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PREFACE 
I am a student of IIM Calcutta. I have just completed my first year of the Post 

graduate diploma in Management course. I was looking forward for an Internship 

opportunity that would provide me with a rich learning experience and a first-

hand opportunity to implement strategies and policies based on the knowledge I 

have gained from IIM Calcutta. 

Rakshak Foundation, an NGO provided me with the opportunity to work ona 

Project to Improve Bus service facilities in Chandigarh. I was introduced to my 

mentor Shri Ajoy sharma, IAS through Rakshak Foundation. This project work is a 

2 month long project and these 2 months have been nothing short of a wonderful 

journey.  

The project scope and deliverables were clearly laid down to me by my Mentor. I 

worked with Chandigarh transport Undertaking to analyse the public transport 

scenario of Chandigarh and to find strategies that would suit the city better.  
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Executive Summary 

 

Chandigarh is one of the well planned cities in India. It tops the chart in per-capita 

income levels and per-capita vehicle ownership in the nation. This has led to 

decrease in the modal share of Public transportation in Chandigarh which in turn 

has led to traffic congestion and vehicular pollution in the city.  

Chandigarh Transport undertaking, a government run bus service organisation is 

the sole responsible organisation which provides mass public transportation 

service in the Union territory. However it has not been able to attract public to the 

bus facilities largely due to lack of service quality and huge operational 

inefficiencies. 

The scope of the project is to devise a holistic and comprehensive transport 

planning strategy to increase the modal share of public transportation in the Union 

territory. Based on this goal, I under the able guidance of my mentor Shri Ajoy 

sharma, IAS have analysed the key factors both external and internal (to CTU) 

which affect the public transport system. This was done through benchmarking 

service quality parameters and operational inefficiencies of CTU to find out the 

root causes of the problem. It has been found out that Staff shortage and fleet 

shortage affects the public transportation system.  

To keep the public perspective as the forefront cause of this project it was also 

decided to conduct surveys to find out reasons behind poor usage of Bus transport 

facilities and to find out their willingness to switch to a chartered bus system. The 

survey results clearly indicate that lack of accessibility and waiting time are the 

two big factors apart from reasons like lack of punctuality and reliability that 

discourages the use of bus transport facility. Also almost 67% of respondents 

expressed their willingness to switch to a chartered bus facility if provided. 

Based on the literature study and survey results it has been recommended to 

provide a chartered bus system to employees and a feeder system in select routes 

based on route rationalisation studies. This can result in reduction in waiting time 

and improved accessibility and coverage. Other initiatives like implementing 

intelligent transport systems, forecasting and inventory management systems for 

spare parts, public-private participation will also cause an increase in the 

efficiency of city Bus services. It is also strongly recommended to augment the staff 

and fleet capacity to keep up the reliability of the Bus service. 
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1. Introduction 
 

1.1 Background Information  

Chandigarh – The City Beautiful: 

Chandigarh is a well-planned city having designed by world renowned architects 

like Le Corbusier. It is a Union territory and serves as the capital of two states – 

Punjab and Haryana. The city is divided into self-contained residential areas called 

Sectors. The city is replete with Greeneries and Parks which appeal to the 

aesthetics of the human mind and to the health of the human body. The city is 

designed to be a low-rise city. The city tops the charts of Human development 

indices and per-capita Income figures in the country. 1 

The Public transportation of Chandigarh is mainly taken care of by Chandigarh 

Transport undertaking which is a government run bus service institution to serve 

the transport needs of the general public. Autos and Taxis are other forms of public 

transport available in Chandigarh. Private participation in Bus services is not 

allowed as per a government order. Chandigarh Transport undertaking, generally 

called as CTU came into existence in the year 1966. It currently has a fleet strength 

of 417 buses and staff strength of 2048 employees. Apart from running city bus 

services it also runs bus services in Sub-urban routes and Long routes to nearby 

cities like Delhi, Amritsar and Shimla etc. 

