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 It could be concluded that cars and two-wheelers are the 

major contributors to the total emissions produced by all 

vehicles in all cities. In Category 5 and 6 cities IPT 

vehicles also contribute significantly to total emission 
levels. It is evident that more public transport vehicles would 

decrease the total emission produced on the road. 

The public transport system is the most effective way to 

reduce the number of vehicles as well as the total emissions 

on the road. This is also the only way to a more equitable 

allocation of road space with people, rather than vehicles. 

The effects of incorporating adequate public transport 

(ranging from 30 to 70 percent) in 87 urban centers in India in 

the future year (2021) clearly illustrate the above. (See 

Tables 3.24 and Table 3.25). 

Table 3.24: Total Fuel Consumption/day by Vehicles With 
and Without Public Transport in 2021/day (in Kilo Ltrs) 

City  
Category 

Without Adequate PT With Adequate PT Reduction In 
Total Fuel 

Consumption 
(%) PV PT TOTAL PV PT TOTAL 

1 16 2 18 14 3 17 6 

2 445 114 559 425 77 502 10 

3 2401 216 2617 1426 685 2112 19 

4 2554 248 2802 1247 851 2099 25 

5 & 6 23020 14144 37164 25305 13089 38395 3 

Table 3.25: Total Emission Production/day by Vehicles With 
and Without Public Transport in 2021 (in Tons) 

City 
Category  

Without Adequate PT With Adequate PT Reduction in 
Total Emissions 

(%) PV PT TOTAL PV PT TOTAL 

1 2 0 3 3 0 3 11 
2 68 8 76 72 8 80 5 
3 242 48 290 405 15 420 31 
4 200 58 258 412 16 428 40 

5 & 6 565 198 763 1157 103 1259 7 

 

It is evident that the introduction of adequate public 

transport to the different cities in India reduces total fuel 

usage from 3 to 25 percent in the bigger cities and about 6-19 

percent in small cities. 

Public transport will be the 

most effective alternative to  

vehicle emissions. 
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 3.5 GENERIC RELATIONSHIPS FOR URBAN 

TRANSPORT 

The information collated in Chapter 2 can be generalized over 

the country to provide useful information across various 

parameters.  We have segmented this information into two 

sections.  The first one is the relationships of traffic 

characteristics with city level parameters.  We have found 

interesting similarities with the study carried out in the 1994 

RITES study which we have presented as well.  The second is 

specific to the parameters of the models that we have 

developed which will only apply to the form of the models 

that have been calibrated in this report. 

3.5.1 Functional Relationships of City Level 

Parameters and Trip Characteristics 

Various traffic characteristics such as per capita travel 

demand, trip length etc are compared with the city 

parameters such as area, population, etc to establish suitable 

relationships between them. A comparison of the same 

wherever possible is made with RITES observations for similar 

relationships. These are presented in Figure 3.6 to Figure 3.8.  

Relationship developed for per capita travel per day and Area 

of the city by RITES and WSA is presented in Figure 3.6. It is 

seen from the graph that there is a close relationship with 

RITES study for smaller cities, while for larger cities, the 1994 

values is lower compared with the 2007 values.   

The relationship between average trip length and area of the 

city is presented in Figure 3.7.  Similar observation could be 

made here also.  This could possibly be due to the huge two 

wheeler increase which has given the opportunity to travel 

more distance than in 1994. 
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Figure 3.6: Relationship Developed for Per capita travel- 
Km per day (PKM) Vs Area of city 

 

 

 
 

 
 

Figure 3.7: Relationship Developed for Average Trip Length 
Vs Area of city 

 

The relationship between  walk trips as a percentage and trip 

length developed by the two studies are presented in Figure 

3.8.  The relationships from both the studies look similar for 

smaller/medium size cities, while a higher walk share is 

observed in the present study. 
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Figure 3.8: Relationship Developed for Share of Walk Trips 

Vs Trip Length 
 

3.5.1.1 Other Generic Relations  

Speed- flow curves on relationships between traffic flow and 

speed have been establised for different link types. These 

curves have been developed with data across cities and hence 

can be used for any urban area in India. The curves are 

presented in Figure 3.9.  These relationships are for running 

speed (not for journey time) and directional flow. 

 
Figure 3.9: Speed –Flow Curves Developed for 

different road carriageways 
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Attempt has been made to develop a relation between various 

trip parameters and variables such as population, shape 

factor, slum population, available bus fleet, etc. The 

following linear equations are found to be best. 

Where, 

X1- Population in lakhs and  

X2- Shape factor of the city, which is calculated as the ratio 

of Minimum Spread of the city (in Kms) and Maximum Spread 

(in Kms) 

Where, 

X1- Bus supply/ lakh Population and  

X2- Slum population  in % (a proxy variable for lower income 

households) 

Where, 

X1- IPT vehicle population/ lakh Population   

Where, 

            X1- Trip length (km) and 

X2- Shape factor 

Where, 

X1- Slum population in % (a proxy variable for lower income  

households) and 

X2- Shape factor 

Eqn. (1):  Trip length (Kms)  =  0.0476* X1 + 4.7726* X2, 

R2= 0.96 

Eqn. (2):  PT Share (%)  =  0.00949* X1 + 0.18218* X2, 

R2= 0.78 

Eqn. (3):  IPT Share (%)  =  0.000088 * X1,  

R2= 0.73 

Eqn. (5):  Cycle Share (%) = 0.200* X1 + 0.150* X2, 

R2= 0.74 

Eqn. (4):  Walk Share (%)  =  -0.0025* X1 + 0.3961* X2, 

R2= 0.82 
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 3.5.2 Generic Parameters of Urban Travel 

Demand Models  

Trip Generation:  Trip production and attraction equations 

have been developed at a city category level and is presented 

in Table 3.26. 

Table 3.26: Trip Generation Equations developed at a city 
category level  

Sl. 
no Category Trip Production Trip Attraction 

1 Category 1 TP = 0.0303 * Population + 15.86   TA = 0.0711 * Employment + 35   

2 Category 2 TP = 0.05 * Population +294.51  TA = 0.022 * Employment + 411.11   

3 Category 3 TP  = 0.08109 * Population  TA = 0.066447 * Employment  

4 Category 4 TP = 0.168 * Population +557.33 TA  = 0.67 * Employment + 233.33 

5 Category 5 TP = 0.03789 * Population TA = 0.153726 * Employment  

6 Category 6 
TP  = 0.070023 * Population + 
236.36  

TA  = 0.189388 * Employment + 
195.867   

Friction factor coefficients (a, b, c) : Relationships have been  

developed for impedence function parameters or friction 

factor coefficients for calibratation of the gravity model.   

The equation for the impedence function is as follows: 

         Fij = aCbij e - cCij 

Where,  

  ‘F’ is the  Deterrence/Friction Function  and  

 ‘a b, c’ are the Friction factor coefficients 

Mode choice utility function coefficients (α, β):   The 

relationships developed for mode choice utility function 

coefficients (α, β)  in terms of various parameters for various 

modes are presented in Table 3.26. 

