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Chair

...this year on the theme of sustainability, soaigtice and the global order. This is the first
of about 10 lectures we’ll have throughout the yagat if you look under LSE events you
will see quite an impressive array of speakers ngrover the next two to three terms.

| am particularly pleased however this eveningiteoduce Sir David King who will be
speaking not just really on the challenge of clengtange but to the broad issues addressed
by the Miliband theme, sustainability, social jastand global politics. He says the title is a
bit too bland, not enough crisis in it, so he wiject some drama into the title.

Let me just say briefly about Sir David’s backgrdyuast to fill you in on some of his
remarkable journeys. Sir David King is currentle tirector of the Smith School of
Enterprise and Environment at the University of @gf He was the UK’s Chief Scientific
Adviser and Head of the Government Office of Sceefiom October 2000 to December
2007. In that time, among many things, he raisecptiofile, the need of government to act
on climate change and was instrumental in creatibdjion pound found for the Energy
Technologies Institute. In 2008, in January thigrybe co-authorethe Hot Topic,
published by Bloomsbury on the subject of tonighdture. As the director of the foresight
programme he advised government on a wide ranfgmgfterm issues not just climate
change from flooding to obesity. He also chairezlghvernment’s global and science
innovation forum right from its inception.

He was born in South Africa in 1939 and after atyezareer at a number of universities
became the Professor of Physical Chemistry at thiedisity of Liverpool in 1974. A decade
plus a bit more later he was appointed Profess&hgstical Chemistry at the University of
Cambridge and subsequently became Master of Dowdatigge from 1995 to 2000. he has
published, wait for it for all of us, you know, kdidg academics and those of you who wish
to become academics, he has published over 45@tificipapers and has received numerous
awards, prizes, fellowships and honorary degreesdtitinues among many of his day jobs
as Director of Research in the Department of Cheeynshiuttling between Oxford and
Cambridge, | don’t know how you do it, and is adédhe moment president of the British
Association for the Advancement of Science.

There is no one, in my view, no one, who can spadkmore authority, more clarity, and a
more compelling way on tonight’s subject than Dakidg. Thanks very much for joining us
this evening David.

[Applause]

David King

| want to start with a very simple idea that wednan enormous knowledge base. It was
developing rapidly over the previous 200 yearstted the computer revolution comes
along and we have a sudden capability of movinmfumderstanding fairly simple



phenomena to very complex phenomena and maintaimimgny cases the same degree of
understanding.

Now | want to use that as a starting point becaugé¢hesis is going to be that having this
knowledge capability very largely cocooned into ooiversities there is a rather poor system
around of moving that understanding into policyigsien making. You will have heard that |
had 8 years in government to become aware oflthrgd in principle that in the private

sector there is often a better understanding, dake&e good example the insurance industry, of
managing risks or if you take companies which regjuiinovation to be competitive. There is
a better understanding of the state of knowledpvaat to what they are doing than you
often find in governments around the world.

So my first example is an admittedly dramatic onkitss one that | was involved in and that
is the tsunami of December 26th 2004. So that teuhappens and it happens to be in a part
of the world where there is no early warning systemlace and as a result those of us
watching it on television sets were aware thatsi@ami was moving across parts of the
planet and 8 hours later the tsunami killed a buwfgbheople off the Kenyan coast. So no
warning system, no mechanism in place, to sedlieaisk was managed and when I, | knew
| had to make a report to the Prime Minister os,tthat was the end of my Christmas break,
when | went to the United Nations and asked whynitdlsere an early warning system in
place | was told this was a random and unexpeatedtéecause tsunamis happen in the
Pacific Ocean.

So this awful event, which occurred just off thasoof Banda Aceh, so the Sumatran trench
runs along here, just off that coast, this pathefplanet nobody could have been rescued, it
happened far too quickly, but what about in Srikarwhat about in India as that tsunami
made its way across the ocean? 230,000 peopleltiredstimating that 150,000 lives would
have been saved with an early warning system icepldow what about this being a random
event? The seismologists who study where volcaamesvho study how plate tectonics
work, how the plates carry the great continentsiadp are fully aware of the fact that when
two plates are in collision there can be a sedtan gets stuck. The collision rate is slow, the
plates move at about the rate of growth of youygdimails but nevertheless quite a big mass
behind it so when a section gets stuck we knowithsigoing to go and the longer you wait
the more pressure builds up the bigger the eveguiigy to be. So as a matter of fact the
seismological community had predicted a tsunamildvoacur along the Sumatran trench
and said it would create a tsunami of Force 9. Waat the prediction by the scientists and in
even the summer of 2004 one Oxford scientist amdCadifornian scientist went on a trip to
Sri Lanka, Indonesia and India to try and persubdegovernments they needed an early
warning system. They couldn’t find a mechanismtétking to somebody powerful enough

to take on the idea of spending $30 million, tisall it would have cost, on an early warning
system.

Now the point | want to make is there is now arlyeaarning system going in place. We
have learnt nothing in moving the state of knowketlythe decision making process since
1985 when the previous big tsunami occurred offRBruvian coast and in 1979 the
seismologists said the next big tsunami is goingcmur off the Peruvian coast and the early
warning system that went into the Pacific therefwest in after the event. So my point is
very simple, the knowledge is now there, we undasienough, not to be able to predict
what day it would occur or what year it would ocbut where it would occur and with what
force.



Now | am just going to come back to my theme alkootvledge and how well we use it and
| suspect many of you are feeling that economicetliod) on a purely linear basis which
doesn’t include the possibility of catastrophelsasdly worth the computer time that is spent
on it. We know enough to include feedback terms-ineear terms, in the modelling and we
really need to think hard about causality and ingp#tat lead into catastrophic events, that
are building up over a period of time in the waw klescribing this tsunami.

Right, now it's not all going to be doom and gloamd | want to start by saying that through
the 19th and 20th centuries we had a remarkabiesserimprovements in human wellbeing
resulting from probably, we could go back to thdidfrienment, we could go back to the
Reformation, we can go back to the Industrial Retioh, all of those things, this amazing
transformation which | am going to measure in teaflife expectancy. Life expectancy at
the beginning of the 20th century around 40-45 gshparts of the world and as you can see
on this map here greater than 70 is the dark bluaany parts of the world now, and life
expectancy in many parts of the world simply inereg linearly with time. That is already
quite a puzzle. In this country it's around 80 imareasing quite rapidly. | am going to
attribute that to all of our infrastructure, to aultural systems, to the revolutions that have
occurred in science, agriculture, civil engineeriting cleaning up of water provision,
medicine and so on, these coming through, anddlamgoing to suggest at the time of the
British Empire enabling a lot of those development&urope to spread rapidly around the
world and we see the benefits then still playingtigh.

