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Overview

Carbon dioxide removal (CDR) plays an essential part in discussed pathways limiting global warming to 1.5°-2°C (IPCC 2018). Minx et al. (2018), and Smith, et al. (2016) among others, have conducted meta-analyses and literature research on CDR. However, they do not critically discuss their findings in relation to the current state of technology and do not provide or refer to a detailed technical-economic analysis of CDR. In general, there is a lack of detailed technical-economic analysis of carbon dioxide removal.
The aim of this paper is to provide an in-depth technical-economic analysis of carbon dioxide removal technologies, in order to fill the gap in the literature, and to provide solid ground for the climate policy debate. At present, the available CDR technologies are expensive and not competitive compared to other carbon dioxide mitigation options. However, technological and economic assessments may change over time, both in absolute and in relative terms. Therefore, the different technologies have to be analyzed carefully with regard to their contribution to emission mitigation as well as their mitigation costs.
Methods

The paper is based on an extensive survey of the literature, a meta-analysis of the available technologies, and our own assessment of the perspectives of the individual technologies. The paper will cover the following carbon dioxide removal technologies:
~ Bioenergy with carbon capture, transport, and storage (BE-CCTS)

~ Afforestation and reforestation

~ Biochar production

~ Direct Air Capture (DAC) and process emissions capturing

~ Silicate weathering

~ Ocean fertilization
Preliminary Results

We are currently in the middle of the research, and it is too early to draw conclusions. However, it seems that among the technologies currently used in global climate models, no large-scale projects are yet in operation. Some studies on negative emission technologies (especially BE-CCTS) seem to rely on optimistic estimations, which we are currently updating to obtain a range of potential costs. There is a particularly controversial assessment of direct air capturing, which some scientists see at the verge of becoming economical. This, however, may be contradicted by the economic analysis of BE-CCTS, which faces much lower separation costs.
Conclusions

Carbon dioxide removal technologies have become increasingly important in climate policy models. There are different technologies available in different scale and costs. Whereas the authors of studies on carbon dioxide removal technologies state their assumptions, they do not refer to updated estimates of the technical-economical potential and barriers of these technologies. Therefore, a forward-looking assessment of the technical and economic potetnial of se emission technologies is an important element that we want to provide to the climate policy discussion.
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