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Abstract

This study presents a simulation-based approach to assess electric vehicle (EV) charging demand at the neighborhood level, sup-
porting infrastructure planning for climate-neutral cities. Embedded in the Mobility2Grid project, the primary goal is to explore
how agent-based modeling can inform integrated transport and energy systems in urban environments. Using behavioral extensions
of Multi-Agent Transport Simulation (MATSim), we simulate daily EV charging behavior in Berlin, focusing on the planned, car-
reduced district of Das Neue Gartenfeld. The central research question is: How much energy demand from EVs can be expected
in Das Neue Gartenfeld, and how should the local charging infrastructure be dimensioned accordingly? The model integrates
strategic charging decisions, time-of-use tariffs, and geospatial data on EV ownership and infrastructure. Results contribute to the
development of localized, scalable measures for managing charging load, guiding infrastructure rollout, and formulating policy
recommendations—thus supporting Berlin’s goal of climate neutrality by 2045.
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1. Motivation

Background. The growing adoption of Electric Vehicles (EV), supported by national and regional incentives, places
increasing demands on both transport and energy infrastructure. In urban contexts, understanding the spatial and
temporal dimensions of charging behavior is key to ensuring reliable energy supply and efficient mobility. Accurate
modeling tools are therefore essential to anticipate infrastructure requirements, support energy-efficient urban devel-
opment, and inform public investment and policy.

This study is embedded in the context of the Mobility2Grid project, which focuses on integrated, networked sys-
tems for the climate-neutral city. A central objective is to assess the demands placed on future energy and transport
systems. This includes understanding and modeling the interdependencies between vehicle charging behavior, grid
capacity, and urban structure. The central research question here should be answered as far as possible as to how high
the expected energy demand of EV in Das Neue Gartenfeld is and how the local charging infrastructure should be
dimensioned accordingly. Thus it is possible to derive concrete measures for action at neighborhood, district, and city
levels—supporting Berlin’s climate neutrality target by 2045, as outlined in the Berliner Energie- und Klimaschutzpro-
gramm 2030 (BEK). (SenMVKU, 2022)

Recent MATSim advancements. Multi-Agent Transport Simulation (MATSim) provides a suitable platform for this
purpose, with its ability to simulate agent-based mobility behavior and infrastructure interactions, combined with a
modular and extensible framework for simulating large-scale travel demand at regiional as well as city scale (Horni
et al., 2016). The EV extension enables detailed modeling of energy consumption, recuperation, and charging events,
with flexible definitions for vehicle types, charger configurations, and accessibility (Bischoff and Maciejewski, 2015).
Recent advancements also allow agents to plan and adjust charging stops based on energy needs and pricing (Bakhtiari
et al., 2023).

The recent simulation components for simulating charging decisions combine two complementary aspects: (1)
managing charging activities (plugging, and unplugging vehicles) during an agent’s daily plan, and (2) long-term
decisions regarding chargers. The underlying EV simulation in MATSim uses a modular structure for defining chargers
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(via the ‘ev-charging-stations.xml‘ format), vehicles (in ‘vehicles.xml‘), and their consumption characteristics (in ‘ev-
consumption-models.xml‘). Energy management, queueing behavior, and plug occupancy are simulated in discrete
time steps, which enables precise estimation of infrastructure loads and vehicle readiness over the course of the day.
(Hörl et al., 2025) 1

Agents select among available chargers based on location, power level (Alternating Current (AC) or Direct Current
(DC)), expected waiting time, and current tariffs. These factors are integrated into the MATSim scoring function,
which allows agents to trade off time loss and monetary cost. From the infrastructure side, agents are assigned access
rights to private home or workplace chargers based on their residential and occupational attributes. These decisions
are fixed and reflect routine patterns such as nightly home charging or daily top-ups at work. The simulation logic
also incorporates dynamic tariff information, enabling scenarios where agents respond to time-of-use price signals or
employer-provided incentives (Hörl et al., 2025).

This study builds on and extends these capabilities to simulate daily EV charging behavior in Berlin, with a focus on
the planned sustainable neighborhood of Das Neue Gartenfeld (DNG). As a neighbourhood that is likely to have a
high EV density and is still under development, it serves as a test area for us to investigate future infrastructure needs
and policy measures.

2. Case study

Das Neue Gartenfeld in Berlin. The study area of this analysis is a newly planned residential neighbourhood in
north-western Berlin. It is conceptualised as an urban quarter whose sustainability is based on good public transport
connections and electrification as the core principles of a new mobility concept. The focus here is therefore on traffic
calming and convenient connections at the same time. However, it is also clear that the location of the neighbourhood
means that EV will play a key role in residents’ mobility. Although not yet constructed, DNG is expected to serve as
a blueprint for future car-light, electrified neighborhoods in Berlin (SenStadt, 2024).

Fig. 1: Location of Das Neue Gartenfeld [DNG] (black arrow) compared to the inner city area within Berlin: own illustration

Based on the Open MATSim Berlin Scenario (Rakow et al., 2024), a comprehensive simulation model for the
Berlin metropolitan region, the Open Berlin Scenario is expanded to include DNG for this study. The model includes
a calibrated synthetic population, a detailed transport network and a basic demand configuration. In our simulation,
DNG is manually implemented into the MATSim network, including synthetic population activities, new residential
links, and additional infrastructure nodes2. The district is modelled with the expected EV ownership rate and the
planned access via neighbourhood garages, where the charging infrastructure is situated3.

1 accessible via https://github.com/matsim-org/matsim-libs/tree/master/contribs/ev
2 accessible via https://github.com/matsim-scenarios/matsim-berlin/tree/gartenfeld
3 accessible via https://github.com/matsim-scenarios/matsim-berlin/tree/evGartenfeld

 https://github.com/matsim-org/matsim-libs/tree/master/contribs/ev
https://github.com/matsim-scenarios/matsim-berlin/tree/gartenfeld
https://github.com/matsim-scenarios/matsim-berlin/tree/evGartenfeld



	Motivation
	Case study