CTU operates two types of routes – Grid routes and point-to-point routes. It has 

324 buses operating in the local routes i.e. serving the city’s population. There are 

70 routes in the city. CTU has 4 Depots and 2 Bus terminals – ISBT -17 and ISBT-

43. It has planned daily operations to cover 61000 kms/day by 2933 scheduled 

trips. It maintains a website chdctu.gov.in which provides public with adequate 

information and even facilities for searching routes. 

Table 1: Fleet strength of CTU 

Type of Bus  Quantity 

Low Floor white colour Bus 102 

Mini AC Bus 34 

Semi Low Floor Ordinary Green Colour Bus 60 

Low Floor HVAC red colour Bus 40 

HVAC Long route Bus 20 
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Standard size Ordinary Bus 212 

 

1.2 Main Problems, their scope and impact on the society 

The high per-capita income in Chandigarh has led to massive increase in personal 

vehicle ownership. Chandigarh again tops the chart for per-capita vehicle 

ownership in the country and the number of registered vehicles is growing at an 

alarming rate of 6%. The city is also small in area (114 Sq. kms.) being flanked by 

Punjab and Haryana on either side. This has led to increased usage of Personal 

vehicles. 

The modal share of Public transport has decreased to levels less than 20%. This 

has led to traffic congestion in the city which decreases the quality of living in such 

a well-planned city. This has also put pressure on the administration of the Union 

territory to develop parking spaces throughout the city. On the other hand it has 

also increased the levels of vehicular pollution in the city. All this has prompted the 

administration to think of ways and means to promote public transport among the 

public. 

On the other hand, CTU suffers from a lot of problems in acquiring buses to 

increase its fleet strength. The operations of CTU need tuning to increase the 

efficiency and service quality to appeal to the public.  

1.3 Goals and Objectives 

Primary Goal: 

The primary goal of the project is to build a Comprehensive Transport Strategy to 

increase the modal share of Public transport in Chandigarh. This goal leads to 

following sub-goals. 

 Appraisal of the existing scenario of Public Transport in Chandigarh 

 Benchmarking parameters of efficiency and Service quality of the Bus 

service in Chandigarh. 

 Finding methods to improve the Operational efficiency and service quality 

of the Bus service of CTU. 

 Infrastructure improvement studies in CTU and Chandigarh. 

 Collection of Primary data from the public to align the direction of the 

project to their needs. 

 Analysing different Strategies to attract public to Bus transport. 

 Finding the best strategies that fit the city’s demography and design. 

 Marketing and Branding strategies for CTU. 
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2. Methodology 

2.1 Literature Search 

A wide range of literature is available on the topic of Bus service improvement. My 
mentor Shri Ajoy sharma IAS, provided me with links to documents like the 
Comprehensive Mobility plan provided by RITES consultancy and tool kits and 
guidelines for Bus service improvement provided by IUT Delhi. Literature was also 
provided by Mr. Phoolka, Director (Transport). I also searched literature available 
over the internet. Guideline documents by renowned transport planning 
consultants like EMBARQ and by civil society groups like parisar also enabled me 
to gain a lot of knowledge. JNNURM guideline document by MoUD was studied by 
me to prepare tender documents to engage consultants for Route rationalisation 
and Implementation of Intelligent transport systems.  

2.2  Field Visit 

 Visited Depot number II to get first-hand knowledge on the conditions in a 
depot.  

 Visited sector 17, which is one of the busiest commercial hub of Chandigarh 
to study the various mobility problems that plagues public transportation in 
the region 

2.3  Surveys 

Conducted surveys in two places. The first survey was conducted among the 
employees of UT secretariat, Chandigarh. A report was prepared based on the 
same and it was submitted to my mentor. A similar survey was conducted in 5 
banks and 2 public offices in Sector – 17. The second survey posed a lot of 
challenges with lesser response ratios.  

2.4  Meetings and Interviews 

The study also included several meetings with my Mentor, Shri. Ajoy Sharma IAS, 
Mr. Phoolka, Director (Transport), CTU. There were also face-to-face interactions 
with other CTU officials and other members who helped making this study 
completed. The meetings with my mentor are provided in detail in Appendix A. 
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Table of Interviews and Meetings: 

Date Name Designation  Institution Topic of 

Discussion 

2 times 
every week 

Mr. 
Phoolka, 
PCS,  

Director ( 
Transport ) 

CTU Route 
Rationalisation, 
ITS, all type of 
data available 
in CTU, Route 
surveys. 