So there’s the upside of the 20th century, a madsansformation in wellbeing, and as we
move into the 21st however we find that we areding up another sort of catastrophe
resulting from this very good picture and that ofise arises from the fact that there is a
necessary follow through that if you increase p#as and you do it particularly over a short
period, like a hundred years, the follow throughasng to be population explosion. So
nation by nation you find that as wellbeing impre¥emale fecundity, which in this country
and many countries would be about 7 or 8, in Séumterica 20 years ago would be that sort
of figure, female fecundity determines populatioavgth only by reaching a dynamic
equilibrium with the mortality rate and typicallydng the Middle Ages in this country, out
of the 7 or 8 per woman, only 2 would survive imaturity and 2 is what's needed for a
stable population but if you have a sudden impra@nm wellbeing all 7 or 8 survive into
maturity and that’s what’s been happening and eethey survive into maturity, excuse the
scientific term, they form breeding pairs and sog&ethe explosion in population. It's not
just people living longer but we've got many mos®ple having children that causes the
explosion.

What then happens in the population dynamics aslfesducation and empowerment
improves so female fecundity comes down and sorae black down towards two and we
hit a stable population which is roughly where B&ds today but that population explosion
is occurring country by country at different tim&auth America, | just said, was 7 or 8, it’s
now...the whole continent of South America is dow2.8tso rapidly approaching that
equilibrium level. So population growth is the isduvant to raise and | want to look at the
follow through from that for the 21st century.

We start the century at 1.5 billion. We end thetesn after adding another billion every 12
years, we end at 6 billion and we are now at dl®bi By 2028 we’ll be at 8 billion and the
best current population forecast, as indicated,lz@ we see that the median indicates



actually a decline towards the end of the centilmig, may well happen, and on that median
you see by mid-century 9 billion. That's the chadle. The 9 billion people are also all of
course aspiring to live to the sort of standartivirig | see in this room so we not only have
another 50% added to the population as we movesiahm time but we also have increased
demand for resources per head of population ipldreet.

So my suggestion is that this contains the seedsadfole series of necessary changes that if
we use that knowledge base we could manage areldon’t it will lead to a series of
potential catastrophes. | am going to suggestiiratan focus on a few of these challenges
so population the driver. | want to say at oncé pogoulation containment is only a very

small part of the solution because the dynamidh®@population growth provided you have
female education and empowerment follows througlorittains itself. That's the driver and
then we need to look around here and I just wafddos first of all on the fact that we can’t
approach these problems linearly as if they arentetrelated. Each one of them is strongly
related to another. So we do have to treat thes@snplex problem.

So if you take water resource, the state of VietamiAustralia, because of increased
desertification in the state, they've had 7 sudeesgears of drought, one of the bread
baskets of Australia, the farmers are now packneg tbags, and within 2 years one third of
the fresh water provision to manage the human @aipal in the state will be provided from
desalination. So you immediately say well theretecnological solution. Desalination
comes through, solves the problem. However desaime an energy intensive process so
we move round to energy security and supply afekids straight into that problem. Ah, but
Australia has lots of coal and therefore they aamzoal to produce the desalinated water
and | am taking you back across here to climateghavhich is the cause of the
desertification and so we have a positive feedb&okwe need to be very, very careful as we
tackle these problems that we don’t get into pesiteedback loops because it's these
positive feedback loops that lead to the kind ¢és@mophe that we should be trying to avoid.

If we look at food production we could say quittabout food production but the obvious
thing is as human population increases and the ol fiea fresh water therefore increases but
with an increasing human population we contamimatter. So given a stable fresh water
supply around the planet, decreasing fresh wafgrlgwafter contamination, crosses over
with increasing demand from the increased populatféhere’s the crossover point? About
2040/2045, it's approaching mid century. But that'global crossover point, right, locally
people run out of water much sooner. So in othedw/the presence of water doesn’t any
longer match local population dynamics. We get lgghulations in areas where they won't
be enough water so we go back to that desalinatiditechnology solution route.

Food production — just increase the amount of kandput under food production and make
sure you have a political system for transporthmgyfood to areas where people need it but of
course then we threaten the bio-diverse systemgsEiwe manage use properly, and | am
going to suggest that intensive agriculture is Beddr the food production that we require,
and if we do that we can set aside land to managdiberse systems. Solutions can be there,
whether they are socially acceptable of coursedasher question. So linkage between all of
these and | am going to come back to conflict @nabtism.

As we move forward into a planet where there’sti@airesources available given the
demands there is a potential for increased conflice more powerful you are the more
likely you are to secure resources wherever they medor the purposes of your own



population. We for many years have been miningfiicA for the mineral resources that we
need and now we’re seeing these remarks abouthime€e appearing in Africa. China
doesn’t have platinum, China doesn’t have coppet,d course they want to get in there as
a population that needs the mineral products. Ratdar conflict | think enormous.

And then you come back to land and climate chaRgeng sea levels means less land
available and rising sea levels will flood theestithat are based on the coastlines and of
course that’s a lot of the major cities aroundglamet. Bangladesh very much at risk from
flooding, | can’t believe that this wouldn’t causeything but a massive flow of people
seeking higher ground, more fertile ground as wearforward in time.

All of these problems imply that either we leavéoipower struggles or we manage the
problem as we move forward. That is a very bigditaan and that’s really what the message
| want to get across, a big transition required.

| am going to just focus on two of these problemd Bavid you will be pleased | will be
talking about climate change for most of the ti@éall of these problems climate change is
the biggest problem and the reason I'm sayingithaécause that problem requires global
agreement. We might manage other problems localiypbcause the atmosphere is a shared
resource we need global agreement with all majdigsaon board. So we need a common
solution that is accepted by all major nations @vad's why I think that is the biggest, the
granddaddy of all the challenges we have arounel. her

Just very quickly | haven’'t mentioned health andaadion. As the planet’s resources are
stretched with growing population within a globatiseconomic system we know that disease
now travels very fast and | give you the examplawéan flu which first appeared in birds in
1995. The big fear, of course, is that H5N1 israsrithat no human being has previously
been exposed to. We know what happened to the lawabpulation when Christian
missionaries arrived there bringing a flu virustthane of the Hawaiian’s had been exposed
to so we are all at risk from H5NL1 if it transformself from an avian flu virus to a human flu
virus, that's the worry. It's taken from 1995 teetpresent day and still avian flu hasn’t
reached the Americas so the slowness of that pgasés do with bird migration patterns.

Human migration patterns are totally different. WWeve around in aeroplanes and while |
was in government we modelled what would happervifus appeared somewhere on the
planet, how long would it take before it arrivedie British Isles? Well it turns out the
model demonstrated would take 3 months to be inyes@intry and much of that movement
would have happened during the so called silenEadperiod of an epidemic, the period
that epidemiologists hate because during that ggrémple haven't yet become apparently ill
and are therefore freely travelling about and tiseake after this incubation period becomes
infectious. Right, so hundreds of people would beah risk with a disease like that being
transported so efficiently by our global meansra¥¢l. All of this requires a new focus, a
new attempt, to manage the problems. | believe &gt potential solutions and if we
haven't got the potential solutions we know hoviniest brains and money into funding.

