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China and the blunt temptations of
geo-engineering: the role of solar
radiation management in China’s
strategic response to climate change

Kingsley Edney and Jonathan Symons

Abstract Amid growing alarm over the rising atmospheric concentration of green-
house gases, increasing attention is being given to ‘geo-engineering’ technologies
that could counteract some of the impacts of global warming by either reducing ab-
sorption of solar energy (solar radiation management (SRM)) or removing carbon
dioxide from the atmosphere. Geo-engineering has the potential to dramatically
alter the dynamics of global climate change negotiations because it might cool
the climate without constraining fossil fuel use. Some scholars have expressed
concern that certain states may be tempted to act unilaterally. This paper assesses
the approach that China is likely to adopt towards governance of SRM and the
implications this holds for broader international climate negotiations. We survey
Chinese public discourse, examine the policy factors that will influence China’s po-
sition, and assess the likelihood of certain future scenarios. While Chinese climate
scientists are keenly aware of the potential benefits of geo-engineering as well as
its risks, we find that no significant constituency is currently promoting unilateral
implementation of SRM. China will probably play a broadly cooperative role in
negotiations toward a multilaterally governed geo-engineering programme but will
seek to promote a distinctive developing world perspective that reflects concerns
over sovereignty, Western imperialism and maintenance of a strict interpretation
of the norm of common but differentiated responsibility.

Keywords Geo-engineering; China; climate change; global governance; solar radi-
ation management.

Introduction

In late September 2011 an international group of scientists involved in the
Solar Radiation Management Governance Initiative (SRMGI)1 travelled
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2 The Pacific Review

to China for a series of high-level meetings with Chinese scientists and
government officials. Discussions covered a controversial topic that is
rapidly assuming a central place in the international response to climate
change – namely, solar radiation management (SRM). This is a form of
geo-engineering that seeks to counteract some of the impacts of global
warming by reducing the earth’s absorption of solar energy. Amid growing
pessimism about the international community’s capacity to avert dangerous
climate change by restraining greenhouse gas (GHG) emissions, SRM
technologies that were once derided as dangerous fringe science are rapidly
gaining scientific and diplomatic attention (Royal Society 2009; Ridgwell,
Freeman and Lampitt 2012). SRMGI’s meetings in Beijing were conceived
as the first step in a long-term international engagement with Chinese
climate scientists and policy-makers and this engagement seems destined
to have serious ramifications. Since China is the world’s largest and fastest
growing GHG emitter, it is also the single most significant player in climate
negotiations. Were China to implement SRM unilaterally, or even propose
it as a substitute for other mitigation actions, this would dramatically alter
the dynamics of multilateral climate negotiations. China’s approach to SRM
is therefore significant for both the development of an international frame-
work to govern geo-engineering and the wider climate regime-complex.

SRM techniques, such as dispersing sulphate particles in the stratosphere
to reflect solar energy, would allow the global climate to be cooled rel-
atively cheaply, albeit with significant environmental drawbacks (Barrett
2008; Goes, Tuana and Keller 2011). Many technologically advanced states
probably already possess the capacity to implement SRM unilaterally,
atmospheric SRM research is occurring (SPICE 2011) and we know
from natural volcanic events that aerosols can lower global temperatures.
Geo-engineering is also rapidly gaining diplomatic attention. In late 2010
the Intergovernmental Panel on Climate Change (IPCC) announced that
geo-engineering would be covered in that organization’s Fifth Assessment
Report (2014), while a non-binding partial moratorium was negotiated
at the tenth UN meeting of parties to the Convention on Biodiversity
(2010).

In addition to creation of ‘SRMGI’ as a collaborative governance initia-
tive, awareness of the implications of geo-engineering has also prompted
calls for a cooperative international research programme, for negotiation
of a global agreement governing geo-engineering research and implemen-
tation (UK House of Commons 2010; Victor 2011: 190–6), and activist de-
mands for a complete moratorium (ETC Group 2010). Since international
discussion of geo-engineering governance is only just beginning and there
is as yet no binding international law constraining SRM, there is no legal or
practical barrier to a technologically capable state unilaterially inititating a
SRM programme.

SRM has the potential to transform the politics of negotiations among
parties to the United Nations Framework Convention on Climate Change
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K. Edney and J. Symons: China and geo-engineering 3

(UNFCCC), because these technologies might allow some adverse im-
pacts of climate change to be avoided without limiting GHG emissions.
At present, constraining GHG emissions necessarily also constrains short-
term economic growth. This is because carbon dioxide, which is the key
driver of climate change, is released by the chemical process through which
combustion of fossil fuels generates energy. The tight link between eco-
nomic growth and energy use creates a dilemma for high-growth economies.
Policy-makers might therefore be tempted to view SRM as a substitute for
control of emissions. Analysts commonly stress that SRM is a flawed option
that should be subject to international governance and utilized only in the
event of sudden, dangerous climatic change. However, states’ enthusiasm
for substituting SRM for traditional emissions abatement is likely to vary
with their perceived vulnerability to climate change, willingness to sacrifice
economic growth, and attitudes to human manipulation of the natural envi-
ronment. Some analysts fear China or another state may already be exper-
imenting with SRM with a view to possible unilateral action (Victor 2011:
192; Hamilton 2013: 138–157). David Victor (2011: 196) writes that:

Governance in geo-engineering is a race between the slow, bottom-
up essential process of conducting research and crafting usable norms
and the blunt temptations for some countries to geo-engineer on their
own without regard for the side effects.

China may be unusually susceptible to the ‘blunt temptations’ of geo-
engineering: it is politically dependent on maintaining rapid economic
growth, conceptualizes climate change as a form of environmental impe-
rialism, is a self-proclaimed leader of developing countries and possesses
a large landmass and an unrivalled existing weather manipulation pro-
gramme that would enable unilateral implemention of SRM (UK House
of Commons 2010: EV 34). Moreover, China has long resisted binding legal
environmental obligations, for example by refusing to sign the 1977 ‘Con-
vention on the Prohibition of Military or Any Other Hostile Use of En-
vironmental Modification Techniques’. For these reasons China, which is
already an indispensible player in international climate negotiations, is also
likely to become vital to the regulation of geo-engineering. At the same
time as Chinese leaders place paramount importance on preserving eco-
nomic growth, they also appear to be genuinely concerned about the im-
pacts of climate change – particularly for water supplies and agricultural
production (NDRC 2007). It follows that Chinese officials might view SRM
as an economically advantageous path through which climate change im-
pacts (such as sea level rise and melting of the Himalayan glaciers) might
be limited. The very prospect of geo-engineering carries the potential to in-
fluence UNFCCC negotiations by changing China’s risk-perception, which
may in turn alter its negotiating strategy. China’s developing response to
geo-engineering is consequently already of significant practical import.
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4 The Pacific Review

