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Canadian Association of Physicists, National University Prize Exam, First prize, 1986.  
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Summary of research contributions 

Solar Geoengineering. For better or worse, my work has accelerated research on geoengineering and—far more 
important—it has helped knit together science and quantitative policy analysis in an arena prone to extremism. Since my 
1992 paper which introduced a structured comparison of cost and risk and later review paper that first described the 
moral hazard and set geoengineering in the post-war history of weather control, I have attempted pragmatic answers to 
the big questions.  

• How unequal? – First quantitative analysis of regional inequality of solar geoengineering.  
• How to reduce risks? – First method that could limit the sulfur needed for a given radiative forcing; and, a novel 

class of self-levitated particles that might limit ozone loss. 
• How expensive? – First systematic engineering analysis of deployment technologies.  
• How to control? – First quantitative demonstration that feedback can enable partial control of climate in the 

face of uncertainty. 
• What does the public think? – First large-scale survey of public perception.  
• How to regulate? – Proposed two-threshold system that combines a deployment moratoria with a pathway for 

regulating small-scale research. 
• How to evaluate trade-offs? – First economic analysis of optimal decisions under uncertainty while supervising 

the first economics PhD to focus on geoengineering. 
• How to do process experiments – Early and detailed experiment design and summary of possible experiments 

and their rationale.  
• Finally, I am the first researcher to write a book on geoengineering for non-specialists: A Case for Climate 

Engineering, MIT Press: 2013.  

Climatic Impacts of Wind Power. I led the first quantitative study of the climatic impacts of large-scale wind power. At 
least thirty studies have subsequently used models and or observations to explore the topic. I led development of a 
2015 meeting that brought together a broad range of researchers and environmental policymakers to discuss 
implications of this work for energy and environmental policy.  

Carbon Capture and Storage. Starting with a 1998 policy form in Science, I pioneered studies of risk, regulatory policy 
and public perception of CCS and developed new scientific tools to limit risks.  

• Biomass: In 2001, I was among the first to realize that biomass energy with CCS (BECCS) enabled negative 
emissions, supervised the first PhD on the topic, and was first to address land-use impacts. 

• Risk reduction: I developed a novel method for engineering reservoirs to minimize leakage risk by accelerating 
dissolution and new analytical tools to predict onset of convection. 

• The IPPC’s the framing and specific language of the “likely more than 99% for 1000 years” leakage estimate in 
the IPCC special report on CCS came directly from my work—as crosscutting lead author—and my use of a 
formal expert judgment exercise within the IPCC process.  

• Direct capture of CO2 from air (DAC). I was the first to analyze the role of negative emissions in an optimal 
climate policy framework with uncertainty. After starting analytic work to critique over-optimistic cost analyses 
of DAC, I developed a new technology to reduce costs, work that led to the formation of Carbon Engineering 
which has filed >62 patents, has >150 employees, has a 0.5 kt-CO2/year pilot plant Squamish, BC, and has a 
500 kt-CO2/year commercial plant under construction in Texas.  

Climate Observation. Working for Jim Anderson at Harvard, I lead the development of a new high-accuracy infrared 
spectrometer that flew on the NASA ER-2 high-altitude aircraft and Arrhenius, a proposed small satellite mission that 
was a precursor to CLARREO.  

Physics. As Dave Prichard’s student, I built the first interferometer for atoms. The topic was among the ten “hottest” 
areas of science that year as measured by the Institute for Scientific Information (ISI), and my publications on this work 
have been cited over 1000 times. 

  

https://keith.seas.harvard.edu/files/tkg/files/09_keith_1992_seriouslookatgeoeng_s.pdf
https://keith.seas.harvard.edu/files/tkg/files/26.keith_.2000.geoengineeringhistoryandprospect.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/131.moreno-cruz.inequality.srm_.e_0.pdf
https://keith.seas.harvard.edu/files/tkg/files/127.pierce.efficientformstratsaerosol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/96.keith_.2010.photophoriclevengaerosols.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/159.mcclellan.2012.costanalysisofstratosp.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/165.macmartin.keith_.etal_.dynamicsofthecoupledhuman-climatesystem.pdf
https://keith.seas.harvard.edu/files/tkg/files/165.macmartin.keith_.etal_.dynamicsofthecoupledhuman-climatesystem.pdf
https://keith.seas.harvard.edu/files/tkg/files/150.mercer_keith_sharp.publicunderstandingsrm.e_0.pdf
https://keith.seas.harvard.edu/files/tkg/files/163.parson.keith_.deadlockongonvernance.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/117.moreno-cruz.climpoluncert-caseforgeoeng.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/117.moreno-cruz.climpoluncert-caseforgeoeng.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2014_-_stratospheric_controlled_perturbation_experiment_.pdf
https://keith.seas.harvard.edu/files/tkg/files/171.keith_.fieldexperimentsonsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/66.keith_.2004.windandclimate.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/emanuel_et_al._-_2015_-_workshop_on_climate_effects_of_wind_turbines_amer.pdf
https://keith.seas.harvard.edu/files/tkg/files/36.keith_.2001.sinksenergycropsandlanduse.e.pdf
http://hwpi.harvard.edu/files/tkg/files/th6_rhodes_2007.pdf
https://keith.seas.harvard.edu/files/tkg/files/93.leonenko.accelerated.disolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/93.leonenko.accelerated.disolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/90.hassanzadeh.2007.scalingconvectivemixing.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/51.keith_.2005.climatestratwithaircapture.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/51.keith_.2005.climatestratwithaircapture.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/38.keith_.2001.anairborneinterferometer.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/38.keith_.2001.anairborneinterferometer.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/34.keith_.2001.accurateradianceobsfromspace.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/00.keith_.1991.aninterferometerforatomsthesis.x.pdf
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Current and Selected Past Service 

Senior advisor to Secretariat of the Climate Overshoot Commission, 2022 – present. 
Highest level political panel to examine carbon removal and solar geoengineering. 

Founding member of Geoengineering Modeling Consortium steering committee, 2019 – present. 

Member, Carnegie Climate Geoengineering Governance Initiative (C2G2) Advisory Group, 2017-present. 

Member, Scientific Steering Group, IPCC Inter-Working Group Expert Meeting on Geoengineering, 2011. 

Member, Research Advisory Board, Electric Power Research Institute, 2010-2013. 

Member, Task Force on Geoengineering and Climate Change, National Commission on Energy Policy, 2010. 

Member, Geoengineering Study Panel, UK Royal Society, 2009. 

Member, Canada ecoENERGY Carbon Capture and Storage Task Force, 2007.  
Served as the only academic on this seven member panel that included three CEO’s and two deputy ministers. 

Member, Research Panel on Transitions to Sustainable Energy, InterAcademy Council, 2007.  
The IAC is the union of the world’s major science academies. I served as one of 15 worldwide experts for their 
first energy study chaired by Steve Chu and Jose Goldemberg. 

Member, Canada National Advisory Panel on Sustainable Energy Science and Technology, 2006.  
Served as the only Canadian academic on this ten-member panel. 

Lead Author and Chair, Group on Regulation, Legal Issues and Public Perception, IPCC Special Report on Carbon 
Storage, 2005. 
As Chair of one of the three crosscutting groups, my responsibility was roughly equivalent to a “Convening Lead 
Author”. I became the de facto crosscutting lead for issues related to timescales and the risk of leakage, one of 
the most crucial issues for policymakers. 

Member, Research Panel on Benefits of Sequestration R&D, U.S. National Academy of Sciences, 2004. 
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Publications 

Books, Edited Volumes, and Thesis 

Keith, D. (2013). A Case for Climate Engineering, A Boston Review Book, MIT Press. 

Rubin E. S., Keith D., and C. F. Gilboy, eds (2005). Volume I: Peer Reviewed Papers and Overviews. Proceedings of 
7th International Conference on Greenhouse Gas Control Technologies. Vancouver, Canada. 

Keith D. W. (1991). An Interferometer for atoms. Thesis, Department of Physics, Massachusetts Institute of 
Technology, Cambridge, MA. 

Journal Articles 

This list includes peer-reviewed articles, and a few commentaries archival journals. See keith.seas.harvard.edu for a more 
complete list with PDFs.   

*Indicates advised graduate student or post-doctoral researcher under my direct supervision. 

 

*Sun, H., Bourguet, S., Eastham, S., Keith, D. (2023) Optimizing injection locations relaxes altitude-lifetime trade-
off for stratospheric aerosol injection. Geophysical Research Letters, 10: 1029–2023. 

*Harding, A. R., Keith, D., Yang, W., Vecchi, G. (2023) Impact of solar geoengineering on temperature-
attributable mortality. RFF Working Paper 23-23. 

Kim, J., Jin, L., Schafer, B. C., Jiao, Q., Bertoldi, K., Keith, D. W., Vlassak, J. J. (2023) Ultralight and ultra-stiff nano-
cardboard panels: mechanical analysis, characterization, and design principles. Acta Materialia, 248:  
118782 

*Harding, A.R., Belaia, M., & Keith, D. W. (2023). The value of information about solar geoengineering and the 
two-sided cost of bias. Climate Policy, 23: 355-365 

Felgenhauer, T., Horton, J., Keith, D. W. (2023) Solar geoengineering research on the US policy agenda: when 
might its time come? Environmental Politics 31: 498-518. 

*Sun, H., Eastham, S., & Keith, D. (2022). Developing a plume-in-grid model for plume evolution in the 
stratosphere. Journal of Advances in Modeling Earth Systems, 14: e2021MS002816. 

Weisenstein, D. K., Visioni, D., Franke, H., Niemeier, U., Vattioni, S., Chiodo, G., Peter, T., & Keith, D. W. (2022). 
An interactive stratospheric aerosol model intercomparison of solar geoengineering by stratospheric 
injection of SO2 or accumulation-mode sulfuric acid aerosols. Atmospheric Chemistry and Physics, 22: 
2955–2973. 

Keith D. W. (2021). Toward constructive disagreement about geoengineering: A shared taxonomy of concerns 
may help. Science, 374: 812-815. 

Aldy J. E., Felgenhauer T., Pizer W. A ., Tavoni M., Belaia M., Borsuk, M. E., Ghosh A., Heutel G., Heyen D., Horton 
J., Keith D., Merk C., Moreno-Cruz J., Reynolds J. L., Ricke K., Rickels W., Shayegh S., Smith W., Tilmes S., 
Wagner G., Wiener J. B. (2021). Social science research to inform solar geoengineering: What are the 
benefits and drawbacks, and for whom? Science, 374: 815-818. 

Behrer, A. P., Park, R. J., Wagner, G., *Golja, C. M., & Keith, D. W. (2021). Heat has larger impacts on labor in 
poorer areas. Environmental Research Communications, 3: 095001. 

