
UP METRO

IMPACT OF NAVIGATION APPS 
ON TRAVEL BEHAVIOUR IN DELHI

Ede Sowmya
Sairam Dasari – Asst. Prof

Dr. Prof. Sanjay Gupta
School of Planning and Architecture, Delhi



INTRODUCTION

In the past few decades, 
rapid urbanisation is 

seen

Source: Digital In 2017: Global Overview

At present the 
Mobile internet 
users- 49% of 

total 
population

26% of 
users use 

phone

Source: SaveLIFE FoundationDistracted Driving In India -2017

So, People are depending on Technology and Large data base which is present online 

for directions

Based on the ETA shown 
by navigation maps people 
started diverting to other 

routes

How Is It Impacting Travel Behaviour   ?????

Route 
Choice 

Mode 
Choice 

Why Do People Use Navigation Apps   ?????



METHODOLOGY

Why This Study 
Is Important ????

Limited studies 
have been 

undertaken at 
global level and 

virtually 
insignificant no 

significant studies 
at national level



Literature Review

Google Maps is the leader by far, with a 72% share of monthly unique visitors. 

Google 
maps

Apple 
maps

Waze 
maps

Yahoo 
maps

Sygic
maps

Tomtom
Maps Maps.me MapquestHere 

Maps

Types Of Navigation Apps

Source:  eMarketer, 2018

Comparison Of Various Navigation Apps



Literature Review
HOW GOOGLE MAPS
WORKS ?????

Source: Dave Barth, product manager for Google 
Maps , Ex-Google Engineer Richard Russell 

ETA - official speed 

limits and recommended 

speeds, (speeds derived 

from road types, 

historical average speed, 

actual travel times from 

previous users, and real-

time traffic  information. 

Google maps uses 

crowdsourced traffic 

data technique for 

collecting live traffic 

conditions data

Example
Screenshot of Google 

Maps –
ITO – West Patel Nagar 

– Routes by various 
modes



DATA BASE

DELHI is selected as a case study

• Total population of Delhi as per census 2011 
is 1,67,87,941

• % of people having mobile phone – 68%

Information collected from 
Primary Surveys

Total 240 samples collected across 17 
survey locations 
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User Characteristics

Personal Characteristics 

• Navigation App usage is related to Age of the user,  Education, Income

Navigation App 

Users  - 79%

• 80-90% of users know
basic features of the app

• About 35% of navigation
app users use it at least
once a week while 25% of
them use the app daily.

Google maps –
98.9%

App usage is more  – 8 am -10 am 
and 4 pm -8 pm

53%

47%

62%

24%

85%

73%

21%

0% 20% 40% 60% 80% 100%

  check traffic conditions

 safety

 send directions

 selection of mode

 unknown location

 alternate routes

 suggested by some one

Reasons to use



Navigation App User Categories
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25%

18%
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User Category

Before the beginning

throughout the trip

In between the trip

Before begining and  Throughout the trip

Before begining and In between the trip

Category 1 - Before the beginning of

the trip

• 47% of users - mode choice is being 
affected by ETA shown by app

• Willingness to shift to another mode –
10% or 20% of time savings

100%

67%

83%

75%

18%

13%

80%

100%

58%

63%

20%

41%

17%
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Public…
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IPT
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Present mode wise – alternate choice

 Metro  Bus  Cab
 Auto  Car  2W

Category 2 - Though out the trip

• 36% of users use the app while self 
driving and 26% when travelling by Cab

• 79% - Observed Change in Route 
Dynamically and 93% of them divert to 
new route.

• 85% users use the app by seeing it.

• 2% increase in 
minor accidents

• 5% in sudden jerks after using Apps



Navigation App User Categories

Category 3 - In between the trip

• There are 30% graduates and
12% post graduate people who
don’t use the navigation app.

Characteristics of Non-Navigation app user

• 36% of the users use the app near intersection or junctions & 38% check when they 
reach any landmark

• 70% - Observed Change in Route Dynamically and 80% of them divert to new route.