In this article we respond to Victor’s reflections on the blunt tempta-
tion of geo-engineering by assessing the approach that China is likely to
adopt towards SRM and the implications this holds for its stance in broader
climate negotiations. Since China’s policy-making process is opaque and
Chinese authorities and scholars have made very limited public statements
concerning geo-engineering, we come at this problem in several ways. Af-
ter summarising the current status of climate change negotiations and out-
lining the emergence of geo-engineering as a serious mitigation option we
assess the current status of the geo-engineering debate in China. We do this
by reviewing published commentary (mass media and academic) on geo-
engineering, seeking to identify both official perspectives and emerging sci-
entific views.2 The relatively open debate in the Chinese press suggests that
there is probably no official Chinese Communist Party (CCP) position on
the topic as yet. Our informal discussions with Chinese climate scientists
also indicate that scientists close to the CCP are keenly aware of SRM, but
China is not currently conducting SRM experimentation and many Chinese
scientists are deeply concerned about SRM’s likely adverse consequences.

Indeed, representatives of SRMGI, who held a series of meetings in late
September 2011 on SRM research and governance questions with a va-
riety of Chinese groups including the China Meteorological Administra-
tion, have probably been the most significant advocates of knowledge ex-
change and debate on SRM research in China to date.3 Nevertheless, after
considering a range of factors likely to shape future Chinese SRM policy,
we argue that China’s policy-makers are likely eventually to advocate use
of SRM. We speculate that China’s position in international debates over
SRM might mirror the role that it has played in the transatlantic dispute
over genetically modified foods. Here, although China has approved genet-
ically modified crops it has acted cautiously in order to avoid international
criticism. However, awareness of SRM is also likely to strengthen China’s
insistence on a very asymmetrical interpretation of the norm of ‘common
but differentiated responsibility’ (CBDR) in UNFCCC negotiations.

Failure of international mitigation efforts

Whatever the successes of UNFCCC negotiations, to date they have not
stopped the accumulation of greenhouse gases in the atmosphere. Future
mitigation efforts may be more successful; however, given the sclerosis
of UNFCCC negotiations that do not even aspire to implement binding
emission constraints on most parties before 2020, even the most optimistic
emissions projections suggest significant future warming. In 2010 the
International Energy Agency calculated a ‘new policies scenario’, which
predicts future carbon emissions in the unlikely event that all commitments
under the Copenhagen Accord and G20 agreements (such as phasing out
fossil fuel subsidies) were implemented. This scenario suggests that atmo-
spheric GHG emissions would stabilise at an equivalent of 650 parts per
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K. Edney and J. Symons: China and geo-engineering 5

million (ppm) of CO2 a figure consistent with likely long-term temperature
increases in excess of 3.5◦C (OECD/IEA 2010: 53). It remains difficult
accurately to predict future temperatures because the level of future
emissions and the ‘sensitivity’ of climatic systems are unknown; however,
credible analysis has suggested that warming of around 2◦C might occur
before 2050 and warming in the vicinity of 3 to 6 degrees by 2100. Some
scholars point to evidence that emissions levels are outstripping previous
IPCC estimates, and draw more alarming conclusions. However, even the
temperature change predicted by IPCC estimates is unprecedented and the
full consequences defy prediction.

To date, warming of around 0.76◦C above pre-industrial levels has oc-
curred – this is believed to be associated with changing weather patterns
and an increased incidence of extreme weather events. Some respected sci-
entists suggest that the planet is already entering a danger zone where ex-
isting atmospheric concentrations of CO2 are likely to cause warming in ex-
cess of 2◦C. Atmospheric concentrations of carbon dioxide are (as of May
2013) in the vicinity of 398 ppm, as compared to a preindustrial maximum
of around 280 ppm, and are continuing to increase by more than 2 ppm per
year. James Hansen, chief climate scientist at NASA Goddard Institute for
Space Studies, has argued that current atmospheric concentrations are al-
ready unsafe and that ‘if humanity wishes to preserve a planet similar to
that on which civilization developed and to which life on Earth is adapted
[ . . . ] CO2 will need to be reduced . . . to at most 350 ppm’ (Hansen et al.
2008: 217). This disparity between contemporary conditions and predictions
based on current GHG concentrations arises due to the considerable delay
between GHG emissions and their full climatic consequences.

Emergence of geo-engineering

Some leading scientists, believing it is now inevitable that the planet will
face a period where GHG emissions overshoot a ‘safe level’, have become
reluctant advocates of advancing geo-engineering research and develop-
ment, at least to the point where it becomes a live option that could be used
to avert dangerous warming (Crutzen 2006: 211–19). Although there is no
universally accepted definition, geo-engineering can usefully be understood
as ‘the deliberate large-scale manipulation of the planetary environment to
counteract anthropogenic climate change’ (Royal Society, 2009: 1). Such
technologies fall into two broad categories: those that block absorption of
solar energy (SRM) and those that remove carbon dioxide from the atmo-
sphere (carbon dioxide removal, CDR). Unfortunately, all proposed meth-
ods are currently either prohibitively expensive (CDR) or likely to carry
severe adverse environmental consequences (SRM). Whereas SRM seeks
to create a novel planetary condition where temperature is stabilized de-
spite raised levels of atmospheric greenhouse gases, CDR techniques work
to remove CO2 from the air and thus restore the atmosphere’s chemical
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6 The Pacific Review

composition to something closer to pre-industrial levels. Were cheap and
effective CDR techniques available they might gain widespread support
because it seems likely to have fewer environmental drawbacks and would
produce gradual climate impacts. However, at present CDR techniques re-
main expensive or ineffective. For example, tests seeking to increase the
oceans’ absorption of CO2 (carbon is captured when biological materials
sink) through fertilization of algal blooms with iron have had disappointing
results (Lampitt et al. 2008). If economical ways to remove large quanti-
ties of CO2 from the atmosphere are ever developed, global climate nego-
tiations will become less difficult as the cost-benefit pay-off of mitigation
action would improve.

