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Climate intervention: 

Integrative research needs

Climate Intervention in an Earth Systems Science Framework: A Workshop




2010s: Interdisciplinary, assessment-focused paradigm

UK Research Councils: “Integrated Assessment of 
Geoengineering Proposals”, 2010 - 2015, GBP 1.7 million


German Research Foundation: “Climate Engineering – Risks, 
Challenges, Opportunities?” SPP 1689, 2013 - 2019, EUR 10 
million


European Union: “European Transdisciplinary Assessment of 
Climate Engineering”, 2012 - 2014, EUR 1.3 million



2010s: NSF funding within interdisciplinary, assessment-focused paradigm

• The Ethics of Geoengineering: Investigating the Moral Challenges of Solar 
Radiation Management - University of Montana, 2010 - 2014, $375K


• What are Sustainable Climate-Risk Management Strategies?  Penn State, 2012 
- 2019, ~$~12 million — “What are sustainable, scientifically sound, 
technologically feasible, economically efficient, and ethically defensible 
climate-risk management strategies?”



What do we have today?



What happened?

• We said what there was to say on SRM, without more field research?


• Lack of progress on climate change and CDR becoming “real” led to more 
trepidation about researching them?


• Decreased social science interest in doing interdisciplinary research with these 
kinds of scientists on these topics?


• NAS laid out the next steps on interdisciplinary assessment-oriented research, 
and we chose not to take them?



So then what?

• Do we need more assessment, or something else?


• Do we need a different style of assessment?



NAS (2015)



What went right with CDR / 
geoengineering assessment

• Basic idea that 
approaches would have 
risks as well as 
(co)benefits


• Development of high-
level principles


• Built interdisciplinary 
understanding and 
common language


What was missing

• Focus on “technical potential” 
without social constraints


• The social implications inhere in 
the implication, not the 
technology


• Understanding that policymakers 
rarely choose based on these 
assessments






• Critical minerals


• Land availability for 
renewables


• Global networks for H2


• Geopolitics of fossil fuel 
phaseout / support for 
producer nations

The energy piece at scale The land piece at scale

• International support to end 
deforestation, destruction of 
wetlands, peatlands, etc.


• Conversion of grazing land to 
forest


• Increased soil carbon 
sequestration




Decarbonization is an intentional, planetary-scale 
project to change climatic conditions

• Have we gone through and created these 
assessments of various technologies / 
approaches that should be included in the 
portfolio?


• If not, why not?  


• Should we?



We risk failing at the energy transition if we don’t do a better job with evaluating the 
full impacts of our mitigation portfolio and composing it with care / including publics


The primary project is to fully roadmap the transitions

• Analysis of social impacts / EJ analysis


• Global impacts across supply chains, from critical mineral extraction and processing of renewables 
to end-of-life


• Land use implications


• Full roadmaps for how each country can multi-transition each sector


• Anticipation of the international dimensions / geopolitics of fossil fuel phaseout


We are starting to do this now, but not at the scale required, not in an interdisciplinary and global 
fashion, and we should have done it twenty+ years ago
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Our framework should deal with carbon removal alongside decarbonization

• What’s special about carbon removal technologies that’s distinct from mitigation technologies / 
approaches?


• From a human dimensions standpoint, they seem deeply entwined


• Residual emissions policy: the more sectors that are “hard-to-abate”, the more CDR needed


• Business case for frontier approaches (biomass gasification, electrochemical ocean approaches) may 
rest on producing H2


• Geological storage and associated infrastructure fundamental to CDR and CCS mitigation


• Renewable energy needs for DACCS, others critical to whether they can scale


• Biomass management associated with BECCS / power sector


• Agricultural decarbonization interactions with enhanced weathering, soil C, etc.



Carbon removal already happens

State of CDR report



US long term strategy includes CDR



US Long-Term Strategy





Solar geoengineering 
is different

Though it should be 
assessed holistically with 
mitigation, CDR, and 
adaptation

NAS Next Generation Earth Systems Science report



NAS Solar Climate Intervention Report



Solar geoengineering research: core needs

1. Systematic examination of risks and failures


2. Multiscalar public understanding and engagement, to…


- Scope questions of importance to local resource users, globally


- Support domestic policymaking, globally


The research needs are global: international centers, international 
fellowship programs, international summer schools



