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Gassnova is mandated, by the Norwegian ministry of Energy and Petroleum, to develop the Norwegian full-scale project. The project will store carbon dioxide captured from industrial facilities in Eastern Norway. Carbon dioxide will be transported from the capture facilities by ship to a receiving terminal on the west coast of Norway. At the receiving terminal, the CO2 will be transferred through a pipeline on the seabed to injection wells off the Norwegian west coast. The ship transport and a storage solution with excess capacity will provide flexibility for further volumes and possible expansions. 
Three onshore industrial facilities delivered their concept studies for CO2 capture in September 2017: Fortum Oslo Varme for its waste-to-energy facility in Oslo, Heidelberg Cement/Norcem for its cement plant in Brevik and Yara for its ammonia plant in Porsgrunn.  
The transport- and storage project is developed by Statoil together with its partners Shell and Total. The storage concept study will be finished by 2018. 
The following project development phase will be the FEED phase, before coming to a final investment decision, followed by the construction and operational phases. How many of these capture projects that will be funded by the Norwegian state and progress from the concept phase to the next planning phase (the FEED phase) will be decided by the Norwegian Parliament before summer 2018.
The Norwegian CCS project is currently the most mature CCS project in Europe. The latest total cost estimates (March 2018) indicate a range of MNOK 9-25 (CAPEX and five years of OPEX) for the full chain. Cost uncertainty refers to the maturity of the current cost estimate and to how many capture facilities that will be built and operated.  The projects potential income from reduced need for CO2 quotas from ETS is not subtracted in the cost estimates. 

A potential “Market Maker Project” for Europe
CCS is necessary to achieve deep emission reductions in the European industry in line with long term climate emission reduction targets. Further, it may be an important tool for decarbonizing other sectors such as maritime/ship transport, heavy road transport, heat, etc. Norway’s long term goal for the full-scale project is to contribute to the development of CCS, to reach long term climate goals in Norway and EU, cost effectively. 
Demonstration of a full CCS chain in Norway could be valuable to Europe in several ways. The “demonstration effect” is perceived as an important benefit from the project. Showing that CCS can be implemented through private – public cooperation, and further demonstrate that CCS is possible and safe, could spur new CCS initiatives. The project will also provide experience based on the use of the European regulatory framework and generate experience with new combination of business models and support mechanisms. The project will further contribute to cost reductions for coming projects based on knowledge sharing and possibility to share common infrastructure for transport and storage of CO2. The project partners are obliged, through their study agreements with Gassnova, to knowledge sharing activities. 
The Zero Emission Platform (ZEP) has developed the CCS “Market Maker” concept for CCS. A key barrier to widespread CCS deployment is the lack of business case for private sector investment in early CO2 transport and storage projects. A “Market Maker” will compensate for a lack of market for CO2 storage, by developing CCS infrastructure and then contracting with industrial emitters for delivery of CO2. 
The Norwegian CCS storage project could be such a “Market Maker” for CCS in Europe. The transport and storage project is designed to be flexible, to potentially accommodate the utilization and expansion based on additional CO2 volumes from further carbon capture projects in Europe. In this way, the project has the potential to be the first storage project site in the world receiving CO2 from industrial sources in several countries. This is also recognized through the storage projects status as a Project of Common Interest (PCI). 
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The International Energy Agency (IEA) has further highlighted the importance of building CO2 networks and accelerate CO2 storage assessments in key regions in the report “Five keys to unlock CCS investment”. Common CO2 storage or transport infrastructure can lower the barriers for future projects. 
Through the development of the Norwegian project other industrial companies, in Norway and other countries in Europe, have expressed interest for the storage capacity. These interests have been identified by the industrial companies participating in the CCS chain, others have been identified by the industries approaching the Norwegian CCS research program CLIMIT with new ideas of industrial CCS projects. At present, potential projects have been identified, with a combined volume of 8,5 Mtonn/CO2/year outside Norway, based on existing and new industrial facilities in EU countries. These projects are uncertain as commercial and regulatory risks exists to these projects. A successful delivery of the Norwegian full-scale project and the establishment of Innovation Fund could facilitate these projects.

About Gassnova
Gassnova, the Norwegian state enterprise for CCS, is coordinating and facilitating the Norwegian CCS project on behalf of the Norwegian ministry of Energy and Petroleum. The project will be carried out in accordance with the project models of the individual industrial company. Gassnova’s role is to follow up the industry projects and the related state aid, and to secure that the whole CCS chain is developed in a coordinated manner and that the design-basis and CO2 specifications are optimized. The role to secure the whole chain is important as the Norwegian full-scale project has developed a business model where capture and storage has their separate agreement with the state, thus reducing the involved companies risk related to the functioning of other parts of the CCS chain.
Gassnova is also responsible for the realization the benefits of the project. The project goals and benefits are related to a successful demonstration, cost reductions for future project/knowledge sharing and further use of the infrastructure. Demonstrating that CCS is possible and safe in Europe is of great importance because it can increase trust in CCS as a climate mitigation tool. Analysis related to long term climate goals shows the importance of implementing CCS in large scale to reach these goals cost effectively. 
Further, Gassnova is responsible for other CCS initiatives in Norway. CLIMIT is the national research program, run by Gassnova and the Research Council In Norway to support research, demonstration and piloting of CCS technologies. The state enterprise also manages the state's interest in the CO2 Technology Centre Mongstad (TCM), the world’s largest facility for testing and improving CO2 capture. Gassnova has an extensive international network and is also an advisor for the authorities in issues relating to CCS. Gassnova will ensure that knowledge obtained in the full-scale project is fed into national and international R&D communities. Links are already established into Horizon2020 projects and other international programs.

The EU Innovation Fund key to realize CCS in Europe
The Innovation fund could be an important instrument for realizing CCS in Europe. The fund should be flexible and efficient. Both full-chain CCS projects and parts of a full CCS chain should be eligible for funding. However, in the first phase “Market Maker” projects should be prioritized. Cross-boundary projects should also be favored. A successful Norwegian full-scale project could enable, further European CCS implementation through the Innovation Fund or other mechanisms. For funding of further projects connecting to the Norwegian CCS infrastructure, Gassnova could potentially be an efficient tool to ensure a functioning CCS chain, pooling of funding and decreased administrative burden to the commercial partners. 
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