
Social-aware optimization models for the operation of multi-sector energy aggregates 

Energy system modeling has historically relied on predominantly technical and engineering-
oriented criteria. However, in modern scenarios characterized by high penetration of renewable 
energy sources, increasing electrification of consumption, and the emergence of new active 
roles such as prosumers, user behavior can significantly affect the effectiveness of the adopted 
management strategies. The integration of behavioral and socio-demographic models into 
optimization processes can help improve the long-term adoptability of the proposed solutions, 
while also generating economic and environmental benefits both for the users involved and for 
the energy system as a whole. Despite growing interest in recent literature, these aspects are 
still only partially integrated into engineering tools for planning and management. This 
presentation will discuss selected results obtained by ENEA, CR Portici, SGRE Lab., within task 
LA1.13, “Implementation of advanced multi-objective optimization models to support short-
term network planning”, Ricerca di Sistema Elettrico. In particular, a mathematical 
optimization model will be presented for assessing, in multi-sector energy aggregates, the 
impact of social and socio-demographic factors—such as household type, propensity to adopt 
advanced technologies, and willingness to shift consumption earlier or later—on the resulting 
optimal management solutions. 


