanding the Earth can be compared with that of understanding
economics. The 18th century economist, Adam Smith, is respected for his intuition of an
invisible guiding hand that makes rampant commercial self interest somehow work for the
common good. Two hundred years later we face a similar paradox. We know that the Earth is a
benign and comfortable place for life and has been so for most of its history; so how have
selfish genes allowed the evolution of an altruistic planet? It is easy now to see how fit
organisms are naturally selected but how can the common good for all life also come from
natural selection?

What we have discovered through Gaia theory is that as the Earth system matures it keeps its
climate and its chemistry always fit for life, and the invisible hand that regulates is feedback
between its living and non-living parts. But this knowledge has only just entered the domain of
science and is not yet conventional wisdom. It took a long time before we recognised that
feedback between social and market forces cannot be ignored, so | suspect that we face a
similar slow learning process about our relationship with the Earth.
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Meanwhile we are still trying to shape it to our ends and needs and we ignore, even disable, its
own powerful guiding hand. In our hubris we believe that we can be stewards of the Earth long
before we understand it; perhaps Earth science and economics have more in common than we
used to think. A few weeks ago the distinguished economist P. Dasgupta compared the
complexity and non linearity of economic systems with that of climate systems.

The long term history of the Earth suggests the existence of hot and cold stable states. What
the geologists refer to as the greenhouses and the ice houses. The best known hothouse
happened 55 million years ago at the beginning of the Eocene period. In that event between
one and two teratons (Tt) (1 Tt = 1000 Gt) of carbon dioxide were released into the air by a
geological accident. We are fairly sure about this from measurements made by Professor
Elderfield of Cambridge University and his colleagues and from the researches of Henrik
Svensen and colleagues of Oslo University.

Putting this much CO2 in the air caused the temperature of the temperate and Arctic regions to
rise 8C and of the tropics 5C and it took about 200,000 years for conditions to return to their
previous state. In the 20th century we injected about half that amount of CO. and we and the
Earth itself are soon likely to release more than a Tt of CO»>.

Global heating 55 million years (My) ago took place much more slowly than now; the injection
of gaseous carbon compounds into the atmosphere may have taken place over a period of
about 10,000 years, instead of about 200 years as we are now doing. The great rapidity with
which we add carbon gases to the air is as damaging as is the quantity. The rapidity of the
pollution gives the Earth system little time to adjust and this is particularly important for the
ocean ecosystems; the rapid accumulation of CO; in the surface water is making them too acid
for shell forming organisms. This did not happen during the Eocene event because there was
time for the more alkaline deep waters to mix in and neutralise the surface ocean.

There are other differences between the Earth 55 My ago and now. The sun was 0.5 percent
cooler and there was no agriculture anywhere so that natural vegetation was free to regulate
the climate. Another difference was that the world was not then experiencing global dimming -
the 2 to 3 degrees of global cooling caused by the atmospheric aerosol of man-made pollution.

This haze that covers much of the Northern hemisphere offsets global heating by reflecting
sunlight and more importantly by nucleating clouds that reflect even more sunlight. The aerosol
particles of the haze persist in the air for only a few weeks, whereas carbon dioxide persists for
between 50 and 100 years. Any economic downturn or planned cut back in fossil fuel use,
which lessened the aerosol density, would intensify the heating. If there were a 100 percent cut
in fossil fuel combustion it might get hotter, not cooler. This is why | say we live in a fool's
climate. We are damned if we continue to burn fuel and damned if we stop too suddenly.

It is not difficult to make a numerical model of a live Earth with an ocean and land biota taking
an active part in climate regulation and then try the experiment of adding a terraton of carbon
dioxide to the model world as we are doing. | did this in collaboration with the geochemist Lee
Kump and we published it in the science journal Nature in 1994 [“Failure of climate regulation in
a geophysiological model” by James E. Lovelock & Lee R. Kump, Nature 369, 732-734, 30
June 1994].

