IS¢

Istumic Wrk Seiee Citatva Canter

Journal of Sustainable Urban and Regional === O
Development Studies (JSURDYS) i
Autumn 2026. Vol 7. Issue 3- Pages 553-569 e
ISSN (Online): 2783-0764
_—_

Journal Hompage httgs: é éwww.srds.iré

Optimal pricing of selected public parking lots(Case study of Region 5 of Isfahan city)

Nahid Gohartash ™ ,Babak Safari 2, Naser Yarmohammadian 3
1. Department of Economics, Persian Gulf University, Bushehr, Iran.
2. Assistant Professor, Faculty of Economics and Administrative Sciences, University of Isfahan, Iran.

3. Assistant Professor, Facult

of Entrepreneurship, Isfahan University of Art, Iran.

ARTICLEINFO

Abstract

Research Paper

Avrticle history:
Received:

20 March 2026
Accepted:

08 June 2026
Published online:
12 June 2026

Keywords. 7raffic, public
parking  lots,  parking
pricing, occupiled
space, Isfahan.

https://www.srds.ir/?adsc=4192

Background and Objective: Parking management is one of the most important
instruments of urban transportation management. Appropriate parking pricing policies can
significantly influence traffic efficiency, travel behavior, and urban quality of life. Among
transportation demand management strategies, urban network pricing has been recognized
as an effective mechanism for addressing two major urban transportation challenges,
namely traffic congestion and environmental pollution. In this context, parking pricing can
be employed as an economic tool to regulate parking demand, reduce cruising traffic,
improve network performance, and optimize the utilization of limited urban land
resources. This study aims to determine optimal parking prices for selected parking
facilities in District 5 of Isfahan City by employing a mathematical programming
framework based on Nash equilibrium. The proposed model minimizes total network
costs while accounting for the equilibrium behavior of drivers in their parking location
choices.

Methodology: The analytical framework assumes that travelers select parking facilities
by minimizing their generalized travel costs, which consist of driving costs, parking fees,
parking search time costs, and walking costs from parking locations to final destinations.
Given fixed parking locations and travel destinations, optimal parking prices are
determined through a network cost minimization problem under equilibrium conditions.
The empirical analysis focuses on District 5 of Isfahan City. The study network consists of
five origins (Tohid, Pole Felezi, Pole Azar, Hakim Nezami, and Mohtasham—Shariati),
three major destinations (Hakim Nezami, Nazar, and Jolfa), and three public parking
facilities (Tohid, Khaghani, and Jolfa). Traffic and parking demand data were analyzed
over eight hourly periods. The optimization model was solved for each time period to
estimate optimal parking prices and occupancy levels.

Results and findings: The results reveal significant temporal variations in optimal
parking prices across the selected facilities. The average optimal parking fees were
estimated at 7,040 Tomans for Tohid Parking, 8,520 Tomans for Jolfa Parking, and 9,140
Tomans for Khaghani Parking. Furthermore, the estimated optimal parking capacities
indicate that Tohid Parking accommodates the highest average occupancy level with 308
parking spaces, followed by Khaghani Parking with 281 spaces and Jolfa Parking with 88
spaces. The findings also demonstrate a positive relationship between optimal parking
prices and parking occupancy levels, suggesting relatively inelastic parking demand
within the study area. This behavior can be attributed to the concentration of commercial,
service, and recreational activities in District 5, which generates a stable demand for
parking facilities despite changes in parking fees. The analysis further shows that parking
occupancy closely follows traffic volume fluctuations throughout the day. As traffic
demand increases during peak periods, parking utilization rises correspondingly, while
reductions in traffic volumes are associated with lower parking occupancy rates. This
finding highlights the strong interdependence between parking demand and urban traffic
conditions.
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EXTENDED ABSTRACT
Introduction

Parking management is one of the most
important  instruments  of  urban
transportation management. Appropriate
parking pricing policies can significantly
influence  traffic  efficiency, travel
behavior, and urban quality of life.
Among transportation demand
management strategies, urban network
pricing has been recognized as an
effective mechanism for addressing two
major urban transportation challenges,
namely traffic congestion and
environmental pollution. In this context,
parking pricing can be employed as an
economic tool to regulate parking
demand, reduce cruising traffic, improve
network performance, and optimize the
utilization of limited urban land
resources.

