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It is vital that academic evidence is heard if a new global climate change
strategy is to succeed.
BaCkground
The world is in urgent need of a new global agreement on climate change. The first phase of the Kyoto protocol,
currently the only international treaty restricting greenhouse gas emissions, expires in 2012. At the moment, nothing
is lined up to replace it.
The UN Climate Change Conference 2009 brings a vital chance to thrash out a new agreement. If global temperatures
are to be held below the generally accepted danger threshold of 2°C, emissions will need to be cut dramatically
(80% by 2050 compared to 1990 levels) . Yet the immediacy and scale of the reductions necessary are well beyond
anything the international community has been prepared to countenance so far.
For two weeks in December, ministers and officials from all over the world will meet in Copenhagen to agree an
ambitious new strategy. If the resulting agreement is to be strong enough to combat climate change effectively, it
is crucial that decisions are made on the basis of scientific evidence and with the full engagement of the research
community.

the four pillars
Copenhagen need not resolve all the details, but it
must provide clarity on these key issues:
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Mitigation - By how much are industrialised countries willing to reduce their emissions of greenhouse gases?
Adaptation - Many developing countries are already suffering the effects of climate change. What
strategies can be adopted to help states experiencing such problems?
Finance - How are these commitments going to be
financed? Can they be delivered through existing
institutions, or will new financial mechanisms be
required?
Technology transfer - How will the international
community make relevant technologies currently
available in industrialised economies more widely
accessible?

For further information

The Royal Society is a Fellowship of more than 1400 outstanding
individuals from all areas of science, mathematics, engineering and
medicine, who form a global scientic network of the highest calibre. The
Fellowship is supported by over 130 permanent staff with responsibility for
the day-to-day management of the Society and its activities. The Society
encourages public debate on key issues involving science, engineering
and medicine, and the use of high quality scientic advice in policymaking. We are committed to delivering the best independent expert
advice, drawing upon the experience of the Society’s Fellows and Foreign
Members, the wider scientic community and relevant stakeholders.
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In our 350th anniversary year and beyond we are working to achieve ve
strategic priorities:

The James Martin 21st Century School, based at the University of Oxford, was founded to bring together academics from
different disciplines to work on some of the world’s toughest future challenges. At the heart of the 21st Century School’s
work, lies a commitment to creating an impact beyond the confines of academia. While it is not the academic’s job to set
policy, researchers working on issues of global significance have a responsibility to ensure that policy makers are informed by the very best reserach and data available.
• Invest in future scientic leaders and in innovation

• Inuence policymaking with the best scientic advice
• Invigorate science and mathematics education
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• Increase access to the best science internationally

• Inspire an interest in the joy, wonder and excitement of scientic
discovery

September 2009
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With all the publicity surrounding Copenhagen, it is easy to forget that academics were conducting deep research into
every aspect of the climate change challenge long before the arrival of the politicians and policy advocates. The academic community has produced a wealth of excellent research, based on unbiased observation and peer-reviewed analysis.
This research must be the foundation of any agreement reached in Copenhagen.
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Founded in 1660, the Royal Society
is the independent scientific academy
of the UK, dedicated to promoting
excellence in science

21st Century School researchers have been working on a variety of projects with the aim of providing clear guidance and
potential solutions relating to some of the most problematic issues raised at Copenhagen (see below). Projects like these
will help our political, corporate and civil leaders both to understand the issues at stake and to make effective decisions,
backed by scientific evidence and informed by potential solutions to meet those targets.
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effeCtive aCtion

new teChnologies
LIFECar
New kinds of transport solutions are needed to reduce carbon emissions and fuel
consumption.
Dr Malcolm McCulloch, Director of the Institute for Carbon and Energy Reduction in
Transport (ICERT), has led the development of a lightweight electric motor which it is
hoped will reduce fuel consumption and help economies to move away from fossilbased fuels. Originally developed for high performance cars such as the Morgan LIFECar
and the Delta Motorsports Coupe, the motor will also be adapted for aerospace, renewable and industrial applications, where it is expected to offer significant commercial and
environmental advantages.
The motor is just one part of ICERT’s strategic research aims. As well as examining the
effectiveness of various technical solutions to cut greenhouse gases emitted by cars
and road transport, the team is also investigating the whole infrastructure that will be
needed for the successful implementation of practical low carbon transport.

