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MCC Press Release 

New report reveals “large gap” in carbon dioxide 
removal needed   

CDR from new technologies must increase 1,300-fold by the year 2050. Joint press release of MCC, SWP, 
University of Oxford, and University of Wisconsin-Madison. 
 
Berlin, 19/01/2023. Carbon dioxide removal (CDR) from the atmosphere, alongside rapidly reducing 
emissions, is needed to reach the Paris Agreement temperature goal to limit warming to well below 2 
degrees Celsius and pursue efforts to achieve 1.5°C. This is highlighted in the first “State of Carbon Dioxide 
Removal” report, which convenes over 20 experts in the field of CDR and was led by Oxford University’s 
Smith School of Enterprise and the Environment. It was co-led by the Berlin-based climate research institute 
MCC (Mercator Research Institute on Global Commons and Climate Change). 
 
“Right now critical information on CDR is widely dispersed and difficult to access. This hampers progress,” 
says author Jan Minx, head of the MCC working group Applied Sustainability Science. “The state of CDR 
research, development and policy lags behind similar to renewables 25 years ago. Good decisions and 
accelerated progress in the field of CDR require adequate data. This report will help improve this situation 
step-by-step with the wider CDR community.” 
 
According to the report, almost all current CDR comes from conventional removal methods on land (2 
gigatonnes CO2 per year), primarily via planting trees and managing soils. Countries need to maintain and 
expand this, approximately doubling in 1.5°C pathways and increasing by around 50 percent in 2°C 
pathways by 2050 compared to 2020 levels. In a warming climate, this is a huge challenge that requires 
dedicated policies and management, say the authors. But virtually all pathways also require new CDR 
technologies, such as bioenergy with carbon capture and storage (BECCS), biochar, enhanced rock 
weathering, and direct air carbon capture and storage (DACCS). New CDR technologies make up only a tiny 
fraction of current CDR (0.002 gigatonnes CO2 per year). Closing the CDR gap requires rapid growth of 
these new CDR technologies, by a factor of 1,300 on average by 2050. 
 
“To limit warming to 2°C or lower, we need to accelerate emissions reductions. But the findings of this 
report are clear: we also need to increase carbon removal, too, by restoring and enhancing ecosystems and 
rapidly scaling up new CDR methods,” says report author Steve Smith of the University of Oxford’s Smith 
School of Enterprise and Environment. “Many new methods are emerging with potential. Rather than 
focusing on one or two options we should encourage a portfolio, so that we get to net zero quickly without 
over-relying on any one method.”  

https://www.mcc-berlin.net/en/about/team/minx-jan.html
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CDR is not a silver bullet, as pathways that limit warming to 2°C or lower require deep cuts to emissions in 
addition to, not in place of, CDR. Our dependence on CDR can be limited by reducing emissions fast and 
using energy more efficiently, say the report authors. The amount of deployment required in the second 
half of the century will only be feasible if we see substantial new deployment in the next ten years – novel 
CDR’s formative phase. 
 
“Innovation in CDR has expanded dramatically in the past two years, as measured by investment in capacity, 
publicly funded research, and patents. But given the orders of magnitude the CDR industry needs to grow 
by mid-century, there is an urgent need for comprehensive policy support to spur growth,” says co-author 
Gregory Nemet, professor at the University of Wisconsin-Madison’s La Follette School of Public Affairs. 
 
“CDR is not something we could do, but something we absolutely have to do to reach the Paris Agreement 
temperature goal,” says author Oliver Geden of the German Institute for International and Security Affairs 
(SWP). “More than 120 national governments have a net-zero emissions target, which implies using CDR, 
but few governments have actionable plans for developing it. This presents a major shortfall.” 
 
This report is intended to regularly inform researchers, policymakers and practitioners on the state of 
progress, by systematically collecting and analysing the vast amount of data and developments in many 
parts of the world. 
 
Reference of the cited article: 
Smith, S. M., Geden, O., Nemet, G., Gidden, M., Lamb, W. F., Powis, C., Bellamy, R., Callaghan, M., Cowie, A., 
Cox, E., Fuss, S., Gasser, T., Grassi, G., Greene, J., Lück, S., Mohan, A., Müller-Hansen, F., Peters, G., Pratama, Y., 
Repke, T., Riahi, K., Schenuit, F., Steinhauser, J., Strefler, J., Valenzuela, J. M., and Minx, J. C. (2023). The State 
of Carbon Dioxide Removal – 1st Edition.  
https://www.stateofcdr.org/s/SoCDR-1st-edition.pdf 

 
About MCC 
MCC explores and provides solution-oriented policy portfolios for climate mitigation, for governing the 
global commons in general, and for enhancing the many aspects of human well-being. Our seven working 
groups are active in fields like economic growth and development, resources and international trade, cities 
and infrastructure, governance, and scientific policy advice. Co-founded by the Mercator Foundation and the 
Potsdam Institute for Climate Impact Research. | www.mcc-berlin.net/en | https://twitter.com/MCC_Berlin  
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