Right, I am going to go over to food and | justrdb the big hike in food prices that
occurred earlier this year. There was a sudderarizend March to May this year and
interesting to evaluate the causes. | believe therdwo major causes. The first is an issue of
unintended consequence, at least | am going t@bergus and suggest it was unintended, of
the American policy of subsidising grain farmerssigpsidising the bio-fuel generation from



food grain and of course what that meant was tingliss food supplies that had previously
been used as food aid to other parts of the wardidenly diminished very substantially. So
using food as a resource for fuel, it's the enesggurity in the United States, been tackled
from a food security global problem is at the robthe big part of that hike.

Another part of that hike, a significant part, isg failures. Now of course we've had a
couple of series of amazing green revolutions ¢hdnin China, in south-east Asia, where
there has been a seven fold increase in crop ptiwdycfood productivity per hectare, as a
result of applying agricultural technology in adity sensible way which has meant that those
burgeoning populations have managed to feed tleeiplp but there is one particular form of
crisis which is that every year rice crops, forrapée, are lost through flooding. Now a rice
plant that is marketable can sustain itself und&lly flooded conditions for about 3 days,
maybe 4 days, and after that the plant dies. NowalWehow that rice needs a lot of water so
you are always planting in a region which is suibépto flood risk and so in this year there
was a large loss due to flooding.

Now back in 1992 looking for flood resistant ricaswecognised to be a problem and
seeking a solution and the International Rice Rebednit in the Philippines gathering bits
of information found that there was a variety ofdaice in India that can live right through
flooding. In fact it survives 3 or 4 weeks of tolmloding. Now this is wild rice and it’s not a
commercial product that is formed, it doesn't eteste very nice, but the key thing was
using genetic markers, moving in, finding out whiehre the genes responsible in the wild
rice for creating the flood resistance. The geraliked FR, flood resistant, 13A. Why 13A |
don’t know. So having established this, using gematrkers, they could then have snipped
the gene from the wild rice into commercial vagstand generated flood resistant rice.
Something that could have been brought to the marlkecouple of years, this is in 1992,
but there is a sensitive opposition to GM that geserated in Europe and so the researchers
and the farming communities have been rather esgisb going down the route of using a
GM product.

So the alternative has been followed by the Intgwnal Rice Research Institute which is to
go into the business of normal plant breeding bey fare using genetic markers so they just
pick out the products which carry the right genesrormal genetic breeding you have to
follow growth cycles, you have to get into the pgddip to your knees in mud and up to
your arms in mud, you are no longer in the labagasnipping genes, you are doing
something that is painfully slow and in 2010 we rexpect the flood resistant rice,
commercial rice, will hit the market. That's an yéar period against 2 years if we could
have used the alternative.

So we have the knowledge, we establish oursehesdh a, in western Europe let me say, as
a society very comfortable with our level of foochdable and then we create scares about
products such as GM products. Somebody will hawexfdain to me why you shouldn’t
genetically snip from a wild rice to a commerciakrproduct to shorten that process. There
is no known and certainly there is no example lofiaan being suffering from consuming

the products of that process. So the solution cbalek been there.

As we move forward in time however what we neethase food per drop of water. So
considerably more research needs to be done alldhrthis particular graph. Now of course
those of us who are meat eaters need to just #bokt this a bit. There’s certainly more
water required for non...those of us who are meargabut for the developing world this is



an issue because people are eating more meatydsat@me better off. So we are creating a
problem by sliding down this curve into the foodysion that we are getting used to.

If you look at the question of water scarcity arfteve it's happening already, so | am
suggesting that by mid-century we will have a glglvablem but already we are
experiencing areas where there is an absolute weaecity and areas where there is already
a water scarcity which is moving towards absoluségewscarcity. Water scarcity being
defined by population growth creates water scarcitgnate change also creates water
scarcity in some areas. So you've got two factorgrdy the future.

Let me just come to...here’s my persuasive photogedyaiut the rice, that it has been
developed, so this is a paddy field that has bésmted right across on the left hand side with
the normal commercial rice, it's been under water7fdays, and you'll see that the new rice
on the right hand side is happily growing. It'scdved technical problem but it could have
been in the market place considerably sooner. Naswwrse drought resistant crops have
also been developed but they've been developed\byeBhniques. We still haven't got to
the point of developing good drought resistant srdyaving learnt how to do it by GM, using
the painstakingly slow plant breeding process.

| am going to move on to this big problem and letsay at once that | think the nature of the
climate change problem is now well understood atfedefore just want to say that we need
to take on board the nature of the challenge utiieheading of climate change that is now
recognised at G8 level. So when | was in governrhesats struggling to get some foothold
on this problem and when we were in the presidetheylJK, of the G8 in 2005, we managed
to get the Prime Minister to put climate changdltmagenda and it was just climate change
and African development, two closely related protdeand now this year successive
governments have maintained climate change ongéeda of the G8 meetings and this year
in Japan, for the first time, we got an agreemedntkvsaid we now have a target and the G8
leaders said we are going to reduce our emissiocarbon dioxide globally by 50% by

2050.

Our media by the way picked it up as some kinduahkr failure to agree. They pointed out
that the starting point of the 50% reduction wastdted, was it 2000, was it 2009, they
pointed out there was no staging between now ab@,2fut | believe that's carping because
managing to get through the heads of states amg@gnt saying halve our emissions by
mid-century was a tremendous step forward andttei through the challenge of
decarbonising our economies. For the developeddveohalving of emissions globally is a
considerably greater amount of reduction which regéor example for this country, a
reduction by around 80%. Now at this moment we drhitonnes of carbon dioxide per
person per annum and in India that number is aboomnes per person per annum. 20% of
11 is 2.2 tonnes per person per annum. So by nmtiigewe need to be where India is today
in terms of carbon dioxide emissions per persaat, stithe nature of the challenge, and the
officials of those heads of states of the G8 coestnave taken that away and they are
beavering behind the scenes to see how to prodglmbal resolution that actually moves us
in that direction. That is going to be the biggeshsformation that our economy has seen
since we had a global economy, to decarboniseaamany. Our energy, of course, is
produced very largely from fossil fuels and let jor&t underline this by showing you, and |
am going to give you some science data which | éapp be very excited about.



