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A Microscopic Approach 
for Electric Vehicle 
Demand Estimation

the ISSUE
With the increasing adoption of electric vehicles (EVs), particularly in rapidly growing regions like the 
Salt Lake City (SLC) metropolitan area, efficient deployment of charging infrastructure is critical to 
avoid overloading the power grid and to meet the charging needs of EV users. Research is needed to 
link potential EV users’ daily activity patterns with their charging behavior and further estimate the 
spatial distribution of public charging demand. Research is also needed to learn how to optimize the 
layout of public charging stations such that the overall public charging demand is maximized.

the RESEARCH
The research was conducted in two phases. The first phase involved simulating public charging 
demand through an agent-based modeling approach using MATSim. The model synthesized high-
resolution daily driving profiles based on sociodemographic attributes and historical trip data. EV 
assignment and energy consumption models were applied to determine the distribution of public 
charging demand. The second phase focused on optimizing the location of public charging stations 
using a capacitated maximal coverage location problem model. This model reallocated existing 
charging stations while maximizing coverage of the charging demand, all while under constraints such 
as investment costs and charging load capacities.
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the FINDINGS
Major findings of the study revealed that the optimized layout of 
charging stations significantly improved the overall performance 
of the public charging infrastructure. By using real-world charging 
data to validate the simulation results, the optimized network was 
able to reduce the number of EV drivers with zero state-of-charge 
by 20% and decrease the average charging time from 2.8 hours 
to 2.5 hours. Additionally, the model identified areas in the SLC 
metropolitan region with high charging demand but insufficient 
charging infrastructure, highlighting the need for strategic planning 
in expanding charging networks. 

the IMPACT
The entire framework is capable of modeling the spatiotemporal 
distribution of public charging demand in a bottom-up fashion, and 
providing practical support for future public EV supply equipment 
installation. This research has important implications for cities 
seeking to accelerate EV adoption while ensuring that public 
charging infrastructure can meet future demand. The outcomes 
provide actionable insights for urban planners and policymakers, 
offering a scalable framework for optimizing public EV supply 
equipment deployment to support sustainable transportation 
systems. 
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