Felgenhauer T., Horton J., and D. Keith. (2021). Solar geoengineering research on the U.S. policy agenda: when 
might its time come? Environmental Politics, 31: 495-518. 

*Belaia M., Moreno-Cruz J.B., and D. Keith. (2021). Optimal climate policy in 3D: mitigation, carbon removal, and 
solar geoengineering. Climate Change Economics, 12: 2150008. 

https://keith.seas.harvard.edu/publications/proceedings-7th-international-conference-greenhouse-gas-control-technologies
https://keith.seas.harvard.edu/files/tkg/files/00.keith_.1991.aninterferometerforatomsthesis.x.pdf
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2023GL105371#:%7E:text=Optimizing%20injection%20latitude%20and%20longitude,climate%20models%20with%20aerosol%20microphysics.
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2023GL105371#:%7E:text=Optimizing%20injection%20latitude%20and%20longitude,climate%20models%20with%20aerosol%20microphysics.
https://media.rff.org/documents/WP_23-23.pdf
https://media.rff.org/documents/WP_23-23.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1359645423001131
https://www.sciencedirect.com/science/article/abs/pii/S1359645423001131
https://keith.seas.harvard.edu/files/tkg/files/the_value_of_information_about_solar_geoengineering_and_the_two_sided_cost_of_bias.pdf?m=1662998961
https://keith.seas.harvard.edu/files/tkg/files/the_value_of_information_about_solar_geoengineering_and_the_two_sided_cost_of_bias.pdf?m=1662998961
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=PfciJkgAAAAJ&sortby=pubdate&citation_for_view=PfciJkgAAAAJ:Wq2b2clWBLsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=PfciJkgAAAAJ&sortby=pubdate&citation_for_view=PfciJkgAAAAJ:Wq2b2clWBLsC
https://keith.seas.harvard.edu/files/tkg/files/sun_et_al_2022_developing_a_plume-in-grid_model_for_plume_evolution_in_the_stratosphere.pdf?m=1653587997
https://keith.seas.harvard.edu/files/tkg/files/sun_et_al_2022_developing_a_plume-in-grid_model_for_plume_evolution_in_the_stratosphere.pdf?m=1653587997
https://keith.seas.harvard.edu/files/tkg/files/weisenstein_et_al._2022_an_interactive_stratospheric_aerosol_model_intercomparison.pdf?m=1653588568
https://keith.seas.harvard.edu/files/tkg/files/weisenstein_et_al._2022_an_interactive_stratospheric_aerosol_model_intercomparison.pdf?m=1653588568
https://keith.seas.harvard.edu/files/tkg/files/keith_science_2021_toward_constructive_disagreement_on_sg.pdf?m=1641329352
https://keith.seas.harvard.edu/files/tkg/files/keith_science_2021_toward_constructive_disagreement_on_sg.pdf?m=1641329352
https://keith.seas.harvard.edu/publications/social-science-research-inform-solar-geoengineering-what-are-benefits-and-drawbacks
https://keith.seas.harvard.edu/publications/social-science-research-inform-solar-geoengineering-what-are-benefits-and-drawbacks
https://keith.seas.harvard.edu/files/tkg/files/behrer_2021_environ._res._commun._3_095001.pdf?m=1658860181
https://keith.seas.harvard.edu/files/tkg/files/behrer_2021_environ._res._commun._3_095001.pdf?m=1658860181
https://keith.seas.harvard.edu/files/tkg/files/felgenhauer_et_al_2021.pdf?m=1622740016
https://keith.seas.harvard.edu/files/tkg/files/felgenhauer_et_al_2021.pdf?m=1622740016
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*Golja, C. M., Chew, L. W., Dykema, J. A., & Keith, D. W. (2021). Aerosol Dynamics in the Near Field of the 
SCoPEx Stratospheric Balloon Experiment. Journal of Geophysical Research: Atmospheres, 126: 
e2020JD033438.  

*Dai, Z., Burns, E. T., Irvine, P. J., Tingley, D. H., Xu, J., and D. W. Keith. (2021). Elicitation of US and Chinese 
expert judgments show consistent views on solar geoengineering. Humanities and Social Sciences 
Communications, 8: 1-9. 

Eastham, S., Doherty, S., Keith, D., Richter, J., Xia, L. (2021). Improving Models for Solar Climate Intervention 
Research. Eos. 102: doi.org/10.1029/2021EO156087. 

*Golja, C. M., Chew, L. W., Dykema, J. A., and D. W. Keith. (2021). Aerosol Dynamics in the Near Field of the 
SCoPEx Stratospheric Balloon Experiment.” Journal of Geophysical Research, 126: e2020JD033438. 

Yunchao F., Tjiputra J., Muri H., Lombardozzi D., Park C-E., Wu S., and D. Keith. (2021). Solar geoengineering can 
alleviate climate change pressures on crop yields. Nature Food, 2: 373-381. 

Keith, D. and P. Irvine. (2021). The U.S. Can’t Go It Alone on Solar Geoengineering. Environmental Affairs, 1: 38-
44. 

Seeley, J. T., Lutsko, N. J., and D. W. Keith. (2020). Designing a radiative antidote to CO2. Geophysical Research 
Letters, 48: e2020GL090876. 

*Dai, Z., Weisenstein, D. K., Keutsch, F. N., and D. W. Keith. (2020). Experimental reaction rates constrain 
estimates of ozone response to calcium carbonate geoengineering. Communications Earth & 
Environment, 1.  

Horton, J., Lefale, P., and D. Keith. (2020). Parametric Insurance for Solar Geoengineering: Insights from the 
Pacific Catastrophe Risk Assessment and Financing Initiative. Global Policy, 12: 97-107. 

Mallapragada, D., Gençer, E., Insinger, P., Keith, D., and F. M. O’Sullivan. (2020). Can Industrial-Scale Solar 
Hydrogen Supplied from Commodity Technologies Be Cost Competitive by 2030? Cell Reports Physical 
Science, 1: 100174. 

Lutsko, N., Seeley, J., and D. Keith (2020). Estimating Impacts and Trade-offs in Solar Geoengineering Scenarios 
With a Moist Energy Balance Model. Geophysical Research Letters, 47: e2020GL087290. 

Keith, D. and P. Irvine (2020). Halving warming with stratospheric aerosol geoengineering moderates policy-
relevant climate hazards. Environmental Research Letters, 15: 044001.  

*MacMartin, D., Irvine, P., Kravitz, B., and J. Horton. (2019). “Technical characteristics of a solar geoengineering 
deployment and implications for governance.” Climate Policy, 19: 1325-1339. 

Keith D. and J. Horton (2019). Multilateral parametric climate risk insurance: a tool to facilitate agreement about 
deployment of solar geoengineering? Climate Policy, 7: 820-826. 

Vattioni S., Weisenstein D., Keith D., Feinberg A., Peter T., and A. Stenke (2019). Exploring accumulation-mode 
H2SO4 versus SO2 stratospheric sulfate geoengineering in a sectional aerosol–chemistry–climate model. 
Atmospheric Chemistry and Physics, 19: 4877-4897. 

Irvine P., Emanuel K., He J., Horowitz L. W., Vecchi G., and D. Keith (2019). Halving warming with idealized solar 
geoengineering moderates key climate hazards. Nature Climate Change, 5: 295-299. 

Miller L. M. and D. W. Keith (2018). Observation-based solar and wind power capacity factors and power 
densities. Environmental Research Letters, 13: 079501. 

Miller L. M. and D. W. Keith (2018). Climatic Impacts of Wind Power. Joule, 2: 2618-2632.  

Irvine P. J., Keith D. W., and J. Moore (2018). Brief communication: Understanding solar geoengineering’s 
potential to limit sea level rise requires attention from cryosphere experts. The Cryosphere, 12.  

https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2020JD033438
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2020JD033438
https://keith.seas.harvard.edu/publications/elicitation-us-and-chinese-expert-judgments-show-consistent-views-solar
https://keith.seas.harvard.edu/publications/elicitation-us-and-chinese-expert-judgments-show-consistent-views-solar
https://keith.seas.harvard.edu/publications/improving-models-solar-climate-intervention-research
https://keith.seas.harvard.edu/publications/improving-models-solar-climate-intervention-research
https://keith.seas.harvard.edu/publications/aerosol-dynamics-near-field-scopex-stratospheric-balloon-experiment
https://keith.seas.harvard.edu/publications/aerosol-dynamics-near-field-scopex-stratospheric-balloon-experiment
https://keith.seas.harvard.edu/news/us-cant-go-it-alone-solar-geoengineering
https://keith.seas.harvard.edu/publications/designing-radiative-antidote-co2
https://keith.seas.harvard.edu/publications/experimental-reaction-rates-constrain-estimates-ozone-response-calcium-carbonate
https://keith.seas.harvard.edu/publications/experimental-reaction-rates-constrain-estimates-ozone-response-calcium-carbonate
https://keith.seas.harvard.edu/publications/parametric-insurance-solar-geoengineering-insights-pacific-catastrophe-risk
https://keith.seas.harvard.edu/publications/parametric-insurance-solar-geoengineering-insights-pacific-catastrophe-risk
https://keith.seas.harvard.edu/publications/can-industrial-scale-solar-hydrogen-supplied-commodity-technologies-be-cost
https://keith.seas.harvard.edu/publications/can-industrial-scale-solar-hydrogen-supplied-commodity-technologies-be-cost
https://keith.seas.harvard.edu/publications/estimating-impacts-and-trade%E2%80%90offs-solar-geoengineering-scenarios-moist-energy
https://keith.seas.harvard.edu/publications/estimating-impacts-and-trade%E2%80%90offs-solar-geoengineering-scenarios-moist-energy
https://keith.seas.harvard.edu/publications/halving-warming-stratospheric-aerosol-geoengineering-moderates-policy-relevant
https://keith.seas.harvard.edu/publications/halving-warming-stratospheric-aerosol-geoengineering-moderates-policy-relevant
https://keith.seas.harvard.edu/publications/technical-characteristics-solar-geoengineering-deployment-and-implications
https://keith.seas.harvard.edu/publications/technical-characteristics-solar-geoengineering-deployment-and-implications
https://keith.seas.harvard.edu/files/tkg/files/horton_and_keith_climate_policy_2019.pdf
https://keith.seas.harvard.edu/files/tkg/files/horton_and_keith_climate_policy_2019.pdf
https://keith.seas.harvard.edu/files/tkg/files/acp-19-4877-2019.pdf
https://keith.seas.harvard.edu/files/tkg/files/acp-19-4877-2019.pdf
https://keith.seas.harvard.edu/files/tkg/files/irvine_etal_ncc_solar_geoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/irvine_etal_ncc_solar_geoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/miller_2018_environ._res._lett._13_104008.pdf
https://keith.seas.harvard.edu/files/tkg/files/miller_2018_environ._res._lett._13_104008.pdf
https://keith.seas.harvard.edu/files/tkg/files/climatic_impacts_of_wind_power.pdf
https://keith.seas.harvard.edu/files/tkg/files/the-cryosphere.pdf
https://keith.seas.harvard.edu/files/tkg/files/the-cryosphere.pdf
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Horton J. B., Reynolds J. L., Buck H. J., Callies D., Schäfer S., Keith D. W., and S. Rayner (2018). Solar 
Geoengineering and Democracy. Global Environmental Politics, 18: 5-23. 