When |, this is my excuse for showing you this, wihetarted talking about climate change
in government 8 years ago | was able to show pedgike from paleoclimatology going back
250,000 years and the data was obtained from sctaleen in the Antarctic. Imagine taking
an ice core, at the bottom of the ice core yowdking at ice compacted from a snowfall that
fell 250,000 years ago and at the top of the ioyde’ve got last year’s snowfall and

collected in the ice core is bubbles of air and mrefore have a sampling of what the
atmosphere was like 250,000 years ago at the battgmour ice core and from the water
isotope ratio in the ice you also have the tempeeato we know global temperatures and
global atmospheric composition is going back a loagy.

Now | am showing you data that goes back much éurtan that. You can take the longest
ice core that has been analysed, it's 3km long fiteenAntarctic, and it goes back 852,000
years with a remarkable resolution, you can piclyegr on year, but the ocean
sedimentologists began to think well we can dostimae so they took cores from the ocean
sediment and sure enough the comparison in th®88§gear cycle is remarkably good. So
what I’'m showing you here is the last 60 milliorayeecord of our climate in terms of the
temperature on this axis here. The 850,000 yearggbremarkably good agreement
between icicles and sediment but you can’t uséegigoing further back, this is all from
ocean sediment base and you see that the plang¢itature went through a maximum of
about 55 million years ago, the Eocene transitimintpand at this point up here no ice left on
the planet. The Antarctic was a sub-tropical fovast very large mammals. If you go
beyond your last bit of the ice core you find teennants of all these species there and the
temperature is about 10 degrees higher than they iwehe pre-industrial period, the recent
pre-industrial period.

[SPEAKER MOVESAWAY FROM MICROPHONE]

So we move forward in time. Carbon dioxide levgddut that point we have to estimate, ice
cores are needed to know what the atmosphere kegsb we have to estimate and it was
probably a couple of thousand parts per millioaml going to give you some numbers and
you can compare them. Carbon dioxide levels fadl,temperature falls and we come down
to a temperature where we, human beings feel dret #rge mammals feel relatively
comfortable with, about 2 million years ago. Ttaghe point at which <?? — 37.43> begin to
appear. So this is quite an interesting periods Blyithe way isn’t noise. We have a biphasic
system, it's unstable, the climate system goesabiestBiphasic meaning it's either low
temperature or high temperature. We call, in compemhance, we call them the ice ages and
the warm periods.

So they begin about 2 million years ago and theéfjuigt expand, this is the present day and
this little spike at the top here is our currentiwaeriod. Now we come back here. Again in
blue I've got the temperature but now I've got frimles the carbon dioxide levels. So we
come through a series of ice ages, warm periodiges, warm period, and each warm period
carbon dioxide levels are 270 parts per million eaadh ice age carbon dioxide levels are
about 200 parts per million. There is a couplingohtFourier understood, the great
mathematician in 1827, and we can go into thahéndiscussion. There’s a coupling, it's not
a direct linear relationship, a coupling betweentthio.

We come to the end of the last ice age, 18,000s\e@w, we rise out of that, 12,000 years
ago, present warm period remarkably stable tempexrathat’s been good for us. Not only
remarkably stable temperature, if you come outnata age into a warm period then sea

levels have got to go up because ice that’s oninttlting and going into the ocean and



pushing up sea levels so the sea level goes ug abllundred metres. So the map of the
world changes and then we have a very stable mtgoforld over this period, so stable
we’'ve been building our major cities around thestlir@e. Of course it's not a case <?? —
39.48> this is the period of our civilisation.

Why is this warm period longer than the others? Thpoint of some live discussion at the
moment. If you look at the carbon dioxide signatywe’ll see its creeping up whereas it
should have started coming down. So there is aigsson about whether this is the first
anthropocene, the climate period produced by obaweur, where during the development
of our civilisation we start developing agricultuaed taking trees out, taking forests out,
removing forests means removing material that resa@arbon dioxide from the atmosphere.
So maintaining the stability of the atmospheresimis of carbon dioxide is a dynamic
interplay between green matter and us and we’ve bpsetting that by developing <?? —
40.45>. This of course isn’t the mistake.

Then of course we come to that wonderful perioddadibed, the beginning of the Industrial
Revolution, and we start providing energy for aeguirements by going underground and
finding naturally sequestered carbon that is inftmen of coal, gas and oil and burning it to
provide all of our requirements and the net restthat is that we are now at 387 parts per
million and rising at 2 parts per million per annamd then if you ask the question well, how
far do | have to go back in time before | get tatthort of level of carbon dioxide and | can
only give a rough answer but it is representedhiay ted line. You could say well the
temperature rise so far is only .7 of a degreeigextte but it should have been higher. Well,
the reason is we have a lot of inertia in the éadlimate system mainly because of the
oceans, the oceans take a long time to catch dps@because of that inertia we’ve got
another 30 years of climate change ahead of usewiatve do even if we stop at 387 parts
per million, which we’re not going to do.

Right, so there’s the nature of the problem, jue more point. What would happen if we
burnt all of our fossil fuels, in particular all tfe coal? Can we get the temperature back up
there? My research is basically theoretical aneterpental but this is one experiment I'm
going to suggest we don'’t try because | believeadd. | think there is enough coal there to
produce a carbon dioxide level of about 1500 gaetamillion if we burnt all of the coal and
we are 387 now so we could manage it in a 150 yaass. The future would be a pretty
bleak one for a population of 9 billion becausertanaging, the remaining liveable part of
the planet would not actually be an easy exer@séssquite obvious this is a problem that
we have to manage and we have to avoid as we nooward in time.

What is the likely rise in temperature as we mawgvard under different global agreements?
So here the question is coming at me from a prinméster, so, David what is the level of
carbon dioxide we have to stay below to avoid @@rée temperature rise? Well, I'm afraid
the answer has to be given in terms of probaliligyribution functions. | can only answer in
terms of a probability distribution function. Thispresents the best state of current science
today from around the world and it says that irelthat is the PDF for an ultimate carbon
dioxide level of 450 parts per million and thiscerbon dioxide equivalent, | am including
other greenhouse gases now, that peaks at 2.2edegie an asymmetric curve and that's the
most worrying feature. So it says yes, I've gaiva probability of only a one a half degree
temperature rise, we've already got a .7 degredosble what we've got already, very low
probability of that happening, but I've got alslowa probability of 4 degrees rise and here’s
the problem. | said we keep using linear curvestelis a lot of non-linear feedbacks left out



of these calculations, so what is not included eseidden evolution of methane hydrates
from regions of the planet such as around the Afiicle. As that melts we may get sudden
emission of methane hydrates. Methane is a veoypgtgreenhouse gas. It doesn’t include
tropical forests dying off. Scientists are very senvative, they can’t model these things well
so they are just not included in the model. Nonesofrust the figures above about 32
degrees on these curves because we think thasisigethese big non-linear feedbacks that
might give runaway climate change a chance.

