=

JUNE 1995

401

The growing population and consequently
the travel demand has been increasing at
geometric progression in urban areas. In many
of the cities, the vehicle population has reached
alarming proportions in relation to the road
network available. Given the high densily of
population and the scarcity of land, it is almost
impossible in many cities to increase the road
capacity substantially. Though the quality and
the width of roads, can be improved/expanded,
that alone would not be enough to
accommodate the growing vehicle population
and the travel demand. This prompts to work
out some alternative ways of meeting the
increasing transport demand given the
constraints of land, capital, and the need to
control the energy consumption, the pollution
and the accidents.

URBANISATION

The trend towards urbanisation in India
is inevitable and irreversible, eventhough India
is predominantly rural. As per the 1991 census
the urban population accounts for 25.72
percent of the total population in the Country.
It was only 10.84 percent at the beginning of
the century and 17.29 percent in 1951. The
growth of urbanisation in India is presented in

Table-1

* Shri Sahoo is with the Ministry of Surface Transport,
Government of India.

Table-1: Growth of Urbanisation in India

Census Number of Urban Urban  Decennial

Ycar UAs/Towns population population Growth

as % of rate of

total urban
population population

(%)

1901 1827 25851873 10.84 —_
1911 1815 25941633 10.29 0.35
1921 1949 28086167 11.18 8,27
1931 2072 33455989 11,99 19.12
1941 2250 44153297 13.86 31.97
1951 2843 62443709 17.29 41.42
1961 2365 78936603 17.97 26.41
1971 2590 109113977 19.91 38.23
1981 3378 159462547 23.34 46.14
1991 3768 217177625 25.72 36.19

The decadal growth rate of urban
population in the country during 1980s at 36%
was nearly 50% more than that of the growth of
the total population in the country at 23.5%.

The growth of urban population in the
country is nol only explosive but also highly
skewed. The bigger towns having a population

.of more than one lakh dominate the urban

scenario today. In 1901, such towns accounted
for 26% of the urban population, which
increased to 65.2% in 1991, although the
number of towns in this category increased
from 24 to 296 during the same period. And
number, as well as the share of population in
smaller {owns (below 10,000 population) have
decreased over the years. '
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There are 23 melropolitan cities in the
country with a population of more than one

million each. These cities account for roughly '

one third of the country's urban population
and one-twelth of the country'’s total population.
The population in these “cities have been
Increasing at an annual average compound
growth rate of 8.37 percent, a faster rate than
that of smaller cities, The highest growth of
population during 1981-91 is recorded by
Visakhapatnam (74.27 percent) followed by
Hyderabad (67.04 percent). The lowest growth
is recorded in Calcutta (18.73 percent) preceded
by Patna (19.55 percent). If the growth rate
during 1981-91 is assumed to prevail the total
urban population would be 402 million. by
2011 and by the time quite a number of cities
would become metropolitan. The existing 23
metropolitan cities would have a population of
100 million bx 2001 and 143 million by 2011.

There are four mega cities in the country
with a population of more than 5 million.
These are Bombay, Calcutta, Delhi and Madras.
Of the 70.66 million population in the 23
metropolitan cities, 37.22 million or 52.68
percent reside in these four large metropolitan
cities. The explosive growth of urbanisation, as
discussed above, is not a cause for concern. It
Is inevitable and desirable as it contributes to
growth process. In many Western countries,
about 3/4 of the total population live in urban
areas. What is, therefore, important is that the
planners have to accept this reality and make
adequate provisions to meet: the increasing
requirement of infrastructural facilities.

URBAN TRANSPORTATION

While urbanisation is rapid and the
population in urban areas double in a period of
about two decades, the travel demand within
the urban areas increase by around 4 to 8
times. Three factors are responsible for this.
First is the increase in population which needs
more people to be moved. The second factor is
the mobility, expressed in terms of Per Capita
Trip Rate (PCTR) which increases because of
the change in the social economic characteristics
of the trip maker and the increase in the wide
variety of opportunities offered by the city. The
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third faclor {s the average frip length (ATL)
which is increasing due to continuous Physica]
expansion of the cily and distribution of the
aclivities over a wide spatial [rame,

DISTINGUISHING CHARACTERISTICS

The provision of transport service and the
decision making therein are unique in more
than one way. For example, like any other Service
once the service is provided, it cannot be stored,
Either it has to be used or wasted. But unlike
other businesses, the operator cannot adjust
the capacily, viz. carrying capacity in a bus
every now and then to conform to the
fluctuations in demand. This peculiar feature
of transport operation is responsible for the low
load [actor and hence decisions regarding the
pricing have to make allowance for this. Further
the operator does not know exactly the unit of
output. While the cost is related to the bus
kilometre, and the revenue to the passenger
kilometres performed, the commuters demand
is a trip from a particular origin to a particular
deslination. The above problems get aggravated
in the urban context. The basic characteristics
of urban passenger market are :

