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Scientists Debate Geoengineering
at European Geosciences Union Meeting 
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Recent reports by the Intergovernmental 

Panel on Climate Change (IPCC) and others 

have presented forecasts of a warmer world 

and cautioned that some forms of geoengineer-

ing might be necessary to deal with climate 

change in an emergency situation. A debate 

about geoengineering the climate, held at the 

European Geosciences Union (EGU) General 

Assembly on 1 May, explored whether any 

geoengineering techniques should be consid-

ered; if so, which might be acceptable; and 

what circumstances could necessitate their 

use. Also discussed was whether potential 

unintended repercussions from geoengineer-

ing could be worse than the problem.

During the debate and in a 13 April IPCC 

report, differentiation was made between two 

general but distinct types of technologies that 

are referred to as geoengineering. Carbon 

dioxide (CO2) removal includes afforestation, 

the coupling of biomass energy with carbon 

capture and storage, and iron fertilization in 

the oceans to enhance the uptake of CO2. 

None of these currently can be deployed 

quickly on a large scale. The other type of 

geoengineering, solar radiation management 

(SRM), includes techniques such as injecting 

particles or aerosol precursors into the upper 

atmosphere. Although SRMs may be more 

quickly deployed, they may substantially 

change the global hydrological cycle or have 

other potentially problematic impacts.

Among the debaters at the EGU meeting, 

Ken Caldeira, senior scientist with the Depart-

ment of Global Ecology at the Carnegie In-

stitution in Stanford, Calif., focused on the 

distinction between different geoengineering 

approaches. “If we could either plant forests 

or remove CO2 from the atmosphere and stuff 

it underground—and it was cheap and local 

environmental impacts were acceptable—

then I’d think we would want to go ahead and 

employ it today,” he said. He noted that the 

main issues are cost and local environmental 

risks. However, Caldeira said that ocean fer-

tilization is among the worst approaches to 

carbon removal, in part because it involves 

trespassing on a global commons and con-

verting natural systems into human-managed 

systems.

He cautioned that while SRM approaches 

may have some prospect of reducing the 

amount of climate change, they introduce 

new climate risks, new governance problems, 

and other environmental and social risks. “The 

bigger concern is what are the unexpected 

things that would happen sociopolitically 

in terms of would that cause people to emit 

more CO2 and not work as hard on mitigation, 

or would it generate international conflict, or 

these kinds of things,” he said.

Caldeira said that he favors researching 

CO2 removal techniques. “I would probably 

oppose deploying them as long as we are still 

building devices such as smokestacks and 

tailpipes,” he said, even if SRM were shown to 

work perfectly with minimal environmental 

impacts. “If it’s enough of an emergency to 

deploy the solar geoengineering system, it’s 

enough of an emergency to stop deploying 

devices—power plants, automobiles—that 

make the problem worse.” He said SRM 

approaches might be deployed in dire situa-

tions. “To me, it has to be something like if 

there were massive famines with hundreds of 

millions of people dying and the global polit-

ical system was too screwed up to deal with it 

through more reasonable ways of doing it. If, 

by emulating a volcano, we could save hun-

dreds of millions of lives, I think I could be in 

favor of it at that time.”

Krishna Kumar Kanikicharla, coordinating 

lead author for the IPCC Working Group I, 

warned that SRM approaches could affect the 

severity of monsoons in Asia, which in turn 

could affect billions of people. He added that 

while he is not in favor of completely aban-

doning all approaches to geoengineering, he 

is concerned that some techniques—including 

SRM—could tempt policy makers.

“There is a general tendency for the policy 

makers to take things easy when you show 

them some way out in a short term,” he said, 

stating that the first priority should be to re-

duce emissions. “We should wait until we see 

that the emissions are stabilized in the atmo-

sphere” before we think about advancing emer-

gency button scenarios such as SRM, he said.

Mark Lawrence, a scientific director at the 

Institute for Advanced Sustainability Studies 

in Potsdam, Germany, raised the issue of 

time scales. “If you take an assessment of 

the current state of knowledge for all of the 

proposed techniques to remove CO2 from 

the atmosphere—at least the ones that I am 

aware of—you have to account for very long 

time scales, generally in decades,” before you 

would have a significant impact from these 

techniques, he said. “We can’t count on pro-

posed CO2 removal measures to notably sup-

plement mitigation measures anytime in the 

near future.”

Lawrence said that although SRM tech-

niques “could act much more quickly to cool 

the planet, actually on the time scale of a 

year,” it could take decades for the techniques 

to be implemented properly. SRM techniques 

“harbor very large uncertainties about their 

effectiveness, about the varying regional dis-

tribution effects on temperature and precip-

itation, and about a palate of potential side 

effects,” he said. “So even though it might be 

possible in a decade to develop and imple-

ment the technical capability to modify the 

Earth’s radiation budget on a global scale, it 

would take decades to be able to do so in a 

knowledgeable and justified manner” in terms 

of physical consequences, technical implica-

tions, and the challenges of international gov-

ernance that would need to be addressed.

Lawrence also urged the geoscience com-

munity to not lose sight of “a vast range of 

societal issues” that are associated with geo-

engineering, including ethical concerns asso-

ciated with research. He raised the question 

of “moral hazard,” which he defined as the 

risk that even giving the impression that a 

Plan B is being worked on could end up reduc-

ing the motivation for implementing mitigation 

measures to reduce CO2 
emissions. However, 

he said, the moral hazard issue, which the 

verict is still out about, might depend on social 

attitudes in different regions.

The debate followed the 13 April release 

of IPCC’s Working Group III report on mitiga-

tion of climate change, which stated, “A risk 

management strategy for climate change will 

require integrating responses in mitigation 

with different time horizons, adaptation to an 

array of climate impacts, and even possible 

emergency responses such as ‘geoengineer-

ing’ in the face of extreme climate impacts.” 

The report continued, “In the face of potential 

extreme impacts, the ability to quickly offset 

warming could help limit some of the most 

extreme climate impacts although deploying 

these geoengineering systems could create 

many other risks. One of the central challenges 

in developing a risk management strategy is 

to have it adaptive to new information and dif-

ferent governing institutions.”
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