Right, so what is the probability of exceeding 3#gmtes? It's about 20% even on the best
possible curve in terms of good behaviour by therimational community, in other words if
we stay below 450 parts per million. It will takénandred years for the temperature to rise to
these levels but nevertheless, and | said to timeeRvlinister, if you get in a plane tonight to
Camp David and you ask the pilot what are the cbswo€ landing this plane safely and he
says 80% | suggest you get off the plane and wtistthe best way forward for the planet at
the moment, an 80% chance of avoiding, teasingeBé¥ degrees centigrade and obviously
the more greenhouse gases you put in the atmosttiteme probability distribution functions
shift to the right and to be avoided. So we negtbbal agreement that keeps us down at that
sort of level and of course the question is gombe whether we can deliver that and of
course that is the big challenge.

| am going to suggest that as we move towards GgEn in, towards the end of next year,
2009, that’s not a long way away, we will barelyégot a new president into the White
House, not an irrelevant factor. This is what ieded out of Copenhagen, the successor to
Kyoto. Kyoto has produced virtually nothing exceptd it is one great success, the European
Emissions Trading Scheme and | will take you thiotigat. What we need now is a totally
fresh view, better sciences available, better wstdading of what we need to do. These are
my de minimus requirements for a decent globalegent. One, that we agree where we’re
going. Lets stay below X parts per million of greeanse gases as we move forward in time. |
would like X to be even lower than 450 but | anpadsrealist. Agreed national targets — if
that’s our global target then we have to have natitargets so that when you add up all the
figures from every nation it comes to the globafjéh and these targets are trajectories into
the future so that by lets say mid-century we’tealitting about 2 tonnes per person per
annum, then we’re managing the problem.

Once we've agreed national targets we move ontwodwmwe manage that agreement and
I’'m totally in favour of a trading scheme because@you have a trading scheme in place
it's very difficult to stop it so creating a carbdioxide market, and today the market in
Europe is worth about £55 billion, if it goes glbbdet me rephrase that | am an optimist —
when it goes global | believe we will see a tradimghe region of a trillion dollars. So a very
large investment is already taking place in Eurmpgustain the trading process and as we
move forward in time and it goes global we will pijmhave this commodity. | even think the
currencies will be valued against carbon dioxidéhasmajor tradable commodity.

We need to move on from carbon trading though #dinig with the demands of those parts
of the planet where lifespan is not high. On thaprhshowed you at the beginning Africa
has missed out on all of the developments of thie @@ntury, the lifespan there is still 40-45,
and Africa will not manage to adapt against theaotp of climate change that will happen.
This country has an adaptation plan. I'm proud dkicause | put it in place, which is costing
us about £300-400 million a year and that will amped up as we move forward in time, but
countries in Africa couldn’t possibly afford anytigi like that so we need an adaptation



strategy for developing countries and technologgdfer means, low carbon energy futures
being transferred to those countries. We needdatera financial flow to back that up and |
believe that this isn’t a requirement, | simplyibeé the way to do it is to auction the permits
for the carbon dioxide trading, generate a large stifunds from the auction and use that in
terms of the last requirement. This is in Kyotartercalled the clean development
mechanism in part but the adaptation strategy baget been discussed and put in place.

What do we need in terms of managing this problgoarbonise our system? Well this map
is just to show you that we have been a bit blialen our approach towards energy
production. Why? Quite simply because we didn’'tchimedevelop alternatives to carbon as
an energy source. Coal was cheaply available andexe not inspired to generate
alternative large scale energy sources. So whasliawing is if you ask the question how
much sunlight arriving on the surface of the plametild we need to convert into usable
energy to provide all of our energies sources @thé¢ middle of the century for 9 billion
people, the answer is the amount of sunlight lagndimthese six small squares. So we have
about ten thousand times as much sunlight, solggnreaching the planet that we would
need if we just converted it efficiently into elecity and transport energy and so on.

We've done very little on this so we need to re®our attention. Technology innovation,
private sector innovations need to refocus on thian see massive changes here. It's not
only that, | believe it's very short sighted to basolar panels which are made of silicone.
This is a kind of scientific laziness. Semicondustioave been very successful in chips and
microchips and most of these are silicone basedic®aductor physics is all built around
silicone so now you're asking the same people t@ld@ photovoltaics and they come up
with silicone, no surprise. | want to see photosiclt that are made of ceramics, plastics and
paint so that architects can use these on thedeutdievery building and every building just
generates whatever energy it can from sunlight. then need of course a means of storing
the energy. These are solvable problems if wefucsts on them.

But there’s another, what about large scale enengyersion? | can see using the desertified
areas, for example, of Africa, as sources of dal@ttrwhich just can be piped across into
Africa. Spain is becoming desertified as we movevésd and Spain using that as an
economic resource to invest in solar energy, laogde solar energy, the Spanish government
is already moving in that direction. | think thesepther words, are problems that are there
because we haven’'t had to solve them before bs@s as it becomes a necessity | believe
solutions will emerge. This is just to indicate wsolar possibilities are greatest. These are
the areas where solar energy conversion is regkyfor production and I'm afraid as we
move up with global warming through the century e part of this curve moves up

towards the Arctic.

| am going to shorten this a bit. | want to sayt than order to meet this challenge but also to
meet the current financial crisis we need new tinigkin fact going back to my curve we
need to be thinking very hard about how we man#geaty to reach solutions. | mean the
first thing is by national perceptions versus glgiéorities. If we move forward in time and
still continue to have dysfunctional global bodiasd I'm suggesting the United Nations is
no longer in its present form fit for purpose, itst ready to meet the challenges I'm talking
about, unless we rethink these global bodies ta these challenges we’re going to struggle
to go forward because national priorities will doate, national perceptions of what is
required. By the way that food crisis | referreditevas really talking about the initial causes
of those prices going up but actually what pushedntup was the secondary effect of



governments stepping in and stopping food crosien borders. In other words trading will
stop because there was a perception that they vbeuddble to feed their own people better
from the food that they were themselves growing thiatl actually caused the crisis to
magnify enormously.

So global priorities need to be worked through awodked through in this multidimensional
way with intelligent knowledge based communitieswhat the end of the Second World
War we did have an American president who saw &selno move on from the old League
of Nations to a much stronger global body, the &thiNations, and | think we are back into
that position now where we need leadership at éng top and today | think it would be
asking a bit too much of an American president @limncarry this vision forward. It does
require, perhaps Hu Jintao, perhaps Manmohan Siagitand with the American president
and with the European Union president and push &ironger globalised system where we
can begin to move forward and meet these challenges

| am going to suggest also there are other chakerigconomism — the idea that
consumerism can drive all of our market, throughk@aprocesses all of our needs, is clearly
surely now, at least, something that we all unaexgihas faults to it, a consumerism driven
by creating funds out of the value of your houseéwortgaging and then off you go on
another consumer spin and it turns out the monesnivehere so we have a large amount,
trillions of dollars of bad money generated in siygtem through this consumer driven boom.
As we emerge from this, and I’'m not suggestinggténg to be easy, | hope we will see it as
an opportunity to move forward into a system whwinages all of this complexity in our
global system and that we move away from a simg@ekat approach. We need market
approaches, consumerism is a good idea, but weallesatts of regulatory systems in place.