The relationships developed are presented in Figure 3.10 to 

Figure 3.12. 
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Figure 3.10: Relationship Developed for Distribution 
function ‘a’ Vs Population of city 

 

Figure 3.11: Relationship Developed for Distribution 
function ‘b’ Vs Population of city 

 

 
Figure 3.12: Relationship Developed for Distribution 

function ‘c’ Vs Population of city 
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 Table 3.26 Relationships developed for mode choice utility 
function coefficients 

Mode Relationship 

PT 

α = 1.891E-04*Population (in lakh)^2+-5.799E-

03*Population (in lakh) 

β = -1.466E-04*Population (in lakh)^2+2.319E-

02*Population (in lakh) 

Auto 

Rickshaw 

α = 9.1208E-07*IPT / lakh of population ^2+-5.955E-

04*IPT / lakh of population 

β = 9.825E-05*buses/ lakh of population ^2+-5.103E-

03*buses/ lakh of population  

Two 

Wheelers 

α = 0.6855*Shape Factor^2+-0.327*Shape Factor 

β = 3.1036E-06*IPT / lakh of population ^2+-2.3195E-

03*IPT / lakh of population  

Car 

α = 5.978E-07*IPT / lakh of population ^2+-2.8523E-

04*IPT / lakh of population  

β = -0.1273*Shape Factor^2+4.923E-02*Shape Factor 

 

3.6 MODEL TEST ON TRANSIT ORIENTED 

DEVELOPMENT (TOD) 

The City Development Plans (CDP) when developed, should 

incorporate a balanced transport system serving these 

landuses to enhance the regional mobility.  That requires an 

integration of landuse patterns and transport systems during 

the development of the CDP itself.  This is a common practice 

elsewhere in the world. 

However, in India, most of the City Development Plans 

developed have not integrated the transport system plans into 

them.  All these years, the transport system planning is not 

been considered as a vital component of the overall planning 

of cities.  As a result, the transport planners have to fit in a 
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 transport system into the already planned or developed 

landuse patterns.  

This has resulted in contributing a not so efficient transport 

system that serves the urban population to the maximum 

extent. 

A Transit Oriented Development plan would bring out the 

relationship between the landuse and public transport more 

clearly and efficiently.  A Transit Oriented Development 

would allow the growth and redevelopment to take place 

along the transit corridors.  In other words, the densities 

would be higher and aligned along the corridors of transit 

systems.  Conversely, the transit corridors would pass through 

high density patterns. 

In this regard, a case study was taken up where the density 

pattern was redistributed to be centered on the planned 

transit corridor.  Since the travel generated in an urban area 

is a function of landuse, by having high density patterns 

spread around a transit corridor (which is a TOD itself), a 

significant impact on travel characteristics is observed. 

The city selected as the case study for applying the TOD 

principles is Thiruvananthapuram. The travel demand model 

developed to forecast the travel patterns and mode shares 

under different landuse scenarios for Thiruvananthapuram is 

used for the study.  Based on the travel pattern and the 

centers of attraction in the city, a Mass Transit corridor is 

proposed from Sreekaryam to Pappanamcodu.  Most of the 

work centers and the CBD area are served by the corridor.  To 

bring in the concept of Transit Oriented Development into the 

case study, the land use densities are redistributed and high 

density patterns are applied along the proposed transit 

corridor.  About 50% of the population and 70% of the 

employment were distributed along the corridor. The impact 

observed by doing so is significant enough to demonstrate the 

importance of following TOD principles in our urban areas.   

The redistribution of densities to bring out the concept of 

TOD in Trivandrum is shown in the Figure 3.12. 

There is a need to integrate 

urban and transport planning. 
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 The most significant impact of having TOD is the increase in 

the public transport mode share.  In the absence of any TOD, 

the public transport mode share is found to be around 28% for 

the year 2021.  However, under the TOD scenario, the same 

mode share jumped to about 42%.   

With the National Urban Transport Policy (NUTP) advocating 

the importance of public transport in cities, incorporating 

landuse and transport in the form TOD will immensely 

contribute towards achieving the vision of NUTP.  The change 

in the mode shares of different categories of vehicles before 

and after applying TOD principles is shown in Table 3.27. 

Figure 3.12: Redistribution of densities in Trivandrum 
 
Table 3.27: Mode-shares 

Mode 2021 - Do Nothing  
Without Mass Transit 

2021 - Do Nothing  
With Mass Transit using TOD 

Two Wheelers 77011 43% 64261 36% 

Car 14328 8% 13192 7% 

Auto rickshaw 37610 21% 25692 14% 

PT  50147 28% 75951 42% 
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 Other important positive impacts of introducing TOD in an 

urban area are on the congestion ratios and the speeds.   

Ten different locations along the transit corridor are 

identified and the impact of TOD is observed at these 

locations.   

The reductions in the volume-capacity ratios and the increase 

in speeds are shown in Table 3.28. 

Table 3.28: V/C Ratios and Speeds 

Sl. 
no Major road 

V/C Ratio Speed km/hr 

Do 
nothing 

With 
TOD 

Do 
nothing 

With 
TOD 

1 MG Road 2.34 1.29 13.45 19.86 

2 NH - 47 to Nagercoil 4.24 3.86 8.13 9.16 

3 NH - 47 to Ernakulam 3.58 2.46 8.71 10.61 

4 NH - Bypass 3.93 3.52 12.10 14.83 

5 SH - 2 4.34 2.87 6.48 9.73 

6 MC Road 0.87 0.45 22.58 23.00 

7 Mahilamandiram Road 3.17 2.9 6.85 8.83 

8 Pipeline Road 2.81 2.61 5.73 6.82 

9 Airport Road 2.6 1.95 7.88 10.88 

10 Kovalam Road 3.28 2.84 11.43 13.15 

 
It can be concluded from the case study, that a successful 

Transit Oriented Development can significantly increase the 

public transport mode share.  It would hence imply that the 

private vehicle ownership will be reduced in areas where TOD 

is implemented.  The study also reveals that TOD relieves 

congestion along major corridors and thereby increases 

speeds on these corridors. 
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  4 URBAN TRANSPORTATION 

INVESTMENT NEEDS AND 
INSTITUTIONAL FRAMEWORK  

 
4.1 Urban Transport Investment Needs 

4.1.1 Present Urban Transport Investment Record 

Accurate estimation of urban transportation expenditure is a 

difficult task as the transportation infrastructure for urban 

area is implemented by various agencies such as Local 

Planning Authorities/ Development Authorities, Urban local 

bodies, NHAI/State Highways/PWDs, Traffic Police etc.  

As per, ‘Municipal Finance and Municipal Services in India: 

Present Status and Future Prospects’ a paper published by Dr. 

Mukesh P. Mathur (Professor and Coordinator Indo-USAID 

FIRE(D) Project, National Institute of Urban Affairs (NIUA), 

New Delhi, India) in 2001, on an average, municipalities are 

spending Rs. 747/- per capita  annually on various municipal 

activities and functions.  Out of Rs. 747/-, Rs. 70.19/- is spent 

on urban roads, which is about 9% of the total expenditure, by 

the Municipalities.  Multiplying this per capita expenditure 

with the urban population of India (about 29 crores), it could 

be estimated that approximately Rs. 2,035 Crores is spent 

annually on urban roads by the local bodies itself. As 

explained above, this amount forms only a part of the total 

expenditure on urban transportation as a number of other 

agencies are also involved in implementation of urban 

transport projects. 

