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1.  BACKGROUND 

1.1 Introduction 

South Delhi Municipal Corporation (SDMC) has identified various aspects of urban 
transportation and desires to strengthen non-motorized and eco-friendly transportation 
network.  Keeping in mind the current needs of public transport and with a view towards a 
better future, an integrated solution for Public Bicycle Sharing (PBS) system had been 
proposed by the Centre for Green Mobility (CGM), for SDMC. It was decided to take part of 
SDMC area as initial pilot study and implementation project. 

CGM had entered into a non-financial Memorandum of Understanding (MoU) with SDMC, on 
3rd March 2014 to provide technical support in carrying out tasks related to plan and assist in 
implementation of PBS, such as study and detailing out the proposal, assisting in 
procurement of services and infrastructure and monitoring the system. This project is 
supported by Shakti Sustainable Energy Foundation (SSEF). 

1.2 Public Bicycle Sharing (PBS) 

ñPublic Bicycle Sharing (PBS) systemò is a form of a public transport, where bicycles are 

strategically placed in a closely spaced network of stations, and offered for public use. The 

location of the bicycles can be tracked and monitored through a control centre. The system, 

when integrated with the existing public transport network in a city, allows the use of bicycles 

for first and last leg journey. The dense network of station encourages short bicycle trips, 

within a travel time of 5 to 15 minutes. 

The system offers a convenient, affordable and environment friendly mode of public 

transportation. Users can check out a bicycle from a bicycle station closest to their origin 

point and return it to one near their destination point. Once subscribed into the system the 

users can access bicycles freely. Many bicycle share systems around the world offer the first 

30-40 minutes of usage of their bicycles for free, encouraging the use of cycles for shorter 

trips. 

Today more than 500 cities in 49 countries host advanced bike-sharing programs, with a 

combined fleet of over 500,000 bicycles (Larsen, 2013). Urban transport advisor Peter 

Midgley notes that ñbike sharing has experienced the fastest growth of any mode of transport 

in the history of the planetò. More than ever 2011 to 2013 have experienced doubling of bike 

share globally. As of April 2013 there were around 535 bike-sharing programmes around the 

world, made of an estimated fleet of 5.2 lakh bicycles.  While in May 2011 there were around 

375 schemes comprising 2.4lakh bikes. The system is experiencing explosive growth 

globally. 

In a PBS network, bicycles are available throughout a defined area in a community whereby 

the user can take a bicycle from one PBS station and return it to any other PBS station in the 

network. The unique feature of PBS system is that the flexibility of the system in route 

planning and usage, that is the user is free to choose  their route and timing just like one can 

do in private vehicle, yet without really owning the bicycle or being worried for its 

docking/parking, maintenance, theft etc. Second greatest advantage of PBS is the system 

design that enables maximum utilization of resources or bicycles within the network.  

 

PBS for Indian cities 

In Indian cities, commuting mode choices are a clear function of the family income. This 

could be either because of inadequate and inefficient public transport or wide range 
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Target Users 

Å Daily commuters who could use PBS as a medium for short trip or last-mile 

connectivity 

Å Residents and office employees  who could use PBS to run general errands in the 

vicinity. Employees could use the system while not risking bringing their vehicle in a 

congested commercial set up with poor parking facilities;  

Å Time and budget sensitive tourists  who could use the system to experience more 

landmarks in the city at their own convenience; and 

Å School and college going students  who can ride a few kilometre instead of 

pulling out their private vehicle or waiting for the para transit. The potential of this 

user group is amply visible through the multiple college -specific PBS initiatives 

seen in India. 

Depending on the target user group, the approach to planning and designing the PBS system will 

change. Insensitivity to the different needs of each user group may impact the ultimate success of 

the project. 

 

opportunity to own private vehicle. Subsequently this has impacted on cycling mode share in 

most Indian cities, and today most of the cyclists are the one, who have no choice other than 

to cycle in order to reduce their travel expenses. Such cyclists are referred as the captive 

cyclist. The PBS system is not to shift the existing cyclist but encourage other mode user to 

shift and opt cycle as their mode of travel. 

As a rule of thumb, potential PBS users are those making short trips (less than 5kms). In 

smaller Indian cities, the average trip lengths are small ï second tier cities like 

Vishakhapatnam and Rajkot have average trip lengths of 4.0 km and 3.5 km (source LCMP 

surveys 2012). Even in Metro cities, a large share of trips still remains short.  
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What does the City hope to achieve through PBS? 

A PBS system by itself cannot be an end goal. It must fit into a cityôs larger mobility 

vision. In most cities around the world, PBS implementation has been preceded by the 

implementation of other measures to improve the cycling environment as part of a city-

wide strategy for sustainable mobility. In the Indian context, it is important to identify 

the goals of a city with respect to PBS, such that complementary measures could be 

implemented simultaneously to ensure success. The possibilities of what a city can 

achieve through PBS schemes include, but are not limited to the following: 

¶ Increased cycling on city streets, where cycle friendly infrastructure has already been 

constructed; 

¶ Improving access to high order transit by providing targeted first/last mile connectivity; 

¶ Change in the socio-psychological perception of cycling, leading to use of cycles by 

choice riders (not captive); and 

¶ Changing the nature of vehicular travel within central city streets for short trips, by 

substituting motorised transport with NMT alternatives, including PBS. 

In general, by increasing the cycle user base and erasing the social stigma associated 
with cycling, a high quality affordable bicycle share system, combined with policies that 
support NMT, can ensure the development of a comprehensive cycle infrastructure 
which can benefit all segments of the society.  
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Sl. No. Issues/ Challenges of 

PBS  

Mitigation Strategies and case studies 

1 Inadequate Service 

Area & Station Density 

PBS system should be developed as network connecting origins/residences with destinations like transit node, market place, 

school college, office etc. and should not be developed as a corridor. 

Lyon, France - Velo'v:  Covers an area of 62.96 sq km within the cities of Lyon of Villeurbanne. It is currently equipped with a 

fleet of 4000 cycles distributed through 6,600 docking points at about 347 stations.  

Montreal, Canada-Bixi: Covers an area of 90 sq km within the cities of Montreal. It is currently equipped with a fleet of 

5200cycles distributed through 9276 docking points at about 460 stations 

New York, U.S-CitiBike: Covers an area of 32 sq km within the CBD area of New York city. It is currently equipped with a fleet 

of 6000 cycles distributed through 11,192 docking points at about 332 stations 

 

2 

 

Theft and Vandalism IT enables system with RFID tag in the bicycles and smart card/key helps track the bicycle and the user, substantially reducing 

the chances of theft and vandalism. 

Montreal, Canada: Anti-Theft Locking Mechanism 

Lyon, France - Velo'v:  Electronic cards (CPU) that contain unique ID information and engage with the docks when ólockedô. 

