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impacts on agriculture, marine fishing, and tourism. And merely
knowing that geoengineering exists as an option may take the pressure
off governments to implement the policies needed to cut emissions.

At some point in the near future, it is conceivable that a nation
that has not done enough to confront climate change will conclude
that global warming has become so harm-
Fiddling with the climate ful to its interests that it should unilaterally

) ) engage in geoengineering. Although it is
to fix the climate strikes hardly wise to mess with a poorly understood
most people as a global climate system using instruments
whose effects are also unknown, politicians
must take geoengineering seriously because
it is cheap, easy, and takes only one govern-
ment with sufficient hubris or desperation to set it in motion. Except
in the most dire climatic emergency, universal agreement on the
best approach is highly unlikely. Unilateral action would create a
crisis of legitimacy that could make it especially difficult to manage
geoengineering schemes once they are under way.

Although governments are the most likely actors, some geoengi-
neering options are cheap enough to be deployed by wealthy and
capable individuals or corporations. Although it may sound like the
stuff of a future James Bond movie, private-sector geoengineers
might very well attempt to deploy affordable geoengineering schemes
on their own. And even if governments manage to keep freelance
geoengineers in check, the private sector could emerge as a potent
force by becoming an interest group that pushes for deployment or
drives the direction of geoengineering research and assessment.
Already, private companies are running experiments on ocean
fertilization in the hope of sequestering carbon dioxide and earning
credits that they could trade in carbon markets. Private developers
of technology for albedo modification could obstruct an open and
transparent research environment as they jockey for position in
the potentially lucrative market for testing and deploying geo-
engineering systems. To prevent such scenarios and to establish
the rules that should govern the use of geoengineering technology
for the good of the entire planet, a cooperative, international research
agenda is vital.

shockingly bad idea.
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The Geoengineering Option

FROM SCIENCE FICTION TO FACTS

DEsPITE YEARS of speculation and vague talk, peer-reviewed research
on geoengineering is remarkably scarce. Nearly the entire community
of geoengineering scientists could fit comfortably in a single university
seminar room, and the entire scientific literature on the subject could
be read during the course of a transatlantic flight. Geoengineering
continues to be considered a fringe topic.

Many scientists have been reluctant to raise the issue for fear that
it might create a moral hazard: encouraging governments to deploy
geoengineering rather than invest in cutting emissions. Indeed, geo-
engineering ventures will be viewed with particular suspicion if the
nations funding geoengineering research are not also investing in
dramatically reducing their emissions of carbon dioxide and other
greenhouse gases. Many scientists also rightly fear that grants for
geoengineering research would be subtracted from the existing funds
for urgently needed climate-science research and carbon-abatement
technologies. But there is a pressing need for a better understanding
of geoengineering, rooted in theoretical studies and empirical field
measurements. The subject also requires the talents of engineers,
few of whom have joined the small group of scientists studying
these techniques.

The scientific academies in the leading industrialized and emerging
countries—which often control the purse strings for major research
grants—must orchestrate a serious and transparent international
research effort funded by their governments. Although some work is
already under way, a more comprehensive understanding of geoengineer-
ing options and of risk-assessment procedures would make countries less
trigger-happy and more inclined to consider deploying geoengineering
systems in concert rather than on their own. (The International Council
for Science, which has a long and successful history of coordinating
scientific assessments of technical topics, could also lend a helping hand.)
Eventually, a dedicated international entity overseen by the leading
academies, provided with a large budget, and suffused with the norms
of transparency and peer review will be necessary.

In time, international institutions such as the Intergovernmental
Panel on Climate Change could be expected to synthesize the findings
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from the published research. The 1pcc, which shared the Nobel Peace

Prize in 2007 for its pivotal role in building a consensus around climate
science, has not considered geoengineering so far because the topic is
politically radioactive and there is a dearth of peer-reviewed research
on it. The 1pcC’s fifth assessment report on climate change, which is
being planned right now, should promise to take a closer look at geo-
engineering. Attention from the rpcc and the world’s major scientific
academies would help encourage new research.

