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Ranking Member of the House Committee on Science, Space, 
and Technology Requests Technology Assessment of Climate 
Engineering

3 Major Areas of Examination

(1) Current state of climate engineering science 
and technology

(2) Experts’ views of the future of U.S. climate 
engineering research

(3) Potential public responses to climate 
engineering

Complements Earlier GAO Study

Climate Change: A Coordinated Strategy Could 
Focus Federal Geoengineering Research and 
Inform Governance Efforts 

(GAO-10-903 September 23, 2010)
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Interactive Animation: Depiction of the Global 
Carbon Cycle Changes Over Time



Interactive Animation: Global Average Energy 
Budget of Earth’s Atmosphere
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Technology Assessment of Climate 
Engineering Research

Source: GAO. Page 5



Technology Assessment Integrates Information 
Toward Anticipatory Governance

Technology Evaluation (physical scientists, 
engineers, economists)

Eliciting Views of the Future through Scenarios
(social scientists, foresight methodologists, economists, 
engineers)

Assessment of Public Perceptions (survey 
methodologists, social scientists)
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Climate Engineering: What GAO found

Emerging technologies, which include carbon dioxide removal (CDR) and solar 
radiation management (SRM)
• are not now viable options (currently immature; potential consequences)
• may be difficult to develop because of current gaps in climate data, models

Future directions—expert views
• advocates of conducting research immediately see urgency or express 

“insurance” view
• opponents cite major risks or say not needed
• advocates emphasize risk management in future research
• advocates also envision future federal effort with specific features

Potential responses 
• public not currently familiar with climate engineering
• open to research but concerned about safety
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Emerging Technologies: immature and challenged by 
current information gaps

• Currently not viable options 
 immature (on a “technology readiness scale” of 1-9, most 

rated  at level 2)
 effectiveness is uncertain, although some technologies are 

seen as “potentially fully effective” in countering anticipated 
warming

 may face challenges re: effectiveness, cost factors, and 
potential consequence

• May be potentially difficult to develop because of current gaps in 
climate data, models
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U.S. Federal Government
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U.S. Federal Government
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Future Directions: experts* advocating research now—saw 
research as urgent or as “insurance” against worst climate scenarios
*the majority of those we consulted.

Source: Adapted from D. Rejeski, "S&T Challenges in the 21st Century: Strategy and Tempo," in A.Teich et al (eds.) AAAS Science and Technology Policy Yearbook 2003. Page 16



Anticipated a need to address risks

 by balancing benefits and risks 
(in decision-making)

 by using varied strategies to manage risks--whether
1. from the research itself, e.g., manage by 

applying an “IRB” concept, or
2. from deployed technologies developed from 

research, e.g., manage by developing norms 
for deployment decisions

Future Directions: experts advocating research now 
anticipated risks and ways to address them

Page 17



envisioned a federal research effort that 
would…

have an international focus 

engage the public and national leaders

include a foresight component

Future Directions: experts advocating research now also 
envisioned a federal effort
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Future Directions: but certain experts flagged alternative 
possible futures

These experts saw future technologies or efforts to develop them 
(or both) as

• negatively impacting future precipitation, the environment, 
populations in vulnerable countries; cause famine, mass 
deaths, and international conflict…or otherwise “backfire”

• undermining future emissions reduction efforts: “leaders 
faced with the choice of…unilateral reductions in…emissions 
and the illusion of a techno-fix, [will] go for the latter”--or

• not being needed in future because (1) climate change will 
not be of a magnitude to require intervention or (2) other 
approaches will prove sufficient, e.g., “building ecosystem… 
resilience” 
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Potential Responses: public likely to express concern 
about the potential for harm from climate engineering

• Majority of public is not yet familiar with climate engineering

• When provided information about climate engineering 
technologies, 50 percent or more of the public, across a 
range of demographic groups, express concern about the 
potential for harm from climate engineering technologies

• Public concern about the potential for harm is greater for 
technologies identified by experts as having risk of serious 
negative consequences
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Potential Responses: public likely to be open to research 
on climate engineering, despite concern about potential for harm

• About 65 percent of the public, exposed to the same type of 
information as our survey, is likely to be open to research on 
climate engineering

• Research may be seen as way to assess the safety and 
effectiveness of climate engineering—in the words of one 
survey respondent: 

“Since the outcome is uncertain, more research needs to be 
done to find out how much of any one thing is enough or too 
much.”
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Potential Responses: public expresses stronger support 
for reducing CO2 emissions; relying more on alternative energy sources

• About 75 percent of the public support 

 developing more fuel-efficient cars, power plants, and 
manufacturing processes to reduce carbon dioxide 
emissions

 encouraging businesses to reduce their carbon dioxide 
emissions

 relying more on solar and wind power

• About 50 percent of the public support

 developing geoengineering technologies that could cool the 
climate or absorb carbon dioxide from the atmosphere
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Potential Responses: public likely to support 
involvement of the scientific community; national/international 
governments in decision-making on use of technology

In the words of one survey respondent: 

“national governments, along with 
the scientific community, should 
determine under what 
circumstances it would be okay to 
actually use geoengineering 
technologies.”
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GAO Technology Assessment Reports

TECHNOLOGY ASSESSMENT: Using Biometrics for Border Security, GAO-03-174, November 14, 
2002

TECHNOLOGY ASSESSMENT: Cybersecurity for Critical Infrastructure Protection, GAO-04-321, 
May 28, 2004

TECHNOLOGY ASSESSMENT: Protecting Structures and Improving Communications during 
Wildland Fires, GAO-05-380, April 26, 2005

TECHNOLOGY ASSESSMENT: Securing the Transport of Cargo Containers, GAO-06-68SU, 
January 14, 2006 [Classification:  For Official Use Only]

TECHNOLOGY ASSESSMENT: Explosives Detection Technology to Protect Passenger Rail, 
GAO-10-898, July 28, 2010

TECHNOLOGY ASSESSMENT: Climate Engineering—Technical Status, Current Perspectives, 
and Future Prospects, GAO-11-71, July 28, 2011

TECHNOLOGY ASSESSMENT: Neutron Detectors—Alternatives to Using Helium-3, GAO-11-753, 
September 29, 2011 [Currently issued under restriction]
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THANK YOU
For further questions, please contact me at:

personst@gao.gov
202-512-6412
www.gao.gov
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