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This presentation elaborates on the concept of Smart Energy Systems and present a case of 

applying such concept to the design of a 100% renewable energy future for a local community in Europe 

by 2050. Aalborg in Denmark is used as a case and the study focus on how such a local community are 

to be seen as part of the Danish as well as the European overall strategies. 

In recent years, the terms “Smart Energy” and “Smart Energy Systems” have been used to 

express an approach that reaches broader than the term “Smart grid”. Where Smart Grids focus primarily 

on the electricity sector, Smart Energy Systems take an integrated holistic focus on the inclusion of more 

sectors (electricity, heating, cooling, industry, buildings and transportation) and allows for the 

identification of more achievable and affordable solutions to the transformation into future renewable 

and sustainable energy solutions.  

It is often highlighted how the transition to renewable energy supply calls for significant electricity 

storage. However, one has to move beyond the electricity-only focus and take a holistic energy system 

view to identify optimal solutions for integrating renewable energy. In this presentation, an integrated 

cross-sector approach is used to argue the most efficient and least-cost storage options for the entire 

renewable energy system concluding that the best storage solutions cannot be found through analyses 

focusing on the individual sub-sectors. Moreover, such approach leads to a solutions primarily based on 

existing energy infrastructures rather than leading to significant extra investments. 

The presentation presents a set of methods and criteria to design Smart Energy Cities, while 

taking into account the context of 100% renewable energy on a national level. Cities and municipalities 

should handle locally what concerns local demands, but acknowledge the national context when 

discussing resources and industrial and transport demands. To illustrate the method, it is applied to the 

case of transitioning the municipality of Aalborg to a 100% renewable Smart Energy System within the 

context of a Danish and European energy system. 