 

3 Complex Access 

Management 

Montreal, Canada 

ITS Integration: The system uses wireless Radio Frequency Identification (RFID) for wireless real-time connection payment 

Bike stations are located at every 300 m distance 

Redistribution System: It is facilitated through real time information of bicycle and station status, by carrying cycles from 

crowded bicycle station location to empty ones. 

 

4 Affordability Vs. 

Branding 

Lyon, France - Velo'v 

Veloôvôs unique third generation design directly undercut the previous impression of a cycle as a poor manôs vehicle, and made 

it chic and cool. This enhanced its acceptability among all user classes. 

 

6 Lack of Political will & 

Legislative Support 

London, U.K. 

Political Support: Mayorôs Boris Johnsonôs support and espousal of the Cycle Hire system went a long way in creating a 

positive impression of it. 

 

7 Financing Challenges Montreal, Canada: Publicly funded scheme with financial support from city and sponsors .The distribution of docks can be 

altered based on demand, allowing system optimization at minimal cost; 

 London, U.K. Financed through user-generated revenues.  Additional funding has been arranged through a substantial 

sponsorship deal with Barclays Bank, a premier London-based bank. 

Lyon, France - Velo'v: Public private partnership between city and JCDecaux 

 

8 Topography London, U.K. : Redistribution System 

Lyon, France - Velo'v: 3 Gear System Bicycles 
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9 Accidents/Safety Lyon, France - Velo'v 

Sturdy handle bar with attached front light and basket, Adjustable seat and saddle, Rear lights for additional security, Disk 

brakes 

Dedicated bicycle track and NMV infrastructure can ensure safety of cyclist. 

 

10 Social Stigma London, U.K.: Political Support: Mayorôs Boris Johnsonôs support and espousal of the Cycle Hire system went a long way in 

creating a positive impression of it. 

Lyon, France - Velo'v: Veloôvôs unique third generation design directly undercut the previous impression of a cycle as a poor 

manôs vehicle, and made it chic and cool. This enhanced its acceptability among all user classes 

 

11 Travel Time Montreal, Canada: Integration of Public Transport (OPUS and BIXI)  

 

12 Competitive 

Alternatives 

Montreal, Canada: 

Availability: 411 stations covers an area of 82 sq km with an average distance of 300 m 

7% off all trips on bicycle and the bicycle mode share o up to 12% in the summer. 
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1.3 Non-Motorised Transport Policy, India 

 

 
Figure 1 Existing policies on NMV.L-R: NUTP Policy 2014, Public cycle sharing systems toolkit for Indian cities, 

Bicycle design specification for India PBS, Public bicycle schemes  

1.3.1 NUTP, 2006 

National Urban Transport Policy (NUTP) adopted by MoUD (Ministry of Urban 

Development), Government of India in April 2006 highlights its vision towards NMT (Non-

Motorised transport) which says that: 

¶ The safety concerns of cyclist and pedestrians must be addresses by encouraging and 

construction of segregated lanes for bicycles and pedestrians. Segregation of vehicles 

moving at different speeds would improve traffic flow. 

¶ Segregated NMV paths are required not only along arterials but also access roads to 

public transport terminals. This will increase the use of public transport system 

particularly when combined with the construction of NMV parking. 

¶ It is essential that NMT facilities be designed and constructed by consulting experts and 

community (i.e., potential users). 

¶ Activities on footpaths such as street vendors must be properly controlled to secure 

pedestrian safety. 

¶ Pedestrian and cycle facilities including crossing facilities at busy intersections should be 

well-maintained and kept free of encroachments. 

¶ Cycle rickshaw should form a part of UT planning process and be provided with the 

necessary infrastructure such as stabling and waiting places. 

¶ NMT facilities should be created so that cities would be encouraged to explore the 

possibility of a public bicycle sharing program, where people can rent a bicycle for use in 

specially designated areas. 

1.3.2 Public Cycle Sharing Systems ï A planning toolkit for Indian Cities 

This planning toolkit is a comprehensive guiding document for planners and decision makers 

to introduce Public Bike Sharing systems in Indian cities, prepared by ITDP for the Ministry of 

Urban Development. It broadly highlights various features and elements for conceiving, 

planning and implementing PBS system in the Indian context. The document entails the 

concept of PBS to become an integral part of an inclusive mobility plan for the city, by 

serving as a last mile connecting medium to transit, reducing the burden from transit and 

paratransit services, increasing the modal share for cycling by setting in a cycling culture in 

the urban context and reducing congestion from the busy roads. The document features a 

genuine attempt at understanding the user and an interface that needs to be developed to 

deliver efficient services ï while making sure that the system does not incur losses. The 
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toolkit cites best practices pertaining to the different features and sets benchmarks to 

achieve quality outcomes.  Also provided in the appendix is a rich resource of the supporting 

infrastructure and capital costs which play a crucial role in determining the fate of an 

implemented system. An attempt has been made at answering to the different frequently 

asked questions that could take the form of resisting opposition from investors and other 

municipal bodies. This document is an outcome of several rounds of planning. 

1.3.3 Bicycle Design Specification for India PBS (Draft1) 

Ride-a-Cycle-Foundation which has launched Namma PBS in Bangalore assisted the 

Ministry of Urban Development in preparing specifications for a cycle that would be unique to 

Indian urban spaces. The document takes a sneak peak at the models of cycle used by 

operators like Velib, BIXI etc. to spot its best features. Attempts have been made to figure 

out specifications to secure the bike from theft and low maintenance. A cycle distributing 

vehicle on pedals has been designed to re distribute cycles across stations, a cost efficient 

unique feature for the Indian context.  

1.3.4 Public Bicycle Schemes: Applying the concept in Developing Cities 

This report presents an analytical overview of the PBS concept while detailing along key 

recommendations as policies and guidelines. Examples of best practices from Europe and 

Asia are cited, followed by a detailed account of the emerging scene of bicycle rental 

schemes in Delhi and Pune. Comparative and analytical exercises draw out the potential 

opportunities and threats to the concept in India while generating a discussion on the 

formulation of the program for the Indian context.  

1.4 Vision for Delhi (MPD 2021) 

Delhi vision 2021 is to make ñDelhi a global and a world-class cityò, wherein people 
resources would have conducive atmosphere and infrastructure to conduct themselves in 
productive work with better quality of life, living in sustainable environment. (MPD1, 2021) 

The aim of MPD 2021 in terms of transportation is to ensure safe and economical commuting 

between place of origin and destination, convenient and quick access which should reduce 

pollution, congestion, and increase energy efficiency.  

In order to meet these objectives, following are the proposed major strategies of MPD 2021: 

¶ Preparation and operationalisation of an integrated multi modal transportation and traffic 

plan 

¶ A multi modal system with safe facilities for pedestrians, bicyclists, disabled person and 

Information Technology System (ITS) enabled transport services. 