You may ask why we should take this model seriously when so many of the world's climate
scientists are in agreement on the IPCC predictions. First, although simple, it is a model of the
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whole Earth system and not merely one based almost entirely on atmospheric physics.
Perhaps the most important message from this simple model is its implication that the ocean
ecosystems dominate the cooler periods of the Earth's history and the Land ecosystems the
stable hot periods. Andrew Watson and Corinne LeQuere, both from the University of East
Anglia, have led groups who report this week an adverse change in the carbon dioxide sink of
the northern and southern oceans. It could be that the malign effects of stratification are
extending in the surface waters of the ocean.

What | have so far said seems to imply that there is little that can we do to prevent the Earth
System moving to the hot stable state but in no way do | mean that there is no hope for us. |
see our predicament as like that faced by any nation that is about to be invaded by a powerful
enemy; now we are at war with the Earth and as in a blitzkrieg events proceed faster than we
can respond. We are in the strange position of living on a planet where climate and
compositional change is now so rapid that it happens too fast for us to react to it. For this
reason alone, it is probably too late for sustainable development. Enlightened living of this kind
might have worked 200 years ago in Malthus's time but not now.

The positive feedback on heating from the melting of floating Arctic and Antarctic ice alone is
causing an acceleration of system driven heating whose total will soon or already be greater
than that from all of the pollution CO- that we have so far added. This suggests that
implementing Kyoto or some super Kyoto is most unlikely to succeed.

Geoengineering schemes, such as sunshades in Space as described by Woods, stratospheric
aerosols to reflect sunlight (Budyko, Dickinson Crutzen and Caldeira), and the artificial
generation of marine stratus clouds (Latham), all have the potential to temporarily halt global
heating and could be part of a comprehensive treatment. These technological fixes should not
be condemned without considering their value as an extender of the time we have to act. In a
longer run they are probably no more a cure than is dialysis for kidney failure but who would
refuse dialysis if death was the alternative

There is a third approach that is less invasive and it is to think of the Earth as a live self
regulating system and devise ways to alter the sign of the feedback from one or more of the
five main climate regulating processes from positive to negative. The charity, Cool Earth, has
proposed using its funds to pay indigenous peoples to protect their natural forest ecosystems
not cut them down. Another example would be the biosynthesis of food using COz, nitrogen
and water from the environment. This would sequester CO- in a constructive and profitable way
and return farm land to its natural state as an ecosystem.

Chris Rapley and | raised the possibility that feedback from the ocean ecosystems that are 70
percent of the Earth's surface might be made negative by mixing cool nutrient rich subsurface
water with the stable but barren floating layer of the ocean ["Ocean pipes could help the Earth
to cure itself" - letter to Nature from James Lovelock and Chris Rapley, 26 September 2007.].
This would feed algal growth and make the surface a more efficient sink for CO2 and algal
growth would release DMS (dimethyl sulphide), a precursor of clouds. This could be achieved
by a relatively simple system of pipes and would be driven automatically by wave energy. Small
scale attempts to do this have been described and they appear to work.

We were well aware that there could be practical reasons why this simple idea might not work;
such as that the waters of the deeper ocean are richer in CO, than the surface and to bring
them up would add to the release of CO> to the atmosphere. We raised the idea to show the
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value of thinking of the Earth as a living system whose gigantic stores of energy might be
available for use in its and our interest. We hoped that our idea might stimulate other proposals
of this kind and that among them was one or more that could do the job. We also wanted to
show that the Gaian approach of stimulating the Earth to cure itself was more than mere
rhetoric.

Perhaps our first task is to stop thinking blindly that reducing our carbon footprint is enough?
We have to understand that by abrading the skin of our planet to provide farm land we have
destroyed more than 40 percent of the Earth's natural ecosystems and these were what
previously served to sustain a stable climate. Most of all, we have to understand that the Earth
System is now in positive feedback and is moving ineluctably towards the stable hot state of
past climates. | cannot stress too strongly the dangers inherent in systems in positive feedback.
Imagine a wooden house whose occupants have built too large a fire to warm them and the
furniture near the fire was smoldering. If they did not act immediately, positive feedback would
ensure that the whole house was consumed by fire in minutes.