By contrast, SRM is demonstrably effective but highly controversial. Dis-
persal of sulphate particles into the stratosphere is the most widely dis-
cussed SRM approach, in part because it replicates the natural phenomenon
where volcanic eruptions spew ash (which contains sulphates) into the at-
mosphere. For example, the 1991 eruption of Mt Pinatubo (Philippines)
led to a temporary decrease in global temperatures of approximately
0.4◦ – 0.5 C (Lampitt et al. 2008). This phenomenon could be reproduced
reasonably cheaply. Indeed, scientists believe that pollution consequent
from fossil fuel burning already achieves a degree of unintended SRM
(Crutzen 2006: 211). Here, sulphur particles act as cloud condensation nu-
clei that alter the physical properties of clouds, change rainfall patterns and
increase cloud ‘albedo,’ thereby reflecting sunlight and lowering the earth’s
absorption of solar radiation (Crutzen 2006: 211). Perhaps ironically, recent
efforts to control sulphur pollution will likely lead to the acceleration of
warming. Paul Crutzen has raised the possibility of releasing sulphate par-
ticles directly into the stratosphere to replicate the cooling effect of pollu-
tion, while minimizing environmental and public health impacts. Scientists
have also envisaged more complex and expensive SRM technologies that
would use mirrors, films, or dust clouds assembled from asteroids in space
to reduce direct radiation, potentially with fewer environmental drawbacks
(Moore et al. 2010: 1570) Alternatively, cloud whitening or ‘surface albedo
modification’ (e.g. reflective white roofs) might achieve limited, localized
impacts.

The poor progress of climate negotiations and the long delay between
GHG emissions and their climate impacts have led some scientists to pro-
pose SRM as a back-up option in the event of rapid climatic changes. At
present no state is formally calling for implementation of this technology.
However, as it becomes increasingly apparent that negotiations under the
auspices of the UNFCCC will not avert all of the harmful consequences
of climate change, it is likely that views will change. States that are unusu-
ally concerned about slow-developing, irreversible changes such as sea-level
rise and glacial melting that are predicted on the basis of current atmo-
spheric concentrations of GHG might potentially become early advocates
of preventative SRM action. Alternatively, states that find restraining GHG
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K. Edney and J. Symons: China and geo-engineering 7

emissions particularly challenging might promote SRM as a partial sub-
stitute for mitigation. While economic modelling suggests that geo-
engineering would play only a small part in an optimal economic response
to climate change (Goes, Tuana and Keller 2011), political obstacles
mean that economically optimal policies are not being implemented.
Geo-engineering’s appeal arises in the context of a political failure to
achieve effective emissions abatement.

Many concerns surround SRM. The most fundamental of these is that,
rather than preserving stable atmospheric composition, SRM will control
temperature while allowing permanent chemical changes to occur; this will
alter the wider environment in complex ways. For example, the process of
ocean acidification would continue unchecked. Modelling also suggests that
SRM will cool the tropics more than higher latitudes (Fox and Chapman
2011: 3) while dispersal of reflective particles in the upper atmosphere could
also create regional changes in precipitation and other weather patterns,
reduce the productivity of solar power generators, increase crop yields,
and harm the stratospheric ozone layer (Morrow et al. 2009: 5). Predicted
changes in rainfall and temperature might prompt disagreement over the
ideal level and type of geo-engineering. For example, one study has sug-
gested that China might advocate considerably more intense SRM than
would India if each pursued the goal of minimizing variation in both rain-
fall and temperature (Ricke et al. 2010: 538). Other research counters that
regional differences will be modest (Moreno-Curz et al. 2011). However,
such research is in its infancy, and existing modelling investigates the impli-
cations of only relatively simple SRM techniques.

If geo-engineering were ever widely deployed it seems likely that a suite
(or ‘cocktail’) of geo-engineering measures would be employed to tailor de-
sired outcomes (Victor 2011: 189). For example, in many places SRM would
lower rainfall (Ricke et al. 2010: 538), so it might be coupled with regional
weather modification to induce rain. Local manipulation of ocean chem-
istry and temperature might be employed to reverse acidification/bleaching
around valuable coral reefs. Disagreements over the scale and type of geo-
engineering are also likely within states, especially in large countries such
as China that encompass temperate, sub-tropical and tropical zones. Bal-
ances would need to be struck between temperature control and the con-
sequent reduction in rainfall, while the background variability of weather
patterns would complicate decision-making and confuse public perceptions
concerning the effectiveness of SRM. Scientific uncertainty and divergent
cultural attitudes concerning human manipulation of the environment will
also complicate decision-making at both national and international levels.

Significantly, international disagreement over geo-engineering will go be-
yond debate over preferable climatic outcomes. States may also be con-
cerned about the wider implications of geo-engineering. For example, the
potential for solar shades to be used as weapons against individual terri-
tories has long been recognized and the US Defense Advanced Research
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8 The Pacific Review

Projects Agency is known to have considered research into geo-engineering
(Keith 2000; Kintisch 2009). Low-lying states with particular concerns about
sea-level rise have to date been strident advocates of emissions abate-
ment and opponents of SRM; however, continued disappointment with
UNFCCC negotiations might lead them to demand strong, early SRM in-
tervention. Conversely, states with strong interests in mining exploration
within an ice-free Arctic Circle, or in the opening of the Northwest Pas-
sage might conceivably be motivated to oppose measures that might pre-
serve ice-cover. Opposition to SRM may involve an incongruous ‘baptist
and bootlegger’ coalition of environmentalists who resist the hubris of in-
tentional intervention in nature, sceptics who question the reality of anthro-
pogenic climate change and those select interests that stand to benefit from
a warming planet.

Current status of geo-engineering in China

We pursued a number of avenues in order to assess the current state of pub-
lic and elite discussion of geo-engineering and to identify existing research
in China. Focusing on the keywords geo-engineering (diqiu gongcheng), so-
lar radiation management (taiyang fushe guanli), and climate change (qi-
hou bianhua), we searched relevant scholarly and official publications, press
release-style statements from universities and research institutes, confer-
ence programmes, and general Chinese-language media reports.4 To sup-
plement this information we contacted a wide range of Chinese climate sci-
entists and policy-makers to ask for their assessments of China’s position
on geo-engineering. While conducting this general assessment of the pub-
lic discourse on geo-engineering, we also looked for discussion of specific
questions that we anticipate are likely to be contentious within China, and
whose resolution cannot be readily predicted. The most significant question
concerns whether China would embark on SRM alone, or would prefer to
research and implement geo-engineering through a collaborative interna-
tional research programme. Other questions include the degree to which
China would resist deliberate interference in the atmosphere and the do-
mestic political factors pushing towards or against SRM.