¶ Smooth and safe flow of buses and Non-motorized transport (NMT) on all arterial roads 

¶ Promotion of usage of public transport  

¶ Developing an integrated relationship between the bus, rail and metro system to provide 

seamless transport 

¶ All arterial roads and sub arterials roads in urban extension should have segregated 

bicycle tracks with safe parking 

                                                   
1 Delhi Development Authority Website: https://dda.org.in 
 
 

https://dda.org.in/
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1.5 Bicycle sharing policy 

The salient features of cycle sharing policy are as follows: 

1. The policy defines Public Bicycle Sharing System as a form of a public transport system 

and talks about key difference between bicycle renting and bicycle sharing.  

2. The key features of bicycle sharing systems as per the policy are: 

¶ A dense network of stations across the coverage area, with a spacing of 

approximately 300 m between stations for access within approx. 3-min walk. 

¶ Bicycles with specially designed parts and sizes to discourage theft.  

¶ A fully automated locking system at stations that allows users to check bicycles in or 

out with no need for staffing at the station.  

¶ Radio frequency identification devices (RFIDs) to track where a bicycle is picked up, 

where it is returned, and the identity of the user.  

¶ Real-time monitoring of station occupancy rates through General Packet Radio 

Service (GPRS), used to guide the redistribution of bicycles.  

¶ Real-time user information provided through various platforms, including the web, 

mobile phones, and/or on-site terminals.  

¶ Pricing structures that incentivise short trips, helping to maximize the number of trips 

per bicycle per day. 

3. It highlights the role of various institutions like Municipal Corporation, Implementing 

agency, private operator in PBS system. 

4. It encourages an Operation Control Centre (OCC) to be established, which will operate 

and manage the overall PBS system. 

5. It emphasizes on a single common mobility card/ smart card which would (at minimum) 

be usable in all public transport systems. 

6. It suggests three types of models for revenue sharing between the private operator and 

public agency. 

7. It also talks on the infrastructural development like depot specifications, parking and IT 

based systems.  

1.6 Aim and Objectives 

The aim of the project is to propose and implement Public Bicycle Sharing (PBS) System in 

the study area in line with Delhi governmentôs vision to develop a sustainable and integrated 

transportation system for the city.  

The various objectives of PBS System in the study area are stated below (Refer Figure 2) 

 

To provide economical mobility option to the citizens: To provide an economical and 

convenient mode of transport for short trips as an alternative to motorized forms of transit 

that costs more. 

 

To serve last mile connectivity: To bridge the gap in public transportation for end to end 

journeys, this would attract high ridership. 

 

To minimize adverse effect on environment: To reduce negative impact that motorized 

vehicles have on the environment by encouraging people to opt for cycling. 

 

To reduce the congestion on roads: To reduce number of vehicles on road by catering to 

short trips through PBS which will help in reducing the number of active vehicles on the 

roads and hence serve as long term strategy to improve transport scenario. 
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Figure 2 Objectives of PBS System 
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2.  METHODOLOGY 

 
 

2.1 Identification of the area 

The first step was to delineate the area where the project was to be implemented and 

proceeded, which enabled a clear understanding of the targeted area and its surroundings. 

The area was delineated on the basis of three parameters: 

1. Presence of Mass Rapid Transit System (MRTS) 

2. Administrative boundaries 

3. Citizenôs acceptance for new system, as discussed with SDMC 

2.2 Data Collection 

Data plays an important role in identifying coverage areas and delineating zones. It also 

assists in determining potential subscriptions for the system. Termed as óuptake rateô- data 

helps identify the proportion of the population that will utilise the bicycle share system. Data 

also helps to optimize, monitor and plan an efficient system before as well as after 

implementation. For the study area, data has been collected through secondary sources and 

primary surveys. 

2.2.1 Secondary data collection 

To understand the area, information from secondary data was collected from sources such 

as: (Refer Table 1). 

Figure 3 Methodology for SDMC bicycle share system 
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Table 1 Secondary data Collection Details 

Sr. 
no. 

Information Sources Usage 

1 Master plan and 
proposed projects 

Delhi Master Plan 
(MPD) 2021 

To understand the area and incorporate 
future developments in the proposed 
project. 

2 Administrative  
boundaries and 
demographic information 

SDMC, 
Census of India,2011 

To determine population densities and 
determine a sample size for the survey. 

3 Metro stations and its 
ridership 

Delhi Metro Rail 
Corporation (DMRC) 

To understand the potential user group. 

4 Metro station foot fall DMRC To decide a sample size for user 
perception surveys at metro stations. 

5 Bus stops list and its 
ridership 

Delhi Transport 
Corporation (DTC) 

To understand the potential user group 

Secondary data gives understanding of available data and required data for the project. 

From the census data and SDMC report, base map, traffic analysis zone (TAZ) map was 

generated. And considering data required for the project and data availability, type of survey 

and their sample size were decided. Assessing secondary data also means preparation for 

primary survey of the study area. Questionnaire for the same were prepared along with 

formulation of Terms of References (ToRs) to hire survey agency and conduct surveys. 

2.2.2 Primary data collection 

The surveys were carried out by the survey company based on the questionnaire prepared 

(Refer Table 2). Random sampling was done taking into account of parameters such as 

travel pattern, demographic information and willingness to shift. The household sample size 

in traffic analysis zones along the metro stations were given higher weightage. The survey 

agency faced on-ground difficulty on collecting samples from some of the localities in the 

study area like Greater Kailash.  (Refer Table 3) 

Table 2 Primary data Collection Details 

Sr. 
no. 

Information Sources Usage 

1 Socio economic 
information 

Household Survey To understand social and economic 
background; income, age. 

2 Major attraction and 
production points 

OD from House hold 
survey 

To study the travel demand estimate 
transport supply 

3 Origin destination of 
population 

OD from House hold 
survey 

To study the travel demand estimate and 
transport supply 

4 Trip rate, trip length and 
Trip cost 

Travel diary from 
House hold survey 

To understand travel scenarios in the 
study area, short trip numbers. 
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5 Mode of travel Travel diary from 
House hold survey 

To understand travel scenario in the study 
area and target potential users. 

6 Bus stop foot fall Boarding and 
alighting  survey 

To have an idea of the potential user at 
particular place and To decide a sample 
size for user perception surveys. 

7 Perception about Public 
bicycle sharing system 

User perception 
survey 

To understand 
­  The willingness to shift to PBS 
­  Peopleôs acceptance and perception 

about the system 

8 Willingness to pay User perception 
survey 

To estimate fixed charges for membership 
subscription for the system. 

9 Mode of payment User perception 
survey 

To estimate how the users will choose to 
pay for the services and subscription. 

10 Physical infrastructure 
drawings 

Total Station Survey To collect information on existing land 
features and prepare execution drawings 
accordingly. 