Keith D. W., Holmes G., St. Angelo D., and K. Heidel (2018). A Process for Capturing CO2 from the Atmosphere. 
Joule, 2: 1573-1594. 

Eastham S. D., Weisenstein D. K., Keith D. W., and S. R. H. Barrett (2018). Quantifying the impact of sulfate 
geoengineering on mortality from air quality and UV-B exposure. Atmospheric Environment, 187: 424-
434. 

Parker A., Horton J. B., and D. Keith (2018). Stopping Solar Geoengineering Through Technical Means: A 
Preliminary Assessment of Counter-Geoengineering. Earth’s Future, 6: 2058-1065. 

MacMartin D. G., Ricke K. L., and D. Keith (2018). Solar geoengineering as part of an overall strategy for meeting 
the 1.5°C Paris target. Philosophical Transactions of the Royal Society A: Mathematical, Physical and 
Engineering Sciences, 376: 20160454. 

Smith J. P., Dykema J. A., and D. Keith (2018). Production of Sulfates Onboard an Aircraft: Implications for the 
Cost and Feasibility of Stratospheric Solar Geoengineering. Earth and Space Science, 5: 150-162. 

Eastham S. D., Keith D. W., and S. R. H. Barrett (2018). Mortality tradeoff between air quality and skin cancer 
from changes in stratospheric ozone. Environmental Research Letters, 13: 034035.  

*Dai Z., Weisenstein D. K., and D. W. Keith (2018). Tailoring Meridional and Seasonal Radiative Forcing by Sulfate 
Aerosol Solar Geoengineering. Geophysical Research Letters, 45: 1030–1039.  

Ocko I. B., Hamburg S. P., Jacob D. J., Keith D. W., Keohane N. O., Oppenheimer M., Roy-Mayhew J. D., Schrag D. 
P., and S. W. Pacala (2017). Unmask temporal trade-offs in climate policy debates. Science, 356: 492–
493.  

Keith D. W., Wagner G., and C. L. Zabel (2017). Solar geoengineering reduces atmospheric carbon burden. 
Nature Climate Change, 7: 617–619.  

Keith D. (2017). Toward a Responsible Solar Geoengineering Research Program. Issues in Science and 
Technology, 8: 71-77. 

Dykema J. A., Keith D. W., and F. N. Keutsch (2016). Improved aerosol radiative properties as a foundation for 
solar geoengineering risk assessment. Geophysical Research Letters, 43: 7758–7766.  

Keith D., Weisenstein D., Dykema J., and F. Keutsch (2016). Stratospheric Solar Geoengineering without Ozone 
Loss. Proceedings of the National Academy of Sciences, 113: 14910-14914.  

Miller L., Smil V., Wagner G., and D. Keith (2016). Establishing practical estimates for city-integrated solar and PV 
wind and Stated estimates for city-integrated wind and solar PV are too high. Science eLetter. 

*Keith D., Wagner G., and J. Moreno-Cruz (2016). Modeling the effects of climate engineering. Science, 352: 
1526–1527.  

*Keith D. W., and P. J. Irvine (2016). Solar geoengineering could substantially reduce climate risks — A research 
hypothesis for the next decade. Earth’s Future, 4: 549–559.  

Burns E. T., Flegal J. A., Keith D. W., Mahajan A., Tingley D., and G. Wagner (2016). What do people think when 
they think about solar geoengineering? A review of empirical social science literature, and prospects for 
future research. Earth’s Future, 4: 538-542. 

Barrett S. R. H., Speth R. L., Eastham S. D., Dedoussi I. C., Ashok A., Malina R. and D. W. Keith (2015). Impact of 
the Volkswagen emissions control defeat device on U.S. public health. Environmental Research Letters, 
10: 114005. 

https://keith.seas.harvard.edu/files/tkg/files/solar_geoengineering_and_democracy.pdf.pdf
https://keith.seas.harvard.edu/files/tkg/files/solar_geoengineering_and_democracy.pdf.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al._-_2018_-_a_process_for_capturing_co2_from_the_atmosphere.pdf
https://keith.seas.harvard.edu/files/tkg/files/eastham_et_al._-_2018_-_quantifying_the_impact_of_sulfate_geoengineering_o.pdf
https://keith.seas.harvard.edu/files/tkg/files/eastham_et_al._-_2018_-_quantifying_the_impact_of_sulfate_geoengineering_o.pdf
https://keith.seas.harvard.edu/files/tkg/files/parker_et_al-2018-earth27s_future_1.pdf
https://keith.seas.harvard.edu/files/tkg/files/parker_et_al-2018-earth27s_future_1.pdf
https://keith.seas.harvard.edu/files/tkg/files/macmartin_ricke_keith_ptrs.pdf
https://keith.seas.harvard.edu/files/tkg/files/macmartin_ricke_keith_ptrs.pdf
https://keith.seas.harvard.edu/files/tkg/files/smith_et_al-2018-earth_and_space_science.pdf
https://keith.seas.harvard.edu/files/tkg/files/smith_et_al-2018-earth_and_space_science.pdf
https://keith.seas.harvard.edu/files/tkg/files/eastham_2018_environ._res._letters.pdf
https://keith.seas.harvard.edu/files/tkg/files/eastham_2018_environ._res._letters.pdf
https://keith.seas.harvard.edu/files/tkg/files/dai_et_al_2018_geophysical_research_letters.pdf?m=1517235948
https://keith.seas.harvard.edu/files/tkg/files/dai_et_al_2018_geophysical_research_letters.pdf?m=1517235948
https://keith.seas.harvard.edu/files/tkg/files/science_05.05.2017.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al._-_2017_-_solar_geoengineering_reduces_atmospheric_carbon_bu.pdf
https://keith.seas.harvard.edu/files/tkg/files/issues.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2016_-_improved_aerosol_radiative_properties_as_a_foundat.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2016_-_improved_aerosol_radiative_properties_as_a_foundat.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al._-_2016_-_stratospheric_solar_geoengineering_without_ozone_l.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al._-_2016_-_stratospheric_solar_geoengineering_without_ozone_l.pdf
https://keith.seas.harvard.edu/publications/establishing-practical-estimates-city-integrated-solar-pv-and-wind
https://keith.seas.harvard.edu/publications/establishing-practical-estimates-city-integrated-solar-pv-and-wind
https://keith.seas.harvard.edu/publications/stated-estimates-city-integrated-wind-and-solar-pv-are-too-high
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al._-_2016_-_modeling_the_effects_of_climate_engineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al-2016-earths_future.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_et_al-2016-earths_future.pdf
https://keith.seas.harvard.edu/files/tkg/files/burns_et_al._-_2016_-_what_do_people_think_when_they_think_about_solar_g.pdf
https://keith.seas.harvard.edu/files/tkg/files/burns_et_al._-_2016_-_what_do_people_think_when_they_think_about_solar_g.pdf
https://keith.seas.harvard.edu/files/tkg/files/burns_et_al._-_2016_-_what_do_people_think_when_they_think_about_solar_g.pdf
https://keith.seas.harvard.edu/files/tkg/files/barrett_et_al._-_2015_-_impact_of_the_volkswagen_emissions_control_defeat_.pdf
https://keith.seas.harvard.edu/files/tkg/files/barrett_et_al._-_2015_-_impact_of_the_volkswagen_emissions_control_defeat_.pdf
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*Safaei H. and D. W. Keith (2015). How much bulk energy storage is needed to decarbonize electricity? Energy 
and Environmental Science, 8: 3409-3417.  

*Miller L. M., Brunsell N. A., Mechem D. B., Gans F., Monaghan A. J., Vautard R., Keith D. W., and A. Kleidon 
(2015). Two methods for estimating limits to large-scale wind power generation. Proceedings of the 
National Academy of Sciences, 112:11169–11174. 

Weisenstein D. K., and D. W. Keith (2015). Solar geoengineering using solid aerosol in the stratosphere. 
Atmospheric Chemistry and Physics, 15: 11799-1185.  

Horton J. B., Parker A., and D. Keith (2015). Liability for Solar Geoengineering: Historical Precedents, 
Contemporary Innovations, and Governance Possibilities. NYU Environmental Law Journal, 22: 225-273. 

Keith, D. W., and D. G. MacMartin (2015). A temporary, moderate and responsive scenario for solar 
geoengineering. Nature Climate Change, 5: 201-206. 

Dykema J. A., Keith D. W., Anderson J. G., and D. Weisenstein (2014). Stratospheric controlled perturbation 
experiment (SCoPEx): a small-scale experiment to improve understanding of the risks of solar 
geoengineering. Philosophical Transactions of the Royal Society A, 372(2031). 

MacMartin, D. G., Caldeira K., and D. W. Keith (2014). Solar geoengineering to limit the rate of temperature 
change. Philosophical Transactions of the Royal Society A, 372(2031).  

Keith, D. W., Duren R., and D. G. MacMartin (2014). Field experiments on solar geoengineering: report of a 
workshop exploring a representative research portfolio. Philosophical Transactions of the Royal Society 
A, 372: 20140175. 

Kravitz B., MacMartin D. G., Robock A., Rasch P. J., Ricke K. L., Cole J. N. S., Curry C. L., Irvine P. J., Ji D., Keith D. 
W., Kristjánsson J. E., Moore J. C., Muri H., Singh B., Tilmes S., Watanabe S., Yang S., and J.-H. Yoon 
(2014). A multi-model assessment of regional climate disparities caused by solar geoengineering. 
Environmental Research Letters, 9. 

MacMartin D. G., Kravitz B., Keith D. W., and A. Jarvis (2013). Dynamics of the coupled human-climate system 
resulting from closed-loop control of solar geoengineering. Climate Dynamics, 43: 243-258. 

*Safaei H. and D. W. Keith (2013). Compressed air energy storage with waste heat export: An Alberta case study. 
Energy Conversion and Management, 78: 114–124. 