This study aims to determine optimal
parking prices for selected parking
facilities in District 5 of Isfahan City by
employing a mathematical programming
framework based on Nash equilibrium.
The proposed model minimizes total
network costs while accounting for the
equilibrium behavior of drivers in their
parking location choices.

Methodology

The analytical framework assumes that
travelers select parking facilities by
minimizing their generalized travel costs,
which consist of driving costs, parking
fees, parking search time costs, and
walking costs from parking locations to
final destinations. Given fixed parking
locations and travel destinations, optimal
parking prices are determined through a
network cost minimization problem
under equilibrium  conditions. The
empirical analysis focuses on District 5

of Isfahan City. The study network
consists of five origins (Tohid, Pole
Felezi, Pole Azar, Hakim Nezami, and
Mohtasham—Shariati),  three  major
destinations (Hakim Nezami, Nazar, and
Jolfa), and three public parking facilities
(Tohid, Khaghani, and Jolfa). Traffic and
parking demand data were analyzed over
eight hourly periods. The optimization
model was solved for each time period to
estimate optimal parking prices and
occupancy levels.

Results and Discussion

The analytical framework assumes that
travelers select parking facilities by
minimizing their generalized travel costs,
which consist of driving costs, parking
fees, parking search time costs, and
walking costs from parking locations to
final destinations. Given fixed parking
locations and travel destinations, optimal
parking prices are determined through a
network cost minimization problem
under equilibrium  conditions. The
empirical analysis focuses on District 5
of Isfahan City. The study network
consists of five origins (Tohid, Pole
Felezi, Pole Azar, Hakim Nezami, and
Mohtasham—Shariati),  three  major
destinations (Hakim Nezami, Nazar, and
Jolfa), and three public parking facilities
(Tohid, Khaghani, and Jolfa). Traffic and
parking demand data were analyzed over
eight hourly periods. The optimization
model was solved for each time period to
estimate optimal parking prices and
occupancy levels.

Conclusion

It was found that the parking occupancy
pattern directly follows the changes in
traffic volume, so that during peak traffic
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hours, the occupancy of parking spaces
increases and decreases during off-peak
hours. Overall, the results of the study
show that the use of a dynamic pricing
policy based on demand conditions can
lead to optimal allocation of parking
capacity, reduce wandering traffic in
search of parking space, reduce network
costs, and improve the efficiency of the
urban transportation system.It was found
that the parking occupancy pattern
directly follows the changes in traffic
volume, so that during peak traffic hours,
the occupancy of parking spaces
increases and decreases during off-peak
hours. Overall, the results of the study
show that the use of a dynamic pricing
policy based on demand conditions can
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Table (3) - Traffic coefficients in the entire city

[+09 1 GA
[+ OO Yo Ba
[+¥- VY BY -
/+Ya VY BYY
/-0¥f VY BYs
[+OY YA BYY
[+ 00 VA BYA
[+Oe AREAR

OF Feplgiol bl (Sdl5 Coglas iaie

CRRY R Aiged edgume y0 88,5 J5 - (F)Jgu
Table (4) - Total traffic within the research sample area
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Table (5) - Total traffic at different hours within the research sample area
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Table (7) - Estimated travel demand for Khaghani parking lot from origin O to destination D
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Table (8) - Estimated travel demand for Tohid parking lot from origin o to destination d
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Chart (2) - Estimation of parking hour frequency
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Table (10) - Optimal prices and capacities of selected parking lots
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Chart (3) - Optimal parking prices
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Chart (4) - Examining the relationship between parking prices and the amount of occupied space
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