 

Table 3 Sampling Details of Primary Surveys for SDMC 

Sr. no Type of surveys Units Sample size Percentage of 

sample 

1 Household survey Households 1,777 1.0 

2 Boarding alighting surveys Bus stops 437 100 

3 User perception survey at 

Bus stops 

Person 4,990 1.5 

4 User perception survey at 

metro stations 

Person 3,057 0.4 

 

2.3 Data Analysis 

Data analysis forms the backbone of the proposed project as it provides an insight into the 

peopleôs perception of their area and their demands. It also suggests if the proposed project 

would work and help the targeted group. 

After gathering all the secondary and the primary data from all sources, the existing situation 

of the study area was analysed. From the data, a demand assessment was carried out to 

estimate the potential users of proposed PBS which further helped in arriving few other 

conclusions such as the required fleet size of the bicycles, how the system needs to be 

phased, how and where the stations need to be distributed and how many bicycle would be 

there at each station. 
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2.4 Preparation of DPR 

After all the research, data collection, data analysis and planning of the project, a Detailed 

Project Report (DPR) was prepared. The report consisted of all the details of the surveys 

conducted, the analysis done and the consequent conclusions. The DPR has all the details 

pertaining to the proposed project in the study area along with aim and objectives.  

The document provides project detail on area planned for PBS, the number of bicycles 

proposed, the locations of the PBS stations, etc. along with a primary financial analysis 

required to get the project on ground. 
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3.  ABOUTSTUDY AREA 

The study area is located in the south-east 

Delhi district of National Capital Territory of 

Delhi (Refer Map 1) and is situated 

approximately 12kms away from the Indira 

Gandhi International Airport (Refer Map 3). It 

is surrounded by NH-8, Safdarjung road, 

Lodhi road, NH-2 and Gugaon-Faridabad 

road. The study area has a population of 

approximately 9.6 lakhs. It is well connected 

to rest of the Delhi through road ways and 

metro service.  

The city has three municipal corporations, 

North Delhi Municipal Corporation, South 

Delhi Municipal Corporation, East Delhi Municipal Corporation. It also has New Delhi 

Municipal Council and Delhi Cant. Our study area comes under South Delhi Municipal 

Corporation. (Refer Map 2) 

The study area is majorly residential unit with several commercial centres, renowned 

institutions and known places of touristsô interest such as Qutub Minar, historic Hauz Khaz 

 Map 1 Location Map of study area, Delhi 

Map 2 Corporation boundary, district boundary and 
location of study area 
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complex, Chattarpur temple and many Mughal era monuments. The study area houses 

affluent residential neighbourhood such as Lajpat Nagar, Greater Kailash and Vasant Kunj. 

The study area includes twenty-two wards and is spread across 97sqkm or 9700 hectares 

(Refer Map 4). For ease of traffic analysis the wards have been divided into 179 Traffic 

Analysis Zones (TAZ) (Refer Map 5). The rational considered for delineating TAZ area as 

follows; 

Á Zones should have homogeneous land use. Anticipated changes in land use considered 
when sub dividing the study area into zones. 

Á The subdivision of zones to be at par with other bodies, such as census department for 
data collection.  

Á The zones are not too large to cause considerable errors in data. Also, not be too small 
to cause difficulty in handing and analysing data.  

Á The zones represent the catchment of trips generated on a primary route. 

Á Natural or physical or administrative barriers such as metro line, ward boundary etc. can 
form convenient zone boundaries.

Map 3 Study area, SDMC 
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Map 4 Ward map 
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Map 5 TAZ map 
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3.1 Demography 

The study area houses 9.6 lakh people within 96sqkm area. And it falls within two districts of 

Delhi, namely South and South-West (Refer Map 6). Workforce participation ratio in the 

study area is 38 percent (CGM, 2015) (Refer Figure 4).  

 

Figure 4 Workforce participation (primary survey) 

The areaôs population density is around 168 person per hectare, which is less compared to 

its districts population density of 160ppha. Below graph shows the density for various 

districts in Delhi. (Refer Error! Reference source not found.). 

 
Figure 5: Population density per hectare in various districts of Delhi (Census of India, 2011) 
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Ward 162,184 in east and 155, 156, 158 and 160 in north has highest population density with 

more than 160 ppha. The northern part of the study area has overall high population density 

compared to the rest of the area. The minimum population density in the study area accounts 

for 27 people per hectare in ward number 172 (Map 7). The inferences drawn are shown 

(Refer Table 4). 

Table 4: Population density classification, Study Area 2011 | Source: SDMC 

 

 

Population 
Density 

Ward Characteristics 

Very high Bhogal,Kotlamubarakpur,Village Haus 
Rani 

Mostly low rise and unplanned colonies 
with Public semi -public and recreational 
activities 

High Lajpat Nagar,Amar Colony,Pushp Vihar Mostly high rise planned colonies  

Medium Hauz Khas,Mehrauli,Greater 
Kailash,Safdarjung Enclave,Kasturba 
Nagar,Andrews Ganj,Chirag 
Delhi,Khanpur,Shahpurjat 

High rise, planned and organized 
townships with some percentage of less 
organized housing units 

Low KishanGarh,Said Ul Ajaib,Lado 
Sarai,Chattarpur,Malvia Nagar 

Large part is vacant and occupied by 
informal settlements like slums. IGNOU 
also falls in one of these wards 

Map 6 District wise population density 
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Map 7 Study area population density 
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3.2 Land use 

The study area is majorly a residential development, with significant commercial, famous 

institutions and touristsô places inside it. It has a mixed land use serving to a population of 

9.6 lakhs. 

It houses wealthy colonies such as Lajpat Nagar, Greater Kailash and Vasant Kunj with 

many of the historical buildings and renowned institutions like IGNOU, IIT, NCERT, IILM etc. 

Being a mixed use development, people find it very easy to fulfil their daily needs from the 

nearby shops/markets. A large part of the land in south is proposed to be an urbanisable 

area. Currently this land has very less dwelling units and is by large vacant. (Refer Map 8). 

32% of the study area is proposed to be residential, 1% to be commercial and 11% to be 

public and semi-public as per the Master Plan of Delhi (MPD) for the year 2021. The land 

use distribution of various other categories is shown in table below (Refer Table 5).   

 

Table 5 Proposed Land use Details 

Sr. 
no 

Use Area (in ha.) Percentage2 

1 Residential 3968 32 

2 Commercial 95 1 

4 
Public & Semi 
public 

1367 11 

5 Industrial 14 0.1 

6 Recreational 3382 27 

7 Urbanisable 3698 30 

 

 

 

 

                                                   
2The percentage distribution is as per calculations in GIS.  
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Map 8 Proposed land use map (Source: MPD 2021) 
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3.3 Road Network 

The study area is well connected with North-Delhi in North, Gurgaon in South, Faridabad in 

East and Dwarka in West. NH-236 also known as Aurobindo Marg connects the study area 

to Delhi in North and Gurgaon in South. Other major roadways include the inner ring road 

and outer ring road (Refer Map 9).The study area also has metro connectivity in north-south 

and north-east direction. Affluent areas like Greater Kailash, Lajpat Nagar, Vasant Kunj has 

organized road network pattern, while the other parts witness more of an organic road 

network pattern. Lengths of various road categories have been specified inTable 6. 