*Carr W., Preston C., Yung L., Keith D. W., Szerszynski B., and A. Mercer (2013). Public Engagement on Solar 
Radiation Management and Why it Needs to Happen Now. Climatic Change, 121: 567-577.  

David W. Keith and Andy Parker (2013). The fate of an engineered planet. Scientific American, 308:34-36. 

Parson E. A., and D. W. Keith (2013). End the Deadlock on Governance of Geoengineering Research. Science, 
339: 1278-1279. 

Adams A. S., and D. W. Keith (2013). Are global wind power resource estimates overstated? Environmental 
Research Letters, 8: 015021. 

McClellan J., Keith D. W. and J. Apt (2012). Cost analysis of stratospheric albedo modification delivery systems. 
Environmental Research Letters, 7: 034019. 

MacMartin D. G., Keith D. W., Kravitz B. and K. Caldeira. Managing tradeoffs in geoengineering through optimal 
choice of non-uniform radiative forcing. Nature Climate Change, 3: 365-368.  

*Safaei H., Keith D.W. and R. J. Hugo (2012). Compressed Air Energy Storage (CAES) with compressors 
distributed at heat loads to enable waste heat utilization. Journal of Applied Energy, 103: 165-179. 

*Holmes G. and D. W. Keith. An Air-Liquid Contactor for Large-Scale Capture of CO2 from Air. Philosophical 
Transactions of the Royal Society A – Mathematical, Physical & Engineering Sciences, 370: 4380-4403.  

https://keith.seas.harvard.edu/files/tkg/files/ees_safaei-keith_bulk_storage_2015.pdf
https://keith.seas.harvard.edu/files/tkg/files/miller_et_al._-_2015_-_two_methods_for_estimating_limits_to_large-scale_w.pdf
https://keith.seas.harvard.edu/files/tkg/files/weisenstein_et_al._-_2015_-_solar_geoengineering_using_solid_aerosol_in_the_st.pdf
https://keith.seas.harvard.edu/files/tkg/files/176.horton.keith_.liabilityforsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/176.horton.keith_.liabilityforsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/174.keith_.macmartin.atemporarymoderateandresponsivescenarioforsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/174.keith_.macmartin.atemporarymoderateandresponsivescenarioforsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2014_-_stratospheric_controlled_perturbation_experiment_.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2014_-_stratospheric_controlled_perturbation_experiment_.pdf
https://keith.seas.harvard.edu/files/tkg/files/dykema_et_al._-_2014_-_stratospheric_controlled_perturbation_experiment_.pdf
https://keith.seas.harvard.edu/files/tkg/files/172.macmartin.caldeira.keith_.solargeoengineeringtolimittherateoftemperaturechange.pdf
https://keith.seas.harvard.edu/files/tkg/files/172.macmartin.caldeira.keith_.solargeoengineeringtolimittherateoftemperaturechange.pdf
https://keith.seas.harvard.edu/files/tkg/files/171.keith_.fieldexperimentsonsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/171.keith_.fieldexperimentsonsolargeoengineering.pdf
https://keith.seas.harvard.edu/files/tkg/files/kravitz_et_al._-_2014_-_a_multi-model_assessment_of_regional_climate_dispa.pdf
https://keith.seas.harvard.edu/files/tkg/files/165.macmartin.keith_.etal_.dynamicsofthecoupledhuman-climatesystem.pdf
https://keith.seas.harvard.edu/files/tkg/files/165.macmartin.keith_.etal_.dynamicsofthecoupledhuman-climatesystem.pdf
https://keith.seas.harvard.edu/files/tkg/files/164.safaei.keith_.compressedairenergystor.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/157.carr_.etal_publicengageonsrm.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/157.carr_.etal_publicengageonsrm.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/161.keith_.parker.engineeredplanet.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/163.parson.keith_.deadlockongonvernance.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/160.adams_.keith_.globalwindpowerestimates.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/159.mcclellan.2012.costanalysisofstratosp.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/158.1macmartin.etal_.managingtradeoffsthroughnonradforc.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/158.1macmartin.etal_.managingtradeoffsthroughnonradforc.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/156.safaei.keith_.hugo_.caes_.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/156.safaei.keith_.hugo_.caes_.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/148.holmes.keith_.contactorforlargescalecapture.e.pdf
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*Moreno-Cruz J. B. and D. W. Keith (2012). Climate Policy under Uncertainty: A Case for Geoengineering. 
Climatic Change, 121: 431-444. 

*Ricke R. L., Rowlands D., Ingram W. J., Keith D. W. and M. G. Morgan (2011). Effectiveness of stratospheric solar 
radiation management as a function of climate sensitivity. Nature Climate Change, 2: 92-96.  

*Mercer A. M., Keith D. W. and J. D. Sharp (2011). Public understanding of Solar Radiation Management. 
Environmental Research Letters, 6: 044006.  

*Doluweera G., Jordaan S., Bergerson J., Moore M. and D. Keith (2011).  Evaluating the Role of Cogeneration for 
Carbon Management in Alberta. Energy Policy, 39: 7963-7974. 

*Cubi E. and D. W. Keith (2011). LEED, Energy Savings, and Carbon Abatement: Related but Not Synonymous. 
Environmental Science and Technology, 45: 1757-1758.  

*Moreno-Cruz J., Ricke K. and D. W. Keith (2011). A simple model to account for regional inequalities in the 
effectiveness of solar radiation management. Climatic Change, 110: 649-668.  

MacMynowski D. G., Shin H., Caldeira K. and D. W. Keith (2011). Can we test geoengineering? Energy and 
Environmental Science, 4: 5044-5052.  

*Keith D. and J. Moreno-Cruz (2010). Pitfalls of coal peak production. Nature, 469: 472.  

Ghaderi, S., Keith D., Lavoie R. and Y. Leonenko (2010).  Evolution of Hydrogen Sulfide in Sour Saline Aquifers 
During Carbon Dioxide Sequestration. International Journal of Greenhouse Gas Control, 5: 347-355. 

*Yeh S., Jordaan S. M., Brandt A. R., Turetsky M., Spatari S. and D. Keith (2010). Land Use Greenhouse Gas 
Emissions from Conventional and Unconventional Oil Production. Environmental Science & Technology, 
44: 8766–8772. 

Caldeira K. and D. W. Keith (2010). The Need for Climate Engineering Research. Issues in Science and Technology, 
27: 57-62. 

Pierce J. R., Weisenstein D. K., Heckendorn P., Peter T. and D. W. Keith (2010). Efficient formation of 
stratospheric aerosol for climate engineering by emission of condensable vapor from aircraft. 
Geophysical Research Letters, 37: L18805. 

Keith, D. W. (2010). Photophoretic levitation of aerosols for geoengineering. Proceedings of the National 
Academy of Sciences, 107: 16428-16431. 

Zickfeld Z., Morgan M. G., Frame D. J. and D. W. Keith (2010). Expert judgments about transient climate 
response to alternative future trajectories of radiative forcing. Proceedings of National Academy of 
Sciences, 107: 12451-12456. 

Bergerson J. and D. Keith (2010). The truth about dirty oil: Is CCS the answer? Environmental Science & 
Technology, 44: 6010-6015. 

Keith D. W., Parsons E. and M. G. Morgan (2010). Research on global sun block needed now. Nature, 463: 426-
427. 

*Zeidouni, M., Pooladi-Darvish M. and D. W. Keith (2009). Analytical Solution to Evaluate Salt Precipitation 
during CO2 Injection in Saline Aquifers. International Journal of Greenhouse Gas Control Technologies, 3: 
600-611. 

Sharp J. D., Jaccard M. K. and D. W. Keith (2009). Anticipating Public Attitudes toward Underground CO2 Storage. 
International Journal of Greenhouse Gas Control, 3: 641-651. 

Mahmoudkhani M. and D. W. Keith (2009). Low-energy sodium hydroxide recovery for CO2 capture from air. 
International Journal of Greenhouse Gas Control Technologies, 3: 376-384. 

Keith D. (2009). Why Capture CO2 From The Atmosphere. Science, 325: 1654-1655. 

https://keith.seas.harvard.edu/files/tkg/files/117.moreno-cruz.climpoluncert-caseforgeoeng.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/155.ricke_.etal_.stratsolarradmgmt.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/155.ricke_.etal_.stratsolarradmgmt.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/150.mercer_keith_sharp.publicunderstandingsrm.e_0.pdf
https://keith.seas.harvard.edu/files/tkg/files/149.doluweera.etal_.evalrolecongeneration.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/149.doluweera.etal_.evalrolecongeneration.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/133.cubi_.keith_.leed_.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/131.moreno-cruz.inequality.srm_.e_0.pdf
https://keith.seas.harvard.edu/files/tkg/files/131.moreno-cruz.inequality.srm_.e_0.pdf
https://keith.seas.harvard.edu/files/tkg/files/128.macmynowski.canwetestgeoeng.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/147.keith_.moreno-cruz.pitfallsofcoalpk.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/124.ghaderi.keith_.lavoie.lenoenko.evolhydrsulf.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/124.ghaderi.keith_.lavoie.lenoenko.evolhydrsulf.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/130.yeh_.jordaan.etal_.landuseghgemissions.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/130.yeh_.jordaan.etal_.landuseghgemissions.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/132.caldeira.needforcliengres.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/127.pierce.efficientformstratsaerosol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/127.pierce.efficientformstratsaerosol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/96.keith_.2010.photophoriclevengaerosols.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/129.zickfeld.etal_.expertjudgements.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/129.zickfeld.etal_.expertjudgements.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/123.bergersonkeith.dirtyoil.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/125.keithparsonmorgon.globalsunblock.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/102.zeidouni.evalsaltprec.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/102.zeidouni.evalsaltprec.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/110.sharp_.publicattitudesco2storage.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/101.mahamoudkhani.low-energysodiumhydrec.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_-_2009_-_why_capture_co2_from_the_atmosphere.pdf
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Ghaderi S., Keith D. W. and Y. Leonenko (2009). Feasibility of Injecting Large Volumes of CO2 into Aquifers. 
Energy Procedia, 1: 3113-3120. 

Mahmoudkhani M., Heidel K. R., Ferreira J. C., Keith D. W. and R. S. Cherry (2009). Low energy packed tower and 
caustic recovery for direct capture of CO2 from air. Energy Procedia, 1: 1535-1542. 

*Jordaan S. M., Keith D. W. and B. Stelfox (2009). Quantifying land use of oil sands production: a life cycle 
perspective. Environmental Research Letters, 4. 

*Cubi E., Keith D. and J. Love (2009). Integrated design & UFAD. American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, 51: 30-40. 