Public discussion of geo-engineering issues

Information about geo-engineering is now widely available in China
through the news media. Around a dozen different articles, including
lengthy feature articles, were published in online news outlets from the be-
ginning of 2009 until the end of 2010. Many – particularly those published by
the CCP’s official news organization Xinhua – were reproduced on multiple
websites, increasing the exposure of individual articles. Public Chinese dis-
cussion has closely followed the development of such debates in the West.
Chinese reporting has moved from treating geo-engineering as a fringe
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K. Edney and J. Symons: China and geo-engineering 9

science to more serious coverage. Articles in Chinese media outlets explain
that geo-engineering can be divided into plans to reflect sunlight (SRM) and
plans to reduce carbon in the atmosphere (CDR) and outline the actions
that various geo-engineering concepts would require, discussing the same
technological concepts that have appeared in Western media reports. Early
translations into Chinese from Western publications such as The Economist
and Science magazine are now being supplemented by original reporting
by Xinhua or other Chinese media outlets, although translated articles still
appear. Articles on geo-engineering have appeared in both state-run and
commercial newspapers.

Attitudes towards geo-engineering presented in these articles are mixed.
Nearly all note the uncertainty and danger surrounding geo-engineering
techniques, but opinions regarding the feasibility, risk, and urgency of geo-
engineering vary. These range from fatalistic – one article states that it is
‘widely believed’ that in the event of a major ecological catastrophe coun-
tries around the world will ‘join hands’ and implement geo-engineering – to
those that urge caution and state that geo-engineering is not a ‘magic pill’
for dealing with climate change (Sina 2010; Xinhua 2009).

Despite increasing coverage, Chinese reporting very rarely addresses
questions relating to geo-engineering’s political implications. Only a small
number of articles have mentioned political issues such as how future re-
search should be governed and the prospects for international cooperation.
Some reports mention that a focus on geo-engineering could undermine ef-
forts to lower emissions (Netease 2009). An article published in late 2010 by
Xinhua, the official news agency, provides the most direct attempt to outline
political issues surrounding geo-engineering (Yuan 2010). After explain-
ing the basics of geo-engineering this article examines both technical and
political obstacles. In addition to stating the potential for geo-engineering
to detract from efforts to reduce emissions, it notes that SRM research is
mainly carried out by large-scale enterprises in developed countries and
that this raises questions about how technological applications should be
spread, how responsibility should be assigned, and how any profits should
be shared. The article claims this could mean that geo-engineering founders
on the same political problems facing efforts to reduce carbon emissions. It
concludes by quoting the view of a Western environmentalist that it is ‘ab-
solutely unacceptable’ for the governments of a handful of wealthy coun-
tries to begin geo-engineering research without first obtaining global sup-
port, and then noting the opinion of a geo-engineering researcher that it
would be better to spend a few years debating the issues rather than rush
to conduct experiments now. The announcement by the IPCC at Cancun
that geo-engineering would feature in the organization’s next report was
covered by an article in the China Daily that was then republished widely
in the Chinese media (Liu 2010). The non-binding resolution limiting geo-
engineering activities passed at the UN Convention on Biological Diversity
meeting in Japan in October 2010 was also reported (Chen 2010).
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10 The Pacific Review

Elite awareness and opinions

Chinese media coverage indicates that Chinese climate scientists are
aware of the issues surrounding geo-engineering. Some original Chinese
reports question local scientists on their views regarding geo-engineering.
While some scientists have advocated further research, they also point out
serious barriers and even dangers to the deployment of geo-engineering
technologies. Zhu Congwen, a researcher at the Chinese Academy of
Meteorological Sciences, expressed scepticism about SRM technologies
in an article published on Xinhua’s website in October 2010. He warned
that there would be unintended consequences, such as disastrous shifts in
weather patterns, if SRM was put into practice and highlighted the insignif-
icance of human power in comparison to the power of the natural world.
Zhu noted that previously ‘we emphasized humanity’s triumph over nature,
which left us with some bitter lessons’ and stated that he did not support the
implementation of such projects. Although Zhu acknowledged that SRM
research had achieved some success in laboratory simulations he did not
anticipate that these projects could achieve their desired outcomes in the
real world. In the same article Wang Gengchen, a researcher at the Chinese
Academy of Sciences’ Institute of Atmospheric Physics, stated that research
into SRM should be encouraged, although he was somewhat sceptical of
the practicality of such technologies (Xinhua 2010). Wang claimed that
since the idea that increases in carbon emissions are directly responsible for
global warming is still the subject of much dispute in the scientific commu-
nity, the question of whether or not it is necessary to use geo-engineering
to reduce carbon emissions ‘requires careful consideration’. Wang noted
that the costs of SRM ‘could far exceed humanity’s imagination’ and that it
would be ‘very difficult for any country to have the manpower and financial
resources for adequate safeguards’ against such costs. Wang also doubted
the prospects for multilateral cooperation in this area.

In an article printed in Guofang Shibao (National Defence Times) in late
2010, three unattributed quotations from Chinese experts again painted
geo-engineering in a largely negative light. The first statement, which
was ascribed to an anonymous Beijing University global warming expert,
claimed that SRM would definitely have a global ecological impact and
would require intergovernmental cooperation because any country’s use of
this technology would have international impacts. The second was a quota-
tion from a Chinese meteorologist, who questioned whether anyone would
be willing to pay for expensive large-scale geo-engineering experiments
such as covering glaciers. A final quotation, from an unnamed ‘Chinese
scholar’, pointed to the dangers of implementing CDR by fertilizing algal
blooms (Wei 2010). Another article published in September 2010 cited the
views of Nanjing University professor Tan Zhemin. Tan acknowledged in-
creasing debate over protecting the environment through geo-engineering
but argued that geo-engineering, which the article described as including
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K. Edney and J. Symons: China and geo-engineering 11

weather modification and the production of artificial trees (a form of CDR),
should only be an emergency measure, and ‘changing people’s lifestyles’ to
reduce carbon emissions should be the main focus (Yangzi Wanbao Wang
2010).