Several other authoritative studies have been undertaken to 

estimate the quantum of funds required for the upgradation 

of urban infrastructure. The India Infrastructure Report, 1996 

estimates the annual investment need for urban water supply, 

sanitation and roads at about 28,035 crores per year for the 

next ten years. The estimates made in the India Infrastructure 
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 Report, 1996 (also known as the Rakesh Mohan Committee 

Report) 1  for various urban sectors is given in Table 4.1.  

Table 4.1 Investment Requirements - 1996-2005  
Sector  Gross Investment in Rs. in  Bn. 

(FY 1996 - FY 2005)  
Power  6,244 
Urban Infrastructure  2,878 
Roads  950 
Ports  250 
Other transport  2,046 
Communications  1,915 
Total 14,283 

Estimates by Rail India Technical and Economic Services 

(RITES) indicate that the amount required for urban transport 

infrastructure investment in cities with population 100,000 or 

more during the next 20 years would be of the order of 

Rs.207,000 crore. 

According to the Eleventh Five Year Plan Working Group 

Estimates2, the total financial requirements come to Rs. 

57,400 crores as summarized in Table 4.2. 

Table 4.2 Urban Transport Requirement of funds according 
to Eleventh Five Year Plan 

Details Rs in Crores 

Capacity Building 100 

0.1 - 0.5 million cities 3,700 

0.5 - 1 million cities 4,000 

1 - 4 million cities 11,600 

4 million plus cities 6,000 

MRT for mega-cities 32,000 

Total 57,400 

It may be noticed from the above that out of the proposed 

allocation of Rs 57,400 crores, as much as Rs. 32,000 crores is 

only for MRT systems. This disproportionately high outlay 

proposed for MRT systems is primarily because many cities 

have come up with proposals for very high cost metro rail 

systems. There is a need to rigorously evaluate all such 

proposals and compel a complete and thorough evaluation of 

                                                 
1 These requirements were derived from growth assumptions for the Indian 

economy. Some of these assumptions were quite high (primarily in the 
manufacturing sector - 11% annual growth) and have not matched actual 
performance of the economy. Hence, the requirements could be lower in reality.   

2 Report of the Working Group for the 11th Five Year Plan on Urban Transport  
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 other technological alternatives (Alternate Analysis). If this is 

done, the required outlays may come down significantly.  

In view of the  higher anticipated economic growth  and the 

projected requirement of BRTS, Working Group  Report, 11th 

Five year plan, has been revised  the estiamte of Rs, 57,400 

Crores to a total requirement of Rs. 1,32,590  crores. 

4.1.2 Urban Transportation Investment Needs for 

the future 

To meet the transport needs of the future, investment 

requirements will increase to levels three to four times higher 

in real terms from the present levels. The financing of this 

level will be a massive task. While the government will 

continue to be a major source of funds for infrastructure, 

internal generation of resources by the sector itself will have 

to increase. Pricing of transport services and reduction in the 

costs will have to play a much bigger role than in the past. A 

larger role of the private sector is also visualized. 

 In a maze of subsidies and social service obligations public 

sector transport has lost the importance of commercial 

operations.  

Urban transport Policy of the Ministry of Urban development 

clearly indicates the areas and levels of possible government 

support in ‘planning to implementation of urban transport 

components’.  

4.1.2.1 Urban Transport Components 

Demand for urban transport components will be city specific 

to suit their requirements. However, the common 

requirements are listed below:  

i. Urban Roads 
1. Intra-city road network (capacity 
augmentation, new links) 
2. Inter-city roads (Bypasses, Development of 
major arterials in the outer-city area) 
3. Corridor development for major arterials 
within city 
 
4. Bridges, Flyovers, ROB/RUB, underpasses, etc 
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 ii. Traffic improvements 
1. Junction improvements 
2. Parking (Off-street / On-street) 

3. Road Information System 
      4.       Intelligent Transport System 

iii. NMT management 
1. Pedestrian foot path and safe crossing facilities 
2. Pedestrian subways 
3. Pedestrian zones 
4. Cycle tracks & terminals 

iv. Road Safety 
1. Signage 
2. Training & education 
3. Accident information system 
4. Trauma care facilities 
5. Management of accident prone areas 
6. Street lighting 

v. Mass transport system 
1. Commuter rails/LRTS/ Metro 
2. BRTS  
3. Bus transport system (intra-city / inter-city) 
4. Terminals 
5. Inter modal transfer facilities 
6. Inland water facilities 

vi. IPT 
1. Regulations (licensing, parking, routings etc) 
2. Terminals 

vii. Urban Transport Planning & Operation Data 
1. Urban Road Information System 
2. Data Collection 
3. Collation & Management  
4. Planning & research activities 

viii. Terminals 

1. Rail 
2. Bus (Inter-city/intra-city/Tourist etc) 

3. Truck terminals 
4. Circulation pattern 

 

4.1.2.2  Investment Requirements: Assessment  
Methodology 

An assessment of investment for urban transport sector of the 

country is made.   The 87 cities identified in the study is 

classified into four categories for the investment 

requirements. They are: 
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• Cities in the population range of <5 lakhs 

• Cities in the population range of 5- 10 lakhs 

• Cities in the population range of 10- 40 lakhs 

• Cities in the population range of >40 lakhs 

Number of cities in each category is presented in Table 4.3. 

Table 4.3 City categorization for Urban Transport 
Requirement in the future 

Category No. of Cities 

Cities in the population range of <5 lakhs 14 

Cities in the population range of 5- 10 
lakhs 

35 

Cities in the population range of 10- 40 
lakhs 

30 

Cities in the population range of >40 
lakhs 

8 

Total no. of Cities 87 

Transport infrastructure requirement for the next 20 years for 

each city categoty is derived separately and the basis is 

explained below.  The  assumptions made in computing 

category-wise  rate is detailed in Annexure 4.1. 

Urban  Transport Infrastructure needs of  cities in the 

population of <5 lakhs: These small and medium cities do not 

face any kind of mobility problems that are faced by larger 

cities. The objective of the interventions in this category of 

cities is to enable smooth traffic flow and prevent a decline in 

the use of non- motorised modes. This could be possible by 

ensuring that  travel by non- motorised modes to continue to 

be safe by providing separate slow moving vehilcle lanes, etc. 

Though these small cities would not require a mass rapid 

transit system in the future, implementation of bus transport 

along major corridors  for cities without PT currently and 

augmentation of bus services for cities having PT in the next 

20 years is essential. Following interventions are considered in 

the transport investment.   

 

Adequate Investments in 

traffic engineering and 

pedestrian management are 

required. 
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 • Urban roads 

o New and improvement of intra- city road 
network,   

o Bypasses and ring roads,  

o RoBs/RuBs 

• Traffic improvement 

o Junction improvements 

o On- street parking management 

o Signages and other traffic management 
measures 

• NMT management 

o Pedestrian foot path, safe crossing facilities, 
subways,  

o Cycle tracks 

• Implementation/Augmentation of buses including 
terminals and bays 

• Inland water transport 

• Creation of parking spaces for IPT  

• Road safety measures 

• Urban Transport Planning and Operation data 

It is estimated that every city in this category require an 

average of Rs. 700 Crores to satisfy the transport needs for 

next 20 years.  The total requirement for the 14 cities in this 

category is estimated as Rs. 9800 Crores. 