10.05.2013, 
16.05.2013 

Mr. 
Balwinder 
Singh 

Traffic 
Manager 

CTU Depots, Cost 
Impact analysis 
of Buses, staff 
situation 

22.05.2013 NA Head 
Mechanic 

CTU Maintenance of 
Buses. 
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3. Current NGO and Government Efforts 

The Administration of Chandigarh has taken proactive measures to deal with this 
problem of public transportation. The following efforts and initiatives are being 
undertaken by CTU and UT administration. 

 Procurement of user friendly Low floor buses (AC and Non-AC) under the 
guidance of Ministry of Urban development (MoUD) as part of the 
Jawaharlal Nehru National Urban Renewal Mission (JNNURM).  

 Engaging Consultants for Route Rationalisation studies to find out the 
transport pattern of Chandigarh. 80% of the funding of this project is 
provided by MoUD. 

 Engaging Consultants for implementing Intelligent Transport systems 
which would increase the operational efficiency of the service provider. 
Again 80% of the funding for this project is provided by MoUD. 

 Working jointly with World bank and MoUD to fund infrastructure 
improvement projects in Chandigarh. 

 Implementation of GPS systems in 50 buses. 
 Initiative for computerisation of Depots and stores. 
 Initiative to engage 100 drivers and conductors on Contract basis. 
 Initiative to recruit new drivers and conductors 
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4. Results and Discussions 
 

4.1 Findings from the literature 

PART-1: PROCESS PERFORMANCE MEASUREMENT: 

 Sources from literature were used to Benchmark the Service quality and 
operational efficiency of CTU. The following results were obtained.2 

Table 2: Service quality Benchmarks 

Parameter Calculations CTU Score Average score Best Score 
Best 
utility 

Regularity (Operated 
Km / Planned Km ) 52441/61000 85.96% 92.10% 99% MTC 

Network reach ( Bus 
stops / Sq km) 264/144 1.83 1.9 2.7 BMTC 

Number of buses / 
lakh of population 270/10.25 26.34 27.8 46.8 BMTC 

 

The above table clearly indicates the following things 

 CTU ranks below average in all Service quality benchmarks.  
 CTU ranks low in Regularity at 85.96% which is too low. The main reason 

behind this lack of regularity is extreme staff shortage which leads to lesser 
fleet utilisation which in turn affects the operated kms.  

 CTU ranks just below average in Network reach which indicates the 
accessibility of the service. Even though it is just close to average, it is 
extremely important in the context of Chandigarh. This must be improved 
to attract people towards public transport especially buses. 

 CTU again ranks below average in the Number of buses / lakh of population 
which is again a dampener in the cause to make Public transport attractive.  
 

Table 3: Operational Efficiency Benchmarks 

Parameters Calculation 
CTU 
Score Average Best 

Best 
Utility 

Fleet Utilisation ( No. of buses on 
road / Total No. of buses owned 
) 270/324 83.33 87.1 89.4 BEST 
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Bus utilisation  (km / bus / day) 53000/270 196.30 227.2 308.4 MTC 

Load factor ( % Occupancy )   60 67.9 73.6 BEST 

Staff Productivity ( Staff / No. of 
Buses owned ) 2048/417 4.911 7.7 5.8 BMTC 

 

The above table clearly indicates the following factors regarding the Operational 
efficiency of the bus service 

 CTU ranks less than the average in 3 of the 4 parameters. It fares well only 
in the staff productivity ratio which is a devil in the disguise. It will be dealt 
in the later points. 

 Even though CTU owns 324 buses for the local routes, only 270 buses are 
plying on the road. This is due to lack of proper maintenance on the part of 
CTU.  

 Bus utilisation per day is less than the average - 190 kms/day which is not a 
good sign. This is due to extreme staff shortage as about 180 buses are 
operated only in single shift. 

 Load factor is low at 60%. This will cause a strain on the finances of CTU. 
Route rationalisation studies are needed to increase the load factor. 

