This book is about how the future
of energy will affect your future.

President Barack Obama has made energy
and climate change the centrepiece of his
programme to revive America's economy.
China, India and the East want and need
more energy. Meanwhile, Britain's shortage
of electricity generation could mean power
cuts.

Energise! argues that you shouldn't feel
guilty about your carbon footprint. The way
to deal with global warming is to build a
bigger, better energy supply — not to invite
the state to meter your family's every use
of energy at home and in the car.

This book shows why you are not addicted
to energy — despite what doomsayers tell
you — and why there's still time to fix global
warming without downgrading your lifestyle.

Taking an in-depth view of the past,
present and future of energy and climate
change, Energise! sets out a programme
for innovation in nuclear, carbon-based and
renewable energy. That programme is one
in which governments and industry do what
they are supposed to do: enable people to
get on with their lives.

With a special emphasis on Obama’s

energy policies and on Western fears of

the East, Energise! is a challenge to climate
zealots, climate sceptics and government
moralisers alike. This is a refreshing and

a required read for anybody tired of Green
cant, bored by the idea of merely surviving,
and confident that human beings can still
make a much better world.
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Before the financial crisis

of autumn 2008, soaring Chinese demand for oil led some
commentators to predict a rosy future for renewable energy. Then,
after the Crash of 2008, others suspected that new renewables
firms would falter through lack of finance, and that prospects
for renewable energy in general would recede. Yet the $700bn
bailout of the US financial system, agreed in October 2008, was
accompanied by important tax credits for renewables, and for
plug-in hybrid vehicles. *

It's a difficult moment to forecast the future of energy.
Completed in the weeks that saw the collapse of Lehman
Brothers and the climax of the US Presidential campaign, this
book tries to take the longer-term view.

In the past 100 years, energy forecasters have pretty
much failed to get their predictions right. 2 But as Alan Kay,
architect of the Graphical User Interface, so memorably said:

‘The best way to predict the future is to invent it.

This book, therefore, has a pragmatic intent. We want to help
invent a future of rational energy supply. Our emphasis is on the
politics of energy innovation. That’s also why we've put some of
the more technical matters around energy and climate change
'into grey-tinted panels'.

About this book

This book is a riposte to the endless doctrine that you are
personally responsible for climate change and must curb your
consumption of energy. Energise! argues that consuming more
energy isn’'t a problem if the right kind of supply can be arranged.
With the right supply, climate won’t run out of control. But so
long as the state’s ineffective, moralistic policy on energy is left
unchallenged, it's the state's interventions in our everyday lives
that look set to run out of control.

For the lay reader, climate science appears to be a



discipline so vast that it's impenetrable. So, to summarise the
state of climate science in a handy manner, the end of Chapter
1 presents tables that give a bird’s eye view on some of the main
forecasts and recommendations that have been made about
global warming. In these tables, we also present our own ideas.

In Chapter 2 we establish why people see energy as a
problem of individual consumption more than one of supply. This
is a concept that must be understood if a rational politics of
supply is ever to win through.

Chapter 3 is about climate change, and presents a new
interpretation of it.

In Chapters 4, 5 and 6 — on nuclear, carbon-based and
renewables technologies — we make suggestions about which
energy technologies will make the most sense, both generally
and in terms of emissions of greenhouse gases (GHGs). 3 We
also follow Alan Kay’s activist spirit and suggest roughly how,
and by how much, different technologies could triumph, if people
mobilise political backing for them.

At the end of each of Chapters 4, 5 and 6, then, we
present tables that give an overview of the advantages and
disadvantages of key technologies. We then provide simple
ratings, out of 10, for each technology considered, both today,
and in a better future.

Finally, in Chapter 7, we move somewhat beyond the
energy sector. Both inside and outside it, in fact, we compare
our proposals for transforming the planet with those of the United
Nations Intergovernmental Panel on Climate Change (IPCC), the
consultants McKinsey, and Bjgrn Lomborg, the world’s most
prominent critic of Green thinking.

How we approach climate change

Necessarily, this book deals with the science of climate change.
It also deals with something rather different — the politics of
climate change. We very much favour science, but very much
oppose the manipulation of science in the cause of political
point scoring.

30V434d L
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Ironically, it was free-market ideologues and members of
the energy establishment who, when climate was first raised with
them, pioneered the idea that scientific evidence could substitute
for political argument and thus refute the idea of man-made
global warming. Thereafter, the Left and many environmentalists
adopted the same tactic to advance their solutions to global
warming. More recently, in a rearguard action, an old Conservative
— Baron Nigel Lawson of Blaby, Britain’s former Chancellor of the
Exchequer — has indulged in a little deification of science. To back
up his main argument that government policy on global warming
is a denial of personal liberty, he has used some very partial
data about average world temperatures to bolster those who are
sceptical about man-made climate change: climate sceptics. *

This book differs from both environmentalism and climate
sceptics. It offers a radically new perspective on energy and
climate change. It covers not just the technology, economics,
science and politics of these two issues, but also their sociology:
how people perceive energy and how they organise it. Our main
focus is on humanity’s need for a lot more energy, and a lot more
innovation in energy supply.

With this focus, Energise! is unlike mainstream books on
climate change, in which the pattern is: first, identify what level
of climate change is dangerous; second, identify the maximum
level of GHGs compatible with that; and third, propose measures
to ensure that this limit is not exceeded.

The standard book on climate change tends to build its
conclusions into its premises. Beginning with somewhat arbitrary
definitions of what is dangerous, it typically uses science to
calculate the ‘right’ emission levels, and then feeds those levels
into dubious and opaque economic models to calculate how
costly CO, taxes or CO, permits should be to keep emissions
below those levels.

If such an approach sounds boring and technocratic,
that’s because it is. Ours is different. We concentrate on climate
change, but we put it within a social context. That social context
begins with the world’s growing energy requirements.



Austerity and the sociology of energy

In the wake of the Crash of 2008, climate change is destined
to become more, not less important, to political and economic
decisions. However much European industry would like emissions
regulation to be delayed, and however much consumers will
need to focus on tightening their belts, the weather will not stop;
and neither will the contemporary impulse to connect absolutely
everything with climate change. Indeed, there’s already evidence
that the authorities will paint the austerity of 2009 onward in
feelgood shades of Green.

Tightening belts, it is now said, is a good thing — because
all individuals have a responsibility to conserve energy, and,
in that cause, improve their behaviour. EdF, a French energy
company, offers to engage Britons in what it insists is a ‘coaching
programme’ on how to save energy. ® Others want more radical
steps to be taken. One ‘radical fantasy’ suggests not just that
people will ‘earn less and consume less,” but that the Crash of
2008 has given them ‘a chance to start again.’ ¢

The compatibility between capitalism and Green thinking
is something that Green thinkers themselves have long been
keen to promote. 7 In the next few years, people can expect to
hear a lot more about how:

e going Green saves money, which is something everyone
must do

e slower growth is wiser growth

* the world must not exhaust finite supplies of energy too
fast.

Whether the general public finds these arguments for austerity
credible, though, remains a very open question.

Like climate change, energyis setto become anincreasingly
important factor in people’s lives. In looking at energy, however,
we're not overly concerned with burying the reader in statistics
on oil reserves, for example. These statistics are readily available.

30V43dd 6
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Nor do we mull over whether it was speculation that really drove
up oil prices in much of 2008. But we are interested when Barack
Obama tells Fox TV that, had he been President during 9/11, he
would have asked Americans not to shop, as George W Bush
did, but to ‘tap into the feeling that everybody has been caught
up in’. In other words, to tap into America’s need for a bold
energy policy. 8

Obama said that, after 9/11, he would have proposed that
all Americans ‘make commitments’ to increase fuel efficiency
in their cars and in their homes, somehow. The government
would have worked ‘in partnership’” with them in the cause of
decreasing America’s dependence on foreign oil by 20 or 40 per
cent over a decade or two. °

This book suggests that the call to arms to cut energy use
is not going to go away. Most likely, it will grow more urgent.

One example of a call to arms in energy is ‘fuel poverty’
in the UK — officially, circumstances in which a household
spends 10 or more per cent of its income on energy. In 2001,
New Labour promised to end this newly defined condition by
2018. 1 Following that, not much was heard about it. But by
October 2008, Friends of the Earth (FOE), along with the charity
Help the Aged, was ready to sue the government in the High
Court for its failure to meet its own targets. Claiming that more
than five million households now suffered from fuel fuel poverty,
an FoE spokesman announced:

‘A massive energy efficiency programme is needed. This
will keep people warm, cut bills and help meet our targets
for tackling climate change.” 1*

Yet Prime Minister Gordon Brown is already planning a massive
programme to promote energy efficiency in British homes. All
that can be surmised is that, for government and critics alike,
rallying the nation around energy conservation is what now
passes for a political cause.

That fact, too, is part of our sociology of energy.



The meaning of energy

Given that in the UK, old-fashioned poverty has been transfigured
into fuel poverty and is supposed to afflict nearly a fifth of
households there, it ought to be clear that the precise meaning
of energy among men and women is pretty malleable. But with
every shift in its social significance, energy looks poised to count
for more than it ever did in the past.

The meaning of energy is what conventional treatments of
energy, just like conventional books on climate change, tend to
avoid. This book doesn’t make that mistake.

In the downturn that has followed the Crash, the meaning
of energy has changed again. Politicians have rediscovered the
Depression economics of John Maynard Keynes, the merits
of state spending, and the merits of state spending on energy
in particular. In his election campaign, Barack Obama said he
wanted to spend $150bn on renewables over the next decade,
so that this source of energy produces a quarter of US electricity
by 2025. British Chancellor Alistair Darling proclaims that in
switching his spending priorities, energy is one of the ‘areas
that make a difference’. It's an area, indeed, ‘where people
are feeling squeezed at the moment,” and spending on it would
create jobs. *?

Here energy acquires a new meaning. It's now about
creating jobs. But before people sign up for the Keynesian
management of economic demand through spending, investment
and job creation around energy, consider two facts. First, the
number of jobs likely to be created in the UK renewable energy
sector is set to be very limited. Second, and more importantly,
job creation for the few will be accompanied by renewed cries
that everyone cut their demand for energy.

This book makes no apology for its historical dimension.
That allows us to see where the future of energy is headed.
In all the euphoria around applying Keynesian principles to
energy, it's worth recalling what Keynes actually said about his
policy. In the preface to the German edition of his most famous
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work, The General Theory of Employment, Interest and Money
(1936), he expressed the hope that his book would help German
economists develop a theory ‘designed to meet specifically
German conditions’. His book’s theory was, he said, ‘much more
easily adapted to the conditions of a totalitarian state’ than were
theories premised on free competition and a large measure of
laissez-faire. 13

Britain and the US today don’'t face the advent of a
totalitarian state. However, the state’s intervention in personal
demand for energy, and its insistence that energy use is cut
back, could well turn out to be an authoritarian exercise.

We hope you enjoy Energise!



13 PREFACE






Human beings need lots
more cheap energy

If the world could be
more thoughtful about
energy supply,
individuals could be
thoughtless about their
energy use
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IrresponSible? No. The authors of this book

acknowledge that climate change exists and is largely man-
made. We accept that there’s a problem with greenhouse gases
(GHGs). But we believe that these concerns must be seen in
perspective.

Energise! is about the science and technology of energy.
Our starting point, however, is the uniqueness of human beings.
To us, humans will always want to do more than simply survive.
They will always want more home comforts, better-lit streets and
greater mobility. But to get all of this — now and in the future —
they will need more cheap energy. In energy matters, therefore, a
far bigger and more urgent challenge than global warming lies in
thoughtfully supplying the world’s populations and organisations
with lots more cheap energy. If people can do that right, then
they will be able to overcome man-made climate change in the
process.

Energy innovations can do so much more than simply slow
global warming. They can help humanity thrive, not just survive.

Before the Crash of 2008, several enthusiasts for free
markets breezily suggested that oil priced at $130 a barrel
or more had one merit: it would force people to conserve
energy. * After the Crash, others observed that people would
worry less about climate change during a downturn, especially if
it turned out to be deep and prolonged. ? In fact, both of these
views are complacent.

When oil can only be extracted, refined and piped with
difficulty, producing and transporting the world’s food becomes
expensive. When energy in general is expensive, steel and
cement cost more to make, inflating the price of buildings, roads,
rail systems and even wind turbines. To put it simply, every sector
and every nation has an interest in more cheap energy.

On the other hand, concerns about climate change will
outlive the current period of financial turmoil. These concerns
are deep-seated not just in large swathes of the population of
the West, or with Barack Obama, but also among elites in China,
India and the East. The Crash of 2008 will make the world focus



more on the East’s leadership — not least, around the issue of
global warming. We are certain that climate change will regain its
prominence in national and international politics.

People are constantly being told that they live in a consumer
society. Yet for most adults under 65, the main event in life
remains work — the realm of wealth generation, production and
the different kinds of waste products that go with that.

It's the same with energy.

Too often, governments and environmentalists address us
as ignorant consumers, telling us to curb our driving and flying,
eat local food, switch things off and insulate our homes. But in
fact, the human input into climate change is best dealt with not
in people’s personal lives, but at source — in the world’s energy
supply sector (see panel below). And even if climate change
disappeared tomorrow, energy supply would still deserve much
more investment over the next 30 years than it has had over the
past 30.

Without a large new round of investment in advanced
energy technologies, human beings face power cuts. There’s no
need to be alarmist about these, nor, as we show later on in this
book, attribute them to an alleged ‘peak’ in oil supplies. But in
2008 alone, power cuts occurred in places as varied as South
Africa, Pakistan, China and the UK.

Worse, society simply won't develop. Even the conservative
World Bank estimates that, without a change in energy policy, 60
per cent of sub-Saharan Africans will lack access to electricity
in 2030. 3

It's time to get a grip on these facts and stop feeling
guilty about climate change. Thoughtful ingenuity, not changes
in consumer awareness or behaviour, is the way to exit today’s
energy crisis — and the way to deal with a warming planet.

ADYIANT dVIHO FHON S1OT A33AN SONIFE NYINNH LT
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Climate change is best fixed at
source - in the energy supply sector

In 2004, the world’s road transport created about four billion
tonnes — four Gigatonnes (Gt) — of CO, emissions. However,
electricity plants contributed more than 10 Gt, and oil refineries
a further 2 Gt. In sum, the world’s energy supply sector emitted
three times as much CO, as its motor vehicles.

Direct worldwide emissions of CO,, by sector,

1970-2004 ¢
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lo lo 15

Road transport

s o lo I~

Deforestation

oo
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Refineries etc.
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As the IPCC puts it, by 2004 CO, emissions from power
generation represented more than 27 per cent of all man made
CO, emissions; indeed, the power sector was ‘by far’ the most
important source of such emissions. ®

Widen out from CO, to GHGs as a whole, and agriculture
appears as a significant emitter of CH, and N,O. Nevertheless,
in 2004, energy supply was unequivocally the main source
of GHGs.



GHG emissions by sector, 1990-2004 °
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Between 1970 and 2004, the IPCC reports, GHG emissions
from energy supply rose by more than 145 per cent, while
those from general transport rose by 120 per cent. Interestingly,
GHG emissions associated with residential and commercial
property experienced the slowest growth — just 26 per cent in
34 years. ’

The basic figures show that emissions from road transport
are growing fast, but those from power generation are much
larger — and are growing faster. Even with transport and buildings,
people need to look beyond immediate use, and back to energy
supply. A vehicle or building supplied with clean energy would
have zero emissions of CO,.

ADYIANT dVIHO FHON S1OT A33AN SONIFE NVYINNH 6T
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The amount of energy the world will need

In 2000 the US, representing five per cent of the world’s
population, consumed 25 per cent of its energy. If the whole
world were to consume energy at that same rate, then global
energy consumption would quintuple.

Today, millions of Americans are living below the poverty
line. If we can imagine a time when nobody worldwide suffered
from the kind of poverty that still exists in the US today, then
energy consumption would not only be a lot higher: it would be
about 10 times its current rate.

In both the 19™ and the 20" centuries, energy production
from modern sources rose 16 times, doubling every 25 years. &
Perhaps the constancy of the increase was just a coincidence,
but 16 times may not be a bad estimate for how much our energy
use will grow by 2100.

Some will write off such estimates as absurdly high.
Energise! sees them not as forecasts, but as ambitions.

Looking from 2005 just to 2050, the International Energy
Agency, a Paris-based club of the world’s big energy-using
nations, takes a much narrower view. In its 'baseline' scenario,
world annual economic growth averages a robust 3.3 per cent,
quadrupling to $227 trillion by 2050. But world final energy
demand doesn’t even quite triple. Indeed, the IEA believes that
because of changes in world economic structure, and, even
more, increases in the efficiency with which energy is used,
world energy demand will in practice just double. °

That seems to us improbable. In a moment, we will
deal with the merits and limits of improvements in energy
efficiency; but even with such measures, and certainly with the
aggressive programme of thoughtful innovations put forward in
this book, world energy demand could and should double in 25
years, not in 50.



For convenience, through good choice of technique

The industrialisation of the West brought with it man-made
emissions. But it also brought new products, and, even more,
innovations in the process of production. Industrialisation gave
us the whole idea of convenience — of not having to scrape
around to build a fire, but instead having hot running water, and
eventually central heating. Finally, too, industrialisation brought
with it a special form of convenience: mobility.

Convenience is still something worth fighting for -
especially convenience in the use of energy. People should not
have to spend their time watching ‘smart meters’ that tell them
how much CO, they are generating every time they make a cup
of coffee. Instead, they should be looking forward, as Energise!
does, to a world where energy is:

e cheap, always on, and to hand
* available to everyone, wherever they are
e delivered so unobtrusively that nobody worries about it.

As far as possible, the means of delivering energy should be
invisible, or simply part of the furniture.

In developed countries, few worry about the humble sockets
that deliver electricity to their appliances. The householder does
not pause to maintain, repair, or clean an electricity socket, in
the same way that the family with roof-mounted solar panels
must spend time up a ladder fiddling with them. 1©

People should know how energy works, but they shouldn’t
have to think energy all the time. Life is too much fun for that.

The idea that people should now start to sacrifice
convenience in the cause of energy conservation is also
particularly insulting to women. Even today, the women of
the world do most of its cooking, washing and food shopping.
In truth they need all the convenient gadgets and all the energy
they can get. 1

ADYANT dVIHO FJHON S1OT A33AN SONIFE NVYINNH TC
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Prigs move in

Around the world, priggish politicians and celebrities — Bono,
Bob Geldof, Sienna Miller, Leonardo DiCaprio — urge everyone
to consume less and conserve more energy. Some suggest that
the way to beat climate change is to stop families having more
than two children. 2 Meanwhile, Sir Paul McCartney suggests
that everyone stop eating meat. 13

This is all bad news. When politicians and celebrities insist
that people adopt their kind of etiquette of energy use, they
bolster the state’s growing interference with people’s personal
lives. In practice, their liberal-sounding demand that people make
‘informed choices’ about energy is an authoritarian affront. Why
should people listen to what these dignitaries say about how we
should behave? What do they know about the potential for new
energy technologies to bring convenience, mobility and fun to
billions of people?

Politicians and celebrities are not the only problem.
Educationalists in particular seek to come between parents
and children. As the urban critic Austin Williams has shown,
since the 1992 United Nations Conference on Environment
and Development in Rio de Janeiro, many educationalists have
tailored school curricula to environmentalist ends. ** Worryingly,
pupils are sometimes expected to upbraid their parents for failing
to live ecologically correct lives.

Yet mankind does not yet face a Greenhouse Apocalypse,
from which the only way out is to cut back on energy use
immediately — to tax it harder, make travel by car or air
unacceptable, or introduce personal carbon allowances. Most
people will not give up their energy-using habits that easily, in
any case.

Instead of consumer cutbacks as a one-size-fits-all
alternative to global warming, human beings in fact face a still
open-ended choice of technique in energy supply. Here, in
contrast with energy use, it makes sense to think hard.



Green misanthropes (1): Paul Ehrlich and
Amory Lovins — more energy as ‘mischief’

Energise! believes that the world needs cheap, abundant energy.
But two of America’s most prominent environmentalists reacted
against that simple, humanistic idea back in 1975. Giving society
such energy, Stanford University professor Paul Ehrlich wrote,
would be the moral equivalent of ‘giving an idiot child a machine
gun’. 5 In another vivid metaphor, he lamented that mankind was
likely to follow the ‘pied pipers of technology’ to ‘destruction’.

In casting human users of energy as imbeciles and rats,
Ehrlich was first in a long line of Green misanthropes.

In 1976, Amory Lovins, an American physicist representing
Friends of the Earth in the UK, took a similar anti-energy,
anti-human line. Attacking US electricity generation for its
inefficiency and its capital cost, he proposed that it be cut by
60 per cent. Lovins also hoped that in the long term, a modest,
zero, or negative growth in America’s rate of energy use would
be realistic. He favoured ‘soft’ energy: sources that were
renewable, diverse, low-tech, small-scale and geared to end user
needs. Like Ehrlich, he reserved particular contempt for nuclear
fusion, arguing;:

‘We should prefer energy sources that give us enough for
our needs while denying us the excesses of concentrated
energy with which we might do mischief to the earth or to
each other.’ 16

So mankind should seek softness in energy, because too much
powerful and concentrated energy will only lead to mischief.

Mischief-free softness is a fascinating concept, but one
that has proved rather elastic for Amory Lovins. He co-founded
the influential, non-profit Rocky Mountain Institute in Snowmass,
Colorado, in 1982.

Since that year, he’'s consulted for that enormously soft,
mischief-free, low-energy force for good — the Pentagon.
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Don’t fear the East — celebrate it

On 11 May 2007, the US House of Representatives authorised
the compilation of a National Intelligence Estimate on climate
change. Diplomatic tensions on climate preceded that date; but,
compounded by the subsequent US sub-prime crisis and the
credit crunch, 2007 was the year when those tensions broke
into the open.

Today it’s clear that many of the West’s general fears centre
on the East. The Crash of 2008 made Wall Street vulnerable to
Eastern financial institutions; and there is always the chance

Godfathers of Green: Paul Ehrlich and Amory Lovins




that these may move more decisively into the West's energy
sector. When it thinks energy, the West thinks East. When the
West looks East, it sees energy and climate problems. 7

The growing part of the world’s oil that today comes from
the Organisation of the Petroleum Exporting Countries (OPEC)
has re-focused attention on the Middle East, and on security
of supply in energy. There is also concern about Europe’s
dependence on Russian gas. Last, the West has made much
of the fact that China overtook the US in 2007 as the world’s
largest emitter of CO,. *®

It's true that NASA scientist James Hansen has blamed
Britain for doing the most to boost the world’s accumulated stock
of man-made CO, emissions. For Hansen, Britain’s pioneering
Industrial Revolution has made it emit even more CO, since
1751 than the US. *° Yet what most worries Western planners is
Eastern demand for energy.

In choice of technique in energy supply, elites in North
America and Europe fret about China and India’s fondness for
coal-fired power generation. But the dread that billions of Asians
will one day drive cars and travel by plane looms still larger.

Like most fears in society, this one must be resisted.

First, the East wants, and deserves, all that we have in the
West. Second, the East simply won't allow the West to dictate to
it. Third and above all, to see the populous East just as billions of
consumers is a mistake.

If the world can think through energy supply, it can be
entirely sanguine about Asian energy use. Indeed, Asia promises
to be an important source of energy innovation and investment
in the future. It’s well known that China easily leads the world in
solar water-heating panels: it has 52 million square metres of
them and wants four times that by 2015. 2° But what isn’t so well
known, for example, is that China’s work in ‘fourth generation’
(4G) nuclear technology has already drawn significant interest in
the US, and might one day figure in a revitalised nuclear program
for that country. 2
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It would be idle to imagine that, on climate change, the
West’s diplomacy toward the East will be motivated merely by
environmental concerns. Even before the July 2008 collapse
of the Doha talks on trade, Bill Emmott, former editor of the
Economist, gave a vivid sketch of how West-East economic
antagonisms are likely to intertwine with diplomacy on GHG
emissions. 22 Already, too, the West entertains imposing ‘carbon
border taxes’ on Eastern exporters it conveniently deems a
danger to the planet. 23

The general prospect is for Western leaders to use climate
change to try to control the pace and direction of growth in the
East. But from the point of view of humanity, that would be a
great shame. The thought and the engineers that the East has
to offer the world are precious. They should not be jeopardised
by Western highhandedness on the issue of climate change.

Given good science and technology,
scarcity isn’t an absolute

At the December 2007 Bali conference on climate change,
where there were profound disputes between West and East,
it was agreed that the rate of transfer from West to East of
technological innovations in energy supply should speed up.

Yet to be thoughtful about energy supply means thinking
hard not just about advances in energy, but also about the
general business of technological innovation. And, as a concept,
technological innovation is far too exciting to be reduced, in the
manner of the Bali conference, to technology transfer.

Technological innovations aren’t just moved around from
one nation, sector of industry or organisation to another. They
are also produced in the first place. They therefore rely on fresh
thinking, and upon a whole series of prototypes, experiments and
refinements. New technologies, therefore, rely on new scientific
insights, together with a willingness to take practical risks, both
in the laboratory and elsewhere.

Exactly the same is true of new energy technologies.
Environmentalists and the media focus on the personal use of



energy. But this book upholds science, technological innovation,
research and development (R&D), and indeed, what is today
derided as the ‘technical fix'.

Environmentalists love to say how the science of climatology
has reached a consensus that will tolerate no ‘denial.” And to point
to the limits of the world’s resources, the environmental group
WWEF likewise insists that if the world’s inhabitants shared the UK
population’s lifestyle, three planets would be needed to support
their needs and their waste. 2* Swept away by their desire to go
carbon accounting and thus moralising about consumer excess,
too many environmentalists ignore new scientific insights beyond
those of climatology, and ignore, too, how thoughtful supply-side
technologies can overcome the alleged scarcity of the Earth’s
energy resources.

Scarcity isn't an absolute. The IEA and BP make
generous estimates of the world’s likely reserves of oil and
non-conventional oil (heavy, or from tar sands, shale and the
Arctic). ?® But leave aside oil reserves. Overleaf, we describe how
solar power can be used both to make hydrogen from water,
and to strip carbon out of atmospheric CO,. It's also true that
two types of planned nuclear reactors will be able to generate
hydrogen (see the table at the end of Chapter 4). In principle,
then, zero-carbon renewable and nuclear energy can be used
to separate out hydrogen and carbon from water and air, and
then combine them so as to make many Earths’ worth of new,
compact and powerful hydrocarbon fuels. By perhaps 2050,
those artificial carbon-based fuels will start to power more and
more transport vehicles. When consumed, they’ll emit COQ;
but over the whole process of getting hold of carbon from the
atmosphere, combining it with hydrogen, and burning the result
to go places, no new CO, will be created. Artificial fuels will
join biofuels in gradually making transport a limitless, carbon-
neutral affair.