Nostalgic romanticism is my reference to the notiwat the solutions were in the past. | am
not a tree hugger, you might have noticed. | belignat the solutions lie with science,
engineering technology, good economics, good behaai sciences, the solutions are there
in the advanced knowledge base.

Then finally, and this is a challenge to scientfaople, re-gearing science and technology to
meet the global challenge but also economists. gaimg to suggest that we know a little bit
more about landing a craft on Mars or the functioha Higgs Boson, which is certainly
topical, than we do about managing malaria, mamgggiv AIDS, managing alternative
technologies for a low carbon technologies andheyway also managing global economies.
So we have put a lot of brain power into the fivgd of those things | mentioned. We need to
re-gear the brain power into the real challengesrat the 21st century. We need brilliant
people to come forward with very clever solutiohgh#s point in time.

| am going to stop because I think I've got to keaittle time for discussion but | just want
to say in terms of the market, the free marketesyst was recently in South Africa giving a
lecture and as | stood up it was 5 o’clock in tfieraoon, summers day, | looked outside, |
was in Pretoria, | could see across to Johannesinad could see on the skyline those
amazing skyscrapers in this city in Africa and asadter of fact all | could actually see were
the tips of the skyscrapers, there was this greait @f pollution below the tops of the
skyscrapers. | had two ministers in front of me &hdve to say | took a bit of pleasure in
then starting my lecture by saying that until legtaup | didn’t realise that South Africa had
not introduced car exhaust regulations and aftetsvtris red faced minister asked how |



knew that? | said as you travel into any city ia #orld you instantly know whether you
have car exhaust regulations in that city.

There has been a massive clean up through car sxfegulations being introduced back in
the 1970s, initially in California, in Europe wecked it up quite quickly. This is a
progressive regulation, progressive in the seretecidoch time it is announced, in 3 years time
no new car can be purchased in Europe it is noassgnt meets the following regulatory
requirements: nox gases, carbon monoxide, parteubatter from diesel engines and so on
to the point now for next years requirement in paraf we had lets say a BMW diesel
engine car in this room with the car exhaust catady the end of it, it would actually clean
up the air in the room. That's what we’'ve manadedugh a remarkable piece of technology
in the back end of cars driven, not by individusdying | want to clean up through my car,
but driven by governments realising this is a peabthat can only be managed by regulatory
systems.

| am labouring this point because | think thatyears now the Chicago School of
Economists have been pushing against any formgofla&on, that good behaviour will
emerge. Good behaviour can’'t emerge to manag@itbidem and we’ve seen how all of
these problems signified here have actually beamaged. So at the very top we have
hydrocarbons, HFCs, that started chewing up the@bhole, we all know about the ozone
hole, and global agreement, Montreal, the ozone isajjoing to take a little while to repair
itself but the good news is that by mid centuryt tiir;one hole will be fully back in place. So
we know the problem, the science taxied, we intceduregulatory systems and we can
manage it.

On the car exhaust catalyst systems | want tyoeilthat every time a new announcement
emerges from Europe every car manufacturer congpldimey say impossible, we can’t
possibly meet that. They have never failed to riteatl of them, knowing that their
competitors are likely to so they need to as wedl.a driver for innovation. So | think the
notion that we can manage this is there and wjasit to say, because | am not an economist
but I do nevertheless do follow a bit of economewelopment, that if we are going to move
forward sustainably and there’s the Bruntdlandrdidin up there, we need to use economic
tools that allow us to measure how well we are mgv¥orward in time. | just use here
Dasgupta’s analysis, there maybe better ones adodtDasgupta says lets take the wealth of
a nation as a measure of how well we're doinghéswealth of our nation improving or not
improving? This is very different from GDP. The Whaf the nation is manufactured

capital, human capital, natural and environmerdgital, and of course institutions, culture,
etc.

If we take a country like Nigeria, which producdis the oil under the ground, not mined,

with a global value gives me a high wealth for nagyion but as soon as | take it out of the
ground and sell it I've got a potential for dimhiisy wealth unless | reinvest in these two. So
it's a very good measure for a developing courttat’s got oil to make sure that they
manage their wealth as an upward movement butwkeowvhat I've been talking about is the
importance of the atmosphere and its contributioour potential wealth creation capability
as we move through this century because as sela lises as temperatures rise, we are going
to see all of those challenges around populatiethe driver that | began with, mounting up
with the impacts of climate change.



| am just going to, if | may, end with a few woralsout what I'm trying to do now in Oxford.
Why start up a new school in an ancient universitdéll of course the first idea is that the
ancient university is quite a useful branding. $keond is that the school is designed to
bring together academics, the private sector, avergments to seek solutions around these
problems, to create a hub, a global hub, whereamegather people together from each of
these sectors to find solutions to these problemdgi@ese are going to be multidisciplinary
teams so we are going to have economists, soogdtsts, behavioural scientists, and
physicists, engineers and so on. As a matter offamow have 60 associates appointed
from around Oxford University. We have 25 peopl¢hia school, which started on 1st
January, and we are already then beginning thisggsoof solution seeking. It's not the usual
sort of process for a university department. Téigking the knowledge base into the market
place, into governments, for better regulation mmdnnovations that will take us forward to
meet these challenges. | am setting up a futubesdsory and this futures laboratory will set
up a series of programmes in which we can coreaktitowledge base to begin to take these
solutions forward. I'll leave you with that. Thagku very much.

[Applause]

Chair

| said at the beginning you are unlikely to hedecaure more authoritative, compelling and
clear on these issues and | think that’s certaartigt you delivered, David. Of course it's a
very clear narrative, | think it's impressively égirated. The diagram that shows the
interconnections of problems with each other iy\w@mpelling and it leaves a very clear
impression and picture about what we need to de,We need to do it, although there are
lots of uncertainties and listening to the worda gmphasised at the end, re-regulation or
changing regulation, reframing markets, redistidoutre-gearing, | thought to myself this is
the right lecture for an institution founded by ff&bians. In a sense what you’re saying is
that knowledge empowers, that knowledge createsapacity for producing the right
solutions but we don't yet have a cultural framewand a political will or leadership that
can deliver what the knowledge potentially promise®rms of public goods, social goods
and so on. A powerful narrative around which noldtdbere are questions.