Table 6 Road Categories by Length 

Sr. 

no 

Road Hierarchy Total length  

1 Primary roads 80km 

2 Secondary roads 90km 

3 Others 1225km 

 Total 1395km 
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Map 8 Road Network map 

Map 9 Road network map 
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3.4 Traffic generating activities 

Traffic generating activities are referred to those nodes that contributes to trip generation and 

traffic movement within the study area (Refer Map 10 and Map 11 ). In study area, traffic 

generating nodes are identified, such as: 

 

1. Commercial centre/ Market places 

Lajpat nagar, South extension 1 & 2, Mehrauli market, Spice market, and Hauz-khas market 

are the prime commercial places in ward 160, 158, 159, 170, 169 and 164 of study area. 

2. Public/ Semi-public  

Public/ Semi Public includes, urban local body offices, police stations, Delhi Public library, 

Art Gallery, Embassy of Taiwan, Law centre, Human Right Law Network, CBI, Tibet House 

museum, and many other offices, hospitals, religious places like- churches, mosques and 

temples. 

 

3. School/ colleges/ institutions 

Major colleges like IGNOU, IIT, NCERT, Kamla Nehru College, NRAI, Academy of fine arts 

and literature, LSRC, DAV, IILM and schools like DPS, Canbridge school, Heritage school, 

Kendraiya Vidyalaya Pushpvihar, New green field school and many other eminent schools 

and colleges comes in the study area. 

 

4. Sports and recreational 

Siri Fort sports complex, Qutab Golf course, Thyagaraj sports complex are the recreational 

sites in the area. 

5. Public Transit stations 

The study area has 13 metro stations which connects it with New Delhi, Dwarka, Gurgaon 

and Badarpur, And 437 bus stops. DTC bus depots also located within the study area. 

 

 
 

Figure 6 Queue of IPT near Hauz khas Metro station, Source:(IRFAN) 
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Figure 7 DTC Bus near Panchsheel, Source: (CGM) 
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Map 9 Traffic Generating Nodes 

Map 10 Traffic generating nodes 
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Map 10 Heat Map 

Map 11 Heat map 
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3.5 Transport in Study area 

The study area is catered with bus services and metro rail, provided by Delhi Transport 

Corporation (DTC) and Delhi Metro Rail Corporation Limited (DMRC) respectively. There are 

437 bus stops connecting the local areas with the prime destinations. Also, DMRC has two 

metro lines connecting the study area with rest of the city i.e. yellow line and violet line. From 

the boarding-alightning data, ridership at Malviya nagar, Saket, Hauz khas, Chattarpur, 

AIIMS, and INA has high metro ridership. Also bus and metro ridership at Nehru place, 

Lajpat nagar, and Moolchand are also high. (Refer Map 12 and Map 13). Intermediate para 

transit like, pedal rickshaw, metro feeder buses, auto rickshaw, shared auto rickshaw or 

chakda forms integral part of cityôs mobility. 

 

Figure 8 L-R: Metro Feeder Bus (Shukla), Pedal Rickshaw, Source (mandrekarkabir) 

 
 

Figure 9 L-R: Auto Rickshaw, Chakda, Source (CGM) 

 

Various issues in daily urban transport activities have also been viewed in the study area. 
These are discussed as: 
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.  

 
Figure 10 Broken footpaths results in jaywalking near aurobindo and mehrauli badarpur road, Source: (CGM) 

 

 

 
Figure 11 Encroached footpaths near Press Enclave R, Source: CGM 
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Figure 12 Open garbage dumping reduces the effective road width and creates unhealthy environment near 
Press Enclave R, Source: CGM 

 

 
 Figure 13 Cyclists on josip bros tito marg, Source: (CGM)
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 Map 12 Transit Map 
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Map 13 Ridership map 
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4.  SOCIO ECONOMIC AND TRAVEL 

CHARACTERISTICS 

4.1 Introduction 

Socio-economic and travel patterns are described in terms of income, occupation, education, 

trip rate, mode choice, trip length, geographical distribution etc. This chapter analyses travel 

data from surveys conducted at residences and transit stations. 36% of the sample size is 

from female respondents. The samples also highlights the last mile connectivity of the study 

area which is a crucial database for the study. From the analysis, 77% trips of the study area 

are internal to internal trips, internal to external and external to internal trips are of 9% each. 

Remaining 5% is external to external trips. 

4.2 Educational and Occupational and income structure 

Educational structure breakup of people states, only 7% of the total population do not have 

formal education and only 33% has received education up to primary level (Refer Figure 14). 

The occupational structure breakup states that study area has 32% of student population 

followed by, 25% house wife, 20% of private service employee, 7% government employee, 

7% businessmen and 3% unemployment. With this distribution, by large it can be said that 

the study area has dominance of student population and employee catering to tertiary sector. 

(Refer Figure 14) 

 

 
 

Figure 14 Educational level and occupational level. (Source: Primary survey) 

The percentage distribution of education level with their respective occupation demarcates 

high percentage share of higher education and graduate for government services. Illiterate 

percentage is higher on daily wage earner. Overall unemployment percentage is 3% but the 

share of illiterate is high. Housewife has more or less equal distribution of primary education, 

higher education and graduates in their category. Post graduate serves government, 

business and retired sector mostly (Refer Figure 15). 
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Figure 15 Percentage distribution of education level with occupation. (Source: Primary Survey) 

The household survey revealed that 2% of the households come under Economically weak 

Section (EWS) with less than Rs.5,000 monthly salary. 12% of the household belongs to Low 

Income Group (LIG) with monthly income of up to Rs.10,000 (Refer Figure 16). 

 
 

Figure 16 Monthly Household Income Classification (source: primary survey) 

4.3 Modal Split 

The dominant transport mode in study area is walk. It contributes to 46% percent of the total 

trips made. The percentage share is high compared to whole of Delhi which has 34 percent 

walk trips. Also 67 percent and 10 percent of total females in study area use walk and bus 

respectively; this indicates a need of a women sensitive PBS system. The total trips made by 

all non-motorized modes is nearly 50% which is significant and justifies the requirement of 

better infrastructure to cater to it. Nearly 18% of the population uses public transport which is 

less than the average share of Delhi at 35 percent. Use of IPT, which includes auto rickshaw, 
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shared auto or chakda, pedal rickshaw and metro feeder bus, is considerably high with 8% 

share. Private modal share accounts for 25% of the modal share (Refer Figure 17). 

 

                    
                                                                                        

Figure 17L-R: Modal Split in study area, Female modal split (source: primary survey) 

 

The walk trips are high majorly for shopping, social, recreational, and religious based trips. 