 The staff productivity figure seems to be the best in the nation. But under 
the veil it depicts the tremendous need for staff capacity augmentation. The 
service which has the best staff productivity is BMTC which as per the case 
analysis of Indian Institute of Transport, Delhi hires service providers to 
provide services on select routes based on competitive tender. This reduces 
the staff needs on the part of BMTC. But it is not so with the case of CTU as 
there is no private partnership at present.  

PART-2: ROLE OF FACTORS MENTIONED IN CASE STUDIES: 

A guidebook on Planning and operations for Bus services has been published by 
EMBARQ, a renowned consultancy on Transport planning.3 The document 
mentions seven key factors in creating a successful bus services based on success 
stories worldwide like London, Sao Paulo and Seoul. They are given as follows 

 Strong Political Leadership 
 Local Institution for Route reorganisation 
 Implementing Bus priority 
 Use of Technology 
 Innovations in Contracting and Tendering 
 Need for Managed subsidies to improve Quality of service 
 System Performance Monitoring and User Feedback 

Let us look at how CTU fares in these factors. 
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a. Strong Political Leadership: 
The Administration of Chandigarh is absolutely committed in improving the 
bus services. The administration has been proactive in taking a lot of 
initiatives to modernise and improve bus services. But Political Leadership 
is very important as the document mentions that only a strong political 
leadership can weather down opposition from stakeholders who can get 
antagonised by the various initiatives for improvement of bus services.  

b. Local Institution for Route reorganisation: 
CTU has taken an initiative to engage consultants for Route rationalisation 
studies. But CTU by itself is unable to carry out the process simply because 
it lacks qualified manpower to do the same. The appointment of qualified 
staff to undertake the activity can hugely boost the effective study and 
implementation of route reorganisation plans. 

c. Implementing Bus Priority: 
Bus priority includes providing dedicated lanes for Bus services and 
priority in traffic signals. This is absent right now but the administration 
has been studying the possibility of providing dedicated bus lanes. It is very 
important because a dedicated bus lane which will provide lesser travel 
times during peak hours will be a great attractive feature for a shift towards 
increased modal share of Public transport. 

d. Use of Technology: 
GPS system has been implemented in 50 buses at present. But it is not in 
working condition at present due to problems in Annual maintenance 
contract. But even then the system has not been used efficiently to monitor 
the performance of the buses. CTU is trying to implement Intelligent 
Transport system under the guidance of MoUD. This is a step in the positive 
direction but the success of it depends on the maintenance and proper use 
of the system to monitor the performance of the service. 

e. Innovations in Contracting and Tendering: 
This feature has been mentioned in the context of engaging private service 
providers for providing bus services. But private participation is not 
allowed as per a government order. But the time has come to open up doors 
to the private sector based on Gross cost contracts which will reduce 
instances of deviation from routes and fraud from the private participant. 

f. Need for Managed Subsidies to improve service quality: 
Subsidies have been provided from the government of Chandigarh. The 
effect of these subsidies can be improved by improving revenues from non-
fare sources like advertisements which is at present only 10% of the gross 
revenues of CTU.  

g. System Performance Monitoring and User Feedback: 
System performance monitoring though in existence is not efficient enough. 
The use of Information technology is very minimal. This leads to instances 
of theft. The depots, terminals and stores can be computerized for effective 
monitoring. The departments of CTU should also be computerized. This 
calls for a dedicated IT department with qualified personnel.  
User feedback is almost null in CTU with exception to petitions for new 
routes from the public. Regular user survey, mystery visits should be 
conducted to keep aware of the public needs and staff behaviour.  
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As it can be seen, CTU has been taking steps in the right direction on many of the 
factors mentioned above. But quick implementation and sustaining such initiatives 
will be the most important aspect to improve bus services. 

 
4.2 Finding from the fields and impact on the theoretical focus of the project 

A survey and field study was conducted in Sector – 17 which is one of the busiest 
commercial hub in Chandigarh to analyse the mobility problems and public 
transport scenario. The key findings from the survey are as follows. 

