
 

 

In recent years, the circulating vehicle fleet has been rapidly changing. Electric-powered vehicles are gaining a significant share of the market, and in the 

meantime, vehicle automation is becoming a widely discussed topic. The main goal of my research activity is to analyze, using simulation and modelling 

techniques, the effects of vehicle evolution on user travel habits, traffic, and infrastructures. Specifically, I have delved into the study of electrifying mobility  

through analyses related to various aspects such as user purchasing behavior, consumption patterns, and charging choices.  

RESEARCH CONTEXT AND PURPOSE  

 

 

 

 

 

 

 

 

 

 

 

Modelling EVs charging demand 
 

Factors effect analysis on EVs users behavior 

 

 

 

 

 

 

Modelling BEVs consumption 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PUBLICATIONS 

Application of a nested logit model aiming to 

estimate the zonal EVs charging demand in 

urban areas 

• The Turin conurbation was assumed as 

case study 

• 19 zones were identified following admini-

strative borders (municipalities) 

• A zonal aggregate dataset including infor-

mations about charging infrastructures 

and population features was collected 

• The model was applied considering nested 

logit structure 

• Zones having high population density and 

attraction poles present high charging de-

mand values 

• It was observed that the distribution of the 

demand is strongly influenced by the sup-

ply, given the factors included in the models  

• Population features, as education and in-

come, have a meaningful influence on 

charging behaviour 

Calibration of an energy consumption model 

for battery electric vehicle. 

 

• Trip observation for various BEV and ICE 

vehicles were available 

• The model formulation assumed includes va-

riables as speed and gradient, and four para-

meters to calibrate: 

 

 

 

• Estimation of consumption for different typo-

logy of vehicles (BEVs or ICEs) 

• Simulation of trips with estimation of BEVs 

state of charge level and possibility to esti-

mate charging operations 

• Comparative analysis of costs and consu-

mption between ICE and BEV 

• SC survey to collect users stated 

choice on vehicle adoption and 

charging preferences 

• 16734 responses recorded with a 

SP survey 

• 4 European countries (Italy, 

Spain, Estonia, Netherlands) during 

the first months of 2023 

Calibration of a model aiming to investigate 

vehicle adoption among several powertrain. 

• Multinomial logit formulation assumed 

• Included user-related, vehicle-related and 

policy-related attributes 

• Expoloration of several scenarios to test 

the effect of specific attributes on users 

choice (incentives policies) 

• Focus on electric vehicle penetration 

Calibration of a model aiming to evaluate EVs 

users charging preferences in urban context. 

• Multinomial logit and nested logit formula-

tions assumed 

• Included charging infrastructure-related 

attributes 

• Expoloration of scenarios to evaluate the 

possible shifting of preferences on public 

infrastructures 

 

Discrete choice model formulations 

were considered to investigate users 

behvaiour. Particularly, logit formula-

tion was assumed.  

To calibrate discrete choice model the 

python package Biogeme was used 
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Modelling and simulation of transport systems considering new 

trends in mobility: vehicle electrification and automation      
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