Share of two-wheeler is high for work trips. Schools buses and walk dominates educational 

trips. Share of IPT and 4Wheeler increases in medical trips as people choose private mode 

or private travel over public mode. Share of bus is high for work-related trips as well. Majority 

of metro users make work, shopping, medical and others category trips. Trip purpose of 

óotherô category includes ópick up drop offô trips and ótransferô trips. Figure 18 shows the 

distribution of mode as per trip purpose including walk trips. Figure 19 shows the same 

distribution excluding walk trips.

 
 

Figure 18: Trip Purpose by Mode and Average Trip Length by Purpose in study area including walk (source: 
primary survey) 
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Figure 19Trip Purpose by Mode and Average Trip Length by Purpose in study area excluding walk (source: 
primary survey) 

4.4 Trip length 

Mode wise average trip length of study area is similar in comparison to Delhiôs, except for 

metro whose average trip length in the study area is 5km additional to Delhiôs average of 

13km (Refer Figure 20).  Interestingly 67 percent of the trips in study area have trip length 

less than 5km and 80 percent of the total trips made by females also fall within 5km of trip 

length (12 minute walking time). Hence, it increases the number of potential users of the 

PBS system (Refer Figure 21). The main target of the PBS system should be short trips i.e. 

IPT trips, pedal rickshaw trips and also last mile trips for metro and bus users. The mixed 

land use of the study area explains the average trip length of work as 5km, school as 3km 

and rest other purpose like recreational, medical, social as 1km of average trip length (Refer 

Table 7).

 
Figure 20 Average trip length mode wise for Delhi and study area (source: RITES, 2007 and primary survey) 
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Figure 21Trip length distribution for study area (source: primary survey) 

Table 7 Average trip length as per trip purpose (Source: Primary survey) 

Trip purpose Average trip length in km 

Work 5 

School/ Education 3 

Recreation/social/religion 1 

Medical/Health 1 

Other 1 

4.5 Trip rate 

Population of 9.6 lakh within study area makes19, 06,929 trips daily. Based on surveys the 

per capita trip rate including walk in study area is 1.9 trips per day. The highest trip rate is for 

work and education at 0.21 and 0.15 respectively (Refer Table 8). 

 
Table 8 Trip Rate (trips per day) by Purpose (source: primary survey) 

Trip purpose Trip rate 

Work 0.21 

School/Education 0.15 

Shop/Market 0.09 

Recreational/Social/Religion 0.02 

Medical/Health 0.02 

Return home 0.50 

Total Daily PCTR3 1.99 

 

4.6 Trip purpose 

Keeping aside the return home trips, which forms fifty percent of the total trips, work trips and 

educational trips constitute nearly 21 percent and 15 percent of the total trips respectively. 

Interestingly shop/market trips make up 9 percent of the total trips (Figure 22). 
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Figure 22 Trip purpose distribution (excluding return home trips) 

4.7 Vehicle ownership 

Household vehicular ownership in study area is high for two wheelers with 56% compared to 

44% of Delhiôs data, followed by car and bicycle. Percentage ownership of bicycle for whole 

of Delhi is 18% which is high compared to study areaôs share of 16% (Refer Figure 23). 

Perception surveys for public transport reveals that due to lack of reliable, direct and 

integrated public transport in study area, people are left with no choice other than using 

private modes. Also in line with other urban areas, the percentage of private vehicle use is 

increasing with an increase in income (Refer Figure 24). 

 

 
Figure 23: Vehicular Ownership of Household in Delhi and study area (source: primary survey) 
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Figure 24: Household vehicle ownership and Income (source: primary survey) 

The vehicle ownership distribution in comparison to income group shows the increase in 

dependency of car with increase in income and increase use of two wheeler among the 

middle income group (Refer Figure 24). The surveys also reveals that substantiate number 

of household in the study area do not own any vehicles. The possibility of no vehicle 

category could be either low average trip length or high dependency PT and IPT.
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4.8 Last mile connectivity 

Metro and DTC bus service are the life lines of study area. But the last mile of the commute 

is still dependent on auto rickshaw and pedal rickshaw. Availing of these IPT modes 

increases dependency and hence it is required to encourage PBS system for last mile 

connectivity. From user perception survey, 44% metro users and 63% bus users have shown 

their interest in using PBS system for their last mile commute.  

 

4.8.1 Metro Rail 

The dominant modes of metro access and egress trips are walk, bus and IPT contributing,  

67, 14, and 17 percent of total access and egress trips respectively (Refer Figure 25) while in 

trips made by females are 64, 16, 18percent respectively (Refer Figure 25). Prominent mode 

of commute for last mile connectivity within 1km is walk, contributing about 88 percent of the 

total trips made in this particular distance range, IPT such as auto and pedal rickshaw in 

distance range of 1.1 ï 3km and also 2 wheeler, IPT and bus in distance range of 3 ï 5km are 

dominant modes (Refer Figure 26). This indicates peopleôs dependency on intermediate 

para-transit and public transport modes for longer trips.  

 
    

 

 

 

 
Figure 26: Metro: mode choice and trip length for access- egress trips (source: primary survey) 
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4.8.2 Bus  

97 percent of the access and egress trips made by bus users are by walk, the data stands 

same for female bus users as well (Refer Figure 27). All last mile trips are within 1km of trip 

length, which can be potential trips for PBS system. 

  
 

Figure 27: Modal Split: last mile for bus users (source: primary survey) 

  

Observation and inferences of last mile connectivity is as follows: 

¶ Almost 80% of the last mile trips are within 1km trip length, while 90% trips get completed 

within 3km trip length.  

¶ Significant amount of walk trips (above 80%) contributes to last mile connectivity both for 

metro user and bus user. But the percentage share of bus user is tremendously high with 

97% for walk trips. 

¶ Local bus service caters 14% of last mile trips to metro users. 

¶ IPT forms prime mode for last mile contributing almost 10% share. 

PBS system will not only strengthen the existing short trip of South Delhi, but will also create 

opportunity to attract more users to use existing public transit. South Delhi is characterized 

by mixed land use and service like PBS will not only improve cityôs connectivity but will also 

look into issues of women safety and make it a better place for all. 
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5.  DEMAND ASSESSMENT AND       

SYSTEM PHASING 
Demand assessment process is to assess demand, identify the trip attraction demand and 

trip production demand for TAZs, and then estimate the size of the system based on 

potential users. As discussed in the previous chapter, the study area is in need of alternative 

modes for last mile connectivity. In order to assess the demand following steps were 

followed: 

¶ Understanding the travel characteristics (chapter 3) and trip generation pattern 

¶ Estimating potential users 

¶ Estimating the fleet size 

¶ System phasing 

¶ Determining the station location and its size 

As mentioned in topic 1.5 (Data Base), to understand social, economic and travel 

characteristics, household surveys have been done. And to know perception about PBS and 

travel diary, user perception surveys have been conducted at metro stations and bus stops. 