 Objective: 

The objective of this survey was to ascertain the following things 

i) To find the willingness among employees of commercial and public 

establishments in Sector 17 to switch to a chartered bus system 

provided by Chandigarh UT administration. 

ii) To ascertain the modal share, average trip length distribution of the 

employees in Sector 17.  

iii) To find the mobility challenges encountered by the public in the sector. 

Survey Methodology: 

Taking into account that the scarcity of time to get the survey filled due to the 

nature of respondents who are primarily employees in banks and public offices, 

the survey was prepared to be as short and small as possible to increase response 

rates. The survey questionnaire was a single page document.5 

The banks were contacted by personally visiting the managers of these banks to 

obtain permission and via other prominent personalities like Mr. Rajiv Tewari, 

Treasury officer cum Executive Magistrate who provided a lot of contacts and in 

fact helped in obtaining permissions from well-known establishments. I sincerely 

thank him for his support to the survey process. 

The following offices were part of the survey 

 Bank of Maharashtra 

 Andhra Bank 

 State Bank of Patiala 

 Punjab National Bank 

 Canara Bank 

 Accountant General’s Office 

 Income tax office 
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A lot of other banks and establishments were also contacted where it was 

difficult to obtain permission to conduct the surveys. Some prominent logical 

reasons were also obtained which resulted in such poor responses to the 

survey which will be elaborated in detail in the later part of this document. 

Survey results: 

 Willingness to switch to a Chartered bus system: 

67% of the respondents said that they would switch to a chartered Bus 

system if provided. 

 
Graph 1: Willingness to use Bus piechart 

 Modal Share and Trip length Distribution: 

 

Graph 2: Modal share piechart 
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Graph 3: Trip distance pie-chart 

 Status issue in travelling by bus: 

 
Graph 4: Status issue pie-chart 

 

 Reasons for not travelling in a bus: 

Respondents were provided with 11 reasons and were asked to rank these 

reasons to understand reasons which are more prominent. Some 

respondents didn’t have the time and patience to rank the reasons and 

simply ticked the reasons which they found applicable. Some respondents 

did rank the reasons. The results are therefore interpreted in two ways  

1. Percentage of respondents who ticked the reason 

2. Rank ordered as per rank provided by a lesser number of respondents. 
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Interpretation 1: Reasons ordered by percentage of votes for a reason: 

Table 4: Reasons for not using Bus service – Percentage votes 

Reason Percentage 

Bus timings not suitable 63.64 

Waiting time is high 60.61 

Not Easily accessible 57.58 

No punctuality and reliability 53.03 

I have a personal vehicle 53.03 

Non availability of seats 51.52 

Travelling time is high 50.00 

Cleanliness and hygiene 42.42 

No info  on routes 42.42 

Concern on safety 40.91 
I am sharing car / personal 
vehicle 34.85 

 

 

The results can be graphically interpreted as in the following chart 

 

Graph 5: Reasons for not using Bus service – percentage column chart 
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Interpretation 2: Weighted average Rank order as per rank provided by 

some respondents ( Rank 1 – Most important and Rank 11 – Least 

important ) 

Reason Rank 

Waiting time is high 3.05 

Not Easily accessible 3.50 

Travelling time is high 3.64 

No punctuality and reliability 4.05 

Bus timings not suitable 4.26 

No info  on routes 4.95 

Cleanliness and hygiene 5.85 

Non availability of seats 5.90 

Concern on safety 5.95 

I have a personal vehicle 7.30 
I am sharing car / personal 
vehicle 7.94 

Table 5: Reasons for not using Bus service - rank 

Graphical Interpretation of above result:

 

Graph 6: Reasons for not using Bus service –Rank column graph 

Insights from Results: 

 It can be seen that 67% of the respondents were willing to switch to a 

chartered bus system if provided. But the results should also be looked 

upon in a different light considering the fact that the request for a response 

were turned down in much larger numbers. In many banks the response 
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rate was as low as 20 to 30%. Others didn’t want to be part of the survey 

even after the reason for the survey being communicated to them. 

