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Background

 India had a three-fold growth in the number of cities between 1961 and 2011, a five-fold

increase in population, and a 200-fold increase in the number of vehicles (CSE, 2013). Delhi

had the highest percentage of people who drove vehicles among any Indian city.

 In India, the share of urban trips via public transportation is directly related to the size of a city.

In larger cities, the average share of commuting by public transportation will be higher. A

strong correlation is seen between urbanization & increased demand for public transportation.

 A good public transportation system allows commuters to take multiple trips and cover larger

distances in a day, thus increasing the load of this system. An integrated and multi-

dimensional approach needs to be prepared and implemented to make the metro system

more efficient and utilize its full potential.

 The present study focuses on understanding the pedestrian behaviour of commuters

to improve the overall accessibility of metro station areas.
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Existing modal split in Indian cities as a % of total trips (Source: MoUT, GoI, 2010)

Chandni Chowk Redevelopment Project (Source: images.newindianexpress.com, 2021)

Total trips: 219.87 lakh trips

Modal split of Delhi (Source: GNCTD, 2007)
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Introduction

Need of the Study
1) Metro stations in Indian cities are primarily navigated by foot. Access area planning ensures improved

accessibility to metro stations, eventually increasing public transport ridership and mitigating pollution.

2) Metro station areas being developed are largely unplanned and having inadequate infrastructure due
to lack of focus areas, public funding, and inter-departmental coordination in station area development

3) The need arises to study various attributes which the commuters perceive to be important in
enhancing the overall accessibility of metro station areas by walking

4) The study focuses on addressing the issues of first and last mile connectivity to achieve an ease of
walking through spatial planning

Objectives
1) To identify attributes influencing walkability in station access area through a field survey

2) To assess the existing condition of pedestrian infrastructure and facilities within the study area in
terms of users’ satisfaction

3) To evaluate the performance of pedestrian infrastructure for the two selected stations (Saket and
Vishwavidyalaya metro stations) of Delhi Metro Rail Transit System

4) To investigate the importance of attributes in enhancing the overall accessibility of metro stations with
similar land use and urban conditions in Indian cities

Scope
1) The scope of this study includes pedestrian infrastructure and facilities

2) It will encompass metro stations on the Yellow line of Delhi Metro with a single line passing through
them

3) Delineation of the station access area involves a buffer zone of 500m around the selected metro
stations
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(Source: bsmedia.business-standard.com)

(Source: MoUD, 2008)
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Methodology

 Quadrant A (Concentrate here) – Need constructive

measures to improve their performance and produce

maximum results

 Quadrant B (Keep up the good work) – Need continued

investment and attention for them to keep performing well

 Quadrant C (Possible overkill) – High user satisfaction rate

 Quadrant D (Low priority) – Areas can be managed after the

implementation of other important aspects
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Problem Identification Need of the Study Aims & Objectives

OBSERVATIONAL STUDY

Personal Walking Experience Pedestrian Infrastructure
Space used by different       

roadside activities

DATA ANALYSIS

Data Compilation, Cleaning and 

Segregation

Analysis of General information, 

Travel behaviour and 

Accessibility pattern

Analysis using Importance-

Satisfaction Analysis (IPA 

matrix)

FINDINGS AND OBSERVATIONS

Study of literature pertaining to station access area planning, pedestrian infrastructure, level of 

service, service level benchmarks by MoUD, roadside activities
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Identification of attributes/ indicators/ factors important for improving pedestrian environment 

within station areas using factor frequency analysis of research papers referred

Designing of Survey Questionnaire

(Including attributes affecting walkability within Station Access Areas)
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On-site Data Collection through Survey Questionnaire

(Getting Basic information and  User perception through Importance-Satisfaction Rating)

CONCLUSION AND WAY FORWARDImportance-Satisfaction Analysis (ISA) Matrix [Source: Martilla et James (1977, p. 78).]
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Literature Review

 In order to understand the nature of travel characteristics of a daily commuter, certain key

indicators help to understand access-egress of the users (Goel and Tiwari).

 Station area design, connectivity, and platform accessibility play crucial roles (Saygaonkar,

Swami and Parida).

 For commuters accessing the metro station on foot, understanding the condition of footpaths

and associated pedestrian facilities would be taken up for consideration (Mandal).

 Policy plays a critical role in enhancing access environment (Gupta, Bivina and Parida). Land

cover change pattern in context of development of MRTS shall serve as critical indicators for

planning metro expansions (Ahmad, Avtar, Sethi and Surjan).

 Transit Oriented Development (TOD) could encourage people to live and consume near

transit station areas through walking and cycling; giving way to more sustainable mobility

(Pengjun and Shengxiao). A scientific approach influencing commuter's decision may assist

in understanding user perception better (Panchala, Majumdara, Rama and Basu).

