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Climate Geoengineering: A Growing Foreign 
Policy and Public Perceptions Challenge, but - 

Currently a Low Technical (b)(3) 

At least 20 countries are studying climate geoengineering to counter the 
effects of greenhouse gas emissions, and concerns regarding unregulated 
research of potentially risky technologies will probably lead to calls for 
international govemance and transparency agreements. Interest in 
geoengineering is likely to accelerate as mitigation and adaptation efforts 
fall short of what the global scientific community says is necessary to 
prevent severe effects from climate change.‘ 

Q Geoengineering refers to intentional measures to influence the earth’s 
climate to counter the effects of global warming. Proposed methods 
include reflecting additional radiation to cool the eaith’s surface and 
technologies to artificially remove carbon dioxide from the atmosphere. 
Many scientists are opposed to geoengineering and stress that the risks 
are diverse with insufficient research to reliably estimate the type or 
magnitude of local or global side effects.2 . 

vlh ‘open press reports4 5 6 7 reveal that more (b)(1) 
t an 120 scientists around the world—with nearly half based in the (b)(3) 
United Kingdom and about two-thirds in Europe—are studying 
geoengineering. 

0 Almost all open research is computer or lab based, with only two known 
small field experiments conducted in 2009 with German, Indian, and 
Russian govemment support, and one planned for late 2011 in the United 

8 9 10 ll l2 l3 Ki“gd°m- 

As geoengineering discussions and research gain momentum, public 
attention to the issue and suspicion of countries pursuing geoengineering 
research is likely to increase, particularly if research is seen as lacking - 

intemational consensus or having a military dimension. Proactive US 
support for transparent intemational govemance would probably allay 
public fears and suspicions about Westem geoengineering research. '4 '5 ‘6 

(b)(3 

- 

' b 1 
0‘ 

_ ‘ _ . 

‘multiple parties to the Convention on Ebgggg Biological Diversity and the London Convention/Protocol on Marine 
Dumping have urged regulation or bans on all geoengineering activities,

1 

)(3) 
/T/T 

0'64 
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Scope Nat This paper seeks to establish a baseline assessment of the emerging field of (b)(3 
climate geoengineering, referred to as geoengineering in this assessment. 

(b)(1) 
(b)(3) 

l _ _ lN0te that the civil engineering 
field also called geoengineering concems large-scale projects, such as 
tllI1l161S and dams, and is unrelated to climate (b)(3)

\ 

iii 
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Climate Geoengineering: A 
Growing Foreign Policy and 
Public Perceptions Challenge, but 
Currentl a Low Technical 

As global efforts to reduce greenhouse gas emissions 
continue to lag behind UN targets for limiting 
dangerous global climate change, interest in 
geoengineering research is likely to continue gaining 
momentum. Geoengineering could be implemented 
unilaterally or with something less than universal 
consensus, raising concems and calls for intemational 
governance and regulation of research. The United 
States will increasingly be engaged in governance 
discussions in international forums and will probably 
encounter international suspicion about US 
geoengineering research. 

v Geoengineering refers to intentional measures to 
influence the earth’s climate to counter the effects 
of global warming. Proposals include methods to 
reflect additional radiation, for example, by adding 
sulfate aerosols to the atmosphere or making clouds 
more reflective, and technologies such as ocean 
fertilization or air capture that could remove carbon 
dioxide (CO2) from the atmosphere (see foldout). 

0 Many countries have researched and used rain 
enhancement or suppression for decades, but 
weather modification programs generally have local 
effects whereas geoengineerin aims to influence 
climate on a global 

Growing Interest in 

Scientists, economists, and intemational English- 
language media are increasingly discussing 
geoengineering as a relatively low-cost, last—resort 
option to prevent serious climate change effects as 
intemational efforts to limit global emissions 
continue to stall. UN Framework Convention on 

\_~ 

Climate Change (UNFCCC) Chief Christina Figueres 
in June 2011 warned that if climate treaty 
negotiations do not make progress the world may 
require more powerful technologies to capture 
emissions, which she described as “risky territory.”22 

v Global-scale geoengineering was first mentioned as 
a policy option to counteract increasing carbon 
dioxide as early as 1965,23 but experts cormnent 
that the issue has gained more public attention in 
recent years.“ 25 A survey of international wire 
service reporting shows scant mention of 
geoengineering before the mid-2000s, increasing; tzrg 

. - 26 27 dozens of articles per year during 2009-11. 
30313233 3435 3637 s3940414243 445 4641484950 

¢ Scientists who advocate geoengineering research 
frame it as a potential option if the world faces a 
“climate emergency,” arguing that research to 
determine effectiveness and side effects is 
necessary to inform any potential discussions of 
geoengineering use.“ 2 3 