 The more interesting revelation is on the modal share front where it can be 

clearly seen that 38% of the respondents were coming to work by cars and 

36% by two wheelers. The percentage of respondents coming by bus was a 

meagre 5%. Even those who come by auto were up to the tune of 11% 

which is more than that of the share of bus users. This exposes a serious 

lack of bus mobility to Sector – 17 

 The trip distance graph again shows that 50% of trips originate from a 

distance of 5 to 10 km.  

 The notion of tying status to bus travel can be completely ignored since 

72% of respondents answering that status has no part to play with Bus 

travel. 

 Taking a balanced look at the two type of results on the reasons for not 

travelling in a bus, the following reasons appear prominent ( The 

highlighted ones being consistently dominant reasons ) 

a. Waiting time is high 

b. Not Easily accessible 

c. No punctuality and reliability 

d. Bus timings not suitable 

Important Observations on Mobility challenges in Sector 17: 

Having roamed about Sector 17 for more than a week to conduct this surveys the 

following observations were clear and obvious challenges threatening public 

transport mobility in the sector 

 Enormous Parking spaces:  

The sector is replete with vast areas of parking spaces. There is even a free 

two wheeler parking zone run by a business promotion council. There are 

also free and paid parking areas around sector 17. Some parking spaces 

even extend into the market area. This ensures easy access to the market 

area and the commercial area for those who come by personal vehicles. 

This subsidizes travel by personal vehicles to the area. 

 Fuel expenditure reimbursement: 

When I had a talk with a manager at Punjab & Sind bank which employs a 

large number of employees for obtaining permission to conduct a survey 

the following observation was made. The employees of the office had a 

reimbursement on Vehicle fuel expenditure as part of their salary structure 

and subsequently told me that the survey would not yield any good results 

in the bank. This is a huge obstacle in the way of promoting public transport 
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especially in a city like Chandigarh where a lot of workers are office going 

staff. The extent of such perks in other offices is to be found out. 

 

 Lack of proper public transport to Sector 17: 

ISBT 17 which is one of the largest bus terminuses for CTU is near to the 

Sector 17 market but still the following things should be taken into 

consideration 

a. Sector 17 market is by itself a vast market area where people walk from 

one end to the other end for shopping and other needs. This makes 

walking to the Bus terminus a painful thing.  The distance again is too 

short to avail a rickshaw or auto. Again the roads are busy and with 

multiple interconnections which leaves the pedestrians with multiple 

road crossings which makes it more difficult 

b. There are very less bus services which drop people near the market 

area. Public Transportation to sector 17 market area can be said as 

inadequate. This can be clearly seen from the modal share of buses 

which is close to 5%. 

 Proximity of Residential colonies: 

When I approached Life Insurance Corporation which employs about 250 

employees in its sector 17 office, I was told that they have colonies at a 

distance of 2 km from the office and hence they wouldn’t need buses. 

 Staggered Timings: 

A lot of employees especially those who work in banks made a comment 

that the time of leaving office is not fixed for them as they would stay back 

for a longer duration to complete the day’s work. This essentially leads us to 

the fact that even for a chartered bus system staggered timings are 

important.  

It can be clearly seen that there are factors like parking spaces that subsidizes 

travel by personal vehicles and lack of accessibility to public transport which 

further swings the balance in favour of Personal vehicle usage. It can be seen that 

Autos and Rickshaws are also not in demand in the market area simply because of 

cost economics. The place is entirely dominated by personal vehicle usage. 

Steps should be taken to introduce feeder bus services like vans and minibuses to 

ensure proper accessibility to nearby places. Shuttle type of services can be started 

from sector 17 market areas. This should be coupled with reduction or 

rationalising the parking space facility and its pricing. This should be done in 

consultation with Stakeholders like the market association to ensure that there is 

no damage caused to their business in general.  
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4.3 Gap analysis  

The administration have been taking steps in the following directions 

 Route Rationalisation 
 Implementation of Intelligent Transport systems 
 Procurement of New Buses 
 Staff capacity augmentation 
 Computerisation of Depots, Terminals and stores. 
 Development of Road infrastructure 

But the immediate concerns are providing accessibility and reducing the waiting 
time. The important things to be done now are 

 Immediate Staff capacity augmentation – This will ensure more Bus 
utilisation per day thereby increasing frequency. 