A broad and solid foundation of research would help on three
fronts. First, it would transform the discussion about geoengineering
from an abstract debate into one focused on real risk assessment. Second,
a research program that was backed by the
The option of world’s top scientific academies could secure

] i . funding and political cover for essential but
geoeNGINECring €XISts.  controversial experiments. (Field trials of

It would be dangerous engineered aerosols, for example, could spark
protests comparable to those that accompanied

trials of genetically modified crops.) Such
policymakers to experiments will be seen as more acceptable
if they are designed and overseen by the
world’s leading scientists and evaluated in a
fully transparent fashion. Third, and what is crucial, a better under-
standing of the dangers of geoengineering would help nations craft
the norms that should govern the testing and possible deployment
of newly developed technologies. Scientists could be influential in
creating these norms, just as nuclear scientists framed the options
on nuclear testing and influenced pivotal governments during the
Cold War.

If countries were actually to contemplate the deployment of geo-
engineering technologies, there would inevitably be questions raised
about what triggers would compel the use of these systems. Today,
nobody knows which climatic triggers are most important for geo-
engineering because research on the harmful effects of climate change
has not been coupled tightly enough with research on whether and
how geoengineering might offset those effects.

Although the international scientific community should take the lead
in developing a research agenda, social scientists, international lawyers,

for scientists and

ignore it.
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and foreign policy experts will also have to play a role. Eventually,
there will have to be international laws to ensure that globally credible
and legitimate rules govern the deployment of geoengineering systems.
But effective legal norms cannot be imperiously declared. They must
be carefully developed by informed consensus in order to avoid encour-
aging the rogue forms of geoengineering they are intended to prevent.

Those who worry that such research will cause governments to
abandon their efforts to control emissions, including much of the envi-
ronmental community, are prone to seek a categorical prohibition
against geoengineering. But a taboo would interfere with much-needed
scientific research on an option that might be better for humanity and
the world’s ecosystems than allowing unchecked climate change or
reckless unilateral geoengineering. Formal prohibition is unlikely
to stop determined rogues, but a smart and scientifically sanctioned
research program could gather data essential to understanding the risks
of geoengineering strategies and to establishing responsible criteria
for their testing and deployment.

BRAVE NEW WORLD

FipprLinGg wiTH the climate to fix the climate strikes most people
as a shockingly bad idea. Many worry that research on geoengineering
will make governments less willing to regulate emissions. It is more
likely, however, that serious study will reveal the many dangerous side
effects of geoengineering, exposing it as a true option of last resort.
But because the option exists, and might be used, it would be dangerous
for scientists and policymakers to ignore it. Assessing and managing
the risks of geoengineering may not require radically different approaches
from those used for other seemingly risky endeavors, such as genetic
engineering (research on which was paused in the 1970s as scientists
worked out useful regulatory systems), the construction and use of
high-energy particle accelerators (which a few physicists suggest
could create black holes that might swallow the earth), and the
development of nanotechnology (which some worry could unleash
self-replicating nanomachines that could reduce the world to “gray
goo”). The option of eliminating risk altogether does not exist.
Countries have kept smallpox samples on hand, along with samples
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of many other diseases, such as the Ebola and Marburg viruses, despite
the danger of their inadvertent release. All of these are potentially
dangerous endeavors that governments, with scientific support,
have been able to manage for the greater good.

Humans have already engaged in a dangerous geophysical ex-
periment by pumping massive amounts of carbon dioxide and other
greenhouse gases into the atmosphere. The best and safest strategy
for reversing climate change is to halt this buildup of greenhouse
gases, but this solution will take time, and it involves myriad practical
and political difficulties. Meanwhile, the dangers are mounting. In
a few decades, the option of geoengineering could look less ugly
for some countries than unchecked changes in the climate. Nor is
it impossible that later in the century the planet will experience a
climatic disaster that puts ecosystems and human prosperity at
risk. It is time to take geoengineering out of the closet—to better
control the risk of unilateral action and also to know the costs and
consequences of its use so that the nations of the world can collectively
decide whether to raise the shield if they think the planet needs it.@

[76] FOREIGN AFFAIRS - Volume 88 No. 2

This content downloaded from 128.95.104.66 on Tue, 24 Sep 2013 11:41:59 AM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp



