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Motivation
• Parking is an important and widely used policy lever

• Part of supply (mostly) ignored during calibration
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Previous approaches
• Explicit parking search:

• Bischoff and Nagel (2017) model explicit parking search à computationally too 
expensive

• Tchervenkov (2022) integrated this approach in the MATSim loop, however 
needed to use a 0.1 % demand sample

• A global view to parking behaviour:

• Waraich and Axhausen (2012) parking choice in MATSim

• Kohl (2024) parking proxy, extends egress walking times based on spatial-
temporal parking demand 
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Previous approaches
A parameterization of parking pressure:

• Schlenther et al. (2022), Rybczak (2026) used generalized cost/time penalties 

• Parking cost (Rieser and Bischhoff (2024)) 

à The parameterization of parking pressure is computationally efficient. However, in 
the existing implementations these are fixed attributes
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Implementation
Parking occupancy observer:

• Tracks the number of parked vehicles on a link 

• At the beginning of each simulation iteration, the initial occupancy is inferred from 
the locations of vehicles in the selected plans 

• During the simulation, occupancy is decreased when a vehicle leaves its parking 
location and increased when a vehicle completes a parking search and parks

Dynamic parking handler:  

• Determines, upon vehicle arrival, whether parking is required for the respective 
vehicle type (e.g., private cars versus public transport vehicles)

Parking search time calculator:  

• When a vehicle reaches its arrival link, the parking search time calculator identifies 
the surrounding network links using a spatial kernel

• It combines local parking occupancy information with a parking search time 
function to compute the expected delay
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Implementation
Parking search time function:
 
• The search time is calculated using a 

flexible functional form
• We adopt the formulation of Belloche 

(2015)

Congestion ratio, number of parked vehicles 
divided by the total parking capacity
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Experiments: Toy 
Example
• Chessboard network
• Fictitious demand 100 agents with 200 

trips
• Normal supply, 850 spaces in total, and 

scarce supply, 170 spaces in total

• Enlarge chessboard showed, the 
estimation is computationally efficient 
and remains responsive to parking 
scarcity
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Experiments in the 
MATSim Open Berlin 
Scenario v6.4 
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Supply Berlin
• On street and off-street supply

• On street data set of the city of Berlin

à Total number of 1.2 million parking 
spots, with 230,000 located in the 
city center 

à Assign the regional totals and link-
specific assignment to test influence 
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Supply Berlin
• Off-street parking is derived from OSM 

data

• Reported capacities are used directly

• Missing capacities are estimated from 
area and number of floors

• Each facility is assigned to its nearest 
eligible network link.
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Experiments without mode choice
• No replanning and different approaches for supply assignment 

• Search times in the Hundekopf are on average higher then in the rest of Berlin

• Link specific assignments adds heterogeneity in parking search times  à use the 
link-specific parking-data assignment in the subsequent experiments.

Mean, Median Std. dev. in minutes
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Experiments with mode choice 
• The number of car trips performed by the residents of Berlin, drops from 2,589,160 

to 2,517,080 (-2.78%)

• Parking search times decrease overall

All in minutes

• Difference in subpopulations
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Experiments with mode choice
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Experiments with mode choice
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Validation
• Searched on empirical values for 

parking search times
• Mean ranges from 0.60 to 24 minutes
• Mean values for the same study area 

differ
• Values from surveys may structurally 

differ from studies to GPS data

à Response bias, area, inconsistent 
definitions

• Commercial agents parking behavior 
(Kim and Wang (2022))
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Experiment with 
recalibration
• Use automatic ASC calibration to 

match modal split to reference data
(Rakow (2026))

Values are in utils 

Mode Base 
ASC

Calibrated 
ASC Change

Walk 0.000 0.000 0.000
Car −0.488 −0.471 +0.017
Public 
transport 0.432 0.387 −0.045

Bike −0.872 −0.878 −0.006
Ride −1.154 −1.199 −0.045
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Current/future work
• Test Shoup-style parking pricing 

(derived from Heinrich et al. (2026)) 
and compare it with Berlin’s existing 
pricing scheme

• Compare parking pricing with road 
pricing and assess how closely a second-
best parking policy approaches the 
benchmark solution

Conclusion
• We can capture dynamic and spatially 

heterogeneous parking pressure at low 
computational cost

• Parking affects mode choice and 
therefore needs to be included before 
scenario calibration à finding correct 
level of abstraction
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