 Maintenance of Buses – This will ensure more fleet-utilisation again 
increasing coverage and frequency.  

 Bus priority - This will increase the average speed of the system reducing 
waiting time and travelling time. People will prefer such a system to avoid 
congestion and to ensure faster access. 

 Feeder system – This is important to widen the coverage and to increase the 
frequency in coverage areas. Initiatives have not been taken in this 
direction. 

 Maintenance of IT infrastructure – GPS system implemented in 50 buses has 
not been properly utilised. The benefit of such a system has not been 
attained. It is currently in shutdown condition. Thus the maintenance of IT 
infrastructure is a cause of concern which calls for setting up of a dedicated 
IT department.  

 Public-Private partnership: Public private partnership has not taken roots 
in Chandigarh. It is essential given the inefficiencies of the existing bus 
services.  

 Financial Viability: The operating ratio of CTU is 1.36 for the year 2011-12. 
This can be reduced by increasing non-fare revenue from advertisements 
and other commercial use of properties. The gap can further be reduced by 
decreasing overtime expenses. It requires appointment of new staff or 
through public-private partnership. Low floor buses, Standard size buses 
and HVAC buses have suffered from problems of low KMPL. This can be 
overcome by proper maintenance or through procurement of financially 
viable type of buses like Mini Buses which has better KMPL which will 
occupy a significant percentage of the fleet size.  
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PART-1: Route analysis: 

The sectors and their route connectivity have been tabulated below as per their 

category of density (Persons/acre) 

Table 6: Route Connectivity in sectors: 

0-25 ( Persons/ 
acre) 

26-50 ( 
Persons/acre) 

51-100 
(Persons/acre) 

101-150 
(Persons/acre) 

Above 150 
(Persons/acre) 

Sector Routes Sector Routes Sector Routes Sector Routes Sector Routes 

5 2 16 HOSP 3 53 1 40&40 MKT 13 56 4 

4 3 12 4 50 4 46&46 MKT 20 
41&41 
MKT 16 

3 5 14 8 51 4 44&44 MKT 28 
  

2 7 
39&39 
MKT 8 55 4 

    9&9 
MKT 11 

31&31 
MKT 11 52 6 

    24&24 
MKT 14 7&7 MKT 14 38 WEST 8 

    26 15 8&8 MKT 16 25 11 
    10&10 

MKT 25 
33&33 
MKT 16 

49&49 
MKT 11 

    36&36 
MKT 25 

11&11 
MKT 19 

28&28 
MKT 12 

    
17 32 

34&34 
MKT 19 

37&37 
MKT 14 

    

  

32&32 
MKT 21 

48&48 
MKT 16 

    

  

18&18 
MKT 31 

38&38 
MKT 17 

    

  

16&16 
MKT 33 

47&47 
MKT 17 

    

  

30&30 
MKT 34 

45&45 
MKT 18 

    

  

22&22 
MKT 52 

15&15 
MKT 19 

    

    

29&29 
MKT 19 

    

    

42&42 
MKT 23 

    

    

21&21 
MKT 25 

    

    

21&21 
MKT 25 

    

    

19&19 
MKT 30 
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43&43 
MKT 33 

    

    

35&35 
MKT 34 

    

    

20&20 
MKT 36 

    

    

23&23 
MKT 37 

    

    

27&27 
MKT 38 

    

As it can be seen from the table the route connectivity to sectors are not 

proportional to their density. This is a gap that needs to be bridged. The 

commercial areas should also be considered into account. The following table 

provides the connectivity of important commercial areas in chandigarh. 

Table 7: Route connectivity to commercial areas 

 

 

The following differential colour shaded map of chandigarh has been made from 

the above table.  

Commercial areas 

Sector Routes 

 9&9 MKT 11 

7&7 MKT 14 

26 15 

8&8 MKT 16 

17 32 

35&35 
MKT 34 

22&22 
MKT 52 
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Fig 7: Route connectivity depiction on Map 

 A simple observation at the map gives the impression that the periphery of 

the city doesn’t have good enough connectivity as the central parts of the 

city has. 