Since 1972, when the English economist Barbara Ward and
the French-American microbiologist René Dubos published Only
One Earth, environmentalism has monotonously repeated how
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finite the planet’s riches are, compared with mankind’s infinite
capacity for causing havoc. 2¢ Yet it’s really the imagination of too
many environmentalists that is finite. Just two current research
projects in energy hint at boundless possibilities:

1. At the Paul Scherrer Institut, Villigen, Switzerland, 170
scientists have learnt how to generate a lot of high-energy
neutrons. In principle, such particles can turn long-life
nuclear waste into short-life or even stable elements 2’

2. At Sandia National Laboratories, New Mexico, solar
collectors irradiate giant rings that rotate at one revolution
per minute and contain a metal oxide. Cooled from
1500°C to 1000°C, then exposed to superheated steam,
the scorched rust generates free hydrogen. In the same
labs, solar power is used to split CO, into oxygen and
carbon monoxide. The hydrogen and carbon monoxide
can then be used to synthesise hydrocarbons. 28

For most environmentalists, the world has already reached
a tipping point, so no faith can be placed in exploring these
two projects. After all, in 2005 some scientists said that even
the current stock of accumulated greenhouse gases would,
in the long term, heat the planet by 2°C above pre-industrial
levels. Any more greenhouse gas would make for big shifts in
climate variability. 2°

In this urgent Green framework, then, even a ‘nearly ready’
kind of energy technology like Carbon Capture and Storage (CCS)
will take too long to make a difference. To build a new round of
nuclear power stations would similarly take too long.

Chapter 3 of this book shows, however, that a Second
Flood is not just round the corner. In any case, the problem that
Greens have with energy innovation isn’t that it’s too slow. Green
objections are designed precisely to slow up the building of new
nuclear power stations. Rather, the problem Greens have with
energy innovation is that it's too risky.



Taking risks to leave the low-CO, cave

Imagine that someone comes to you with a thoughtful energy
innovation. He says it's powerful, sometimes lethal, and that he
doesn’t yet know precisely how it works. It brings new problems,
certainly; but it could also bring enormous benefits for civilisation.
Do you say yes, even if you want to know more about the safety
of the innovation? Or do you dismiss it as a ‘technical fix,” and
instead follow the Precautionary Principle, which gained legal
and political prominence at the UN Rio Summit of 1992 and was
adopted by the European Commission in 20007

To date, the conduct of the UN and the Brussels
Commission does not tell in favour of the Precautionary Principle.
The Principle means that with this technological breakthrough,
as with any other, fears about even the remotest possibility of
irreversible harm to the environment or humans must come
before turning the breakthrough into a mass-market affair.

But what if the energy breakthrough you're offered
is in fact fire? Fire is something that mankind first tamed nearly
790,000 years ago — if we are to believe seven Israeli scientists
who have dated some of the wood, bark, fruits, seeds and flints
that were burned during the Lower and Middle Pleistocene, or
Ice Age. 3°

Fire is also risky stuff. In Greek mythology, Prometheus
was chained to a rock and had his liver pecked out each day by
an eagle, as punishment for stealing fire from the gods and giving
it to the human race. Fire burns children easily and can destroy
whole communities. But the fact is that the domestication of fire
on the shores of an ancient lake, in the middle of the Levantine
Corridor from Africa to Europe, is what first may have allowed
homo sapiens to move north of the Mediterranean. It was by not
having the Precautionary Principle around that Africans first took
fire, with all its risks, to help keep themselves warm when they
migrated to and colonised the colder lands of Europe. 3*

From fire onward, technological innovations in energy
supply have brought risks. But they have also brought human
beings out of the cave.

ADYIANT dVIHO FHON S1OT A33IN SONIFE NVYINNH 62



i3SI9Y3NT 0€

The caves of old were low-carbon. But they were just that
— caves. Society needs to remember and uphold the historic and
progressive role of energy supply in colonising the natural world
and making it comfortable and convenient to live in.

Campaign for energy supply and energy R&D

Energy innovation has been weak these past 30 years. Holding
fast to the Precautionary Principle, the West has developed a
deep cultural aversion to risk, technological innovation, and
energy innovations in particular.

Jonathan Leake, the respected science correspondent of
The Sunday Times, London, highlights the skittishness of Western
culture when he notes that several different answers to climate
change have had their 15 minutes of fame. 32 As solutions,
planting trees and carbon trading aren’t especially technological;
but just like nuclear power, CCS, biofuels and wind farms, each
has had its Andy Warhol moment.

Yet there is a solid reason behind this flirting with
choice of technique. The West lacks the confidence to make
serious investments — either in general technology, or in
energy innovations.

Between 1988 and 2006 in the US, gross expenditure
on R&D as a proportion of Gross Domestic Product (GDP)
stagnated at below 2.7 per cent. The commitment to R&D made
by members of the European Union (EU) was even worse, and
now lies at a trifling 1.8 per cent of GDP. 33

Across the 30 members of the Organisation for Economic
Cooperation and Development (OECD), both public and private
sector expenditure on energy R&D has declined. Indeed,
between 1991 and 2002, R&D expenditure as a fraction of the
energy sector’s total turnover dropped by more than a half — to
just 0.33 per cent. 34

So much for the much-vaunted ‘knowledge economy’.
These statistics suggest that there has been a stark dumbing
down of energy research. With that in mind, Energise! believes
that everyone should:



. refuse to be stigmatised as energy wastrels

. campaign for more of society’s money and brains to go
into energy supply and energy R&D in both the private and
public sectors.

Renewable sources of energy, it is said, can both save money
and make money. Yet if they’re so inherently profitable, why have
they been avoided for so long?

Late in 2007, Al Gore's $1.2bn investment fund,
Generation, linked up with a $200m Silicon Valley venture capital
fund to bring Green innovations to market. But around the same
time, the head of General Electric’s energy business had this to
say to the London Financial Times about what he called ‘wind,
solar and so on’:

‘| don’t see a disruptive new technology that changes the
game in the next 20-30 years. It is not the nature of this
industry... Everything that has been developed so far...
has taken decades to come to fruition. My expectation is
that it will remain that way. 38

The pace of innovation in renewable energy is still sluggish, no
matter how strident the authorities’ calls for personal self-denial
have grown.

Why the slow pace? Not, as Greens repeatedly allege,
because the usual neo-conservative clique of business chiefs
and their pawns in government have conspired to kill off Green
innovation — all in a Wall Street-style quest for short-term profit.

No. In fact, renewable sources of energy have taken
decades to develop because they only become economically
viable when they are built on a grand scale — a scale which
today’s culture in the West often finds too daunting. We explore
this further in Chapter 6.

But there’s something else, too. The slowness to introduce
Green energy innovations reflects Western fear of, and sloth
around, technological innovation in general.
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All parts of the energy sector need to free themselves
from this sad culture of the past.

Doing better than Carter and his sweater

The capitalist spirit now favours Green energy innovations, but
the capitalist flesh looks like it might take 20-30 years to properly
introduce them.

Sensitivity to risk makes Western elites anxious: not just
about nuclear fission and fossil fuels, but also about serious
innovations in renewables. Take biofuels, for instance. As late as
August 2006, some environmentalists routinely endorsed them
as a remedy for global warming. %6 Yet now, despite the fact that
they come in an enormous variety, the whole biofuels sector gets
a bad rap. 3" According to various authorities, they can lead to:

. deforestation, and thus a net addition to CO, %
. the destruction of natural habitats 3°

. the marginalisation of women farmers 4°

. food price inflation. 4

Similarly, many Greens object to a proposed tidal barrage for
the Severn Estuary in the UK because it would Kill the wildlife
in the area. “2 And wind power done at scale? One scientist has
already noticed a snag; it could have ‘non-negligible’ impacts on
climate. 43

For every low carbon solution, a major problem is found.
That’s because many Greens want people to change more than
the energy supply.

On 2 February 1977, environmentalists gained an
enduring inspiration for their cause. Then, a newly inaugurated
US president came on television in a sweater, asking Americans
to save energy by turning down their thermostats — and by

Fireside chat: President Jimmy Carter sports
a jersey so as to try to get people to conserve
energy in the home
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donning sweaters.

Sometimes it can be wise to turn the heating down, and
to dress warmly indoors. But to turn these individual choices
into a presidential policy is to negate the whole concept of
convenience in favour of labour-intensive, mindless toil. This puts
us in a medieval world in which, by pulling sweaters on and off all
day, humans repeatedly have to concede to their environment,
instead of just getting on with things.

It's time to wave goodbye to the impoverished Jimmy
Carter approach to energy.

Humans do waste energy. But personal struggles to
conserve energy do little more than waste time (see panel
below). Made into a habit, they represent not ‘awareness’, but a
rather unthinking obedience to the state.



The run-round to save energy
with UK consumer electronics

Leave a mobile phone charger on all day without a phone to
charge, and you waste one watt. Britain’s government-backed
Energy Saving Trust (EST) thinks that if the UK’s (roughly) 25
million households didn't make that mistake with their 25 million
chargers, they’d save 25 megawatts (MW) of electricity — enough
to power 66,000 homes. 4

That sounds impressive. But suppose the average UK
householder — pensioners included — takes 10 seconds a day
to get to a charger and switch it on and off. A national effort to
do that switching would absorb 26.37 million hours a year. The
energy saved would power 66,000 homes, but that’s still only
0.25 per cent of UK households.

Now, scale up the EST’s fidgety philosophy across the
full range of hateful, electricity-guzzling consumer electronics
devices in the home. In 2004, the average UK household owned
2.4 televisions, 1.9 video recorders, 0.5 set-top boxes and 5.2
external power supply units. 45 The total today is at least 10
gadgets per home.

But if all British households spent 10 seconds fiddling
with each gadget, they'd spend about 264 million hours a year
switching. Electricity savings would power a majestic 2.5 per
cent of UK households.

In the three months to July 2008, which we may take
as a reasonably typical period, Britain’s 29.54 million people in
employment worked 947 million hours a week — equivalent to
135 million hours a day over seven days. 46 If those people were,
now, really to take on society's supplication to the socket, they
would be spending roughly the equivalent of two extra working
days a year engaged in fruitless, labour-intensive overtime around
electricity supply in the home.

Most British householders, however, might prefer to leave
their consumer electronics on standby, and instead move on to
a higher or more pleasurable purpose.
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The three accusations made against the energy sector

Why, in energy, do environmentalists tend to favour personal
conservation over industrial innovation? Well, unlike new
technologies, consumer cutbacks cost nothing (or at least nothing
financially). They're also supposed to bring immediate benefits to
the Earth’s climate. Finally, many Greens are more interested
in being sanctimonious about other people’s behaviour than in
actually doing something about energy.

We deal with these issues in the next chapter. For the
moment though, let's tackle something even more basic:
environmentalism’s deep-rooted disdain for generating any
energy at all.

Environmentalists believe that energy generation:

. consumes resources
. pollutes the Earth
. is marked by what are known as ‘negative externalities’.

Certainly, energy generation consumes resources — but as we
have seen, scarcity isn’'t an absolute. Through sunlight, the Earth
each day receives an almost unlimited supply of energy in a diffuse
form. But that rather useless kind of energy contrasts strongly
with human beings’ desire, need, and ability to concentrate and
order energy to pursue tasks that are more and more intricate. 4
Those energy intensive tasks include:

. etching silicon chips

. performing laser eye surgery

. flying long haul to see an ailing aunt just before she dies
. cutting pollution.

In the same way, mankind will most probably need to expend a
lot of energy, and even generate a lot of CO,, to build the low or
zero-carbon power sources and carbon traps of tomorrow.

It’s ironic, but society’s main use of energy is to extract,
refine, process and purify energy itself. The energy industry is



mankind’s largest energy hog. But that’s a good thing; it has led
not just to convenience, but also to civilisation.

What about the pollution caused by the energy industry?
As we saw earlier in the chapter, the industry is indeed responsible
for the largest share of man-made emissions of GHGs. However,
environmentalists often exaggerate the energy industry’s
misdeeds: from the wreck of the Torrey Canyon supertanker in
1967, through the Exxon Valdez disaster of 1989, to the Brent
Spar fiasco in 1995, Greens have made rather too much of oll
spills at sea. 48

Yes, energy corporations stand in need of a much more
thoughtful pollution regime. But by itself, such a regime will
not deliver more energy, which is what the world needs. The
energy industry will only pollute less if it becomes generally more
thoughtful, investment-orientated, and focused on R&D.

In 1986, after going 100 metres beneath the North Sea,
one of the authors of this book exposed for The Economist
how Shell UK’'s Brent Alpha offshore oil platform was at its
most dangerous during periods of shutdown, when frenzied
maintenance work could easily lead to mistakes. #° Shell nearly
sued — yet in the 6 July 1988 explosion of Piper Alpha, a North
Sea oil platform run by Armand Hammer’s Occidental Petroleum
Corporation, 167 men died precisely during such a shutdown
period.

Following Piper Alpha, a host of new safety regulations
came in. Yet despite this, years of underinvestment have once
again made regulators issue a ‘stark warning’ about the lack of
safety on North Sea oil platforms. 5°

Safety on the North Sea contains clear lessons for energy
industry pollution. Neither safety nor pollution is just about
geology and chemistry: both are much more about the state of
technology, science, management, priorities, and funding.

Energy industry pollution, like corporate pollution
everywhere, is a social question. Rather than hatred, or new
state laws, it demands thought, and a rational programme
of innovation.
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Freview

ON THE ECONOMILS
OF CLIMATE CHANGE

Imposing face of the New Scientism:

Nicholas Stern. In 2006, his massive and thoroughly
neutral treatise on what to do about global warming
focused on a scenario in which there was an almost
10 per cent chance of mankind being made extinct
by 2100 (Stern Review, page 47). Within 12 months
of this gloomy speculation, Stern was given a life
peerage. In the House of Lords, he sits as a
crossbencher, because he is not party-political



So what, thirdly, are the energy sector’'s ‘negative
externalities’? In his famous 700-page report on climate change
published in 2006, London School of Economics professor
Nicholas Stern mentioned ‘externalities’ more than 70 times. 5t
But the concept in fact dates back to 1890 (see below).

That energy industry pollution carries an external cost
to society seems commonsensical. But can right-minded
technocrats accurately tax pollution, or successfully price and
run markets for CO,? The market is too chaotic not to pollute
the world, but state bureaucracies also act chaotically in their
attempts to beat pollution with paperwork or court fines.

Stern saw climate change as the greatest market
failure ever. 52 Yet it's not just markets that have failed: energy
corporations have also failed to innovate — thoughtfully,
consistently, and therefore cleanly.

Climate change speaks also of state failure. As we show
in Chapter 3, the possibility of man-made global warming began
to emerge strongly in US research in 1956. However, Western
governments have taken decades to do something about it.

When first conceived, externalities were about costs
imposed on others. With the rise of environmentalism, however,
externalities turned out to be costs imposed on nature, which was
represented as something plundered. Today, environmentalist
obsessions ensure that externalities and nature often become
the very starting points of economics. Assigning a quantitative
value to nature, environmentalists believe it represents a ‘natural
capital’ that mankind consumes, or ‘eco-system services’ that
mankind pollutes. 53

But it is human activities, including those of the energy
industry, which actually add value to capital and supply services.
Nature builds no machines, high-speed trains, or the Internet.
Mankind is not a negative blot sucking up energy from the
landscape, but a positive force for progress. The ultimate energy
on the planet is human.

Al Gore was right about one thing. Political will is a
renewable resource. And the same is true of the human will
to innovate.
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CO, taxes, CO, markets:
the inside story on externalities

In 1890 the English economist Alfred Marshall praised not the
intrinsic creation of value through production and innovation,
but positive factors external to that: the goodwill surrounding a
business, and the spin-off from transport infrastructure. 54

After the conflict of 1914-18, opinion darkened, focusing
instead on negative externalities. For Marshall’'s Cambridge
successor Arthur Cecil Pigou, factory smoke inflicted ‘a heavy
uncharged loss on the community’. In 1920, Pigou fathered the
modern idea that state taxes on CO, emissions can internalise
their external costs to society. %°

In 1960 the Chicago economics professor Ronald Coase,
a Swedish social democrat enthused with American capitalism,
took issue with Pigou. For Coase, governments might fix smoke
more cheaply than private organisations, but governments
themselves could also, ‘on occasion’, be ‘extremely costly’. 56

In effect, Coase rejected pollution taxes, preferring that
the state put a price on the right to pollute. Later the US Congress
established a market-based cap and trade mechanism. From
1995 onward, the Acid Rain Program capped the total sulphur
dioxide emitted in American electricity generation, and, at the
US Environmental Protection Agency each March, auctioned off
permits to emit nearly three per cent of that total. 5 Similarly
under George W Bush, the EPA issued, in 2004, the first federal
rule to cap and trade emissions of mercury from coal-fired power
plants. %8

Today, CO, emissions are traded through the EU’s
Emissions Trading Scheme (ETS). Taking a leaf from that scheme,
Barack Obama has also promised to implement a cap and trade
programme to reduce GHG emissions in the US.

In fact, both state taxes and state caps on CO, reflect
undue faith in the state, undue faith in the market, and not
enough faith in energy innovation. We hope that Barack Obama
knows what he’s proposing. As Chapter 3 shows, the ETS has
largely been a fiasco.



Citizens, not consumers

There’s a big contrast between

. contemporary culture, which ridicules humans’ ambitions
as hubristic, warns that nature will take ‘her’ revenge,
and insists that the limits imposed by nature on man can
never be breached

and

. the logic of this book, which highlights how, depending on
the state of civilisation, humans have a remarkable record
of overcoming what are perceived as immutable limits.

For politicians, climate change means that nothing is certain but
death, energy meters, and carbon taxes. Politicians want people
to atone for their shocking selfishness: they want to add to the
sum total of guilt in the world (though they don't seem to feel
very guilty themselves). They seek legitimacy through the truly
limp cry: ‘Let’s survive! It’s in everyone’s interest!’

Meanwhile celebrities set themselves up as role models,
favouring the chic politics of the prominent gesture. Pompous
and narcissistic about their energy selflessness, they feel no
guiltier than politicians.

As for the energy industry, it's on the back foot. Nuclear
interests refuse to make a bold case for their role in creating
much more energy, instead pleading that their plants have only
a modest pollution impact. Against this defensive argument,
Jimmy Carter’s pullover will always win.

Oil, gas and coal are cast as pariahs. And renewable
sources of energy are dogged by delays and inconclusive
debates.

Finally, people are disempowered by the doctrine that
they are greedy consumers of energy.

This book refuses to look at people that way. People are
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Putting their back into it: hippies erect a solar
panel on a timber house in Cornwall, England.
At the level of the individual household, Green
technologies demand a lot of time and effort for
the amount of electricity they actually produce




not just consumers; they can and should be energetic citizens,
with lives that are convenient enough to be expansive, not
spent watching energy meters. They can and should be able to
vigorously debate, vote on and act upon choice of technique in
energy supply.

The desire to do something about energy is fair enough.
To make a better world, however, people can do more than go
through the motions with energy at home, in the shops or on
their travels. It's right to:

. feel that voting for a politician every few years doesn’t
help society much

. feel that following every twist and turn of celebrity gossip
doesn’t do much for society either

. want personal transport that's convenient, cheap and
clean.

But human-powered bicycles won’t solve the world’s transport
problems. People can do more for energy in Africa or Bangladesh
than switch to the most ethical supplier of household gas.

To give something back to society and make much more
than a difference, people need to mobilise for the proper kind
of energy commitments — and mobilise on the basis of nobler
and more profound feelings than consumer disgust with energy
companies.

Solar panels on a roof, like a Toyota Prius outside a
doorway, can look cool to neighbours and friends; but to uphold
the microgeneration of energy by a panel, or energy efficiency in
a car, is thinking too small. In practice, humans will always have
larger ambitions. Certainly they will want to do more than just
survive.

Is it irresponsible to let people be thoughtless in energy
use? No. To neglect the energy innovations that the world
requires — now that would be irresponsible.
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What is a horsepower, anyway?

Energy is measured in Joules. A Joule is roughly what it takes
to lift an apple one metre. The more usual main units are:

1 kilojoule (kJ) = 1,000 Joules
1 Megajoule (MJ) = 1,000,000 Joules
1 Gigajoule (GJ) = 1,000,000,000 Joules

In 2005, the world consumed 500,000,000,000 GJ of energy. 5°

Per kilogram, coal contains 20-30 MJ. Qil contains 50 MJ.
Oil packs the bigger punch — it has a higher energy density.

Power is measured in Watts. One Watt is use of energy
at the rate of one Joule per second. A fairy light on a Christmas
tree gives out energy at a rate of about one Watt. James Watt’s
vivid coinage, horsepower, approximates to 750 W.

One kilowatt (1 kW), or 1,000 Watts, approximates to the
power consumed by a single-bar electrical heater.

One kW-hour on your electricity bill is 3.6 MJ. The average
American consumes power in all its forms at 10 kW per person,
amounting to about 300 GJ per person per year.

Given a strong wind, a 1 MW (1,000,000 Watts), industrial-
scale windmill produces energy equivalent to all of the needs
of about 100 Americans. For a coal or nuclear power station
running at 1 GW (1,000,000,000 Watts), that figure rises to
about 100,000 Americans.

When a power station burns coal, the coal produces heat.
Each KW of power generated is abbreviated as 1 kWt, to show
that this takes the form of thermal power — heat. The thermal
power is then converted into electrical power. Losses in heat-to-
electricity conversion (typically about 40 per cent) and power-
station-to-consumer transmission (typically seven per cent)
mean that less than 1 kW of electricity — abbreviated as 1kWe
— is actually delivered to the consumer. Conversely, to deliver
1 kWe of electricity to the end-user takes more than 1 kWt of
power from coal.



Primary energy is the total energy used up in the
production and distribution of energy to end-users; it’'s the energy
in the coal that enters a power station, or in the oil that enters
a refinery. Secondary energy is the amount finally delivered to
end-users, such as the energy delivered by a light bulb, or a car
engine. Thus secondary energy is equal to primary energy, less
losses in transmission and conversion.

Most primary energy still comes from fossil fuels.

60

2005
il 46.2 35.0 53.0 40.6
Coal 24.4 25.3 22.4 20.4
Gas 16.0 20.7 18.8 21.8
Nuclear 0.9 &3 1.3 11.0
Hydroelectric 1.8 2.2 2.1 2.0
Other 10.7 10.5 2.4 4.2

Converting energy into different forms

Energy comes in different forms: chemical, electrical; as heat,
light, motion and so on. Society makes use of energy by using
different technologies to convert it from one form to another.
For example, coal-fired power plants turn the chemical energy in
coal into heated steam, which, through a turbine generator, is
converted into electrical energy. In the home, lamps and motors
convert that electrical energy into light and motion.

At each conversion, however, a little energy inevitably
escapes. That escaped energy isn’t destroyed — the First Law of
Thermodynamics states that energy can be neither created nor
destroyed. But the escaped energy does become unavailable for
human use. As a result, more energy must always be put in at
the beginning of a chain of conversions than will be derived at
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the end of that chain.

While most oil is used for transport, and most gas for
heating and cooking, history suggests that electricity — a
particularly concentrated and flexible form of energy — will grow
in significance. The largest source of electricity is coal, but
nuclear, gas and hydroelectric are also important. Renewables,
meanwhile, should make themselves felt in electricity generation
in years to come.

As consumed by the end-user, more and more energy
takes the form of electricity.

61

2005
Oil 48.2 43.4 56.7 51.9
Coal 13.1 8.3 10.1 3.3
Gas 14.3 15.6 18.2 ie.2
Other allsyal 16.4 3.6 5.6
Electricity 9.3 16.3 11.4 20.0

The numbers show a rise in electricity used by the consumer, but
understate its significance for two reasons.

First, electricity only makes up 20 per cent of the energy
directly used by consumers in the developed world; but generating
that electricity in power stations itself absorbs about three times
as much energy. Electricity, in other words, is a highly refined
form of energy. Consumers don’t get to see all the energy behind
the electricity they use.

Second, electricity is the most versatile and convenient
form of energy. That’s the reason why using a lot of energy to
generate it is worthwhile.

Like other forms of energy, electricity can provide power for
heat, light and motion. In these applications, however, it typically
gives superior performance and controllability. For example, an



electric motor has the same power rating as a steam engine, but
is more compact. It also has a turning force that can be set more
precisely.

In terms of convenience, switching on a light is a whole lot
simpler than lighting a match. Similarly, laying electrical cables is
easier than installing pipes to carry fuels.

Electricity is also essential for information technology.
Computers are nothing but miniaturised electrical circuits, and
electrical energy is necessary to drive electrons around them.

The world needs a lot more energy, a lot more electricity
— and a lot more of those unsung heroes, the electrical
engineers. 2

Capacities and load following

Choice of technique in energy supply isn’t just a matter of how
much energy each technique can potentially produce when
working flat out, but how much each can actually produce over
time. Also critical is whether energy is available at the time it is
needed.

Peak potential energy generation is known as nameplate
capacity. That's what’s generally quoted when new power
production is discussed. The proportion of that energy actually
produced is called the capacity factor.

Nuclear 90
Coal 90
Hydroelectric 50
Wind 30
Solar 15

These figures mean that 1 GW of nameplate capacity will produce
three times as much energy in a nuclear plant than in a wind
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farm. That doesn’t mean that wind turbines only work a third of
the time — just that they rarely reach full power.

Two main considerations determine capacity factors. The
first is availability: how much a plant is actually doing its work.
All techniques of energy generation require some downtime for
maintenance. Nuclear and carbon-based generation also require
downtime for refuelling. In the case of renewables, downtime
occurs when the wind isn’'t blowing or the sun isn’t shining.

A second consideration is load following. Because
demand for energy fluctuates over each day, it's necessary to
have spare generating power that’s available, but not put to use
— idle capacity. That inevitably means running a plant at a lower
capacity factor.

A mix of technical issues and economic ones determines
what a plant’s idle capacity should be.

On the technical side, different power sources come on
line in different amounts of time. In the case of hydroelectric
power, for example, water flowing through a dam can begin
generating energy in seconds.

By contrast, it isn’t wise to turn large nuclear or coal-fired
power stations on and off too much. They take a long time to
heat up and cool down. If needed at short notice, they have to be
kept hot, wastefully, in a condition known as ‘spinning reserve.’

Because they're smaller than those in nuclear and coal-
fired plants, turbines in gas-fired power stations can be started
and stopped more quickly. They're a better source of reserve
power.

Load following requires the kind of power that’s available
on demand, or ‘dispatchable’ by grid managers. A gas power
station that runs 30 per cent of the time but helps cope with
peak loads is more useful than a wind turbine that runs 30 per
cent of the time because that’s the proportion of time during
which the wind blows.

On the economic side, it makes sense to run capital-
intensive power at higher capacity. Most of the cost of nuclear
plants is paid up front, while relatively little goes on fuel; so



operators try to run them 24/7. The opposite is true of gas,
where fuel makes up a significant proportion of costs. That’s
another reason gas is used to cover peak loads.

What this shows is that low capacity factors are not in
themselves a problem. They are most problematic when power
output is intermittent — that is, unpredictable, as with wind. Next
best is power that’s sometimes on but always predictable: tidal
energy is an example here. Best of all is power available any
time, on demand, such as gas or nuclear.

Energy efficiency and energy conservation

Energy efficiency means doing more with less. Narrowly, it's
the proportion of energy put in that goes on a designated task.
Broader measures of energy look not just at energy conversions,
but also at human goals. For example:

. when an efficient home boiler meets a poorly-insulated
roof, the overall home is rendered inefficient
. an efficient vehicle engine powering a heavy vehicle

spends most of that power on moving it, rather than its
cargo and passengers.

