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Abstract
The climate change that we are experiencing now is caused by an increase in greenhouse
gases due to human activities, including burning fossil fuels, agriculture and
deforestation. There is now widespread belief that a global warming of greater than 2oC
above pre-industrial levels would be dangerous, and should therefore be avoided.
However, despite growing concerns over climate change, global CO2 emissions have
continued to climb. This has led some people to suggest more radical “Geoengineering”
alternatives to conventional mitigation via reductions in CO2 emissions.
Geoengineering is the deliberate large-scale intervention in the Earth’s climate
system, in order to counteract man-made global warming. There are two main classes of
geoengineering; direct removal of carbon dioxide from the atmosphere, and solar
radiation management, which aims to cool the planet by reflecting more sunlight out to
space. This briefing note is based extensively on the results of the UK Royal Society
(2009) study “Geoengineering the Climate: Science, Governance & Uncertainty” (see
http://royalsociety.org/WorkArea/DownloadAsset.aspx?id=10768 ), and discusses the
climate effects, costs, risks, and research and governance needs of geoengineering
proposals.

Geoengineering comprises a very wide range of methods which have very different
technical bases, environmental impacts and other properties. This range includes
• Carbon Dioxide Removal (CDR) methods that remove greenhouse gases from
atmosphere (e.g. engineered capture of CO2 from ambient air).
o These address the root cause of problem, would return the climate to
something similar to a former state, and would be generally preferred, but
they only act slowly and are likely to be costly
• Solar Radiation Management methods that reflect a little sunlight (e.g.
injection of small aerosol particles in the upper atmosphere)
o These act quickly, and would be relatively cheap, but only create an
artificial, approximate and potentially delicate balance between two
opposing anthropogenic forcings
o They would also would have to be maintained for several/many centuries
(for as long as greenhouse gases remain in the atmosphere), so they may
not be sustainable in the long term (and there would a major “termination
problem” if one ever had to stop the intervention)
o They also do nothing for ocean acidification (the “other CO2 problem”)
Preliminary overall evaluation of geoengineering techniques (by four main criteria)
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Geoengineering is not a magic bullet: none of the methods proposed provides an
easy or immediate solution to the problems of climate change, and geoengineering is
not a realistic alternative to emissions reductions.
Cutting global emissions of greenhouse gases must remain the highest priority.
However, this is proving to be difficult, and geoengineering may in the future prove
to be useful to support and augment mitigation efforts
Geoengineering is very likely to be technically possible. However, there are major
uncertainties and thus potential risks with all methods, concerning their effectiveness,
costs, and social & environmental impacts
Much more research is needed before geoengineering methods could realistically be
considered for deployment, especially on their possible environmental impacts (as
well as on technological and socio-economic aspects)
Widespread public engagement and debate is also needed, especially to develop
an acceptable national (and where necessary international) system of governance &
regulation (for both eventual deployment and for some research activities)

We do not yet have enough information on any of the possible technologies, so it is too
soon to pick winners, and if geoengineering is ever deployed we are likely to need a
combination of both types of method. We therefore need to commence serious research
and development on several of the promising methods, as soon as possible.
Some methods of both types involve release of materials to the environment, either to the
atmosphere or to the oceans, in areas beyond national jurisdiction. The intended impacts
on climate would in any case affect many or all countries, possibly to a variable extent.
There are therefore inherent international implications for deployment of such
geoengineering methods (and possibly also for some forms of research) which need early
and collaborative consideration, before any deployment or large-scale experiments could
be undertaken responsibly.