Another senior figure in China’s climate science community who has
also expressed views on geo-engineering is Fang Jingyun, a Peking Uni-
versity professor of ecology and member of the Chinese Academy of Sci-
ences, who in 2010 became a panel member on the International Academy
Council’s UN-sponsored review of the IPCC. In 2009 he headed a Chinese
Academy of Sciences investigative project on China’s strategic response
to climate change research that reported to the State Council. Fang has
argued that research into the feasibility and potential ecological impact
of geo-engineering technologies should be initiated ‘as soon as possible’,
while also stressing that developed countries bear the main responsibility
for emissions reduction and that a fair, legitimate, and verifiable interna-
tional agreement to reduce carbon emissions is necessary (China.com.cn
2010).

Senior climate meteorologist and Deputy Director of the National Cli-
mate Change Experts Committee, Ding Yihui, has argued publicly that geo-
engineering technologies should only be used if we reach a point of sudden
irreversible change. However, he cites the view of a Royal Society member
that geo-engineering will be the only available option if mitigation is unsuc-
cessful (Ding 2011: 38). Along similar lines, Zhang Qiang et al. (2011: 497)
claim that geo-engineering will very likely emerge as a ‘scientific choice’
once the pros and cons have been weighed up.

The range of opinions on geo-engineering expressed by Chinese re-
searchers, coupled with the wide variety of information available in the
Chinese press, seems to indicate that both media outlets and scholars feel
largely unconstrained by official restrictions when discussing this issue in
general terms, although there seems to be some reluctance to talk specifi-
cally about China’s role. This implies that there is as yet no official policy
position that might either render opinions concerning geo-engineering po-
litically sensitive or provide guidance on how to discuss the issue in the
Chinese context.

Geo-engineering as a policy option

We could not find any public discussion of SRM as a possible unilateral
option for China. The National Development and Reform Commission’s
(NDRC) 2012 report on China’s response to climate change discusses car-
bon capture and storage, such as pilot projects examining marine biological
and ocean-floor carbon capture and sequestration, but makes no mention
of SRM (NDRC 2012). Currently there seems to be no official policy po-
sition on SRM, although there are clear signs of emerging official inter-
est in geo-engineering research. In 2012 the Earth Sciences Division of the
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12 The Pacific Review

National Natural Science Foundation of China, which is affiliated with the
State Council, listed ‘mechanisms for human influence on the environment’
as one of 11 main areas eligible for research funding. ‘Geo-engineering and
global change’ was listed as the first ‘important research direction’ in this
category (NSFC 2012). In its section on understanding the scientific foun-
dations of climate change, China’s National Scientific and Technological
Actions on Climate Change During the 12th Five-Year Plan Period policy
document states that exploratory research into geo-engineering should be
developed, although it does not provide further details (MOST 2012: 8).

In the Chinese media geo-engineering remains an issue that is almost ex-
clusively associated with the scientific activities and government policy of
other countries. Chinese media reports have noted that the White House
is exploring the possibility of using geo-engineering as part of its broad re-
sponse to climate change and that the British parliament has also debated
the technology (Netease 2009). Non-Chinese geo-engineering experts such
as Ken Caldeira and John Shepherd are regularly quoted in Chinese geo-
engineering articles and the views of foreign environmental NGO work-
ers such as ETC Group’s Diana Bronson are also occasionally cited (Yan
2009; Chen 2010). Opinions and reports from the UK’s Royal Society, Pres-
ident Obama’s top science and technology adviser John Holdren, politi-
cal analysts such as David Victor and scientific luminaries such as Thomas
Schelling and the late Edward Teller have also appeared in Chinese news-
paper reports (Netease 2009; Li, L. 2010). Newspapers have reported on
overseas geo-engineering research and development such as the efforts of a
multinational scientific team to generate algal blooms in water south of the
African continent and a national German geo-engineering research plan
(Xin 2009; Han 2010).

Academic publications and geo-engineering research programmes

China is researching and developing carbon capture and storage tech-
nologies, and to a lesser extent CDR, as part of its shift to a low-carbon
economy, and many academic articles relating to this research have been
published in China (e.g. Xiang 2010). However, we have been informed by
distinguished scientists in China that SRM is not currently being researched
locally. The absence of published research on the topic is consistent with
this claim. A small number of papers on geo-engineering have been
published in Chinese-language academic journals, but they provide a
broad overview of the area rather than articulating original policy or
scientific research (e.g. Fang 2011). A few recent papers have examined
the issue of geo-engineering governance, however, and have made some
general suggestions without specifically referring to any Chinese SRM
research or policies. Pan Jiahua of the Chinese Academy of Social Sciences
suggests further research into the scientific, economic, legal, and security
aspects of geo-engineering to provide a stronger basis for international
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K. Edney and J. Symons: China and geo-engineering 13

negotiations and policy choices (Pan 2012). Sun and Wang (2012) survey
the international literature on geo-engineering governance and argue that
developing stronger global norms is vital, while also claiming that compre-
hensive regulation is not currently feasible and geo-engineering should not
detract from efforts to reduce emissions. Both articles refer to the ‘Oxford
Principles’ for geo-engineering governance (Rayner et al. 2010).

The only research on geo-engineering connected to China that has been
cited in the Chinese media is a study carried out by a team led by British
paleoclimate and glaciology expert John Moore, who is Chief Scientist at
Beijing Normal University’s College of Global Change and Earth System
Science. This research casts doubt on the capacity of geo-engineering tech-
niques to prevent sea levels from rising (Xinhua 2010). Despite official en-
couragement of geo-engineering research, there is as yet no published Chi-
nese scientific research focusing on SRM.

Policy factors for China’s consideration of solar radiation
management

Environmental risks from climate change

The predicted implications of warming on the scale described earlier for
China are significant. China is already experiencing diverse climate changes
that include prolonged drought in the north, flooding in the south and
glacial melting in the Himalayas (glacial melt is a key water source in many
Chinese rivers). Significantly, policy-makers now appear to be fully cog-
nisant of these predictions. In 2007 the NDRC produced a document titled
‘China’s National Climate Change Programme’ which details anticipated
impacts for China. Predictions, which are largely drawn from the IPCC’s
fourth assessment report, include: ‘increased instability in agricultural pro-
duction’ and the possibility of a ‘drastic increase’ in agricultural produc-
tion costs; aggravated desertification; ‘increased frequency and duration of
drought occurrence’; ‘increased rate in disease breakout for domestic ani-
mals’; threats to biodiversity; declining glacial areas, drying of inland lakes
and wetlands, and reduction in snow-cover. The report suggests that climate
change has already altered water distribution with decreasing runoff in all
major river systems (Haihe River, Huaihe River, Yellow River, Songhua-
jiang River, Yangtze River, and Pearl River), increasing drought in the
North and flooding in the South. Interestingly, a significant increase in for-
est productivity is also anticipated (NDRC 2007: 16–19).