 Shared Automated Vehicles may be an attractive way to experience first-mile last-mile

(FMLM) connections (Huang, Kockelman, Garikapati, Zhu and Young).

 The physical imposition of the metro edifice on Delhi’s landscape has led to creation of a new

cultural geography. Spatial imaginaries experienced by individual riders will play an important

role in metro expansion eventually (Sadana).

 The literature review suggests some crucial research gaps which need to be

addressed through further research. Most of the authors have selected the same

interchange stations with multiple lines passing, possibly due to the availability of

data.
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Infrastructure, Public amenities, 
Safety, Security, Comfort, Built 
environment

Streetlights, Crossing facilities, 
Proximity

Street surveillance, Cleanliness, 
Speed, Air quality, Free from stray 
animals

Footpath width, Pathway continuity, 
Surface quality, Universal design, 
Accessibility, Ambience, Signages

Encroachment-free, Toilets, Street 
furniture, F&Bs, Shaded pathways, 
Noise, Setback, Building height, 
Aesthetics, Frontage

Attributes Identified
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Study Area

 Candidate station areas – lie within the administrative boundary of
NCT of Delhi; have varied land use distribution; high ridership and
development potential; and have distinct quality and identity

 Vishwavidyalaya – Predominantly institutional area due to Delhi
University

 Saket – Predominantly residential area with unique characteristics of
having planned and unplanned areas, along with the upcoming mixed
use and commercial streets

6

Vishwavidyalaya Metro Station Area

Saket Metro Station Area 

Delhi Metro Yellow Line 

Stations - Land Use Map

Delhi Metro Map

Delhi Metro Rail Network (Source: DMRC) Delhi metro stations with buffer zones (Source: MPD 2041) 
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Station Area Profile
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Vishwavidyalaya 

metro station 

area

Saket metro 

station area

Existing Shared travel mode services and Road amenities in the influence area of the selected metro stations
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Issues related to Accessibility of Delhi 

Metro Stations

• TH
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Reconnaissance survey of the station area was conducted to identify gaps in the existing pedestrian facilities

1. Stray animals 

causing public 

health concern

3. Transformers, 

vehicles, street 

vendors as barriers

5. Footpath with 

many obstructions

2. Manhole

obstructing 

tactile paving

4. Street vendor 

encroaching 

pathway

6. Informal 

establishments 

encroaching 

pathways

1. Discontinuous 

pathways due to 

electric sub-stations

3. Encroach 

pedestrian 

pathways; 

Absence of tactile 

paving

5. Lack of paved

footpaths causing 

dust and pollution

2. Encroached 

pathways by 

vehicle parking

4. Encroached

footpaths 

creating conflicts

6. Dead building 

frontages and 

visually poor 

urban edge

Vishwavidyalaya station area Saket station area
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Data Analysis – Demography

INFERENCES

 Duration of stay – Majority of commuters have stayed in 
Delhi for more than 4 years

 Gender – Majority of respondents are male commuters

 Occupation – Majority of respondents are employed in 
government or private sectors

 Age group – Majority of commuters belong to 18-35 age 
group 

 Educational qualification – Majority of commuters are 
well educated and can respond rationally
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Duration of stay of commuters in Delhi Gender-wise Distribution of Commuters

Age-wise Distribution of Commuters Educational Qualification of Commuters

Occupation-wise Distribution of Commuters

1 2

4 5

3
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Data Analysis – Travel Behaviour

 Majority of 
commuters 
travel on all 
weekdays

 It is followed by 
commuters who 
travel daily
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Trip Frequency-wise Distribution of Commuters

Trip Duration-wise Distribution of Commuters

Trip Purpose-wise Distribution of Commuters

Vehicle Ownership of Commuters

 Majority of 
commuters 
travel to reach 
their workplace

 It is followed by 
commuters who 
travel to reach 
educational 
institutions

 Majority of 
commuters 
travel for a total 
duration of 30-
45 minutes and 
45 minutes – 1 
hour, followed 
by 15-30 
minutes in their 
entire trip

 Majority of 
commuters 
do not own 
a cycle

 50% of 
commuters 
own a 4-
wheeler or 
2-wheeler

 Cycles 
owned are 
also not 
used

1 2

43
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Data Analysis – Accessibility 

FIRST MILE CONNECTIVITY

 Most of the commuters travel
for 15-30 minutes

 No commuter travels for
more than 30 minutes to
reach metro stations

 Most of the commuters walk
to reach the stations

 No commuter uses shared
cycle, taxi/ cabs, and cycle-
rickshaws as a mode of
transport
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LAST MILE CONNECTIVITY

