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Abstract 

As the world gets more urbanized by the day, legislators and urban 

planners are becoming increasingly concerned about efficient parking 

management. This study, which focuses on a particular Municipal Corporation of 

Delhi (MCD) zone, is to investigate the possibilities of parking as a revenue-

generating instrument in urban transport planning. Managing parking resources 

has become an essential part of urban development, rather than only a logistical 

task, as private vehicle ownership and urbanization have increased. It is essential 

to comprehend how pricing techniques affect parking management dynamics in 

order to advance financial sustainability and improve the standard of urban living. 

 

Analysing current parking issues and trends, comprehending the 

connection between accessibility of public transportation and parking demand, 

pinpointing important variables affecting parking demand and usage patterns, and 

formulating plans to maximize parking as a source of income and encourage 

modal shift in urban transportation planning are some of the goals of the study. 

These goals will be met by doing a comprehensive study of the parking 

environment, looking into problems unique to the chosen MCD zone, and 

researching innovative management strategies. Major parking issues arise in 

large cities due to the quick growth in parking generation rate that comes with 

continued expansion.  The study will offer insights into the financial viability of 

parking projects by evaluating current parking policies and financial models. 

Along with examining the effects of shared parking arrangements and dynamic 

pricing, it will provide intelligent recommendations for boosting revenue 

generation and easing traffic congestion.  

 

The study has been conducted to examine parking features and gauge 

compliance with parking regulations. Eight portions in Delhi have had parking 

studies completed; these sections usually comprised PSP, commercial and 

residential land use. Focusing on several parking data metrics, the analysis of 

parking characteristics was carried out, both on-street and off-street. These 

included the number of cars parked in a space, the load of cars compared to the 

number of spaces available, the amount of time cars spends parked on average, 
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and the parking index, or efficiency of parking utilization. The investigation 

showed that traffic problems persisted even in places where there appeared to be 

adequate parking. This was frequently linked to ineffective parking management 

techniques, such as a lack of effective parking tactics, a lack of properly marked 

parking places, and a lack of the required signage to guide cars to available 

spaces. These results emphasize how crucial efficient parking management is in 

cities. In order to reduce traffic and enhance the entire parking experience for 

drivers, parking efficiency measures including improved signage, clearly marked 

spaces, and creative parking solutions can be put into practice. 

 

The purpose of the study is to determine whether parking can be used as 

a reliable source of income and as a way to relieve traffic in cities. It aims to show 

how parking may be managed to reduce problems with urban transportation and 

make a major contribution to the financial elements of urban transportation 

planning through thorough study and evaluation. The study's inclusion of various 

scenarios for parking price justification based on land value, metro-set minimum 

costs, and public willingness to pay for rising amounts is critical for understanding 

parking management dynamics. The goal in studying these scenarios is to 

provide insights into how parking might be managed successfully to decrease 

congestion and contribute to long-term urban growth. For example, higher 

parking fees in high-value neighbourhoods or near metro stations might 

encourage the use of public transportation or shared mobility options, lowering 

the number of private automobiles on the road and alleviating congestion. 

 

The results of this study will, in general, add to the body of knowledge on 

urban mobility planning and offer useful suggestions to help planners and 

policymakers better manage parking resources, encourage sustainable urban 

growth, and improve urban quality of life. 

 

Keywords: parking management, urban mobility planning, parking pricing 

rationale, land value, congestion reduction, willingness, policy recommendations.
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सार 

जैसे-जैसे दुनिया नदि-प्रनिनदि अनिक शहरीकृि हो रही है, नििायक और शहरी 

योजिाकार पानकिं ग प्रबंिि के बारे में अनिक न ंनिि हो रहे हैं। यह अध्ययि, जो एक निशेष 

नदल्ली िगर निगम (MCD) के्षत्र पर कें निि है, शहरी पररिहि योजिािुसार पानकिं ग को आय 

उत्पन्न करिे का एक सािि के रूप में जां िे के निए है। पानकिं ग संसाििो ंका प्रबंिि शहरी 

निकास का एक महत्वपूर्ण नहस्सा बि  ुका है, ि केिि एक िॉनजस्टिकि कायण के रूप में, 

बस्टि निजी िाहि स्वानमत्व और शहरीकरर् बढ़ गए हैं। नित्तीय स्टिरिा को आगे बढ़ािे और 

शहरी जीिि के मािको ंको सुिारिे के निए पानकिं ग के मूल्य नििाणरर् िकिीको ंका कैसे 

प्रभाि पानकिं ग प्रबंिि गनिकी में महत्वपूर्ण है, इसे समझिा अत्यािश्यक है। 

 

ििणमाि पानकिं ग समस्याओ ंऔर प्रिृनत्तयो ंका निशे्लषर् करिा, सािणजनिक पररिहि की 

पहं िे और पानकिं ग मांग के बी  संबंि को समझिा, पानकिं ग मांग और उपयोग पैटिण को 

प्रभानिि करिे िािे महत्वपूर्ण  रर्ो ंकी पह ाि करिा, और पानकिं ग को आय के स्रोि के 

रूप में अनिकिम करिे और शहरी पररिहि योजिािुसार मोडि नशफ्ट को प्रोत्सानहि करिे 

की योजिाएं बिािा अध्ययि के कुछ उदे्दश्य हैं। ये उदे्दश्य पानकिं ग पररिेश का निसृ्ति अध्ययि 

करके,  ुिे गए MCD के्षत्र की निशेष समस्याओ ंका ध्याि रखकर, और ििा ारी प्रबंिि 

रर्िीनियो ंकी अिुसंिाि करके पूरे नकए जाएंगे। 

 

बडे शहरो ंमें मुख्य पानकिं ग समस्याएं उत्पन्न होिी हैं क्ोनंक पानकिं ग उत्पन्न दर की िेजी 

से िृस्टि के साथ निस्तार के साथ आिी है। यह अध्ययि नित्तीय मॉडिो ंऔर ििणमाि पानकिं ग 

िीनियो ंका मूल्यांकि करके पानकिं ग पररयोजिाओ ंकी नित्तीय व्याििा का मूल्यांकि करेगा। 

साझा पानकिं ग व्यििाओ ंऔर गनिशीि मूल्य नििाणरर् के प्रभाि का अध्ययि करिे के साथ-

साथ, यह रुन कर प्रभािी सुझाि देगा नक आय का िृस्टि कैसे हो सकिी है और यािायाि 

जाम को कैसे सुिारा जा सकिा है। यह अध्ययि पानकिं ग की निशेषिाओ ंकी जााँ  करिे और 

पानकिं ग निनियमि का अिुपािि करिे के निए नकया गया है। नदल्ली में आठ के्षत्रो ंमें पानकिं ग के 

अध्ययि नकए गए हैं; ये खंड आमिौर पर पीएसपी, िानर्स्टिक और आिासीय भूनम का शानमि 

होिे थे। कई पानकिं ग डेटा मैनटिक्स पर ध्याि कें निि करिे हए, पानकिं ग निशेषिाओ ंका निशे्लषर् 

नकया गया था, सडक नकिारे और सडक के बाहर। इसमें उि कारो ंकी संख्या शानमि है जो एक 

िाि पर पाकण  की गई हैं, कारो ंकी संख्या की िुििा में उपिब्ध िािो ंकी भार, कारो ंका औसि 
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रूप से पाकण  होिे का समय, और पानकिं ग सुिार की प्रभािीिा या पानकिं ग उपयोग की दक्षिा। जां  

िे नदखाया नक जहां पयाणप्त पानकिं ग होिे की नदखाई दी, िहां भी यािायाि समस्याएं बिी रही।ं यह 

अक्सर असफि पानकिं ग प्रबंिि िकिीको ंसे जुडा हआ था, जैसे नक पानकिं ग िकिीको ंकी कमी, 

सही ढंग से न निि पानकिं ग ििो ंकी कमी, और आिश्यक संकेि बोडों की कमी जो गानडयो ंको 

उपिब्ध िािो ंके निए मागणदशणि करिे हैं। ये पररर्ाम नदखािे हैं नक शहरो ंमें दक्ष पानकिं ग प्रबंिि 

नकििा महत्वपूर्ण है। यािायाि को कम करिे और डि ाइिसण के निए पानकिं ग अिुभि को बेहिर 

बिािे के निए, पानकिं ग की दक्षिा के उपायो ंमें सुिार नकया जा सकिा है, जैसे नक सुिारी गई 

साइिेज, स्पष्ट न निि िाि, और र िात्मक पानकिं ग समािाि। 

 

इस अध्ययि का उदे्दश्य यह नििाणररि करिा है नक क्ा पानकिं ग को एक निश्वसिीय आय 

स्रोि के रूप में और शहरो ंमें यािायाि से छुटकारा पािे का एक िरीका के रूप में उपयोग नकया 

जा सकिा है। यह नदखािे का उदे्दश्य है नक पानकिं ग को कैसे प्रबंनिि नकया जा सकिा है िानक 

शहरी पररिहि समस्याओ ंको कम नकया जा सके और यह शहरी पररिहि योजिािुसार नित्तीय 

महत्व को बढ़ािे में महत्वपूर्ण योगदाि दे सके। इस अध्ययि में निनभन्न पानकिं ग मूल्य न्यायाथण जैसे 

नक भूनम मूल्य, मेटि ो-सेट नू्यििम िागि, और िोगो ंकी िृस्टि के निए  ुकािे के निए सािणजनिक 

इचु्छकिा पर आिाररि निनभन्न पररस्टिनियो ंका समािेश होिा महत्वपूर्ण है। इि पररस्टिनियो ंके 

अध्ययि करिे का उदे्दश्य पानकिं ग प्रबंिि गनिनिनियो ंको समझिे में मदद करिा है नक कैसे 

पानकिं ग सफििापूिणक प्रबंनिि की जा सकिी है िानक जाम को कम नकया जा सके और िंबे समय 

िक शहरी निकास में योगदाि नकया जा सके। उच्च मूल्य िािे पररसरो ंया मेटि ो िेशि के पास 

अनिक पानकिं ग शुि उन ि उदाहरर् हैं, जो सािणजनिक पररिहि या साझा गनिनिनियो ंका 

उपयोग बढ़ा सकिे हैं, सडक पर निजी िाहिो ंकी संख्या को कम करिे हैं और जाम को कम 

करिे हैं। 

इस अध्ययि के पररर्ाम सामान्य रूप से शहरी गनिशीििा योजिािुसार ज्ञाि को योगदाि 

देंगे और पररयोजिा निमाणिाओ ंऔर िीनि निमाणिाओ ंको पानकिं ग संसाििो ंको बेहिर प्रबंनिि 

करिे, पररस्टिनिक शहरी निकास को प्रोत्सानहि करिे, और शहरी जीिि की गुर्ित्ता में सुिार 

करिे के निए मददगार सुझाि प्रदाि करें गे। 

 

कीवर्ड : पानकिं ग प्रबंिि, शहरी गनिशीििा योजिा, पानकिं ग मूल्य न्यायाथण, भूनम मूल्य, जाम 

कमी, इचु्छकिा, िीनि सुझाि 



सारा 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

vi 

 



Table of Content 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

vii 

Table of Contents 

Acknowledgements ..................................................................................... i 

Abstract ....................................................................................................... ii 

सार .............................................................................................................. iv 

List Of Figures ........................................................................................ 10x 

List of Tables ......................................................................................... xii12 

List of annexures ...................................................................................... xiii 

CHAPTER 1: INTRODUCTION .................................................................. 1 

1.0 Background ....................................................................................... 1 

1.1 Need of the Study – Scenario of Delhi .............................................. 1 

1.2 Aim .................................................................................................... 7 

1.3 Objectives ......................................................................................... 7 

1.4 Scope ................................................................................................ 8 

1.5 Limitations ......................................................................................... 8 

1.6 Methodology ...................................................................................... 9 

CHAPTER 2: LITERATURE REVIEW ...................................................... 13 

2.1 IRC SP-12 .......................................................................................... 15 

2.2 Establishment of Parking Benefit Districts (PBDs) ............................. 20 

2.3 Planning and Development Of PBDs ................................................. 20 

2.4 Implementation and Administration .................................................... 20 



Table of Content 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

viii 

2.5 The Average Car Parking Space ........................................................ 21 

2.6 Parking as a Behavioural Influencer ................................................... 22 

2.7 Spatial Considerations In Parking Planning ........................................ 22 

2.8 Financial Viability And Cost-Benefit Analysis: ..................................... 23 

2.8.1 Cost of Parking Lots ........................................................................ 23 

CHAPTER 3: SITE AREA & DATA COLLECTION ................................... 25 

3.1 Site Selection ...................................................................................... 25 

3.2 Secondary Data Collection ................................................................. 26 

3.3 Primary Data Collection ...................................................................... 29 

3.4 Inventory & Willingness Survey .......................................................... 31 

CHAPTER 4 Data Analysis....................................................................... 40 

4.1 Lajpat Nagar ....................................................................................... 41 

4.2 Bhikaji Cama Place ............................................................................ 43 

4.3 Sarojini Nagar ..................................................................................... 45 

4.4 Nehru Place ........................................................................................ 47 

4.5 Kamla Nagar ....................................................................................... 49 

4.6 Karol Bagh .......................................................................................... 51 

4.7 Dwarka Sector 14 ............................................................................... 53 

4.8 Dwarka Sector 10 ............................................................................... 55 

4.9  Primary Survey Analysis – Summary ................................................ 56 

4.10 Proposals Zone 1- Lajpat Nagar ....................................................... 63 



Table of Content 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

ix 

4.11 Proposals Zone 2 – Karol Bagh ....................................................... 66 

4.12  Proposals Zone 3 – Kamla Nagar ................................................... 69 

4.13   Proposals Zone 3 – Sarojini Nagar................................................. 71 

CHAPTER 5  RECOMMENDATIONS ...................................................... 75 

5.1 Recommendations for Parking Pricing and Standards: ...................... 75 

5.2 Revenue Sharing ............................................................................... 76 

5.3 Revenue Sharing ............................................................................... 77 

5.4 Refinancing Parking Earnings ............................................................ 79 

5.5 Optimizing Parking Revenue: Six Steps for Success ......................... 80 

5.6 Conclusion ......................................................................................... 81 

References ............................................................................................... 84 

ANNEXURES ........................................................................................... 86 

1.0 Willingness Survey Responses .......................................................... 86 

2.0 Inventory Survey ................................................................................ 88 



List of Figure 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

x 

List Of Figures 

Figure 1 Total vehicle Registration  Source: Office of state Transport 

Commissioners, 2020 ............................................................................................ 3 

Figure 2 Daily parking charges in cities across the globe  Source:  

Handbook of Urban Statistics, 2016, MoUD .......................................................... 4 

Figure 3 : Research Methodology ............................................................. 13 

Figure 4 Parking Management strategies  Source: IRC SP - 12 .............. 19 

Figure 5: MCD Parking Sites, Delhi  Source: Author ................................ 26 

Figure 6 PTAL of Delhi with Selected Parking Sites ................................. 30 

Figure 7 Standard Operating Hours .......................................................... 33 

Figure 8 User Complaints ......................................................................... 34 

Figure 9 Amenities Present ...................................................................... 35 

Figure 10 Accepted Payment Method ...................................................... 36 

Figure 11 Money spent on Parking ........................................................... 37 

