World Needs to Suck CO2 to Meet Goals — National Academies
By Nick Sobczyk
Oct. 24, 2018 – Technologies that suck CO2 out of the air will likely be crucial to meeting global climate goals.  And they'll need more investment to reach scale.
That's the conclusion of a new National Academies of Sciences, Engineering and Medicine report.  It dives into negative emissions technologies, ranging from reforestation to futuristic processes.
The report comes amid rising interest in negative emissions technologies, fueled by concerns that the world won't meet the 2°C target set under the Paris climate agreement.  The landmark U.N. Intergovernmental Panel on Climate Change study, released earlier this month, recommends an even tighter target of 1.5°C over pre-industrial levels.  That would require the world to reach net-zero emissions by 2050.
It's a lofty goal, particularly given the continued economic importance of oil, gas and coal.  World food demand is expected to double by mid-century.
If either target is to be met, carbon removal techniques will likely have to suck up about 10 gigatons of CO2 per year by the middle of this century, the National Academies report said.
One example of where the technology could be useful is air travel, said Stephen Pacala, a Princeton University professor and chairman of the committee that wrote the report.  Planes require tons of energy to stay in the air.  An alternative to CO2-emitting gases would be to develop a biofuel.  But that would require even more land use and may not be a cost-efficient way to provide the energy to stay in the air.
"It's not obvious that this is a good solution," Pacala said.  "An alternative is to capture 10 kilograms of atmospheric CO2 for each gallon of aviation fuel burned in an airliner."
If carbon removal technology was sufficiently scaled up, airliners could continue using jet fuel, and mitigating emissions would come at minimal cost.  "It's not surprising that oil and gas companies are enthusiastic about negative emissions technologies," Pacala said.  "If you can really do this inexpensively, there is literally no environmental reason, at least from a global warming point of view, to not burn all the available oil over the century in air travel."
That's where critics see a problem: Negative emissions technologies could simply prolong the life of the oil and gas industry and reduce humanity's will to lower emissions.  "This is a concern.  I think we talked about it in every meeting that we had," Pacala said.
But, he added, "it's a complete mischaracterization of the report to say that we should, in fact, wait to mitigate before deploying negative emissions.  What we're talking about is negative emissions that will do maybe 1/3 of the lifting."
One technology that has excited the policy world is direct air capture (DAC)/.  It uses fans and chemical processes to suck up CO2 from ambient air.  Climeworks AG, a company out of Switzerland, opened the world's 1st industrial direct air capture facility last year.
Other companies and research projects are working on the technology too.  But the National Academies report notes that money is a major limiting factor.  The technology costs up to $600 per ton to remove CO2, though some research suggests it could be done more cheaply.
The National Academies report outlines a research agenda.  It’s expensive.  But that money would be allocated in stages.  The report ultimately provides an argument for more research and development, through the Department of Energy, said Addison Stark, former program director at the Advanced Research Projects Agency-Energy and now associate director for energy at the Bipartisan Policy Center.
Stark noted that renewables have been pulled into the energy market more quickly than anyone thought.  "There really is this market pull being developed for renewables, which we see being adopted at rates faster than anyone predicted," Stark said.  "And I think we can think about that here too: for negative emissions technologies like DAC."
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