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	Title
	Vision and initial feasibility analysis of a recarbonised Finnish energy system for 2050

	Technologies Considered
	· 100% Renewable Energy 
· CHP and Thermal Storage 
· Cooling 
· District Heating 
· Electric Grid 
· Electric Vehicles 
· Electricity Storage 
· Heat Pumps 
· Hydrogen 
· Photovoltaic 
· Synthetic Fuel 
· Waste Incineration 
· Wind Power  

	Location Considered (Country)
	Finland

	Links to supporting material
	http://www.sciencedirect.com/science/article/pii/S1364032116303306?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S1876610216310554
http://www.mdpi.com/2071-1050/9/8/1358/htm




Description of the Case Study:
An energy system based entirely on renewable energy (RE) is possible for Finland in 2050 based on the assumptions in this study. High shares of solar PV (photovoltaics) were deemed to be feasible at extreme northern latitudes when supported by flexibility harnessed from other aspects of the energy system, suggesting that high variations in solar irradiation throughout the year may not be a barrier to the implementation of solar PV closer to the poles. A 100% RE system corresponds to a highly competitive cost solution for Finland, as total system costs decrease through interaction between the power, heating/cooling and mobility sectors. We incorporate these sectors on an hourly resolution using historical data and the EnergyPLAN modelling tool. In addition, we offer full transparency of all assumptions regarding the Finnish energy system. In 2050, a 100% renewable energy scenario has the lowest overall annual cost, at 24.1 b€/a. This is followed by several scenarios that feature increasing levels of nuclear power, which range in annual costs to 26.4 b€/a. Scenarios were also modelled with varying levels of forest-based biomass. Results suggest that annual costs do not increase dramatically with reduced levels of forest-based biomass fuel use.  At the same time, it must be kept in mind that assigning costs to the future is inherently uncertain. How future societies assign risk to technologies or place value on emissions can make the scenarios under investigation more or less attractive. The 100% RE scenarios under investigation were seen as less exposed to such uncertainty.