Figure 12 Factors Influencing ................................................................... 37 

Figure 13 Percentage of people ready to shift mode ................................ 38 

Figure 14 Percentage pf people willing to pay higher parking charges ..... 39 

Figure 15 parking Site Lajpat Nagar ......................................................... 41 

Figure 16 Parking Site Bhikali Cama Place .............................................. 43 

Figure 17 Parking Site Sarojini Nagar ...................................................... 45 

Figure 18 Parking Site Nehru Place ......................................................... 47 

Figure 19 Parking Site Kamla Nagar ........................................................ 49 



List of Figure 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

xi 

Figure 20 Parking Site karol Bagh ............................................................ 51 

Figure 21 Parking Site Dwarka sector 14 ................................................. 53 

Figure 22 Parking Site Dwarka Sector 10 ................................................ 55 

Figure 23 Accumulation Comparison ....................................................... 57 

Figure 24 Parking Load Comparison ........................................................ 58 

Figure 25 Average Parking Duration Comparison .................................... 59 

Figure 26 Parking Volume Comparison.................................................... 60 

Figure 27 Parking Capacity Comparison .................................................. 61 

Figure 28 Parking Index Comparison ....................................................... 62 

Figure 29 Lajpat Nagar on Street Parking ................................................ 63 

Figure 30 Karol Bagh on street parking .................................................... 66 

Figure 31 Kalma Nagar on street parking................................................. 69 

Figure 32 Sarojini Nagar on street parking ............................................... 71 

Figure 33 Parking Pricing Role in Circular Economy ................................ 80 



List of Table 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

xii 

List of Tables 

Table 1 Agency Wise Distribution of Roads ............................................. 27 

Table 2 Details of existing parking facility under MCD .............................. 28 

Table 3 Existing Parking Charges in Delhi ............................................... 28 

Table 4 Lajpat Nagar On Street Parking Revenue Calculation ................. 64 

Table 5 Revenue Sharing – Lajpat Nagar ................................................ 65 

Table 6 Karol Bagh on Street Revenue Calculation ................................. 67 

Table 7 Revenue Sharing - Karol Bagh .................................................... 68 

Table 8 Kamla Nagar on street parking revenue calculation .................... 70 

Table 9 Revenue Sharing - Kamla Nagar ................................................. 70 

Table 10 Sarojini Nagar on street parking revenue calculation ................ 72 

Table 11 Revenue Sharing - Sarojini Nagar ............................................. 73 



List of Table 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

1 

List of annexures 

 

Willingness Survey Responses…………………………………….…………69 

 

Inventory Survey Responses…………………………………………………71 

 

Thesis Sheets…………………………….……………………………………72 

 

 





Literature Review 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

1 

CHAPTER 1: INTRODUCTION 

 

1.0 Background 

Rising urbanization has definitely aggravated parking issues in major cities 

throughout the world. The number of vehicles on city streets has increased as more 

people move to metropolitan areas in quest of greater economic possibilities and a 

higher quality of life. With significant effects on both urban people and the environment, 

this increase in vehicles has created a continuous supply-demand gap for parking 

spaces. The extreme traffic congestion that plagues big cities is one of the most direct 

and visible consequences of this supply-demand imbalance. Inadequate parking 

infrastructure causes cars to circle the streets in search of parking spaces, causing traffic 

jams and aggravating commuting delays. As a result of vehicles being idle or moving 

slowly due to traffic congestion, travel durations are lengthened and fuel is wasted. The 

economic output of major cities is also hampered by parking issues.  In some cases, a 

shortage of sufficient parking might result in greater staff turnover rates as the daily 

journey becomes more difficult. 

 

A vital aspect impacting commuter mode choices as well as the financial 

dynamics of municipal authorities is the effective management of parking spaces, which 

is always changing in the dynamic field of urban transport planning. Inadequate planning 

for parking can lead to several significant issues, including the reduction of available road 

space and open areas, as these spaces are increasingly occupied by parked vehicles. 

Parking spaces, covering aspects like their classification, cost, pricing, and profitability. In 

cities heavily reliant on private vehicles, the lack of well-thought-out planning for parking 

facilities has exacerbated the problem. The issue now extends beyond mere scarcity of 

parking spaces; it also pertains to the inefficient use of available spaces. In many cases, 

parking spaces are haphazardly located on roads, footpaths, or even on designated 

cycle tracks. Such ad-hoc parking arrangements not only disrupt the flow of traffic but 

also fail to generate the necessary revenues to cover the associated costs. Parking 

management is no longer a periphery issue but an essential component in the complex 

tapestry of urban planning and sustainability.  

 

1.1 Need of the Study – Scenario of Delhi 

Delhi, the capital city of India, is a sprawling metropolis with a total area of 

1,484 sq. km. It serves as the centre of political, cultural, and economic activities 

in northern India. However, rapid urbanization and population growth have led to 
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various challenges, including congestion, air pollution, and parking shortages. As 

of March 2020, Delhi had the highest number of registered motor vehicles 

(118.93 lakh) among Indian cities. The city's urbanized area is already heavily 

used by cars, consuming 10% of the total urbanized area, while the forest cover 

stands at 11.5%. To address these challenges and manage parking demand 

effectively, a comprehensive parking policy is essential. 

 

The dramatic increase in the number of registered motor vehicles in India, 

from 0.3 million in March 1951 to 326.3 million as of March 2020, has had 

significant implications for urban areas, particularly regarding parking 

infrastructure and management. This exponential growth has led to a surge in 

demand for parking spaces, posing challenges such as congestion, pollution, and 

inefficient land use. Addressing these challenges requires a comprehensive 

approach that considers various aspects of parking policy and urban planning. 

One of the key issues resulting from the increase in motor vehicles is the 

shortage of parking spaces in urban areas. As the number of vehicles has grown 

rapidly over the years, the existing parking infrastructure has struggled to keep up 

with the demand. This has led to illegal parking, congestion on roads, and 

conflicts over parking spaces. To address this, cities need to develop efficient 

parking policies that prioritize the use of parking spaces and discourage illegal 

parking. 

Moreover, the increase in motor vehicles has also led to a change in the 

way parking is perceived and managed. In the past, parking was often seen as a 

free or low-cost amenity provided by the government. However, with the increase 

in demand for parking spaces, there has been a shift towards a more market-

based approach to parking management. This includes the introduction of paid 

parking, dynamic pricing, and the use of technology to manage parking spaces 

more efficiently. 

Another important aspect of the increase in motor vehicles is its impact on 

urban planning and development. The rapid growth in the number of vehicles has 

put pressure on cities to rethink their approach to urban planning. This includes 

the need to allocate more space for parking, integrate parking facilities with public 

transport systems, and promote alternative modes of transport such as cycling 
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and walking. Cities also need to consider the environmental impact of increased 

vehicle use and the need to reduce greenhouse gas emissions. 

In conclusion, the increase in the number of registered motor vehicles in 

India has had significant implications for parking infrastructure and management. 

To address these challenges, cities need to develop comprehensive parking 

policies that prioritize the use of parking spaces, discourage illegal parking, and 

promote alternative modes of transport. By doing so, cities can create more 

sustainable and liveable urban environments for their residents. 

 

 

Figure 1 Total vehicle Registration  
Source: Office of state Transport Commissioners, 2020 

 

Parking charges vary significantly across cities globally, reflecting 

differences in urban planning, transportation policies, and economic factors. 

Bengaluru, known for its burgeoning IT industry and rapid urbanization, has 

emerged with the most expensive daily parking rates among Indian cities. In 

contrast, Delhi, India's capital and a densely populated metropolitan area, offers 

comparatively cheaper parking rates. Understanding these differences sheds light 

on the diverse approaches to parking management and the impact on urban 

mobility and sustainability. 

Bengaluru's high daily parking rates can be attributed to several factors. 

The city's rapid growth has led to increased congestion and a higher demand for 
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parking spaces, especially in commercial and business districts. Additionally, 

Bengaluru's status as a technology hub attracts a large number of commuters, 

further intensifying the demand for parking. To manage this demand and 

discourage private vehicle use, authorities have implemented high parking fees 

as a deterrence measure. 

On the other hand, Delhi's relatively cheaper parking rates may be due to 

several factors. Despite being one of India's most populous cities with a high 

number of registered vehicles, Delhi has a larger urbanized area compared to 

Bengaluru. This allows for more dispersed parking options, which may contribute 

to lower parking charges. Additionally, Delhi's public transport network, including 

the metro system and extensive bus services, provides commuters with viable 

alternatives to driving, reducing the demand for parking. 

 

 

Figure 2 Daily parking charges in cities across the globe  
Source:  Handbook of Urban Statistics, 2016, MoUD 

 

The disparity in parking rates between Bengaluru and Delhi highlights the 

importance of context-specific parking policies. In Bengaluru, where congestion 

and parking demand are high, higher parking charges can help manage demand, 

reduce congestion, and promote sustainable transport modes. However, in Delhi, 

where urban sprawl and a relatively well-developed public transport system exist, 

lower parking charges may be sufficient to meet parking demand without 

significantly impacting congestion levels. 
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It is essential for cities to consider various factors, including land use, 

transportation infrastructure, and economic conditions, when determining parking 

rates. Effective parking management requires a balance between pricing 

strategies, infrastructure development, and sustainable transport policies to 

ensure efficient use of urban space and promote a shift towards more sustainable 

modes of transportation. By understanding the factors influencing parking rates 

and adopting context-specific policies, cities can better manage parking demand 

and contribute to a more sustainable urban environment. 

 

The dominance of non-transport vehicles in the registration numbers of 

cities, as of 31st March 2020, signifies a significant trend in urban mobility and 

transportation planning. This trend is particularly pronounced in cities like Delhi, 

where over 90 percent of registered vehicles fall under the non-transport 

category. This phenomenon is indicative of several underlying factors that shape 

the transportation landscape and urban development patterns in these cities. 

One of the key factors contributing to the dominance of non-transport 

vehicles is the rapid urbanization and economic growth experienced by cities like 

Delhi. As urban populations grow and economic activities expand, there is a 

corresponding increase in the demand for personal mobility, leading to a surge in 

the registration of private vehicles. This trend is further fuelled by the aspirational 

nature of car ownership, which is often seen as a symbol of status and mobility. 

 

Additionally, the lack of robust public transportation systems in many cities, 

including Delhi, contributes to the reliance on personal vehicles for daily 

commuting. Inadequate public transport options, coupled with issues such as 

last-mile connectivity and reliability, compel individuals to opt for private vehicles 

as their primary mode of transportation. This further exacerbates issues related to 

congestion, pollution, and parking shortages in urban areas. Furthermore, the 

affordability and availability of financing options for purchasing private vehicles 

play a significant role in the proliferation of non-transport vehicles. Easy access to 

loans and favourable interest rates makes car ownership more accessible to a 

larger segment of the population, contributing to the increasing number of private 

vehicles on the roads. 
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The dominance of non-transport vehicles also reflects broader challenges 

related to urban planning and sustainable development. The over-reliance on 

private vehicles has significant implications for air quality, traffic congestion, and 

overall quality of life in cities. It underscores the need for comprehensive and 

sustainable transportation policies that prioritize public transport, walking, and 

cycling infrastructure over private vehicle use.’ 

 

         The Compound Annual Growth Rate (CAGR) of 9.83 percent in total 

registered vehicles in India between 2010 and 2020 reflects the rapid expansion 

of the country's vehicle fleet. This growth has been driven by various factors, 

including economic development, rising disposable incomes, and urbanization. 

As a result, cities across India have witnessed a surge in the number of vehicles 

on their roads, leading to congestion, pollution, and parking challenges. 

One potential strategy to address these challenges is the implementation 

of parking pricing mechanisms. By increasing the cost of parking, cities can 

influence the Average Generalized Cost (AGC) of private vehicle use, which 

includes not just the monetary cost but also factors like time spent searching for 

parking and the stress of driving in congested areas. A rise in parking pricing can 

significantly impact the AGC, making public transport a more attractive option for 

commuters. 

The concept of AGC considers the overall cost associated with a particular 

mode of transport, including travel time, out-of-pocket expenses, and other 

factors. When parking prices increase, the AGC of private vehicle use also rises, 

making public transport comparatively more cost-effective. This shift in the AGC 

can incentivize commuters to choose public transport over private vehicles, 

leading to a modal shift and reducing congestion on roads. Implementing higher 

parking prices can have several positive impacts on urban mobility and 

sustainability. Firstly, it can help reduce the number of private vehicles on the 

roads, leading to a decrease in traffic congestion and improved traffic flow. This, 

in turn, can reduce travel times for commuters and enhance the overall efficiency 

of the transport system. 
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Secondly, higher parking prices can encourage the use of more 

sustainable modes of transport, such as public transport, cycling, and walking. 

This can lead to a reduction in greenhouse gas emissions, improved air quality, 

and a healthier urban environment. However, it is essential to consider the 

potential challenges and limitations of implementing higher parking prices. Higher 

parking fees may disproportionately affect low-income individuals who rely on 

private vehicles due to limited access to public transport. To address this issue, 

cities can consider implementing targeted policies such as discounted public 

transport fares for low-income groups or investing in improved public transport 

infrastructure to make it a more viable option for all residents. 

 

In conclusion, the rise in parking pricing can significantly influence the 

AGC of private vehicle use, potentially enabling a modal shift towards more 

sustainable modes of transport. By carefully implementing parking pricing 

strategies and complementary policies, cities in India can address the challenges 

associated with growing vehicle fleets and move towards a more sustainable and 

efficient urban transport system. 

1.2    Aim 

To assess the potential of parking as a revenue generator tool urban 

transport planning. 

1.3   Objectives 

1. To analyse the current challenges and trends in parking supply and demand. 

 

2. To understand the relationship between public transport accessibility and 

parking demand. 

 

3. To identify key factors influencing parking demand and usage patterns. 

 

4. Develop strategies to optimize parking as a revenue stream and a catalyst for 

inducing modal shift urban transport planning. 

 

Research question – Can parking serve as a revenue generation tool in India's 

urban transport planning, and how does it impact mode choices 
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1.4   Scope 

 

1. Conducting a comprehensive analysis of parking supply and demand 

dynamics in Delhi to determine the financial viability of parking initiatives. 

2. Studying different financial models for parking projects and comparing 

them to recommend strategies for maximizing parking-related income. 

3. Examining the applications of parking facilities and the economic factors 

surrounding them to develop well-informed strategies for income 

generation. 

4. Focusing on a specific MCD zone in Delhi to understand local urban 

transport planning dynamics, particularly related to parking infrastructure, 

mode choices, and public transportation usage. 

5. Identifying obstacles and evaluating the financial sustainability of parking 

initiatives in the selected MCD zone to provide focused recommendations 

for optimizing income generation through creative solutions. 

1.5   Limitations 

 

1. The research may not fully address the political, legal, social, cultural, and 

environmental aspects that affect parking dynamics. 

2. A temporal constraint may be introduced by the dynamic nature of urban 

surroundings and changing transportation trends, as the study only 

records a single point in time. 

3. Availability and quality of data may present difficulties, affecting the 

accuracy of evaluations of parking situations, regulations, and how this 

affect mode selection. 

4. Due to the study's dependence on already published works and readily 

available data, biases inherent in such sources may potentially be 

introduced. 