It is projected that North – South water disparity will become more
pronounced in the future, with particularly adverse impacts on Ningxia
Autonomous Region and Gansu Province. Under these patterns the arid
continental river basins (Haihe-Luanhe River, Huaihe River basin, and
Yellow River basin) are identified as the most vulnerable regions. While
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14 The Pacific Review

the report anticipates that most impacts on water availability can be man-
aged, as climate impacts deepen the temptation to employ technological
responses will increase.

Experience with weather modification

China’s approach to weather modification may provide some clues concern-
ing its ultimate attitude to SRM as the two areas are somewhat analogous.
Chinese agencies are involved in a significant level of weather modification
activity, particularly the use of cloud-seeding rockets in drought-prone
parts of the country. Most of the international attention surrounding these
efforts has focused on their role in ensuring clear skies in Beijing during
the 2008 Olympic Games. However, the use of these techniques is far more
widespread and more related to broader environmental concerns than such
coverage might indicate. The Chinese Meteorological Administration’s
(CMA) most recent weather modification programme, which began in
2006, describes current weather modification in terms of the following
objectives: increasing rain in response to drought, increasing water levels
in rivers and reservoirs, snowmaking, preventing and mitigating hailstorms,
eliminating fog around airports and roads, preventing forest fires, and
guaranteeing the weather for important events (Chinese Meteorological
Administration (undated): 4). The official administration of such efforts
by the central authorities began in 2002 when the State Council drafted
regulations governing weather modification (Central People’s Government
of the People’s Republic of China 2002). In 2005 the State Council high-
lighted the importance of this area when it published a notice regarding the
strengthening of weather modification work (Central People’s Government
of the People’s Republic of China 2005). A Weather Modification Office
was formally established within the CMA in 2007 (Han 2007).

Funding for weather modification has been substantial. In the first ten
months of 2010, 23 provinces allocated a total of 762 million yuan (approx.
US $120 million) to various projects (Zhang, X. 2010). Central authorities
have also supplemented regular funding with special resources in response
to weather events such as drought, and the Ministry of Finance has made
provisions for the country’s weather modification programme in its budget
since 2009 (Zhang, X. 2010). For example, in early 2011 the Ministry made
an emergency appropriation of an additional 7.5 million yuan (approx US
$ 1.17 million) to support urgent weather modification work by the CMA
(Zhang 2011). Chinese researchers have investigated technical problems
facing weather modification programmes, weather modification policy,
and legal issues that arise when these activities cause harm (Zhang, Y.
2010).

China’s openness to large-scale engineering of natural systems is also il-
lustrated by a variety of other mammoth efforts to dramatically alter the en-
vironment. Work on the South – North Water Transfer Project, which was
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K. Edney and J. Symons: China and geo-engineering 15

initially proposed in the 1950s, has been ongoing since 2002. This project is
intended to divert six trillion gallons of water each year and will cost twice
as much as the Three Gorges Dam (Wong 2011). A summit in late 2010 also
discussed an ambitious new plan to pump seawater from Bohai to Xinjiang
(Li, M. 2010).

Economic temptations of geo-engineering

If SRM were a direct substitute for emissions reduction then its economic
advantages would be clear, as the cost of atmospheric cooling achieved
through SRM would be at least several orders of magnitude lower than
through constraining GHG emissions (Barrett 2008). Given that China is
unusually dependent upon coal as a fuel source it might find this economic
logic particularly compelling. However, this is not a realistic basis on which
to assess SRM’s appeal both because serious environmental downsides ac-
company SRM and because China is independently seeking to reduce the
emissions intensity of its economy for reasons of economic efficiency and
energy security. Moreover, a perceived need for geo-engineering would
arise as a result of climate changes produced by total global emissions,
rather than China’s emissions per se; add to this that there is a multi-decadal
delay between emissions and their climate impacts and it becomes clear
that SRM and emissions limits are not substitutable. China’s policies to-
ward SRM will be driven by current and anticipated climate impacts. Nev-
ertheless, as policy-makers become more aware of the potential of SRM this
option may influence China’s risk-assessment and strategy in international
climate negotiations.

China’s negotiating role: great power or developing world leader?

China plays a pivotal role in global climate negotiations. Chinese produc-
tion was responsible for approximately 18 per cent of global emissions in
2008, and this figure is predicted to grow to approximately 33per cent by
2030 (Garnaut 2008: 65). The drivers of China’s negotiating position are
complex, sometimes contradictory, and are shaped by diverse processes that
work at different levels of governance (national and regional policies can
conflict) (Moore 2011: 147–8). Since China’s internal policy-making pro-
cesses are opaque, analysts often focus on the interests of the CCP. Scott
Moore identifies three core CCP interests that are central to climate policy:
(1) maintaining an international environment in which China’s place in the
international system is secure; (2) preserving stable economic development;
and (3) maintaining domestic stability amid rapid economic transformation
(Moore 2011: 147–8). China’s acute historical grievances and sensitivity to
foreign interference are also relevant to its negotiating stance in that they
increase its fear that the developed world, particularly the US, is using cli-
mate negotiations to contain China and maintain Western hegemony.
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16 The Pacific Review

China has made significant progress in its domestic emissions mitigation
policies and in its international negotiating stance vis-à-vis climate change
over the last two decades. Domestically, the first climate policy coordinat-
ing body was created in 1990, and subsequent institutional reforms have
successively enhanced the influence and effectiveness of bodies responsible
for climate governance. In June 2007 a powerful policy group headed by
then Premier Wen Jiabao (the National Climate Change Response Lead-
ing Small-Group) was created to coordinate government action on climate
change. This ‘small-group’ is linked to equivalent bodies that have been es-
tablished within provincial governments, and is located within the NDRC,
which is the highest ranking administrative unit beneath the state council
(Held et al. 2011: 22–4). The central government’s capacity to deliver on
China’s ambitious energy-intensity pledge (to reduce carbon emissions per
unit of GDP by 40–45 per cent from 2005 by 2020) has been enhanced by
a parallel consolidation of energy governance. While China is often pre-
sented in the Western media as a recalcitrant participant in UNFCCC ne-
gotiations and has repeatedly failed to fully implement its own policies and
commitments (Foot and Walter 2011: 195), these internal reforms have fa-
cilitated a series of shifts in its international stance. Indeed, China’s current
non-binding pledge to control emissions is among the most ambitious in
the world when measured against ‘business as usual’ (Jotzo 2010). Across
the history of UNFCCC negotiations, China has come to embrace flexibility
mechanisms (particularly the Clean Development Mechanism (CDM)) that
it initially opposed and has shown increasing flexibility around voluntary
verification of the emissions pledges that it has adopted (Held et al. 2011: 8).