*Hassanzadeh, H., Pooladi-Darvish M. and D. W. Keith (2009). Accelerating CO2 Dissolution in Saline Aquifers for 
Geological Storage--Mechanistic and Sensitivity Studies. Energy & Fuels, 23: 3328-3336. 

*Hassanzadeh, H., Pooladi-Darvish M. and D. Keith (2008). The Effect of Natural Flow of Aquifers and Associated 
Dispersion on the Onset of Buoyancy-driven Convection in a Saturated Porous Medium. American 
Institute of Chemical Engineers Journal, 55: 475-485. 

Zeman F. S. and D. W. Keith (2008). Carbon Neutral Hydrocarbons. Philosophical Transactions of the Royal 
Society A, 366: 3901-3918. 

*Wilson E. J., Morgan M. G., Apt J., Bonner M., Bunting C., Figueiredo M. A. D., Gode J., Jaeger C. C., Keith D. W., 
McCoy S. T., Haszeldine R. S., Pollak M. F., Reiner D. M., Rubin E. S., Torvanger A., Ulardic C., Vajjhala S. 
P., Victor D. G. and I. W. Wright (2008). Regulating the Geological Sequestration of Carbon Dioxide. 
Environmental Science & Technology, 42: 2718–2722. 

*Stolaroff J. K., Keith D. W. and G. V. Lowry (2008). Carbon dioxide capture from atmospheric air using sodium 
hydroxide spray. Environmental Science & Technology, 42: 2728-2735. 

Stephens J. C. and D. W. Keith (2008). Assessing Geochemical Carbon Management. Climatic Change, 90: 217-
242. 

*Rhodes J. S. and D. W. Keith (2008). Biomass with Capture: Negative Emissions Within Social and Environmental 
Constraints. Climatic Change, 87: 321-328. 

Morgan M. G. and D. W. Keith (2008). Improving the way we think about projecting future energy use and 
emissions of carbon dioxide. Climatic Change, 90: 189-215. 

Leonenko Y. and D. W. Keith (2008). Reservoir Engineering To Accelerate the Dissolution of CO2 Stored in 
Aquifers. Environmental Science & Technology, 42: 2742-2747. 

Kirk-Davidoff D. B. and D. W. Keith (2008). On the climate impact of surface roughness. Journal of Atmospheric 
Sciences, 65: 2215-2234. 

Curtright A. E., Morgan M. G. and D. W. Keith (2008). Expert Assessments of Future Photovoltaic Technologies. 
Environmental Science & Technology, 42: 9031-9038. 

Zickfeld K., Levermann A., Keith D. W., Kuhlbrodt T., Morgan M. G. and S. Rahmstorf (2007). Expert judgements 
on the response of the Atlantic meridional overturning circulation to climate change. Climatic Change, 
82: 235-265. 

Reinelt P. and D. W. Keith (2007). Carbon Capture Retrofits and the Cost of Regulatory Uncertainty. Energy 
Journal, 28: 101-127. 

Matthews H. D. and D. W. Keith (2007). Carbon-cycle feedbacks increase the likelihood of a warmer future. 
Geophysical Research Letters, 34: L09702. 

https://keith.seas.harvard.edu/files/tkg/files/121.ghaderi.feasinjectlgvol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/120.khani_.heidel.ferreira.keith_.cherry.lowenergypackedtower-ghgt9.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/120.khani_.heidel.ferreira.keith_.cherry.lowenergypackedtower-ghgt9.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/112.jordaan.quantlanduseofoilsandsprod.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/112.jordaan.quantlanduseofoilsandsprod.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/111.cubi_.ufad_.challenges.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/87.hassanzadeh.acceleratingco2dissolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/87.hassanzadeh.acceleratingco2dissolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/82.hassanzadeh.natflowofaquif.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/82.hassanzadeh.natflowofaquif.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/103.zeman_.2008.chncs_.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/98.wilson.regulatinggeoseq.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/97.stolaroff.aircapturecontactor.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/97.stolaroff.aircapturecontactor.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/75.stephens.geochemicalcarbonmanagement.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/95.rhodes.biomasswithcaptureed.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/95.rhodes.biomasswithcaptureed.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/92.morgan.improvingscenarios.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/92.morgan.improvingscenarios.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/93.leonenko.accelerated.disolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/93.leonenko.accelerated.disolution.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/94.kirk-davidoff.surfaceroughnessjas.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/100.curtright.futphotovoltaictech.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/79.zickfeld.2007.oceanoverturningexpertjudgment.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/79.zickfeld.2007.oceanoverturningexpertjudgment.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/78.reinelt.powergenerationuncertiangascarbon.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/83.matthews.carbonfeedback.f.pdf
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*Hassanzadeh H., Pooladi-Darvish M. and D. W. Keith (2007). Scaling Behavior of Convective Mixing, with 
Application to Geological Storage of CO2. American Institute of Chemical Engineers Journal 53: 1121-
1131. 

*Hassanzadeh, H., Pooladi-Darvish M., Elsharkawy A. M., Keith D. and Y. Leonenko (2007). Predicting PVT data 
for CO2–brine mixtures for black-oil simulation of CO2 geological storage. International Journal of 
Greenhouse Gas Control, 2: 65-77. 

Apt J., Keith D. W. and M. G. Morgan (2007). Promoting Low-Carbon Electricity Production. Issues in Science and 
Technology 23: 37-43. 

Rao A. B., Rubin E. S., Keith D. W. and M. G. Morgan (2006). Evaluation of Potential Cost Reductions from 
Improved Amine-based CO2 Capture Systems. Energy Policy, 34: 3765-3772. 

Morgan M. G., Adams P. J. and D. W. Keith (2006). Elicitation of expert judgments of aerosol forcing. Climatic 
Change, 75: 195-214. 

*Hassanzadeh, H., Pooladi-Darvish M. and D. W. Keith (2006). Stability of a Fluid in a Horizontal Saturated 
Porous Layer: Effect of Non-linear Concentration Profile, Initial, and Boundary Conditions. Transport in 
Porous Media, 65: 193-211. 

*DeCarolis J. F. and D. W. Keith (2006). The Economics of Large Scale Wind Power in a Carbon Constrained 
World. Energy Policy, 34: 395-410. 

*Keith D. W., Ha-Duong M. and J. K. Stolaroff (2005). Climate strategy with CO2 capture from the air. Climatic 
Change, 74: 17-45. 

*Stolaroff J. K., Lowry G. V. and D. W. Keith (2005). Using CaO- and MgO-rich Industrial Waste Streams for 
Carbon Sequestration. Energy Conversion and Management, 46: 687-699. 

*Rhodes J. S. and D. W. Keith (2005). Engineering-economic analysis of biomass IGCC with carbon capture and 
storage. Biomass & Bioenergy, 29: 440-450. 

Keith D. W., Giardina J. A. and M. G. Morgan (2005). Regulating the Underground Injection of Carbon Dioxide. 
Environmental Science & Technology, 39: 499A-505A. 

*Hassanzadeh H., Pooladi-Darvish M. and D. W. Keith (2005). Modelling of Convective Mixing in CO2 Storage. 
Journal of Canadian Petroleum Technology, 44: 42-52. 

*DeCarolis J. F. and D. W. Keith (2005). The Costs of Wind's Variability: Is There a Threshold? The Electricity 
Journal, 18: 69-77. 

Palmgren C. R., Morgan M. G., Bruine de Bruin W. and D. W. Keith (2004). Initial Public Perceptions of Deep 
Geological and Oceanic Disposal of Carbon Dioxide. Environmental Science & Technology, 38: 6441-6450. 

*Keith D. W., DeCarolis J. F., Denkenberger D. C., Lenschow D. H., Malyshev S. L., Pacala S. and P. J. Rasch (2004). 
The influence of large-scale wind-power on global climate. Proceedings of the National Academy of 
Sciences, 101: 16115-16120. 

*Johnson T. L. and D. W. Keith (2004). Fossil Electricity and CO2 Sequestration: How Natural Gas Prices, Initial 
Conditions and Retrofits Determine the Cost of Controlling CO2 Emissions. Energy Policy, 32: 367-382. 

*Wilson E. J., Johnson T. L. and D. W. Keith (2003). Regulating the Ultimate Sink: Managing the risks of geologic 
CO2 sequestration. Environmental Science & Technology, 37: 3476-3483. 

*Robinson A. L., Rhodes J. S. and D. W. Keith (2003). Assessment of Potential Carbon Dioxide Reductions due to 
Biomass-Coal Cofiring in the United States. Environmental Science & Technology, 37: 5081-5089. 

Keith D. W. and A. E. Farrell (2003). Rethinking Hydrogen Cars. Science, 301: 315-316. 

https://keith.seas.harvard.edu/files/tkg/files/90.hassanzadeh.2007.scalingconvectivemixing.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/90.hassanzadeh.2007.scalingconvectivemixing.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/81.hassanzadeh.pvtco2blackoil.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/81.hassanzadeh.pvtco2blackoil.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/88.apt_.lowcarbonist.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/76.rao_.costreductoinsamineco2capture.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/76.rao_.costreductoinsamineco2capture.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/77.morgan.aerosolelicitation.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/80.hassanzadeh.2006.stabilityinitalandbc.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/80.hassanzadeh.2006.stabilityinitalandbc.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/65.decarolis.2006.economicsofwind.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/65.decarolis.2006.economicsofwind.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/51.keith_.2005.climatestratwithaircapture.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/68.stolaroff.2005.caoandmgowaststreams.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/68.stolaroff.2005.caoandmgowaststreams.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/67.rhodes.2005.biomassccs.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/67.rhodes.2005.biomassccs.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/73.keith_.estregulatingccs.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/70.hassanzadeh.2005.convectivemixing.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/72.decarolis.2005.threshold.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/69.palmgren.2004.perceptionsofccs.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/69.palmgren.2004.perceptionsofccs.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/66.keith_.2004.windandclimate.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/49.johnson.2004.fossilelectricitywithoutco2.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/49.johnson.2004.fossilelectricitywithoutco2.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/54.wilson.2003.regulatingtheultimatesink.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/54.wilson.2003.regulatingtheultimatesink.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/64.robinson.2003.biomasscofire.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/64.robinson.2003.biomasscofire.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/63.keith_.2003.hydrogencars.e.pdf
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*Ha-Duong M. and D. W. Keith (2003). Carbon storage: the economic efficiency of storing CO2 in leaky 
reservoirs. Clean Technology and Environmental Policy, 5: 181-189. 

Farrell A. E., Keith D. W. and J. J. Corbett (2003). A strategy for introducing hydrogen into transportation. Energy 
Policy, 31: 1357-1367. 

*Keith D. W. and J. S. Rhodes (2002). Bury, burn or both: A two-for-one deal on biomass carbon and energy. 
Climatic Change, 54: 375-377. 