5. The study may not have fully captured the intricacies of the various socio-

economic aspects impacting each person's choice of transportation, 

therefore conclusions should be interpreted cautiously. 

6. Generalization of research results to larger urban planning contexts should 

be done with caution. 
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7. Outside variables not fully investigated within the parameters of this study 

may have a significant impact on parking initiatives. 

8. There may be obstacles in obtaining and using particular financial data 

pertaining to parking projects, which could restrict the scope and precision 

of the financial analysis carried out in this research. 

 

1.6   Methodology 

In order to comprehend the dynamics and problems related to parking 

supply and demand that now exist, the study will start with a detailed analysis of 

the parking scenario and difficulties in the study region. In order to gather data for 

this phase, surveys, interviews, and on-site observations will be used. In order to 

improve future operations and plans, it is critical to assess the current parking 

facilities at the strategic planning level and define a service level. Numerous 

methods have been developed in the past to assess the efficiency of the current 

parking system while taking various parking features into account. This study will 

look at both established and emerging parking management trends. It will include 

quantitative assessments of prospective income generation based on the various 

parking policies and management practices under consideration. With an 

emphasis on revenue generation and its effects on mode choices and public 

transportation ridership, the approach used in this thesis is intended to 

methodically address the study objectives and give a thorough knowledge of the 

function of parking in urban transport planning. The study begins with a thorough 

analysis of the body of prior research, which functions as a first step in identifying 

gaps and laying a solid foundation for further investigation. Through its insights 

into established theories, methodology, and conclusions, this literature review 

contributes significantly to our understanding of the current level of knowledge 

surrounding parking in urban transport planning.  After the evaluation of relevant 

literature, the research moves on to the problem identification stage, when a 

methodical analysis is conducted to determine the present parking situation in the 

chosen study region.  

The research uses secondary data collection techniques to accomplish 

this, drawing from a variety of sources to compile in-depth data. Census data 

becomes an essential element, providing demographic information about the 

populace and possible drivers of parking demand. A detailed picture of the 
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population's demographic makeup, including family size, age distribution, 

socioeconomic characteristics, and the ratio of residential to commercial space, 

may be obtained from census data. The aforementioned components jointly 

influence the parking demand landscape in urban settings, providing guidance for 

later study phases that aim to identify obstacles, devise methods, and optimize 

parking-related revenue generation within the framework of urban transport 

planning. Another important component of the secondary data collection process 

is the traffic and transportation data. Understanding the current traffic patterns, 

the transportation infrastructure, and how these elements interact with parking 

demands is made easier with the use of this data. Furthermore, data regarding 

Central and State Government Schemes is gathered in order to understand the 

regulatory environment, current practices, and prospective interventions or 

incentives that could affect parking dynamics. 

Moreover, budget documents serve as a valuable resource in the 

secondary data collection phase. These documents offer a thorough summary of 

all financial expenses and allocations, making an evaluation of own source 

revenue possible. Own Source Revenue is the term used to describe the local 

funds created by the research area, providing insight into the financial 

environment and decision-making autonomy. Through an examination of 

budgetary distributions, the research obtains understanding of the relative 

importance of parking initiatives in relation to the overall financial structure. This 

method not only helps to identify existing issues and trends, but it also 

establishes the framework for later stages of the study, like primary data 

collecting and in-depth analysis. Essentially, the utilization of secondary data 

furnishes an extensive contextual framework for the investigation, influencing the 

ensuing research phases and facilitating a knowledgeable and refined 

examination of parking as a source of income in urban transportation planning. 

Following this, primary data collection methods are employed to delve 

deeper into the parking scenario. A crucial part of this phase is conducting 

parking surveys, which entail collecting data on the demands and difficulties that 

already exist in the research area in an organized and methodical manner. 

Acquiring data about the selected parking facilities in the study area using various 

methods such as surveys, interviews, and document reviews. A detailed 
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inventory of all parking facilities in the study region, including their locations, 

capacities, and types (for example, street parking, garages, and lots).  

Analysing the collected data to discover common parking concerns, such 

as: 

• Peak demand periods for parking. 

• Certain facilities are overcrowded or underutilized. 

• User feedback and preferences. 

• Issues with regulatory compliance. 

This information would include parking facility details, occupancy rates, 

parking turnover, price structures, and existing rules. Along with primary surveys 

secondary sources data would be used from sources like Master Plan, CMP. 

DCR, Transport policy. Real estate value details, etc. Evaluating the accessibility 

of public transportation services in various study zone locations is the goal of this 

spatial research. Accessibility to public transportation and parking demand can be 

correlated by superimposing PTAL maps with parking data. Another spatial 

method for visualizing and understanding population and activity concentration is 

density mapping, which makes it easier to identify locations that require more 

parking. Combining information from parking surveys, density mapping, PTAL 

mapping, and expressed preference surveys enables a thorough examination of 

the variables influencing parking decisions and the dynamics of demand for 

parking. Relationships between variables are investigated through statistical 

analysis and geographical modelling.  

After assessing parking possibilities and challenges, the research will look 

into the financial viability of parking projects in the study area. This evaluation 

considers the effects of rules on parking availability and occupancy rates, the 

effectiveness of pricing structures in revenue generation, compliance and 

enforcement measures, and user happiness and feedback. Furthermore, the 

study investigates the possibility of generating revenue through parking fees and 

fines, linking economic considerations with parking management tactics. This 

analysis offers a comprehensive picture of policy performance and their 

compatibility with local economic realities.  Obtaining essential data on the 

present parking policies and practices in the study area. This would include: 

• Reviewing existing parking regulations and policies. 
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• Conducting surveys or interviews with local authorities, parking facility 

operators, and users to understand the effectiveness of current policies. 

Using a Geographic Information System (GIS), construct precise spatial 

maps of the research region, displaying the geographical distribution of parking 

facilities, transportation routes, and congestion hotspots. Use GIS overlays to find 

regions where parking demand overlaps with commercial and residential zones, 

identifying possible hotspots with varied levels of parking stress. Additionally, the 

potential for novel solutions such as dynamic pricing, shared parking 

arrangements will be assessed in order to establish their ability to increase 

revenue while decreasing congestion. Revenue projection models can aid in 

estimating possible revenue growth based on various scenarios, taking into 

account factors such as pricing adjustments and demand fluctuations. 

The emphasis will be on determining the viability of implementing dynamic 

pricing in the context of the local community. This will include a thorough analysis 

of local demand patterns and economic situations, with special attention paid to 

issues such as time of day and demand swings. The project will use 

mathematical models to anticipate possible income increases from the use of 

dynamic pricing tactics. The Shared Parking Arrangements Evaluation will then 

identify potential partners or businesses interested in participating in shared 

parking efforts. This phase will include the creation of revenue-sharing models as 

well as a thorough examination of the benefits of such collaborative partnerships. 

Following that, a thorough Cost-Benefit Analysis will be performed on each 

proposed solution to determine its financial viability. This analysis will take into 

account the initial setup expenses, continuing maintenance costs, and 

prospective income benefits connected with the offered techniques. Allocation of 

pricing strategies determine appropriate pricing schemes and their hierarchical 

structure by superimposing maps of parking facilities and congestion hotspots. 

Based on the observed spatial patterns, this technique identifies places with the 

greatest potential for revenue creation. Following that, distribute appropriate price 

structures to these places, taking into account characteristics such as proximity to 

key destinations, demand patterns, and congestion levels. 
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This strategy will not only optimize revenue generation, but will also ensure 

that pricing techniques are adjusted to the individual demands of different 

locations within the study region, thus improving the overall effectiveness of the 

parking management plan. Three distinct rationales have been developed to 

determine the increased revenue collection based on escalating parking charges. 

Firstly, the rationale is established on the land value of the area, considering the 

economic worth of the land as a factor influencing the pricing structure. Secondly, 

the minimum price charged is calculated to cover a distance equivalent to Delhi's 

average trip length, ensuring that parking charges align with the average cost of a 

typical journey in the city. Lastly, the willingness survey rationale relies on public 

feedback to gauge the acceptable pricing range, ensuring that the pricing strategy 

is aligned with the preferences and affordability of the users. These rationales 

collectively provide a comprehensive framework for determining parking charges 

that are both economically viable and acceptable to the public. The research will 

give well-substantiated recommendations for increasing income production 

through parking based on the insights gained from these analyses. In addition, an 

implementation strategy will be developed, including the critical procedures, a 

detailed schedule, and the allocation of resources required for the execution of 

each recommended solution. In conclusion, this thorough methodology uses a 

combination of primary and secondary data gathering together with advanced 

data analysis tools to address the study objectives in a comprehensive manner 

and provide insightful information to the field of urban transport planning. 

Figure 3 : Research Methodology 

Source: Author 
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CHAPTER 2: LITERATURE REVIEW 

 

Parking is undeniably a critical aspect of the transportation system in urban 

areas. Cities are experiencing an ever-increasing influx of residents as urbanization 

intensifies, which exacerbates issues related to traffic congestion and the need for 

adequate parking infrastructure. Private vehicle ownership is increasing, and the 

resulting increase in the number of cars on the road exacerbates the challenges 

associated with providing suitable parking solutions. When individuals reach their 

destinations, their vehicles are parked, often for the majority of the day. The way that 

cities are being planned is changing quickly, making it necessary to have an in-depth 

grasp of parking management techniques and how they relate to revenue generation and 

mode selection. Effective planning for parking facilities is a fundamental requirement 

during town planning stages.  

Consequently, the global market for smart parking systems is expected to expand 

significantly, particularly in India, where it is anticipated to rise at a CAGR of 11.6% from 

2023 to 2029. Increased traffic congestion, an increase in vehicle ownership, and a 

shortage of parking spaces all contribute to this expansion. This rise is primarily caused 

by a number of connected variables that highlight the need for creative parking solutions 

in metropolitan centres. The growing issue of traffic congestion is one of the main drivers 

of this upsurge. The number of vehicles on the road has increased in tandem with city 

growth and urbanization, causing gridlock during rush hours. Effective parking solutions 

are required to reduce these problems because the congestion not only costs 

commuters' time but also increases fuel consumption and environmental pollution (Smith 

et al., 2022). Furthermore, the limitations of traditional parking management methods 

have highlighted the need for smarter, technology-driven solutions. Smart parking 

systems use IoT sensors, real-time data analytics, and mobile applications to provide 

users with real-time information on parking space availability. These systems streamline 

the parking process by directing drivers to available spots and allowing cashless 

transactions, alleviating the challenges associated with traditional parking methods (Li & 

Wang, 2020). 

Recent research studies have underscored the significance of proper parking 

planning and its economic implications. According to the findings of a study published in 

the "Journal of Transport Economics and Policy," it was revealed that the lack of efficient 

parking management results in increased congestion, reduced road space for vehicles in 

motion, and a detrimental impact on overall transportation efficiency (Smith, J., 2019). 

Moreover, a report by the "International Parking Institute" highlights how well-planned 
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parking facilities can enhance urban development, reduce traffic congestion, and 

contribute to local economies (IPI, 2020). The problems arising from inadequate parking 

provisions go beyond mere inconvenience, extending to environmental and economic 

concerns. Thus, the efficient allocation and management of parking spaces are pivotal in 

addressing urban mobility challenges and promoting sustainable urban development. 

 

In transportation planning, the idea of Average Generalized Cost (AGC) is 

essential to comprehending the whole travel cost, which comprises both the financial and 

time costs related to traveling from one place to another. Previous research frequently 

indicates that private transportation options typically have lower average gross traffic 

counts (AGCs) than public transportation modes. Travelers' preferences for modes of 

transportation may be influenced by this disparity in AGC, favouring private versus public 

transportation. Studies have examined the overall perception of expenses and travel time 

associated with private car travel vs public transportation. This is frequently linked to the 

comfort, adaptability, and apparent time savings that come with using a private vehicle. 

 

One strategy for encouraging people to use public transportation is to raise the 

AGC for private modes, making them less economically appealing than public 

transportation. High parking rates are one efficient way to achieve this transition. High 

parking costs function as a financial deterrent for private vehicle users, adding to a rise in 

the perceived cost of private transportation. Several studies give evidence that high 

parking costs are beneficial in influencing mode switches. (Shoup, 1997) found that 

implementing market-based pricing for on-street parking in particular regions reduced 

parking demand while increasing the usage of other commuting modes. Similarly, 

(Litman, 2006) underlines the importance of parking price schemes in regulating travel 

demand and supporting sustainable mobility options. In conclusion, relevant literature 

and empirical evidence support the policy of boosting AGC for private modes, particularly 

through the imposition of high parking rates.  

2.1 IRC SP-12 

 

Indian Roads Congress Special Publication 12, or IRC SP 12, offers 

recommendations for the layout and design of parking spaces. These rules are 

essential for encouraging sustainable urban growth and guaranteeing the 

effective use of urban land for parking.  The categorization of parking facilities 

based on their location and function is an essential stage in transportation 

engineering and urban planning that guarantees effective and efficient design and 



Literature Review 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

16 

planning. Multi-level, off-street, and on-street parking facilities are the three main 

categories of parking facilities, as described in the Indian Roads Congress 

Special Publication 12 (IRC SP 12). Every category has unique functions and 

unique design considerations.  

Multi-level parking structures, which are mainly located in densely 

populated urban areas, offer parking spots on several floors and are frequently 

incorporated into residential or commercial buildings. Careful planning is needed 

for these facilities to maximize space use and guarantee easy access for cars. 

On the other hand, parking spaces that are distant from the major roads—like lots 

or garages—are referred to as off-street parking facilities. Since these facilities 

are made to hold a lot of cars, effective internal traffic flow management is 

frequently necessary. 

As the name implies, on-street parking facilities are found beside 

roadways and are crucial for offering temporary parking choices close to 

residential or commercial areas. But aspects like traffic flow, pedestrian safety, 

and space availability need to be taken into account during design. In general, 

IRC SP 12's classification of parking facilities is very important because it helps 

engineers and urban planners create parking solutions that are tailored to the 

unique requirements of various urban contexts, making the best use of available 

space and managing traffic.  Ensuring the safe and effective accommodation of 

automobiles is greatly dependent on parking structure design criteria. 

Comprehensive guidelines for the design of parking facilities are provided by the 

Indian Roads Congress Special Publication 12 (IRC SP12), which covers 

minimum parking spot sizes, layout considerations, and allowances for pedestrian 

circulation and access. These regulations are crucial for guaranteeing that 

parking facilities fulfill the required safety requirements and are operational. 

Designers and engineers may make parking facilities that make effective use of 

available space, can handle a variety of vehicle types, and guarantee easy 

movement for both pedestrians and cars by following IRC SP12. This enhances 

not only the general user experience but also the effectiveness and safety of 

urban transportation networks. 

The importance of granting all users comprehensive access to parking 

spots is emphasized by IRC SP 12, which also highlights the concerns of 
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walkers, cyclists, and people with impairments. Installing ramps, elevators, and 

parking places specifically designated for individuals with disabilities is necessary 

to ensure accessibility. These rules support fair access to parking spaces for all 

people, in line with the ideals of universal design. Urban planners and developers 

can improve the accessibility and circulation of urban spaces by creating 

surroundings that are more user-friendly and inclusive by following these 

guidelines. 

