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Abstract— Rapid urbanization and increasing motorization have significantly impacted transportation systems in 
medium-sized Indian cities, leading to critical parking challenges, especially in commercial areas. Cities like Washim have 
witnessed rapid growth in commercial activities, resulting in a substantial rise in vehicle ownership and travel demand. 
However, the development of parking infrastructure has not kept pace with this growth, creating a mismatch between 
parking demand and supply. This imbalance has led to widespread issues such as unregulated on-street parking, reduced 
road capacity, traffic congestion, increased travel time, and environmental pollution. 

This review paper synthesizes existing research on parking demand assessment, parking behavior, and management 
strategies, focusing on their relevance to medium-sized urban contexts. It examines traditional parking evaluation 
parameters such as parking accumulation, duration, turnover, and occupancy, which are essential for understanding 
parking characteristics and demand patterns. In addition, the study reviews modern approaches including smart parking 
systems, shared parking concepts, and machine learning-based prediction models that aim to optimize parking utilization 
and reduce search time. 

The paper also highlights the role of parking policies, pricing mechanisms, and infrastructure planning in influencing user 
behavior and travel decisions. Demand management strategies such as paid parking, time restrictions, and parking zoning 
are discussed as effective tools to regulate parking usage and reduce congestion. Furthermore, advanced solutions like 
automated multilevel parking and IoT-based systems are evaluated for their potential in improving efficiency. 

The review identifies key gaps, particularly the lack of localized data, weak enforcement of regulations, and limited 
adoption of smart technologies in Indian cities. It concludes that an integrated, data-driven, and context-specific approach 
is essential for sustainable parking management. 
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I.  INTRODUCTION  

Urban transport systems in Tier-II and Tier-III cities are 
experiencing rapid and often unstructured transformation 
driven by multiple interrelated factors. The most significant 
among these is the continuous increase in vehicle ownership, 
fueled by rising income levels, easy availability of financing 
options, and changing lifestyle preferences. Simultaneously, 
the expansion of commercial activities such as retail markets, 
shopping complexes, offices, and service centers has 
intensified travel demand within urban areas. This growth is 
further compounded by unplanned and organic urban 
development, where infrastructure provision, including road 
networks and parking facilities, has not kept pace with the rate 
of urbanization. 

In this evolving urban scenario, parking has emerged as a 
critical component of traffic and transportation management. 
It directly affects road capacity by occupying valuable 
carriageway space, especially in congested commercial zones. 
Improper parking practices contribute significantly to traffic 
congestion, as they reduce effective road width and disrupt 
smooth traffic flow. Additionally, vehicles searching for 
parking spaces lead to increased fuel consumption and 
unnecessary circulation, thereby contributing to higher levels 
of air pollution and environmental degradation. Thus, parking 
is no longer a static issue but a dynamic factor influencing 
overall urban mobility and sustainability. 

In city such as Washim the lack of scientifically planned 
parking infrastructure has resulted in several operational and 
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safety challenges. Unregulated on-street parking often leads to 
encroachment of carriageways, significantly reducing the 
usable width of roads. This, in turn, causes frequent traffic 
bottlenecks, delays, and reduced travel efficiency. Moreover, 
the absence of designated parking zones and pedestrian 
pathways creates unsafe conditions for pedestrians, increasing 
the risk of accidents and conflicts between vehicles and foot 
traffic. 

Given these challenges, there is a pressing need to understand 
global research trends in parking demand assessment and 
management. This review aims to analyze existing 
methodologies and strategies and identify solutions that are 
practical, sustainable, and adaptable to the socio-economic and 
infrastructural conditions of Indian cities, particularly those in 
the medium and small urban categories. 

II. CLASSIFICATION OF PARKING SYSTEMS 

1) On-Street Parking 
 Located along road edges  

 Most common in commercial areas  

 Causes congestion if unregulated  

2) Off-Street Parking 
 Includes basements, parking lots, and garages  

 More efficient but requires land availability  

3) Multilevel Parking 
 Vertical parking solution  

 Suitable for high-density commercial zones  

4)  Parking Layout Types 
 Parallel Parking  

 Angular Parking  

 Perpendicular Parking 
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IV.  RESEARCH GAPS IDENTIFIED 
 

Despite extensive global research, several gaps exist: 
5)  Lack of Localized Studies 
 Most studies focus on developed cities  

 Indian Tier-II cities lack empirical data  

6)  Weak Implementation 
 Policies exist but enforcement is poor  

7) Limited Integration 
 Parking not integrated with:  

o Land use planning  

o Public transport  

8) Technology Gap 
 Smart parking systems rarely implemented in smaller 

cities  

9) User Behavior Ignored 
 Psychological and socio-economic factors not 

considered  

A. APPLICABILITY TO WASHIM 

 
Based on literature, major issues in these cities include: 

 Unregulated on-street parking  

 No pricing mechanism  

 Lack of off-street facilities  

 High congestion in commercial zones  

B. RECOMMENDED STRATEGIES (FROM REVIEW) 

1) Supply-Side Measures 
 Multilevel parking  

 Off-street parking development  

2)  Demand Management 
 Paid parking systems  

 Time restrictions  

3)  Smart Solutions 
 Real-time parking apps  

 Reservation systems  

4) Policy Measures 
 Strict enforcement  

 Parking zoning  

5) Sustainable Approaches 
 Promote public transport  

 Encourage non-motorized transport  

 

V. CONCLUSION 
 

Parking problems in medium-sized cities have evolved from 
minor operational concerns into major urban challenges 
affecting mobility, economy, and environmental sustainability. 
The review of literature highlights that merely increasing 
parking supply is not a sustainable or effective solution, as it 
often encourages higher vehicle usage and further congestion. 
Instead, demand management strategies such as pricing 
policies, time restrictions, and regulated parking zones play a 
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crucial role in controlling parking demand and optimizing 
available space. Additionally, the integration of smart 
technologies—including Io T-based systems, real-time 
parking information, and machine learning models—can 
significantly enhance parking efficiency by reducing search 
time and improving utilization. The study also emphasizes the 
importance of localized, data-driven planning approaches, as 
parking characteristics vary across cities depending on socio-
economic and land-use conditions. Therefore, a 
comprehensive and context-specific strategy that combines 
infrastructure development, policy interventions, and 
technological advancements is essential for achieving efficient 
and sustainable parking management in medium-sized urban 
areas. 
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