22% 22% 18% 10% 14% 10%

0% 20% 40% 60% 80% 100%

Age profile of Non users <18   18- 25

25-30 30 - 35

35 - 40 40 - 50

50 -65 >65

22%

20%

8%

12%

22%

8%

18%

70%

16%

0% 20% 40% 60% 80%

doesn’t know how to use the app

 shows wrong route and wrong ETA

 gives wrong information about live…

 not convenient to use

doesn’t travel alone/drive

don’t feel safe to use it while driving 

 doesn't need much because don't…

 knows directions

 Others

Reasons for Not Using the app

Knows How 
to use the 
navigation 

app

72%

28%



Travel Characteristics
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User category wise Purpose of Trip

Business

Education

health

others

Recreation

Shopping

Social

Work

• All the categories users

use the navigation app

during peak hours only

• During non-peak hours -

before beginning of the trip.

• ATL , Avg. Delay

• User Category wise Mode Share



Comparison of travel behaviour before and after 
using the navigation app

• Savings in Time and  Distance

83%

86%

80%

84%

0% 50% 100%

Before the beginning

throughout the trip

In between the trip

Over all

Follow the same route or not

No Yes

Category 1 are more benefited - 30% savings in time by travelling 12% extra distance

Only 18% of users are using the navigation app for planning a trip. 



Case Study – Lajpat to ITO



Case Study – Lajpat to ITO

Lajpat Metro station – ITO (SPA) 4 Alternative Routes
1 –Mathura Road – ITO Junction (7.2km)
2- Pragati Maidan –Purana Qila (9.5 km)
3- Sarai Kale Khan – Baba Banda Singh Bahadur Setu ,
Lala Lajpat Rai Rd (11 km)
4 – NH 44 , Ring Road(11.5 km)



Case Study – Lajpat to ITO

• Extra 5669 vehicle kms travelled
has been increased, even Vehicle
Hrs is also increasing

• Extra Emissions are seen –3.2 tons
CO2, 0.09 tons NOx and 1.1 tons CO

• V/C along the roads has been
changing from 0.1 to 1

• Extra VOC - ₹ 11,14,240 VoT -₹ 65
• 88 kg of CNG, 79 Lt of Diesel and

167 Lt of Petrol is required



Issues and Conclusion
Benefits

- 100% agree that they get one or

other benefit – time saving & ease

of finding new places

+ 29% agree that they transport cost

has been reduced.

+ 34% of users feel that mobility

became safe & 33% of users feel

that Travelled Km are reduced

Issues - 62% of users - Don’t have   

any issues with the app 

22.9%

17.2%

15.6%

28.1%

16.1%

12.0%

5.7%

1.6%

2.6%
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7.8%
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 travelling more distance
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 Wrong location of…

 Wrong ETA

 Wrong traffic information

Roads which doesn’t exist

  Wrong public transport…

 Not clear interms of flyover

 unsafe area

Others

CONCLUSION

- Google maps is the most predominant one.

Even though Google maps has different

useful features, it still lacks in many

features

- 70% of them think time as a factor to

choose the shortest route

- people are travelling 16% of extra route

length for 12 min benefit

Additional features could be incorporated in it:

- Fuel cost should be given for the route

- Integration with traffic signals & Parking

spaces availability

- Accurate timetable for Public Transport

- Integrating Cab services & Public Transport

together within a trip.

- If any feature is added, notification should be

given, and list of features should be there, so

that users can know what features are

present in the app.



Conclusion & Recommendations

Collect various 
images of all localities
- Road Condition

Can collect data about 
• Carriage way , No. of lanes
• Capacities of road – Govt.

Integrate with 
Government 
Departments

Road Hierarchy , Signal Timings
Road  Information – Construction works, diversions, blocks

Accident prone areas

Volume present in the corridor is calculated using Free flow 
speeds, Density, and Speed using IIT Bombay study

Equilibrium Assignment - based on capacities of the road

Notification option –
if travelling through accident prone area or unsafe area

Incorporating Safe 
Routes Option

Improvements in the 
Navigation app

Assignment Method  for 
Route Choice 

Utilizing The Data From 
Various Sources Of 

Google – google Earth, 
Google street maps

Improving Live 
Traffic Data

Identify the routes which people don’t feel safe by Showing them 
images and asking them to rate using crowd sourcing
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