Urban  Transport Infrastructure needs of  cities in the 

population of 5-10 lakhs: In this category of cities, the focus 

of investment would be largely similar to the previous 

category. Hence al the items considered in the first category 

is retained. In addition, flyovers/under passes, pedestrian 

subways, off-street parking facilities, ITS, mofussil bus 

terminals and truck terminals are added. 

It is estimated that every city in this category would require 

Rs. 2,020 Crores for augmentaiton of transport infrastructure 

in the future.  Hence the financial requirement for all the 35 

cities falling in this category is estimated as Rs. 70,700 

Crores. 

Urban  Transport Infrastructure needs of  cities in the 

population of 10-40 lakhs: This category of cities will also 

need the same kind of requirements of 5-10 lakh cities would 

intervene, but in large quantom. In these cities, it is 

necessary to plan for  low to medium capacity mass transit 
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 system also along some of the high density corridors.  It is 

estimated that on an average every city in this category 

require Rs. 7240 Crores for the upgradation of transport 

infrastructure. All the 30 cities coming in this category would 

require a total investment of Rs. 2,17,200 Crores. 

Urban  Transport Infrastructure needs of  cities in the 

population of >40 lakhs: This category of cities would need 

largely the same interventions as the 10 - 40 lakhs population 

cities with the diference that these cities have to plan for  

medium to high capacity mass transport systems. It is 

estimated that each city would require an amount of Rs. 

17,210 Crores for the transport investments. The investment 

requirements for all 8 cities in the category would be about 

Rs.1,37,680 crores.   

4.1.2.3 Total Investment Requirement 

The total urban transport investment requirements for the 

identified 87 cities is estimated as Rs. 4, 35, 380 Crores. The 

summary of the investment is given in Table 4.4. 

Table 4.4 Total urban transport Investment Requirements 
for the identified 87 cities 

Category Rs. in Crores 

Cities in the population range of <5 lakhs 9,800 

Cities in the population range of 5- 10 lakhs 70,700 

Cities in the population range of 10- 40 
lakhs 2,17,200 

Cities in the population range of >40 lakhs 1,37,680 

Total  4,35,380 

 

4.1.2.4  Distribution of Various Components  

The distribution of various components is presented in Figure 

4.1.  At least 54% of the total investment will be required for 

developing public/mass transit systems. The investment for 

urban roads constitutes about 33% of the total investment. 

 
 
 
 

54% of the investment is to 

develop mass transport 

systems. 
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Figure 4.1 Investment Requirements of Various Urban 

 

4.1.2.5  Investment Phasing 

The estimated investment of the urban transport sector is 

phased in four equal periods of five years. The phasing of the 

proposed investments is presented in Table 4.5.  

Table 4.5: Phasing of Urban Transport Investment 
Category Rs. in Crores % 

2008-2012       1,57,020  36% 
2013-2017       1,34,880  31% 
2018-2022        80,050  18% 
2023-2027        63,430  15% 
Total       4,35,380  100% 
 

4.1.2.6 Funding Options 

There are certain areas of urban transport components that 

different stakeholders can participate so that the required 

funding and responsibilities can be shared with suitable 

coordination and regulation mechanism.  

Considering the funding pattern, legal aspects, 

implementation capacity, return potential, risks associated 

etc., urban transport components can be grouped for 

implementation. 
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 Projects that can be implemented by: 
 

• Local bodies 

• Local bodies with the fund support of State and 

Central governments 

• Local bodies with the fund/technical support of 

multilateral funding agencies 

• State or Central governments  

• Local bodies with the support of private participation 

• Private participation 

4.1.2.7  Areas and Forms of Private Participation 

 The possible areas of the urban transport projects for various 

implementation agencies are presented in Table 4.6. Low 

capital intensive with moderate technical requirements and 

high social responsibility projects can be taken up by ULBs. 

High capital intensive and more technical required projects 

like MRTS, LRTS, and structural projects shall be through the 

co-operation of State and Central governments on SPV format 

(eg; Metro in Delhi). Projects with overlapping responsibilities 

but with high return potentials with less risk and less 

gestation period shall be through private sector by 

BOT/Annuity formats. Private sector participation will be in 

the areas of high profitability with less/medium risks. Hence 

it is necessary to identify the appropriate areas for different 

types of private sector participation for implementing urban 

transport components.  

Private sector involvement in urban transport component can 

be the following forms: 

• Projects with social responsibility on sponsorship 

pattern (eg: improvement and maintenance of 

junctions). 

• Annuity format of BOT projects which have less return 

potentials and high capital intensive (eg: 

Development and maintenance City Roads in 

Trivandrum City). 
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• Commercial projects BOT projects (eg: Coimbatore 

Bypass in Tamil Nadu, Bridge connecting Wellington 

Island and Mattancherry in Kochi City in Kerala). 

• PPP for urban bus services: The PPP model for Indore 

city bus operation is presented in Annexure 4.2. 

The share of various urban transport projects with respect to 

the possible implementation mechanism is presented in Figure 

4.2.  It is found that about 37% of the investment can be 

undertaken under private participation, in which 29% can be 

implemented under BOT option of the private sector 

participation. 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 4.2 Share of Various Implementing Agencies for 
Implementation of Urban transport Investment 
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 Table 4.6: Possible Areas of Urban Transport Project 
Components for Implementation by Various Agencies 

 

ULB State Cntral 
Govt.

Multilateral 
Funding 
Agencies

Private 
Sector 
Sponsorship

Private 
Sector 
(Annuity)

Private 
Sector 
(BOT)

  i.      Urban Roads    
1.       Intra-city road network ( capacity augmentation, new links)

2.       Inter-city roads (Bypasses, Development of major arterials     
in the outer-city area)

3.       Corridor development for major arterials within city

4.       Flyovers, ROB/RUB, underpasses, pedestrian subways etc
  ii.      Traffic improvements           
1.       Junction improvements
2.       Parking (On-street)
3.       Parking (Off-street)
4.       Road Information System
5.       Bus Stops
  iii.      Road Safety                                                          
1.       Signage
2.       Training & education
3.       Accident information system
4.       Trauma care facilities
5.       Management of accident prone areas
6.       Street lighting
 iv.      Mass transport system
1.       MRTS/LRTS
2.       BRTS
3.       Bus Transport System (Intra-city)
4.       Bus Transport System (Inter-city)
5.       Inland water transport
6.      Intermodal transfer facilities
v. IPT
1.       Regulations (licensing, parking, routings etc)
2.       Terminals
vi.      Non- Motorized Vehicles
1.       Regulations (licensing, parking, routings etc)
2.       Terminals
  vii.      Pedestrian facilities
1.       Footpaths
2.       Pedestrian Zones
3.       Pedestrian crossing facilities
viii.      Urban Transport Planning & Operation Data
1.       Urban Road Information System
2.       Data Collection
3.       Collation & Management 
4.       Planning & research activities
 ix.      Road side Environment              
1.       Drains
2.       Regulations of Advertisement/Bill boards/Posters 
3.       Management of open spaces
 x.      Terminals
1.       Rail
2.       Bus (Inter-city/intra-city/Tourist etc)
3.       IPT
4.       Circulation pattern

Potential Role Players / Agencies

Urban Transport Components
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4.2 Institutional Framework 
In the present context, where the importance of urban 

infrastructure and its relevance is recognized to improve the 

living conditions of urbanites who contribute maximum to the 

national development, the role of urban transport is more 

relevant. MoUD’s recent thrust in urban transport projects 

through various schemes like JNURM explains this. Hence the 

proposed heavy investments in urban transport infrastructure 

needs proper guidance, planning, sustainability, adequate 

provisions for their maintenance and safeguard. Apart from 

the required fund, adequate expertise and proper 

institutional mechanism to implement the urban transport 

infrastructure is the basic requirement.  