Despite these developments, there are also elements of remarkable conti-
nuity in China’s position within UNFCCC negotiations (and indeed, within
other environmental negotiations). Rejection of any effort to impose bind-
ing emissions limits on the developing world and support for a ‘right to
development’ have remained central to China’s position since the first in-
ternational discussions of climate change in the early 1990s. To this end,
China has attempted to maintain a unified and coherent G77 position that
emphasizes an uncompromising interpretation of the CBDR norm. Premier
Wen summarized this position at Copenhagen in 2009, asserting the West’s
‘unshirkable moral duty’ to provide technological and financial assistance
(Wen 2009). At the UNFCCC meeting in Copenhagen in 2009 China de-
manded that developed countries contribute upwards of 0.5 percent of GDP
to developing country mitigation and adaptation. Chinese authorities have
forcefully rejected all efforts to soften the interpretation of CBDR; China
threatened to cancel Airbus orders in response to Europe’s plan to tax emis-
sions on inbound Chinese aviation, and threatened to release vast quantities
of a potent warming agent when the EU sought to exclude certain cheap
Chinese emissions credits from the European carbon market.5

A strong G77 position has formed a key plank in China’s efforts to pre-
vent climate change agreements from undermining its economic growth or
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K. Edney and J. Symons: China and geo-engineering 17

freedom of action. Yet in recent years this has been complicated by the
increasing fragility of the developing world consensus. Some developing
states’ vulnerability to climate changes has led them to adopt more flexi-
ble positions (Christoff 2010: 652). The growth of China’s economy, GHG
emissions and international power has also strained the credibility of its
claim to represent the interests of poor countries in global climate nego-
tiations. As China’s emissions have increased, the pressure on it to act re-
sponsibly has come not only from developed countries but also from the de-
veloping world (Foot and Walter 2011: 201–2). Under these circumstances
China might be able to use the prospect of SRM to restore G77 unity, be-
cause it could allay the environmental fears of highly vulnerable states while
allowing China to maintain a hardline approach to binding emissions limits;
this dynamic may prompt China to drive multilateral negotiation of a per-
missive SRM regime. Regardless of whether China decides to act as a cit-
izen or renegade in multilateral efforts to regulate geo-engineering, prece-
dent suggests it will continue to articulate a developing world position in
order to justify its actions and gain international support.

China’s blunt temptations

China’s position in international negotiations does not yet appear to
have been influenced by geo-engineering. Indeed, at the 2010 Convention
on Biological Diversity conference, which adopted a limited moratorium
on some geo-engineering activities, China made no significant contribution
to debate. While SRM does not yet appear to be domestically salient, as
it gains prominence its contradictory implications for the CCP’s core in-
terests will become increasingly apparent. Chinese policy-makers will no
doubt consider various concerns linked to SRM research: that it may under-
mine international mitigation efforts, cause harm to other states and create
vested interests that push for implementation of SRM (Morrow et al. 2009:
3). On the other hand, since climate change causes extreme weather events
and threatens agricultural production and water availability, SRM might
potentially contribute to China’s domestic stability and economic perfor-
mance in coming decades. Moreover, since abatement of climate change
requires investment in higher cost alternative power sources, if SRM were
accepted as a cheap alternative to emissions abatement it might allow si-
multaneous pursuit of maximum economic growth and social stability.

Internationally, the story is also mixed. Since unilateral pursuit of SRM
would likely attract significant international opprobrium and China gen-
erally seeks to preserve a stable international environment, it would have
reason to prefer that any SRM efforts were brought under multilateral gov-
ernance. However, SRM is likely to be considered through the prism of
China’s fears concerning Western domination, China’s leadership role in
the developing world and in the context of the broader Sino-US relation-
ship. If China’s relationship with the US were to become more adversarial,
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climate change and SRM might contribute to a strategy of delegitimization
of the US-led global order (Schweller and Pu 2011) – China could accuse
the US of acting in a hegemonic manner irrespective of whether the US
sought to restrict or legitimize the use of SRM. The probability that China
would deliberately politicize regulation of SRM as part of a delegitimizing
ideological assault on Western ecological imperialism is low, but not non-
existent.

It seems unlikely that China would accept any Western-initiated SRM
treaty that it perceives either as restricting China’s sovereignty by banning
certain actions or as ignoring the views of the developing world by imple-
menting SRM without China’s prior agreement. If North—West unity pre-
vails and states move toward cooperative, permissive regulation of SRM
experimentation and implementation it seems probable that China would
seek to participate in this endeavour. However, were Chinese scientists not
fully involved such a programme might be rejected as ecological imperi-
alism. Conversely, China would be likely to drive G77 efforts to keep the
potential of using SRM alive if international momentum moved toward pro-
hibition of SRM.

In summary, so long as climate risks appear manageable and reason-
ably distant, SRM is unlikely to form a major part of China’s climate re-
sponse. However, if Western efforts to regulate SRM gain greater promi-
nence, China is likely to act to preserve its freedom of action. Were climate
impacts to accelerate to the point where rapid preventative action seemed
desirable, China might be tempted to implement SRM unilaterally. How-
ever, such rapid warming would also reshape the cost-benefit calculations
of other states and make multilateral SRM implementation more likely. It
would be in the event that China’s perceptions of climate risks diverged sig-
nificantly from those of Western states, or if politicizing the issue of climate
change became part of a broader strategy of delegitimizing US leadership,
that renegade SRM action might occur.

