
Spatio-temporal distribution of electricity demand in a future Norwegian 

carbon free energy system 

Supervisor: Marianne Zeyringer (Associate Professor in Renewable Energy Systems at the 

Department of Technology Systems), marianne.zeyringer@its.uio.no 

Preferred background of candidate:  Computer Science, Physics, Mathematics, Geography, 

Environmental Science, Renewable Energy, Hydrology or equivalent;  

Programming skills and/ or prior use of spatial data analysis (e.g in ArcGIS) would be an advantage 

The project is suitable for a Master student, as well as highly motivated and excellent Bachelor 

students  

Number of available projects: 1-2 

Project period: to be agreed with supervisor  

Short description: The electrification of transport and heating will be necessary to move towards 

carbon free energy systems and Norway could take a pioneering role. In this project the student will 

model future electricity demand spatiotemporally explicit.  

Project description: The decarbonisation of power production is key to achieving the Paris 

Agreement goal of limiting global mean surface temperature rise to well below 2°C, particularly so 

given the drive to electricity transport and heat.  Electricity system models are used to design the 

cost-optimal layout of such a future energy system but they usually have low spatiotemporal 

resolution. However, the design of future energy systems is influenced by the spatio-temporal 

distribution of demand and its interaction with supply. There is a gap in literature understanding and 

modelling the spatiotemporal changes in future demand. Thus, the project will answer the following 

research questions:  

-          RQ1: How is electricity demand distributed in Norway today? 

-          RQ2: How might electricity demand change temporally and spatially up to 2050? 

  

Methodology:  

1.       Bottom up spatial modelling of today’s electricity demand load profiles 

2.       Literature review and data collection to simulate changes in the electricity demand 

profiles (e.g. electric vehicles, heat pumps) 

3.       Development of scenarios of future electricity demand and spatial modelling of future 

electricity profiles  

Final product:  

The final product will include:   

- A spatial dataset on today’s and future Norwegian electricity demand.  

- A review paper plus dataset outlining possible changes in the electricity demand load 

profiles. 

- The student would be encouraged to publish the modelling approach, analysis and results in 

a scientific journal (with strong support by the supervisor).   
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