The difference between the two measures is clearest in the
energy industry itself, where there’s great scope for increasing
efficiency. Here the narrow definition is appropriate. New
turbine technology is raising the efficiency of gas fired electricity
generation. In the 20" century, about 35 per cent of the energy
in gas was converted into electricity. Today, new technology is
pushing that number above 60 per cent.

For the economy as a whole, the broad measure of
efficiency is appropriate. Here energy is being converted not just
into other forms of energy, but into mobile phones, orange juice
and everything else. The overall energy efficiency of a national
economy is measured by its energy intensity, or the amount
of energy required to produce one unit of GDP. Lower energy

ADYANT dVIHO FHON S1OT A33AN SONIFE NVYINNH 6%



i3SI9Y3NT 05

intensities mean higher efficiencies.

Efficiency doesn’t say anything about how much energy is
used overall. Conservation, however, means using less energy.
Efficiency is one route to conservation: installing roof insulation,
for instance, conserves gas by making use of central heating
more efficiently. But cutting back on energy, and often accepting
inconvenience in the process, need not involve improvements in
energy efficiency at all.

Progress in energy efficiency is exactly that — progress.
Significantly, the IEA observes:

‘Energy efficiency in OECD countries has been improving
at just below one per cent per year in recent times. A sharp
decline from the rate achieved in the years immediately
following the oil price shocks of the early 1970s.’ 3

But it's wrong to believe, as so many do, that efficiency is the main
means of curbing CO, emissions. There are limits to efficiency.
It takes a certain amount of energy to move objects, say, or to
heat them up. The infamous Second Law of Thermodynamics
sets further limits of how efficiently energy can be converted
from one form to another. ¢4 Once efficiencies have reached the
maximum allowed by the laws of physics then, to do even more,
there’s no choice but to generate more energy.

For the IEA, improvements in energy efficiency account
for no less than 36-44 per cent of the emissions cuts it seeks
to make on its ‘baseline’ scenario for 2050; nuclear, just six
per cent; CCS, 14-19 per cent, and renewables, 21 per cent.
These figures betray an extraordinary reliance on efficiency
measures — what the IEA itself describes as a ‘first step’ — rather
than on those related to energy supply. ® In both of the IEA’s
preferred scenarios, energy efficiency improvements in buildings,
appliances, transport, industry and power generation represent
‘the largest and least costly savings'. ¢°

The IEA recognises that higher efficiency means more
demand. Historically, efficiency gains have led to more energy



use rather than less: if you can do more with your energy, it
becomes more expendable. Mainstream economists like to point
out that higher efficiencies lower the price of energy and increase
demand for it.

To progress beyond the IEA's goals will require greater
investment in the clean production of energy.

The question of embodied energy

‘Don’t Buy That New Prius! Test-Drive a Used Car Instead’, said
Wired magazine in 2008. Its reasoning:

‘Pound for pound, making a Prius contributes more carbon
to the atmosphere than making a Hummer, largely due to
the environmental cost of the 30 pounds of nickel in the
hybrid’s battery.’ ¢

Greens tend to generalise this logic. The investment you propose
to make in a Green house or car, they argue, will in fact use up
more energy or generate more CO, than staying as you are.

It's true that energy isn’'t just about what’s consumed
when products are in use. It's also about what’s consumed
during production. The jargon has this as ‘embodied energy’.
It's not necessarily physically embodied in that house or car;
but for Greens it adds to the awfulness of such items. Rather
than make energy invisible and taken for granted, the concept of
embodied energy is another way of trying to make energy weigh
more heavily on your conscience.

The argument presumes a low-growth or no-growth
world. But do people want to live like the Cubans under economic
blockade, keeping second-hand cars running for decades?

Making production more energy-efficient is a problem
for engineers — and one that they pay considerable attention
to. That might help bring down prices of consumer goods. But
if society invests enough in energy supply, it isn't something
consumers should worry about.
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Growth means building more goods — including houses
and cars. That will use up energy. Efficiency will not mean using
less energy overall. It will only mean using less energy than would
have been the case with old-fashioned technology. The bottom
line is still that the world needs more energy.

As the Wired example of the Prius battery shows, the
‘embodied energy’ argument is also applied to energy generation
itself. It’s said that your proposed investment in clever energy
supply will use up more energy or put out more CO, than you
generate.

The jargon is ‘energy return on energy invested’, or EROEI.
It’s modelled on a financial measure, ‘return on investment’ (ROI).
ROI is used by business to decide on where to put its money.

It does indeed take energy to produce a barrel of oil, a
biocrop, a windmill, and a solar panel. Moreover, energy needs
to be produced efficiently. But EROEI studies are often suspect,
reflecting politics as much as physical realities.

With investment, you're supposed to get more out than
you put in. But things are more clear-cut in the world of money
than they are in the world of energy. You know what counts as
money invested. But exactly what energy goes into running an
oil rig in the North Sea? Running the machinery, and providing
heat and light for the oil workers, certainly. But what about the
steel to build the rig? What about the food for the workers? What
about food for the miners who dug the steel that built the rig?

Overall, society does need to capture net energy.
But the preoccupation with EROEI reflects an obsession with
quantity over quality. More energy goes into a refinery or a power
station than comes out, giving an EROEI of less than one. But
the energy that comes out emerges in a form more useful to
human beings.

Electricity is more useful than the coal that precedes it.
Petrol is more useful than a barrel of crude oil.

That’s what needs to be remembered.



Carbon intensity and the 1997 Kyoto Protocol

In 1992 in Rio de Janeiro, the world’s governments agreed that
GHGs gases must be limited to a level that would ‘avoid dangerous
climate change’. Just what ‘dangerous climate change’ might be,
let alone the levels of GHGs needed to avoid them, has been
argued over ever since. But in 1997, the world’s governments
confirmed in Japan what they had really committed themselves
to back in 1992.

The resulting 28 Articles and two Annexes of the 11
December 1997 Protocol to the UN Framework Convention on
Climate Change — the Kyoto Protocol — dodged the question of
how much GHG was ultimately acceptable, but insisted that
developed countries cut their emissions.

Different countries were given different targets, but the
collective average was a five per cent cut below 1990 levels
for developed countries. Developing countries — including China
and India — weren't given targets, but the Clean Development
Mechanism instead (see Chapter 3).

After George Bush senior signed the Framework document
in 1992, George Bush junior famously backed out of ratifying
Kyoto.

The latter’s alternative was to set targets for decreasing
carbon intensity. As with energy, carbon intensity measures the
amount of CO, emitted per unit of GDP. In 2002 Bush set out a
voluntary target for the US to reduce its carbon intensity by 18
per cent by 2012. 68

Greens ridiculed Bush. They made the point that if GDP is
increasing, cutting carbon intensity gives no guarantee of lower
CO, emissions. But in April 2008 Bush added a ‘new national
goal’ that emissions should peak by 2025.

In fact carbon intensity is more important than Greens
allow. Emissions can be cut simply by doing less. Carbon intensity
can only be lowered by doing at least as much, but better.
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Understanding concentrations of GHGs

In 2008 the level of CO, in the atmosphere stood at 384 parts
per million (ppm). Bubbles trapped in cores of ice have revealed
that, in the 10,000 years between the end of the most recent
Ice Age and the industrial revolution, CO, concentrations have
ranged from 260 to 280ppm. Over the past 650,000 years, ice
cores show that CO, ranged between 180 and 210ppm during
ice ages, and from 280 to 300ppm during warmer interglacial
periods — such as the world enjoys at present. ©°

As we've explained, there are also other man-made GHGs
in the atmosphere. The effect of these can be converted into a
carbon dioxide equivalent, or CO,eq. This is the concentration of
CO, that would have the same effect as the combined power of
these other GHGs. Note that this equivalence doesn’t mean that
the effect of a quantity of man-made GHGs other than CO, is
identical to the effect of another quantity of CO, in every respect.
For example, and rather importantly: after being emitted, CO,
remains in the atmosphere for centuries. Methane, by contrast,
stays for only decades.

The total level of GHGs in the atmosphere today is about
440ppm of CO,eq. Of this, about 280ppm is the natural pre-
industrial level of CO,. About 100ppm is man-made CO,, while
the remaining 60 ppm is from other man-made GHGs.

It makes sense to convert to CO,eq because only one
number needs to be thought about. Note, though, that when
commentators talk about a low- or zero carbon economy, the talk
is loose. Only two-thirds of the rise in GHGs consists of CO,.

Rises in Parts Per Million of CO,eq,
temperature, and sea levels: how fast?

At the moment, CO,eq is rising at about 2-3ppm a year. Now,
simply extrapolating such annual rises to 2100 would take
levels beyond 700ppm; but in fact, economic growth is likely
to take emissions far higher than that — even if developed and



industrialising countries stick just to present-day technologijes,
which they won't.

Human beings need to take control of global warming.
Nature could always throw something unexpected at them,
but it’s likely that, as emissions are got under control and then
reduced, so warming will slow and temperatures, though higher,
will stabilise.

We anticipate that the planet can take a doubling
of GHGs above their pre-industrial level. That would raise
the concentration of GHGs from 280 to 560ppm of CO,eq.
Stabilising concentrations at 560ppm by 2100 would
ultimately lead, sometime before 2200, to a temperature rise of
about 3° C.

Of course, to look up to 2200 is to look a long time
ahead. We agree with the climate scientists Myles Allen and
David Frame when they write:

‘Uncertainties in how the available policy levers translate
into global emissions, and how emissions translate into
concentrations through the carbon cycle, are so large that
uncertainty in the final concentration we are aiming for in
2200 is probably the least of our worries.” ™

We agree with Allen and Frame, too, that humanity’s descendants
will revise their targets in the light of the climate changes they
actually observe. Indeed, provided those descendants have the
sense to alter course in response to what Allen and Frame term
‘the emerging climate change signal’, then they ‘probably won’t
care’ about the climate change uncertainties that detain their
ancestors today. ™
In the two tables below, we give an overview of

1. Estimates, by Energise! and by key individuals and
institutions, of how fast the situation is deteriorating

2. The targets that we, and others, believe need to be
adopted.
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72
Source, date Energise! Kyoto, EU, K,
1997 2007 2008
PPM CO,eq About 700, Emissions cuts Emissions cuts are Emissions cuts
estimated, 2050 are not based not based on specific  are not based
plus the date on specific projections on specific
the estimate projections projections
is made for.
Premised on
continuing
‘business as
usual’
Ultimate 560 Ultimate targets Ultimate targets Based on target
long term left for further left to post-Kyoto that emissions
stabilisation negotiations negotiations should be
target for stock ‘sustainable’ ®
of GHGs in the
atmosphere
Emissions 1990 GHG Developed Cut GHG emissions Cut GHG
targets, date emissions rise countries to cut 20 per cent below emissions
by about 40 GHG emissions 1990 levels, 2020, 26-32 per cent
per cent, 2030; 5.2 per cent rising to 30 per cent below 1990
decline to 1990  below 1990 if other industrial levels, 2020,
levels, 2050. levels, 2012 & countries agree & and by at least
Stabilisation, 80 per cent,
2100 2050 &
Source, date Energise! Kyoto, UK,
1997 2007
Rise in ° C estimated, plus Not applicable As Stern

the date the estimate is
made for. Premised on
continuing ‘business as usual’

Rise in ° C, target, date Stabilise at 3
around 2200

Avoid ‘dangerous’ Stabilise
interference with at less

climate

than 2

Less than 2°

Rise in sea level, cm,
estimated, plus the date
the estimate is made for.
Premised on continuing
‘business as usual’

As Stern




IPCC, Obama IEA, Nicholas Stern, 2006 James Hansen,
2007 2008 2008 2008
lllustrative Emissions 550ppm of CO, by ~ 630 by 2035 ™ As IPCC
scenarios cuts are 2050.7 The IEA
range from  not based doesn’t account
600 to on specific for other GHGs,
1550 by projections but rises at the
2100 ™ same rate would
equate to 700
ppm CO,eq
Doesn't set  ‘The amount 450 ppm of CO,.”®  Stabilise between Cut current levels
targets scientists The IEA doesn’t 450 and 550 ™ to 350 ppm

say is account for other

necessary’ 7 GHGs, but rises
at the same rate
would equate to
about 550ppm

CO,. ® Believes
that a target for
CO, alone, rather
than all GHGs, is
most appropriate

CO,eq
Doesn't set  Cut ‘carbon The more To stabilise at 550 ppm of End all new
targets emissions’ ambitious of CO0,eq, Emissions should non-CCS coal
80 per two scenarios peak 2016-26, then fall by burning. End
cent below envisions halving about 1-3 per cent per year. existing coal-
1990 levels,  CO, emissions Emissions need to be about based power
2050 relative to 1990, 25 per cent lower than 2006  stations, 2028 &7
2050 & levels, 2050 &
IPCC, IEA, Nicholas Al Gore James
2007 2008 Stern, 2006 2006 Hansen, 2008
Best estimate, 1.8-4.0 68 2-5 or even ‘Off the As IPCC
above 1980-99 at higher, chart’
2090-99. Unlikely: less than eventually, after
1.1 or more than 6.4 & 2050 *°
Doesn't set targets 2-39 1 already
dangerous 2
18-59 above 1980-99 at ‘Significant If Greenland’s If West 100-200 by
2090-99. Melting Greenland  change in all ice begins Antarctica  2100; ‘more
and Antarctica might add an  aspects of life melting was to go, in the pipeline
extra 10-20 % and irreversible irreversibly, world  609.7 (20  would be
change in is committed feet) % practically a
the natural to 700 dead
environment’ °* eventually % certainty.” °7

ADYIANT dVIHO FHON S1OT A33AN SONIFE NVYINNH LS



i3SI9Y3NT 89

In reading the tables, it’s important to distinguish between the
total stock of GHGs in the atmosphere, and emissions, which are
a flow of GHGs into the atmosphere. It's the former that makes
temperatures rise. Even if emissions begin to fall, they will still
contribute to a rising stock — until, that is, they reach levels so
low, the earth will naturally remove them from the atmosphere.
So unless human beings find ways of directly reducing the stock
of GHGs, there will in the very long term have to be a cut of about
80 per cent in emissions.

Often targets for emissions are stated in terms of cutting
them with respect to the level reached in 1990. In that year,
the world’s emissions amounted to 39.4 Gigatonnes of CO,eq.
Roughly three quarters of them consisted of CO,, while the rest
was made up other GHGs. %8

Runaway, irreversible, dangerous: how likely
is it that climate will change in these ways?

Climate needs serious attention now. Butwe are less precautionary
in our targets than Allen and Frame. Why are we so relaxed about
a doubling of GHGs above their pre-industrial level, to 560ppm
of CO,eq, when others would find such a target intolerable?
Governments and environmentalists fear that, above
certain concentrations of GHGs, the greenhouse effect may lead
to what they call runaway, irreversible and dangerous climate
change. They hold that if a little warming leads to a little more,
and that in turn to a lot more, then the only wise option is to stop
the process before it starts. For them, the possibility of ‘runaway’
warming gives good grounds for dramatic action now.
This, however, is alarmism. Its basis lies in two key points:

1. Alarmists fear that a doubling in GHGs will produce
enormous rises in temperature — up to 10° C or more. Put
differently, they worry about the factor known as climate
sensitivity

2. They fear the consequences of those temperature rises.



In line with mainstream scientific opinion, we concur that climate
sensitivity — the temperature rise likely to accompany a doubling
of GHGs above pre-industrial levels, to 560ppm — is about 3° C.
Where alarmists err is on the magnitude and significance of the
uncertainty attached to 3° C.

The IPCC gives a likely range for climate sensitivity of 1.5-
4.5° C, adding that ‘high values are consistently found to be less
likely than values of around 2.0° C to 3.5° C.' Crucially, it adds
that studies ‘cannot rule out’ values above 4.5° C. It says that
the upper bound to its range is ‘difficult to constrain’, because

1. The ultimate long-term warming has a complex relationship
with the observed short-term response

2. With climate change, observational records are limited in
length

3. Observations of ocean heat uptake and of the behaviour of

aerosols are subject to particularly large uncertainties. *°

A high value of climate sensitivity, some add, would result in
runaway change.

There are economists who believe that the uncertain
possibility of runaway change dictates that mankind adopt what
they call an insurance policy. A panel in Chapter 3 deals with
this argument. Here, we just want to suggest that the IPCC’s
interpretation of the evidence on climate sensitivity is too
apprehensive.

It’s hard to rule out, in principle, the possibility of runaway
climate change. Yet very little, in life and in science, should
ever be completely ruled out. What’s more productive is to look
at where the accumulation of evidence on climate change is
pointing.

No single line of evidence is enough to exclude high climate
sensitivity. A more fertile approach, however, is to combine a
number of different lines of evidence. At the Frontier Research
Center for Global Change, Yokohama, Japan, James Annan and
Julia Hargreaves have done this using data on warming in the
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20™ century, volcanic cooling, the last ice age, and the Maunder
Minimum period of low solar activity (the years 1645-1715). They
draw bounds for climate sensitivity that are tighter than those of
the IPCC, around a central value of 2.9° C. 1°©

While the IPCC cites Annan and Hargreaves alongside
other studies, we think that their approach of integrating different
lines of evidence gives a qualitatively better answer, deserving
more weight.

If climate sensitivity does turn out to be far above 3° C,
then a small amount of warming would imply a great deal. Annan
and Hargreaves already suggest that this is unlikely — and the
longer-term climate record supports the same conclusion. If it
were really balanced on a knife-edge, climate should have, over
hundreds of millennia, left evidence of a number of different
episodes of sudden change.

The idea that humanity faces runaway warming implies
that if the world waits, or things turn out worse than expected,
nothing can be done. This same idea is emphasised in the idea
that change may be irreversible.

It's true that climate changes are likely to be irreversible.
If, for example, warming were to melt the Earth’s ice caps, then
just reversing that warming would not necessarily result in their
return. Similarly, if warming makes a species extinct, cooling will
not bring it back to life.

But irreversible processes are common in both nature and
society. The fact that the future is inevitably different from the
past does not mean that it's inevitably worse. Whether and how
people respond to warming, and what they make of a warming
world, matters much more than irreversibility.

Even in the unlikely event that warming runs away, there
will still be much that people can do to make a difference.
Greens tend to dismiss the idea of adapting civilisation to large
temperature rises. We think that adaptation is fair enough;
indeed our own concept of transforming the planet goes further
than that (see Chapter 7).

For the sake of the argument, suppose that climate



sensitivity really turns out much higher than 3° C. In that case,
our descendants will most likely notice, and, if necessary,
take action. Anyway, civilisation should be able to deal with
temperature rises larger than 3° C.

This leads to our second difference with the alarmist
perspective. Apart from being less bothered by uncertainty
around climate sensitivity, we think that the consequences of
temperature increases will be far less serious than generally
portrayed.

For Barack Obama, global warming ‘is a fact that is
melting our glaciers and setting off dangerous weather patterns
as we speak’. 1°t But for us climate change is not the danger
he makes out. The basis for our optimism here is not so much
an alternative reading of science, nor even the important point
that climate change cannot be held responsible for particular
incidents of weather (see Chapter 3). We are optimistic about
the dangers of climate change because we have confidence —
at least as much confidence as Obama — in the talent human
beings have to thrive in a very wide variety of conditions.

In 2004, Prime Minister Tony Blair announced a conference
on avoiding dangerous climate change, in preparation for making
climate the theme of the UK’s presidency of the G8 group of
nations. ‘More than just another scientific conference’, he said,
the gathering would address the big questions ‘on which we need
to pool the answers available from the science’. In particular,
Blair imagined that science could answer the question ‘What
level of greenhouse gases in the atmosphere is self-evidently
too much?’. 102

Blair's conference, then, was billed as an attempt to use
science to pin down the slippery question of just what constitutes
‘dangerous’ climate change. Yet when the conference proceedings
were published, the editors noted that:

‘The conference did not attempt to identify a single
level of greenhouse gas concentrations to be avoided...
consideration of the question requires value judgments by
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societies and international debate... It would be expecting
too much of the scientific community to act as the arbiter
of society’s preferences as reflected in the valuation
metrics actually employed and the decision processes
actually implemented.’ 03

We agree. Danger isn’t just a scientific issue, but a political one.
Furthermore, judgments about danger are inevitably informed
by wider assessments of human beings’ vulnerability, resilience,
and capacities for innovation.

For changes in temperature that are at all likely — even
changes of 3° C or more —the pace of innovation and development,
not climate, will be the most important determinant of human
well-being.

The specific consequences of climate change for humanity
are exaggerated. First, Bjgrn Lomborg is right to point out that,
in terms of the deaths that are today caused directly by changes
in temperature, those from cold far outnumber those from heat.
Second, global warming’s deleterious effects on a disease like
malaria, for instance, is not nearly so important an issue for
humanity as the eradication of malaria itself (see Chapter 7).

There’s no need for mankind to lose sleep about its fate.
Nevertheless, the consequences of climate change for the rest
of the biological world, beyond human beings, are important.
How the biosphere will respond to rising temperatures is still
more uncertain than the physics of heating gases and fluids.
But it’s clear that many ecosystems may be at risk at 3° C and
above.

Nature is less adaptable than humanity. Here there is
reason to be cautious about temperatures rising too far and
too fast. There are both economic and aesthetic grounds for
conserving nature — or, more accurately, for managing it.

With the non-human kingdom, however, Greens exaggerate
the doom ahead. Their theory of ecosystem services certainly
overstates the economic importance of nature.

Many Greens would add a moral case for conserving



nature. That'’s their right. While we like nature as much as they
do, however, our moral universe is centred on human beings.

To capture losses in transmission

In alternating current (AC) used for high voltage, long distance
transmission, electrons move back and forth along the ‘skin’ of
cables, changing direction 50 times per second. At the moment,
an average of seven per cent of electrical energy is lost in AC
transmission and distribution. 14 As grids grow larger and stretch
over longer distances, that figure could rise, and technologies to
reduce it will become more significant.

One technology that makes particularly good sense for
long distance transmission is direct current. With DC, electrons
move in one direction only, but do so through the whole body of
cables and not just their skins. That results in lower losses.

In undersea cables, AC interacts with salty water and
is beset by bigger losses than those that occur on land. Here,
therefore, DC has an added advantage: it doesn’t interact with
salt water. Particularly over long distances undersea, therefore,
DC is superior to AC. Undersea cables to bring power from
offshore wind to land, or undersea interconnectors linking up
international grids, are ideal candidates for DC.

The transmission of what is called high voltage direct
current (HVDC) has been made possible by the development of
semiconductor power electronics. That kind of electronics scales
up the chips that control the flow of electrons in computers so
that they can handle the flow of electricity through grids.
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About to lay down a wire: an
ocean-going ship loads high
voltage direct current cable made
by ABB. Over long distances at
sea, HVDC loses less energy than
alternating current

|

Transformer: a Siemens HVDC
power transformer at one end

of the world’s longest undersea
cable, which runs over 290km
from Australia to Tasmania. The
cable handles 600 MW of power






Energy consumers:
No need to feel guilty

You’re not a needy,
greedy, energy addict.
You shouldn’t worry
about your personal
carbon footprint.

The world of work,

and especially the
energy industry, is
where CO, emissions
are mostly produced
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People see energy as a problem of individual

consumption. It’s hard to say exactly who first coined the phrase

‘consumer society’, but the idea of consumption as a way of life

was certainly given an airing at the height of the Cold War. On
24 July 1959, on a stand at the American National Exhibition in
Moscow, US Vice President Richard Nixon teased Soviet Premier
Nikita Krushchev with, of all things, a floor-sweeping home robot.
Moderating Cold War military tensions with consumerism, Nixon
proclaimed:

‘Would it not be better to compete in the relative merits of
washing machines than in the strength of rockets?’ *

During the credit- and property-led economic boom of the 1980s,
Nixon’s doctrine triumphed. Consumer society, personal lifestyle
and the market won a popular victory over state intervention.
Britain’s Prime Minister Margaret Thatcher said that that there
was ‘no such thing’ as society. Later, she clarified that the ‘real
sinews’ of society were ‘the acts of individuals and families’.
That reflected her ‘fundamental belief in personal responsibility
and choice’. 2

But Thatcher was wrong to think that consumer choice is
what characterises modern society.

It's a waste of personal energy to change your lifestyle
in the belief that ‘the consumer,” when added up into millions,
has clout (see panel below). Like it or not, you cannot change
climate by refusing to buy blueberries air-freighted from Chile.

On standby: British Prime Minister Gordon
Brown, at the UN headquarters, New York,
16 April 2008, four days before he issued his
warning about the climate consequences of
consumer electronics



Changing your home habits makes
little difference to CO,

Gordon Brown once warned UN ambassadors that the leaving
of consumer goods on standby accounted for one per cent of
global CO, emissions. * So, would a more moral approach to
your everyday home habits make a difference to CO,?

Turning lights and appliances on adds to CO, back at
power stations of varying carbon intensity. By contrast, the other
three quarters of household-based emissions are released on
site — by gas-fired boilers for central heating and hot water:
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Household-related CO, emissions, UK: Megatonnes
and percentage shares, by technology, 2002 *

Technology Mt co, share of total CO,, per cent
Space heating 76.1 51.6

Lights and appliances 36.3 24.6

Hot water 30.2 20.5

Cooking 5.1 3.4

Total 147.6 100

Now, say every household in the UK never switched on its lights
again. Next, consider two facts:

1. Lighting accounts for perhaps 10 per cent of the CO,
emissions associated with the category ‘lights and
appliances’ ®

2. Household-related CO, emissions take just 27 per cent of
the UK total. ©

So, if homes went dark forever, that would lower the UK’s total
CO, emissions by a maximum of 10 per cent of 24.6 per cent of
27 per cent, or 0.6 per cent.

That’s a small reward. Of course, everyone could make a
bigger difference to CO, by never using central heating or having
a hot shower ever again. But again the penalty in terms of loss
of convenience far outweighs the saving in CO,.

Consumers can do little about climate because their
role in the economy is relatively modest

As late as November 2007, despite the fact that the sub-prime
crisis in US housing finance was already in full swing, the Bureau
of Labor Statistics (BLS), Washington, proclaimed that US
consumer spending;:



. rose from 64.8 to about 70 per cent of GDP from
1970-2006, and would stay at about that level over
2006-16 7

. would account for 2.08 per cent of the 2.8 annual

percentage change in real GDP over 2006-16. &

However, consumer spending doesn’t play the weighty economic
role that the BLS would have Americans believe. The commonly
used ‘expenditure measure’ of GDP only computes the demand
for final goods and services. It includes goods and services
delivered to the consumer such as energy in the home, but to
avoid double counting, it excludes ‘intermediate inputs’ such as
the huge delivery of energy to businesses.

Making energy for business absorbs resources just as
much as making energy for consumers does, and generates both
jobs and consumer incomes. So once intermediate inputs like
energy for business are taken into account, corporate spending
vastly exceeds consumer spending.

Because of its long rise, not least in housing, consumer
expenditure still dominates the Western economic imagination.
But after 11 September 2001, George W Bush shouldn’t have
looked to real estate salesmen, supermarkets and car dealerships
to turn the US economy around. Even Americans don’t live in a
consumer society — the colossal investments of business and
government make sure of that. It's upon these investments,
along with those made by energy firms, that thoughtful strategy
in energy supply should focus.

