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Executive Summary 
The FENCO ERA-NET project “Analysis of potentials and costs of storage of CO2 in 
the Utsira aquifer in the North Sea” has studied the national and regional cost-
effectiveness of CCS in five countries of North West Europe. The focus was on the 
feasibility of storing CO2 into the Utsira formation as part of national or regional CO2 
mitigation strategies.  
 
The following partners have been involved in the project: 

- University College London, UK 
- Utrecht University, NL 
- University of Stuttgart, DE 
- Risø DTU, DK 
- Institute for Energy Technology, NO (coordinator) 

 
The project have used the Pan European TIMES (PET) model and national 
MARKAL/TIMES models for the United Kingdom, the Netherlands, Germany, 
Denmark and Norway. To be able to carry out comparable analyses, data which is not 
country specific (e.g., developments on cost and performance of fossil fuel based power 
plants) has been harmonized. Analyses were carried out on both national level and 
regional (North European) level and the model results were compared to study the 
advantages of a common European CO2 infrastructure in contrast with national 
infrastructures.  
 
The future role of the Norwegian Utsira formation as a storage location for CO2 from 
North European countries depends on the actual properties of the formation, mitigation 
strategies, future energy costs, development of Carbon Capture and Storage (CCS) 
technologies, public acceptance and political barriers. A main limitation for the use of 
the Utsira formation is the maximum annual injection rate for CO2. This appears as a 
stronger limiting factor than the total storage capacity. The maximum simulated 
injection rate that was found in the literature is 150 Mt CO2 per year. Under stringent 
mitigation targets the requirement of annual CO2 capture can exceed 150 Mt per year in 
the North European countries. To obtain a better understanding of the limitation of the 
Utsira formation as a possible storage location for North European CO2, further research 
on the injection rate capacity will be required. 
 
The European CO2 mitigation strategies are vital for the implementation of CCS 
technologies towards 2050 and the importance of CO2 storage in the Utsira formation.  
All the national energy system models give considerable differences in the CCS 
implementation dependent on the emission reduction targets. The national models have 
been analysed with both 20 % and 80 % emission reduction targets towards 2050. In 
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Germany, e.g. the amount of CO2 captured in 2050 is 22 Mt/y with a 20 % emission 
reduction compared to 238 Mt/y with an 80 % emission reduction.  
 
The comparison of the modelling results at the national and regional level highlights the 
impact that geographic scale can have on the design of strategies since analysis made at 
the regional level tend to have a larger and different spectrum for combining cost-
effective measures. In any case, analyses at the national and regional level indicate that, 
under a stringent climate policy, the storage of CO2 in the Utsira formation can be a cost 
effective option for North Europe. With an 80 % emission reduction target in 2050 the 
regional analysis results in approximately 575 Mt CO2 captured annually, while the sum 
of the five national models give approx 475 Mt CO2 captured. Up to 1.4 Gt CO2 will be 
captured annually in 2050 according to the regional analysis. This will increase the need 
for storages, and also long transport distances will be of interest.  
 
According to the PET model results, CO2 transport to Utsira from outside Norway 
would mainly originated in the UK (60 to 75 Mt/a in and 2050) and in the Netherlands 
(20 to 50 Mt/a in 2040 and 2050). The United Kingdom profit from the comparably 
short transport distance to Utsira and the Netherlands utilise the Utsira formation due to 
limited domestic low cost storage possibilities over time and the fact that the country 
appears to become a CO2 hub for the region. In Germany and Denmark the availability 
of domestic onshore saline aquifers determines the competitiveness of CO2 storage in 
Utsira. If these aquifers are not usable, Utsira will be a competitive storage option.  
 
The price development of oil, natural gas and coal influences the role of CCS in the 
energy system. CCS technologies compete with renewable and nuclear power 
production. Higher fossil fuel prices favour the deployment of renewable technologies 
while lower energy prices tend to favour CCS technologies or natural gas technologies. 
CCS and nuclear appear in the same cost range so, without further limitations impose by 
policy, these two technologies appear to compete with each other. Further, the 
deployment of CCS technologies is also influenced by the national electricity supply 
options and the opportunity for cross-boundary CO2 transport.  
 
For the CO2 transport to Utsira, three different network layouts have been analysed. The 
analysis showed that electricity generation structure of the neighbouring countries of the 
North Sea is not influenced by the type of network but rather by climate policies. 
Different CO2 infrastructure layouts for the North Sea region primary affect the 
transported quantities of CO2 from the Netherlands (acting as a regional hub) to Utsira. 
However, the different infrastructures options have little impact on the CO2 storage 
from the other North Sea countries. 
 
 
 