Based on the review of the existing institutional system and 

the prevalent issues, the following suggestions are formulated 

and they include:    

Priority for UMTA implementation: The National Urban 

Transport Policy recognizes that the current structure of 

governance in the transport sector does not provide for the 

right co-ordination mechanisms to deal with urban transport 

problems. It recommends setting up of Unified Metropolitan 

Transport Authorities (UMTAs) in all million plus cities, to 

facilitate more co-ordinated planning and implementation of 

urban transport programs and projects and an integrated 

management of urban transport systems. 

Central Urban Transport Database management:  Creation 

of a centralized data base at city, district, State and central 

level for use by all the interested agencies.  This could also 

be a joint venture between Ministry of Urban Development 

and a private agency.  The data base consists of; 

• Identification of available data base with different 
agencies and the missing areas of data base that 
requires frequently for planning and monitoring 
purpose for urban infrastructure including transport. 
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 • A proper data collection system through primary 

surveys and periodical updation of the data for the 

missing data. 

• Collation and management of all data base. 

• Access to the data base to the stakeholders on 

appropriate ‘pricing’. 

• Data base can include all study projects reports, raw 

data, models, software etc. 

• Management of the data base by a committee 

representing all stakeholders with adequate 

responsibility and budget provisions (with more 

representation from government through user 

departments). 

• Use of latest technology in collection, collation, and 

management. 

• Ensuring private participation by entrusting the 

responsibility to suitable private sector firms with 

adequate control and supervision provision under the 

stake holder committee. 

• Details of the data and their items including updating 

provisions etc will be decided by the Committee with 

the support of a technical advisory forum. 

• Pricing mechanism with ‘no profit – no loss’ objective 

along with the minimum return requirement to the 

private sector investment should be introduced for 

the efficient operation of the system. 

Institutional strengthening:  The capacity building of 

technical experts in the high level and middle level in 

transport planning, engineering, management and 

maintenance will improve the efficiency of urban transport 

infrastructures, rather than current situation of managing the 

traffic by traffic police. The recognition of specialized nature 

of transport functions and assigning such personnel for 

minimum 2-3 years, clear cut positions and authority for 
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 different ranks, provision for external/lateral entry for 

limited durations, capacity building through compulsory 

training in traffic & transport to senior and middle level 

officials.  

Based on the functional requirements of urban transport 

infrastructure, additional transport planning experts should 

be added to the agencies responsible for planning. Suitable 

trainings should be made to the agencies responsible for 

implanting, maintaining and regulating the urban transport 

services.    

Urban transport software library: This includes 

Development, commissioning, acquiring and maintaining 

various software packages in Transport planning, Traffic 

engineering, GIS packages, etc.  This could b managed by the 

same set-up of data base management. 

Clearing house for new technologies / major projects / 

projects involving different agencies in urban 

transportation: The new technologies for better traffic 

management for urban areas, such as area traffic control, 

new types of license plates, smart card for registration and 

driving licenses, etc, should be tested and implemented in 

urban areas. 

A suitable permanent committee representing high level 

decision makers of different agencies involved in urban 

transport service, technical experts and representative of 

users can be used for this purpose that can also review and 

approve major urban transport projects. 
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5 SUMMARY FINDINGS 
5.1 Present Transport Scenario 

The share of personalized modes especially of two wheelers 

have gone up leaps and bounds clocking 12% per annum in the 

past two decades, while public transport has generally 

dwindled. Some public transport services have been even 

pushed out of business.  Consequently street congestion has 

dramatically increased and overall speeds on major corridors 

have dropped. 

Operating bus services in congested streets have become 

increasinghly difficult in congested networks with turn around 

times increasing by the day.  Fleet sizes in nearly all public 

undertakings have declined rather than grow to meet the 

demand (Table 5.1).  

Table 5.1: Growth of STU Bus Fleet 

City STU 

Year Annual 
Avg 

GR (%) – 
(2000- 
‘07) 

2000 2001 2002 2003 2004 2005 2006 2007 

Mumbai BEST 3269 3155 3075 3075 3074 3069 3075 3081 -0.8 

Delhi DTC 4916 4330 4466 2496 2905 3010 3143 2814 -7.7 

Chennai CHI-I 2353 2314 2211 2270 2251 2187 2176 2087 -1.7 

Kolkata CSTC 814 821 856 800 769 707 659 635 -3.5 

Ahmedabad AMTS 752 729 630 410 382 371 545 727 -0.5 

Pune PMT 657 664 647 662 697 764 784 752 1.9 

Chandigarh DCHNTU 393 395 404 - - - 405 404 0.4 

Bangalore BMTC 2110 2250 2446 2656 3062 3533 3802 3967 9.4 

Source: Various STUs 

 

Another important observation is the decline of NMT 

especially cycling.  Congestion, increase in trip lengths due to 

urban sprawl, increase in purchase power of people and 

totally inadequate facilities for cycling have all contributed to 

reducing cycling to less than 15% of the mode share which is 

down from nearly 25% in 1994.  And for pedestrians our city 

roads have simply forgotten they exist.  The percentage of 
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 roads with pedestrian footpaths runs to hardly 30% in most 

cities. 

Mode Share/Composition: The present day mode share for 

the 6 city categories is given in Table 5.2.   When this is 

compared with the 1994 values one can see a significant 

change in the public transport share (see Table 5.3). 

Table 5.2 Mode Share (%) -2007 

 City 
Category 

Walk Cycle Two 
Wheeler 

Public 
Transport Car IPT 

Category-1 a  34 3 26 5 27 5 

Category-1b 57 1 6 8 28 0 

Category-2  32 20 24 9 12 3 

Category-3  24 19 24 13 12 8 

Category-4  25 18 29 10 12 6 

Category-5 25 11 26 21 10 7 

Category-6 22 8 9 44 10 7 

National 28 11 16 27 13 6 
 

Table 5.3: Public Transport share Comparison with 1994 
Study  

City Category City Population 
 Range in lakhs 

WSA, 2007 
(%)* 

RITES, 1994 
(%) 

1 < 5.0 0.0 -15.6 14.9-22.7 

2 5.0 -10.0 0.0 - 22.5 22.7-29.1 

3 10.0 -20.0 0.0 - 50.8 28.1-35.6 

4 20.0 – 40.0 0.2 - 22.2 35.6-45.8 

5 40.0 - 80.0 11.2 – 32.1 45.8-59.7 

6 Above 80.0 35.2 - 54.0 59.7-78.7 
Note: A number of cities selected in the present study have no public 
transport facility.  In the present study, a high percentage of PT share 
(50.8%) is observed in category- 3,  as Kochi falls in this category, which is 
supplied with very good public transport). 