Consumption is responsible for about a quarter of CO,

Homes and transport emit very few GHGs —except for CO,.. Looking
at the places where that gas is actually emitted, the consumer
accounts for a maximum of 39 per cent of UK emissions.
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UK CO, emissions, Mt and percentage shares, by site °

1970 1990 2006
Energy supply 260 242 221
Business 204 107 92
Industrial processes (cement, etc) 21 13 14
Public sector 24 13 10
Military aviation and shipping 4.5 5.3 2.8
Road transport 60 109 120
Residential 96 80 81
Aviation 0.7 1.2 2.3
Rail 2.7 2.2 2.2
Shipping 3.6 4.1 5.5
TOTAL 685 592 555
Percentage shares: 1970 1990 2006
Roads 9 18 22
Homes 14 14 15
Planes 0.1 0.2 0.4
Trains 0.4 0.4 0.4
Ships 0.5 0.6 1
TOTAL TRANSPORT AND HOME 24 33 39

We say a maximum of 39 per cent, because all UK transport
and home use cannot be reduced to family life, shopping and
consumer leisure. Given the freight, corporate fleets, number of
people who drive or take a train to work, and number of people
who work from home, the CO, directly caused by consumption,
rather than by wealth creation, probably comprises about 25 per
cent of the UK national total.

Founding father, English reaction:
the Reverend Thomas Robert Malthus
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A vulgar, 2D view: scarce supply,
ever more greedy consumer demand

It’s time to shelve the two-dimensional view of energy that sees
only scarce resource supply confronted with ever more greedy
consumer demand.

Economists and sociologists have long been obsessed
with consumer demand. Turning now to the most popular
thinkers on the subject, we begin with the historic inspiration for
Green thinking — the right-wing English country parson, Thomas
Malthus (1766-1834).

In his widely read 1798 Essay on the Principle of Population,
Malthus started from what he took as two fixed laws of human
nature: the need for food, and what was termed in his day ‘the
passion between the sexes’. Reflecting the largely agricultural
conditions of an England that nevertheless stood on the brink of
rapid urbanisation, Malthus then contrasted a relative scarcity of
food with population numbers growing ‘unchecked’. He attacked
the ‘carelessness, and want of frugality’ of the lower classes, all
the while upholding what he called ‘unproductive consumption’
among landlords and capitalists. 1° Malthus also accused ‘some
men of the highest mental powers’ of being addicted to the
pleasures of sensual love. 1*

Writing in reaction to the French Revolution, Malthus
returned to sex, ‘vice’ and ‘moral restraint’ nearly as much as to
his main theme: the natural limits to human consumption.

Today, University of California geography professor Jared
Diamond is no Malthus. But he does contrast a world ‘already
running out of resources’ such as oil, and ‘total world consumption,
the sum of all local consumptions, which is the product of local
population times the local per capita consumption rate’. *?

Unlike Malthus, ‘percapita’ ishowtoday’s environmentalists
like to think. They personalise energy consumption — and
stigmatise it, too.



It’s a horrible fate - to be an energy fatty

In 2001 British ecologists, supported by the National Federation
of Women'’s Institutes and the Faculty of Public Health Medicine
of the Royal College of Physicians, published a major attack on
‘food miles’. Their conclusion:

‘Every time we eat, we are all essentially “eating oil”." 3

Five years later, Northern Ireland Electricity and the government-
backed Energy Saving Trust began to link excessive appetite for
energy with... appetite. The two bodies encouraged Northern
Ireland householders to stop being ‘energy obese,” adding:
‘Slimming down your energy use is a sure way to save pounds...
of the money variety.” * In 2007 the Centre for Alternative
Technology, Wales, made the same breakthrough. Britain, it said,
was energy obese:

‘Far more is used than is actually required to deliver
wellbeing. Years of cheap, abundant petrochemicals have
led to highly wasteful practices and attitudes.” *°

Philosophies built around energy and the body were bogus when
first developed in the 19™ century. ¢ But today, when British
Greens hatefully connect energy use with eating, they show
an unprecedented disgust for their fellow human beings. The
philistine Brits, they say, don’t eat locally enough: instead, they
nosh oil, and consume too many calories in everything they do.
To make things worse, they have the wrong attitude.

Not to be outdone, UK health secretary Alan Johnson
takes a similar line. He casts obesity as a potential crisis on the
scale of climate change, and insists that Britain’s new towns
should be designed so that people are forced to exercise. *

For Whitehall, as for thin, ascetic British Greens, fat
motorists are the lowest form of life. For us, by contrast, all three
groups remain human beings.
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Veblen and conspicuous consumption

Malthus wasn’t as misanthropic as today’s Greens. In old age,
he thought that humanity had risen to ‘eminence’ and might
yet ‘rise higher by the same means’. *® Later, the Norwegian-
American sociologist Thorstein Veblen (1857-1929) was more
cautious.

In The Theory of the Leisure Class (1899), Veblen
famously satirised the wealthy of America’s Gilded Age for their
conspicuous consumption. For example, when the rich favoured
certain foods, or intoxicating ‘beverages and narcotics’, they
were, for Veblen, engaging in the ‘ceremonial differentiation of
the dietary’ — in other words, showing off their good taste and
connoisseurship. 1°

Today Tim Jackson, a top British Green, invokes Veblen, but
is more pessimistic. For Jackson, the environmentally damaging
pathology of consumer society is imbued in humans, because
evolution has encoded, within human genes, the desire to use
consumer goods to ‘advertise ourselves to our competitors, to
the opposite sex, to any number of our fellow human beings'’.
Implicitly suggesting that the rapid consumption of energy can
also be a form of social and sexual selection, Jackson asks:
‘What is it with young men and fast cars?’. 2°

Too many environmentalists make glib, sub-Malthus
critiques of personal transport and mating patterns. One leading
British environmentalist thinks there’s a better way to cut CO,
emissions than reducing food miles: reducing the flights made
by men to stag parties held in Tallinn. 2*

For many environmentalists, energy use isn't so much
economic or political as biological. And if consumption, energy
use and personal transport are indeed founded on deep-
seated competitive and sexual drives, you will need even more
awareness of your personal culpability for climate change — and
even more advice about cutting down your travel.



Consumer excess as a deep, animal urge

To say that excessive personal consumption of energy is a deep,
animal urge demeans people. It suggests that man’s use of
energy has deflowered Mother Earth of its energy resources. And
it implicates women as sinners, too. Asked by a young woman
what she could do about CO, emissions, Sir David King, for seven
years the UK government’s chief scientific adviser, admonished
her to ‘stop admiring young men in Ferraris’. He later explained:

‘What | was saying is that you have got to admire people

who are conserving energy and not those wilfully using it...

young women think it is sexy to see men driving Ferraris.
That is the area where a culture change is needed.’ 22

In their quarrel with excessive personal use of energy,
environmentalists are fond of psychobabble — and much fonder
of it than their intellectual predecessors.

In Chapter 1 we told how Alfred Marshall set a value on
psychological ‘externalities’ such as the goodwill surrounding a
business. Veblen also played up psychology. He emphasised the
motive of what he called ‘pecuniary emulation’, or the drive to
amass riches so as to gain respect from others, and thus more
self-esteem.

Veblen was polite about Marshall, but attacked him for
his static view of how a modern economy works. For Veblen,
Marshall’s theories of the normal case, equilibrium, and limits
which were held to apply for all time, failed to account for
‘developmental sequence’ in economics. 23

Unlike Marshall and today’'s Greens, then, Veblen didn’t
just indulge in psychological speculations. He also tried to
integrate technological advance into his political economy. 24

That’'s an example that a thoughtful politics of energy
supply should follow.
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Hobson’s focus on consumers at home and oil abroad

Both consumption at home and oil abroad obsess radical folk.
When environmentalists do choose to broaden their critique
of energy use beyond the individual consumer, they move, in
impressionistic style, to scarcity of world energy resources. They
think they’re doing something really new here, but there are two
strong precedents for their thinking — one at the turn of the last
century, and one at the apogee of the Cold War.

In 1889 two left-leaning English economists, John Hobson
and Alfred Mummery, mounted their own critique of inequality.
Writing in an age when mass poverty was still very real, they
contended that insufficient consumption was economically
harmful. 25

Then in 1902, shocked by his experiences in the Boer
War, Hobson ventured a very important thesis. The disparity
between high production and weak public consumption at home
was the ‘taproot’ of imperialism and of ‘militarism, war, and risky,
unscrupulous diplomacy’. Britain’s economy depended on the
tropics for food and raw materials, while limited consumer markets
at home made America’s industrial and financial ‘princes’ in oil,
among other commaodities, go ‘seeking investments outside their
country’. Indeed the latter trend, Hobson stressed, was what
was responsible for Theodore Roosevelt and ‘the adoption of
Imperialism as a political policy and practice by the Republican
party’. 26

Later in this chapter we’ll see how the simplistic axis of
home consumer spending and iffy foreign oil reappeared in
American thinking during the 1960s. Here we merely note that
while Hobson at least wanted the masses to be able to consume
more, modern Greens won’t grant them that privilege.



Keynes shows a special
haughtiness about consumption

During the Depression, the Liberal English economist John
Maynard Keynes traced his famous General Theory back to
Malthus on consumption, and held that Hobson’s Physiology of
Industry had marked ‘in a sense, an epoch in economic thought'.
For Keynes, more consumer demand would bring Britain much-
needed economic benefits. 2’

Sodid Keynes, whose largesse extended to the Bloomsbury
Group and the New Statesman, take an equally generous line on
consumption? No. Indeed, without referring to Veblen, Keynes
had earlier stolen his theme of pecuniary emulation and given it
a distinctly misanthropic twist.

In his Economic Possibilities for our Grandchildren (1930),
Keynes suggested that some consumer needs were ‘non-
economic’. For him, needs fell into two classes:

1. Absolute — felt regardless of the situation of others
2. Relative, in that satisfying them makes people feel superior
to others.

Keynes concluded:

‘Needs of the second class, those which satisfy the desire
for superiority, may indeed be insatiable; for the higher
the general level, the higher still are they.’ 28

Forall his concernto raise consumer spending, Keynes anticipated
today’s Green critique of energy use. Condescendingly, he
dismissed some needs as competitive and therefore insatiable —
even if he wasn’t Green enough to describe them as selfish and
illegitimate.

Always satisfying the ‘desire for superiority’ in his personal
life, Keynes forgot that the simple effort to better oneself in
relation to one’s peers isn’t wrong. Like fire, competition has its
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dangers — but insofar as it drives people to aspire to more, it has
its benefits as well.

Keynes also forgot that insatiable desire, like insatiable
curiosity, isn't wrong either. The desire to achieve, aided by
copious amounts of energy, is entirely human — and entirely
commendable.

Maslow: mankind as needy, but also
in search of knowledge, truth and wisdom

The Keynesian focus on popular consumption was buttressed
during the privations of the Second World War. In 1943 the
American psychologist Abraham Maslow codified the distinction
between the basic human need for food and safety, and the
higher, relationship-based needs for love, esteem and self-
actualisation. 2° Today, no human resources or marketing
slideshow comes without a pyramid diagram of Maslow’s famous
hierarchy of human needs.

Wrongly, Maslow thought man was a ‘perpetually wanting
animal.” Yet he was right in his conclusion that any theory of
human motivation should be ‘human-centred rather than
animal-centred’. Maslow postulated a human ‘desire to know, to
understand, to systematise, to organise, to analyse, to look for
relations and meanings’. =°

For him, people weren't just consumers with cravings,
but also active protagonists shaping the world. He'd see a 21t
century not just of energy users with needs, but also of energy
scientists and technologists with talents. How sad that over
the decades, millions of marketing buffs have invoked Maslow

Inspiration to Obama: John Maynard Keynes.

‘To dig holes in the ground’, Keynes said figuratively,
‘will increase, not only employment, but the real
national dividend of useful goods and services’
(The General Theory, Chapter 16). Maybe; but
Obama’s programme to help the US private sector
create five million new green jobs could amount

to make-work more than efficient energy creation
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without reading him, thus preparing a culture in which people
are apprehended primarily as needy consumers!

Maslow didn’t mention energy when he discussed basic
needs. But for Canadian energy economist Peter Tertzakian, he
should have included energy alongside food, water and shelter
as a ‘primary need’. 3t

In fact, Maslow’s basic needs are ones that are immediately
felt — needs that our earliest ancestors would recognise. Energy
isn’t like that: the modern idea of it only emerged in the 19%
century. When individuals use energy today, they generally want
convenience more than they want to show off. Their needs
are both basic and ‘higher’, quite legitimately insatiable, and
definitely not worth worrying about all the time.

Galbraith and the doctrine of consumer dependence

Today, environmentalists see people as unconscious, needy
consumers who are also unhealthily dependent on energy. This
condescension is nothing new: in fact, it dates back to the height
of the Cold War.

In The Affluent Society (1958), another patrician
economist, John Kenneth Galbraith, convinced millions of
Americans that many consumer needs had come to be contrived,
and were therefore not really urgent. First, following Veblen and
Keynes, one man’s consumption had become ‘his neighbour’s
wish” — pecuniary emulation again. Second, in their quest for
more and more production, corporations created wants, through
advertising and salesmanship’. In what Galbraith damned as
the Dependence Effect, many wants depended on the very
production that satisfied them. So if those wants were bizarre,
frivolous or immoral, no case at all could be made for them. 32

Galbraith’s analysis was very partial. Although ‘keeping up
with the Joneses’ did go on in his day, the desire for convenience
also informed Americans’ purchases.

Galbraith was right in asserting that capitalism creates
new and surprising wants. Indeed, it's partly through that
process that it has brought about a certain amount of progress.



In the past, even Karl Marx had celebrated the creation of new
wants as a dynamic aspect of capitalism when compared with
feudalism. 32 But now Galbraith, a Democrat critic of the post-
war boom and of growth itself, said that new wants indicated
consumer excess and dependency.

As the London-based economics writer Daniel Ben-
Ami notes, it took time for Galbraith’s arguments to enter the
mainstream. 34 Yet it wasn’t long before another US bestseller
made energy use a special target for vitriol.

Packard: industry makes consumers
wasteful - and America dependent

In 1960, the muckraking American journalist Vance Packard
was already famous for his assault on US advertising and
its manipulation of consumers. 3% But in The Wastemakers,
published that same year, Packard tipped his hat to Veblen
and Galbraith and redoubled his attack, indicting industry for
promoting wasteful consumer behaviour in order to sell its ‘ever-
mounting stockpiles’ of products. 36

In a key chapter titled ‘The Vanishing Resources’, Packard
also developed themes first set out by Hobson:

. the US economy had become ‘more vulnerable to a cut-
off’ because of its growing dependency on foreign raw
materials

. in domestic oil, production would be ‘peaking out’ sooner
or later

. America’s growing need for foreign oil would put it ‘deep

into the hands of Arabian and Latin American politicians.’ 37

From Hobson around 1900, through to Packard in the Cold War,
industry’s reliance on consumer spending, America’s lack of
energy security and its resort to imported oil gradually emerged
as the mud to throw at rich corporations, rich oil sheikhs and
general inequality. Yet this radicalism, whose contemporary ideas
on oil we will again consider in Chapter 5, was always too flimsy
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a platform upon which to build a thoughtful energy politics.

So long as political economy remains populist and focuses,
mistakenly, on consumption, what begins as a right-on attack
on Big Oil ends in conservationist and conservative disdain for
the lifestyles of human beings. While ordinary men and women
have better things to do than spend each day fretting about their
pollution of the planet, environmentalists now denigrate them
as guilty of the ultimate kind of ignorance, thoughtlessness and
dependence: of being consumers who are addicted to oil.

A stupid but unquestioned metaphor:
addiction to energy

After 9/11, The Economist denounced what it called the world’s
‘dangerous addiction’ to oil. Later, the Californian environmentalist
Richard Heinberg wrote that America, ‘an energy-addicted
society’, would find it ‘hard to wean itself from the habit.” In
2007 Thomas Friedman, a Pulitzer prizewinning writer, made two
further and equally astonishing discoveries: the Soviet Union had
died, in part, because of its oil ‘habit’; and in the future Iran
could succumb to ‘the same disease’. 38

The metaphor of addiction dominates today’s critique of
energy use. It

. steers debate away from energy supply
. makes people feel guilty about what they do with energy
. helps Greens order you to cut back on energy.

Yet nobody has a compulsion to inject oil. Regularly visiting your
grandmother by car cannot be compared with heroin use. Indeed,
given these facts, the popularity of the addiction metaphor
deserves some historical unravelling.

The early 1970s was when the idea of addiction to energy
first gained public credence, being popularised by the former
priest Ivan lllich (1926-2002). Today, lllich is a largely forgotten
figure; yet in 2006 George W Bush, in his State of the Union
address, proclaimed America addicted to oil. In June 2008



Gordon Brown took up the same refrain. Finally, in August 2008,
Barack Obama denounced America’s addiction to foreign oil as
a threat responsible for high petrol prices, redundancies, Middle
Eastern terror, and ‘the rising oceans and record drought and
spreading famine that could engulf our planet’. Indeed, Obama
felt that addiction to oil went to ‘the heart of what we are as a
nation, and who we will be’. 3°

We turn now to look at how, over 30 years, the concept of
energy addiction moved from the pen of an early Green crank to
the mouths of world leaders.

Environmentalism’s climacteric: the early 1970s

Toward the end of the Vietham War, Western states encountered
recession and a loss of popular legitimacy. Rising private
consumption appeared to undermine the Protestant work ethic,
causing the state to try and modernise itself by finding new
codes of conduct for people. In the process, the state did not
dissent from the growing view that a dangerous moral depletion
of society brought about by unbridled consumerism had also
resulted in a dangerous depletion of natural resources. 4°

As the post-war boom drew to a close, Western
governments tried to shore up their authority by outsourcing
some parts of public policy to a wider group of ‘experts’ —
especially experts in the environment. In 1970 Edward Heath’s
Conservative government attached a new and powerful Central
Policy Review Staff to the Cabinet, with the job of independently
assessing policy. In America it was a similar story. President Nixon
established the US Environmental Protection Agency (1970), and
saw the Endangered Species Act (1973) pass into legislation.
Meanwhile in 1972, the UN set up the UN Environment Program
(UNEP).

As the Green consultants SustainAbility usefully note,
the first ‘wave’ of environmentalism peaked between 1969 and
1973. 4 Yet this wave was less a mass movement, and more
a sub-elite’s concern about limits. Modern environmentalism
began as anxiety that the state, wanting to stabilise politics in
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the face of considerable unrest, had every interest in sponsoring.
And once the diffusion of governmental authority toward experts
began, environmentalists who held personal energy use to be
dependency — an addiction contrary to limits imposed by nature —
found they could gain a hearing. This was particularly true during
and after 1973-4, when Arab oil producers ran an embargo on
oil exports to the West.

Responding to the 1973-4 energy crisis, Heath’s Cabinet
considered that petrol rationing would provide few benefits.
Nonetheless, it would ‘have a marked effect on public opinion,
and would underline the gravity of the crisis.” %2 In the event,
Heath opted for ‘Save it!": a propaganda drive pressing millions
to recognise that personal energy conservation was a public
duty. In the US, too, the Advertising Council ran a nationwide
campaign on energy in 1975, with the pun-tastic tagline ‘Don’t
be Fuelish’.

In the 1960s, two historians point out, the New Left
in American had attacked consumption as ‘seduction, a form
of captivity’. *3 Then, in 1972, the Club of Rome’'s computer
model of what it called the future ‘predicament’ of mankind,
The Limits to Growth, was published. So was Victor Papanek’s
art school bestseller, Design for the Real World. In 1973 Ernst
Schumacher’s Small is Beautiful also gave Green politics a mass
readership. #* Yet the legitimacy crisis of the state, government
attempts to counteract this, and the upset over oil together did
more than Reds or Greens to institutionalise the idea of cutting
back on home heating and road transport.

Since the stagflation of the early 1970s, the passing of
the Cold War visions of Left and Right has opened up still more
space for the state to characterise personal energy use as the
eighth deadly sin: addiction. In putting the accent on personal
use, the state merely deepens the tendency to outsource
responsibility beyond itself.

With indecision the hallmark of many Western governments,
playing up personal energy use absolves the modern state from
making tough and costly choices in energy supply.



Green misanthropes (2): Ivan lllich casts driving
as an addiction, and praises the ‘psychic powers’
of human feet

In his anti-car tirade Energy and Equity (1974), Ivan lllich
argued that human beings were energy addicts. ‘Beyond a
certain threshold,” he asserted, ‘mechanical power corrupts.’
He continued:

‘Even if nonpolluting power were feasible and abundant,
the use of energy on a massive scale acts on society
like a drug that is physically harmless but psychically
enslaving. A community can choose between Methadone
and “cold turkey” — between maintaining its addiction to
alien energy and kicking it in painful cramps — but no
society can have a population that is hooked...” 4°

The ‘habitual passenger,’ lllich added, was addicted to being
carried along, and had ‘lost control over the physical, social,
and psychic powers that reside in man’s feet’. A worldwide class
structure of ‘speed capitalists’ had emerged, ensuring that more
energy meant less equity. Indeed, once public transport offered
speeds beyond 15mph, even non-automotive power added to
inequality. By contrast, people on their feet were ‘more or less
equal’. 46

For lllich it wasn't history, economics or politics that
brought about a gap between rich and poor. Rather, technology,
mechanical power and excessive energy created a distasteful
technocracy and a reckless jet set. But just so the poor knew
their place, the post-industrial, low energy, high equity society
favoured by lllich would also be labour-intensive. 4

For all his disgust with inequality, lllich had total contempt
for his fellow man. Turning Veblen’s pecuniary emulation to
perverse ends, he announced: ‘In a consumer society there are
inevitably two kinds of slaves: the prisoners of addiction and the
prisoners of envy.” lllich’s whole purpose was not liberation, but
rather ‘a political process that associates the community in the
search for limits’. 48
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lllegitimate arguments, subterranean influence:
Ivan lllich. Born in Vienna, lllich became a Catholic
priest in New York in the 1950s, as well as a virulent
critic of consumption. The opening lines of his essay
Energy and Equity, published just before the 1973/4
oil crisis, turned cutting back on energy into a moral
virtue. ‘High quanta of energy,’ lllich wrote, ‘degrade
social relations just as inevitably as they destroy the
physical milieu.’



Said with a sneer: technology as a “fix’

When Greens use the metaphor of addiction, they add the sneer
that this or that energy innovation is just a ‘technical fix. In
Chapter 1 we argued that Greens want people to change more
than the energy supply. In this chapter we argue that the addiction
metaphor lets Greens present technological innovations as being
as stupid and dangerous as a heroin user’s needle.

In a report on geo-engineering, or solutions to climate
change that are conducted on a planetary scale, the London
Observer calls them ‘the ultimate technological fixes'
It continues:

‘Opponents to such schemes point out that it is technology
that got mankind in its current fix. An even bigger dose
of technology is therefore the last thing the planet
needs.’*°

So technology comes in doses, and further doses will just make
things worse.

As the journal Nature points out, critics of geo-engineering
say that it is:

‘... away to feed society’s addiction to fossil fuels. “It's like
a junkie figuring out new ways of stealing from his children”,
says Meinrat Andreae, an atmospheric scientist at the
Max Planck Institute for Chemistry in Mainz, Germany.’ %°

For many Greens, the resort to ambitious technologies reveals
the compulsive thoughtlessness of an addict. Human beings
must kick two habits: that of using too much energy — especially
oil — and that of looking to technology, rather than their own
behaviour, as a way out of the mess they’'ve made. They must
leave the high-tech, cheap-energy party, and go on a low-tech,
character-forming detox programme.
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The metaphor of energy addiction has a strongly therapeutic
character. Indeed, wanting technology to mend the world’s energy
supply and its climate is widely held as a mark of mental illness.

In her fascinating collection The Technological Fix (2004),
Lisa Rosner, of the Richard Stockton College of New Jersey,
suggests that the US nuclear physicist Alvin Weinberg, director of
Oak Ridge National Laboratory, Tennessee, was first to advocate
‘cheap technological fixes’ as solutions to social problems in his
1967 book Reflections on Big Science. But by 1970, Rosner
notes, the tide was turning. 5! Britain’s Michael Gibbons, later an
international doyen of science policy, acclaimed a book by René
Dubos, presciently observing:

. alas, there is much work to be done before the
ecological thinking of Dubos permeates the intellectual
structures of Western society and becomes an effective
alternative to the one dimensional “technological fixes”
that society has so far provided to solve its problems.’ 52

Today that work has indeed been done. As an essay in
Technological Fix on artificial hearts says, ‘in a society less
enthralled today with technological fixes than a generation
ago’, healing, not ‘a mechanical response to a biological
set of problems,” is felt to be the right way to deal with
difficulties. 3 Indeed the healing, ‘change your mindset’ approach
is what governments and Greens recommend for energy.

‘Technological fixes,” the distinguished American historian
of science Thomas Hughes sums up, ‘leave us in a fix." 54
What's missed here is the therapeutic way in which “fix" is used
to hint that advocates of technology are themselves addictive
personalities — part of the problem, not part of the solution.

‘Technological fix’ is a charge made against intra-uterine
devices, against the 2003 US invasion of Iraq and — significantly
—against nuclear power. ®° But in energy as elsewhere, objections
are not so much to this or that innovation, as to the whole idea
of human endeavour.



The psychobabble approach

Mankind isn’t addicted to hydrocarbons. The need for more
energy is about human progress, not beastly longings. Nowadays,
however, all kinds of activities are portrayed as addictive.

In the early 1980s, health insurance schemes started
to cover US employees for addiction, while the media, therapy
lobbyists and bestsellers in self-help began to treat gambling,
shopping and sex as addictions. ¢ By 1989, too, information
technology (IT) was being classed as addictive: social inadequates,
it was said, used IT too much. In 2001 it was claimed that the
computer game EverQuest was addictive. Nowadays,

. the use of Facebook at work is compared with crack
cocaine

. IT-based forms of gambling, shopping and sex are thought
to be especially habit-forming

. Greensindict Britain’s rulers as ‘addicted to road building.’ 5”

Today, cheap phrases stolen from psychology have become the
main way in which politics, society, and especially consumption
are understood. Tabloid newspapers and celebrity magazines are
replete with addictive personalities, revealing their tendencies
toward denial that they have a problem. That's one reason
why anyone who cavils at environmentalism’s authoritarian
programme of social reform around personal energy use is
denounced as a climate change ‘denier.’

In fact, people are no more habituated to energy than
they are to oxygen. Dictionaries merely define addiction as
the persistent, compulsive use of a substance known to be
harmful; but in popular parlance ‘addiction’ to energy suggests
a physiological tie that’s not just personally harmful, but also
socially reprehensible. The tag is insulting.

Green critics of energy use love talking ‘addiction’: that
way, they can tap into today’s mainstream psychobabble.
But they're also keen on adding things up. Nowhere are
these two affections clearer than in their ideas around energy
and happiness.
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Happiness and the legacy of Jeremy Bentham

For all their dislike of consumer society, many environmentalists

still take it as their starting premise on energy. They've plenty

to say about energy corporations, government policy, and

companies keeping their lights and PCs on after hours. But they

go even further than this, and focus above all on consumption.
Greens are quite right about two things:

1. By itself, consumption brings little meaning to life

2. Alfred Marshall‘s neo-classical economics —which portrays
consumers as always making rational decisions — doesn’t
stand up.