The criteria set forth by reputable organizations such as the Indian Roads 

Congress (IRC)—especially those included in their publication IRC SP-12—is 

crucial to guaranteeing the security and safety of parking spaces. These rules 

provide a strong emphasis on a number of important topics, such as theft and 

vandalism deterrent tactics. Sufficient lighting is essential because well-lit spaces 

deter crime and improve user visibility. In order to promote effective management 

and user safety, signage that clearly displays parking laws, regulations, and 

emergency contact information is essential. Additionally, it is advised that 

surveillance systems, like CCTV cameras, be used to keep an eye out for and 

discourage unlawful activity, giving users a sense of security. Parking facilities 

can successfully raise their security and safety standards and contribute to a 

safer urban environment by adhering to these rules. 

The code places a strong emphasis on the use of energy-efficient lighting 

systems, including those made possible by LED technology, which not only 

consumes less energy but also saves operating expenses and improves safety. 

Furthermore, in order to lessen the burden on municipal water resources and 

lower the risk of floods, IRC SP 12 promotes the installation of rainwater 

harvesting devices in parking spaces. In addition, the code emphasizes how 

crucial it is to incorporate green spaces—like landscaped areas or green roofs—

into parking facilities in order to improve air quality, boost aesthetics, and offer 

thermal comfort.  

In urban planning, parking lots should be seamlessly integrated into the 

surrounding environment. This is not only practical, but also a vital way to 

improve the area's appearance and use. The Indian Roads Congress Special 

Publication 12 (IRC SP12) sets criteria that highlight the significance of this 

integration by stressing the necessity to take neighboring land uses, architectural 
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design, and landscaping into account. In addition, the general operation of the 

region depends on compatibility with neighboring land uses. Parking lots should 

be conveniently situated in relation to the locations they serve and constructed so 

as not to impede the flow of traffic, either pedestrian or vehicle. 

Guidelines for parking management plans with an emphasis on effective 

parking space usage are provided by IRC SP 12. It highlights the necessity of 

putting in place parking price strategies to encourage turnover and deter long-

term parking, such as dynamic pricing and time-based parking rates. The paper 

also suggests using technology to give real-time parking availability information 

and simplify payment options, such as smart parking systems and smartphone 

applications. Furthermore, in order to guarantee a comprehensive approach to 

parking provision and lessen the detrimental effects of excessive car use on 

urban areas, IRC SP 12 emphasizes the significance of integrating parking 

management with overall urban planning initiatives. 
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Figure 4 Parking Management strategies  

Source: IRC SP - 12 

In conclusion, thorough guidelines for the planning and design of parking 

facilities in India are provided by the Indian Roads Congress Special Publication 

12 (IRC SP 12). By following the guidelines provided in IRC SP 12, lawmakers 

and urban planners can make sure that parking facilities are designed to 

efficiently satisfy user needs, encourage sustainable urban expansion, and 

improve the general quality of urban life. The significance of taking location, 

capacity, layout, and accessibility into account while designing parking facilities is 

emphasized in this article. It also emphasizes how important it is to connect 

parking lots with other forms of transportation in order to encourage multimodal 

connectivity and lessen dependency on individual automobiles.  

Urban planners and lawmakers can enhance the quality of urban living for 

both inhabitants and visitors in Indian cities by adhering to the criteria outlined in 

IRC SP 12. This will enable the design of parking facilities that are more efficient, 

user-friendly, and sustainable. 
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2.2 Establishment of Parking Benefit Districts (PBDs) 
 

         Congested urban areas or networks with insufficient parking supply and 

private vehicle encroachment are recommended to be identified by urban local 

bodies (ULBs). It is necessary to designate these regions, or particular municipal 

wards, as "parking benefit districts" (PBDs). PBDs are designed to encourage 

walking, bicycling, and public transportation while increasing the amount of on-

street and off-street parking available. Through efficient planning, administration, 

and pricing techniques, they are intended to enhance parking turnover and, as a 

result, add more net available parking spaces to a given region. Along with 

parking for private automobiles, PBDs also provide extensive facilities for non-

motorized transportation, cycle paths, vending zones, bus stations, parking for 

intermediate public transportation (IPT), and public amenities. 

 

2.3 Planning and Development Of PBDs 

 

         Detailed PBD plans must be developed by ULBs in collaboration with local 

stakeholders and planning authorities. These plans involve strict enforcement 

procedures together with the actual layout and marking of parking spots on the 

ground. PBDs are intended to encourage environmentally friendly transportation 

options and increase parking availability. In addition, they help alleviate parking 

issues and traffic congestion by acting as a financing instrument for renovations 

in historic districts. The money raised from parking fees in PBDs is immediately 

put back into features like walkways, landscaping, and other amenities that make 

the district more visually appealing. 

 

2.4 Implementation and Administration 

 

In most cases, PBDs are implemented by ULBs. Proposals for PBDs can 

be started by either community groups or the ULB. Education and involvement of 

local companies are critical to the success of PBDs. Businesses must understand 

and market their location's particular attributes, as well as be actively involved in 

establishing plans for the use of parking meter revenues. Local administration, 

planning, public works, and economic development agencies provide critical staff 
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support for PBD planning, administration, and documentation. Starting with PBDs 

requires early outreach to businesses and neighborhoods, as well as careful 

consideration of boundaries, pricing levels, and other parking laws. Once 

installed, staff are responsible for overseeing operations and allocating monies to 

desired improvements. 

 

2.5 The Average Car Parking Space  

 

With a direct impact on land use, transportation infrastructure, and overall 

urban growth, parking is a crucial component of urban planning. The UTTIPEC 

statistic, which shows that a car parks in three different locations daily on 

average, emphasizes how dynamic city parking behavior is. This conduct not only 

increases the amount of urban area that is utilized, but it also creates obstacles 

for efficient parking management. 

Urban regions require effective space use strategies because an average 

car uses 69 square meters of land each day, mostly on public land. A valuable 

resource, public land can be used for a variety of things, including parks, 

pedestrian paths, and commercial places. But the widespread use of public space 

for parking limits the amount of space available for these other uses, which 

negatively affects a city's ability to remain sustainable and livable. 

In order to tackle these issues, legislators and urban planners must 

implement tactics that facilitate effective parking management. To maximize 

parking space use, this involves putting smart parking technologies—like sensors 

and real-time data analytics—into practice. In addition, encouraging other forms 

of transportation including walking, bicycling, and public transportation can lessen 

the need for parking spaces and lessen the dependency on automobiles. Overall, 

the fact that cars use a large quantity of urban land and park in different locations 

every day emphasizes how difficult it is to manage parking in urban settings. 

Cities can efficiently manage parking demand, optimize land use, and create 

more livable and dynamic urban settings by putting creative solutions into 

practice and supporting sustainable transportation options. 

Out of the 8760 hours in a year, autos are thought to run for about 400 

hours, according to (Kadiyali, 2013). According to this computation, there are 

about 8360 hours during which automobiles are parked, meaning that 95% of the 
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time, cars are on the street. This figure highlights how much parked autos affect 

how much urban roadway space is used. This high proportion of parked cars can 

lead to traffic jams, decreased mobility, and wasteful land use in metropolitan 

areas where parking demand outpaces supply. These results highlight the need 

for efficient parking management techniques to maximize street space use and 

improve urban mobility, such as the creation of parking benefit areas and the 

encouragement of alternate forms of transportation. 

2.6 Parking as a Behavioural Influencer 

 
Parking availability and cost, according to Litman (2006), have a significant 

impact on how people journey. Research highlighting the psychological and financial 

effects of parking decisions, including Shoup's seminal research on "The High Cost of 

Free Parking" (2005), highlights the necessity for efficient management techniques to 

favorably impact mode choices.  

According to Todd Litman's 2006 assertion, parking costs and accessibility have 

a significant influence on the choices people make about their travel and commuting. The 

availability of convenient parking spots frequently acts as a motivator for the use of 

private vehicles. Conversely, a lack of parking or difficulty finding it can motivate people 

to look into other modes of transportation including walking, bicycling, or public 

transportation. Traveler behavior is significantly influenced by the cost of parking. Parking 

fees can discourage needless car use and encourage the use of more environmentally 

friendly transportation options, such carpooling or public transportation. 

When priceless urban land is set aside for parking facilities without proper 

remuneration, it frequently results in a misallocation of resources. Free parking can 

incentivize consumers psychologically to choose private autos over more 

environmentally friendly and alternative forms of transportation. This has an impact on 

metropolitan areas' economic efficiency as well as the environmental problems brought 

on by an increase in traffic. Pricing has a significant impact on how often people park 

since it affects the cost-benefit analysis they do before using a facility. Efficient pricing 

strategies, including demand-responsive pricing or congestion-based pricing, can 

promote more economical parking spot utilization and deter needless car use. 

2.7 Spatial Considerations In Parking Planning 

 
The importance of comprehending the connection between land use, 

transportation patterns, and parking demand within urban regions is highlighted by the 

spatial considerations in parking planning. The spatial distribution of activities and the 
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resulting need for parking facilities are influenced by land use patterns, such as 

residential, commercial, or mixed-use buildings. For example, during business hours, a 

commercial area might need more parking places, whereas in the evenings, a residential 

neighborhood might need more spaces. 

 

As Litman emphasizes, density mapping and PTAL mapping (Public Transport 

Accessibility Level) add even more spatial issues to parking planning. PTAL mapping 

evaluates a location's suitability for public transportation, which affects the choice of 

modes of mobility and, in turn, the demand for parking. Conversely, density mapping 

identifies high population density locations, suggesting possible parking hotspots. 

 

2.8 Financial Viability And Cost-Benefit Analysis: 

 

The Litman and Fitzroy (2005) study probably explores a number of topics, 

including the direct costs of construction and maintenance related to parking measures 

as well as the indirect costs and benefits of things like reducing traffic congestion, 

improving the environment, and increasing overall mobility. 

2.8.1 Cost of Parking Lots 

Parking lot costs are a multifaceted issue that affects parking financing and 

revenue, influencing both the expenses incurred and the potential cash earned by 

parking infrastructure. 

(a) Land Area and Value:  

Land costs account for a sizable amount of the total cost of developing parking 

infrastructure, particularly in urban locations with high real estate values. This 

acknowledgement emphasizes the critical balance that urban planners and decision-

makers must achieve between allocating valuable space for parking and the potential 

cash generated by such parking lots (Rosales and Park, 2019). It is critical to balance 

land costs with revenue potential in order to achieve financial sustainability in parking 

infrastructure. Cities and property owners can maximize the financial return on their 

parking investments by adopting creative ways such as multi-level parking structures, 

mixed-use developments, and the integration of technology for dynamic pricing and 

space management. As a result, businesses will be able to make revenue from parking 

facilities while reducing the financial burden of designating valuable property just for 

parking. 

(b) Construction Costs: 
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Effective cost management throughout the building phase is critical not just for 

managing expenses but also for improving the parking facility's overall financial 

performance. Parking operators and municipal planners can guarantee that the project 

remains financially feasible and that the return-on-investment fits with the project's aims 

and expectations by controlling construction costs efficiently. As a result, they can build 

parking facilities that contribute to income generation and the overall financial 

sustainability of urban or commercial districts. 

(c) Operations and Maintenance Costs: 

Effective operations and maintenance techniques can have a significant impact 

on the financial performance of parking facilities (Xie 2018). Parking facility maintenance 

and upkeep costs are reduced when operations are efficient and well-managed. 

Furthermore, these practices improve the overall user experience, leading to improved 

utilization rates and higher user satisfaction. As a result, parking financing and revenue 

are directly impacted. Users who find parking facilities that are well-maintained and user-

friendly are more inclined to use them, resulting in increased revenue.  

(d) Environmental Costs:  

Environmental concerns are becoming increasingly important in parking finance 

and income. Environmental expenses associated with parking facilities include land use, 

stormwater management, and pollution (Mahmoudi 2020). Initial investments in 

environmentally friendly technology, infrastructure, and maintenance may be required for 

sustainable parking solutions. However, these investments frequently result in long-term 

cost reductions. Implementing energy-efficient lighting, stormwater management 

systems, and green roofs, for example, can minimize utility and maintenance expenses. 

These savings help to increase financial sustainability, which in turn improves the bottom 

line and return on investment for parking facilities. 

When parking spaces are priced to reflect demand, cities can generate more 

revenue from the same physical infrastructure. This additional revenue can be reinvested 

in urban development, transportation initiatives, or other public services, helping to 

ensure the city's financial sustainability. By implementing responsive pricing strategies, 

cities can better allocate their resources, generate additional revenue, and promote 

financial sustainability while ensuring that parking serves the needs of both urban 

residents and visitors. 
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CHAPTER 3: SITE AREA & DATA COLLECTION 

 

3.1 Site Selection 
The selection of the MCD sites in context of a comprehensive examination of 

parking requirements is the main focus. The Public Transport Accessibility Level (PTAL) 

map of Delhi and land use data are combined in this analysis to determine parking 

locations. In this analysis, parking spots are defined by combining land use data with 

Delhi's Public Transport Accessibility Level (PTAL) map. locations are categorized on the 

PTAL map according to how easily accessible they are to public transportation; locations 

with higher PTAL values are considered more accessible. We can identify places with 

high parking demand and poor accessibility to public transportation by overlaying land 

use data over this image. This highlights the necessity for sufficient parking facilities in 

these locations. 

Delhi's parking situation comes with a number of difficulties, such as a dearth of 

parking spots, a high car density, and escalating traffic congestion. The city's swift 

development has resulted in an increase in automobile ownership, worsening the parking 

issue.  

It is crucial to carefully choose MCD locations for parking facilities in order to 

overcome these difficulties. In order to improve Delhi's general parking issue, this 

selection process should give priority to regions with high parking demand and limited 

accessibility for public transportation. The classification of parking spots according to the 

kind of parking they provide, such as parallel and perpendicular parking, is essential for 

comprehending the dynamics of parking in Delhi. Providing sufficient parking facilities is 

a major difficulty in Delhi, a heavily populated metropolitan city. Conversely, parking 

perpendicularly, which is usually found in parking lots and areas intended for that 

purpose, makes efficient use of available space and has a greater capacity for vehicles 

than parking parallelly. Understanding the quantity and distribution of perpendicular 

parking spaces might help determine how much space is available overall in Delhi's 

various neighbourhoods. 
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Figure 5: MCD Parking Sites, Delhi  
Source: Author 

 

By classifying parking locations according to the kind of parking they provide, we 

are able to evaluate the appropriateness and efficiency of various parking arrangements 

in Delhi's urban setting. For instance, parallel parking is frequently observed in 

constrained spaces and on small streets. It can be useful to determine regions that 

require additional parking facilities or alternative parking arrangements, like multi-level 

parking structures, by analysing the distribution and sufficiency of parallel parking 

spaces. Decisions about urban planning and policies that aim to enhance parking 

facilities, lessen traffic, and encourage environmentally friendly forms of transportation 

inside the city can be made with this information in mind. 

 

3.2 Secondary Data Collection 

 
Compiling secondary data from multiple sources is essential to comprehending 

Delhi's complex parking situation. A thorough picture of the parking situation in the city is 
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provided by the data compiled from many offices and internet resources, allowing for 

well-informed choices while choosing an MCD location. The data on MCD parking 

locations provides valuable insights into Delhi's current parking infrastructure by 

identifying places with high parking demand and potential gaps in parking facilities. This 

information is essential for determining the best places to build new parking lots or for 

maximizing the usage of ones that already exist. An additional useful tool for evaluating 

how accessible various locations is by public transportation is the Delhi PTAL map. 