 

Trip Rate: The trip rate in almost all city categories have 

increased as expected. The increase of trip rate from 1994 to 

2007 is presented in Table 5.4. 
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 Table 5.4: Comparison of PCTR by city category- 2007 & 
1994  

City Category Population Range 
in lakhs WSA, 2007 RITES, 1994 

1 < 5.0 0.76 0.77-0.89 

2 5.0 -10.0 0.81 - 1.02 0.57-1.00 

3 10.0 -20.0 0.98 - 1.25 0.89-1.10 

4 20.0 – 40.0 1.20 - 1.29 1.10-1.20 

5 40.0 - 80.0 1.3 - 1.50 1.20-1.35 

6 Above 80.0 1.41 - 1.67 1.25-1.40 

 

Trip Length: With the increase in the sprawl of the city, 

average trip lenghts would naturally increase.  The average 

trip length for travel in each of the city categories is 

presented in Table 5.5. 

Table 5.5 Trip length (in KMs) by city category 
City Category Average Trip Length (Km) 

Category-1 a  2.4 

Category-1b 2.5 

Category-2  3.5 

Category-3  4.7 

Category-4  5.7 

Category-5 7.2 

Category-6 10.4 

National 7.7 
 

Journey Speeds: Our journey speed surveys were focused 

only on the main roads of a city.  The average speeds in our 

city roads is presented in Table 5.6. 

 
Table 5.6 Average Journey Speed by City category  

Category  
of cities 

Average journey speed on major 
corridors during peak hour (KMPH) 

Category-1 a 28 

Category-1b 25 

Category-2 24 

Category-3 24 

Category-4 22 

Category-5 21 

Category-6 17 
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 5.2 Forecast Scenario 

Transport models developed have been used to forecast 

traffic. Some of the salients of the do-nothing run is 

presented below. 

Estimated trips in the future: The daily trips in the 87 urban 

centres are anticipated to double from 2286 lakhs to 4819 

lakhs during the next 24 years (see Table 5.7). 

Table 5.7:  Category-wise projected daily trips of 87 Cities 
(including NMT) 

Category Passenger trips/day (in Lakhs) 

2007 2011 2021 2031 

Category-1 a 8.5 10.0 13.4 17.2 

Category-1b 7.5 8.8 12.0 15.6 

Category-2  263.1 308.3 423.0 558.3 

Category-3  427.7 498.2 675.6 871.9 

Category-4  183.6 210.4 309.6 433.5 

Category-5 403.6 469.8 675.2 868.0 

Category-6 992.1 1124.9 1552.4 2054.7 

Total 2286.0 2630.4 3661.2 4819.2 

Per Capita Trip Rate: The  city category-wise average per 

capita trip rate estimated for all modes including NMT is 

presented in Table 5.8.   

Table 5.8: Projected Per capita Trip Rate (all modes) 
   City    
Category 2007 2011 2021 2031 

 Category-1 a 0.8 0.8 0.9 1.0 

 Category-1 b 0.8 0.9 1.0 1.1 

 Category-2 1.0 1.0 1.1 1.2 

 Category-3 1.1 1.2 1.3 1.4 

 Category-4 1.3 1.3 1.4 1.6 

 Category-5 1.4 1.5 1.6 1.8 

  Category-6 1.5 1.6 1.8 2.0 

Average 1.1 1.2 1.3 1.4 

 

Mode Share: The future mode share including NMT is 

presented in Table 5.9.  A significant decrease in public 

transport and a very high increase in private mode share for 

all city categories is predicted.   
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Table 5.9: Estimated Mode Share for the selected Cities for 
future (%) 

City Category 
2007 2011 2021 2031 

PT PV+ 
IPT NMT PT PV+ 

IPT NMT PT PV+ 
IPT NMT PT PV+ 

IPT NMT 

Category-1 a  5 57 38 4 59 36 3 66 31 2 72 26 

Category-1b 8 34 58 7 37 56 5 47 48 3 57 40 

Category-2  9 39 53 8 42 50 6 51 43 5 58 36 

Category-3  13 43 44 12 46 43 10 52 38 9 57 34 

Category-4  10 47 43 9 49 42 8 51 41 8 52 40 

Category-5 22 42 36 21 45 35 15 51 34 12 54 34 

Category-6 46 24 30 42 28 30 31 40 29 26 46 28 

Average 16 41 43 15 44 42 11 51 38 9 57 34 

Note: PT- Public Transport, PV- Personal vehicles, IPT- Auto rickshaw, 
NMT- Non motorised transport including walk and cycles 

Speeds: Expected avegrage journey speeds on major corridors 

in future for various city categories are presented in Table 

5.10.  With higher share of cars on the roads, severe traffic 

congestion will be the order of the day. 

Table 5.10: Average Journey Speed by City Category  

Sl. No City 
Category 2007 2011 2021 2031 

1 Category-1 26 22 15 8 

2 Category-2  22 18 13 9 

3 Category-3  18 13 10 7 

4 Category-4  22 18 12 9 

5 Category-5 19 15 10 7 

6 Category-6 17 12 9 6 
Note: Speeds in KMPH 

5.3 Transport Indices 

Several indices have been developed for each selected city to 

evaluate the performance of the transportation system 

reflecting different perspectives. They are: 

• Accessibility Index (Public Transport and 

Service): Public Transport Accessibility Index is 

formulated as the inverse of the average distance (in 

km) to the nearest bus stop/railway station 
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 (suburban/metro). Service accessibility index is 

computed as the percentage  of work trips accessible 

within 15 minute time and 30 minute time for each 

city.   

• Congestion Index: is defined as  

Mobility Index = 1- (A/M), where  

A- Average journey speed observed on major 

corridors of the city during peak hours and  

M- Desirable Average journey speed on major road 
networks of a city during peak hour, which is 

assumed as 30 KMPH. 

• Walkability Index: is calculated as [(W1 x 

Availability of footpath)+ (w2 x  Pedestrian Facility 

rating)] 

Where, w1 and w2: Parametric weights (assumed 50% 

for both) 

 Availability of footpath:  Footpath length / 

Length of major roads in the   city and 

  Pedestrian Facility Rating:  Score estimated 

based on opinion on available pedestrian 

facility  

• City bus supply index: is formulated as, Index 

= City Bus fleet (public + private agency 

operations) for 1, 00,000 population) 

• Safety Index: is defined as 

Safety Index =   1/ Accident Fatality Index 

Accident Fatality Index is defined as the number 

of road accident deaths per lakh of population. 