Smart Meters
Consumer behavioural shifts are necessary to make meaningful reductions in household energy consumption.
Research compiled in a report by the Environmental Change Institute (ECI) suggests that
simply providing people with better feedback on their energy use is one of the most
cost-effective ways to produce savings. The Smart Meter is an example of a relatively
simple technological solution to influencing consumer behaviour and hence domestic
carbon emissions.
Dr Malcolm McCulloch developed the Smart Meter behind Intelligent Sustainable
Energy with Chief Technology Officer Jim Donaldson. The ISE Smart Meter allows
households to monitor which individual appliances are consuming electricity in realtime, delivering the data in a form most suited to the individual consumer (e.g. online,
via itemised electricity bills, or potentially as an iPhone application).
The domestic sector represents almost a third of the UK’s energy use. Informing individuals of their household energy use will not only lead to reduced electricity bills for the
consumer but also to significant reductions in carbon emissions nationally.
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poliCy adviCe
Geoengineering
The risks and impacts of geoengineering solutions need to be more fully explored before
decisions are taken.
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Professor Steve Rayner, Director of the Institute for Science, Innovation and Society, co-authored a
Royal Society report which provided the first comprehensive analysis of possible geoengineering
solutions to address climate change. While several technologies were found very likely to be technically feasible and potentially effective in combating climate change, the report identified major
uncertainties regarding their effectiveness, costs and environmental impacts.
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The main message the scientists aimed to deliver was that without a solid understanding of its
implications and side effects, geoengineering could have catastrophic consequences similar to
those of climate change itself. They advised that governments and industry need to work together
to ensure that a governance framework is in place to prevent this.

Deforestation
Urgent collaborative action is needed to protect the world’s forests and combat greenhouse gas emissions.
Deforestation and forest degradation (through agricultural expansion and infrastructure development) account for nearly 20% of global greenhouse gas emissions – more than the entire global
transportation sector. It is now clear that in order to constrain the impacts of climate change, emissions from the forest sector must be reduced.
Researchers at the Environmental Change Institute (ECI) and the Oxford Centre for Tropical Forests
(OCTF) are working on the UN’s REDD (Reducing Emissions from Deforestation and Forest Degradation in Developing Countries) project, looking at policy approaches and potential ways of incentivising governments, companies and forest owners to protect their forests, instead of cutting them
down. Their collaborative research initiatives will contribute to a variety of policy advisory strategies
that aim to galvanise international political will for more effective action to combat climate change.

researCh CollaBoration
‘Four Degrees and Beyond’
Global society needs to make more informed choices about the implications of predicted
average temperature increases.
The Environmental Change Institute brought together scientists, policy specialists and corporate
sector delegates in a three-day conference, held in association with the Tyndall Centre and the
MET Office’s Hadley Centre. Since the late 1990s, greenhouse gas emissions have increased at close
to the most extreme scenarios predicted by the Intergovernmental Panel on Climate Change,
meaning that rates of warming will likely be faster than expected. The conference was the first to
consider the consequences for human, ecological and earth systems of a global temperature rise
well beyond the anticipated minimum increase of 2°C .
By exploring various scenarios and implications of a 4°C temperature rise within the next 40
years, the conference highlighted the need for more informed and bolder decision-making in
order to develop effective mitigation and adaptation strategies for dealing with climate change.

Oceans and the carbon cycle
More complex and integrated understandings of ocean systems are required to assess their
capacity for storing carbon.
The ocean represents one of the most promising locations for storing CO2, being able to absorb
40 times as much carbon as the Earth’s atmosphere. Yet, due to the delicate nature of oceanic
systems, any decision on whether or not to use this store must be informed by a detailed and multidisciplinary knowledge of the potential impacts of such an action.
As increasing levels of atmospheric CO2 force the oceans to take up more CO2, an interdisciplinary
team of scientists at the 21st Century Ocean Institute are exploring the impact that carbon
sequestration and geoengineering might have for the chemistry and biology of the ocean, and
therefore, for the Earth’s future climate. A key potential outcome of the research will be to develop
effective strategies for carbon storage and sequestration that will help combat climate change.
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The James Martin 21st Century School is an innovative
research collaboration of world-leading academics and
experts addressing humanity’s most urgent challenges
and vital opportunities. It was established in 2005 at
the University of Oxford to foster innovative thinking,
deep scholarship and collaborative activity to address
the most pressing risks and to harvest new opportunities of the 21st Century.
The School’s various interdisciplinary teams of researchers work on a wide range of topics of global significance in the broad areas of medical frontiers, energy
and the environment, and social change. By stimulating cutting-edge research, intellectual exchange and
public debate, the School aims to understand and
contribute to the management of systemic risks and to
leverage the opportunities arising from technological
and social innovations.
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