Nevertheless, because their analysis begins from consumption,
environmentalists share the myopia ofthe free-marketeconomists
they despise. In particular, their view that more energy doesn’t
guarantee more happiness misses the point.

Despite recent economic growth, experts observe that
‘life satisfaction has been kind of flat’. 58 In the UK, Strathclyde
University professor Michael Common and Sussex University
senior research fellow Sigrid Stagl pursue this idea in the realm
of energy. They form their alternative to GDP by dividing

. Number of Happy Life Years — the product of average
Happiness and Life Expectancy

by

. E, or energy consumption per head.

Trying to measure happiness as accurately as they do tonnes of
oil equivalent consumed, the authors conclude from international
data that developing countries generally beat developed ones in
getting a lot of happy life years out of modest energy use. 5°

Number-cruncher: Jeremy Bentham.
His Introduction to the Principles of
Morals and Legislation (1791) tried to
bring accountancy to ethics
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In fact, as many critics of the Greens have said, to argue
that economic growth and growing energy use in the West have
failed to bring greater happiness is to take the correlation of two
trends as causation.

That’s a mistake. The purchase of more fuel does not lead
to mental depression.

For Hamburg University researcher Dr Katrin Rehfanz and
Southern Denmark University professor David Maddison, it’s not
energy but climate that explains ‘differences in self-reported
subjective well-being’. Drawing again on international data, the
two authors daringly suggest that:

. people would prefer higher mean temperatures in their
year's coldest month, and lower temperatures in its
hottest

. global warming might improve winters in the North, but

might make the those living in the tropics less happy. °

In corporations and government, bean counting and the target
mentality have long been a way of life. ¢ Green accountancy
exercises, though, add up happiness, reducing temperament
to temperature. Here there’s no trace of the world’s need for
lots more energy, energy innovations, and convenience. Instead,
energy use is ridiculed as bringing about unhappiness.

In adding up happiness, environmentalists revive the
English utilitarian, Jeremy Bentham (1748-1832).

Like Malthus starting from the need for food and sex,
Bentham began with nature, which he believed had ‘placed
mankind under the governance of two sovereign masters’: pain
and pleasure. To ‘take an exact account’ of the moral worth of
any act, Bentham proposed summing up ‘the values of all the
pleasures on the one side, and those of all the pains on the
other’. He also wanted to sum up ‘the number of persons whose
interests appear to be concerned’. 62

Although Greens do like media stunts as a means of
pressuring politicians, they generally prefer to view democratic



action on climate change in Benthamite terms. For them, such
action isn’t about rallying behind a programme for more and
better energy supply, but rather about adding up the sum total of
ritualistic, moral and happiness-inducing energy conservations
made by individual consumers.

A metaphor even sillier than
energy addiction: your carbon footprint

The key way in which Greens push their diminished conception
of democracy is to use a metaphor even sillier than energy
addiction: that of your personal carbon footprint.

Right away, this second metaphor portrays human beings
not as active and sociable, but as clumsy consumers engaged in
contaminating an otherwise pristine planet. Yet it's the metaphor
that’s clumsy, not human beings. CO, emissions, after all, go
upwards to the atmosphere, and don'’t relate to walking on soil.

So why footprint? In fact the metaphor of the carbon
footprint gains its weird, upside-down incongruity from an earlier,
land-orientated metaphor: that of the ecological footprint.

Between 1990 and 1994, University of British Columbia
professor William Rees, a doctor in population ecology, supervised
a PhD thesis by a Swiss, Mathis Wackernagel. Through a jointly
published book in 1996 and later through Wackernagel’s Global
Footprint Network (GFN), they updated the idea of the carrying
capacity of land, or its capacity to carry more or fewer people.

That Malthusian idea was first used by the colonial
authorities in Northern Rhodesia to speculate about and warn
against future population growth among black Africans — a
particular concern among white settlers. ¢ Now, with ecological
footprints, GFN experts popularised carrying capacity by turning
it into what they called a ‘research and accounting question’
about the past. For any city, the GFN says, an ecological footprint
is how much land and water area it requires ‘to produce the
resources it consumes and to absorb its wastes’. 4

Not content with computing ecological footprints in the
manner of Bentham adding up pain, the GFN calculated that
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in 2007, the world went into ecological overshoot on 6 October,
when its demands on cropland, pasture, forests and fisheries
exceeded the ability of these ecosystems to generate resources
and deal with humanity’s detritus by the end of that year. Over
time, the GFN adds, ecological overshoots accumulate to create
a global ecological debt, which in turn is bequeathed to future
generations.

Ecological footprints, overshoots, debts: what is forgotten
in these pseudoscientific catchphrases is that to the extent
that there’s enough technological progress around to raise the
efficiency of energy supply and lower its cost, so the consumption
of energy is likely to rise. Indeed, that’s one reason why the
demand for energy is insatiable, and also why such demand
can so easily be derided as an addiction. Yet people need more
energy simply to do what they want to do — and the amount of
energy available to the world faces, in principle, no limits.

The ecologijcal footprint is a ghastly entry in the Green
accountant’s ledger book of past crimes. And that’s true of the
carbon footprint, too.

A recent and sympathetic review of the concept
concedes that it covers everything from direct on-site emissions
of CO,, to all the GHGs emitted not just on-site, but also in
upstream production processes. The units for measuring carbon
footprints are unclear and, despite the metaphor’s ubiquitous
deployment:

‘There is an apparent lack of academic definitions of what
exactly a “carbon footprint” is meant to be. The scientific
literature is surprisingly void of clarifications...” 68

The carbon footprint, then, is a metaphor without merit.
It distracts the mind from energy supply and energy innovation.
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Carbon footprints as a Green ‘Bootprint’ on the brain

Adding up a footprint can only be a vague exercise, because the
metaphor has a primarily moral intent. That’s why you constantly
have to undergo the following interrogations:

. Has all of your CO, been included in the scales of justice?

. If you've bought local food, you've saved food miles — but
what kind of cooking are you doing with it?

. How much CO, does your Toyota Prius really emit in use,

and how much in manufacture and disposal?

You could spend a lifetime accounting for the CO, in your every
breath, but in practice you couldn’t add it up. More importantly,
the carbon footprint idea strips each individual and social activity
of its merits and dissolves all goals into one: add up your carbon
impact and reduce it.

In this scheme the value of regularly visiting your ailing
grandmother by car is of course not comparable with the value
of flying an artificial heart to save someone’s life. Such things
can never be quantified. All that is given a bogus quantification
is Bentham’s ‘pains’ and Marshall’'s externalities.

From the Manifesto Club, a campaigning network of
humanists, Josie Appleton notes that, in ethical terms, people
are now judged by the trail they leave behind. The question is not
what their activity adds to the world in human terms, only the
resources it takes away. &7

Hating the consumer, but still taking consumption as
its Alpha and Omega, environmentalism is forced to ignore all
the great things people can do, the productive lives they can
lead, and the impact they can have as citizens banding together
around a new politics of energy supply.

Even more lamentable is just how many people buy into
the idea of carbon footprints. Altogether, the footprint idea acts
as a Green ‘Bootprint’ on the brain. Under its influence, dozens
of physical, conversational and mental rituals around carbon



footprints have emerged.

Designed to make one feel good, these rituals turn out to
be exhausting exercises in not being good enough.

With carbon footprints, as with religion, we must know
right from wrong, publicly admit to sin, do our bit, obey priests,
and conform to sacred texts. But for all its similarities with
religion, environmentalism does differ from it. While followers of
religion at least want humanity to transcend the here and now,
Greens want people merely to react against it.

But human use of energy isn’'t the hateful tread of a
dinosaur, leaving its grubby but unwitting mark everywhere it
goes. Individuals don't plague the Earth with soot. People are
right to ‘colonise’ the planet’s energy resources, because in
doing so they're just trying to go about their business.

But many people, if by no means all, are also at risk of
having their minds colonised.

In 1936, in the concluding paragraph of his General
Theory, Keynes famously proclaimed:

‘Practical men, who believe themselves to be quite exempt
from any intellectual influences, are usually the slaves of
some defunct economist.” 68

Wrong about economics, Keynes was right to underline the
long-term influence of ideas on society. Indeed, powerful ideas
issued from beyond the domain of some defunct economists
can have an enormous contemporary effect, given the right
social conditions.

The 21t century isn’t, as lllich said in 1972, enslaved by
consumption as addiction and as envy.

But for as long as millions of people see themselves as
consumers with a carbon footprint, they will indeed be slaves of
a defunct idea.
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Summing up this chapter

When pressed, many might agree that consumer actions have
little effect on climate. They might also agree that talk of energy
addiction, technical fixes and carbon footprints has gone too
far. After all, alarmist popular literature on contamination, such
as High-Tech Holocaust and The Coming Plague, long predates
today’s Lady Macbeth-like desire to expunge our CO,. *°

Yet many, too, would argue that contamination exists —
and that, more importantly, you've got to start somewhere: with
your home, your car, whatever. Some might add that, although
consumer conservations of energy are mostly a ritual, you should
still show you care about the planet. Finally, in the intervals
between national elections and, thus, changes in government
policy on energy supply, the daily chance to make even a tiny
difference to the world appears valuable to many.

In fact, however, to continue with Edward Heath’s Save
It! and Jimmy Carter’s sweater campaigns into the 21st century
is to:

. accept personal culpability for climate change

. absolve the political classes of the responsibility of
organising a bigger and better energy supply — before,
during and after elections

. beckon the state to take an even greater interest in our
private lives than it does already.

To conserve energy and perhaps save money in your personal
life is all very well. But it isn’t really an ‘and’ on top of improved
energy supply. In national and international politics, it works out
as an ‘or’ — a deluded alternative to a rational policy.

What, in energy, people need to add to is not the sum
total of consumer conservations, but the sum total of human
knowledge and power.

Altogether, the Green critique of energy consumption is an
indictment of humanity — and especially of American men. But



is that repulsive species really still in a macho 1950s time warp,
where each lords it over his neighbours because of how many
cylinder heads he has underneath his bonnet? Do American
men really need rehab from their addiction to cars? Americans,
it's well known, take short holidays and suffer from stagnant
incomes; so are they really just leisurely junkies, always driving
to places they’ve no business driving to?

In energy as elsewhere, Americans geta bad rap. But British
Greens subject Britons, too, to outrageous charges. In 2004
the government-funded Sustainable Development Commission
(SDC) warned then Prime Minister Tony Blair that ‘unsustainable’
economic growth — the kind that led to ‘substantial’ increases
in GHGs — was as undesirable as crime, drug trafficking, sexual
exploitation, and pornography. 7©

It's a poor social solidarity that Greens offer: because
everyone shares a need to consume, everyone can come
together... in feeling guilty about their crimes against the
planet.

What the SDC forgot to mention in its repudiation
of ‘unsustainable’ economic growth was rather important.
Who decides what is sustainable and what is not?

In this chapter, we have seen that, for environmentalists:

. democracy has become the adding up of millions of
feelgood personal energy conservations

. politics has become the adding up of your personal carbon
footprint.

There is, however, one other abacus that Greens like to brandish.

They claim that:

. science — especially climate science - is the
adding up of worthy scientists’ opinions into a

consensus that can and should brook no denial.

Let’s now turn to the issue of climate change.
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Climate change:
No need to panic

Science now
dictates that the
state gets tough

about our profligate
ways in energy,
right? Wrong.
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Politicians and celebrities

want consumers to conserve energy now. This demands no
investment, and boosts self-satisfaction amongst carbonistas.
Unlike the building of a new energy supply, this is also a measure
that has immediate effect.

But just how urgent is the situation? How, to what extent,
and how fast is mankind changing the climate?

Many factors drive climate in complex interaction, which
is what makes climate science so complicated. However, simple
concepts explain the key driving forces; and — whatever climate
sceptics say — the biggest driving force for change in the climate
turns out to be mankind.

The good news? Whatever Greens tell us, we believe that
the human origins of climate change form a basis for optimism,
not breast-beating.

Yes, mankind unwittingly made a mistake. It wasn’t the
first time and it won't be the last. But immediate atonement
through lifestyle change is the wrong solution.

Without increasing energy, society will face real
problems. But with new energy supply, there’s also a chance to
tackle climate change at source.

Overturning the personal habits that have evolved with
modernity is different. Conserving energy and lowering one’s
personal carbon footprint aren’t just ineffective: they’re also by
no means dictated by the real pace of climate change.

The future of the planet is not at stake in the next few
years. There’s time to make big changes in energy supply — and
there’s no need to panic.

This chapter first distinguishes climate from weather. It
then surveys global warming, global cooling and — a key concept
— radiative forcing.

That the origins of climate change are man-made, we
suggest, doesn’'t make Greens right to moralise about man’s
past ‘misdeeds’. In fact, humanity’s continuing domination of the
natural world means that it should be able to solve climate with
new feats of achievement.



Much is certain about climate, but it’s the unknown that
rules many minds. The Precautionary Principle suggests that
Anything Could Happen At Any Moment.

In fact, climate is unlikely to make quantum leaps in
ferocity. Feelings that it might just do that, we show later, owe
much to the Second World War and the Cold War.

While environmentalists play up mankind’s intrinsic
uncertainty about nature, they always stress the absolute,
finished quality of scientific consensus on the certainty of climate
danger. When it isn’t being dumbed down, then, climate science
is falsely elevated into the New Scientism: a technocratic and
unanswerable demand for people to change their behaviour in a
conservative direction.

The conditions surrounding the discovery of global
warming in 1956-7 memorably contrast with those of today. The
discovery was a tribute both to R&D, and to the role of chance
in R&D. In the mid 1960s, however, the view grew that climate
could be fundamentally indecipherable. By the time the IPCC
was born in 1988, the zeitgeist in the West was not about R&D,
but a growing politics of anxiety.

Those politics predate the end of the Cold War and 11
September 2001.. Today, they demand harsh consumer penance.
More broadly, the policy of insuring future generations is used
to play down innovation in energy supply, and instead uphold
more national and international state regulation.

Climate is what you expect; weather, what you get

According to the UK Meteorological Office, southern England
experienced, in the 29 Novembers between 1971 and 2000,
an average maximum temperature of 10.0° C, an average of 5.4
days of air frost, and an average of 77.4mm of rainfall. *

That’s climate — a long-term average.

For England as a whole, the November of 2007 differed
from the average November of 1971-2000. The Met Office
reported that England was more anti-cyclonic during that
particular month than during a ‘normal’ November, and that
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it also saw a couple of notable unsettled periods either side
of mid-month. Temperatures soared to 18.8° C at Wiggonholt,
Sussex, on the first day of the month, and reached 18.2° C at
Portland, Dorset, on the second. Although England had some
chilly nights in the first week, conditions were generally too mild
for frost. 2

That's weather — the circumstances that obtain at a
particular place and moment in time.

Climate sceptics say that, since it's hard to make reliable
forecasts of the weather one week ahead, nobody can predict

A whole lot of energy: Hurricane Katrina
makes its second and most damaging landfall,
southeast Louisiana, 29 August 2005




how climate might change in 100 years. Yet they miss the point.
Hard though it is to make a long-term climate forecast, it's an
easier exercise than making a long-term weather forecast. For
example, it’s pretty certain that January months in the Northern
hemisphere over the period 2060-2070 will on average be
colder than August months. But it’s not at all certain what the
temperature will be in London on 3 January 2065.

Climate science is about looking at long-term driving
forces. If the atmosphere traps more heat, then, other
things being constant, there will be a long-term rise in the
average temperature. Just how and where the rise emerges —
that’s weather.

Journalists err when they state that climate change causes
a particular weather incident such as Hurricane Katrina (2005).
The long-term driving forces of climate change only make such
events more or less likely.

What are these forces? Energy from the sun drives both
climate and weather. Sunlight heats the Earth, but doesn’t
illuminate it uniformly. Sunlight is more intense at the equator,
and disappears at night. It's absorbed mostly at the surface of
the Earth, rather than higher in the atmosphere.

These imbalances drive the weather. Wind and water
carry massive amounts of heat toward the frozen poles, forming
gigantic eddies and swirls as warm and cold fronts collide, tumble
over mountains, and move from sea to land. A famous example
of a major current is the Gulf Stream, which carries heat from
the Gulf of Mexico toward Western Europe.

The sun’s heat is redistributed over the Earth, but the
never-ending input of energy must ultimately be balanced by an
output of energy from the Earth back into space. The Earth gets
rid of its energy in the same way as the sun: it glows with heat.
The difference is that the Earth is cooler than the sun, and so
glows not with visible light, but with radiation at the infrared end
of the spectrum.

In principle the Earth should radiate enough infrared
light to balance the input of solar heat, and in this way the sun
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would regulate its temperature. That's the big picture. But to
understand climate change, and how humans are influencing it,
we need to go a lot deeper.

Warming, cooling — and radiative forcing

Two key natural effects, both modified by human activities, now
need considering. The Greenhouse Effect warms the Earth, while
the Earth’s less publicised albedo cools it.

Though the atmosphere is transparent to sunlight, it
contains GHGs which absorb the infrared light that the Earth
radiates outward. To return to radiative equilibrium, therefore,
the Earth has to give off more infrared rays for enough of them to
escape into space; and that can only happen if it heats up. The
higher the concentration of GHGs, the more they trap infrared
radiation, and the more the Earth warms.

The most important GHGs - including water vapour, CO,,
methane, nitrous oxide and ozone — occur naturally. Without
them, the Earth would be about 30° C cooler. The big concern
over climate is that human activities will raise the concentration
of these gases, and especially CO,, enough to boost warming
by several degrees.

So what about albedo? This is a percentage measure of
how reflective the Earth is. Where it’s very reflective, for example
over its white ice sheets, most sunlight isn’t absorbed, but rather
reflected straight back out into space. In such areas, the Earth
isn't heated up and so isn't made to re-emit incoming light
as infrared.

By contrast, areas of low albedo, such as dark green
forests, absorb almost all the sunlight that falls on them, heating
the Earth.

Changes in humanity’s use of land alter albedo, which
today stands at about 30 per cent. Dark tarmac reduces albedo,
while replacing dark forest with cropland often increases it.
Through mechanisms not yet fully understood, human activity
can also change albedo through influencing cloudiness, which is
an important source of the Earth’s overall reflectivity.



To quantify how both human and natural forces have
changed climate, scientists use the concept of radiative forcing
— the difference between the energy leaving the Earth and that
entering it. A Christmas tree fairy light emits 1 W, but a radiative
forcing of just a few watts per square meter over every part of
the Earth, land and sea, 24/7, all-year-round, could warm it by
several degrees.

Exactly by how much the Earth will warm, and how fast,
depends on factors harder to calculate than the forcing itself.
How radiative forcings translate into temperature is summed
up — as we saw in Chapter 1 — in a number known as climate
sensitivity. We'll come back to this question.

The chart overleaf is adapted from the IPCC’'s 2007
assessment. It shows the change, from 1750-2005, in the
radiative forcings associated with different contributors to climate
change. 2 To the IPCC’s credit, it also highlights the status of
different aspects of climate science.

The forcings are collected from many observations, and
interpreted using several different theories. Both observations
and theories are associated, as always in science, with a
changing mix of certainty and uncertainty.

Uncertainty, certainty and the level of scientific
understanding

As science progresses, uncertainty and imprecision tend to give
way to certainty and growing precision — although relapses can
often follow unexpected discoveries. Thus, the chart’s horizontal
error bars show the IPCC’s best assessment of the values within
which it's 90 per cent confident that the true value lies. That
is, on each error bar, the IPCC claims that there’s only a five
per cent chance that the true value lies to the left of the bar,
and only a five per cent chance that it’s to the right. In addition,
different aspects of science progress at different speeds. To
register this, the IPCC rates, in the final column of the chart, the
level of scientific understanding that’s so far been reached in
relation to each contributor to radiative forcing.
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Radiative forcing of climate between 1750 and 2005

Radiative forcing terms Level of scientific understanding

Long-lived
greenhouse
gases
Halocarbons

Stratospheric (-0.05) —— Tropospheric

water vapour

Stratospheric
Human from CH,
activities | |

Surface Land use Black carbon on snow
albedo | |

Direct effect
Total aerosol
Cloud albedo effect

Linear
contrails

Natural Solar
processes [liElIEE

2 -1 0 1 2
Radiative forcing, watts per square metre



(:02 main man-made component has been from the burning of fossil fuels. There are other significant
sources, such as the cement industry

N20 main man-made component has been from the use of fertilisers in agriculture

CH main man-made components have been from paddy fields, landfill, ruminant animals such as

4 -
cows, and leaks surrounding the use of natural gas.

Halocarbons - (F-gases) are almost entirely man-made, principally for refrigeration. Now regulated, to lower
damage to the layer of ozone that’s to be found in the Earth’s stratosphere

ozone, a relatively unusual form of oxygen, is also a greenhouse gas. Halocarbons have

destroyed enough stratospheric ozone — ozone higher than about 10km — to bring about a
3 small fall in forcing. But the fall has been more than outweighed by a rise in the ozone that

cars and other machines generate at ground level. This is known as tropospheric ozone

Stratospheric water vapour — when aircraft put out water in the Earth’s stratosphere, which is normally
extremely dry, they create a disproportionate warming effect

Surface albedo - soot from industrial activities such as burning coal has blackened the surface of snow, and
so led to warming. Changes in the use to which humans have put the land have increased
albedo, and so led to cooling

Total aerosol effects — burning coal, wood or dung causes the emission of small particles. In what is called
the direct effect, these particles reflect sunlight, increase the Earth’s albedo, and so have
significantly cooled it.

Since the small particles in aerosols form points around which water can condense into droplets,
aerosols also increase cloudiness, and so make a second contribution to albedo — the indirect,
cloud albedo effect

Linear contrails — the trails of cloud that can be seen behind aircraft engines have a slight net warming
effect, reflecting more light back down to Earth than up into space

Solar irradiance — although sunlight is by far the most important factor in determining the temperature of the
Earth, it has only changed by a small amount. This is a long-term effect, on top of the 11-year
‘solar cycle’, over which there is a regular rise and fall in the sunlight reaching the Earth,
but no net change
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Given these significant reservations about certainty and the level
of scientific understanding, what then does the chart convey?

It’s pretty certain that climate change is man-made

First, humanity’s total net and positive impact on radiative forcing
has exceeded the sun’s, by a large margin. Within 90 per cent
confidence limits, that margin could lie anywhere between 0.25
watts per square metre and more than two. A low level of both
scientific certainty and understanding still surrounds the cloud
albedo effect. 5 As a result of the large error bar around that
effect, there is a lengthy error bar about humanity’s total net
impact. According to the IPCC, then, uncertainty still surrounds
that total net impact.

Second, over the past 250 years, the use humans have
made of land has done something to offset the increase in
overall radiative forcing brought about by man’s production of
GHGs. Man’s production of aerosols has done even more. Yet
even when put together, these two tendencies have not been
enough to counter the impact of human-created GHGs. Man-
made warming has exceeded man-made cooling.

Climate sceptics portray humanity’s warming of the planet
as a deeply uncertain affair. But a high degree of scientific
certainty attaches to the positive radiative forcing brought about
by man-made GHGs, and a low-to-medium degree of certainty
attaches to the negative radiative forcing brought about by
land use and aerosols. In Chapter 7, we show that much of
today’s ‘natural’ landscape has, for some centuries, been
strongly contoured by man. What the chart shows is that, in
relation to both its heating and its cooling, the whole of the
Earth — seas and climate included — seems to have become an
artificial place.



That climate change is man-made shows how fixing
energy supply could make a huge difference

What’s known about radiative forcing is a rebuke not just to
climate sceptics, but also to climate zealots.

The chart suggests a reality to man-made climate change
more radical than climate zealots allow. It shows that humanity’s
contribution to climate change:

* has been large
* has cut both ways.

Until the discovery of global warming, that contribution was made
thoughtlessly. But today, through climate science, humanity
knows about global warming. In technology and operations on
a global scale, humanity is now also strong enough to control
global warming. It must just thoughtfully invest in a new round
of energy supply.

Mankind is ingenious enough — and has time enough — to
fix global warming during a wider endeavour: to give itself enough
energy to grow. That climate change is man-made shows how
the right, ambitious choice of technique in energy supply can
now make a massive difference.

There’'s no need to be frightened. Moreover, there’s no
need for mankind’s past mistakes in climate to be labelled
misdeeds.

Climate as a moraliser’s murder mystery

Climate zealots are wrong to argue that humanity has been
evil in sullying and thus heating the planet. Humanity has also
blackened the planet, made it more physically reflective and
therefore cooled it.

These are facts, not ethical judgments. In a recent book on
climate change, Gabrielle Walker and Sir David King flippantly ask,
‘Whodunnit?’. ® They forget that human ‘responsibility’ for climate
change is a scientific matter, not an intentionally murderous act.
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Similarly, government documents lapse into criminology when
they portray man-made contributions to climate change not just
as footprints, but also as fingerprints. ” Why not use the less
freighted metaphor of signatures?

To moralise about human agency in climate change
can only be right if industrialisation, agriculture, land use and
aviation are deemed repugnant practices, because they oppress
a conscious thing, nature. Greens often interpret climate change
in such a way as to advance this point of view; but that doesn’t
make it the right one.

Humanity’s mixed, unknowing impacts in the past can
now be rectified by determined, aggressive and thoughtful
action on GHGs, beginning with CO,. But to be effective, and to
bring real gains for humanity, the action must be around a bigger
and better energy supply, not around imposing parsimony on the
individual consumer.

Man-made climate change does
not equal imminent catastrophe

Climate change will mean fewer cold snaps, more heat waves,
rising sea levels, changing patterns of rainfall and storms,
and changing conditions for agriculture and disease. But
environmentalists claim more than this. They exaggerate the:

* gspeed of climate change

e conclusions of climate science

*  precision that surrounds these conclusions

e scientific certainty that surrounds these conclusions.

They also ascribe many weather incidents, and even wars, to
climate change. & To make themselves heard, environmentalists
will often do anything to represent climate change as an imminent
catastrophe.

Perhaps, in their urgent tones and their scientific
exaggerations, some environmentalists seek, through alarmism,
more government funds and more government kudos. But when



climate sceptics attack zealots with the cry ‘Follow the money!’,
we're no more satisfied than when zealots find Exxon dollars
behind every sceptic. Nor, for us, does the liberal, sound-bite-
orientated, hysterical character of the media really explain the
popular resonance of the zealots’ vision.

What's actually going on in this fast-forward vision of
planetary disaster is environmentalists surfing on a much wider
social culture of fear, distaste for man’s works, and disgust with
his wastes. ® It's as if geniuses like Michelangelo or Einstein
are unremarkable in comparison with the havoc, pollution and
destruction that mankind has visited on Noble Nature.

What Kent University sociology professor Frank Furedi
calls ‘the expanding empire of the unknown’ weighs on the
environmentalist’'s mind as much as it does on the rest of
society. 1° That’s why, when climate sceptics pick on particular
exaggerations of climate change and accuse environmentalists
of abusing science, they’re obtuse.

Environmentalists don’t just deal in science. They invoke
the Precautionary Principle — an argument that is legal in form,
though moralistic in content.