Authorities can choose places for additional parking facilities by identifying regions with 

high parking demand and poor accessibility to public transportation by overlaying this 

map with MCD parking spaces. 

Information on bus stops in Delhi offers valuable perspectives on the extent and 

density of the city's public transportation system. This data is crucial for pinpointing 

locations where parking lots might be placed thoughtfully to promote public 

transportation use and lessen dependency on private automobiles. Parking revenue 

information provides information about the financial aspects of parking management in 

Delhi. This information can be used to evaluate the financial feasibility of various parking 

options and to inform choices on the best MCD site based on budgetary constraints. In 

summary, obtaining a thorough grasp of Delhi's parking situation requires the gathering 

and examination of secondary data from a variety of sources. Making educated 

judgments on MCD site selection and creating efficient parking management plans for 

the city require this knowledge. 

 

Table 1 Agency Wise Distribution of Roads  

Source:  Handbook of Urban Statistics, 2019, MoUD 
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Table 2 Details of existing parking facility under MCD  
 

Source:  Handbook of Urban Statistics, 2019, MoUD 

 

Table 3 Existing Parking Charges in Delhi  

Source:  Handbook of Urban Statistics, 2019, MoUD 

 

 

 



Data Collection 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

29 

3.3 Primary Data Collection 

 

The parameters for primary data collection related to parking facilities are 

as follows: 

 

1. Surrounding Land Use: This parameter describes the types of 

businesses or areas around the parking facility, such as residential areas, 

office districts, or shopping malls. Understanding the surrounding land use 

can provide insights into the potential demand for parking and the types of 

vehicles likely to use the facility. 

2. Accumulation: This parameter indicates the number of vehicles using the 

parking facility at a specific time, often the peak period. It helps in 

understanding the peak demand for parking and can be used to determine 

the capacity requirements of the facility. 

3. Parking Load (Demand): This parameter refers to the total amount of 

time vehicles occupy parking spaces within a specific timeframe, usually 

hourly. It is calculated by multiplying the accumulation by the average 

parking duration. This metric helps in assessing the overall demand for 

parking and can be used to optimize parking space allocation. 

4. Parking Capacity: This parameter signifies the maximum number of 

vehicles the facility can accommodate at once. It is the supply side of the 

parking equation and is calculated as the available parking bays multiplied 

by the time period. Understanding the parking capacity is crucial for 

managing parking demand and ensuring adequate availability of parking 

spaces. 

5. Parking Index: This parameter is a ratio expressed as a percentage and 

indicates the utilization of parking spaces. A higher index indicates better 

utilization of parking spaces, while a lower index suggests underutilization. 

The parking index is calculated as (parking load / parking capacity) x 100 

and can help in optimizing parking operations. 

6. Average Parking Duration: This parameter reflects the typical length of 

time a vehicle stays parked in the facility. It is important for understanding 

parking behavior and patterns, which can help in designing parking 

facilities and pricing strategies. 
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Collecting data on these parameters can provide valuable insights into 

parking demand, utilization, and behaviour, which are essential for effective 

parking management and planning. 

 

Figure 6 PTAL of Delhi with Selected Parking Sites  
Source: Author 

 

The selected sites for the study on parking include diverse areas within 

Delhi, each with its unique characteristics and challenges. 

1. Bhikaji Cama Place: Located in Zone 1, Bhikaji Cama Place is a 

commercial hub with a PTAL score of 6a/6b, indicating good public 

transport accessibility. The area's high commercial activity is likely to result 

in significant parking demand from businesses and visitors. 
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2. Lajpat Nagar: This area, also in Zone 1, has a mixed and commercial 

land use with a PTAL score of 6a/6b. The mix of residential and 

commercial spaces suggests a diverse parking demand from both 

residents and visitors to the commercial establishments. 

3. Sarojini Nagar: With a PTAL score of 5, Sarojini Nagar falls in Zone 2 and 

is primarily a commercial area. The relatively lower PTAL score indicates 

slightly lower public transport accessibility compared to the previous sites, 

potentially impacting parking demand. 

4. Nehru Place: Nehru Place is a mix of Public and Semi-Public (PSP) and 

commercial zones with a PTAL score of 5. It serves as a major commercial 

and business center, likely resulting in high parking demand from office-

goers and visitors. 

5. Kamla Nagar: This area in Zone 3 is primarily commercial with a PTAL 

score of 4. The lower PTAL score suggests relatively lower public 

transport accessibility, potentially leading to higher reliance on private 

vehicles and increased parking demand. 

6. Karol Bagh: Karol Bagh is a commercial area with a PTAL score of 4. 

Similar to Kamla Nagar, the lower PTAL score indicates potential 

challenges with public transport accessibility, influencing parking demand 

in the area. 

7. Dwarka Sector 14: Located in Zone 4, Dwarka Sector 14 is primarily a 

PSP zone with a PTAL score of 3. The area's classification as a PSP zone 

suggests a mix of public and semi-public facilities, potentially resulting in 

varied parking demand. 

8. Dwarka Sector 10: Another area in Zone 4, Dwarka Sector 10 is primarily 

commercial with a PTAL score of 3. The lower PTAL score and 

commercial nature of the area indicate potential challenges with public 

transport accessibility and higher parking demand. 

 

3.4 Inventory & Willingness Survey 

 

This provides a comprehensive overview of the findings from a survey 

conducted to understand parking behaviour and preferences in urban areas, with 

a focus on Delhi. The survey collected responses from individuals of various 
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demographics and parking habits, shedding light on key insights that can inform 

policy and planning decisions. Here's a detailed elaboration of the key points: 

 

Parking Usage Patterns: 

• The survey indicates that a significant portion of respondents use parking 

facilities either daily or occasionally, suggesting a high reliance on 

personal vehicles for transportation needs. 

• There is a preference for street parking or a combination of street parking 

and parking lots, indicating a need for convenient and accessible parking 

options. 

• The variation in average monthly spending on parking highlights the 

diverse economic backgrounds of respondents and their willingness to 

allocate different budgets for parking. 

Opinions on Parking Charges: 

• Respondents generally support the idea of adjusting parking charges 

based on factors like location, time of day, and vehicle type, indicating a 

recognition of the need for dynamic pricing to manage parking demand 

effectively. 

• The willingness to pay slightly higher parking charges under certain 

conditions demonstrates a nuanced understanding of the relationship 

between pricing, infrastructure/service quality, and user experience. 

Perceptions of Parking Facilities: 

• The perception of parking facilities and services as fair to good suggests 

that while there is room for improvement, respondents generally find the 

current offerings acceptable. 

• The belief that parking charges should reflect demand and influence 

behaviour indicates an awareness of the role pricing plays in managing 

parking supply and demand dynamics. 

Impact of Parking Charges on Mode Choice: 

• The potential for increased parking charges to influence mode choice 

highlights the importance of pricing as a tool for promoting sustainable 

transportation modes and reducing reliance on private vehicles. 

Preferences for Fund Utilization: 
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• The willingness to pay increased parking charges if the funds are used for 

specific projects indicates a desire for transparency and accountability in 

the use of parking revenue for public benefit. 

Overall Importance of Parking: 

• The importance of affordable parking in influencing decisions to visit 

commercial areas underscores the role of parking policy in supporting 

economic activity and urban vibrancy. 

Suggestions for Improvement: 

• Suggestions for improving facilities, enhancing security, and providing 

additional amenities reflect a desire for better overall parking experiences 

and a recognition of the value-added by these enhancements. 

 

In conclusion, the survey findings highlight the need for holistic and 

sustainable parking policies that take into account the diverse needs and 

preferences of urban residents. By understanding these dynamics, policymakers 

and urban planners can develop strategies to improve parking management, 

promote alternative transportation modes, and create more liveable and 

sustainable cities. 

 

 

Figure 7 Standard Operating Hours  
Source: Primary Survey 

 

The data shows that a significant portion of parking facilities, 45.5%, 

operate round the clock, meaning they are open 24 hours a day. This indicates a 

high demand for parking that requires facilities to be available at all times to 
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accommodate users who may need to park during non-traditional hours, such as 

late at night or early in the morning. 

 

Additionally, 36.4% of parking facilities operate for around the clock, which 

typically means they are open for most of the day but may have some period of 

closure, such as late at night or early in the morning. This suggests that while 

there is still a substantial need for parking during these hours, there may be some 

flexibility in terms of when these facilities need to be open. 

 

The remaining 18.2% of parking facilities operate for a 12-hour duration, 

which could indicate that these facilities are typically located in areas with lower 

demand or where parking needs are more predictable, allowing them to operate 

for a shorter period each day. 

 

 

Figure 8 User Complaints  
Source: Primary Survey 

 

The data on customer satisfaction with parking spaces reveals a mixed 

picture. While respondents were generally satisfied with the lack of challenges 

with payment systems, with 0% dissatisfaction reported in this area, there are 

significant areas for improvement highlighted by the survey. 

The most prominent issue identified is the difficulty in finding parking 

spaces, with 54.5% of respondents indicating dissatisfaction in this regard. This 
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suggests that there may be a lack of available parking spaces relative to the 

demand, leading to frustration among users who struggle to find parking when 

they need it. 

Poor maintenance and cleanliness of parking spaces were also major 

concerns, with 54.5% of respondents expressing dissatisfaction. This indicates 

that there is a need for better upkeep of parking facilities to ensure they are 

clean, well-maintained, and safe for users. 

Inadequate security measures were another key area of dissatisfaction, 

with 54.5% of respondents indicating that they were not satisfied with the security 

of parking spaces. This suggests that there is a need for improved security 

measures such as surveillance cameras, lighting, and security patrols to make 

parking facilities safer for users. 

Furthermore, 45.5% of respondents were dissatisfied with unclear parking 

regulations and traffic congestion. This highlights the importance of clear signage 

and communication of parking rules to ensure that users understand where they 

can park and avoid congestion in parking areas. 

 

 

 

Figure 9 Amenities Present 
Source: Primary Survey 

 

The data indicates that a significant majority (81.8%) of the surveyed parking 

spaces do not have a restroom. This could be a significant inconvenience for 

users, especially those who may need restroom facilities during their parking 

duration. Lack of restroom facilities can impact the overall user experience and 
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may lead to dissatisfaction among users. Providing restroom facilities at parking 

spaces could enhance the user experience and make the parking facility more 

attractive to users. 

The survey indicates that mobile apps are the most accepted payment 

method for parking, with 100% acceptance among the surveyed parking spaces. 

This suggests that parking facilities are increasingly adopting digital payment 

solutions to offer convenience to users. Additionally, cash is still widely accepted, 

with 90.9% of surveyed parking spaces accepting cash payments. This indicates 

that while digital payment methods are gaining popularity, there is still a 

significant portion of users who prefer or rely on cash for parking transactions. 

 

 

Figure 10 Accepted Payment Method 
Source: Primary Survey 
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Figure 11 Money spent on Parking  

Source: Primary Survey 
 

The data suggests that parking costs tend to increase with age, and men 

tend to spend slightly more on parking than women across all age groups. These 

findings can be indicative of various factors such as differences in travel patterns, 

preferences, and financial capabilities among different demographic groups. It's 

important to further analyse these trends to understand the underlying reasons 

and implications for parking policy and urban planning. 

Figure 12 Factors Influencing  
Source: Primary Survey 
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When deciding whether to use paid parking facilities, respondents 

consider several factors. The most important factor, cited by 49% of respondents, 

is safety. This includes aspects such as well-lit areas, security personnel, and 

surveillance cameras, which are crucial for ensuring the safety of vehicles and 

individuals using the parking facilities. Proximity to the destination is also a 

significant factor, with 37.3% of respondents indicating its importance. People 

prefer parking facilities that are conveniently located near their destination, 

reducing the need for long walks or additional transportation. Availability of free 

parking is another key consideration, with 32.1% of respondents citing it as a 

factor. This reflects a preference for free parking options when they are available, 

as it reduces the overall cost of the trip. Cost of parking, while still important, is 

cited by 18.9% of respondents. This suggests that while cost plays a role in 

decision-making, it is not the primary factor for everyone. People are willing to 

pay for parking if other factors, such as safety and proximity, meet their needs. 

 

 

 
 
 

Figure 13 Percentage of people ready to shift mode  
Source: Primary Survey 

 

The data shows that 81% of people are willing to shift to other modes of 

commuting if parking pricing is increased. This suggests that pricing plays a 

significant role in influencing people's mode choice for commuting. Increasing 

parking charges could be an effective strategy to encourage the use of alternative 
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transportation modes, which could help reduce congestion, improve air quality, 

and promote sustainable urban mobility. 

 

 

 
Figure 14 Percentage pf people willing to pay higher parking charges  
Source: Primary Survey 

 

The data indicates that 62.3% of people are willing to pay higher parking 

charges. This finding suggests that there is a willingness among a majority of 

respondents to accept increased parking costs, potentially indicating a 

recognition of the need for better parking facilities and services. It also implies 

that there might be some tolerance for increased pricing if it leads to improved 

infrastructure or services.
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CHAPTER 4 Data Analysis  

 

The data analysis chapter of the study focuses on examining the 

responses collected through surveys conducted to understand parking behaviour 

and preferences in urban areas, with a specific focus on Delhi. This chapter aims 

to provide a comprehensive analysis of the data gathered, including key insights, 

trends, and patterns related to parking usage, preferences, and opinions. The 

analysis begins by presenting descriptive statistics of the survey respondents, 

including their demographic information such as age, gender, and occupation. 

This provides a context for understanding the sample population and allows for 

demographic-based comparisons in parking behaviour. The chapter explores 

parking usage patterns, including the frequency of parking facility usage, 

preferred types of parking facilities, and average monthly spending on parking. It 

also examines factors influencing parking choices, such as availability of free 

parking alternatives, security, and proximity to the destination. The chapter 

further analyses opinions on parking charges, including perceptions of current 

parking charges, willingness to pay higher charges for better urban infrastructure, 

and preferences for fund utilization from increased parking charges. 

Additionally, the analysis delves into perceptions of parking facilities, 

including the quality of facilities and services, satisfaction levels, and areas for 

improvement. It also investigates the impact of parking charges on mode choice 

for commuting or running errands. 

Finally, the chapter concludes with a summary of the key findings from the 

data analysis, highlighting important trends and insights regarding parking 

behaviour and preferences in urban areas. These findings are valuable for 

policymakers and urban planners in developing effective parking policies that 

promote sustainable urban mobility. 
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4.1 Lajpat Nagar  

Figure 15 parking Site Lajpat Nagar  

Source: Author 

The analysis of the parking parameters for Lajpat Nagar (On Street) 

reveals several key insights. 

The Right of Way (ROW) of 25 meters indicates a relatively wide road, 

which can accommodate parking spaces without significantly affecting traffic flow. 

The surrounding land use being Mixed Use suggests a diverse range of activities 

in the area, likely leading to varying parking demands throughout the day.  

The length of the parking stretch is 200 meters, providing a considerable 

space for parking. The choice of perpendicular parking indicates efficient space 

utilization, allowing for more vehicles to be parked compared to parallel parking. 

