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Source: Song et al. (2017), Commuting travel time

and population densitv. 35 cities of China
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Urban form and Trav
behaviour

« High Density is correlated with share of

short distance trips (+)

« High density is correlated with NMT

share (+)

* High mix land use intensity is correlated

with less car use (-)

« High mix land use intensity is

correlated with short distance trips (-)
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university INn India

Only few examples of studies exists

MOUD — Wilbur Smiths Report on 30 Indian cities
Exclusive studies for
Ahmedabad

Rajkot

Vishakhapatnam

Delhi

Mumbai

Agartala

No comprehensive comparison of travel behavior
respect to socio-economic structure of cities

Relevant travel behavior data collected by Cel
of India (2011) is available at district level
Other workers
Only for work trips




48w Need for the research
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university  Research question and ‘

objectives
- Aim
- To understand the variation in travel behavior across districts In
India

- Objectives

- Null Hypothesis 1: The trip length does not significantly varies by
population in India

- If in case 1, null hypothesis is rejected then;

- Null Hypothesis 2: Trip length does not significantly varies with
respect to the socio-economic structure of the cities




Identification
of data set
and variables

Source of data —

* Census of India 2011

* District stats of India

* District census handbook

university

Collating data

O)
O Correlation
—_— analysis
O Economic
@) | variables
- Classification
-|q—5 of entities J
| .
Population
ANOVA test

Multi-variate
regression
analysis




Variables and datas
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Chennai UA
*
Kolkata UA
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Greater Mumbai UA
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Per-capita income

Population density varies between 0.35 persons per
ha and 265 persons per ha with mean = 9.31
persons per ha and s = 24.74 persons per ha

Index of economic activities with mean of 0.209 and
standard deviation of 1.131.

‘No travel share ranges between 10% and 59% with
mean of 33% and standard deviation of 9%




Contribution of | Contribution |percentage
secondary of tertiary urban
sector to sector to population
district GDP district GDP

Per- Index of
capita economic
income | activities

Population
density

Population density

Per-capitaincome

Index of economic
activities
Contribution of
secondary sector to
district GDP
Contribution of tertiary
sector to district GDP
Income < INR 12000
per month

Income between INR
12000 — 36000 per
month

Income > INR 36000
per month

Percentage urban
population

Work participation rate




Level of
urbanization

university

Index of
Population size economic
activities

Variables

Economic | Per capita
variables income

Contribution of
tertiary sector to
the district GDP

Classification procedure \ gy

population by
income

Two-step
cluster

_—> K-mean
cluster

Classifying districts




4o Cluster classifications ‘
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Model Summary Model Summary
Algorithm TwoStep Algorithm TwoStep

Inputs 1 Inputs 7

Clusters 3 Clusters 2

Cluster Quality Cluster Quality

oor Fair Good ‘ loor Fair Good
0 05 00 05 1.0 40 05 00 05 1.0
Silhouette measure of cohesion and separation Silhouette measure of cohesion and separation
Two-step cluster Two-step cluster classification for

classification for population correlated variables
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Cluster classifications — type 1
Based on population

Statistics

Mean Std. Minimum Maximum
(in millions) Deviation (in millions)  (in millions)
(in millions)

Cluster

No. Valid cases
6 10.77 3.14 1.72 16.79
119 3.86 0.88 2.80 7.21
234 1.71 0.58 0.24
359

Totals
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Cluster Number of
Case
Tertiary sector
contribution
Per-capita income
(INR)
Index of economic
activities (2007)
Percentage of

population in urban

Population density
(per hectare)
Percentage of
population with
income < INR
12,000

Percentage of
population with INR

rsity

NP NPFEP NMNPEPDNEDN

Cluster classifications —type 2 !
Based on socio-economic variables

Cluster N
classification
1 166

66
166
66
166
66
166
66
166
66
166

66

166

66

Mean Std. Minimum Maximum
Deviation

50%
56%
19403
51399
.078
.615
24%
43%
693
934
95%

88%

3%

7%

8%
11%
8263
14776
.085
2.462
14%
19%
706
2418
27%

12%

2%

4%

32%
32%
6122
Soids
.008
.020
5%
17%
35
48
82%

59%

6%

2%

73%
91%
35066
9981(s
525
19.811
99%
100%
4608
19652
99%

97%

11%

22%



Cluster Number of Case

1 2
100%
Patna UA
o
B50%
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rrelation between socio-economic factor
ddnp length frequency distribution

Cluster type 1(1 = large, 2 =
medium and 3 = small)
Cluster type 2 (1 = low
economic, 2 = high economic)

sector to district GDP

Model summar
Dependent

variables R Adjusted R Root

f
Square Square MSE d

No travel share 0.451 0.436 0.069 6, 30.74 0.000

225
e
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Regression analysis and results

Coefficients

No travel Share of trips Share of trips
share TL<1Kkm TL>5 km
Secondary sector contribution _—
Work participation rate _—
Population density 0 0
Cluster type 1 (base= large)

Tl 0.067 0012 0084
Small - 0069 0.007 -0.114

Cluster type 2 (base =2)

0.001

. 0087 0.001

Constant . ome 0317

* No travel share is more in districts of small size, less urbanization rate,
tertiary sector contribution to the district GDP and per capita income.

« Share of short trips does not varies significantly with population size,
population density and economic performance of the districts.

« Share of long distance trips is likely to increase with population size,
secondary sector contribution to the district GDP and work participation



Findings and Conclusions

- Travel behavior has been analysed for multiple districts in
India

- Trip length frequency distribution can be significantly
explained by —
- economic, socio-economic and development related variables

- Increasing population size of Indian districts is resulting in
Increasing share of long distance trips.

- Small size districts are likely to have more mix land use
Intensity thereby explaining high share of no travel

- Share of Short distance trips cannot be explained by the
population size of districts.

- Policy implications for sustainable transport policy

- Adoption of appropriate development policies to discourage
long distance trips in large size districts

- High economic performance of districts is associated with long
distance trips — need for appropriate PT infrastructure

- Adoption of NMT and development policy to retain the existing
share of short distance trips



Limitations and way forward

- Limitations
- Dataset ranges between 2007 — 2010
- Of the total 361 districts identified complete data is available for
only 232 districts
- Future research
- Need to explore the underlying pattern in modal share

- The impact of number of employees by establishment type,
transport infrastructure availability and vehicle ownership also need
to be studied.
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