Precaution: what diplomats and
international Non-Governmental Organisations love

As the Hull University geographer and ethicist Sonja Boehmer-
Christiansen notes, the Precautionary Principle is said to have
made its way into the English language during the early 1980s,
as a poor translation of the German term Vorsorgeprinzip. Literally,
that term means ‘prior care and worry’; butit’s also readily linked
to state-influenced planning or provisioning for the future. Applied
to environmental matters, Vorsorgeprinzip emerged in the early
1970s, with German clean air legislation. *

The first treaty to refer to the Precautionary Principle was
the 1985 Vienna Convention for the Protection of the Ozone
Layer. After appearances in several subsequent international
conventions, it then achieved a breakthrough in 1992. In
establishing what was called the Single European Market,
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the Maastricht Treaty of that year amended article 130r(2)
of the EEC Treaty: ‘action on the environment’, it proclaimed,
‘shall be based on the Precautionary Principle’ — although the
Treaty declined to offer a definition of the Principle itself. 12

Also in 1992, in Rio, civil servants and international Non-
Governmental Organisations (NGOs) succeeded in pressing the
UN Environmental Programme into adopting the Principle — not
least, in relation to climate change. '3 In the Rio Declaration,
Principle 15 reads:

‘In order to protect the environment, the precautionary
approach shall be widely applied by States according to
their capabilities. Where there are threats of serious or
irreversible damage, lack of full scientific certainty shall
not be used as a reason for postponing cost-effective
measures to prevent environmental degradation.”

Clearly, a lawyer could have drafted this. Usually incanted as if it
were an axiom of natural science, the Precautionary Principle is
nothing of the sort. It’s an edict of international law, concerned
with procedures and the burden of proof.

That isn’t so terrible. But in fact the phrase ‘lack of full
scientific certainty shall not be used” downgrades the role of
science in decision making. To understand why, it's vital to
distinguish between risk and uncertainty. °

Technically, risk exists when man can calculate — more
or less accurately — the probability of different outcomes. When
insurers use statistics for life expectancy, fires or floods, they're
in the business of managing risk. Particular events cannot be
predicted; but the statistics are quite reliable.

Uncertainty, by contrast, occurs when probabilities are
unknown. What are the chances that a revolution in physics will
solve the world’s energy problems? Perhaps the probability is
very low. But there’s no real way of knowing.

Crucially, it’s through science that uncertainty can be
transformed into risk. This allows risk to be debated in a clear



manner, and from different angles — technological, economic,
political and environmental.

Officialdom uses the Precautionary Principle to play up
lack of full scientific certainty. With the Principle, there’s never
a scientifically quantifiable risk, but always an infinite amount of
uncertainty. As a result science and scientists must take a back
seat. They have no role transforming uncertainty into risk. As two
enthusiasts for precaution around climate change say, it ‘entails
a greater degree of humility or realism over the role and potential
of science in the assessment of risks’. Indeed not just the setting
of policy, but also the assessment of risks should encompass
public agreement and participation. 6

That all sounds very democratic. But take genetically
modified (GM) foods: almost all scientists say that enough is
understood about GM foods to treat the problems they bring as
specific risks. Greens counter with the argument that mankind
still has much to learn about biology — so nobody can be certain
what might happen with GM foods. Scenarios which scientists
hold unlikely must, in this framework, nevertheless be taken
extremely seriously. Greens also invoke the opinion of the
European public in their assessment of GM risks as being not
worth the candle.

But who is the public, whose appraisal of risk is as worthy
as that made by scientists? Could it by chance consist of ‘the
interests, including beliefs and political tactics, adopted by those
who claim to speak in the name of the public, society or even
future generations’? " In environmental matters, ‘the public’
often amounts only to a group that has promoted an issue
according to its own beliefs or interests. 18

That was what happened in Rio in 1992. There, state
bureaucrats and international NGOs managed to fix juridical
uncertainty and fear as the operating concept in all future official
assessments of climate change.

Denied data on probabilities, it’s natural for the real public
to focus on worst-case scenarios. Give up trying to quantify how
likely a disaster is, and there’s no place to stop, and no way
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to prioritise what you value and what you don’t. If you dread
some circumstances that are highly unlikely, it’s simple enough
to envisage others that are even worse. What if there’s a design
flaw in the next generation of nuclear power stations — one
that brings multiple Chernobyls? What if the next generation of
solar cells turns out toxic? What if a world dependent on wind
power encounters a volcanic eruption big enough to disrupt
global wind patterns?

To begin from what isn’t known is to let the flesh creep.
Yet US Defence Secretary Donald Rumsfeld did exactly that on
12 February 2002, when he famously publicised what elites had
long been discussing: ‘unknown unknowns’. 1°

Our response to this phantasm is: so what? The unknown
is a large, real and ever-present realm. But what can ever be said
about it, other than that it is unknown?

What governments and Greens are really up to with the
Precautionary Principle is smuggling in presumptions about how
human society is highly vulnerable. That might or might not
be true; but the starting point for assessing vulnerability,
as anything else, must be what is known. Greens often
underestimate how much is known. And where it really is the
case that little is known, precious knowledge must still form the
basis for decision-making.

When applied to climate change, the Precautionary
Principle ensures that the future can only be a lurid journey
into a Dantean inferno. Stern’s very own PowerPoint — complete,
in the original, with orange tones fading into hellish reds —
confirms this. 2°



Climate portrayed as leaping about

Let’'s now move from legal principles to the physics of climate
change. Attacking Bjgrn Lomborg, a sophisticated critic of
climate alarmism, Cambridge economics professor Sir Partha
Dasgupta shows how the empire of the unknown now dominates
mainstream thought. Here’s the (shortened) conclusion of
his polemic:

‘If there is one truth about Earth we all should know, it’s that
the system is driven by interlocking, nonlinear processes
running at different speeds. The transition to Lomborg’s
recommended concentration of 560ppm would involve
crossing an unknown number of tipping points... We have
no data on the consequences if Earth were to cross those
tipping points... Even if we did have data, they would
probably be of little value because nature’s processes
are irreversible... [Estimates] of climatic parametres
based on observations from the recent past are
unreliable for making forecasts about the state of the
world at CO, concentrations of 560 ppm or higher.
Moreover, the nonlinearities mean that doing more of a
bad deal [Kyoto] may well be very good... These truths
seem to escape Lomborg... [He] believes we shouldn’t buy
insurance against potentially enormous losses resulting
from climate change.” *

On climate change, then, what is fashionable is to highlight
the almost complete absence of certainty. The only certainty
allowed is that planetary behaviour is profoundly non-linear —
that it can leap about at bewildering speeds and unpredictable
rates. Multiple interlocking non-linear processes make the Earth
a deeply unstable place. Thus immediate personal conservations
of energy, together with Kyoto-style agreements, CO, taxes,
trading or rationing, represent sensible, precautionary insurance
policies, which will save much more money later.
But is such a fast-moving programme really the right one?
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Lord Stern’s ‘projected impacts of climate change’
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Exponential growth, feedback, non-linear
behaviour, and chaos

When discussing climate, Greens love to throw around modern
mathematical jargon. Sadly, they often have little respect for the
precise meaning of the concepts they use. In a fearful variant of
Orwellian Newspeak, terms such as exponential growth, feedback,
non-linearity and chaos have become, in Green commentary,
little more than code for the planet spinning out of control.

The first worrier about exponential growth was Malthus.
He fretted that while ‘the means of subsistence, under
circumstances the most favourable to human industry, could not
possibly be made to increase faster than in an arithmetical ratio’,
population was different. Food production could not keep pace
with population. ‘When unchecked’, Malthus warned, population
‘goes on doubling itself every twenty-five years, or increases in a
geometrical ratio’. 22

Exponential growth is defined as a process that doubles
(or halves) over a period of time that remains constant. In the
case of Malthus, this period was every 25 years. Closely related
to exponential growth is feedback, which comes in two variants:
positive and negative. In positive feedback, a change creates
a greater change, magnifying the original effect. In the case of
Malthus, the feedback is simple — more people breed yet more
people. In negative feedback, a change provokes an opposite
change, stabilising things.

CO, added to the atmosphere raises temperatures, which
leads to the evaporation of more water vapour, which — being a
GHG - raises temperatures further. This is a positive feedback.
Less well understood is that more water, by forming clouds that
reflect sunlight, may also make for a negative feedback.

The most significant uncertainties in climate science
surround feedbacks. Without feedbacks, a doubling of CO,
concentrations would produce a temperature change of only
1.2° C — which is nothing really to worry about.

The difficulty is that there are undoubtedly many feedbacks.
These are very likely to be on balance positive, increasing the
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rise in temperature into the range of 3° C in the century 22
century. Greens worry that feedbacks may produce even more
warming than that.

Non-linear is a broad adjective. The mathematician
Stanislaw Ulam has been credited with the remark that ‘non-
linear science’ is like ‘calling the bulk of zoology the study of
non-elephants’. 22 Broadly, in a linear equation the cause is
proportional to effect. If the cause doubles, then the effect
also doubles.

For scientists, linear equations are attractive because
they can be solved. Solutions can also be added together to
produce new solutions. Any solution can be broken down into
simpler, more tractable components — a fact that allows linear
equations to be solved systematically.

Linear equations describe many situations. The
fundamental equations of quantum mechanics, describing the
motion of atoms and molecules, are linear. They’re also good
approximations to many situations for small motions — the swing
of a pendulum when it’s not too large, a sound wave when it’'s
not too loud, or a ripple on the surface of water.

Non-linear simply describes all other situations — situations
in which the effect is not simply proportional to cause. If, say,
the cause is doubled, and the effect is quadrupled, that’s an
example of non-linearity. Rivers, electrical circuits, car engines,
the sun and most other phenomena in nature all exhibit non-
linear behaviour.

Tipping points are also examples of non-linearity. Beneath
a certain threshold, change in a cause produces little or no
effect; but a small change that crosses the threshold creates
a large effect. Clearly, the effect is not simply proportional to
the change.

Non-linear equations cannot usually be solved exactly.
They can be solved approximately by a mass of arithmetic,
nowadays run on computers. This is how computerised models
of climate are built and operated.

Feedback is often thought of as non-linear, and sometimes



it is. But often feedback can be described by a linear equation.
When a change in a quantity is proportional to itself, the result
is exponential growth. That’s the case with growth of bacteria:
the increase in the number of bacteria is proportional to the
number of bacteria that are already present. This is an example
of feedback described by a linear equation.

More important is that non-linearity creates the possibility,
although not the necessity, of chaos. In chaotic systems, states
that begin close to one another can rapidly diverge. This is
sensitive dependence on initial conditions. Very small changes —
perhaps changes that are too small to measure — can have very
large consequences.

But chaos requires more than a simple explosion in
which points that were close together move rapidly apart. It also
requires that states starting far apart come close together.

Weather is a chaotic system. Patterns of wind and cloud
that look similar will evolve into very different states over a few
weeks. That's why weather forecasting is hard. On the other
hand, weather patterns continually fall into familiar regularities —
coming back closer again.

Neither non-linearity nor chaos should be interpreted as
closing off human understanding. Newtonian gravity, for example,
is non-linear. Considered over billions of years, the motion of the
planets is chaotic. 24

Newton’s step forward was once hailed as the foundation
of the Enlightenment. Though today’s insights into non-linearity
and chaos in fact build on Newton, the expanding empire of the
unknown in today’s human imagination ensures that they are
interpreted as revealing the limits of science.

Even if it’s impossible to predict the exact motion of
a chaotic system, it's often still possible to understand its
properties. The pressure of a gas, for example, arises from the
molecules that make it up chaotically colliding with the walls of a
container. Many molecules hit those walls every millisecond; but
such chaotic behaviour averages out, so that, at human scale,
pressure is predictable.
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In the same way, it may be that even if we cannot predict
the weather in a week or a month, we have good prospects for
understanding the climate system on longer timescales, including
hurricanes, heat waves, ice sheets and the rest.

Climate exhibits feedback, non-linearity and perhaps
tipping points. But while feedbacks will, in aggregate, raise
temperatures, the mere existence of non-linear processes cannot
be pressed into the service of an accelerated apocalypse.

Even tipping points need not be uniquely frightening.
‘Tipping Points in the Earth System’, a workshop held at the
British Embassy in Berlin in October 2005, brought together
36 experts. Continued GHG emissions, they said, might push
humanity past nine possible tipping points over the next 100
years. Their examples show that tipping points can be managed
similarly to other environmental questions. 2°

Later on, we examine the melting of the Earth’s ice
sheets, by way of a look at Greenland. Here we summarise the
workshop’s other examples.

The melting of summer arctic ice would not have serious
consequences for human beings. It would put species such as
polar bears under additional pressure and add to the overall
pace of warming (dark water reflects less heat than white ice).
But humanity should be able to get round these problems.

Disruption of El Nifo, the circulation of warm water in the
Pacific, could lead to broad changes in regional climate across
the globe. Yet these changes would likely occur over a century or
more, giving plenty of time for adaptation. The possibility is also
remote: it might happen within a millennium, but ‘the existence
and location of any threshold is particularly uncertain’. 26

Disruption of the Indian summer monsoon would be a
problem, albeit one that could be adapted to with better water
management. But though a possibility, it's more related to clouds
of smoke from more traditional air pollution across Asia than
to GHGs. If anything, additional greenhouse warming stabilises
India’s summer monsoon.

If global warming disrupted the West African monsoon,



that would also be a problem. But a side effect would be a
greening of the Sahara and its surroundings — ‘a rare example of
a beneficial potential tipping point’. 2”

Serious damage to the Amazon rainforest has been
predicted if temperatures rise by 3° C or more. Yet again the
story is not simply one of climate change: the fate of the Amazon
‘may be determined by a complex interplay’ between changes in
land use and climate change. 28

For forests in Canada and Russia, rises of 3° C or more
are again projected to be problematic. But it's less clear why

transformation of such forests to grassland would be catastrophic.

In any case limitations in existing models and physiological
understanding make such a transformation a matter that is still
‘highly uncertain’. 2°

No doubt our reading of the facts put forward by the Berlin
workshop is much more sanguine than that made by those
who participated in it. But whether the facts drive an alarming
analysis, or a calm one, relates more to differing approaches to
precaution and uncertainty than to the facts themselves.

Behind environmentalism’s accelerated Apocalypse

It's glib to describe environmentalism as a religion. While Green
images of burning heat and a second Great Flood do recall
religious faith, they’re more symptoms of environmentalism than
premises. Still, if radical climate change isn’'t an instantaneous
matter, why do so many environmentalists want to believe it is?

There are several reasons. In Chapter 1, we discussed the
fear and lack of investment that today surround technological
innovation and R&D in the West. Chapter 2 showed how, in
the early 1970s, environmentalism won a legitimating status
for itself. Altogether, then, contemporary techno-fear and the
statist origins of modern environmentalism make Greens’ views
of the future highly conservative. In general, environmentalism
interprets the future as something that happens to you, rather
than something that you make happen. That explains why action
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on climate change is framed at the modest level of individual
consumption, rather than organised at the ambitious level of
global energy supply.

Beyond that, however, two major historical experiences
have shaped the particularly fast-moving character of the doom
envisaged by modern environmentalism: the Second World War,
and the Cold War.

History has always contoured forecasts of the future.
In particular, the speed of the Second World War’s onset in
Europe following the Munich Conference of October 1938, the
drama of Japan’s attack on Pearl Harbour and the brevity of the
Pacific War’s conclusion in Japan have had an enduring impact
on the Western psyche. Environmentalism, too, has absorbed
this impact.

And when political, business and environmental leaders
talk about climate change, they very often search for epic effect
by bringing up the Second World War. 3°

The Second World War as the template
for lightning change

Addressing the UN in 2007, Gordon Brown upheld Nicholas
Stern’s view that the likely costs of climate change would compare
with those of the Depression and the Second World War put
together. 3t After that, Richard Branson, the head of Virgin Group,
told the UN that people needed to take global warming as seriously
as the British did the last war. 32

Greens love that war. They long for:

Rationing through personal carbon allowances 23

A ‘supreme effort of national mobilisation’ 34

Climate sceptics to be given the same short shrift as those
who would deny the Holocaust. 35

wne

Above all, though, references to the war assist Greens in
drumming up a sense of urgency about climate change.



After 1945, Presidents Truman, Eisenhower, Kennedy and
Johnson pressed the lessons of Munich into the service of the
Cold War. To make peace with aggression was seen as an error.
Post-war ‘security’ in the West meant that world-shattering
turbulence, now led by communists rather than fascists,
must be nipped firmly in the bud. Even in the US presidential
campaign of 2008, George W Bush felt the same way, hinting
that Barack Obama’s foreign policy amounted to ‘the false
comfort of appeasement, which has been repeatedly discredited
by history’. 36

The imperative to compress the likely evolution of climate
change is really a Green shadow, in the world of nature, to the bad
faith still felt about appeasement in the world of politics. From
Hitler at Munich, through Admiral Yamamoto at Pearl Harbour,
to Osama Bin Laden and climate change today, ‘evil’ has been
assumed typically to gain such a swift dynamic that only super-
urgent, monumental and unanimous action can reverse it.

The idea of an unstoppable chain reaction first
entered popular consciousness with Hiroshima; and today
environmentalism loves that idea. In 2005, the UK government-
funded Carbon Trust ran a series of television commercials. Each
drew on the ancient, mystical Hindu text, the Bhagavad Gita,
which Robert Oppenheimer, the father of the Bomb, had ruefully
recalled during the Trinity atomic test, conducted in the US on
the eve of Hiroshima (see Chapter 4). To background footage of
a mushroom cloud, the commercials proclaimed: ‘I have become
the destroyer of worlds’. 37

The alarmist approach suggests that when mankind plays
with the fundamentals of nature, a conflagration will follow in no
time at all. In this sense, your carbon-profligate lifestyle helps
pulverise the planet, and must cease forthwith.

Rapid infection, falling dominoes, ladders of
escalation: the influence of the Cold War

The next experience shaping modern thought about doom
tomorrow was the Cold War. To begin with, the West developed
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a biological metaphor for Apocalypse. Thus, preparing top
Congressmen for the Cold War in 1947, US Under Secretary of
State Dean Acheson used the language of contamination and
epidemiology to emphasise that one bad thing can quickly lead
to another. Speaking of pressure by the Soviet Union on the Near
East, he advised:

‘Like apples in a barrel infected by one rotten one, the
corruption of Greece would infect Iran and all to the East.
It would also carry infection to Africa through Asia Minor
and Egypt, and to Europe through Italy and France...’ 38

The fears that once accompanied the spread of the ‘communist
menace’ today attend global warming. A paroxysm knowing no
national boundaries is felt to be imminent.

The 21t century already dreads international
contaminations and  geometrically  multiplying  viruses.
Little wonder that climate cataclysm is felt to be possible at
once, everywhere.

In 1954, when Vietnam began to best France during
the battle of Dien Bien Phu, Eisenhower added another fearful,
affecting image of communist expansion — the falling domino:

‘You have a row of dominoes set up, you knock over the
first one, and what will happen to the last one is the
certainty that it will go over very quickly. So you could
have a beginning of a disintegration that would have the
most profound influences.’ 3°

Soon, under Kennedy, the possibility that the world could be
destroyed through a rapid, uncontrollable and irreversible trail
of human-initiated events became further enshrined in the
US doctrine of nuclear deterrence through Mutually Assured
Destruction (MAD).

As we showed in Chapter 2 with Galbraith and Packard, the
height of the Cold War engendered critiques of consumerism and



energy use. But the Cold War’s peak also moulded futurologists,
climate scientists, and environmentalists.

Notoriously, the Pentagon corralled emerging,
mathematics-based disciplines — cybernetics, game theory —
into its cause. %° After the advent of the integrated circuit in
1957, computers were also used, in practice and in propaganda,
to make military manoeuvres more respectable.

In 1960 Herman Kahn, arguably the inventor of modern-
day forecasting, used his background in the highly computerised
RAND Corporation to predict, with assiduous calculations, the
death counts for future nuclear conflicts. #4* Then, in 1965,
Kahn developed a metaphor for what he called the ‘coercive
aspects of international relations”: complete with 44 rungs and
six ‘firebreaks’, it was that of a ladder of escalation. *?

What for Kahn was a metaphor became, in the imagination
of many, a very real ladder. The future looked different. In a nuclear
world, it could well be a succession of discrete catastrophes,
linked over shorter and shorter intervals, each magnifying
the last.

Sound familiar?

The Old Scientism and the New Scientism

To meet, Kahn was so big, he even looked like a think tank. *3
As so much the expert, his views could not be contradicted.
Perversely, Kahn used computers to predict devastation in
the future, and to back the most aggressive postures in the
present. His approach was but one example of the wider Cold
War phenomenon of scientism: modish, computerised, cool,
‘independent’, unanswerable. 44

Kahn used ‘systems analysis’ to draw up digitally-based
models of nuclear war. Once popularised, his outlook suggested
that the future could move in quantum leaps of lethality; so it
didn’t prove hard, in the 1960s, for some scientists to interpret
the future of climate as a set of lurches toward hell. After all,
computer models were used to make the new nightmares
especially authoritative.
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In today’s war against global warming, people are once
again told that what they’re up against isn't smooth, graceful,
geometrical progressions. In a kind of subconscious residue of
Cold War fears, a series of rapid, bucking, ever more disruptive
changes, or switches, is held out as jeopardising the very
existence of the Earth. 45 And more than ever, computer models
of everything are invoked to smudge over the difference between
natural science and the social sciences, between science and
its interpretation, between science and policy proposals about
what to do.

In the process, science is perverted — so much so, indeed,
that Lord David Sainsbury, Tony Blair's adviser on science and
technology, once described it as a tool of British foreign policy in
dealings with the Chinese. “6 And while the old scientism of the
Cold War had its critics, today’s New Scientism runs pretty much
unquestioned.

In 1973, when The Limits to Growth came out, Christopher
Freeman, director of the Science Policy Research Unit at Sussex
University and one of the world’s top technology policy gurus,
satirised the approach as ‘Malthus with a computer’. 4" The Fall
of Man, some felt, could not be verified by the movement of
electrons around printed circuit boards.

Today things have changed. Unchallenged, the Stern
report referred more than 500 times to ‘models’ of

. climate change and its monetary cost
. hydrology and crop growth

. risk and uncertainty

. innovation, technology and energy.

Stern’s opening words give science an all-determining position:

‘It is the science that dictates the type of economics and
where the analyses should focus, for example, on the

Finger on the dark button of fate:
Dwight D Eisenhower (1890-1969)
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economics of risk, the nature of public goods or how to
deal with externalities, growth and development and intra-
and inter-generational equity.” *®

Similarly, while the IPCC’ s Working Group | confines itself to the
physical science of climate change, Working Group Il, focusing
on the impacts of climate change and human adaptation and
vulnerability in the face of those impacts, makes a mish-mash
of monolithic computer simulations around disciplines quite
separate from climatology. *° The same is true of the Working
Group Il on the mitigation of climate change. Here models of
climate merge into free-market models of economics and into
projections of demography. %°

Given its willingness to mix up natural science with
social forecasts, the New Scientism, like the old, is not actually
very respectful of science. In fact, the New Scientism is about
deifying nature. Once nature is put before humanity, science
becomes merely the winged messenger for nature, there to tell a
dumb human species that it must have more ‘awareness’ of how
dumb it is.

Mitigation, Adaptation and Transformation

Official answers to climate change suggest that it can either be
averted, or lived with.

Slowing or stopping climate change is known as mitigation.
In practice, this generally means cutting the net levels of GHGs
added to the atmosphere each year, by:

. conserving energy
o decarbonising energy supply
. conserving, enhancing or fireproofing carbon sinks —

large features of the planet, whether natural or artificial,
that absorb CO,. 5

In our view, the first option is the wrong way, but the second



is the right way to go. The third is fine, although when there
are more appropriate uses for natural sinks such as forests and
oceans, then developing new, bigger and better sinks may be
preferable to simply conserving, enhancing or fireproofing the
ones that already exist.

An alternative to mitigation is adaptation — measures
that the IPCC says ‘reduce the vulnerability of natural and human
systems’ to climate change. 52

Bad weather already causes damage, especially in
the Third World. Therefore adapting both landscape and
settlement to handle climate change makes sense. Better roads
and telecommunications, for example, could speed the pace
of evacuations.

Yet the world needs better roads and IT networks regardless
of emergencies. It needs to do more than just ‘ruggedise’ its
cities against the immediate effects of climate change.

For Greens, adaptation represents too much, not too little.
They prefer mitigation for three reasons:

1. By contrast with leaving future generations to adapt
to the consequences of today’s errors, conservation
brings benefits now.

2. Adaptation might be a Band-Aid; taking precautions
through mitigation is a dead cert. Carry on adding GHGs
to the atmosphere? That’s like poking an ‘angry beast’. 52

3. The poor simply can’t afford to adapt to the effects of
climate change.

We don'’t agree. We've already dealt with precaution; but there
are two other arguments to be made here.

First, today’s legacy to future generations isn’t just a burden
to be lightened. Through innovation and progress, humanity can
leave its descendants a much more vibrant bequest.

Second, it’s true that the poor cannot afford to build flood
defences. But to prefer mitigation to adaptation because the Third
World will never be strong enough to withstand harsh weather —
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that’s a circular argument. No doubt achieving economic takeoff
in Mozambique and Bangladesh will be hard. But will it be any
harder than a crash cut in GHG emissions?

Our programme of transformation goes beyond mitigation
and adaptation. In our view,

1. The business of mankind is not just to slow or stop
climate change, leaving climate in a more ‘natural’ state,
but also to take control of as much of the environment
as is possible.

2. Rather than just adapting human arrangements to
deal with climate change, both the energy and the
non-energy aspects of the environment merit a
transformation to meet human needs.

Transformation is about making the planet a more human kind
of place. It goes beyond energy and GHGs, even if human place-
making is one reason why the world needs more energy.

As hinted earlier and more fully developed in Chapter 7,
the beginnings of transformation are to be found everywhere.
Human beings now live not in raw conditions, but in a built
environment. They have altered between a third and a half of
the Earth’s land, and used more than half of its accessible fresh
surface water. 3* More nitrogen, which is crucial for all life, is now
fixed by human industry for use in fertiliser than by the entire
natural biosphere. %°

Transformation has tended to be the rule in the past, and
should definitely be the rule of the future.

Global warming’s discovery, 1956-7, and the
conditions that allowed it

The height of the Cold War didn’t just nurture a computerised
sense of urgency about the future. It also installed a science
regime committed to fundamental exploration. Despite the
military origins of much — though not all — of US research



into weather and climate over 1956-65, both fields enjoyed
fundamental breakthroughs. 56

In the 1930s the American oceanographer Roger Revelle
researched ocean chemistry, and, among other topics, its
carbon dimension. In the 1950s he won funds from the US Navy
to measure radioactivity and ocean mixing. He concluded that
radioactive wastes introduced into the upper layer of the ocean
might stay there for many years.