 Most of the commuters travel
for 5-15 minutes

 Most of the commuters walk
to reach their destination

 No commuter uses shared
cycle, taxi/cabs, and cycle-
rickshaws as a mode of
transport

First Mile Connectivity – Time Duration First Mile Connectivity – Mode Share

Last Mile Connectivity – Time Duration Last Mile Connectivity – Mode Share

1 2

43
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Importance and Satisfaction Attributes

S.NO. ATTRIBUTES
IMPORTANCE SATISFACTION

MEAN RANK MEAN RANK

1 Infrastructure 3.66 2 2.93 1

2 Public Amenities 3.22 4 2.73 2

3 Safety and Security 3.95 1 2.62 3

4 Comfortable Environment 3.59 3 2.27 4

5 Built Environment 2.43 5 2.92 1
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0

1

2

3

4
Infrastructure

Public Amenities

Safety and Security
Comfortable
Environment

Built Environment

Mean/Importance Mean/Satisfaction

Analysis of Importance and Satisfaction Attributes Means for Importance and Satisfaction Attributes

Mean for attributes of importance is higher than satisfaction. Overall

importance and satisfaction values show that commuters are

dissatisfied with existing pedestrian facilities.

S.NO. ATTRIBUTES
IMPORTANCE SATISFACTION

QUADRANT
MEAN SD MEAN SD

1 INFRASTRUCTURE 3.66 1.519 2.93 1.396 Quadrant-A

1.1 Wide footpaths 3.79 1.381 2.80 1.332 Quadrant-A

1.2 Continuity of footpaths 3.58 1.518 2.70 1.289 Quadrant-A

1.3 Good surface quality of footpaths 3.77 1.490 2.80 1.332 Quadrant-A

1.4 Universal design and accessibility 3.50 1.684 3.42 1.629 Quadrant-B

2 PUBLIC AMENITIES 3.22 1.469 2.73 1.241 Quadrant-A

2.1 Street furniture 2.46 1.336 2.49 1.090 Quadrant-D

2.2 Toilet facilities 3.27 1.448 2.43 1.306 Quadrant-A

2.3 Food & Beverage shops 2.22 1.271 2.90 1.078 Quadrant-D

2.4 Encroachment-free footpaths 3.42 1.629 2.47 1.318 Quadrant-A

2.5 Footpaths free from stray animals 3.86 1.688 2.29 1.326 Quadrant-A

2.6 Proximity to nearest metro station 4.07 1.443 3.81 1.329 Quadrant-B

3 SAFETY AND SECURITY 3.95 1.538 2.62 1.272 Quadrant-A

3.1 Adequate street lighting 4.26 1.402 2.86 1.379 Quadrant-A

3.2 Wayfinding/ signages 3.63 1.641 2.79 1.399 Quadrant-A

3.3 Crossing facilities on roads 4.11 1.448 2.93 1.165 Quadrant-A

3.4 Slow speed of motorized vehicles 3.81 1.587 2.13 1.068 Quadrant-A

3.5 Street surveillance 3.96 1.612 2.41 1.352 Quadrant-A

4 COMFORTABLE ENVIRONMENT 3.59 1.461 2.27 1.147 Quadrant-A

4.1 Shaded pathways 3.25 1.418 2.49 1.280 Quadrant-A

4.2 Cleanliness 3.95 1.418 2.36 1.157 Quadrant-A

4.3 Good air quality 3.83 1.458 1.86 0.936 Quadrant-A

4.4 Less noise 3.41 1.433 2.19 1.126 Quadrant-A

4.5 Good ambience 3.53 1.577 2.45 1.239 Quadrant-A

5 BUILT ENVIRONMENT 2.43 1.268 2.92 0.852 Quadrant-D

5.1 Building frontage and aesthetics 2.06 1.116 2.83 0.881 Quadrant-D

5.2 Building height 2.35 1.259 3.05 0.781 Quadrant-C

5.3 Building setback 2.87 1.429 2.89 0.893 Quadrant-D
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Importance-Satisfaction Analysis
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Satisfaction

Quadrant A
'Concentrate here'

Quadrant B
'Keep up the good work'

Quadrant D
'Low priority'

Quadrant C
'Possible overkill'