0 Most experts and scientific consensus reports agree 
that geoengineering is only viable as a short-term 
measure until permanent greenhouse gas reductions 
can be made, because of unknown side effects and 
concerns that interruption of a geoengineering 
program could cause sudden and severe climate Mxmflmw Sh°°1‘S- (P)§§’>)) 

According to a survey of open literature, at least 122 
foreign researchers in 20 countries are investigating 
geoengineering, primarily using computer modeling 
with a handful of known small-scale field 

This assessment was prepared by the Office of Transnational Issues. Comments and queries are 
welcome and may be directed to the Chief, CIA Center on Climate Change and National Security, OTl,

/ 

A 
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experiments. The majority of computer-based work 
adapts existing climate models to simulate proposed 
geoengineering measures.“ 

iGennan 
and hidian governmental institutes cosponsored a 
$4.5 million ocean fertilization experiment in 2009, 
which uncovered a previously unknown biological 
feedback that prevented any significant carbon 
sequestration, according to open-source reports.“ 

¢ The lntergovemmental Panel on Climate Change 
(IPCC) plans to include a discussion of 

. geoengineering science, risks, and unceflainties in 
the 2013 Fifth Assessment report.“ CIA analysts 

_ 

assess inclusion in the premier intemational review 
of climate change science reflects the 
mainstreaming of geoengineering research. 

High Uncertainties and Unknown Risks\| 
Many scientists stress that because geoengineering 
research is at such an early stage they cannot reliably 
estimate the effectiveness of proposed techniques, 
potential biological or climatic side effects, regional 

experimental support for claims that specific 
interventions can reliably produce desired weather 
outcomes.“ 

0 Follow-up studies to the 2009 German-Indian 
experiment indicated that iron fertilization can 
trigger production of small quantities of 
neurotoxins, according to open-source reports. 
71 The 2007 IPCC report recommended further 
research given ocean fertilization’s uncertain carbon 
sequestration benefits and potential harm to ' 

ecological communities.” 

69 70 

Q According to studies of past volcanic eruptions and 
computer modeling, stratospheric aerosols could 
strengthen northern hemisphere weather cycles, 
reduce precipitation globally, modify the Asian and 
African monsoons, and hamper recovery of the 
ozone layer.” Cloud brightening can be conducted 
only in specific areas and hence would most likely 
have an impact on regional weather patterns, 
potentially either increasing or decreasing 
precipitation depending on the technique and 
Seasfin-7‘ » 

Public Awareness Limited, but Controversial 
Among Those Knowledgeable| 
Among the scientists, activists, and media following 
the issue, geoengineering is controversial because of 
sensitivities about humans intentionally manipulating 
global weather and disagreements about the 
appropriate way to tackle climate change, but it is 
difficult to assess the level of public awareness, 
particularly in the developing world. During the past 
few years, the issue has gained regular attention in 
international English-language media,” 76 77 78 79 8° 8' 
82 83 84 but is not a major topic of discussion in the . 

press and blogs in China, Mexico, the Middle East 
R - S thAf' a,andSo 

(b)(1) 
(b)(3) 

(b)(3 

(b)(3 

(b)(3 

(b)(3 

ussia, ou r1c u 
distribution of effects, or possible unintended 

l 
l 

(b)(1 ) 
consequences. A US National Research Council (b)(3) 
report on weather modification noted that while 
human activities such as pollution are known to 
influence the climate, there is insufficient 

/saw <b><<>»
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0 Only a few scientists and economists argue that 
geoengineering would be an inexpensive 
complement or alternative to pricier greenhouse gas 
mitigation and clean energy measuresm 104 105 1 6 

107 However, most experts argue that 
geoengineering should be considered only in the 
event of a “climate emergency,” 108 109 and as a 
short-term option it cannot replace greenhouse gas 
reductions in mitigating climate change risks.“ m 
112113114115 

0 A small geoengineering-focused Canadian NGO 
railed against geoengineering events‘ at the 2009 
Copenhagen meeting, saying industrialized 
countries cannot be tmsted to attempt a climate

\ 

5 b3F 1<>< 

)
, 

“techno-fix” that would have remotely equitable 
impacts, and arguing that voluntary scientific self- 
regulation is inadequate and preempts a public 
discussion about whether geoengineering should be 
pursued at all.“ 

0 The UK National Environmental Research Council 
(NERC) held several open forums on 
geoengineering in 2010 attended by capacity 
audiences who had low initial awareness of the 
issue, were broadly opposed to intentional ' i 

interference with the climate, but who ultimately 
gave cautious support for research and engaged 

(b)(3 

(b)(1) 
/h\/’2\ 

overnance and re ulations (b)(1 ) 