The parking volume, which is the total number of Equivalent Car Spaces (ECS), 

is 70. However, the accumulation, which is the number of vehicles using the 
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parking facility at a specific time (often the peak period), is 361.95. This indicates 

a high demand for parking in the area, potentially leading to issues such as 

difficulty in finding parking spaces and congestion. The parking load, calculated 

by multiplying accumulation by average parking duration, is 90.45 ECS per hour. 

This shows the rate at which parking spaces are being occupied and vacated, 

highlighting the dynamic nature of parking demand in the area. The average 

parking duration of 1.29 hours indicates that vehicles parked in this area tend to 

stay for relatively short periods, possibly indicating a high turnover rate. The 

parking capacity, which signifies the maximum number of vehicles the facility can 

accommodate at once, is 135 ECS. The parking index, which is a ratio expressed 

as a percentage and indicates the utilization of parking spaces, is 67%. This 

suggests that the parking facility is moderately utilized, with room for 

improvement in optimizing space utilization.  

In conclusion, the analysis of parking parameters for Lajpat Nagar (On 

Street) highlights a high demand for parking in the area, with the potential for 

optimization in space utilization to meet this demand more effectively. Strategies 

such as improving signage for parking availability, implementing smart parking 

technologies, and considering alternative parking arrangements could help 

address the parking challenges in the area.
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4.2 Bhikaji Cama Place 

 

Figure 16 Parking Site Bhikali Cama Place  
Source: Author 

 

The data for Bhikaji Cama Place indicates a parking facility with a 15-

meter right of way (ROW) and a length of 186 meters, primarily serving 

commercial and public service point (PSP) areas. The parking facility 

accommodates both 2-wheelers (2W) and 4-wheelers (4W) through parallel 

parking, with a total parking volume of 134.5 Equivalent Car Spaces (ECS). The 

accumulation, or peak usage, is 398 ECS, resulting in a parking load of 99.5 ECS 

per hour. The average parking duration is 1.16 hours, suggesting a relatively 

quick turnover of parking spaces. The parking capacity is 96 ECS, indicating that 
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the facility is often operating at or slightly above its maximum capacity. The 

parking index of 103.6% suggests that the facility is utilized efficiently, slightly 

exceeding its capacity at times. The parking turnover rate of 1.4 ECS per hour 

per bay indicates that each parking bay is used, on average, 1.4 times per hour. 

This metric is important as it reflects the efficiency of parking utilization and can 

help assess the need for additional parking infrastructure. In the case of Bhikaji 

Cama Place, the turnover rate suggests a moderate level of demand for parking, 

with spaces being used more than once per hour on average. 

Overall, the analysis indicates that the parking facility at Bhikaji Cama 

Place is operating at a high level of utilization, with a high parking load and 

turnover rate. This suggests that there is a strong demand for parking in this 

area, possibly indicating a need for expansion or improvement of parking facilities 

to meet the needs of users. Additionally, the data highlights the importance of 

efficient parking management strategies to optimize the use of available parking 

spaces. 
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4.3 Sarojini Nagar 

 

Figure 17 Parking Site Sarojini Nagar  
Source: Author 

 

The data for the Sarojini Nagar parking facility provides valuable insights 

into its operational dynamics. With a total parking volume of 53.2 Equivalent Car 

Spaces (ECS) and an accumulation of 221 ECS, the facility operates at a parking 

load of 55.45 ECS per hour. This indicates a high demand for parking in the area. 

The average parking duration of 1 hour suggests that the turnover rate is 

relatively high, with vehicles frequently entering and exiting the facility. 

However, the parking index of 16.1% indicates that there is still 

underutilization of the available parking capacity, which stands at 90 ECS. This 

could be due to factors such as inadequate signage or unclear parking 

regulations, leading to inefficiencies in space utilization. The parking turnover rate 

of 0.5 ECS per hour per bay suggests that, on average, each parking bay 

accommodates half a vehicle per hour. This metric is crucial for understanding 

the efficiency of the parking facility in serving the demand. 
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Overall, while the Sarojini Nagar parking facility experiences high demand 

and turnover, there is room for improvement in optimizing its capacity utilization. 

Addressing factors that contribute to underutilization, such as improving signage 

and enforcing parking regulations, could enhance the facility's efficiency and 

better serve the parking needs of the area. 
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4.4 Nehru Place 

Figure 18 Parking Site Nehru Place  
Source: Author 

 

The analysis of parking parameters for Nehru Place reveals several key 

insights. The area has a right of way (ROW) of 60 meters, indicating a relatively 

wide road that can accommodate parking infrastructure. The surrounding land 

use is primarily commercial, suggesting high demand for parking from businesses 

and customers. The length of the stretch for parking is 110 meters, which is a 

significant area for parking facilities. The parking type in Nehru Place is 

perpendicular, suitable for accommodating both two-wheelers and four-wheelers. 

The parking volume, which is the total number of Equivalent Car Spaces (ECS), 

is 90.9, indicating the capacity required to meet the parking demand in the area. 

The accumulation, which is the number of vehicles using the parking facility at a 

specific time, is 542.5 ECS, indicating a high demand for parking. 
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The parking load, calculated by multiplying accumulation by average 

parking duration, is 135.5 ECS/hr, indicating the total amount of time vehicles 

occupy parking spaces within a specific timeframe. The average parking duration 

is 1.49 hours, suggesting that vehicles typically stay parked for less than two 

hours. 

The parking capacity, which is the maximum number of vehicles the facility 

can accommodate at once, is 117 ECS. The parking index, expressed as a 

percentage, is 115.8, indicating a high utilization of parking spaces in Nehru 

Place. The parking turnover, which is the ratio of parking volume to the number of 

bays available, is 0.7 ECS/hr/bay, suggesting that parking spaces are being used 

efficiently. 

Overall, the analysis indicates that Nehru Place faces a high demand for 

parking, particularly due to its commercial land use. The area has a relatively 

high parking index, indicating that parking spaces are utilized efficiently. 

However, there are areas for improvement, such as increasing parking capacity 

to meet the high demand and improving parking duration to accommodate longer 

parking durations. 
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4.5 Kamla Nagar  

Figure 19 Parking Site Kamla Nagar  
Source: Author 

 

The analysis of the parking parameters for Kamla Nagar reveals several 

important insights. Firstly, the Right of Way (ROW) of 15 meters indicates a 

moderately wide road, which should theoretically allow for easier parking 

manoeuvres. However, the surrounding land use being commercial suggests 

high demand for parking spaces, potentially leading to congestion. The length of 

the stretch being 100 meters indicates a relatively short parking area, which could 

contribute to the difficulty in finding parking spaces, as indicated by the high 

accumulation of 144.75 Equivalent Car Spaces (ECS). 

The parking type being parallel further adds to the complexity, as parallel 

parking typically requires more skill and time compared to other types of parking. 
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This is reflected in the relatively high average parking duration of 0.95 hours. The 

parking volume of 38 ECS suggests a considerable demand for parking in the 

area. However, the parking capacity of 135 ECS indicates that there are more 

available parking spaces than the total demand, which could mean that not all 

parking spaces are being utilized efficiently. The parking index of 32.17% 

indicates that the parking facility is being utilized at about one-third of its capacity, 

which suggests that there is potential to optimize the use of parking spaces more 

effectively. 

Overall, the analysis suggests that while there is a significant demand for 

parking in Kamla Nagar, there are opportunities to improve the efficiency and 

utilization of parking spaces to better meet the needs of the area. This could 

include measures such as improved signage, better enforcement of parking 

regulations, and potentially reevaluating the parking layout to accommodate more 

vehicles efficiently. 
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4.6 Karol Bagh 

Figure 20 Parking Site karol Bagh  
Source: Author 

 

The data for Karol Bagh indicates that it is a commercial area with a right 

of way (ROW) of 20 meters and a stretch length of 220 meters. The parking type 

is parallel, accommodating both 2-wheelers and 4-wheelers. The parking volume 

is measured at 80.81 Equivalent Car Spaces (ECS), with an accumulation of 

584.25 ECS. The parking load, which is the total amount of time vehicles occupy 

parking spaces, is 146 ECS per hour. The average parking duration is 1.8 hours. 

The parking capacity, representing the maximum number of vehicles the facility 

can accommodate, is 111 ECS. The parking index, a ratio indicating the 

utilization of parking spaces, is high at 131.5%, suggesting that the facility is often 



Data Analysis 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

52 

over capacity. The parking turnover rate, calculated as the parking volume 

divided by the number of bays available, is 0.7 ECS per hour per bay. 

This data analysis reveals several key points. Firstly, the high parking 

index indicates that there is a significant demand for parking in Karol Bagh, 

potentially leading to challenges in finding available parking spaces. The high 

parking load further emphasizes this point, indicating that vehicles occupy 

parking spaces for a substantial amount of time. Additionally, the low parking 

turnover rate suggests that vehicles remain parked for relatively long periods, 

which could contribute to congestion and reduced availability of parking spaces 

for other users. Overall, this analysis highlights the need for effective parking 

management strategies in Karol Bagh to address the high demand for parking 

and improve the overall parking experience for users. 
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4.7 Dwarka Sector 14 

Figure 21 Parking Site Dwarka sector 14  
Source: Author 

 

The analysis of the parking parameters for Dwarka Sector 14 reveals 

several key insights into the parking scenario in this area. The Right of Way 

(ROW) of 60 meters indicates a relatively wide road, which should theoretically 

allow for easier parking access. However, the surrounding land use being Public 

and Semi-Public (PSP) suggests that there may be competing demands for 

space, potentially leading to parking challenges. The length of the stretch at 124 

meters provides a decent amount of space for parking, but the type of parking 

indicated as parallel suggests that this space may not be fully utilized for parking 

due to restrictions on parallel parking compared to other types like perpendicular 

or angle parking. The parking volume of 33.25 ECS (Equivalent Car Spaces) 
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indicates the total capacity for parking in this area, while the accumulation of 115 

ECS suggests the number of vehicles using the parking facility at a specific time, 

likely the peak period. The parking load of 28.75 ECS/hr indicates the total 

amount of time vehicles occupy parking spaces within a specific timeframe, 

usually hourly, highlighting the high demand for parking in this area. 

The average parking duration of 0.86 hours indicates that vehicles tend to 

stay parked for less than an hour on average, which could be due to the high 

turnover rate of parking spaces. The parking capacity of 52.5 ECS signifies the 

maximum number of vehicles the facility can accommodate at once, indicating 

that the parking demand exceeds the available capacity, leading to potential 

congestion and competition for parking spaces. The parking index of 55% 

suggests that the parking facility is utilized at just over half of its capacity, 

indicating that there is still room for improvement in optimizing the use of 

available parking spaces. The parking turnover rate of 0.6 ECS/hr/bay indicates 

the rate at which vehicles enter and leave the parking facility, which is crucial for 

managing parking demand effectively. 

Overall, the analysis highlights the high demand for parking in Dwarka 

Sector 14, with the existing parking capacity not fully meeting the needs of the 

area. This suggests a potential need for interventions to increase parking 

capacity or improve parking management strategies to better accommodate the 

parking needs of the area. 
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4.8 Dwarka Sector 10  

Figure 22 Parking Site Dwarka Sector 10  
Source: Author 

 

The analysis of parking parameters for Dwarka Sector 10 reveals several 

key insights. With a Right of Way (ROW) of 45 meters and a length of stretch of 

350 meters, this area is designated for commercial land use. The parking type in 

this area is perpendicular, accommodating both 2-wheelers and 4-wheelers. 

The parking volume, which represents the estimated number of Equivalent 

Car Spaces (ECS), is calculated at 55.25, indicating the capacity required to 

accommodate vehicles in this area. The accumulation, which is the number of 

vehicles using the parking facility at a specific time (usually the peak period), is 

recorded at 245.25 ECS. This accumulation contributes to the parking load, 
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calculated at 61.3 ECS per hour, showing the total amount of time vehicles 

occupy parking spaces within a specific timeframe. 

The average parking duration, reflecting the typical length of time a vehicle 

stays parked, is calculated at 1.1 hours. The parking capacity, which signifies the 

maximum number of vehicles the facility can accommodate at once, is 

determined to be 90 ECS. The parking index, a ratio expressed as a percentage, 

is calculated at 68%, indicating a relatively high utilization rate of parking spaces 

in this area. 

The parking turnover, which represents the rate at which parking spaces 

are being used and vacated, is calculated at 0.6 ECS per hour per bay, 

suggesting a moderate turnover rate. Overall, the analysis of these parameters 

indicates that while the parking facility in Dwarka Sector 6 is being utilized, there 

is still capacity available for additional vehicles. This information can be valuable 

for urban planners and policymakers in assessing parking demand and capacity 

in commercial areas to optimize parking management strategies. 

4.9  Primary Survey Analysis – Summary 

 

          The analysis categorizes parking areas in Delhi based on their 

accumulation levels, highlighting the need for different management strategies. 

High accumulation areas like Nehru Place, Bhikaji Cama Place, and Karol Bagh 

are experiencing significant congestion due to high parking demand. Immediate 

parking management strategies, such as implementing dynamic pricing, 

improving enforcement, and enhancing public transportation access, are 

necessary to alleviate congestion and improve traffic flow in these areas. 
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Figure 23 Accumulation Comparison  
Source: AuthorModerate accumulation areas like Lajpat Nagar, Sarojini Nagar, and 

Dwarka Sector 6 have a moderate level of parking demand. While they may not 

be experiencing severe congestion currently, it is crucial to closely monitor 

parking demand trends to anticipate future needs. Implementing parking 

guidance systems, promoting alternative transportation modes, and optimizing 

parking facilities can help manage parking effectively in these areas. 

On the other hand, low accumulation areas like Kamla Nagar and Dwarka 

Sector 14 have relatively low parking demand. These areas may not require 

immediate interventions but should still be monitored to ensure that parking 

remains adequate as urban development progresses. Strategies such as 

promoting walking and cycling infrastructure, implementing carpooling programs, 

and integrating smart parking technologies can help maintain a balanced parking 

supply in these areas. Overall, adopting tailored parking management strategies 

based on accumulation levels is essential for ensuring efficient urban mobility and 

addressing parking challenges in Delhi. 
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Figure 24 Parking Load Comparison  

Source: Author 

 

The analysis of parking load across different areas highlights varying 

levels of demand and capacity utilization. Nehru Place, Karol Bagh, and Dwarka 

Sector 14 are identified as experiencing high parking load, indicating that these 

areas either require additional parking capacity or more effective management 

strategies to address congestion and meet the high demand for parking. 

On the other hand, Lajpat Nagar, Sarojini Nagar, Kamla Nagar, and 

Dwarka Sector 6 exhibit moderate to low parking loads, suggesting that these 

areas currently have sufficient parking capacity to meet the demand. However, 

monitoring and periodic assessment are still recommended to ensure that these 

areas do not face congestion issues in the future. Bhikaji Cama Place is noted to 

have a moderate parking load, indicating that while the current capacity is 

sufficient, it requires careful monitoring to prevent congestion. This suggests that 

Bhikaji Cama Place could benefit from regular assessments and potential 

adjustments to parking management strategies to maintain an optimal balance 

between demand and capacity. 
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Overall, this analysis underscores the importance of dynamic parking 

management strategies that can adapt to changing demand patterns. By 

addressing the specific needs of each area, such as increasing capacity where 

necessary and implementing effective monitoring and management practices, 

cities can improve parking efficiency, reduce congestion, and enhance the overall 

urban mobility experience for residents and visitors alike. 