5.1 Understanding trip generation pattern 

The correlation between various parameters such as socio economic characteristics, land 

use and travel characteristics results in mobility demand from the population. The current 

study area has TAZs of vacant land, low density area, medium density area and high density 

area. Attraction production map (Refer Map 14 & Map 15) clearly demarcates areas such as, 

chattarpur, Mehrauli, Khanpur, Nehru place, Prem Nagar, Lajpat nagar, Andrew ganj and 

Kasturba Nagar are high on production trips. Places like Mehrauli, Kishan Garh, Nehru 

Place, Andrew ganj, Safdarjung enclave and Green Park are high on trip attraction. Places 

like Mehrauli, Nehru Place, Andrew ganj are essentially of mixed land use, with both 

residential as well and commercial places
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Map 14 TAZ wise production trips 

Map 15 Taz wise attraction trips 
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5.2 Estimating potential users 

To calculate the potential trips on PBS, excel based modelling has been done from the 

survey findings. The demand has been calculated in terms of number of trips, number of 

bicycles, number of docks, number of stations and the station size. To analyse all possible 

probabilities, three scenarios have been created i.e., most conservative, mid-conservation 

and optimistic. Following parameters have been considered while estimating trip demand: 

¶ Trip purpose 

¶ Trip distance 

¶ Mode of travel 

¶ Age of the user 

¶ Willingness to shift to PBS 

Trips within 5 kilometres of trip length (12 minutes of walking distance) are major target 

groups for PBS. The main trips within five kilometres except the ones on public transit have 

been considered from household survey data. Public transit trips and access-egress trips to 

public transit have been considered from user perception surveys done. Figure 28represents 

the consideration of trips: 

 

 

 

 

 

 

 

 

 

5.2.1 Demand calculation from user perception 

surveys 

As mentioned above various parameters have been 

considered to arrive at scenarios in terms of number 

of trips. Total demand of access- egress trips were 

screened using the parameters mentioned above in 

stepwise process (referFigure 29). Steps have been 

explained below: 

Step 1: TAZ wise numbers of trips were taken of the 

people who expressed their willingness to use PBS 

during user perception surveys. 

Step 2: Second step was based on an assumption 

that even if people are willing to shift to PBS, there is 

probability of them not availing the services of the 

system due to factors such as their age, health 

issues etc. Assumptions has been considered that 

people falling under the age group of 20 ï 45 would 

be the primary users of the proposed system and 

therefore the trips of same age group people have 

Figure 28: Components for Demand Assessment 

B.  Household survey data 

(Main trips except trips on public transit) 
A. User perception surveys on Public 

transport 

(Last mile connectivity) 

Target group for PBS 

(Trips within 5 km) 

Figure 29 Methodology for demand 
calculation, last mile trips 
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been taken into consideration from all people who are willing to use the PBS.  

Step 3: The third step was the screening done based on trip length by mode. This was based 

on an assumption that even if the users are willing to shift to PBS, the trip length and current 

mode of travel will be a major factor to rethink about the acceptability of the system.  

Three scenarios were thus prepared using mode and trip length. Bus user scenarios and 

metro user scenarios were prepared differently due to their distinct difference in trip length 

and current mode of travel. Scenarios for metro system user and bus users have been stated 

in Table 9. The percentage shift has varied from 0% to 10%. 

 
Table 9 Metro and Bus Users: Mode and Distance Scenarios for Demand Calculation (source: primary survey) 

Mode Distance 
range 

Metro users: Last mile trips Bus users: Last mile trips 

  Scenario1 Scenario2 Scenario3 Scenario1 Scenario2 Scenario3 

Walk 0 to 1 0% 0% 0% 0% 0% 0% 

more than 3 5% 7% 9% - - - 

Bicycle all 10% 12% 14% - - - 

Two 
wheeler 

0 to 3 10% 12% 14% - - - 

  3 to 5 7% 9% 11% - - - 

Four 
wheeler 

0 to 5 5% 7% 9% - - - 

Auto 0 to 3 10% 12% 14% - - - 

  3 to 5 7% 10% 15% - - - 

Shared 
auto 

0 to 3 7% 9% 11% 10% 15% 20% 

  3 to 5 5% 7% 9% - - - 

Local 
bus 

0 to 3 7% 9% 11% - - - 

  3 to 5 5% 7% 9% - - - 

 

5.2.2 Outcome 

From all the above procedure, demand has been calculated in terms of number of trips. After 

these procedures, potential trips from public transport users have been shown below: (Refer 

Table 10). 

Table 10 Potential Trips from Public transport 

Type of PT trip Scenario1 Scenario2 Scenario3 

Trips from metro users 13,328 17,306 21,529 

Trips from bus users 93 139 185 

 

5.2.3 Demand calculation from household surveys 

As mentioned in topic 4.2 various parameters have been considered to arrive at scenarios in 

terms of number of trips. Total demand of trips excluding trips on public transit were 

screened using the parameters mentioned above in stepwise process (refer Figure 30). 

Steps have been explained below: 
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Work 

Education 

Recreational 

Step 1: After considering, only short trips 

i.e. trips falling under 5km first step was 

based on an assumption that there is 

probability of people not availing the 

services of the system due to factors such 

as their age, health issues etc. An 

assumption has been considered that 

people falling under the age group of 20 ï 45 

would be the primary users of the proposed 

system and therefore the trips of same age 

group people have been taken into 

consideration from total trips. 

Step 2: Third step was the screening based 

on purpose of the trip. Various scenarios 

were made for different purposes according 

to trip length and mode. Screening was 

based on the argument that even if users 

are willing to shift to PBS, the purpose of 

the trip along with trip length and current 

mode will be major factor to rethink the 

acceptability to the system. 

Step 3: Three scenarios were thus prepared 

using trip purpose, mode and trip length. 

Bus user scenarios and metro user 

scenarios were prepared differently due to 

the distinction in trip lengths and current 

mode. Scenarios for household survey have 

been stated in Table 11.  

Figure 30: Demand Assessment: Screening procedure for 
Household survey 
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Table 11 Household Trips: Trip Purpose, Mode and Distance Scenarios for Demand Calculation 

Mode Distance 

range 

(In km) 

Work trips Educational trips Recreational trips 

 
Scenarios Scenarios Scenarios 

 1 2 3 1 2 3 1 2 3 

Walk 

0-1 2% 4% 6% 2% 4% 6% 1% 2% 3% 

1-3 5% 7% 9% 5% 7% 9% 3% 5% 7% 

3-5 - - - - - - - - - 

Bicycle 

0-1 1% 3% 5% - - - 1% 2% 3% 

1-3 2% 4% 6% 1% 3% 5% 1% 3% 5% 

>3 5% 7% 9% 2% 4% 6% 2% 4% 6% 

Two 

wheeler 

0-1 - - - - - - - - - 

1-3 5% 7% 9% - - - 1% 3% 5% 

3-5 3% 5% 7% 3% 5% 7% 1% 3% 5% 

Four 

wheeler 

1-3 3% 5% 7% - - - 1% 3% 6% 

3-5 1% 3% 5% 1% 3% 5% 1% 3% 5% 

Three 

wheeler 

1-3 - - - 7% 9% 11% - - - 

3-5 3% 5% 7% 3% 5% 7% 3% 5% 7% 

Shared 

3w 

0-1 - - - - - - - - - 

1-3 - - - 3% 5% 7% 1% 3% 5% 

3-5 2% 4% 6% 1% 3% 5% 1% 3% 5% 

Pedal 

Rickshaw 

0- 3 2% 4% 6% 2% 4% 6% 1% 2% 3% 

3-5 5% 7% 9% 5% 7% 9% 3% 5% 7% 

 