Then, in 1957, Revelle published a paper with Hans Suess
of the US Geological Survey. ® It included perhaps the world’s
most famous paragraph ever to have been Scotch-taped to an
original draft. As the brilliant US science historian Spencer Weart
summarises that paragraph, seawater

‘... needed to absorb only about a tenth as much gas as a
simple-minded calculation would suppose. While... most
of the CO, molecules added to the atmosphere would
wind up in the oceans within a few years, most... would
promptly be evaporated out.’ %8

In 1956 Revelle said that the Greenhouse Effect might bring
harm by 2000; in the following year, he warned that the effect
might turn Southern California and Texas into ‘real deserts’. 5°
But the confidence of US science in his day, reflecting America’s
economic boom and its overall military superiority to the Soviet
Union, tempered these kinds of fears.

Concluding his 1957 paper, Revelle famously wrote that
mankind was performing an unprecedented and unrepeatable
‘large scale geophysical experiment’ with climate. But as Weart
perceptively remarks, the word experiment:

‘... sounded benign and progressive to Revelle as to most
scientists... he only meant to point out a fascinating

opportunity for the study of geophysical processes.

People’s attitude toward the rise of CO,, he would write
in 1966, “should probably contain more curiosity than
apprehension”.’ ¢°
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Relative to the economy, Cold War R&D in the US was broader
and more intensive than it is today. A military but expansionist
context buoyed up science, and allowed it to progress —
sometimes through a kind of organised serendipity.

Society’s mood, then, can profoundly affect the
interpretation of science.

When environmentalists bang on about consensus, they
miss how science, despite its enormous recent progress, has
yet to reach agreement on the detailed mechanisms of climate.
But even if consensus is eventually created on areas of scientific
uncertainty, environmentalists would still be wrong to interpret it
as a directive for you to minimise your carbon footprint their way
right now. That would be an outrageous distortion of science,
undertaken for decidedly political ends.

In its emotional claims to objectivity, the New Scientism
deflects society’s focus, and the focus of science, right away
from energy supply.

Today, the world should revive Revelle’s emphasis on
experimentation and curiosity — and uphold the vital role of
well-funded serendipity in science. Luck can never replace
thoughtfulness in energy supply. But investment and luck
in energy R&D would today be wiser than piling on more
apprehension about the rapidity of climate change.

Such apprehension began with Revelle himself, in 1956.
Meanwhile, general Cold War jitters also reached a pitch. Soon
humanity came to be blamed not just for global warming, but
also for dangerous climate change.

By 1960, rises of atmospheric CO, were found consistent
with Revelle’s line on weak sea absorption of CO,. Then, after the
organised serendipity that had attended Cold War oceanography,
a more accidental serendipity in Cold War meteorology
allowed non-linear planetary behaviour and chaos theory to
be discovered.

The man who first alerted the world to
climate change: Roger Revelle (1909-1991)
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Difficulty in predicting the weather turns into the
impossibility of understanding climate

In 1961, a meteorologist at the Massachusetts Institute of
Technology, the late Edward Lorenz, found by a chance computer
simulation that weather exhibits such sensitive dependence on
initial conditions that its long-term behaviour was impossible to
predict. Given the basic distinction between weather and climate,
Lorenz was correct.

Lorenz’s pioneering researches revealed the new power of
computer models — though his were models of natural, not social
phenomena. But in 1965, concluding his opening address to a
major conference on climate change held at Boulder, Colorado,
Lorenz turned chaos in weather into something much broader —
human uncertainty about climate. He said:

‘Climate may or may not be deterministic. We shall probably
never know for sure.’

In just four years Lorenz had moved from the intrinsic
unpredictability of weather to mooting an intrinsic
incomprehensibility of climate. This was a mistake, reflecting the
uncertain times.

As Revelle summed up the Boulder conference, minor
and short changes in the Earth’s past behaviour might have
been enough to ‘flip’ its atmospheric circulation from one state
to another. 52 But as Weart shows, it took another 30 years for
measurements of past climatic flips to narrow their duration
from thousands of years to decades or less. 62 Nevertheless,
apprehensions that human beings could cause future flips in
climate quickly and to disastrous effect grew up as hastily as
Lorenz had put the whole idea of climate science into doubt.

When Lorenz invoked uncertainty about climate science,
going on to develop the concept of chaos, he was not alone.
At the Cold War’s peak, Western culture was deeply uncertain
about the future.



America’s reaction to the Soviet launch of Sputnik in 1957
showed how panicky things could get. In seminal articles for
the New Yorker, Rachel Carson contended that, along with the
possibility of the extinction of mankind by nuclear war, ‘the central
problem of our age’ had become pesticides and insecticides. 53
Among historians of science, the effect of the ambiguities in
Thomas Kuhn’s The Structure of Scientific Revolutions (1962)
was to throw the whole idea of progress in science into doubt. 64
So in the tense and anxious late 1950s and early 1960s, it was
easy for climatologists to leap, as Tony Gilland of the Institute of
Ideas puts it, ‘from rudimentary findings to cataclysmic worst-
case scenarios’. %5

[t wasn't possible to detect anthropogenic warming
at least until 1980. ¢ Yet that didn’t stop the 1965 Boulder
conference from agreeing that the climate system ‘showed a
dangerous potential for dramatic change, on its own or under
human technological intervention, and quicker than anyone had
supposed’. ¢

The formation of the IPCC

The final years of the Cold War supplied a second episode
shaping environmentalism. SustainAbility describes the period
1988-1991 as the second wave of environmentalism. %8 In
those years, a second absorption of environmentalism into
statecraft took place — an absorption firmer than that which
befell environmentalism in the early 1970s.

The formation of a functioning IPCC in November 1988
occurred in a much larger context than that which greeted the
first heyday of environmentalism. This time, the outsourcing of
policy was extended to an intergovernmental panel of government
experts. In addition, the IPCC was born during a resurgence and
multiplication of social and environmental fears.

In 1985, UNEP, the World Meteorological Organisation
(WMO) and the International Council for Science (ICSU) sponsored
a conference of 89 scientists — including biologists and engineers
— working in a personal capacity. Held in Villaich, Austria, the
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conference proved a key ramp toward the formation of the IPCC.
Urged by the three sponsors to make policy recommendations,
the conference concluded:

‘the rate and degree of future warming could be profoundly

affected by government policies on energy conservation,

use of fossil fuels, and the emission of greenhouse

gases.’ ©°
This was an inauspicious prelude to the IPCC. ‘Independent’
scientists were invited by inter-state bodies to step beyond
climatology and make political proposals. And — surprise — the
proposals were not about reducing the carbon intensity of energy
supply, still less about increasing that supply. Instead, they were
about... energy conservation and use.

The 1980s produced anxiety on a grand scale. There were
fears around:

e cruise missiles, Ronald Reagan’s Strategic Defence Initiative,
and the possibility of ‘nuclear winter’ ™

e the likely future incidence of AIDS among Western
heterosexuals

* the extent of child abuse in families

* arepeat of the explosion at Chernobyl, Ukraine, in 1986.

In 1986, the German sociologist Ulrich Beck published Risk
Society, which suggested that the big problems human beings
face followed from the unforeseen consequences of past
technological developments. In 1987, the American journalist
James Gleick published Chaos, which popularised Edward Lorenz’s
doctrines. Then, in 1988, Margaret Thatcher came out in favour
of sustainable economic development and issued a warning
about climate. Echoing Revelle in her own admonitory style, she
said that mankind was engaged in ‘a massive experiment with
the system of this planet itself’. ™

In these years, the IPCC was formed out of a convergence



between

e scientists, both in and well beyond climatology, who had by
this time become fearful of climate change and politically
active around it

e UNEP, WMO and ICSU, which wanted to build on their past
successes in the control of ozone

e above all, the Reagan administration, which sought to restrain
UNEP and settle sharply differing views among various US
government agencies. 72

The IPCC is mostly a US government creation, and wholly a
political body. Its three Working Groups are mandated to assess
not just climate change, but also its social impact — and what to
do about it.

So when environmentalists say that IPCC pronouncements
mean that ‘The Science’ has spoken, they misrepresent it. And
through this device, they give politicians a nice, neutral, high and
mighty way to attack you for your supposedly profligate lifestyle.

Green misanthropes (3): Achim Steiner and Rajendra
Pachauri insist you change your habits

Achim Steiner knows how to do a press launch. He is Executive
Director of the United Nations Environment Programme , a co-
founder of the IPCC. On 2 February 2007, the IPCC published
a ‘Summary for Policymakers’, anticipating the full report of
its Working Group | on the physical science basis of climate
change. ™ Speaking at a press conference to mark the event,
Steiner said that the evidence for human beings causing climate
change was ‘on the table, and we no longer have to debate
that part of it’. For Steiner, ‘the science’ should not disempower
individuals: rather, it meant that ‘every individual can today walk
out of their front door and cut their emissions by more than what
Kyoto had ever envisaged'. 7

Steiner’s biography boasts of his track record in
‘sustainable development policy and environmental management’,
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as well as his “first-hand knowledge of civil society, governmental
and international organisations’. Before joining UNEP, he ran
the International Union for Conservation of Nature, managing
1000 environmentalists. "> A German born in Brazil, Steiner was
educated at Oxford, and spent time at Harvard.

None of that, however, gave him the right to claim that
scientific debate on the human input to climate change had been
concluded. None of it gave him the right to say that science
dictates that you cut your GHG emissions.

Nevertheless, Steiner plunges on, insisting that the

Spinning science their way: United Nations
dignitaries Achim Steiner and Rajendra Pachauri




world has ‘less than seven years’ to stabilise GHG emissions. ™

Rajendra Pachauri represents a similar story of scientific
sobriety and independence. An Indian economist and vegetarian,
he is chairman of the IPCC and, in 2007, saw it awarded — along
with Al Gore — a Nobel Peace Prize.

Pachauri isn't backward coming forward about climate
change. The prospect of cars in India costing just 100,000
Rupees (£1300), he told Indian industrialists, meant that

‘I am having nightmares, | don’t know what will happen then.” "

But it's not just around driving that Pachauri exhibits
strict scientific neutrality. His kinds of worry about the
effect of cattle farming on climate change has made
him advise readers of the London Observer: ‘Give up
meat for one day [a week] initially, and decrease it
from there.” 78

After the Cold War, a fad for tipping points

In retrospect, the Cold War was a reasonably stable era. ™ Yet
even before 9/11, post-Cold War visions of mass disaster stayed
as strong as they were in the 1980s. Indeed, from Russians with
nuclear suitcases in the early 1990s to bird flu today, fears of a
conflagration have grown.

Today, more than any other contender, climate change has
come to embody and concentrate risk consciousness. And it's
around climate change, more than any other issue, that computer
forecasts of society have had a baleful influence. In the UK,
officialdom now goes to market with models of the future by:

e gstarting with the headlines it wants to generate

e mixing in rich diagrams to show The Indisputable Science

* adding grave, illustrated Days-in-the-Life-of-Daisy

e alluding vaguely to an Annex, somewhere, that contains hard
number-crunching around some obscure algebraic formulae.

Et voila! The future is laid out for everyone to worry about. It can
be about climate, but can just as well be about obesity. 8 Once
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again, this New Scientism looks hip and incontrovertible. But in
fact it's deeply fatalistic. IPCC Working Group Il recommends
‘altered food and recreational choices’ and planning regulations. &
Working Group Il wants people to adopt an ‘efficient
driving style’. 8 But just like climate sceptics, both groups
miss the point.

The consequences of climate change are like climate itself.
They depend little on personal consumption and driving habits,
and a lot more on each particular society’s level of economic
development, and, not least, on the state of its energy supply.
In the Third World as elsewhere, these things can be improved —
and that’s a policy proposal determined not by climate science,
but by respect for human talents.

A new century has made a fad of tipping points. After
all, the ‘millennium bug’ in computers was supposed to lead
to a world standstill. More importantly, a very popular book on
the power of word-of-mouth communications in modern society
proved a gift to climate zealots.

Malcolm Gladwell’s The Tipping Point: How Little Things
Can Make a Big Difference was published in 2000. Using the
language of epidemiology to track such trends, it suggested that
the emergence of social trends was best understood if they were
thought of as viruses. & Gladwell held that ‘little causes can
have big effects’, and that human beings had ‘a hard time’ with
geometrical progressions ‘because the end-result — the effect —
seems far out of proportion to the cause’. He went on:

‘We need to prepare ourselves for the possibility that
sometimes big changes follow from small events, and that
sometimes these changes can happen very quickly.” 84

Gladwell pointed out that viruses transform themselves and so
can become much more deadly. But later, in an Afterword, he
noted that people develop resistance to viruses. &

Despite the commendable balance Gladwell showed on
viral growth, environmentalism quickly grabbed hold of his elegy



to the power of small events. As Spencer Weart notes, ‘Around
2005 the phrase “tipping point” appeared in both scientific and
popular climate reports, an admission that change could be not
only rapid but irreversible’. 8¢

In 1972, Edward Lorenz gave a talk titled ‘Predictability:
Does the Flap of a Butterfly’s Wings in Brazil Set off A Tornado

in Texas?’. & Today, this metaphor for chaos is largely forgotten.

Instead, environmentalists refer to tipping points around future
climate change with a knowing air, confident that nobody will
object to the concept.

Melting ice as a tipping point:
the example of Greenland

For climate alarmists, melting ice is an iconic image. The world
boasts a lot of ice — in glaciers, floating at the North Pole, on
Greenland and on the Antarctic. Lots of ice is also melting. But
like climate, it's never a cut-and-dried affair.

Take Greenland’s ice sheet, remembering that the issues
it raises are similar to those raised by Antarctica. Future rises

in sea levels will not only, or even mostly, come from it melting.

According to James Hansen, whom we cited in Chapter 1 and
who is very alarmed about climate, the seas are rising at about
3mm per year — but the melting of Greenland’s ice makes up
only about 10 per cent of that. About 50 per cent of the rise is
from expansion of water in the oceans as they warm. 8

Greenland’s ice sheet has become the focus of concern
because of the fear that it may pass some sort of tipping
point. Indeed, though it's only slowly melting at present, the
whole thing could begin rapidly to slide into the sea. And once
that happens...

Hansen writes that ‘reticence may be a consequence of
the scientific method’, but that ‘in a case such as ice sheet
instability and sea level rise, there is a danger in excessive
caution’. Addressing the possibility of climate tipping points, he
concedes that the non-linearity of the ice sheet problem makes
it impossible to accurately predict the sea level change on a
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specific date. But he continues that the threat of a large change in
sea levels is a ‘principal element’ in his line that additional global
warming must be kept at less than 1° C above the temperature
in the year 2000 — and that ‘even 1° C may be too great’. &

So would it be right to panic about Greenland’s ice? Well,
if we leave out lots of other complications, the mass of that ice
is in fact determined not by one process, but by the balance
between two.

Warming is thickening the ice at the centre of the Greenland
ice sheet. Why? Because today’s warmer temperatures mean
more evaporation over the world’s oceans. In turn, that means
more precipitation — adding to Greenland’s ice.

At the same time, warming has led to more melting at
Greenland’s edges. That leads to more meltwater run-off, and
more ‘calving’ of icebergs.

If all Greenland’s ice were completely to melt, or slide
into the sea, sea levels could rise by seven metres, drowning
most of the world’s coastal cities. When Al Gore was challenged
that his Photoshop images showing this were in fact worst-case
scenarios, he invoked what he termed two ‘wild cards’: Greenland
and West Antarctica. He continued: ‘Greenland is the wilder of
the two.... It’s undergoing a radical discontinuity’. Gore said that
scientists, when asked off the record if Greenland could break
up this century, ‘cannot rule that out and privately will not’. *°

In 2007, however, the IPCC painted a rather more
sober picture.

To start with, it’s still not entirely certain how much
Greenland’s ice is changing. The IPCC is probably fair in pointing
out that ‘Lack of agreement between techniques and the
small number of estimates preclude assignment of statistically
rigorous error bounds’ — and in adding that ‘the short time
interval covered by instrumental data is of concern in separating
fluctuations from trends’. ®1

The IPCC’s best estimate is that the annual change in
Greenland’s ice ranged from growth of 25 billion tonnes to

Melting icebergs in Disko Bay, off of
the western coast of Greenland, 2006
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shrinkage of 60 billion tonnes, 1961-2003.

Since 2003, it’s true, Greenland’s ice has been shrinking.
Indeed shrinkage now stands at more than 100 billion tonnes a
year. Yet that rate translates into an annual rise of sea levels of
only 0.3mm. In turn, over a century, this amounts to just a few
millimetres. 92

That’s not such a big deal. As Bjgrn Lomborg has pointed
out, the last 150 years saw sea levels rise at 3mm per year. %3

The Greenland ice sheet has been melting since the end
of the last Ice Age, and mankind has pushed that process along
a little faster. But even with a global warming of 3° C in the 22"
century, models show most of Greenland’s ice remaining intact
by the year 3000.

It's true that models have sea levels rising by more than
two metres by AD 5000. ®* By then, though, humanity could well
have radically tamed the climate, preserved Greenland or — more
simply — moved coastal cities inland.

Environmentalists claim that the IPCC was wrong to
exclude poorly understood non-linear processes. > But the IPCC
was only doing its job — laying out the relatively well-understood
science. If Greens want to worry about things that are not yet
established, they’re free to do so. What they cannot do is claim
the mantle of established scientific consensus.

It's also true that seven metres of sea rise all at once, or
even all in a single century, would be bad news. And as we've
said, there remain important uncertainties in climate science.

New processes have been discovered. Instead of flowing to
the sea across the surface of ice, melt water can cut a crevasse
downwards, going on to flow to the sea either through or under
the ice. °¢ In the words of Al Gore, the ice could be ‘like Swiss
cheese, metaphorically, and vulnerable to a sudden breakup’.
The worry is that this could lubricate the flow of ice, so that large
parts of the Greenland ice sheet could simply slip into the sea.

Perhaps environmentalists are right that Greenland’s ice
will melt sooner rather than later. But a recent study suggests
that the IPCC was right to be conservative. Using the Global



Positioning System, the study’s authors measured the movement
of Greenland’s glaciers over time. They concluded:

‘it has been suggested that the interaction between
meltwater production and ice velocity provides a positive
feedback, leading to a more rapid and stronger response
of the ice sheet to climate warming than hitherto
assumed. Our results are not quite in line with this
view... the internal drainage system seems to adjust to
the increased meltwater input in such a way that annual
velocities remain fairly constant.’ %8

This, of course, will not be the last word in a rapidly advancing
field of research. But two points have been established.

First, fears about Greenland melting are not based on
settled science. On the contrary, they are based on fear of the
unknown. Second, as science develops, worst-case scenarios
don’t always play out. In the 18 months since the IPCC published
its last assessment, catastrophic scenarios have become less
realistic, not more.

Everyone will agree that more study is needed. But as
for what else mankind should do, it’s clear that social attitudes
toward risk and the Precautionary Principle will determine
outcome more than further scientific insights.

Insuring future generations

Even if climate is not a guaranteed catastrophe, economists
argue that spending a lot of money now to cut emissions is
justified as a form of insurance. After all, people don’t refuse
to spend money on fire or health insurance on the grounds that
that the worst will never happen.

For economists, the question of how much to invest in,
say, clean energy involves the same sort of calculations that
an investor makes when looking to maximise return. Those
calculations work reasonably well for deciding, say, at what
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interest rate it's worth borrowing money to invest in a factory, or
how quickly to pump oil out of a field to maximise profit.

However, over climate, economists have produced some
peculiar results: first, when trying to factor in the Precautionary
Principle to their calculations, and second, when trying to apply
insurance to the long term future of the whole of society.

Stern acknowledges that most economic models show
that 3° C of warming would be far from catastrophic. Indeed, he
acknowledges that such a rise in temperature may even have
beneficial effects:

‘Up to around 2-3° C warming, there is disagreement
about whether the global impact of climate change will
be positive or negative. But, even at these levels of
warming, it is clear that any benefits are temporary and
confined to rich countries, with poor countries suffering
significant costs.” ®°

Since the IPCC’s central projection is thata doubling of greenhouse
gases will most likely produce a warming of 3° C, discussion might
reasonably now focus on ensuring that all countries become rich
—and on how to make benefits permanent. However, Stern uses
‘uncertainty about the shape of the probability distributions for
temperature and impacts, in particular at their upper end’ to
justify focusing on worst-case scenarios and magnify the costs.
100 He proceeds by expanding uncertainty along two dimensions,
warning about ‘surprises’ in climate, and warning, too, about
climate bringing about ‘conflict, migration and flight of capital
investment’. 101

While the IPCC gives little basis for considering the
kind of climate surprises Stern raises, he arbitrarily adds
‘amplifying natural feedbacks in the climate system’ to the IPCC
assessment. 192 There have been remarkably few objections to
this cavalier approach.

Another precautionary economist, based at Harvard, is
Martin Weitzman. He also runs into problems when trying to



convert the Precautionary Principle into an insurance premium.
Paul Krugman, who won the Nobel prize for economics in 2008,
described Weitzman’s paper of the same year as ‘driving much
of the recent high-level debate’ on climate. 13

In that paper, Weitzman tries to juggle vanishingly small
probabilities of climate catastrophe against costs that verge on
the extinction of human life. 1°* Showing himself to be a better
mathematician than economist, he concludes that the costs of
climate catastrophe are... infinite. Indeed, Weitzman muses that
the industrial revolution — let alone future emissions — may have
not been worth the GHGs it has created. He wonders whether
conventional economics is simply not equipped to deal with the
type of risk raised by climate. Finally he believes that nobody has
the answers he is looking for. 105

Weitzman’s derives his pessimistic results on the basis
that extremely large climate changes are possible. He justifies
this partly by the Precautionary Principle, and partly on the
grounds that science cannot tell us even the scale of likely
change — whether it is likely to be 0.3, 3, 30 or 300° C. But here
Weitzman is wrong. Science has established the scale of climate
sensitivity at 3° C. It may be half, twice or conceivably three
times that. But it is not 10 or 100 times as large.

More attention to what is realistic would dramatically bring
down the costs of climate change projected by both Stern and
Weitzman.

A second problem arises from the attempt to take a long-
term view. The American economist William Nordhaus points
out that Stern’s projected costs of climate change — a 20 per
cent cut in consumption per head, now and forever — are not
what they seem. That's because Stern counts as costs today
problems that will not arise for a long time to come. As Nordhaus
puts it:

‘the relatively small damages in the next two centuries get
overwhelmed by the high damages over the centuries and
millennia that follow 2200. In fact, if the Stern Review’s
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methodology is used, more than half of the estimated
damages “now and forever” occur after 2800." 106

Stern justifies his approach here by claiming that to neglect
such long term costs would be a betrayal of future generations.
In fact the approach is simply absurd. The costs that Stern
imagines are from the spread of disease, effects on agriculture,
flooding and so on. In reality even a discussion of 2100 seems
highly speculative.

In the 22" century and beyond, there will be new
technologies, settlements in new locations, and no doubt new
diseases and problems to deal with. But to imagine we can
today anticipate the extent to which warming will aggravate — or
relieve — these problems is to underestimate how far society is
capable of progressing.

To imagine that we can sensibly discuss the consequences
of warming in the centuries after 2800 is to detach oneself still
further from reality.

For Stern, the relationship between present and future
generations — like the possibility of human extinction — comes
down to actuarial calculations and assumptions about discount
rates. His only question is who inflicts damage on whom, and
how much should the culprit should be made to pay. That's why
he misses entirely the prospect that, through innovation now
and in the future, the world will be made better and better for
succeeding generations.

The mindset that begins and ends with insurance policies
is a poor one with which to negotiate climate change. As an
individual, you can insure your house — and if it burns down, the
insurance company can compensate you.

But the long-term future of the world will not work out
quite as simply as that.



Regulation cannot be a force for energy innovation

If — and it's quite a big if — international diplomacy and the
Precautionary Principle win a new agreement on climate
change, succeeding the Kyoto Protocol for the year 2012 and
beyond, it will actually be nothing to celebrate. Regulators may
pass laws and set targets for reductions in CO,, but these
guarantee nothing.

In 2005, the consultants McKinsey, often described as
as the Jesuits of capitalism, pronounced that regulation, for
decades the béte noir of free-marketeers, was a good thing.
Acutely, McKinsey wrote:

‘For companies in many nations, regulatory policy
increasingly shapes the structure and conduct of
industries and sets in motion major shifts in economic
value. In network industries such as airlines, electricity,
railways, and telecommunications, as well as in banking,
pharmaceuticals, retailing, and many other businesses,
regulation is the single biggest uncertainty affecting
capital expenditure decisions, corporate image, and risk
management. In the electric power industry, for example,
the smallest price revisions can have a dramatic impact
on corporate profits.” 17

Regulation, McKinsey insisted, should become a core element
of corporate strategy. Inside companies, a high-level executive
with easy access to the CEO should run ‘the regulatory function’.
That function should expand way beyond the traditional role
of compliance and periodic interaction with regulators.
Instead, savvy companies should aim to be ‘thought partners’
for regulators. They shouldn’'t only manage regulatory risk, but
also shape their industries and create potential opportunities
for themselves. 18 In short — though McKinsey was only implicit
about this — regulation, properly handled, could be a force
for innovation.
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In fact, regulation cannot be a force for innovation.
Innovation in energy supply must take precedence over new
rules, because realities will be determined by innovation, not
by legislators.

In December 2007 the revered consultants in innovation,
Arthur D Little (ADL), came to conclusions similar to those of
McKinsey. Carbon — defined, worryingly, as ‘greenhouse gases
that include carbon dioxide, methane, nitrous oxide and ozone’
— was helping to rewrite the rules of competition in business,
locally and globally, by ‘creating new opportunities for competitive
advantage’. The thing to do was to go about ‘creating a carbon-
integrated strategy; and ADL hinted this should be done at
board level. But in that strategy, innovation should not mean
technological innovation. ADL said:

‘Innovation plays a key role in carbon management for
business protection and business creation. However,
senior executives need to recognize that their business
will gain most benefit from innovation that goes beyond
exploiting carbon markets and new technologies. What's
needed is innovation based on understanding how markets
will look in a low-carbon economy in 2020; understanding
your core competencies, now and in the future, as part of
an effective partnering strategy; and understanding new
routes to market.” 1°

McKinsey wanted the regulatory function to be a ‘thought partner’
of the state. For its part, ADL wanted the carbon function to go
forecasting, checking competencies, partnering, and thinking
about mechanisms of distribution.

These are not programmes of innovation; rather, they
show the dominance of the regulatory mindset.

Regulation today is driven not by a commitment to genuine
innovation, but by a political crisis of legitimacy and a strong
aversion to risk. It is less direct than in the past, and less driven
by the excesses of the market. But it is more pervasive, and — as



we shall see in Chapter 7 — more perverse in its consequences
than in the past.

For environmentalists and governments, ‘doing something’
means passing laws and agreeing treaties. For us, ‘doing
something’ means taking action on the ground, and in the real
world. We hold that more energy for the world will require each
and every one of the key technologies discussed in the next three
chapters to be planned, implemented, evaluated and improved.

In the global politics of regulation, the role of the EU is
notable. With 27 members, the EU is now, as the Financial Times
observes, the world’s biggest economy. It is also the world’s
biggest single trading bloc, ‘setting many of the world’s de facto
regulatory standards’. 11°

In energy, the EU’s benign interventions include proposals
that:

J manufacturers of domestic appliances cut, by 2020, the
power that their machines use while on standby by 73 per
cent 111

. carmakers cut the average carbon emitted by new cars

from 160g/km in 2006 to 120g/km by 2012, and to 95g/
km by 2020. 112

These measures seem innocuous enough. But they are far from
free of problems.

