Beware of what you wish for in Copenhagen

Myles Allen

As world leaders board their flights and activiggslal their bicycles towards
Copenhagen, insiders acknowledge there is no ctrecéegally binding deal, public
opinion seems to be becoming ever more skeptichtl@ carbon price is falling. As
General Eisenhower put it at a difficult momentthoe US & Army: “Gentlemen, we
should regard this as an opportunity.”

The opportunity is for the politicians to reaffitimeir commitment to avoid dangerous
climate change; to reaccept that this will likedguire limiting warming to at most two
degrees above pre-industrial temperatures; to atieapthe measures they have been
talking about so far are likely to prove completglgdequate; and to launch a genuine
debate on how it is to be done.

One can imagine a saddle-sore activist grumblingjdh’t cycle all this way for that!”
But a “Global Deal” that pretends to solve the peabbut turns out to be a dead-end
would be much worse than no deal at all. ConsidetWisuccess in Copenhagen” might
mean: endless conferences over emission quotaswWiach your national negotiators
return patting themselves on the back having natgatia slightly-larger-than-expected
guota (remember the Bluefin Tuna). Your governntieah celebrates their success by
sharing these emissions out among their favordastries and interest groups or
auctioning them off for mind-blowing sums of mon#yis not surprising that those
suspicious of Big Government, like Czech Presid&adiav Klaus, recoil in horror.

Yet President Klaus, and his political soul-magtmuld also beware of what they wish
for. They are probably hoping the Copenhagen talkscollapse in an argument about
whether human activity is affecting the climateht For years they have focused solely
on the scientific question of whether there is himg to worry about, in the teeth of
increasingly overwhelming evidence that there s.a&esult, they have yet to engage in
the political question of what is to be done alhibuivhile they are busy grubbing around
in scientists’ hacked e-mails, climate policy isngemade elsewhere.

Politicians on the right who do take global warmgsgiously are too afraid of being
lumped together with those who do not to questen“Kyoto process” at all. They
express bland support for a global cap-and-tragieneand otherwise stick to platitudes
and photo-opportunities.

The problem is that the scientific evidence for wibavill take to avoid dangerous
climate change makes it increasingly hard to belignat a politically-negotiated cap-and-
trade regime will ever get anywhere close. A popaiesconception is that, because only
about 50% of the carbon we release into the atnevspdctually stays there, if we reduce
emissions by 50%, then concentrations will stopgisSo “50%(global-emissions-cut)-
by-2050” will solve the problem. Unfortunately, $his not true. The other 50% of the



carbon we release remains in the near-surface @rehhiosphere, with only a very
small fraction being removed from the “active carloycle” each year. So carbon
dioxide accumulates in the system, and a 50% cetniissions would mean atmospheric
concentrations continue to rise, just roughly lalffast as before.

Avoiding dangerous climate change will require w$irhit cumulative emissions of
carbon dioxide, meaning the total amount we rel@asethe atmosphere over all time,
not just the flow of emissions in any given yeacommitment period. Surprisingly, this
relatively uncontroversial scientific fact is ntt,my knowledge, mentioned anywhere in
any text under consideration in Copenhagen.

A number of papers have been published this yeatipg out the importance of
cumulative carbon dioxide emissions: in one, ptigiisin April, we estimated that
releasing one trillion tonnes of carbon, througssfbfuel combustion, cement
manufacturing and deforestation over the entireodesf industrialization, past and
future, would cause a most likely peak warmingrouad two degrees. How fast we emit
that trillion tonnes makes little difference to peamperatures. Figure 1 shows three
scenarios for carbon dioxide emissions, each otlwborresponds to the same
cumulative total, but which have very different egion rates in 2020: the long-term
temperature response of the climate system issienyar.

This does not, of course, mean that 2020 emissimnsrelevant: the higher we allow
emissions to rise in the short term, the fastey tiave to fall to stay within any given
total: the blue curve shows emissions falling at@6year from the 2030s onwards,
which may well prove technically infeasible. ButZ20emissions matter insofar as they
affect the cumulative total: they do not, in thelwsg, determine the risk of dangerous
climate change. This matters, because many shontfees to meet a 2020 emission-
rate target might have no impact at all on, or exescerbate, the total amount of carbon
dioxide we release over all time.

A second paper, published at the same time aniylédialte Meinshausen of the
Potsdam Institute for Climate Impacts Researclmestd that keeping the risk of
temperatures exceeding two degrees to less thamdoar would require a limit of less
than three quarters of a trillion tonnes of cartf®mwith over half a trillion tonnes of
carbon released already, we can release somewdtsvedn half as much again and the
same again before we are committed to at leastibBgoees of warming.