S.NO. ATTRIBUTES QUADRANT

1 INFRASTRUCTURE A

1.1 Wide footpaths

1.2 Continuity of footpaths

1.3 Good surface quality of footpaths

1.4 Universal design and accessibility

2 PUBLIC AMENITIES A

2.1 Street furniture

2.2 Toilet facilities

2.3 Food & Beverage shops

2.4 Encroachment-free footpaths

2.5 Footpaths free from stray animals

2.6 Proximity to nearest metro station

3 SAFETY AND SECURITY A

3.1 Adequate street lighting

3.2 Wayfinding/ signages

3.3 Crossing facilities on roads

3.4 Slow speed of motorized vehicles

3.5 Street surveillance

4 COMFORTABLE ENVIRONMENT A

4.1 Shaded pathways

4.2 Cleanliness

4.3 Good air quality

4.4 Less noise 

4.5 Good ambience

5 BUILT ENVIRONMENT D

5.1 Building frontage and aesthetics

5.2 Building height

5.3 Building setback

Locating each attribute of Walking in Importance-Satisfaction Analysis (ISA) Matrix 
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Station Area Inventory Data

S.NO. STATION NAME SAKET VISHWAVIDYALAYA

GENERAL ATTRIBUTES

1 Platform Accessibility Satisfied Good

2 Access Routes Facilities Poor Satisfied

3 Feeder Connectivity Satisfied Good

4 Parking Facilities Satisfied Satisfied

5 City Connectivity Good Good

PEDESTRIAN ATTRIBUTES

1 Physical Infrastructure Satisfied Good

2 Public Amenities Satisfied Satisfied

3 Safety and Security Poor Good

4 Comfort and Ambience Poor Good

5 Built Environment Satisfied Good
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 Attributes requiring more concentration (high importance rate but less
satisfaction rate) – Physical infrastructure, public amenities, safety and security,
and comfortable environment

 Attributes lying in low priority zone (less importance rate and less satisfaction
rate) – Built environment

2.93
3.66

2.73
3.22

2.62
3.95

2.27
3.59

2.92
2.43
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Satisfaction

Quadrant A
'Concentrate here'

Quadrant B
'Keep up the good work'

Quadrant D
'Low priority'

Quadrant C
'Possible overkill'

S.NO. ATTRIBUTES
MEAN VALUES

QUADRANT
IMPORTANCE SATISFACTION

1 Infrastructure 3.66 2.93 A

2 Public Amenities 3.22 2.73 A

3 Safety and Security 3.95 2.62 A

4 Comfortable Environment 3.59 2.27 A

5 Built Environment 2.43 2.92 D

CROSSING

S

SURVEILLANCE

FOOTPATH WIDTH

N
O
I
S
E

CLEANLINESS

CONTINUITY

TOILETS

SUB - ATTRIBUTES

STREETLIGH

T

PROXIMIT

Y

S
P
E
E
D

AIR QUALITY A
C
C
E
S
S
I
B
I
L
I
T

Y

AMBIENC

E

QUALIT

Y

SHADED PATHWAY

S
I
G
N
A
G
E
S ENCROACHMENT-

FREE

STREET 

FURNITURE

F
&
B
s

SETBACK

BUILDING 

HEIGHT

A
E
S
T
H
E
T
I
C

S

FRONTAGE



Investigating the Attributes Influencing Pedestrian Behaviour of Commuters for Enhancing Accessibility of Metro Stations: A Case Study of Delhi, India

Mahima Kanojia  |  Dr. Shubhajit Sadhukhan |  Namia Islam  

Conclusion
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is Majority of metro 

commuters prefer to walk
to cover the first and last 
mile. Need to identify 
areas of interventions 
regarding pedestrian 
infrastructure arises

Most attributes of walking 
show a low satisfaction 
rate. This suggests that 
most of the commuters 
prefer walking but do 
not find it safe or 
comfortable

No differences in overall 
importance and 
satisfaction pertaining to 
gender and station area
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Vishwavidyalaya station 
area performs way better 
than Saket station area in 
all the aspects. This is 
due to well laid out road 
infrastructure

High footfall of Delhi 
University students 
demand sidewalks. 
However, a crucial 
inference is that the 
provision of pedestrian 
facilities should not 
depend on demand; in 
fact, it should generate 
demand and urge 
people to walk
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Eliminating barriers like 
irregular manhole covers, 
broken paving, and 
electric sub-stations

Carry out holistic 
planning at the design 
stage itself such as 
planning of bulb-outs, 
green buffer areas, 
drainage systems, 
crossing facilities, 
subways, intersections,  
and foot-over bridges

Well-integrated 
components such as 
locations of trees, 
streetlights, traffic signals 
and signages, sitting 
spaces, vending areas, 
parking facilities, dustbins

The study enables 
planners and policy 
makers to learn about the 
issues and focus areas 
in first mile connectivity 
and prepare future plans 
of action



To propose detailed 
physical design 
enhancement measures 
for the selected stations 
and for other metro 
stations with similar urban 
conditions, in order to 
make them more safe, 
inclusive, and 
accessible by walking
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