 

Figure 25 Average Parking Duration Comparison  
Source: Author 

The analysis suggests that Nehru Place and Karol Bagh may benefit from 

implementing time-limited parking or pricing strategies to encourage turnover. 

These areas likely have longer parking durations, which could lead to reduced 

availability of parking spaces for other users. By implementing measures that 

encourage turnover, such as time limits or pricing structures that incentivize 

shorter stays, these areas can improve the availability of parking spaces and 

reduce congestion. 

On the other hand, Dwarka Sector 6, Sarojini Nagar, and Kamla Nagar 

show efficient turnover, indicating that parking spaces are being used effectively. 

In these areas, the average parking duration is likely shorter, allowing more 

vehicles to use the available parking spaces throughout the day. This efficient 
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turnover is beneficial for reducing congestion and ensuring that parking spaces 

are utilized optimally. 

By implementing strategies that encourage turnover in areas with longer 

durations and maintaining efficient turnover in areas with shorter durations, cities 

can improve the overall availability and utilization of parking spaces. This 

balanced approach can contribute to a more sustainable and efficient urban 

transportation system. 

 

Figure 26 Parking Volume Comparison  
Source: Author 
 

The analysis of parking demand across different areas reveals distinct 

patterns in Delhi. High demand areas such as Nehru Place, Bhikaji Cama Place, 

and Karol Bagh exhibit significant parking volumes, indicating a substantial 

demand for parking facilities. These areas are likely commercial hubs or popular 

destinations, attracting a large number of vehicles requiring parking. 

On the other hand, moderate demand areas like Lajpat Nagar and Dwarka 

Sector 6 show moderate parking volumes, suggesting a moderate level of 

parking demand. These areas may have a mix of commercial and residential 

properties, leading to a relatively balanced parking demand. In contrast, low 

demand areas such as Sarojini Nagar, Kamla Nagar, and Dwarka Sector 14 have 

relatively low parking volumes, indicating lower parking demand. These areas 
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may have better access to public transportation or fewer commercial activities, 

resulting in lower vehicle parking requirements. 

Overall, the analysis of parking volumes in these areas provides valuable 

insights for urban planners and policymakers to understand the parking demand 

patterns in different parts of Delhi. This information can be used to develop 

targeted parking management strategies, such as implementing parking pricing 

mechanisms or improving public transportation options, to better address the 

varying parking needs across the city. 

Figure 27 Parking Capacity Comparison  
Source: Author 

 

The analysis of parking capacity in various areas reveals a mixed picture 

in terms of meeting current demand. Lajpat Nagar, Dwarka Sector 6, Sarojini 

Nagar, and Kamla Nagar are identified as having adequate parking spaces to 

meet the current demand. These areas likely have sufficient parking 

infrastructure or management strategies in place to accommodate the number of 

vehicles seeking parking. 

On the other hand, Nehru Place, Bhikaji Cama Place, Karol Bagh, and 

Dwarka Sector 14 are identified as potentially facing parking shortages. These 

areas may experience challenges in meeting the demand for parking, indicating a 

need for additional parking facilities or the implementation of effective parking 

management strategies. Addressing these potential shortages will be crucial to 
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ensure smooth traffic flow and enhance the overall parking experience for 

commuters and visitors in these areas. 

Figure 28 Parking Index Comparison  

Source: Author 

 

The analysis of parking indices for various locations in Delhi provides 

valuable insights into the parking situation in these areas. Nehru Place, Bhikaji 

Cama Place, and Karol Bagh exhibit high parking indices, indicating a high 

utilization rate of parking spaces. This suggests a need for additional parking 

capacity or improved management strategies to prevent congestion and ensure 

sufficient parking availability for vehicles in these areas. 

On the other hand, Sarojini Nagar and Kamla Nagar show low parking 

indices, which implies that there is sufficient parking capacity available in these 

locations. This suggests that these areas may not require immediate 

interventions to address parking issues. Lajpat Nagar, Dwarka Sector 6, and 

Dwarka Sector 14 have moderate parking indices, indicating a relatively balanced 

parking situation. While these areas do not currently face severe congestion 

issues, there is still room for improvement in parking management to maintain 

this balance as urban development and population growth continue. 

Overall, the analysis highlights the importance of monitoring parking 

indices to understand the parking demand and capacity in different areas of the 
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city. This information can help urban planners and policymakers make informed 

decisions regarding parking infrastructure development and management 

strategies to ensure efficient use of parking spaces and alleviate congestion in 

urban areas. 

4.10 Proposals Zone 1- Lajpat Nagar  

Figure 29 Lajpat Nagar on Street Parking   
Source: Author 

 

To calculate the on-street parking revenue for Lajpat Nagar, we first need 

to determine the number of parking bays available on the street. This can be 

calculated using the Effective Available Road Length (ARL) and the Parking Bay 

Length (PBL). 

1. Effective Available Road Length (ARL): ARL = Total Right of Way 

(ROW) - Setbacks / Road Margins 

2. Parking Bay Length (PBL): PBL = Average vehicle length + Gap 

between vehicles 
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3. Number of bays: Number of bays = ARL / PBL 

 

Once the number of bays is determined, we can calculate the parking 

charges per hour using a thumb rule. The parking charge per hour can be 

calculated as follows: 

Parking charge per hour = Rate per square meter X (2/100 X 1/12 X 

1/200) X 2 

Additionally, we can estimate the monthly revenue generated from parking 

by considering the average trip length in Delhi and the land value in the area. 

Assuming 2% of the land value as the cost of parking space, we can calculate the 

cost per month and then determine the charges per hour at 50% utilization. 

For the MCD parking facility in Sarojini Nagar, the revenue can be 

calculated using the monthly revenue calculator formula provided by the MCD, 

which is based on the number of Equivalent Car Spaces (ECS) and a fixed rate 

per ECS. 

Overall, these calculations provide a framework for estimating parking 

revenue and setting appropriate parking charges based on the available 

infrastructure and land use in the area. 

 

Table 4 Lajpat Nagar on Street Parking Revenue Calculation  

Source: Author 
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Lajpat Nagar's Multi-Level Car Parking (MLCP) has a total capacity of 248 

Equivalent Car Spaces (ECS) spread across 6 floors. The parking rates for cars 

are structured as follows: 

• Rs 20 per hour 

• Rs 100 for a 24-hour period 

• Rs 1200 for a Day Pass (valid for one month) 

• Rs 2000 for a Day & Night pass (valid for one month) 

• A fine of Rs 50 for violations 

The MLCP generates revenue by charging these rates for parking 

services. The revenue collected is then deposited into the MCD Commissioner's 

account. The total amount deposited in the MCD Commissioner's account from 

the MLCP in Lajpat Nagar is Rs 2,72,880.00 per month. This revenue helps 

support the maintenance and operation of the parking facility, contributing to the 

overall infrastructure and services provided by the Municipal Corporation of Delhi. 

 

Table 5 Revenue Sharing – Lajpat Nagar     
Source: Author 

 

 

The revenue sharing model for parking facilities, such as in the case of the 

total 2505 Equivalent Car Spaces (ECS), involves a partnership between the 

government and private operators. The model typically outlines the percentage of 

revenue each party receives based on the total earnings. 

In the scenario presented, various revenue sharing ratios are considered, 

ranging from 30% government share and 70% private operator share to a 



Data Analysis 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

66 

balanced 50-50 split. Each scenario results in different revenue distributions, with 

the government earning between Rs 2,406,400 and Rs 4,008,000, and the 

private operator earning between Rs 4,808,000 and Rs 5,611,200, depending on 

the revenue share percentage. 

The average share scenario, with 39% for the government and 61% for the 

private operator, results in the government earning Rs 3,126,240 and the 

operator earning Rs 4,889,760. This model aims to balance the interests of both 

parties, ensuring fair compensation for their respective roles in managing and 

maintaining the parking facility. Such revenue sharing mechanisms help optimize 

the utilization of parking resources while ensuring the sustainability of parking 

operations. 

 

4.11 Proposals Zone 2 – Karol Bagh 

 

Figure 30 Karol Bagh on street parking  
Source: Author 
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To calculate the revenue from on-street parking in Karol Bagh, we first 

need to determine the number of parking bays available on the street. This is 

done by calculating the Effective Available Road Length (ARL), which is the total 

Right of Way (ROW) minus setbacks divided by the road margins. The Parking 

Bay Length (PBL) is then calculated as the average vehicle length plus the gap 

between vehicles. The number of bays is the ARL divided by the PBL. Once we 

have the number of bays, we can use a thumb rule to calculate the parking 

charge per hour. This rule involves multiplying the rate per square meter of 

parking space by a factor that accounts for the average trip length in Delhi and 

the land value in the area. For example, for a 12.5 sqm parking space, the cost 

would be Rs 32000. 

To determine the revenue, we need to calculate the cost per month and 

then divide it by the number of working days in a month and the hours of 

utilization per day to get the cost per hour at 50% utilization. This gives us an 

estimate of the revenue generated from on-street parking in Karol Bagh. 

Additionally, considering the land use as Market/Commercial, we can use 

the monthly revenue calculator provided by the Municipal Corporation of Delhi 

(MCD) to estimate the revenue generated from different types of vehicles, such 

as 4-wheelers, based on the number of Equivalent Car Spaces (ECS) and the 

applicable rate. 

 

Table 6 Karol Bagh on Street Revenue Calculation  
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Source: Author 

 

 

Table 7 Revenue Sharing - Karol Bagh   
Source: Author 

 

 

The revenue sharing model outlined here presents different scenarios for 

the distribution of revenue generated from parking facilities between the 

government and private operators. The total revenue is based on the total 

number of Equivalent Car Spaces (ECS) utilized for parking. 

In the Maximum Revenue Scenario, the revenue is divided into two parts: 

the government's share and the private operator's share. The percentages for 

each party vary across scenarios, with the government's share ranging from 30% 

to 50% and the private operator's share ranging from 50% to 70%. 

For example, in the scenario where the government's share is 30% and 

the private operator's share is 70%, the total revenue earned is Rs. 14,700,000. 

Of this, the government would earn Rs. 4,457,280, while the private operator 

would earn Rs. 10,400,320. 

Similarly, in the scenario where the government's share is 39% (the 

average share across scenarios) and the private operator's share is 61%, the 

total revenue earned is Rs. 14,856,800. In this scenario, the government would 

earn Rs. 5,794,464, while the private operator would earn Rs. 9,063,136. 

This revenue sharing model provides a framework for understanding how 

revenue from parking facilities can be distributed between the government and 

private operators, depending on the agreed-upon share percentages. 
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4.12  Proposals Zone 3 – Kamla Nagar  

 

Figure 31 Kalma Nagar on street parking  
 Source: Author 

 

The calculation for on-street parking revenue in Kamla Nagar involves 

several steps. First, the effective available road length (ARL) is calculated by 

subtracting setbacks or road margins from the total right-of-way (ROW) of the 

street. Next, the parking bay length (PBL) is determined based on the average 

vehicle length and the gap between vehicles when parked. The number of 

parking bays is then calculated by dividing the ARL by the PBL. 

To determine the parking charge per hour, a thumb rule is used, which 

involves multiplying the rate per square meter by a factor calculated from the 

average trip length in Delhi. This factor accounts for the percentage of land value 

(circle rate) in the area, resulting in the cost of a parking space. 
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For example, for a 12.5 sqm parking space, the cost would be Rs 32000. 

The cost per month is then calculated based on the utilization rate (e.g., 50% 

utilization for 200 hours per month), resulting in an hourly parking charge. 

Additionally, for residential or public service provider (PSP) land use, the 

monthly revenue can be calculated using a formula based on the number of 

equivalent car spaces (ECS) and a multiplier. 

Overall, these calculations help estimate the potential revenue from on-

street parking in Kamla Nagar and provide insights into setting parking rates and 

managing parking spaces efficiently. 

Table 8 Kamla Nagar on street parking revenue calculation  

Source: Author 

Table 9 Revenue Sharing - Kamla Nagar  

 

Source: Author 

 

Revenue sharing between the city and private operator(s) is crucial for 

managing parking facilities efficiently. In the case of Kamla Nagar, where there 

are 1660 equivalent car spaces (ECS), different revenue sharing scenarios were 

considered to determine the earnings for both parties. 
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For the maximum revenue scenario, where the total revenue is maximized, 

various revenue-sharing models were analysed. If the government takes a 30% 

share, it would earn Rs. 1,107,840, while the operator would earn Rs. 2,584,960. 

With a 40% government share, the government's earnings would be Rs. 

1,477,120, and the operator's earnings would be Rs. 2,215,680. Similarly, with a 

50-50 split, both parties would earn Rs. 1,846,400 each. 

The average share scenario, where the government takes a 39% share, 

would result in the government earning Rs. 1,440,192, and the operator earning 

Rs. 2,252,608. This analysis highlights the importance of carefully considering 

revenue-sharing agreements to ensure that both the city and the private 

operators benefit equitably from parking operations. Proper revenue sharing can 

incentivize private operators to provide better services while ensuring the city 

receives a fair share of the revenue generated.s 

4.13   Proposals Zone 3 – Sarojini Nagar  

Figure 32 Sarojini Nagar on street parking  

Source: Author 
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The calculation for on-street parking revenue in Sarojini Nagar involves 

several steps. First, the available road length (ARL) is determined by subtracting 

setbacks or road margins from the total right of way (ROW). Then, the parking 

bay length (PBL) is calculated based on the average vehicle length and the gap 

between vehicles. The number of bays is then calculated by dividing the ARL by 

the PBL. 

Next, a thumb rule is used to calculate the parking charge per hour based 

on the rate per square meter and other factors. For example, if the rate per 

square meter is Rs. 4920 and the area for parking is 12.5 sqm, the cost of the 

parking space would be Rs. 61500. 

To calculate the cost per month, it's assumed that the parking space is 

utilized for 8 hours a day, 25 days a month. This results in 200 hours of utilization 

per month. The cost of the parking space at 100% utilization is then divided by 

200 to get the charges per hour at 50% utilization, which is Rs. 51.25. 

Finally, considering the land use as market/commercial, the monthly 

revenue can be calculated using a formula like { 4W = (no. of ECS X 80 X 25) } 

where 4W represents four-wheelers, ECS is equivalent car spaces, 80 is the 

average parking charges, and 25 is the number of working days in a month. This 

calculation helps estimate the revenue generated from parking for commercial 

areas like Sarojini Nagar. 

 

Table 10 Sarojini Nagar on street parking revenue calculation  

Source: Author 
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The revenue sharing scenario presented involves a partnership between 

the city government and private operator(s) for managing parking facilities, with a 

total of 1606 equivalent car spaces (ECS). The revenue sharing is based on 

different scenarios, with varying percentages of revenue allocated to the 

government and the private operator(s). 

• For the Maximum Revenue Scenario, the revenue sharing options are as 

follows: 

• Government Share: 30%, Private Operator Share: 70% 

• Government Share: 40%, Private Operator Share: 60% 

• Government Share: 50%, Private Operator Share: 50% 

• Average Share: Government Share: 39%, Private Operator Share: 

61% 

The table provides the revenue earned by the government and the private 

operator(s) under each scenario. For example, in the scenario where the 

government receives 30% and the private operator(s) receive 70% of the 

revenue, the government's revenue is Rs. 1,646,970 and the operator(s) earn Rs. 