Estimates of fossil fuel reserves are notoriouislgé, but there are thought to be around
half a trillion tonnes of carbon left in the grouimdthe form of useable oil and gas,
anything up to three trillion tonnes of coal andf ha much again in unconventional
fossil fuels like tar sands. So there is no charidessil fuels running out before we run
out of “space” in the atmosphere to dump the cardhioride they generate — which will
happen, on current trends, in only 20-40 yearsdlealok atttp://trillionthtonne.ord

Acknowledging this point, the German Climate Advis@ouncil (WBGU), in a report
published in June of this year and summarizederf@openhagen Diagnosis” published



last week, proposed an emissions “budget” for 2012050 corresponding to a
cumulative target of about % of a trillion tonnésarbon overall. They proposed
allocating this budget between countries basedhein share of the world population in
2010. Under this budget, the USA would have to cedts net emissions to zero by
around 2020, Germany by 2030 and even China wamaut before 2045. In contrast,
the USA is currently offering to reduce its emissido 17% below 2005 levels by 2020:
a long way from zero.

Under the WBGU proposal, actual emissions in ristingries like the USA could only
continue beyond these dates through the purchasmision rights from poor countries
like India. The scale of wealth transfer througést transactions would be huge,
representing a significant redistribution of wedttm rich to poor nations.

As a scientist, | completely agree with the WBGHSsessment of the need to limit
cumulative carbon dioxide emissions, the advisighilf staying below the two degrees
“guardrail” and the overall carbon budget consisteith this goal. It is important to
stress this, because, as a citizen, | view thesgiption of how to do so with a horror
not far off that of Vaclaf Klaus’.

The problem is that the WBGU'’s proposal, like Jatdassen’s global carbon tax and
Oliver Tickell's “Kyoto2” global auction of emissiopermits, represents a massive
extension of state power over the lives of indialduand private corporations. Everyone
claims that money that is raised through carboadand permit auctions can be used to
reduce the burden of taxation elsewhere or simgaystributed to individuals, but it still
has to pass through a national or supra-natiordggdtalong the way. If this money is
under the direct control of politicians, we all knavhat they will do with it, and if it is
placed in an apolitical “climate bank”, how willahbanks’ directors be held to account?

We have already seen, in Britain, growing publisthiby to even modest measures to
combat climate change like the phase-out of enbrtmgry light-bulbs. It is often said,
quite rightly, that to be effective in preventingndjerous climate change such measures
will have to become much more intrusive. An imduggt is often used is “placing the
world on a war footing” because, of course, in wigil liberties can be suspended,
rationing introduced and so forth.

Journalists tend to assume that climate changéeiam sport, so if you agree with
someone on the science then you have to agredhweith on everything else. Because,
for so long, Kyoto has been the only game in toiwou took climate change seriously,
you had to support the Kyoto process — or sometéugg more intrusive. But given the
likely impacts of climate change over the next 2arng or so, which are the critical
decades for climate change mitigation, | find itykard to believe the public will
stomach the kind of sacrifices that will be neetiedolve the problem if they see them
purely as government-imposed.

But where are the alternatives? Because most eétbpposed to Big Government have
spent the past decade in denial that there is ayblgm at all, there is nowhere for



people like me, who take the problem seriouslydmut't like the sound of a Kyoto-style
solution, to go. Whose demonstration would | jeirCopenhagen? It hasn’t helped that
the “alternatives” put forward by opponents of Ky@to process, like Bjorn Lomborg or
the Bush administration, turn out to be laughab#ffective. This feeds the impression
that the choice is between signing up to Kyotoaing essentially nothing. What we
need is a genuine debate about alternatives tobalgtarbon tax or cap-and-trade regime
that would be just as effective in avoiding dangsrolimate change.

In this week’s issue dflature Geoscience®avid Frame, Chuck Mason and | float one
such proposal. We call it SAFE (Sequestered Adegtegction of Extracted) carbon.
We begin, like the WBGU, from the premise thattittal amount of carbon we can
release into the atmosphere is limited, and theseibstantially more underground in
fossil fuel reserves.

To prevent dangerous climate change, we need toetisat the net flow of carbon into
the atmosphere converges to zero before we readnospheric capacity, currently
estimated to be somewhere between three quartartriiion and one trillion tonnes of
total carbon emissions. One way of ensuring thigld/isimply be to mandate the fossil
fuel industry to sequester (artificially removerfrahe active carbon cycle) a steadily
increasing fraction of the carbon content of thesfiofuel they extract from the ground.