Keith D. W., Dykema J. A., Hu H., Lapson L. and J. G. Anderson (2001). An Airborne Interferometer for 
Atmospheric Emission and Solar Absorption. Applied Optics, 40: 5463-5473. 

Keith D. W. and J. G. Anderson (2001). Accurate Spectrally Resolved Infrared Radiance Observation from Space: 
Implications for the Detection of Decade-to-Century-Scale Climatic Change. Journal of Climate, 14: 979-
990. 

Keith D. W. (2001). Geoengineering. Nature, 409: 420. 

Keith D. W. (2001). Sinks, Energy Crops, and Land Use: Coherent Climate Policy Demands an Integrated Analysis 
of Biomass. Climatic Change, 49: 1-10. 

*Johnson T. L. and D. W. Keith (2001). Electricity from Fossil Fuels Without CO2 Emissions: Assessing the Costs of 
Carbon Dioxide Capture and Sequestration in U.S. Electricity Markets. Journal of the Air & Waste 
Management Association, 51: 1452-1459. 

Farrell A. and D. W. Keith (2001). Hydrogen as a transportation fuel. Environment, 43: 43-45. 

*DeCarolis J. F. and D. W. Keith (2001). The Real Cost of Wind Energy. Science, 294: 1000-1002. 

Keith D. W. (2000). Stratosphere-troposphere exchange: Inferences from the isotopic composition of water 
vapor. Journal of Geophysical Research-Atmospheres, 105: 15,167-115,174. 

Keith D. W. (2000). Geoengineering the Climate: History and Prospect. Annual Review of Energy and the 
Environment, 25: 245-284. 

Keith D. W. (2000). The Earth is Not Yet an Artifact. IEEE Technology and Society Magazine, 19: 25-28. 

David W. Keith and Edward A. Parson (2000). A Breakthrough in Climate Change Policy? Scientific American, 
February: 78-79. 

Kirk-Davidoff D. B., Hintsa E. J., Anderson J. G. and D. W. Keith (1999). The effect of climate change on ozone 
depletion through changes in stratospheric water vapor. Nature, 402: 399-401. 

Parson E. A. and D. W. Keith (1998). Fossil fuels without CO2 emissions. Science, 282: 1053-1054. 

Keith D. W. (1996). When is it appropriate to combine expert judgments? Climatic Change, 33: 139-143. 

Morgan M. G. and D. W. Keith (1995). Subjective Judgments By Climate Experts. Environmental Science & 
Technology, 29: A468-A476. 

Keith D. W. (1995). Meridional Energy Transport - Uncertainty in Zonal Means. Tellus 47: 30-44. 

Turchette Q. A., Pritchard D. E. and D. W. Keith (1992). Numerical model of a multiple-grating interferometer. 
Journal of the Optical Society of America A, 9: 1601. 

Keith D. W. and H. Dowlatabadi (1992). A Serious Look at Geoengineering. Eos, Transactions American 
Geophysical Union, 73: 289-293. 

Ekstrom C. R., Keith D. W. and D. E. Pritchard (1992). Atom Optics Using Microfabricated Structures. Applied 
Physics B, 54: 369-374. 

https://keith.seas.harvard.edu/files/tkg/files/62.hadoung.2003.leakycarbonstorage.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/62.hadoung.2003.leakycarbonstorage.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/48.farrell.2003.astrategyforhydrogen.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/47.keith_.2002.buryburnorboth.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/38.keith_.2001.anairborneinterferometer.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/38.keith_.2001.anairborneinterferometer.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/34.keith_.2001.accurateradianceobsfromspace.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/34.keith_.2001.accurateradianceobsfromspace.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/37.keith_.2001.geoengineering.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/36.keith_.2001.sinksenergycropsandlanduse.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/36.keith_.2001.sinksenergycropsandlanduse.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/johnson_and_keith_-_2001_-_electricity_from_fossil_fuels_without_co2_emission.pdf
https://keith.seas.harvard.edu/files/tkg/files/johnson_and_keith_-_2001_-_electricity_from_fossil_fuels_without_co2_emission.pdf
https://keith.seas.harvard.edu/files/tkg/files/32_farrell_etal_2001_hydrogentransfuel.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/31.decarolis.2001.realcostofwind.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/27.keith_.2000.strattrophisotopes.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/27.keith_.2000.strattrophisotopes.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/26.keith_.2000.geoengineeringhistoryandprospect.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/28.keith_.2000.earthnotanartifiact.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/25.keith_.2000.breakthroughclimatechange.x.pdf
https://keith.seas.harvard.edu/files/tkg/files/21.kirk-davidoff.1999.ozonedepletionstratosphericwater.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/21.kirk-davidoff.1999.ozonedepletionstratosphericwater.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/17.parson.1998.fossilfuelswithoutco2.f.pdf
https://keith.seas.harvard.edu/files/tkg/files/14.keith_.1996.whentocombineexpertjudgments.f.pdf
https://keith.seas.harvard.edu/files/tkg/files/13.morgan.1995.subjectivejudgmentsbyclimate_experts.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/12.keith_.1995.meridionalenergytransport.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/10_quentin_etal_1992_multgratinginterf_s.pdf
https://keith.seas.harvard.edu/files/tkg/files/09_keith_1992_seriouslookatgeoeng_s.pdf
https://keith.seas.harvard.edu/files/tkg/files/08_ekstrom_etal_1992_atomoptics_s.pdf
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Keith D. W., Soave R. J. and M. J. Rooks (1991). Free-standing gratings and lenses for atom optics. Journal of 
Vacuum Science and Technology B, 9: 2846-2850. 

Keith D. W., Ekstrom C. R., Turchette Q. A. and D. E. Pritchard (1991). An Interferometer For Atoms. Physical 
Review Letters, 66: 2693-2696. 

Keith D. W., Schattenberg M. L., Smith H. I. and D. E. Pritchard (1988). Diffraction of atoms by a transmission 
grating. Physical Review Letters, 61: 1580. 

Percy J. R., Fabro V. A. and D. W. Keith (1985). The application of visual observations to the study of a small-
amplitude variable star: rho Cassiopeiae. Journal of the American Association of Variable Star Observers, 
14: 1-7. 

Corkum P. and D. Keith (1985). Controlled Switching of 10µm Radiation Using Semiconductor Etalons. Journal of 
the Optical Society of America B, 12: 1873-1879. 

Percy J. R. and D. Keith (1984). The Quasi-Cepheid Nature of Roh-Cassiopeiae. Journal of the Royal Astronomical 
Society of Canada, 78: 206. 

Reports and Technical Notes 

Irvine, P. J., Burns, E., Caldeira, K., Keutsch, F. N., Tingley, D., & Keith, D. (2021). Expert judgements on solar 
geoengineering research priorities and challenges. EarthArXiv.  

Honegger M., Münch S., Hirsch A., Beuttler C., Peter T., Burns W., Geden O., Goeschl T., Gregorowius D., and 
Keith D. (2017). Climate change, negative emissions and solar radiation management: It is time for an 
open societal conversation. White paper by Risk Dialogue Foundation St. Gallen for the Swiss Federal 
Office for the Environment, Zurich. 

Horton J., Keith D., and Honegger M. (2016). Implications of the Paris Agreement for Carbon Dioxide Removal 
and Solar Geoengineering. Harvard Project on Climate Agreements. 

Emanuel K., Hoss F., Keith D., Kuang Z., Lundquist J., and L. Miller (2015). Workshop on Climate Effects of Wind 
Turbines. American Meteorological Society. Cambridge, MA. 

Keith D. W., and J. Moreno-Cruz (2011). Is the solar photovoltaic learning curve flattening? Near Zero. 

Long J., Rademaker S., Anderson J. G., Benedick R. E., Caldeira K., Chaisson J., Goldston D., Hamburg S., Keith D., 
Lehman R., Loy F., Morgan G., Sarewitz D., Schelling T., Shepherd J., Victor D. G., Whelan D., and D. E. 
Winickoff (2011). Geoengineering: a national strategic plan for research on the potential effectiveness, 
feasibility, and consequences of climate remediation technologies. A report by the Task Force on 
Climate Remediation Research. Bipartisan Policy Center, Washington, DC. 

Blackstock J., Battisti D., Caldeira K., Eardley D., Katz J., Keith D., Patrinos A., Schrag D., Socolow R., and S. Koonin 
(2009). Climate Engineering Responses to Climate Emergencies. Novim.  

Rhodes J. S. and D. W. Keith (2009). Biomass co-utilization with unconventional fossil fuels to advance energy 
security and climate policy. A report sponsored by the National Commission on Energy Policy. Bipartisan 
Policy Center, Washington, DC. 

Morgan M. G., Dowlatabadi H., Henrion M., Keith D., Lempert R., McBride S., Small M. and T. Wilbanks (2009). 
Best Practice Approaches for Characterizing, Communicating and Incorporating Scientific Uncertainty in 
Climate Decision Making. Synthesis and Assessment Product 5.2. U.S. Climate Change Science Program. 

Carter J., Brannan J., Collyer D., Doyle C., Ellis J., Keith D., Lowry D., Meyer A., Percy M., Sendall K., Shugart I., 
Thomas R., Watson P and S. Williams (2009). Accelerating Carbon Capture and Storage Implementation 
in Alberta. Alberta Carbon Capture and Storage Development Council. 