(b)(3) 

constructively in discussions about appropriate 

Possible Motivations for 

If research progresses to reduce some of the 
uncertainties currently endemic to the field, countries 
or nonstate actors could be motivated to develop a 
program to reverse damaging climate change, or as a 
publicity stunt to try to galvanize the intemational 
debate about climate change mitigation. Worsening 
climate conditions—including recurring weather 
shocks or pending climate tipping points such as the 
Asian monsoon——could drive any of the more 
technically advanced nations to accelerate 
geoengineering research and development. 

v A country that feels under mortal threat from 
climate change—such as a small island state——may 
grow desperate if it perceives global emissions 
reductions are inadequate and might independently 
attempt a program or partner with a wealthy nation 

d ' b1' 1 t' b'dt h th or onor1n a pu 1c re a 1ons 1 o pus e 
international communit toward more aggressive 
climate actions. 
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0 The 1976 Convention on the Prohibition of Military 
or Any Other Hostile Use of Environmental 
Modification prohibits any military or hostile " 

weather modification that causes widespread, long- 
lasting, or severe effects as a means of injury to any 
party, and has been signed by 75 nations, including 
China, Japan, Russia, and the UK.m 122 The 
definition of environmental modification could 
encompass some geoengineering techniques, 
although the Convention pennits environmental 
modification for peaceful 
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International Governance Under Discussion 
. 

' (W3) 
Calls for govemance of geoengineering are growing 
from govemments concerned about the issue, 
researchers seeking legal guidance for further work, 
and activists opposed to geoengineering. Some 
experts suggest that modification of existing 
énvironmental pr9tect1on_treanes W111 be th? mos? fertilization and oceanographers were concerned 
feasl_b 16 rmlle for ‘“F°‘““}“°“a1 govemance lnltlatlvas’ this could effectivel restrict scientific research, but possibly using multiple instruments to1p3o]\$rl§151fferent 1 CBD language would (b)(1 ) types of geoengineering technologies. F not restrict Us msearch imerestsuss l3 

(b)(3) 
. Piheldcolzlvention on iological Dliversity §CBD) and 0 The 2010 Asilomar Conference—attended by 165 

t e °¥‘ on Conventlo“/Pmt0_cO on Marme 
_ 

' experts in the field—concluded that transparency, Dumping both hosted contentious debates regarding ublic and inter Ovemmemal en a m nt d . . . . . 

‘ 

. . g ge 3 , an 
I'6%Ul3lIl0IJ1 of ocean fertilization in meetings in 2008‘ govemmental oversight are essegtial to responsible 
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_ Royal Society likewise noted in 2009 that there 1S ( ) W1 e y “ewe as a -e ac O moratonum on Ocean ' 
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sufficiently broad mandate to regulate 
geoengineering activities and said there is an 
immediate need for established frameworks to 

* deliberate and regulate geoengineering research.146 

Outlook: Increasing Attention and Accusations 

Growing discussion and research of geoengineering 
will probably lead to greater public attention and 
controversy, particularly if research is seen as lacking 
intemational consensus or having a military 

Russian Ministry of Defense included two 
viewpoints on whether the 2010 heat waves and 
wildfires were the result of a US “climate 

142 wea on.” 

We assess there is also high potential for North-South 
tensions regarding geoengineering in the absence of a 
broadly accepted governance regime. The United 
States may face accusations of delaying climate 
mitigation in favor of geoengineering solutions, 
ignoring the potential negative side effects on others. 

Q More than 125' environmental, development, and 
human rights groups from 40 countries sent a letter 
protesting the IPCC expert meeting on 
geoengineering held in June 2011 in Lima, Peru, 
saying the prospects for negative consequences for 
the global south were too high to consider 
geoengineering.'5° The letter urged broader 
participation from civil society groups in 
geoengineering deliberations to counterbalance “the 
more prominent and extreme positions of some 
northern scientistfi 

Support for Governance Would Probably Allay 
°°"°""i

M 

Proactive US support for governance initiatives 
requiring well-regulated and transparent research 
could allay fears about uncontrolled geoengineering 
and prevent a public backlash against climate 

dimension.

W 

research efforts in related but benign areas. 
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Public concems might be assuaged by an agreement boundary (b)(3) 

Q Multiple groups including the Asilomar Conference (b)(1 ) 

and UK Royal Society have called for scientific (b)(3) 
organizations to establish a code of practice for 
researchers to promote open and collaborative 
research, risk management, and public 
engagementm '54 However, these groups also 
stress that governmental involvement will be 
necessary, particularly when considering any 
geoengineering research that could have cross- . 

among technically advanced nations to pledge 
transparency in any research and funding, establish a 
scientific risk evaluation panel for proposed field 
tests, and designate the UN Security Council or 
similar intemational body as the arbiter of any 
geoengineering deployments.
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