How they remove it should, as far as possiblegheaup to the industry. It could be
sequestered as carbon dioxide underground oryif@mmental concerns are met, in the
deep ocean. If a cost-effective way can be fourdbaig so, it might even be converted
back into limestone rock. We define a source of BARrbon as one in which the
sequestered fraction is tied to cumulative carlbaisgions such that it rises to 100%
before the atmospheric capacity is reached.

Figure 2a shows how we suggest the sequesterambfratiould increase with

cumulative emissions to reach 100% before we reld@strillionth tonne. Politicians
could argue about the exact shape of the curvahkeu isn’t much to argue about: in the
end, we have to connect the lower left corner (aaiffllion tonnes emitted, sequestered
fraction zero) to the upper right corner (a tritlitonnes emitted, sequestered fraction
100%).

If everyone were to use SAFE carbon, it does ndtan#or the climate how much we
consume: the red curves in figures 2b and 2c shawery different scenarios for future
fossil fuel consumption, but if sequestration ratesease as dictated by panel 2a,
atmospheric emissions (blue curves) end up alrdesttical. If, like the WBGU, we
assume that non-fossil greenhouse gas emissiogst®lled through separate
measures, this would prevent dangerous climategeharith no new taxes or restrictions
on anyone’s consumption. Doesn’t that sound aftre@t

Of course, there is a price to pay: carbon capncesequestration is expensive, and no
one really knows how expensive it will be becaus@ne is yet doing it at any scale.
Making carbon SAFE could easily double the codbesil energy over the next 30 years.



But if an industry knows it has to do somethingasice of continuing in a profitable
business, they are generally quite good at fintivegcheapest way of doing it. At
present, our approach to carbon capture and segti@stis a handful of government-
sponsored “pilots”, which are far from guarantesdientify the most cost-effective
approaches. Since the pipes, ports and mines thnwbgh fossil carbon comes into
Europe are very easy to monitor, the European Ucoaitd request its fossil fuel
suppliers to supply it with SAFE carbon within acdde, and invite our trading partners
to do the same.

Under a SAFE carbon regime, consumers would hapayanore for fossil energy. But
they would be paying directly for the cost of emsgrthat their consumption does not
cause dangerous climate change, not for a carlaor tamission permit that is explicitly
intended to change their behavior. |, for one, waqurefer this, since | don’t want to go
through life worrying about whether | have changedbehavior enough.

It may well be that, once the cost of making carB&#E is included in the price,
consumers decide to switch to nuclear or renewatidegy or even to take shorter hot
showers. But that, as Margaret Thatcher would slaguld be up to them.

SAFE carbon would cost much the same for everyacte and poor. Why then would a
country like India ever agree to use it? But we'tloeed India as a whole to use SAFE
carbon: we simply need Indian industry, which wanotsell us stuff, to adopt it. Poor
subsistence farmers, wherever they are, make iteydontribution to climate change.
And they certainly deserve help: it would make petrsense, as part of an agreement for
everyone to use SAFE carbon from now on, for thesponsible for the bulk of
cumulative emissions to date to agree to pay trédishare of the cost of adaptation.

Many activists heading for Copenhagen would seeESédrbon as a lost opportunity for
redistributing global wealth and generally usinignelte policy to right all the wrongs
they see in the world. But if a policy is worth dgj it is worth doing in its own right: in
asking climate policy to achieve too much, we riskchieving nothing at all.



Figure 1: it's the total, stupid. Three scenarios for carbon dioxide emissions giaftel),
each corresponding to a cumulative total emissidrse trillion tonnes of carbon, and
most likely temperature response (right panel). intq@act of emitting a trillion tonnes
faster or slower is dwarfed by uncertainty in tasponse (grey shading).

Figure 2: SAFE Carbon Futures.Under a policy that avoids releasing, for example,
more than one trillion tones of carbon in totag #equestered adequate fraction of
extracted (SAFE) carbon needs to approach 100¥easumulative carbon emissions
approach this total (a). This automatically givesilar atmospheric emissions (blue
lines, panels b and c) under very different scexsdb for future fossil fuel consumption
(red lines), but requires very different leveldatl sequestration (grey regions). (A1T-R
based on A1T scenario, corrected to Al to 2010 dIRS% increase in the rate of growth
of renewable energy after 2020 and a doubling ofear capacity between 2050 and
2100.)

German version appeared in the Frankfurter Allegeengeitung, December 7th:
http://www.faz.net/s/IRubC5406E1142284FB6BB79CES81766E/Doc~E2C1B117E2
4EE4783A05AFD5816ADASEO~ATpl~Ecommon~Scontent.html

based on Allen, Frame & Mason, Nature Geoscieri@esember, 2009:
http://www.nature.com/ngeo/journal/v2/n12/full/n@é&8.html|