Through regulation, the EU hopes to improve the energy
efficiency not just of domestic appliances, but also of every kind
of consumer product — lights, air conditioning units, PCs. Yet
even if the EU never regulated these things, firms, in the 21
century, already compete to improve the energy performance of
their goods. Sometimes it is cheaper to manufacture appliances
that use a little more energy; but there’s rarely a reason not to
consider running costs.

Mobile phone operators are worried about the ‘mobile
footprint’. '3 Much of the international design community,
including thousands of design students, is imbued with the idea
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that the new, right and proper mission of product design is to
minimise carbon footprints. But as regulations multiply, the focus
of the corporate innovation will tend to shift away from all-round
improvements toward compliance with decrees. In particular,
complying with regulation takes time — something that small and
medium enterprises, often a source of innovations, have little of.
Strikingly, when carmakers fail to make the EU’s regulatory
targets, they will be fined — and the fines will fund innovation.
Errant manufacturers, the European Parliament suggests,

‘... should pay an excess emissions premium in respect
of each calendar year from 2012 onwards. The premium
should be modulated as a function of the extent to which
manufacturers fail to comply with their target. It should
increase over time... to provide a sufficient incentive to
take measures to reduce specific emissions of CO, from
passenger cars, the premium should reflect technological
costs. The amounts of the excess emissions premium
should be considered as revenue for the budget of
the European Union and used to increase support for
CO, reduction research and innovation activities in the
automotive sector.” 114

It all sounds great, doesn’t it? The Brussels Commission can
cane manufacturers into behaving, and make regulatory fines a
force for even more innovation.

The trouble is that heroic targets, as Joseph Stalin found
out, don't necessarily make for heroic results. California’s
attempt to legislate zero emission vehicles is instructive here.
Without the technology becoming a reality, the legislation had
to be scrapped.

In 1990, the California Air Resources Board (CARB)
passed the Zero Emission Vehicle Mandate, requiring a rising
percentage of California’s cars to be free of emissions. Not
too long after that, however, US car manufacturers negotiated
a Master Memorandum of Agreement with CARB making the



mandate require them to build the electric car only to the extent
that there was consumer demand for it. By 2003, the date
at which 10 per cent of new vehicles were meant to be zero
emission, CARB chairman Alan Lloyd ended the Mandate. %5

The lesson is that passing a law or making a regulation
demanding higher environmental standards can lead nowhere.

There is a place for regulation. Regulation can ensure
that businesses stick to standards that have been agreed upon
as socially acceptable. The public needs to be protected from
serious hazards and businesses need to work on a level playing
field. But regulation is most effective in codifying the status quo.
It's too blunt to be a consistent agent of change. If the demands
of regulation are too far out of line with what’s technically possible,
or with how people behave, then regulation is experienced as
diktat, and is actively resisted where it is not simply ignored.

Socially acceptable standards deserve full political debate
before regulations are adopted. That much is confirmed by the
example of the EU creating regulated markets for CO,. These
were certainly not subjected to popular European debate — and
the results have been decidedly mixed.

Capping and trading CO, cannot
be a force for innovation

We saw in Chapter 1 how Ronald Coase effectively preferred
the state putting a market price on the right to pollute to
pollution taxes. The Kyoto Protocol gave much impetus to this
second strategy.

The Protocol demands that developed economies cut GHG
emissions by five per cent, 2008-12. Since January 2005, the
EU’s Emission Trading Scheme (ETS) has tried to meet Kyoto’s
provisions by setting a limit on the aggregate CO, emissions
made by 11,500 energy-intensive industrial facilities — including
power stations; together, these are responsible for nearly half
the EU’'s CO, emissions and, thus, 40 per cent of its GHG
emissions. *®*The ETS has accounted for more than 80 per cent
of the world’s market for CO,,. *" It can therefore be taken as the
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prime example of the world’s attempts to cap and trade CO,,.

How is the ETS supposed to operate? At the end of
each year, firms in the EU emitting less GHGs than the amount
allowed under National Allocation Plans (NAPs) are able to sell
their excess allowances on exchanges, while those emitting
more than their quota must either clean up their act, and/or buy
the extra allowances they need on the market. The hope has
been that, by engineering a scarcity of allowances, NAPs would
force cuts in emissions.

It has not worked out that way.

The first trading period of the ETS ran from 2005 to 2007.
Here, a number of EU member states gave away, for free, too
many allowances — each of which gives the right to emit one
tonne of CO,. That lowered the price of allowances, adding to
difficulties already experienced in verifying data and harmonising
allocations between different member states.

The EU’s top bureaucrats failed to anticipate this
development. As they blithely put it,

‘The Commission has no view on what the price of
allowances should be. The price is a function of supply
and demand as in any other free market.” 118

How a market created by Brussels could function like ‘any other
free market’ seemed to escape the collective eminence of
the Commission.

In the second trading period, running from 2009 to 2012,
the EU, now supplemented by Norway, Iceland and Liechtenstein,
intends to cap national emissions at an average of about 6.5 per
cent below 2005 levels. It also intends to give fewer allowances
away, and instead auction more. For the third trading period,
running from 2013 to 2020, the EU intends, in 2009, to

o establish one EU-wide cap instead of 27 NAPS
o keep cutting this cap till past 2020, at the rate of 1.74 per
cent each year



J auction 60 per cent of allowances in 2013, and higher
percentages in later years
o extend the ETS to new sectors (petrochemicals, ammonia

and aluminium), and to GHGs beyond CO, (N,O emissions
from the production of acids, and perfluorocarbons from
the production of aluminium).

Altogether, and without including all the modifications of
the second and third trading periods, these measures are
meant to cut EU CO, emissions from about two to about
1.7 Gigatonnes. 1*°

The best-laid regulations, however, can go awry. In July
2008, a one-tonne CO, allowance cost €29.33; by November
2008, it cost merely €18.25. As recession hampered economic
activity and so diminished emissions, so firms needed to buy
fewer allowances to prove themselves clean. As Carl Mortished,
world business editor of the Times, commented, the ETS had
made ‘a mockery’ of Europe’s ‘stumbling attempts to lead the
world in a market-based carbon strategy’. 12°

In revising its own regulations, the EU’s administrators ask
themselves no fewer than 34 questions about it. 12! That just
might suggest that regulation cannot dynamise innovation. Yet
back in 2005, McKinsey was emphatic that it could. Kyoto’s
implementation was reshaping international energy markets. The
ETS had created a multibillion-euro market for CO, emissions
certificates. It had

‘ reshaped the incentives for electricity production
as generators switch from coal-burning to natural gas-
fired plants to achieve lower levels of CO, emissions, for
example. The strategic landscape is being redrawn as
a result.’

A Europe-wide electrical utility, McKinsey reported, had brilliantly
modelled how best to allocate CO, emissions certificates before
the Protocol’s implementation. It had used that magijcal thing,
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a holistic perspective, on different national markets within the
EU. And so? Its final allocation plans ‘highlighted arbitrage
possibilities’ in:

. replacing capacity or building new capacity in neighbouring
markets

. re-importing electricity through the European power
grid. 122

So the reality of the nation state within the schemas of
international energy regulation makes for innovation — but
innovation in the sense of arbitrage, or profiting from the
differences in prices between different markets; or in the sense
of re-importing electricity.

How terrifically innovative!

From Kyoto to Copenhagen

In 1997 the Kyoto Protocol committed developed nations to a five
per cent cut in emissions below their 1990 levels, as measured
over the period 2008-2012. At the end of 2009 talks are set for
negotiations in Copenhagen to replace the Kyoto Protocol.

First, it is worth assessing Kyoto. From 1990 to 2006,
EU emissions fell by 4.6 per cent, with the record of individual
countries varying from the UK's 15.6 per cent cut to a rise of
53.5 per cent in Spain. Over the same period, Japan’s emissions
rose by 5.8 per cent. In the US, which signed but did not ratify
Kyoto, emissions rose by 14 per cent, while in Canada, which did
ratify the treaty, emissions rose by 54.8 per cent — mainly due to
the development of oil sands.

In total, countries committing to cuts under Kyoto,
including the US, reduced emissions between by 4.7 per cent.
But most of that was due to the collapse of industry in Eastern
Europe following the end of communism. For the Eastern
European ‘economies in transition’, emissions fell by 37 per cent.
The remainder of the developed world increased emissions by
9.9 per cent. 13



Eastern Europe shows that economic collapse is a route
to reduction of emissions, albeit a destructive one. In the case
of the UK, reductions were achieved by a shift from coal to
gas. Many of the easier cuts in non-CO, GHGs, for example in
agriculture, have already been made; so future cuts are likely
to be harder and concentrated around energy. Investments in
clean energy will begin to have a greater impact over the coming
years — but falls in emissions are unlikely to meet Kyoto targets
by 2012 unless the economic downturn following the Crash of
2008 proves to be prolonged and deep.

To meet their targets, countries in the developed world are
relying on the Clean Development Mechanism (CDM). Instead of
setting the developing world targets, Kyoto set up the CDM as
a scheme that allows the developed world to meet targets by
paying for emissions reductions in the developing world. But the
record of the CDM is not very encouraging.

In principle, investments under the CDM must be in
projects where the emissions would not otherwise have been
cleaned up, known in bureaucrat-speak as ‘additionality’.

In practice, as with emissions trading generally, the CDM
has been surrounded by suspicion of scams and corruption. In
some cases it appears to have stimulated emissions for the sole
purpose of cleaning them up to gain credit, as in Chinese and
Indian factories producing hydrofluorocarbon refrigerants. 124

The CDM has not brought much genuine clean technology
to the developing world. Instead, it has acted as a means for the
developed world to avoid the real challenge: using innovation to
develop cheap clean energy.

No doubt Copenhagen will attempt to correct what are
seen as the weaknesses of Kyoto. In some cases, however,
the mistakes could be magnified. If conservation of forests is
written in as an alternative to technological innovation, then
investments from the rich countries in preventing deforestation
in poorer countries that want to develop their land may provoke
far more tension than has been the case with the CDM.

The biggest source of tension generally will be between
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the developed world and the rising economies led by India and
China. From 2000 to 2008, European smugness had an outlet
in the figure of George W Bush. With Obama in the White House,
it is likely that the East, and China in particular, will loom larger
as a target for Green opprobrium.

It also seems likely that the developed world will try to
agree a global cap and trade system. But how the countries
of the East will fit into that system is unclear. At present,
their negotiating position is a robust one: that they cannot
compromise on growth. Whether that position will shift remains
to be seen. But China has already in some respects gone further,
demanding that the developed world spend at least one per cent
of its GDP on technology transfer. 12°

Two key factors will be more important than paper targets
and markets for CO,. First: innovation to cheapen clean energy.
Realistically, it is this that will set the pace at which emissions
are cut. The biggest danger at Copenhagen is that cuts will be
agreed that try to go too fast, too soon, by relying on efficiency
and cutbacks instead of ambitious, long-term R&D.

The second factor is the overall pace of economic growth
in the world economy. A slowdown may, at first, appear as good
news for emissions, which will fall for a year or two. But aside
from its disregard for economic welfare, that perspective is
shortsighted. In the longer term, energy will only be cleaned up
by new investment and replacement of the energy infrastructure.
That demands economic growth.

Consider again China’s demand for technology transfer. If
the economy of the developed world were to grow for a single year
at three per cent rather than two per cent, or two per cent rather
than one per cent, then that extra growth would be sufficient to
fund a clean-up of China’s energy sector.

A small amount of extra growth makes a big difference.



Summing up this chapter

The balance of evidence suggests that man-made global warming
has outrun man-made global cooling — and that man is the key
factor in climate nowadays.

But the balance between certainty and uncertainty
in climate science is also important. We've argued that the
certainties are much greater than they were when Roger Revelle
discovered global warming.

Today’s remaining uncertainties deserve full debate. They
don’t, however, justify Greens in what might be called not a ladder
of nuclear escalation, but a greasy slide of climate categories.
On that slide,

1. Selfish consumption and untempered economic growth
boost global warming

Feedback effects raise temperatures still further
Greenland’s ice, or ice somewhere else, melts irreversibly
Sea levels rise, mass migrations to higher land begin
With climate as a whole, non-linear, chaotic and tipping-
point behaviour grows — irreversibly

Climate proves capable of infinite surprises

The world goes to the dogs.

Al ol

N o

Yet enough now is known about climate, in fact, to say that
melodramatic leaps, switches, or flips are unlikely. If they do
happen, science is also unlikely to be taken by surprise. The
picture with climate is evolution more than revolution. If global
warming speeds up still further, an attentive science community
is likely to spot the trend.

Mankind shouldn’t lose its nerve. It has some years yet to
develop a more rational energy supply. Here, it's time to ditch
illusions in:

. science as consensual and precautionary
. taxes and permits as wise insurance policies for future
generations
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. regulation and international treaties as dynamos of
innovation.

The New Scientism insists that climate science has met the
end of its history and means you must change your habits. By
contrast, we argue that climate science remains open. Our
interpretation of it, however, suggests that mankind can and
should take the time to build a bigger, better and fundamentally
cleaner energy supply.



Has global warming stopped since 1998?

According to many climate sceptics, global warming stopped
in 1998 — or perhaps in 2000. ¢ Others who accept the
IPCC’s science as a basis of policy — Nigel Lawson and Bjgrn
Lomborg, for instance — also make the point that warming
has stopped. They do that as a reminder that the science is not
really settled. 2"

The issue is an interesting example of the distinction
between climate and weather. Sceptics argue that the past 10
years are enough to characterise climate, while mainstream
science sees variation over that period as more akin to weather.

Here's a chart of global average surface air temperatures
over more than a century:

Global average surface air temperatures, 1880-2007:
change from 1951-80 average baseline, ° C %8

°C

T T T
1880 1900 1920 1940 1960 1980 2000

Year

Now here’s a close-up of the same temperature data over the
years beginning in 1998. Choosing 1998, an exceptionally hot
year, as a starting point disguises the long term trend... but
that’s the way climate sceptics make their argument:
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Global average surface air temperatures, 1998-2007:
change from 1951-80 average baseline, ° C 1?°
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The first chart shows a trend toward warming, with fluctuations
around it. The causes of some of these fluctuations are
understood. The eruption of Mount Pinatubo, a volcano in the
Philippines, brought about a dip in 1992. A strong El Nifio caused
the striking peak that appeared in 1998.

The acceleration of the trend toward warming since 1975
is clearly evident — and, what’s more, the past decade is in line
with that acceleration. On the other hand, recent temperatures
could be taken as roughly constant.

Statistical techniques can refine these observations, but
they don’t change the basic picture. Looking at data over the past
10 years, it’s consistent with global warming having stopped. But
it’s just as consistent with continued warming. Taken in isolation,
it just isn’t very informative.

Nobody would argue that a single cool day, month or
year disproved warming. But what about two years? How many
are needed?



Variability in temperature data is such that 10 years is just
too short a period to comment on. To see whether or not the
trend has levelled off or is continuing, meteorologists probably
need to make observations till 2015.

If the theory of global warming rested on global surface
air temperature series alone, it might be in trouble. It certainly
couldn’t be held with much confidence.

In fact, however, mankind’s understanding of climate
rests on a vast web of interlocking observations and theory. For
example, there are observations not just of global temperature,
but also of how temperatures vary

U in different regions

o across the oceans and in their depths

J through the atmosphere, between day and night
J between the seasons.

A particularly important observation is of sea temperatures.
Heating water needs more energy than heating air (think of
heating a pan on a stove). Although the oceans also show some
variability, the warming is slower and steadier, and so more
revealing of the long term trend.

The latest data on ocean warming go up to 2003, and
show no slowdown in warming. 3¢

There are observations of other variables such as
precipitation and wind. And there are also connections to other
parts of science, where both theory and experiment allow
predictions to be made.

All these pieces of evidence underlie the proposition that
CO, is having and will continue to have a warming effect. *** There
is no space in this book to explore most of that evidence. But
given everything else that is known about climate, including the
long-term trend in global temperatures, we think it very unlikely
that warming has stopped.

However, the fact that on short time scales it is hard
to make out the warming signal does underline that change
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is presently gradual rather than catastrophic. As Lawson and
Lomborg suggest, it should also remind people to keep an open
mind. New data needs to be kept under constant review.

Is climate science now settled?

When the climate protest group Plane Stupid attacked the
expansion of Heathrow airport, it held up banners claiming it
came ‘armed ... only with peer-reviewed science’. 32 Among
campaigning journalists and Green bloggers, too, peer-reviewed
science has become a totem for the ecologically correct. It’s held
to have confirmed the case for action, and in conclusive style.

Climate sceptics often agree that mainstream science
presents a monolithic picture. For them, however, the granite-
hard agreement is a result of a nefarious conspiracy, through
which peer review crushes dissenting voices.

Neither of these positions holds up to scrutiny. An
examination of the scientific literature shows that plenty of
doubts are voiced.

The amount of research going into climate right now is
vast. As a result, it's easy to find articles in leading journals
proclaiming that:

. in ocean mixing, ‘much remains to be discovered’ 13

. predicting how changes to the stratosphere will affect
surface climate remains ‘a substantial task’ 34

. the imprecision of computer models of atmosphere and
oceans is ‘irreducible’ 3%

. with forests, global models of the biosphere-atmosphere

system are ‘still in their infancy’. Extrapolating from lab
experiments or site-specific field studies to large scale
climate models remains ‘a daunting challenge’ 3¢

. models of climate addressing the next few decades
differ in the regions for which their predictions are most
accurate; there’s still ‘much to be understood’. 137



Nor do many policy reports, when closely read, back up the
impression often given by newspaper headlines — that ‘the
science is in’.

It’s true that policymakers are fixated on science. But as
this chapter’s treatment of the Stern Review shows, what are
really obsessed about are the limits to science.

Science, it’s claimed, has shown the possibility of disaster.
Therefore science just isn’t strong enough to be able to rule
disaster out, and often cannot even quantify its probability. In fact,
though, Greens, governments and climate sceptics alike present
everything as scientific so as to avoid political arguments.

For Greens, human actions are limited by nature. Since
science is the study of nature, Greens are bound to elevate it so
it becomes an all-powerful oracle.

For governments, science provides a basis for consensus
at a time when they possess no big visions that can command
mass loyalty. Not just in climate, but right across the board,
government managers appeal to what'’s termed evidence-based
policy. Old-fashioned ideologies no longer get a look-in.

For climate sceptics, emphasising science is a way
of avoiding political combat. Sceptics find it hard to make a
substantive reply to Green politics, often viewing it simply as a
continuation of left-wing thought. Moreover, free-market sceptics
are often suspicious of politics altogether, seeing it as little more
than a grubby interference with ‘natural’ economic processes.

Of course any critic of climate alarmism needs to answer
the scary scenarios put forward by the Greens. But the case
cannot be won on technical grounds alone — and attempts to do
s0 inevitably lead to a distortion of science.

More importantly, the argument that the science isn't
settled is not the trump card that sceptics believe it to be.
After all: if, like Greens and governments, you believe in the
Precautionary Principle, then uncertainty in science is a reason
to panic more, not less.
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Nuclear Power:
Forget Doctor Faustus

Late and uniquely
artificial as a means of
energy supply, nuclear
power should no longer

be demonised. It can
help meet the world’s
need for energy in a
big way, now
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‘We nuclear people nave made a Faustian
bargain with society.” So wrote America’s nuclear chief Alvin
Weinberg (Chapter 2), in 1972. Nuclear scientists, Weinberg
argued, promised society cheap, inexhaustible energy which,
‘when properly handled’, was ‘almost non-polluting’. However, in
return, the need was to develop ‘a vigilance and a longevity of
our institutions that we are quite unaccustomed to’. The need
for vigilance followed from the danger of a catastrophic nuclear
accident; the need for longevity, from the spectre of long-lived
nuclear waste. *

Societies had made similar choices before, Weinberg
added. Humanity’s move into agriculture, once accomplished,
demanded that fields be tended forever; Dutch dikes required
eternal maintenance. Weinberg concluded that ‘society must
then make the choice’, a choice that ‘we nuclear people cannot
dictate’. For him, though, investing in nuclear energy seemed
‘well worth the price’.

Since Weinberg, environmentalists have come to different
conclusions. For them, the bargain post-war nuclear science
made with society hasn't been worth the price at all. With
nuclear matters, Greens worry about safety, waste, terrorist
attacks, proliferation, costs and secrecy. Long able to slow the
building of nuclear reactors, Greens have put the West’s nuclear
industry on the defensive.

The East is building nuclear power much faster than
the West. But instead of forgetting Dr Faustus, the West now
wants to control what it sees as the East’s embrace of the
nuclear bogeyman.

Legend has Faust selling his soul to the Devil in return for
knowledge — and thus power. Traditionally, Faust was the scientist
tempted to embark on reckless experiments in pursuit of learning.
The legend captures how experimentation has always raised
uncomfortable problems, even as it portends progress. But in
the more optimistic tellings of the story, such as Goethe’s, Faust
in fact outwits the Devil. 2



With Weinberg the story is changed. Nuclear scientists
are portrayed not as Faust, but as the Devil. It's not them
who have to make a fateful choice, but society. Altogether,
Weinberg confirmed nuclear science and the energy available
from the atomic nucleus as demonic powers that are outside
normal society.

Weinberg’s Faust fits with more general thinking since
1945, Alongside the idea of consumer society (see Chapter 2),
technology has come to be seen as an unstoppable, alien force
that is beyond the ambit of consumers, though exercising a great
influence on them. Thus the Internet is a ‘driver’ of globalisation,
and genetics imperil the family. Or so we're told...

Before the acclaimed Internet Age and the Biotech Century,
mankind was supposed to be in the Atomic Age. Nuclear power,
then, always bolstered theories that had society as determined
by, not the determinant of, technology. In the flawed post-war
framework of technological determinism, nuclear power in the
end appeared as intrinsically so brutish and military in origin,
its entire trajectory could only be downhill. 3 Mankind’s nuclear
dabblings were thus scripted to go awry, irrespective of social
regime, economic conditions or political priorities.

In Chapter 3 we mentioned how Robert Oppenheimer,
the father of Hiroshima, framed the power of the atom in fully
apocalyptic terms.

But a chain reaction in the atomic world, or in a reactor,
need not lead directly to a conflagration for society.

Uniquely artificial, with a uniquely high energy density

As a form of energy, nuclear is the latest on the world scene. It's
also the one in which science and the military have been most
involved. Nuclear fuels require a deeper interference with nature
than fossil fuels or renewables.

For Greens, then, nuclear energy’s uniquely artificial
character makes it sinister — and its military associations confirm
the point. Historically and logically, nuclear appears to have been
Faustian from the outset.
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The artifice of nuclear emerges in the sheer quantity
of energy on offer from very little fuel. For those who want to
conserve energy rather than meet new demand for it, that’s bad.
But handled with care, and often generating more than 1 GW in
a single plant, nuclear materials show just how much mankind
can transform energy supply.

Why does ‘nucleonics’ punch above its weight? 4 Chemical
reactions, such as burning fossil fuels, concern the electrons
that orbit nuclei within a tenth of a millionth of a millimetre. But
nuclei themselves are a hundred thousand times smaller than
that. > Now, it's a basic law of quantum physics that smaller
distances mean higher energies. For this reason, the physics
of sub-atomic particles is called high-energy physics — and the
energy released by nuclear engineering is colossal.

In chemistry, nuclei are unchanged, and relatively low
amounts of energy are released. But if, bombarded by neutrons,
a nucleus shatters, it unleashes enormous amounts of energy.
Thus nuclear fuels have a much higher energy density than
chemical ones:

Energy densities of some non-nuclear and nuclear
fuels, kilowatt-hours per kilogram °©

Fuels kW-h per kg

Coals 3

Oil 4

Uranium 50,000
Uranium after processing 3,500,000

Note that spent nuclear fuel can be reprocessed. In the
reprocessing, unburned fissile uranium, newly created plutonium
and newly created fissile uranium are drawn off and separated
from high-level waste, and the bulk of the energy in the original
fuel is recovered. This allows far more energy to be extracted from
each original kilogram of uranium. Instead of a handful of kilowatt-
hours per kilogram, reprocessed fuel can deliver millions.



Does the energy density of nuclear fuels, then, make
them diabolically powerful? To argue this would be to scapegoat
the subatomic world, nuclear physics and nuclear engineering for
modern society’s loss of political and moral direction. If society
can regain direction, then nuclear energy would be less like black
magic; it would be less enigmatic and less frightening.

People don't mind unseen electrons working for them in
the realm of IT. Similarly, hundreds of millions of people have
learned to live with unseen nuclear reactions delivering energy to
their homes. Nuclear physics is no longer a mystery. It’s simply
retrogressive to hold high-energy exercises in the sub-atomic
realm as above and beyond man’s capabilities.

Why we favour nuclear power

The difficulties that undoubtedly surround nuclear power are
neither technological, nor to do with physics. Much depends on
how society chooses to handle those difficulties. What, then are
the positive reasons for nuclear power?

First, the world needs lots more cheap energy — and
nuclear power stations can help meet that need quite rapidly. It's
a sad fact that renewable sources of energy cannot immediately
meet the rise of energy demand, whether in the UK or in Asia
(see Chapter 6). But after 50 years of mostly trouble-free
operation, today’s nuclear power station designs represent a
mature technology that can be installed en masse.

Reactors are ready to go. As we shall see shortly, no
fewer than 300 are under construction or planned. Whereas
wind turbines can be rapidly deployed in numbers today, their
capacities rarely extend much higher than 3 MW. And, given all
their problems of intermittency and energy storage, 1000 wind
turbines are needed to generate energy equivalent to that put
out by a typical nuclear power station.

We deal with the economics of nuclear energy at the end
of this chapter. But this much is clear already: the unique energy
density of nuclear fuels makes them providers of prodigious
amounts of power. In turn, high energy density ensures that fuel
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costs with nuclear reactors form a very modest part of running
costs. This is our second reason for backing nuclear power.

Although uranium mining, like mining and drilling generally,
is a hazardous business, to extract the nuclear ore necessary
to generate a kilowatt-hour of electricity is a much less labour-
intensive affair than extracting the coal, oil or gas needed to
generate the same kilowatt-hour.

Ironically, mining nature for nuclear fuels requires much
less human effort than the search for fossil fuels. Thereafter,
energy density ensures that, all along the supply chain to reactors,
the costs of manipulating and transporting enough nuclear fuel
to generate a kilowatt-hour are low compared with the cost of
manipulating and transporting fossil fuels. Tucked away in an
annex of a UK government White Paper published in 2006, the
chart below confirms that as an input to reactor operating costs,
fuel counts for little:

Indicative composition of nuclear running
costs over a year ’

Back end costs

20%
Operations
and maintenance

66%

Capital costs




Because fuel costs with nuclear reactors form a very modest
part of running costs, nuclear is ideal for baseload electricity
generation. Running reactors flat out costs little more than
running them slowly. While output from a gas-fired station can be
racked up, rather expensively, to meet peak demand, a reactor
is typically always on and delivering maximum output. Like coal
(see Chapter 5), nuclear is the reliably powerful workhorse of
future electricity generation.

There’s another way of formulating the low running costs
of nuclear. We uphold nuclear plants because we believe that the
large-scale d