Few seem to realise that the present IPCC models predict almost unanimously that by 2040 the
average summer in Europe will be as hot as the summer of 2003 when over 30,000 died from
heat. By then we may cool ourselves with air conditioning and learn to live in a climate no
worse than that of Baghdad now. But without extensive irrigation the plants will die and both
farming and natural ecosystems will be replaced by scrub and desert. What will there be to
eat? The same dire changes will affect the rest of the world and | can envisage Americans
migrating into Canada and the Chinese into Siberia but there may be little food for any of them.

When we were hunter gatherers and only a few million of us occupied the earth we were in
balance with Nature and the CO, we breathed out was absorbed by the plants in its entirety.
Now the air we breathe out adds 2 Gigatons (Gt) of CO2 to the air every year, four times the
total of all the airlines of the world and the agribusiness food plants are no longer in balance
with our breathing. We now face the stark choice between a return to a natural life as a small
band of hunter gatherers or a much reduced high tech civilisation also in balance with nature.
Paul and Ann Ehrlich were right to say in 1980 that it was preposterous to imagine as possible
a population of six billions living a first world lifestyle.

Because it might help slow the pace of global heating, we have to do our best to reduce
emissions and lessen our destruction of natural forests to feed and house ourselves; but this is
unlikely to be enough and we will have to learn to adapt to the ineluctable changes we will soon
experience.

During the early Eocene global heating there was no great extinction of species and this may
have been because life had time to migrate to the cooler regions of the Arctic and Antarctic and
remain there until the planet cooled again. This may happen again and humans, animals and
plants are already migrating. Scandinavia and the oceanic parts of northern Europe such as the
British Isles may be spared the worst of heat and drought that global heating brings. This puts a
special responsibility upon us to stay civilised and give refuge to the unimaginably large influx
of climate refugees.

Perhaps we must steer a path between the counsel to perfection of Gro Brundtland's concept
of sustainable development and the alternative counsel to perfection of the deep ecologist's
vision of a return to living a life balanced within the Earth system. This middle way, which was
touched on by Lord Rees in his book The Final Century will require some difficult choices on
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what technologies to abandon and what to retain; we should look on our path as a sustainable
retreat. My friend Sir Crispin Tickell says we need a climate catastrophe recognised as such by
everyone, and strong effective leadership.

Perhaps the saddest thing is that if we fail, Gaia will lose as much or more than we do. Not only
will wildlife and whole ecosystems go extinct but in human civilisation the planet has a precious
resource. We are not merely a disease; we are through our intelligence and communication the
planetary equivalent of a nervous system. We should be the heart and mind of the Earth, not its
malady. Perhaps the greatest value of the Gaia concept lies in its metaphor of a living Earth,
which reminds us that we are part of it and that our contract with Gaia is not about human
rights alone, but includes human obligations.
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APPENDIX B

GEORGE ORWELL'S NEWSPEAK

From “The principles of Newspeak”, 1984 by George Orwell:

“The purpose of Newspeak was not only to provide a medium of expression for the
world-view and mental habits proper to the devotees of Ingsoc, but to make all other
modes of thought impossible. It was intended that when Newspeak had been adopted
once and for all and Oldspeak forgotten, a heretical thought - that is, a thought diverging
from the principles of Ingsoc - should be literally unthinkable, at least so far as thought is
dependent on words... Take for example the well-known passage from the (American)
Declaration of Independence: “We hold these truths to be self-evident, that all men are
created equal, that they are endowed by their creator with certain inalienable rights,
which among these are life, liberty, and the pursuit of happiness. That to secure these
rights, Governments are instituted among men, deriving their powers from the consent of
the governed. That whenever any form of Government becomes destructive of those
ends, it is the right of the People to alter or abolish it, and to institute new Government.” It
would have been quite impossible to render this into Newspeak while keeping to the
sense of the original. The nearest one could come to doing so would be to swallow the
whole passage up in the single word crimethink. A full translation could only be an
ideological translation, whereby Jefferson's words would be changed into a panegyric on
absolute government.”
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NOTES
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