We envisage nine potential outcomes, defined by the variables of the
stances taken by China (implementing SRM/supporting research/opposing
SRM completely) and the majority of the international community (non-
regulation/restrictive regulation/regulation authorizing multilateral geo-
engineering). As has been argued elsewhere, it seems likely that a substan-
tial SRM research programme conducted at a national or international level
would inevitably create an influential constituency lobbying for implemen-
tation (Morrow et al. 2009: 3). This is because companies, government de-
partments, and individual scientists involved in SRM research would gain
financial and reputational benefits from implementation. As a result we an-
ticipate that the most likely outcome is a chronological movement from the
bottom left (weak Chinese opposition to SRM coupled with the absence
of governance at a global level) to the top right of Table 1 (China sup-
ports SRM and participates in international governance that supports co-
operative implementation). However, it is also possible that conflict over
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Table 1 Mapping possible Chinese and international approaches to SRM

Absence of
international
Governance

Prohibitive or
contested
international
governance

Enabling international
governance

China
implements
an SRM
Program

Medium probability scenarios that might
arise if China perceives a climate
emergency or sees strategic value in
defying Western-imposed prohibitions.
In this case conflict, possibly with the
US or EU, would be likely.

High probability
long-term outcome
in which China
cooperates with
internationally
governed SRM
programme.

China supports
research but
opposes
implementa-
tion of
SRM

Probably describes the current situation
which creates only minimal potential
for conflict. Developing state desire to
maintain international focus on a strict
interpretation of CBDR may promote
opposition to implementation of SRM
in the near term.

Low probability
scenario

China opposes
research and
implementa-
tion of
SRM

Low probability
scenario

Low probability outcome that might
potentially arise if analysis finds extreme
adverse impacts for China from SRM or
if China sees strategic value in criticizing
US-led SRM.

SRM could arise if China comes to perceive its interests as running counter
to international opinion. This conflict could involve either China resist-
ing a Western SRM programme or asserting its right to take unilateral
action.

Although geo-engineering has not yet attained sufficient prominence for
the CCP to have adopted a public position, we are confident in our claim
that the central left side represents the current situation. As international
attention to SRM grows, especially through the work of the IPCC on geo-
engineering in preparing its Fifth Assessment Report, and as funding op-
portunities for geo-engineering become available to Chinese scientists, in
all likelihood China’s interest in and enthusiasm for SRM will increase.
China is likely ultimately to embrace SRM if research confirms it could
bring economic benefits. If, as we anticipate, the international community
also moves toward a cautious, regulated support of SRM, China will prob-
ably play a constructive and uncontroversial role in international negotia-
tions. It would only be if the international community opposed SRM, or
initiated SRM without Chinese consent, that the potential for China to take
destabilizing unilateral action might arise. For these reasons we suggest that
international negotiations should avoid framing issues in ways that invite
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developed/developing world divisions. One example here is the question of
whether the ‘L1’ orbit most conducive to some forms of SRM should be
open to national appropriation or preserved as the ‘common heritage of
mankind’ (Victor 2008: 332).6

More speculatively, we suggest it is possible that China, the G77 and the
United States may experience some tensions with the EU over the reg-
ulation of SRM. The developing world’s concern to maximize economic
growth may rub up against the greater influence of non-instrumental ‘green’
ideologies within leading European states. In this case the position adopted
by the United States would be crucial. Were the US to adopt a pro-SRM
position, China’s role may replicate the position it has taken to genetically
modified foods. Here, China has been content for the US to lead in pushing
for international acceptance of a controversial technology. While China has
given no indication of any fundamental philosophical objections to genetic
modification, and at first embraced these technologies with enthusiasm, it
has proceeded increasingly cautiously – granting approval for domestic con-
sumption of GM crops, but not pressing the issue internationally (Falkner
2006). There are multiple contending explanations for the differing posi-
tions of the EU, US, and China with respect to GM foods that draw on
culture and political economy (Falkner 2007), and we do not presume that
a cultural divide over the sanctity of nature would lead to predetermined
positions. However, the EU’s economic and political investment in decar-
bonizing economic activity might potentially produce a political climate that
is more resistant to SRM than that of the US.

Conclusion

Some Western scholars have expressed concern that China may already be
working on unilateral research and implementation of SRM. Although we
cannot discount this possibility, we have found no evidence supporting this
contention in published Chinese literature or our discussions with Chinese
scientists. In fact, consideration of SRM currently seems to be confined to
epistemic communities that are deeply cautious about the possible down-
sides of deliberate intervention into natural systems. While SRM has only
recently come to the attention of Chinese policy-makers and they are yet
to give it detailed consideration, we support Victor’s view that China may
ultimately embrace SRM. In this context any Western moves towards ag-
gressive research and implementation that do not recruit Chinese scientists
and officials as equal partners might prompt Chinese sensitivity to West-
ern domination. Chinese epistemic communities currently seem politically
unconstrained and professionally inclined towards participation in interna-
tional collaboration to build a regulated and transparent international SRM
research effort.7 Whether such collaboration does indeed emerge is an un-
folding story. We anticipate that current efforts by those responsible for the
SRMGI to bring Chinese voices into these international discussions may
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help to ensure that the issue of geo-engineering is not framed as a conflict
between the developed and developing worlds. While there are reasons to
fear the possibility of future unilateral action by China, it seems likely that
international regulatory and research efforts in which the Chinese state and
Chinese scientists are recruited as equal partners offer the best path to fore-
stall such undesirable outcomes.
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Notes

1 SRMGI is an international and collaborative consultation exercise, co-sponsored
by the UK’s Royal Society, the Academy of Sciences for the Developing World
(TWAS) and the Environmental Defense Fund (EDF) (SRMGI 2011).

2 We did not examine the views of wealthy individuals or corporations because
military control over China’s airspace combined with the CCP’s ability to exert
extra-judicial pressure on high-profile activists and businesspeople makes rogue
SRM activities by such actors far less likely than in Western countries.

3 Correspondence with Professor John Shepherd from the School of Ocean &
Earth Science, University of Southampton.

4 We used the CNKI China Academic Journals Full-text Database, the CNKI
China Core Newspapers Full-text Database, Chinese news portal websites in-
cluding Sina, Sohu, ifeng, and QQ, general search engines such as Baidu and
Google, as well as websites of the Chinese Academy of Sciences http://www.
cas.cn and related government agencies. We also searched http://china.org.cn for
English-language news.

5 See ‘China “blocks Airbus deals” in EU carbon levy spat’, BBC, 8 March 2012,
http://www.bbc.co.uk/news/world-europe-17298117; Jonathan Watts, ‘Green
group accuses China of climate blackmail’, guardian.co.uk, 9 November 2011,
http://www.guardian.co.uk/environment/2011/nov/09/green-group-china-climate-
blackmail.

6 The Lagrangian point (L1) is valuable for SRM as it remains permanently be-
tween the Sun and Earth (see McInnes 2010).

7 The sample of scientists who responded to our inquiries were presumably self-
selecting as inclined towards international engagement.
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