~ The demand for public transport is highly
peaked at the time of journey to and from
work, education and business. If service
capacity is to be planned to meet the peak
requirement, the facilities and resources
have to remain under-utilised during the

peak hours. This will affect the unit cost
adversely -

- The average trip length in urban areas is
relatively low and therefore the vehicle
utilisation also becomes less

- The use of local public transport is
relatively high, because of the high density
of population, which makes the operation
of public transport economical.

ESTIMATION OF TRAVEL DEMAND

The travel demand in a city is a_direct
function of the level of population and is
determined in the following manner :
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D = PXPCIRX ATL
Where D = travel demand in passenger
kms
P = N+F
Where N = Natural population
F = Floating population
PCTR = Per capita trip rate
ATL = Average trip length in kms.

PCTR and ATL are direct functions of

population. The estimating equations for these
are :

PCTR =0.42 + 0.065 P

ATL = 16 - 16 e %8¢

Where P = Population in million

Other factors like size and configuration
of the city and level of socio-economic activity
have a bearing on PCTR and ATL and
consequently.on the travel demand. These are,
however, approximated by the population.

Since the population in big cities is
increasing at a rapid rate, it has a magnified
impact on the travel demand through increased
ATR and PCTR. If we take two hypothetical
cities having population of 5 million and 10
million respectively, the travel demand in these
cities would work out :

D = P X PCTR X ATL

5,000,000 X (0.42 + 0.065 X 5 ) X

(16 - 16 e ©1%0)

=03t 54 Cr, pass. kms. for cily (1)

10000000X(042+0065X10)X A
—

(16 16 e-01819))

= 14, 29 Cr. pass. kms. for c1ty " (2)
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It is observed from the above calculations,
that as the population doubles, the travel
demand quadruples. : T

The travel demand is met by both private
and public modes of transportation. It has
been statistically found that the share of public
transport in a city which depends on a number
of factors, can be approximated by the size of
population. The estimating equation is® ¢

PT = 0.80 - 0.80 e ~033P

Where PT

= Percentage share of public
transport which comprises
_bus and rail.
) Populatioh in million.

A city with a higher population has a
higher share of public transport. Taking the
above example of two hypothetical cities, the
shares would be AR

0.80 - 0.80 e3® " = 64.6% for city (1)

0.80 - 0.80 e-® 19 = 77% for city . . (2)

The share of these two cities would be as
follows :

Private
(Lakh pass. Kms.)

Public |
(Lakh pass. Kms.) |

Cily - 1 S2OPAEES 05
City -2 + 1101 328

Depending upon the capacity of the railway
infrastructure, the requirement of buses can be
worked out for-a city. The passenger kms
performed by a bus in a year is derived as
[ollows : .

No. of Kms. No. of days" . Utilisaﬁon
opcrated by a X on the road X g:;rayciinti X of carrying
bus per day in a year capacity

~ The No. of buses reqﬁiféd coiﬂd be found -

6ut by
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Public Transport requirement - 5
Requirement met by Railways

Passenger Kms performed by a bus in a year

“In cities like Delhi, where public transport
Is synonymous with transport by bus, railways
being negligible, the number of buses required
works out quite high. If this high order is not
met, people resort to personalised modes of
conveyance.

URBAN ROADS

The length of urban roads in the year
1992 was only 1,89,400 kms which is about
8.7 percent of the total roads in the country as
against the urban population of 25.72 percent.
For the decade 81-91 while the urban population
grew by 36.19 percent, the vehicle population
grew by 263 percent; and the urban roads grew
by 51 percent. As a result, urban roads are
becoming congested day by day.

VEHICLE POPULATION

There were 23 million plus cities in the
country in 1991. The passenger vehicle
population in respect of these cilies is presented
In Annexure - 1. It is observed that these 23
cities have 8.2 percent of the {olal population of
the country as against 36.8 percent of passenger
vehicle population. As a resull, the number of
passenger vehicles per 1,00,000 population for
these cities is 10468 as against the all India
average of 2438. The percentage of {iwo wheeler
is 77 in these cities in comparison to the all
India average of 79. The vehicle population
during the decade 81-91 increased by 263
percent in these cities and by 296 percent in
the country. The growth in passenger vehicle
population and the share of personalised
vehicles in urban areas is marginally less than
that of the country despite the high density.of
population and relatively less road space.

