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Abstract-

Carbon Capture and Storage (CCS) might be a central technology to reach the
decar bonisation goals of the European energy system. However, CCS deployment
faces multiple economic, technological, and infrastructure challenges. Related
literature tends to only focus on certain aspects of the CCS technology or to be
limited to a particular sector perspective. In contrast, this paper presents a
holistic modelling framework to analyse the long-term perspectives of CCS in
Europe by extending the typical analysis from the electricity sector to the
industry sector, and by including the CO2& nbsp;infrastructure level with
CO2& nbsp;pipelines and storage. To this end, we use state-of-the-art models of
the electricity sector (generation investment and electricity grid models), the
industry sector, as well as the CO2& nbsp;infrastructure sector. This unique
modelling framework analyses the feasibility and costs of CCS deployment in the
European Union towards 2050 in three scenarios with the same ambitious climate
policy target (~85% CO2& nbsp;emissions reduction). The main insights on the
deployment of CCS in Europe hinges on two factors: i) the development of
low-cost power generation technologies with carbon capture (coal and/or
gas-fired), and ii) a sufficiently high CO2& nbsp;price to compensate for the costs
of deploying the CO2& nbsp;transport infrastructure. Once CO2& nbsp;transport
infrastructure is available, CCS will be a preferred mitigation option for the
industry sector emissions. The joint use of CO2&nbsp;infrastructure by the
electricity and the industry sector allows for economies of scale and economies of
density. In thelong term, CCS cannot achieve the 100% decar bonisation target of
the energy sector because the technology can only capture 80& ndash;90% of the
CO2& nbsp;emissions of thermal power plants. Moreover, the advantages of CCS
in terms of energy system costs compared to a system without CCS is rather
small, in the range of 2%. It crucially depends on the costs of renewables and the
costs of their integration in the electricity grid.
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