• Para Transit Index is estimated as: 

                 Para Transit Index = Number of para transit 

vehicles for   10,000 population 

• Slow Moving Vehicles Index: The index is 

computed as: 
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 Slow Moving Vehicle Index = [(W1 x Availability of  

cycle tracks)+ (w2 x SMV share in trips)] 

Where,  

          w1 and w2: Parametric weights (assumed 50% 

for both) 

• On- street Parking Interference Index:  

 Parking Interference Index = 1/ (w1 x % of major 

road length used for on-street parking + w2 x on-

street parking demand on major roads) 

Where, w1 & w2 are the weightages, assumed   

50% for both parameters 

The index values computed for the selected 30 cities are 

presented in Table 5.11. Impact of availability of public 

transport on various indices are presented in Figure 5.1 and 

Figure 5.2.  

 

 
 

Figure 5.1: Impact of Availability of Public Transport on 
Congestion Index 

Figure 5.2: Impact of Availability of Public Transport on 
Para transit Index 
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 Table 5.11 Indices computed for the selected 30 cities 

 

Transport Performance Index : A Transport Performance 

Index has been derived for each city based on the indices 

computed, which has been considered as an overall measure 

of the efficiency of the transportation system of the 30 study 

cities. The indices and the corresponding weightage adopted 

in the calculation of transport performance index are as 

follows.  

 

Sl. No. 
City  

Name 

 Public 
 Transport 

Accessibility 
 Index 

Service 
Accessibility 
Index (% of 
Work trips 
accessible 

in 15 
minutes 

time) 

Congestion 
Index 

Walkability 
Index 

City Bus 
Transport 

Supply 
index 

Safety 
Index 

Para 
Transit 
Index 

Slow 
Moving 
Vehicle 
Index 

On- street 
 Parking  

Interference 
 Index 

1 Gangtok 0.00 94.12 0.21 0.30 0.00 0.04 0.00 0.00 0.59 

2 Panaji 0.88 73.47 0.07 0.32 7.64 0.02 30.20 0.02 0.47 

3 Shimla 0.70 76.84 0.13 0.22 8.66 0.06 0.00 0.00 0.54 

4 Pondicherry 2.12 85.68 0.20 0.37 8.62 0.04 39.70 0.07 1.80 

5 Bikaner 0.00 77.00 0.20 0.43 0.00 0.04 64.50 0.08 0.75 

6 Raipur 0.00 93.27 0.30 0.41 0.00 0.02 104.00 0.10 0.67 

7 Bhubaneswar 1.27 31.72 0.33 0.28 2.93 0.05 40.50 0.10 1.14 

8 Chandigarh 1.64 83.13 0.00 0.91 17.54 0.08 75.10 0.08 0.66 

9 Hubli Dharward 0.97 43.68 0.23 0.39 15.15 0.04 86.85 0.09 0.63 

10 Guwahati 1.22 56.00 0.33 0.39 5.55 0.03 52.50 0.09 1.37 

 11 Amritsar 0.00 68.85 0.20 0.31 0.00 0.06 91.30 0.09 1.24 

12 Trivandrum 1.71 54.00 0.23 0.34 20.03 0.06 63.70 0.09 0.74 

13 Madurai 2.13 69.50 0.10 0.40 42.77 0.11 53.70 0.08 0.69 

14 Agra 0.00 57.30 0.07 0.38 0.00 0.14 35.70 0.10 2.42 

15 Bhopal 0.95 45.00 0.20 0.47 12.82 0.08 79.70 0.08 1.09 

16 Kochi 1.47 57.30 0.17 0.57 16.07 0.09 70.10 0.03 1.00 

17 Patna 0.00 48.00 0.23 0.65 0.00 0.19 88.80 0.14 1.21 

18 Varanasi 0.00 46.00 0.41 0.33 0.00 0.16 64.49 0.08 0.98 

19 Nagpur 1.06 34.45 0.30 0.66 10.21 0.10 50.50 0.11 1.13 

20 Jaipur 1.38 51.00 0.30 0.64 11.11 0.06 46.70 0.05 1.33 

21 Kanpur 0.71 42.86 0.33 0.59 5.64 0.05 19.30 0.09 1.14 

22 Surat 0.00 53.95 0.31 0.62 2.87 0.15 63.15 0.07 1.31 

23 Pune 3.15 54.35 0.20 0.81 16.43 0.22 106.20 0.04 0.98 

24 Ahmedabad 2.49 21.54 0.30 0.85 12.99 0.14 73.90 0.06 2.03 

25 Hyderabad 1.62 6.08 0.37 0.68 31.88 0.06 76.60 0.03 1.24 

26 Chennai 1.38 12.00 0.37 0.77 33.39 0.07 64.18 0.04 1.26 

27 Bangalore 1.01 13.00 0.40 0.63 39.22 0.11 89.70 0.02 1.28 

28 Delhi 1.09 16.36 0.47 0.87 43.86 0.32 75.60 0.04 2.82 

29 Kolkata 1.12 14.00 0.40 0.81 26.20 0.08 28.50 0.03 3.00 

30 Mumbai 1.34 17.00 0.47 0.85 16.66 0.25 88.30 0.03 2.80 
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 • Public transport Accessibillity index (weightage -1)  

• Service Accessibility Index (% of Work trips accessible 
in 15 minutes time) -(weightage -1) 

• Congestion Index (weightage -2) 

• Walkability Index (weightage -2) 

• City Bus Transport Supply index (weightage -2) 

• Safety Index (weightage -1.5) 

• Slow Moving Vehicle Index (weightage -2) 

• On- street Parking Interference Index (weightage -1) 

 Initially all the transportation indices were converted to a 

scale of 100. The values corresponding to various indices for a 

city after multiplying with corresponding weightage are 

summed up to obtain the index for that city. (Note: the inverse 

of congestion index is taken in the calculation of the transport 

performance index). The transport performance index 

computed for each city is presented below. 

 

 

 

 

 

 

 

 

Transport Performance Index 

5.4 Trends and Relationships 

Various relationships between traffic characteristics such as 

per capita travel demand, trip length etc are compared with 

the city parameters and a comparison is made with RITES 
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observations for similar relationships. These are presented in 

Figure 5.5 to Figure 5.7.  

 

Figure 5.5: Relationship Developed for Per capita travel- 
Km per day (PKM) Vs Area of city 

 

 

 

 Figure 5.6: Relationship Developed for Average Trip 
Length Vs Area of city 

 

 
 

Figure 5.7: Relationship Developed for Share of Walk Trips 
Vs Trip Length 
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 5.5 Generic Relationships  

Speed- flow curves on relationships between traffic flow and 

speed have been establised for different link types. These 

curves have been developed with data across cities and hence 

can be used for any urban area in India. The curves are 

presented in Figure 5.8.  These relationships are for running 

speed (not for journey time) and directional flow. 

Figure 5.8: Speed- Flow Curves 

Attempt has been made to develop a relation between various 

trip parameters and variables such as population, shape 

factor, slum population, available bus fleet, etc.  