Question

I'd like to ask a question about carbon tradinguaid that in relation to carbon trading at
Copenhagen you saw carbon trading as a globaltesséthink, in view of the current
turmoil in the money markets how can we ensuredadion trading systems do not suffer
from similar flaws?

Question

| wondered what you thought the role would be efvhrious technical fixtures that had been
proposed for reducing the actual temperature chbagause it seems to me that the
Americans in particular will find it much easierdgree to invest in technical fixes that
would support business as usual rather than to teesleange their wicked ways?

Question
[Name, Oxford University] What do you think abohistnew cohesion policy or <?? —
1.09.50> strategy in Europe? How will it integratethis issue here? What should be done?



Question

[Katrin from New Scientist] | was wondering we taker natural resources and eco systems
services for granted and | am wondering how longalothink it will be before we ascribe
economic value to them which corresponds to theéwes that they actually provide for our
society and just as another half question, if | n@doput the G8 agreement of this year. I'm
afraid | was one of those in the media who criédig perhaps and | was just wondering on
the timing, how was it that that agreement cameasaithout there being a base year set
which did strike us as slightly surprising?

Question

[Leslie Dighton, Chairman’s Club and governor of thchool] Could you tell me just a little
bit about the global machinery that you see eiithéine process of being built or necessary in
the future for overcoming national competitive dmt?

Question
What is the role in the feasibility of carbon captand storage technology for the mitigation
of climate change and its effect in your opinion?

Chair
Yeah, and how far are we from having an effectixgtesm, so important for developing
countries?

David King

That’s a nice range of questions. | start with oartyading. The question was can we
anticipate managing to continue with carbon tradjivgn the turmoil in the current market
place and I think it is at risk. I think, howev#rat we have a whole series of risks in the
shorter term. | think one of the risks, for examjpethat as governments respond by printing
money that we might run into hyper inflation sahcsee a liquidity crisis becoming an
inflationary crisis on a global scale. So my resg®oto this is that we need to set out a global
plan to create the liquidity required, to removis ttistrust in money, which is the big
problem at the moment, who’s going to keep my moaey at the same time this is an
opportunity to create a plan in which we includeahue for eco systems in which we include
carbon dioxide trading on a global scale. | acyuthink there is an opportunity here to
generate a solution provided the G8 leaders remethbgroblem that they’ve put at the
head of their table for the last 4 years while they dealing with this crisis. | say that
because there is a tendency, always, to margirais#ems as long as the next problem
comes into view and carbon capture and tradingisoamething that can be marginalised,
we can’t possibly do it, so I've been saying fanedime we need to manage economic
growth, we need to contain inflation as we do that] we need to reduce our dependence on
carbon. All of these things have to be managedtegend we can’t separate one from the
other.

Technical fixes — a very important question andnéeresting one. | think, you know, the
Americans are looking for technical fixes. Whab&ng referred to here is the talk about, let
me give it an extreme example, we put a whole bufichirrors up in space and we reflect
sunlight back into space and say we cool the pldoenh. The unintended consequences

from any one of these potential geo-engineeringas@s are enormous and | rather turn this
around and say we need a global agreement thaanvstap people attempting geo-
engineering fixes. One of them is to toss a lataf into the oceans to create algae, the algae
uses up the carbon dioxide, it's then supposethtoharmlessly to the bottom of the ocean.



We have no idea on a large scale what this woulih dloe ocean bio-system and we know
that the ocean bio-system is part of the initiakdfock on which we all depend, the
beginning of the food chain.

But Americans looking for that...let me just say, &ese | need this opportunity to say it,
when | went into the White House in 2001, tryingpeysuade them for the first time that
Kyoto wasn’t dead and they needed to take actiarag told that the damage to the
American economy was worth...it would create morefite than letting this problem rip if

it was a real problem. Now instead when Americg &ld | believe this sincerely, that they
had passed the peak oil production for the UnitedeS, they felt there was a real risk of
securing supplies of oil to their nation, the fissponse, before getting farmers to make bio-
fuel, the first response was to look around theldydind an area of significant oil reserves
and move into it. Saddam Hussein had created #texir They were already talking about it
before 9/11 and then 9/11 triggered the response.

The cost, this is a single nation trying to, in wigw, secure supplies, the cost according to
Stiglitz $3 trillion, let suppose he’s wrong an@ ibnly a trillion dollars, | don’t think that has
solved any problems for America in terms of segusiftoil supply. It's created massive
problems and probably a big dent to their own entnalevelopment whereas if that trillion
dollars had been expended on alternatives to fagdd they would have created the energy
security they needed. So it's a question of mowyiogr thinking away from just saying my
god, we’re running out of oil therefore we need enotl.

European policy — I'll try and be briefer. Europgaslicy and how to integrate. I'm not sure
that | quite picked up the point here but we'ren2fions in Europe, yes, and even when we
were 15, having 15 different voices around thegatith more than 15 simultaneous
translators working away behind, was massivelylehging, as I'm sure you know, on every
issue. What is quite remarkable, in my view, id4 Ba@aroso has shown the strength to act on
this climate change issue for example. So in tis¢ found of emissions trading in Europe it
was a failure and the reason it was a failure vezsiise each nation started playing games
and they offered a cap for next year’s carbon diexmission which wasn’t a cap at all, it
was really business as usual, and the resultightbanarkets devalued carbon dioxide and
the price going up to 20 Euros flattened at abdadutds a tonne. Baroso in the second round
then took the initial offers from each country aeduced them by a very significant
percentage and that was the first major move tosvandl ETS that was actually working. So
it turns out that a bit of strength is requiredniravithin the Commission itself to carry these
policies through and then it can be done.

I've mentioned economic value of eco systems ahehk this is such an important point. In

a way, of course, I'm saying carbon dioxide needsgative value. So | am putting a value
on not admitting carbon dioxide but the more commpiblem, for example, is avoid
deforestation. About one fifth of the problem igrfr annual rates of deforestation. So how do
we move on avoiding deforestation? One way is yaisat we need to put a value on the bio-
diverse systems in those forests. As we move otlti®super consumerism that has driven
us into this crisis | think we need to start vaugood behaviour in this way in terms of how
we treat that planetary system in moving forwartdymw are putting forward a very big
challenge because we might all agree on carbondig¢icing but it's going to be a great
deal more difficult to agree on a general eco sygidcing. Lets follow that up. | mean
there’s a lot of work to be done in that area.



The other thing was your point about the G8 anddee year. 50% decrease on the level of
emissions 1990 or 2009 is a massive drop when gmpare it with business as usual rising
to mid century. So business as usual rising togaiury makes that more like a 75% global
decrease. So what I'm saying is, this is the firajor signal we’ve had from all the G8 heads
of states that we really must decarbonise our aot® Yeah, we can quibble about what
that means in actual percentage terms but as estigament for action | honestly couldn’t
have expected more after the battles, the recbltites in Gleneagles, the United States
presidency had officials who put red lines throegbkry single statement of this kind, so
finally we did manage to get it through in Japasuppose it's the scars on my back that
makes it feel like a real victory.