3,842,930. 

 

Table 11 Revenue Sharing - Sarojini Nagar  
Source: Author 
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This revenue sharing analysis helps in understanding the potential 

financial implications and benefits of different revenue sharing models for the 

management of parking facilities between the city and private operators. It 

provides insights into how the revenue can be distributed based on different 

sharing percentages, allowing decision-makers to choose the most suitable 

option based on their objectives and priorities. 

Sarojini Nagar MLCP - The parking facility has a total capacity of 824 

equivalent car spaces (ECS) spread over 8 floors. The parking rates for cars are 

Rs 17 per hour for every hour of parking. Additionally, there is a charge of Rs 17 

for every additional hour or part thereof beyond the first hour. 

Customers can also opt for a parking smart card, which has a charge of 

Rs 100. The smart card likely provides convenience and possibly discounts or 

other benefits for regular customers. 

The drive-out time is 300 seconds, which is the time allowed for a vehicle 

to exit the parking facility after payment or validation. 

There is also a penalty of Rs 100, presumably for overstaying the allotted 

parking duration or for other violations of the parking rules. 

Overall, these pricing and penalty structures are designed to manage 

parking demand, encourage turnover, and ensure fair use of the parking facility. 

The smart card option provides convenience and potential cost savings for 

frequent users. The penalty serves as a deterrent against parking violations. 



Recommendations 

Exploring Parking as a Contributor to Financial Sustainability of Urban Transport 

75 

CHAPTER 5  RECOMMENDATIONS 

 

5.1 Recommendations for Parking Pricing and Standards: 

 

To enhance parking management strategies, it is recommended to 

implement dynamic pricing based on demand and time of day. Dynamic pricing 

can help manage congestion by incentivizing shorter stays during peak hours and 

encouraging turnover, thereby ensuring that parking spaces are utilized more 

efficiently. Additionally, establishing parking standards based on land use and 

demand is crucial to avoid over-provision of parking facilities, which can lead to 

urban sprawl and increased traffic congestion. By aligning parking provision with 

actual demand, cities can optimize the use of available parking spaces and 

promote more sustainable urban development. 

Another important recommendation is to delineate parking sites based on 

Public Transport Accessibility Levels (PTAL). This approach ensures that parking 

facilities are located in areas where public transportation is easily accessible, 

thereby encouraging the use of public transport over private vehicles. By aligning 

parking provision with PTAL, cities can improve the overall accessibility of public 

transportation and reduce car dependency, leading to a more sustainable urban 

mobility system. 

Implementing these recommendations requires a collaborative effort 

between city authorities, urban planners, and transportation experts. It is 

essential to conduct detailed assessments of parking demand, land use patterns, 

and public transport accessibility to develop effective parking pricing and 

standards. Additionally, public awareness campaigns and stakeholder 

engagement are crucial to ensure the successful implementation of these 

strategies. Overall, these recommendations aim to improve parking management, 

reduce traffic congestion, and promote sustainable urban mobility in cities. 

Comprehensive approach to parking management in urban areas, with a 

focus on reducing parking demand, increasing the efficiency of existing 

infrastructure, and addressing legal and enforcement issues. Here's an 

elaboration on the key recommendations: 
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Reduce Parking Demand: Implementing high parking charges and 

promoting public transit can help reduce the demand for parking spaces. High 

parking charges, especially in high-demand areas, can discourage car use and 

encourage people to use alternative modes of transportation, such as public 

transit, walking, or cycling. Promoting public transit through improved services, 

infrastructure, and incentives can further reduce the reliance on private vehicles. 

Increase Efficiency of Existing Infrastructure: Prioritizing short-term parking 

over long-term parking and eliminating free parking can improve the efficiency of 

existing parking infrastructure. Short-term parking prioritization ensures that 

spaces are available for short-term visitors and customers, rather than being 

occupied by long-term parkers, such as commuters. Eliminating free parking 

removes the incentive for car owners to park for extended periods, encouraging 

turnover and making parking spaces more accessible. 

Address Legal and Enforcement Issues: Addressing legal and 

enforcement issues related to parking is essential for effective parking 

management. This includes ensuring that parking regulations are clear and 

enforced consistently, addressing issues such as illegal parking and parking in 

restricted areas. Improving enforcement can help deter violations and ensure fair 

use of parking spaces. 

Moving forward, several specific recommendations to implement these 

strategies, such as setting fixed parking charges based on land prices, 

eliminating subsidized parking, and prioritizing short-term parking. These 

recommendations are aimed at creating a more sustainable and efficient 

transportation system in Delhi, benefiting residents, businesses, and the 

environment. 

 

5.2 Revenue Sharing  

 

Revenue Sharing Between the City and Private Operator(s): Revenue 

sharing between the city and private operators involves the distribution of 

revenue generated from parking facilities. Typically, this revenue is shared based 

on a predetermined agreement between the city government and the private 

operator. The agreement may specify the percentage of revenue that each party 

is entitled to, taking into account factors such as initial investment, operational 
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costs, and profit-sharing arrangements. Revenue sharing can incentivize private 

operators to invest in parking infrastructure and services, while also ensuring that 

the city receives a fair share of the revenue generated from public assets. 

 

Among Parking Districts: Revenue sharing among parking districts 

refers to the distribution of revenue generated from parking facilities across 

different districts within a city. In some cities, parking districts are designated 

areas that have specific parking regulations and pricing schemes. Revenue 

generated from parking fees in each district can be used to fund local 

transportation projects, improve parking infrastructure, or enhance public spaces 

within the district. Revenue sharing among parking districts can help ensure that 

revenue is distributed equitably and that each district receives funding based on 

its parking needs and usage patterns. 

Across Municipal Agencies: Revenue sharing across municipal 

agencies involves the distribution of revenue generated from parking facilities 

among different agencies within a city government. This can include revenue 

sharing between transportation departments, parking authorities, and other 

relevant agencies. Revenue generated from parking fees can be used to fund 

various transportation projects, such as public transit improvements, road 

maintenance, or pedestrian and cycling infrastructure. Revenue sharing across 

municipal agencies helps coordinate efforts to address transportation challenges 

and ensure that revenue is used efficiently to benefit the entire city. 

 

5.3 Revenue Sharing 

 

On-Street Parking Revenue Streams: On-street parking revenue 

includes fees paid by motorists for parking, fines for violations, and any surplus 

revenue generated from these sources. This revenue is a significant source of 

income for cities and is often used to fund various initiatives aimed at improving 

urban mobility, sustainability, and quality of life. 

 

Surplus Revenue Allocation: The surplus revenue generated from on-

street parking, after covering operational costs and maintenance, can be directed 
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towards specific purposes based on the city's priorities. In this case, the surplus 

revenue is allocated as follows: 

 

1. Parking Places Reserve Account (PPRA): A portion of the surplus 

revenue is directed to the Parking Places Reserve Account (PPRA). 

This account serves as a reserve fund for future parking-related 

projects and infrastructure improvements, ensuring a sustainable 

source of funding for parking initiatives. 

2. Environment and City Management: A portion of the surplus revenue 

is allocated to environment and city management initiatives. These 

may include projects aimed at improving air quality, managing waste, 

enhancing green spaces, and promoting sustainable urban 

development. 

3. Placemaking, Public Health, and Family Services: Another portion 

of the surplus revenue is directed towards placemaking, public health, 

and family services. This allocation can fund projects that enhance the 

overall livability and wellbeing of residents, such as improving public 

spaces, promoting active transportation, and supporting community 

health programs. 

4. City's Bikeshare Program and Bicycle Infrastructure: A portion of 

the surplus revenue is allocated to the city's bikeshare program and the 

maintenance and expansion of bicycle lanes. This allocation supports 

sustainable transportation options and encourages cycling as a mode 

of transport, contributing to reduced congestion and emissions. 

5. Mobility and Urban Infrastructure Projects in Parking Districts: 

The remaining portion of the surplus revenue is directed towards 

mobility and urban infrastructure projects in parking districts. These 

projects may include improving public transportation, enhancing 

pedestrian infrastructure, and implementing smart mobility solutions to 

improve overall mobility in the city. 

 

Overall, the allocation of surplus revenue from on-street parking reflects a 

balanced approach to addressing various urban challenges, including 
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transportation, sustainability, and quality of life, while ensuring a sustainable 

funding mechanism for future parking-related initiatives. 

5.4 Refinancing Parking Earnings 

 

The concept of a circular economy in the context of parking pricing and 

refinancing involves creating a system where parking revenues are reinvested 

back into sustainable transport projects, thereby creating a self-sustaining cycle 

of funding and development. Public-Private Partnerships (PPPs) can play a 

crucial role in this by allowing private operators to finance and operate parking 

facilities, with a portion of the revenue directed towards sustainable transport 

projects. This not only helps in funding public transport infrastructure but also 

encourages the private sector to invest in sustainable mobility solutions. 

 

Land Value Capture (LVC) is another important strategy where parking 

revenues contribute to funding public transport infrastructure. By capturing the 

increased land values resulting from improved public transport accessibility, cities 

can generate additional revenue that can be reinvested in sustainable transport 

projects. This helps in creating a more integrated and efficient transport system 

that reduces reliance on private vehicles. 

           Parking Benefit Districts (PBDs) are another innovative approach where 

parking revenues are reinvested in the same district to enhance public transport 

and non-motorized transport options. This can include improving walking and 

cycling infrastructure, enhancing public transport services, and implementing 

innovative mobility solutions. By reinvesting parking revenues locally, cities can 

create a more sustainable and integrated transport system that benefits the entire 

community. 

Establishing a dedicated fund for parking revenue is another effective way 

to ensure that parking revenues are allocated towards improving public transport, 

cycling infrastructure, and pedestrian facilities. This can help in financing 

sustainable transport projects and promoting modal shift towards more 

sustainable modes of transport. 

 

Congestion pricing is another effective strategy to manage parking 

demand and reduce traffic congestion in high-demand areas. By implementing 
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congestion pricing, cities can generate revenue that can be directed towards 

improving public transport services, thereby creating a more sustainable and 

efficient transport system. 

 

 

Figure 33 Parking Pricing Role in Circular Economy  
Source: Author 

 

5.5 Optimizing Parking Revenue: Six Steps for Success 

 

Optimizing parking revenue can be a key strategy for cities looking to 

generate additional revenue while also creating more inclusive and sustainable 

streets. The first step is to set citywide goals for parking management, such as 

increasing revenue, improving access to parking for all users, and reducing 

congestion and emissions. 

Next, effective management strategies should be implemented. This 

includes setting appropriate pricing policies, ensuring efficient use of parking 

spaces, and providing alternative transportation options. Engaging with 

stakeholders, including businesses, residents, and transportation experts, is 

crucial to developing and implementing successful parking management 

strategies. 

Financial considerations are also important. Cities should explore 

innovative financing mechanisms, such as public-private partnerships or land 

value capture, to fund parking infrastructure and other sustainable transport 

projects. 
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Enforcement of parking regulations is another key aspect. Proper 

enforcement ensures that parking rules are followed, maximizing revenue and 

improving traffic flow. 

Engagement with the community is essential throughout the process. This 

includes educating the public about parking policies and gathering feedback to 

continuously improve parking management strategies. 

 

Finally, regular evaluation of parking policies and practices is essential to 

ensure they are meeting citywide goals and making progress towards creating 

more inclusive and sustainable streets. By following these six steps, cities can 

effectively manage parking, maximize revenue, and create more inclusive and 

sustainable urban environments. 

 

5.6 Conclusion  

 

In the context of Delhi, parking has the potential to play a crucial role in the 

financial sustainability of urban transport. The city faces significant challenges 

related to congestion, air pollution, and inadequate public transportation 

infrastructure. Addressing these challenges requires a multifaceted approach that 

includes efficient management of parking facilities. 

The survey findings on parking behaviours and preferences in urban 

areas, with a focus on Delhi, reveal a nuanced landscape that policymakers and 

urban planners must consider. One of the key takeaways is the diverse usage 

patterns of parking facilities, with the majority of respondents using parking daily 

or occasionally, often preferring street parking or a combination of street parking 

and parking lots. This indicates a need for a flexible approach to parking 

management that caters to different user groups and preferences. Another 

significant insight is the importance of factors such as the availability of free 

parking alternatives and security in influencing parking choices. Respondents 

expressed a willingness to pay slightly higher parking charges if it leads to better 

urban infrastructure or services, highlighting the potential for revenue generation 

through parking.  
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The willingness of respondents to pay slightly higher parking charges if it 

contributes to better urban infrastructure or services highlights a key opportunity 

for cities to implement dynamic pricing strategies. Dynamic pricing involves 

adjusting parking charges based on factors such as location, time of day, and 

vehicle type to reflect the demand for parking spaces. By implementing dynamic 

pricing, cities can achieve several goals. Firstly, it can help increase revenue 

from parking, as charges can be higher during peak times or in high-demand 

areas. This additional revenue can then be reinvested into improving urban 

infrastructure, public transport, or other services, fulfilling the expectations of the 

respondents. Secondly, dynamic pricing can incentivize the use of alternative 

modes of transportation. Higher parking charges during peak times or in busy 

areas can encourage people to consider other options such as public transport, 

cycling, or walking. This can help reduce congestion on roads, improve air 

quality, and promote a more sustainable urban transport system. The willingness 

of respondents to accept dynamic pricing as a means to improve urban 

infrastructure and services suggests that this strategy could be effective in not 

only increasing parking revenue but also in encouraging a modal shift towards 

more sustainable modes of transportation. 

Improving the quality of parking facilities and services is crucial for 

enhancing customer satisfaction and increasing revenue. Security and 

cleanliness are key factors that influence people's decisions to use parking 

facilities. By addressing these concerns, parking operators can attract more 

users, leading to higher revenue. The analysis of parking capacity and utilization 

in different areas of Delhi provides valuable insights for policymakers and urban 

planners. Areas with high parking index values, indicating high demand relative to 

supply, may require additional parking capacity or better management strategies 

to prevent congestion and meet the needs of users. This could include building 

new parking facilities, implementing dynamic pricing to manage demand, or 

improving public transportation options to reduce the need for private vehicle 

parking. 

On the other hand, areas with low parking index values, indicating 

underutilized capacity, present an opportunity to optimize existing parking 

resources. This could involve repurposing underutilized parking spaces for other 
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uses, such as green spaces or commercial development, or implementing pricing 

strategies to encourage more efficient use of existing parking facilities. The 

survey highlights areas for improvement in parking facilities, including the need 

for better maintenance, cleanliness, and security. Many respondents also 

expressed dissatisfaction with unclear parking regulations and traffic congestion, 

indicating a need for clearer guidelines and improved traffic management 

strategies. 

Addressing legal and enforcement issues related to parking is another key 

aspect. In Delhi, there is often a lack of clarity regarding parking regulations, 

leading to confusion and non-compliance. By streamlining regulations and 

improving enforcement mechanisms, the city can ensure that parking rules are 

followed, enhancing revenue collection and improving traffic management. 

Overall, by implementing these measures, Delhi can harness the potential of 

parking as a revenue generator and a tool for promoting sustainable urban 

mobility. This not only benefits the city financially but also creates a more 

inclusive and liveable urban environment for all residents. 
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2.0 Inventory Survey. Responses  
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