https://keith.seas.harvard.edu/publications/free-standing-gratings-and-lenses-atom-optics
https://keith.seas.harvard.edu/files/tkg/files/07.keith_.1991.aninterferometerforatoms.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/04_keith_etal_1988_diffraction_ofatoms_s.pdf
https://keith.seas.harvard.edu/files/tkg/files/04_keith_etal_1988_diffraction_ofatoms_s.pdf
https://keith.seas.harvard.edu/files/tkg/files/percy_et_al._-_1985_-_the_application_of_visual_observations_to_the_stud.pdf
https://keith.seas.harvard.edu/files/tkg/files/percy_et_al._-_1985_-_the_application_of_visual_observations_to_the_stud.pdf
https://keith.seas.harvard.edu/files/tkg/files/corkum_and_keith_-_1985_-_controlled_switching_of_10mm_radiation_using_semic.pdf
https://keith.seas.harvard.edu/files/tkg/files/percy_and_keith_-_1984_-_the_quasi-cepheid_nature_of_rho-cassiopeiae.pdf
https://eartharxiv.org/repository/view/2307/
https://eartharxiv.org/repository/view/2307/
https://keith.seas.harvard.edu/files/tkg/files/honegger_et_al._-_climate_change_negative_emissions_and_solar_radia.pdf
https://keith.seas.harvard.edu/files/tkg/files/honegger_et_al._-_climate_change_negative_emissions_and_solar_radia.pdf
https://keith.seas.harvard.edu/files/tkg/files/horton_et_al._-_2016_-_implications_of_the_paris_agreement_for_carbon_dio.pdf
https://keith.seas.harvard.edu/files/tkg/files/horton_et_al._-_2016_-_implications_of_the_paris_agreement_for_carbon_dio.pdf
https://keith.seas.harvard.edu/files/tkg/files/emanuel_et_al._-_2015_-_workshop_on_climate_effects_of_wind_turbines_amer.pdf
https://keith.seas.harvard.edu/files/tkg/files/emanuel_et_al._-_2015_-_workshop_on_climate_effects_of_wind_turbines_amer.pdf
https://keith.seas.harvard.edu/files/tkg/files/178.keith_and_moreno-cruz.isthesolarphotovoltaiclearningcurveflattening.pdf
https://keith.seas.harvard.edu/files/tkg/files/bpc_climate_remediation_tf_final_report.pdf
https://keith.seas.harvard.edu/files/tkg/files/bpc_climate_remediation_tf_final_report.pdf
https://keith.seas.harvard.edu/files/tkg/files/119.blackstock.etal_.climateengresptoclimemerg.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/126.rhodes.2009.biomassco-util.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/126.rhodes.2009.biomassco-util.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/sap_5.2_best_practice_approaches_for_characterizi.pdf
https://keith.seas.harvard.edu/files/tkg/files/sap_5.2_best_practice_approaches_for_characterizi.pdf
https://keith.seas.harvard.edu/files/tkg/files/accelerating_carbon_capture_and_storage_implementa.pdf
https://keith.seas.harvard.edu/files/tkg/files/accelerating_carbon_capture_and_storage_implementa.pdf
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Shepherd J., Caldeira K., Haigh J., Keith D., Launder B., Mace G., MacKerron G., Pyle J., Rayner S., Redgwell C., 
Cox P. and A. Watson (2009). Geoengineering the climate - Science, governance and uncertainty. The 
Royal Society. 

Anderson I., Keith D., Sendall K., Snyder S., and Youzwa P. (2008). Canada’s Fossil Energy Future: The Way 
Forward on Carbon Capture and Storage. A report by the ecoENERGY Carbon Capture and Storage Task 
Force to the Minister of Alberta Energy and the Minister of Natural Resources Canada.  

Slusarchuk C., Atleo S., Barnett D., Burghardt J., Brown L., McLeod R., Van Belleghem J., Coady T., Tostenson I., 
Weaver A., Robinson J., Devine N., Robinson P., Keith D., Walker J. and M. Umedaly (2008). Climate 
Action Plan. The Government of British Columbia. 

Christopher C., Lave L. B., Hidy G. M., Ho W. S. W., Keith D., Lake L. W., Pilson M. E. Q., Siirola J. J., Smith J. E., 
Socolow R. H. and J. M. Wootten (2007). Report of the Panel on DOE's Carbon Sequestration Program. 
Prospective Evaluation of Applied Energy Research and Development at DOE (Phase Two), p 132-151. 
United States National Research Council ed, Board on Energy and Environmental Systems, Washington, 
DC. 

Parson E. A., Burkett V. R., Fisher-Vanden K., Keith D. W., Mearns L. O., Pitcher H. M., Rosenzweig C. E. and M. D. 
Webster (2007). Global-Change Scenarios, Their Development and Use. Synthesis and assessment 
product 2.1b. U.S. Climate Change Science Program. 

Olende S. A., Chu S., Davis G., El-Ashry M., Goldemberg J., Johansson T., Keith D., Jinghai L., Nakicenovic N., 
Pachauri R., Shafie-Pour M., Shpilrain E., Socolow R., Yamaji K. and Y. Luguang (2007). Lighting the way: 
Toward a sustainable energy future. InterAcademy Council. 

Bruneau A., Connor D., Fox J. C., Kammen D., Keith D., Lamarre P., Martel J. G., McCready K., Best P. M. and L. 
Schramm (2006). Powerful Connections: Priorities and Directions in Energy Science and Technology in 
Canada. A report of the National Advisory Panel on Sustainable Energy Science and Technology, Natural 
Resources Canada. 

Abanades J. C., Akai M., Benson S., Caldeira K., Cook P., Davidson O., Doctor R., Dooley J., Freund P., Gale J., 
Heidug W., Herzog H., Keith D., Mazzotti M., Metz B., Osman-Elasha B., Palmer A., Pipatti R., Smekens K., 
Soltanieh M., Thambimuthu K. and B. van der Zwaan (2005). Carbon Dioxide Capture and Storage. 
Intergovernmental Panel on Climate Change Special Report. Cambridge University Press. 

Keith, D. W. (2002). Towards a Strategy for Implementing CO2 Capture and Storage in Canada. A report for the 
Oil, Gas and Energy Branch, Environment Canada, Ottawa, Ontario. 

Keith D. W. and M. Wilson (2002). Developing Recommendations for the Management of Geologic Storage of 
CO2 in Canada. A report prepared for Environment Canada, Saskatchewan Industry and Resources, 
Alberta Environment, and British Columbia Energy and Mines. Regina, SK. 

Keith D. W. (2001). Industrial Carbon Management: An Overview. Carbon Management: Implications for R&D in 
the Chemical Sciences and Technology, 127-146. A workshop report to the National Research Council 
Chemical Sciences Roundtable. National Academies Press, Washington, DC. 

Keith D. and A. Farrell (2001). Regulating Transportation Emissions. Rx for Regulation. Center for the Study & 
Improvement of Regulation, Carnegie Mellon University. 

Keith D. W. and M. G. Morgan (2000). Industrial Carbon Management: A Review of the Technology and Its 
Implications for Climate Policy. S. J. Hassol and J. Katzenberger eds, Elements of Change 2000. Aspen 
Global Change Institute. Aspen, CO. 

Keith D. W. (1998). Geoengineering Climate. S. J. Hassol and J. Katzenberger eds, Elements of Change 1998: 83-
88. Aspen Global Change Institute. Aspen, CO. 

https://keith.seas.harvard.edu/files/tkg/files/shepherd_et_al._-_2009_-_geoengineering_the_climate_-_science_governance_a.pdf
https://keith.seas.harvard.edu/files/tkg/files/anderson_et_al._-_2007_-_canadas_fossil_energy_future_the_way_forward_on_.pdf
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https://keith.seas.harvard.edu/files/tkg/files/slusarchuk_et_al._-_2008_-_climate_action_plan.pdf
https://keith.seas.harvard.edu/files/tkg/files/slusarchuk_et_al._-_2008_-_climate_action_plan.pdf
https://keith.seas.harvard.edu/files/tkg/files/99.nrc_.2007.doecarbonseqpgm.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/burkett_et_al._-_2007_-_global-change_scenarios_their_development_and_use.pdf
https://keith.seas.harvard.edu/files/tkg/files/olende_et_al._-_2007_-_lighting_the_way_toward_a_sustainable_energy_futu.pdf
https://keith.seas.harvard.edu/files/tkg/files/olende_et_al._-_2007_-_lighting_the_way_toward_a_sustainable_energy_futu.pdf
https://keith.seas.harvard.edu/files/tkg/files/bruneau_et_al._-_2006_-_powerful_connections_priorities_and_directions_in.pdf
https://keith.seas.harvard.edu/files/tkg/files/bruneau_et_al._-_2006_-_powerful_connections_priorities_and_directions_in.pdf
https://keith.seas.harvard.edu/files/tkg/files/abanades_et_al._-_2005_-_ipcc_special_report_on_carbon_dioxide_capture_and_.pdf
https://keith.seas.harvard.edu/files/tkg/files/46.keith_.2002.strategyforccsincanada.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/61.keith_.2002.canadianco2protocol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/61.keith_.2002.canadianco2protocol.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/40.keith_.2001.carbonmanagementanoverview.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/43.keith_.2001.regulatingtransport.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/39.keith_.2001.carbonmanagementareview.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/39.keith_.2001.carbonmanagementareview.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/16_keith_1998_geoengclimate_s.pdf
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Keith D. (1994). Eliciting Expert Judgment about Uncertainty in Climate Prediction. S. J. Hassol and J. 
Katzenberger eds, Elements of Change 1994: 164-165. Aspen Global Change Institute, Aspen, CO. 

Chapters in Edited Volumes and Collections 

Keith, D. W. and J. M. Deutch. (2020). Climate Policy Enters Four Dimensions. Securing Our Economic Future. 
Washington, DC: Aspen Institute Press. 

Horton J., and D. Keith (2016). Solar Geoengineering and Obligations to the Global Poor. Climate Justice and 
Geoengineering: Ethics and Policy in the Atmospheric Anthropocene, C. J. Preston ed, Rowman & 
Littlefield, London.  

Keith D. and A. Parker (2015). Will solar geoengineering help us manage the risks of climate change? Our world 
and us: How our environment and our societies will change, Katrinka Barysch ed, p 76-92, Allianz SE, 
Munich. 

Joshua B. Horton, Andrew Parker and David Keith (2013). Solar Geoengineering and the Problem of Liability. 
Geoengineering Our Climate? Ethics, Politics and Governance Working Paper and Opinion Article Series. 

Keith, D. W. (2010). Engineering the Planet. Climate Change Science and Policy, S. Schneider and M. Mastrandrea 
eds, p 494-501, Island Press, Washington, DC. 

Keith D. W., Heidel K. and R. Cherry (2010). Capturing CO2 from the atmosphere: Rationale and Process Design 
Considerations. Geo-Engineering Climate Change: Environmental necessity or Pandora's box? B. Launder 
and M. Thompson eds, p 107-126, Cambridge University Press. 

Keith D. (2009). Dangerous Abundance. Carbon Shift: How The Twin Crises Of Oil Depletion And Climate Change 
Will Define The Future. T. Homer-Dixon and N. Garrison eds, p 26-57, Random House, Toronto. 

Keith D. W. (2002). Geoengineering - die technologische Gestaltung des Planeten Erde. Klima. Das Experiment 
mit dem Planeten Erde. W. Hauser, p 352-369, Deutsche Museum: Munich, Germany. 

Keith D. (2002). Geoengineering the Climate: History and Prospect. Innovative Energy Strategies for CO2 
Stabilization. R. G. Watts ed, Cambridge University Press, Cambridge, UK. 

Keith D. W. (2002). Geoengineering. Encyclopedia of Global Change. A. S. Goudie, p 495-502. Oxford University 
Press, New York, NY. 

Keith D. W. (1996). Energetics. Encyclopedia of Climate and Weather. S. H. Schneider, p 278-283. Oxford 
University Press, New York, NY. 