Global machine, this is a such big question, hust want to say I think it's got something to
do with the G8 plus 5 that the G8 grouping is gudyt of the important equation at the
moment but certainly when we were leading up tan&sgles | was one of those voices in
government arguing it's no good just having thed@8ntries there, we need China, we need
Brazil, we need India there, and we need Mexico%muth Africa, we need to have Africa
represented. If you imagine an agreement on clictz@ege involving the G8 plus 5
grouping, it's G8 plus 5 plus 1 because Barosdsis there, and they reach agreement so that
Japan, Europe, China, India, Brazil have all red@dgreement on what to do about climate
change and then take it to the United Nations fiaonke convention on climate change with
a 190 countries represented | believe you've galation that would be just carried through
by a vast majority vote. So in other words | thitik something to do with focussing down

on to the ability of the larger emerging powers kuag with the developed nations in a
smaller grouping. Now that’s not the whole solufigou’ve then got to have the second
round, not the G90, you know, but the second rafrabuntries, but | think we then need to
move from this bigger hub to creating smaller hilias feed into that.

Carbon capture and storage — carbon capture araysts something that we actually need
to invest in. One of my biggest disappointmentsnfi British government point of view was
that | thought we had agreed to have a demonstrptigect on carbon capture and storage.
Let me say it once, carbon capture and storage £amte/o parts: capture - imagine a coal
fired power station, separate out the carbon dmxgimming out of the top of it, that’s the
capture part, then bury it, safely bury it. Thetoa part is a done piece of technology, that’s
the easy bit. The storage part and the transfgouf power station is a long way from where
you’re going to store it, you've got a lot of tré@msproblems, transport, but the storage is a
very real problem if we go beyond oil wells thag depleted in oil. Now the very nature of
oil is that it's contained geologically. Imaginéaage slab of granite containing oil and gas,
it's safely capped by this large cap of granite] aa it lasts for millions of years, that's why
when we drill through the cap we get a spout obailand we get gas out. All you've got to
do is push the carbon dioxide back in and sealdtysu know it's going to be good but we
haven't got enough space in the depleted oil wellmanage the problem so we need to
prove that we can do it in a saline aquifer. Ineotwords a rocky deposit of sea water
underground where we simply displace the sea watkrthe carbon dioxide, that is an
experiment that still has to be done. It's a hdlidm pound experiment. | signed an
agreement when | was in government with the Chigesernment that we would transfer
the technology as we developed it but we are ne¢ldping. By the way an awful lot of coal
left, awful temptation to continue using it, its Bnportant that we demonstrate whether or
not we can do carbon capture and storage.

Question



[Howard Roberts, Trek UK] | believe that concergdhsolar power coupled with long
distance HVDC transmission represents somethiregsiliver bullet in the fight against
climate change, do you agree? | think it's chedipan CCS as well, it will be.

Question

| am from India and | am here at the <?? — 1.25léadership programme. As you already
have presented an answer to part of the questieadyl, which I'm going to ask you, China
and India are critical actors in this whole globagotiation on climate change. As we move
towards Copenhagen do you really find that a cdagreernational regime will emerge that
will be sustainable or are you going to find aiggahent of forces on climate change? After
all it's going to become geopolitical rather thae science of it. I'd like your comments on
that.

David King

Is solar power a silver bullet? | don’t actuallynththere is a silver bullet as such. | believe as
| indicated that we need considerably more reseatolsolar power, energy generation, of
all kinds whether it's direct solar heating of yauater system, which is easy, focussing with
large scale mirrors, which is no new technologya®it suggested solar photovoltaics
spreading into cheap easily available architediueadceptable materials, but we don’t have
enough capability at the moment and so for exarnpkes certainly pushing in all my time in
government for nuclear new build in this country because it's a silver bullet but because |
think we need one more generation of nuclear patations to see us through the period
until these new technologies emerge.

Nuclear, if | can just sell it to you very simplyyou travel on Eurostar, as | occasionally do,
it's my favourite form of travel, it's comfortablé;s fast, it gets you there quickly and it gets
you to the centre of the city you're going to andh@& same time if you're in France you're
not emitting carbon dioxide because the electrioitythe railway line is coming from nuclear
power stations. So we can generate a comfortdbitlle if we exploit the capability from
nuclear. We can have a long nuclear discussiothlatitvasn’t the point of your question.

| just want to say we need every tool in the bagneed to examine every possible resource,
because this is a massive challenge and it's goimgquire money. | did set up that Energy
Technologies Institute and the Energy Technololyisstute is a £1 billion investment in the
UK, half the money coming from the private sectlsat it's market facing. £1 billion

might sound like a lot of money, the energy indpgtra multi-trillion dollar industry and

they invest very little in research. | saw thasmsply pump priming for the research that
needs to be done. We need to be spending billiomesearch into all of these potential
solutions and we can do it.

Concrete regime emerging or a realignment — whiatésesting is not only what | said about
the G8 countries but it's what’'s happening in Chand in India. So public opinion in India
has transformed itself. There is a real understangierhaps even a better understanding in
India, if you read the media, than there is Britaiday of the challenges of climate change.
When | first went out to India 6 years ago, during time of the BNJP, there was no
audience whatsoever so there’s a real transformatid it'’s just happened in the last year or
so and | see Manmohan Singh making a very cletarstnt, Deepak [Syble] making a very
clear statement, India is moving in towards a lestip position on this whole issue. Why?
Because India’s coastline is massively under thasatou move forward in time through this
century from increased flooding and that understapdas come through.



In China, equally, the biggest economic miracl€mna is in Shanghai and around
Shanghai. | managed to get a flood and coastahdefanalysis with the Chinese government
going, with our team who did the same for the Bhtisles, and it became clear to them that
Shanghai will not survive to the end of the centumless we reduce greenhouse gas
emissions and so once again | would say the Chipmggburo understands the nature of the
problem.

So I think there’s a realignment emerging in a posiway and of course assuming the
American electorate gets it right then we may esema fruitful solution emerging in a short
time, Copenhagen is a very short time away.

Chair

Well before | thank David I'll just mention one @ Miliband event that we've put on at
short notice which is this time next week, 6.30eharthe Old Theatre, | will be having a
conversation with Will Hutton and Martin Wolf frothe Financial Times on the global
financial crisis and where as | doubt either watheh tonight’s levels of clarity it will be a
first rate discussion from two leading commentator$ow its happened, what is happening
and what are the next steps forward but beforeajlago | would like to once again thank
David, it's the second time he’s been here in regears, it was a tour de force, David and
all I can say is can you come back next week amy ca? Thank you.