5.2.4 Outcome 

From all the above procedure, demand has been calculated in terms of number of trips, after 

this procedure, it was arrived at that 5194, 9390 and 13588 are potential users from 

household main trips in scenario 1, 2 and 3 respectively (ReferTable 12) 

Table 12: Potential Trips from Household Trips 

Type of trips Scenario1 Scenario2 Scenario3 

Trips from household main trips 5,194 9,390 13,588 
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5.2.5 Summary 

The combined public bicycle sharing system demand has been estimated 18615, 26835 

&35302 trips in scenario1, 2 and 3 respectively which is 1%, 1.4% and 1.9% of total trips 

(Refer Table 13). For proposal of PBS, most conservative demand has been taken in to 

consideration. 

 
Table 13: Estimated Demand 

  
Total trips  Scenario1 Scenario2 Scenario3 

Total demand 19,06,929 18,615 26,835 35,302 

Percentage of total trips 100 1.0 1.4 1.9 

 

5.3 Estimating fleet size 

Based on the potential demand and coverage area, the initial calculation of station size and 

fleet size has been arrived at. Case studies state that in public bicycle sharing system all 

over the world, a single bicycle is normally used for anywhere between 3 to 4 trips per day 

(refer Table 14) . Considering conservative trip share for the study,2.5 trips per bicycle has 

been considered. Giving estimate of7564, 10834 and 14321bicycles for scenario1, 2 and 3 

respectively (referTable 15). 

Table 14 Case studies showing average trip/bicycle 

Sl.no. Cities Trips/bicycle Sl.no. Cities Trips/bicycle 

1. New York  6.7 9. Rennes 2.4 
2. Lyon 8.3 10. Hamburg, Germany 2.2 
3. Warsaw, Poland 7.1 11. Chicago, Illinois 2.1 
4. Hangzhou 4.1 12. Nantes 1.7 
5. Paris 5.5 13. Orléans 1.5 
6. Montreal 4.0 14. Vienna, Austria 1.4 
7. Guangzhou 4.0 15. Boston, Massachusetts 1.4 

8. London 3.0 16. Melbourne, Australia 0.8 

Average trip/bicycle: 3.5 

 

Table 15 Summarized Demand in terms of Trips for entire study area 

Sr. no Topic Scenario1 Scenario2 Scenario3 

1 Total demand 18,615 26,835 35,302 
     
2 Percentage of total 

trips 
1.0 1.4 1.9 

  
3 No of bicycle by 3 

shares 
     6,205       8,945     11,767  

Spare bicycles 100 100 200 
Total no. of bicycles by 
3 shares 

     6,305       9,045     11,967  

  
4 No of bicycle by 2.5 7,446 10,734 14,121 
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Sr. no Topic Scenario1 Scenario2 Scenario3 

shares 
Spare bicycles 100 100 200 
Total no. of bicycles by 
2.5 shares 

7,546 10,834 14,321 

5.4 System Phasing 

System phasing is the strategy to build the system in parts, depending on available 

resources, viability of project and also ensuring itôs acceptability in the society. The area has 

been divided in two levels of planning. Phase I and then Phase II. The criteria of phasing and 

numerical findings are given below. 

5.4.1 Phasing parameters 

Following parameters were considered while initial phasing (Refer Map 17, Figure 31 

Phasing parameters): 

1. Density of population; attraction and production zones 

The TAZs with high population density and high production characterise high potential TAZs 

for origin, which mostly includes residences, transit nodes. And TAZs with high attraction 

characterize high potential for trip destination which will be mostly work place, commercial 

centres, school colleges and shopping centres. The density map, land use map, attraction 

production map was used more as guideline and reference to identify the high potential 

areas for phasing (Refer Map 7, Map 15 and Map 14). 

2. Land use 

The study area is by large dominated by residential land use with a good spread of public 

semi-public use, forested area and parks and gardens. The initial phasing includes by large 

residential, public semi-public and pocket of commercial areas. 

3. The existing public transit and major road network  

Study area is well connected by metro rail service, bus services and several IPT and feeder 

services. The prime roads include Arobindo marg, inner and outer ring road and also the 

Josip BrozTito marg. Along with major activities are seen. The dense inner roads ensure the 

connectivity of local neighbourhood with the destination points (Refer Map 12). 

4. Major markets, institutions, residential, transport nodes and other attraction points 

Major market, school colleges, transport nodes and other activity nodes that attract trips are 

located by large in the northern part of the city. The heat map created, shows the density of 

various nodes within the study area (Refer Map 10). 

5. Demand of ridership at various transit location 

The ridership data of metro and bus within the study area shows high volume of boarding 

alighting at Nehru place, Malviya nagar, Hauzkhas, Qutub Minar, Chattarpur metro stations 

mostly (Refer Map 13) 
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6. Transit buffer map 

Along the metro corridor 12min cycling distance has been calculated with 3km buffer.  The 

buffer of metro yellow line and violet line merges in the northern part of the city. The northern 

half up to outer ring road has been considered as the potential area for first phase. 

The further phasing has expanded the system. The expansion will strengthen the existing 

system within increase in coverage area and system size. Phasing should also consider the 

surrounding area which has potential of growth.   

 

Figure 31 Phasing parameters 

Weightage was assigned to each parameter on the basis of the range classified, (Refer 

Table 1). And then, taking account of individual TAZôs weight, further reclassification was 

done to find the low, moderate and high potential TAZs (Refer Map 16 below).This map 

obtained is used for defining PBS phases in the study area.(Refer Appendix A, Matrix) 
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Table 16 Weightage matrix of phasing parameters 

 Low weightage Moderate weightage Higher weightage 

Population density 
(in ppha) 

Җ ул  81-160 >160 

Trip production 
(no. of trips) 

Җ нллл 20001-15000 >15000 

Trip attraction 
(no. of trips) 

Җ нллл 2001-15000 >15000 

Traffic generating 
activities 
(Count of transit stations 
and traffic generating 
activity nodes) 

Җ н  3-10 >10 

Proximity to metro 
(TAZs within the buffer) 

Beyond 3km In between 1.5-3km Within 1.5km 

Weight assigned 1 2 3 

 

 

 
Map 16 Potential Tazs based on phasing parameter 
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Map 17 Phase map 








































































