Where, 

X1- Population in lakhs and  

X2- Shape factor of the city, which is calculated as 

the ratio of Minimum Spread of the city (in Kms) and 

Maximum Spread (in Kms) 

 Eqn. (1):  Trip length (Kms)  =  0.0476* X1 + 4.7726* X2   
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Where, 

X1- Bus supply/ lakh Population and  

X2- Slum population  in % (a proxy variable for lower 

inco

me 

households) 

 

       Where, 

X1- IPT vehicle population/ lakh Population   

       Where, 

             X1- Trip length (km) and 

X2- Shape factor 

       Where, 

X1- Slum population in % (a proxy variable for 

lower income  households) and 

           X2- Shape factor 

5.6 Urban transport Investment needs 

An assessment of investment for urban transport sector of the 

country is made.   The 87 cities identified in the study is 

classified into four categories for the investment 

requirements.  

Transport infrastructure requirement for the next 20 years for 

each city categoty is derived separately. The objective of the 

interventions in small and medium cities is to enable smooth  

and safe traffic flow and prevent a decline in the use of non- 

motorised modes. This could be possible by ensuring that  

travel by non- motorised modes to continue to be safe by 

proper NMT management, improvement/development of 

urban roads, various traffic management measures,  

implementation of bus transport along major corridors  for 

cities without PT currently and augmentation of bus services 

Eqn. (2):  PT Share (%)  =  0.00949* X1 + 0.18218* X2   

Eqn. (3):  IPT Share (%)  =  0.000088 * X1         

Eqn. (5):  Cycle Share (%) = 0.200* X1 + 0.150* X2,     

Eqn. (4):  Walk Share (%)  =  -0.0025* X1 + 0.3961* 
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 for cities having PT in the next 20 years is essential. Larger  

cities would need largely the same interventions as 

small/medium cities with the diference that these cities have 

to plan for  medium to high capacity mass transport systems 

and terminals.   

Total Investment Requirement: The total urban transport 

investment requirements for the 87 cities is estimated as Rs. 

4, 35, 380 Crores. The summary of the investment is given in 

Table 5.2. 

Table 5.2 Total Urban Transport Investment Requirements 
for the identified 87 cities 

Category Rs. in Crores 
Cities in the population range of  <5 lakhs 9,800 

Cities in the population range of 5- 10 lakhs 70,700 

Cities in the population range of 10- 40 lakhs 2,17,200 

Cities in the population range of >40 lakhs 1,37,680 

Total  4,35,380 

 

Investment Phasing: The estimated investment of the urban 

transport sector is phased in four equal periods of five years. 

The phasing of the proposed investments is presented in Table 

5.3.  

Table 5.3: Phasing of Urban Transport Investment 

Category Rs. in Crores % 

2008-2012 1,57,020 36 

2013-2017 1,34,880 31 

2018-2022 80,050 18 

2023-2027 63,430 15 

Total 4,35,380 100 

5.7 Institutional Framework 

The proposed heavy urban transport infrastructure 

investments needs proper guidance, planning, sustainability, 

adequate provisions for their maintenance and safeguard. 

Apart from the required fund, adequate expertise and proper 

institutional mechanism to implement the urban transport 

infrastructure is the basic requirement.  The following 

suggestions are made for the proposed institutional 

framework:    
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 • Priority for UMTA implementation 

• Developemnt and management of Central Urban 

Transport Database  

• Strengthening of Institutional setup 

• Development of urban transport software library 

• Clearing house for new technologies / major projects 

/ projects involving different agencies in urban 

transportation. 

5.8  Key Policy Suggestions 

The central policy suggestions that have emerged from the 

present study are; 

• Focus transport Supply in the Mass transport 

domain:  There are a number of pointers in the data 

and analysis that we have carrried out that indicate 

that Mass Transport will be the only way forward.  Be 

it in the form of Buses, BRT’s, Monorails, LRT or Metro 

Systems.  A few transport indices such as Congestion 

Index and  Safety Index have performed better in 

cities with Public Transport Services.  It must be 

noted that many cities in India have no public 

transport.  Before we embark on the implementation 

of larger mass transport systems, there must be an 

effort to first ensure that bus systems are in place 

and the city bus index stands satisfied. 

• Serious attention is to be given to NMT:  With the 

environment friendly NMT declining, our cities are 

losing sustainability and it is imperative that this 

trend is reversed. 40% of todays trips in cities are by 

NMT and 25% of all fatal accidents involve NMT. Yet 

we have not focused on the much needed 

infrastructure to aid these modes. 

• Set up a Dedicated Transport Fund:   This study has 

established that urban transport needs a huge 

investment.  It would be important to consider a 

dedicated transport fund  to be established to meet 

this demand. 
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 • Give a thrust to TSM/ITS:  The accident information 

collected at the city level clearly indicate very unsafe 

conditions in our cities.  In almost all cities, traffic is 

mismanaged and road networks are being put to 

suboptimal use. 

o To optimise the present infrastructure,  

traffic system management to be  given 

immediate priority as this yields very high 

benefits with relatively low costs and will 

improve safety.   

o Wherever possible efforts on Transport 

Demand Management have to be pursued to 

ensure that optimal use of infrastructure is made. 

o There is ample evidence in other parts of the 

world that ITS brings about significant 

improvement in network efficiency.  ITS must 

be seen as a way forward in improving traffic 

conditions in our cities. 

• Create a National level Database: The virtual lack of 

a database on urban transport statistics has severely 

constrained the ability to formulate sound urban 

transport plans and reliably assess the impact of the 

different initiatives that have been taken. As a part of 

this study most of the data had to be recreated. It is 

essential to develop a Central Urban Transport 

Database.  Necessity of creating  a national level 

institute that would build up a database for use in 

planning, research, training, etc in the field of urban 

transport is brought out in the National Urban 

Transport Policy also. 

• The Institutional setup needs to be strengthened: If 

the identified investment has to be utilised properly,  

a Transportation Authority needs to be set up at the 

city level and a Clearing house for new technologies / 

major projects needs to be in place at a central level. 

• Develop transportation plans in conjunction with 

the Land use Development Plans:   
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 o A demonstration of the benefits of this has 

been carried out as part of this study which 

clearly shows the importance of Transit 

Oriented Development.  We must post haste 

start the process of conducting land use plans 

along with transport plans.  The terms of 

reference for both these components should 

be one. 

o  The transportation scenario witnessed in 

urban areas is changing drastically.  The 

differences between the 1994 study and this 

study suggests that if proper tracking of these 

changes have to be made to take suitable 

remedial action in time, it would be necessary 

to conduct updates once in 5 years atleast.    

It would be suitable to carry out 

Comprehensive Mobility plans at a city level 

once in 5 years so that the data from these 

can be used to update the overall transport 

strategy also once in 5 years. 

Way Forward 

Tremendous amount of data has been collected which has to 

be continued to be put to good use. This data can be used for 

other transportation projects and research.  

 

Transportation models calibrated under this study can be used 

for preparation of CMPs with little additional inputs which will 

then cut down duration of CMP preparation for the 30 

selected cities.  

 

Relationships developed for modeling including speed-flow 

curves, can be used to obtain strategic results for any city in 

India. 

 

For the equitable allocation of funds, one could use the 

transportation indices effectively as they serve as 

comparative measures between cities. Also cities can be 

asked to improve a certain index before they can obtain or 

apply for a particular fund. 

 