The category-wise share of passenger
vehicles to all India lotal:is presented in

Table-2.

)
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Table-2 : Population of Passenger Vehicleg
in 23 Metropolitan Cities (1993

Vehicle type All Metrm .
India politan me

Cities politay

Cities to

All Indja

B
All Passenger Vehicles 21467 7904 35,89
Two Wheelers 17026 5910 34.7)
Three Wheelers 730 306 4).99
Cars, Jeeps & Taxis 3330 1572 47.9)
Bus 381 113 2966

IL is observed [rom the above table that
these 23 cilies have nearly half of the country’s
Cars, Jeeps and Taxis as against 29.66% of
buses.

EXTERNALITIES

(i) Accidents : Cities are accident infested,
Aboul 50% of the tolal accidents occur an urban
roads which form only about 8 percent of the
lotal road network in the country. Twelve
melropolitan cities (as per 1981 Census) for
which data are available, have reported 45472
accidents involving 5371 casuallies during the
year 1992. This means that about 16.5% of the
tolal accidents in the country have occurred in
these cities. ‘

It has been statistically found that the
trips generaled is direclly and positively related
to the number of accidents.

A = -1726.96 + 121.827 T
Where A = Number of accidents in a city
T = Number of passenger trips

generaled in lakhs in the city.

Trips generated is a direct function of
population and affects the traflic volume directly.
While the population , trips, travel demand and
consequently vehicle population in the urban areas
are likely (o increase at a fast rate in the coming
years the number of accidents will also increase.
This happens precisely because of constraints on
road space which cannotl be increased beyond 2
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limit because of the high density of population. As
the scope for increase of road space on the surface is
limited, one has to think of increasing road capacily
vertically, i.e. construction of roads above the surface
or underground. The cost of construction of roads
underground being prohibitive, it may be advisable
to construct roads above the existing roads.

ENERGY

Road transport is highly fuel-intensive.
Road transport consumes about 82% of the
total energy consumed in the transport sector
which account for one fourth of the Lotal energy
consumed in the country. The energy
consumption by road transport [or the year
1991-92 is given below :

POL
consumption
(million tonnes)

Energy
consumption
(million tonnes of
coal replacement)
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The road {ransport mostly consumes liquid
fuels like gasoline (motor spirit) and diesel oil
(HSD). The consumption of diesel oil in the
counlry Is growing at the rate of 9 percent and
that of gasoline at 7 percent annually. . This
leads lo increased import of POL which coupled
with the hike in international oil price, is
becoming a serious drain on the scarce foreign
exchange of the country.

The growth and composition of vehicle
population has been quite unfavourable to
fuel consumption. Not only the growth rate of
vehicles is very high, but also the share of the
personalised vehicles (low occupancy vehicles)
in total is very high. For the 23 metropolitan
cities, the low occupancy vehicles like two
wheelers, three wheelers (passengers), cars,
jeeps and taxis constitute about 98.5 percent
while the high occupancy vehicles i.e. bus
constitute only 1.43 percent. The lowest
occupancy vehicle i.e. two wheelers alone
constitutes 75 percent. The growth of the

Road Transport 159.75 18.42 personalised vehicles has been quite high (two
wheelers 6.8%). The special feature of these
Share of road 81.78 84.42 personalised vehicles is that although the fuel
transport to consumption per vehicle km is low, per
transport sector passenger km it works out quite high. The
following example illustrates the point : '
Vehicle Type of KMPL Carrying Pass.Kms  Price Cost/Pass
fuel capacily per KL. (Rs.) km. (Paise)
Bus HSD 4.5 66 297 7.00 2.35
Two Wheeler MS 5.0 2 100 17.00 17.00

The fuel efficiency of various vehicles at
optimum speed is as follows ::

Vehicle CC/Veh. Km. CC/Pass. Km.
Scooter 18.7 . 15.1
Ambassador 75.8 9.45
Urban Bus 247.7 3.7

It is evident from the above workings that
the fuel cost of one passenger km by two wheeler
is about 7 times more than that of bus. This

fact coupled with a high proportion of low
occupancy vehicles is responsible for high POL
consumption. The need of the hour, therefore,
is to promote high occupancy vehicles, so that
the per unit cost is minimum and to promote
those types of transport which uses less or does
not use POL products at all. .

ENVIRONMENT

Road transport is considered as a major
source of environmental pollution, since the
vehicles are operated on petroleum-based fuels.








{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

