
 
 

Master project Proposal 
Title: Activity-based energy demand model for Demand Side Management 
assessment at residential level 

Description of research: Demand Side Management (DSM) programs are 
receiving increasing interest as a new form of flexibility within low-carbon power 
systems. Energy demand models are an important tool to assess the potential 
impact of demand-side flexibility, but few and limited attempts have been made 
to adequately include the social component in the analysis. In this Master project, 
we aim to improve the state of the art of ‘bottom-up’ activity-based energy 
demand model. 

Based on data from the latest German Time Use Survey 2012/2013 [1], the initial 
objective will be to develop a high-resolution stochastic model to simulate 
domestic activities and thus domestic electricity and heat demand for the German 
case.  The development of the model will follow the approach used by McKenna 
and Thomson [2]. This initial phase will conclude with a first validation of the 
model based on German energy demand data. At this point, a literature review 
will be conducted to identify the main gaps and most promising improvements in 
activity-based energy demand models, with a particular focus on the social 
dimension. Once the selected improvements are implemented and the second 
validation phase is completed, the model can be used (i) for DSM programs impact 
assessment and (ii) for developing optimal grid management strategies based on 
demand uncertainty analysis. 

 
Methods: literature review; probability and statistics methods; numerical 
analysis; simulation methods (i.e. Markov chain technique). 

Requirements: having attended a simulation course (e.g. stochastic simulation 
- MATH-414 - or Markov chains and algorithmic applications - COM-516); 
knowledge of fundamentals of probability and statistical analysis, and Markov-
chain simulation method; familiarity with Python programming language; good 
knowledge of English; German will be a plus. 

Ideal starting date: September 2020  
 
Duration: 1 semester  
 
Supervisors:  
Doctoral assistant Matteo Barsanti 
Prof. Dr. Claudia R. Binder  
 
Contact details:  
Matteo Barsanti  
matteo.barsanti@epfl.ch   
EPFL ENAC IIE HERUS  
GR C1 512 (Bâtiment GR)  
Station 2 CH-1015 Lausanne  
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