Keith D. W. and D. E. Pritchard (1990). Atom Optics. New Frontiers in Quantum Optics. A. O. Barut, p 467-475. 
Plenum Press, New York, NY. 

Masters and PhD Students 

• Michael Cheng (PhD, 2023).  

• Hongwei Sun  

• Colleen Golja (PhD, 2022). Exploring the Limits of Geophysical Models of Solar Geoengineering. 

• Zhen Dai (PhD, 2020). Managing Climate Risks With Solar Geoengineering: Tailoring Radiative Forcing, 
Reducing Ozone Loss, and Understanding Expert Perspectives. 

• Daniel Thorpe (MSc, 2015). No thesis.  

• Hossein Safaei (PhD, 2014). Techno-Economic Assessment of the Need for Bulk Energy Storage in Low-
Carbon Electricity Systems With a Focus on Compressed Air Storage (CAES). 
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https://keith.seas.harvard.edu/files/tkg/files/horton_and_keith_2016.pdf
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https://keith.seas.harvard.edu/files/tkg/files/166.horton_etal.solargeoliabilty.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/89.keith_.engineeringtheplanet.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/116.cherry.heidel.capco2fromatmosp.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/116.cherry.heidel.capco2fromatmosp.p.pdf
https://keith.seas.harvard.edu/files/tkg/files/114.keith_.dangerous.abundance.e.pdf
https://keith.seas.harvard.edu/files/tkg/files/50.keith_.2002.deutschemuseum.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/keith_-_2002_-_geoengineering_the_climate_history_and_prospect.pdf
https://keith.seas.harvard.edu/files/tkg/files/44.keith_.2002.geoengoxfordency.f.pdf
https://keith.seas.harvard.edu/files/tkg/files/15.keith_.1996.energetics.s.pdf
https://keith.seas.harvard.edu/files/tkg/files/05.keith_.1990.atom_.optics.f.pdf
https://dash.harvard.edu/handle/1/37372300
https://dash.harvard.edu/handle/1/37365984
https://dash.harvard.edu/handle/1/37365984
https://dash.harvard.edu/bitstream/handle/1/14226038/SAFAEIMOHAMADABADI-DISSERTATION-2015.pdf?sequence=1
https://dash.harvard.edu/bitstream/handle/1/14226038/SAFAEIMOHAMADABADI-DISSERTATION-2015.pdf?sequence=1
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• Ashley M. Mercer (PhD, 2014). An Examination of Emerging Public and Expert Judgments of Solar Radiation 
Management. 

• Katharine L. Ricke (PhD, 2011). Characterizing Impacts and Implications of Proposals for Solar Radiation 
Management, a Form of Climate Engineering. 

• Ganesh Dolumweerawatta Gamage (PhD, 2011). Assessing the Effectiveness of Wind Power and 
Cogeneration for Carbon Management of Electric Power Systems. 

• Mehdi Zeidouni (PhD, 2011). Analytical and Inverse Models for Leakage Characterization of CO2 Storage. 

• Geoffrey Holmes (PhD, 2010). A Carbon Dioxide Absorption Performance Evaluation For Capture From 
Ambient Air. 

• Sarah M. Jordaan (PhD, 2010). The land use footprint of energy extraction in Alberta. 

• Eduard Cubi Montanya (PhD, 2009). Performance of Underfloor Air Distribution Systems. Temperature 
Stratification and Ventilation Effectiveness in the Child Development Centre. 

• Juan B. Moreno-Cruz (PhD, 2009). Essays on the Economics of Geoengineering. 

• James S. Rhodes (PhD, 2007). Carbon mitigation with biomass: An engineering, economic, and policy 
assessment of opportunities and implications. 

• Joshuah K. Stolaroff (PhD, 2006). Capturing CO2 from ambient air: A feasibility assessment.  

• Hassan Hassanzadeh (PhD, 2006). Mathematical Modeling of Convective Mixing in Porous Media for 
Geological CO2 Storage. 

• Joseph F. Decarolis (PhD, 2004). The Economics and Environmental Impacts of Large-Scale Wind Power in a 
Carbon Constrained World. 

• Elizabeth J. Wilson (PhD, 2004). Managing the Risks of Geologic Carbon Sequestration: A Regulatory and 
Legal Analysis. 

• Timothy L. Johnson (PhD, 2002). Electricity Without Carbon Dioxide: Assessing the Role of Carbon Capture 
and Sequestration in US Electric Markets. 

Opinion Articles 

David Keith. (1 October 2021). What’s the Least Bad Way to Cool the Planet? The New York Times. 

Joshua Horton and David Keith (29 April 2021). Can Solar Geoengineering Be Used as a Weapon?. Council on 
Foreign Relations. 

David Keith (19 October 2020). The world needs to explore solar geoengineering as a tool to fight climate 
change. The Boston Globe. 

David Keith, Sara Hastings-Simon, and Ed Whittingham (29 August 2020). The oil sands fundamentals are dire 
and stark – and Canada shouldn’t spend to revive a dying dream. Globe and Mail. 

David Keith (21 March 2019). Let’s Talk About Geoengineering. Project Syndicate. 

David Keith and Edward Parson (8 December 2017). Solar geoengineering: Science fiction – or saviour? Globe 
and Mail.  

David W. Keith and Gernot Wagner (19 March 2017). Fear of solar geoengineering is healthy – but don’t distort 
our research. The Guardian.  

Gernot Wagner and David Keith (21 November 2016). Cop22 After Trump: The Good and Bad News for Climate 
Change. Foreign Affairs.  
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http://hwpi.harvard.edu/files/tkg/files/th7_moreno-cruz_2009.pdf
http://hwpi.harvard.edu/files/tkg/files/th6_rhodes_2007.pdf
http://hwpi.harvard.edu/files/tkg/files/th6_rhodes_2007.pdf
http://hwpi.harvard.edu/files/tkg/files/stolaroff_2006_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/hassanzadeh_2006_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/hassanzadeh_2006_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/decarolis_2004_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/decarolis_2004_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/wilson_2004_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/wilson_2004_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/johnson_2002_thesis.pdf
http://hwpi.harvard.edu/files/tkg/files/johnson_2002_thesis.pdf
https://keith.seas.harvard.edu/news/world-needs-explore-solar-geoengineering-tool-fight-climate-change
https://keith.seas.harvard.edu/news/world-needs-explore-solar-geoengineering-tool-fight-climate-change
https://keith.seas.harvard.edu/news/oil-sands-fundamentals-are-dire-and-stark-%E2%80%93-and-canada-shouldn%E2%80%99t-spend-revive-dying-dream
https://keith.seas.harvard.edu/news/oil-sands-fundamentals-are-dire-and-stark-%E2%80%93-and-canada-shouldn%E2%80%99t-spend-revive-dying-dream
https://keith.seas.harvard.edu/news/let%E2%80%99s-talk-about-geoengineering
https://keith.seas.harvard.edu/news/solar-geoengineering-science-fiction-%E2%80%93-or-saviour
https://keith.seas.harvard.edu/news/fear-solar-geoengineering-healthy-%E2%80%93-dont-distort-our-research
https://keith.seas.harvard.edu/news/fear-solar-geoengineering-healthy-%E2%80%93-dont-distort-our-research
https://keith.seas.harvard.edu/news/cop22-after-trump-good-and-bad-news-climate-change
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David Keith and Gernot Wagner (5 October 2016). To Help Cool the Climate, Add Aerosol. WIRED Magazine.  

David Keith and Gernot Wagner (16 June 2016). Toward a More Reflective Planet. Project Syndicate. 

David Keith (19 January 2016). Why We Should Research Solar Geoengineering Now. Slate.  

David Keith (11 January 2016). The New Nature. Boston Review.  

David Keith (22 September 2015). The Real Bruce Carson scandal. The Star. 

David Keith (20 May 2015). Embrace Geoengineering. VICE Magazine. 

Andy Parker and David Keith (29 January 2015). What’s the right temperature for the Earth? Washington Post. 

David Keith (September 2014). Not a superpower. Policy Options, 35:18. 

David Keith (23 December 2013). The Fossil Fuel Divestment Movement Can Succeed Where Politics Failed. 
Boston Review.  

David Keith (30 November 2011). Dirty Distraction. MIT Technology Review. 

David Keith (January 2011). Reshaping the energy landscape. Physics Today, 64: 56-57.  

David Keith (26 December 2009). The Denial of Climate Science. The Calgary Herald. 

David Keith and Joule Bergerson (29 November 2008). Smoke, mirrors and carbon. The Calgary Herald and The 
Edmonton Journal.  

Thomas Homer-Dixon and David Keith (19 September 2008). Blocking the Sky to Save the Earth. The New York 
Times.  

David Keith and Thomas Homer-Dixon (8 March 2008). A win-win-win solution. The Globe and Mail.  

Mark Jaccard, Nic Rivers and David Keith (12 November 2007). Carbon taxes, the economy and the poor. The 
Financial Post.  

Patents 

Keith, D.W., Kim, J.H., Schafer, B., and Vlassak, J (filed July 21, 2022). Photophoretically Levitating Macroscopic 
Structure. 

Heidel K. R., Holmes, G., and D.W. Keith (filed April 13, 2021). Capturing carbon dioxide. United States Patent 
#17/229097. 

Heidel K. R., Ritchie J. A., Vollendorf, N., Fessler, and D. W. Keith (2021). Recovering a caustic solution via calcium 
carbonate crystal aggregates. United States Patent #11014823. 

Kenton Robert Heidel, Geoffrey James Holmes, David W. Keith (2021). Capturing carbon dioxide. United States Patent 
#US11014043. 

Keith D. W. and J. Rhodes (2020). Reducing the carbon intensity of a fuel. United States Patent #US10557338B2. 
Keith D. W. and J. Rhodes (2018). Reducing the carbon intensity of a fuel. United States Patent 
#US10006275B2. Keith D. W. and J. Rhodes (2015). Reducing the carbon intensity of a fuel. United States 
Patent #US9159105B2. Keith D. W. and J. Rhodes (2013). Reducing the carbon intensity of a fuel. United 
States Patent #US8574354B2. 

Keith D.W., Heidel K., Holmes G (2019). Capturing carbon dioxide. United States Patent #US10421039B2. 

Keith D. W., Heidel K., Ritchie J., Vollendorf N. and Fessler E. (2019). Recovering a caustic solution via calcium 
carbonate crystal aggregates. United States Patent #US9637393B2. 

Heidel K. R., Ritchie J. A., Kainth A. P. S., and D. W. Keith (2018). Recovering a caustic solution via calcium 
carbonate crystal aggregates. United States Patent # US9975100B2. 
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