  The routes can be rerouted to cover the sectors which are not connected 

adequately with other parts of the city.  

 Feeder routes can be designed to cover the areas of lesser connectivity. For 

eg:  A feeder route from ISBT-43 to sectors 50 to 56 can increase the 

accessibility to these areas. 

PART-2: Analysis on Route Revenue: 

The route revenue data for this year – 2013 was collected and analyzed to 

obtain the routes providing low revenue/km. The route revenue data obtained 

is provided in the following table. 
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Table 8: Route revenue analysis 

RR Per 
Km 

Route 
RR Per 

Km 
Route 

RR Per 
Km 

Route 

10.12 143 15.31 24/18 20.09 G-30A 

8.61 26 15.49 252 20.1 32A 

10.43 G-6A 15.58 26 20.49 G-24A 

10.88 G-6C 15.62 28 20.68 207 

11.41 123A 15.81 37 20.84 G-11C 

11.48 132 15.97 G-2F 20.87 32 

11.84 123A 16.04 G-17A 21.27 2B 

11.98 G-10C 16.05 2F 21.71 125 

12.34 242 16.3 27 21.86 20 

13.63 G-10A 16.35 G-71 21.94 214 

14.28 242 16.46 254 22.38 2F 

14.47 G-4C 16.7 28C 22.52 2B 

14.98 G-8A 16.83 G-17A 22.75 20 

  
16.85 211 22.95 G-7A 

  
17 G-4A 22.98 239 

  
17.45 30 22.99 G-5A 

  
17.68 G-30 23.14 2B 

  
17.83 G-2C 23.22 7C 

  
18.11 G-9A 23.65 25 

  
18.16 G-2D 23.98 G-5C 

  
18.17 G-7A 24 20B 

  
18.38 132 24.64 34C 

  
18.4 207 24.99 26 

  
18.45 G-19A 25.37 33 

  
18.52 213 25.47 35B 

  
18.67 G-1A 25.77 206 

  
18.69 G-18 26.46 240 

  
18.76 G-3C 26.48 210 

  
18.88 G-3A 26.5 76 

  
19.03 30-B 26.7 39 

  
19.04 G-23 27.11 35 

  
19.12 G-9C 27.35 39A 

  
19.2 G-7C 27.96 216 

  
19.31 79 28.17 22 

  
19.36 7B 29.31 212 

  
19.7 201 30.48 203 

  
19.74 18A 33.53 G-24C 

  
19.86 G-2A 40.34 G-23 

  
19.92 G-1C 

  

  
19.99 2C 
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 The values highlighted in red have been giving less than 15 Rs/km 

consistently. These routes have to be reviewed and possible curtailment 

or rerouting has to be done. 

 The values highlighted in green have been giving consistently giving 

more than 20 Rs/km.  

 The other values have been giving between 15 and 20 Rs/km. Possible 

rerouting to increase the route revenue of these routes can be done.  

A regression analysis was done to find whether frequency or length of these routes 

had any effect on the route revenue. The following is the table obtained when a 

multiple linear regression was done with Revenue/km treated as the output 

variable and with frequency and length as input variables. The following 

regression model was obtained. 

Table 9: Regression Analysis: 
     

       Regression Statistics 
     Multiple R 0.440118571 
     R Square 0.193704357 
     Adjusted R 

Square 0.165413282 
     Standard Error 4.650028945 
     Observations 60 
     

       ANOVA 
      

  df SS MS F 
Significance 
F 

 Regression 2 296.095116 148.047558 6.846836161 0.002163156 
 Residual 57 1232.497844 21.62276919 

   Total 59 1528.59296       
 

       

  Coefficients 
Standard 
Error t Stat P-value   

Intercept 28.25020737 2.39728721 11.78423981 6.53522E-17   

Frequency 
-
0.115064604 0.037982677 

-
3.029396881 0.00367888   

Length 
-
0.185592559 0.066512817 

-
2.790327755 0.007149319   

 

The R square and Adjusted R square values of 19.37% and 16.54% indicate that 

the model is not a best fit model and doesn’t explain or indicate dependence on 

frequency and length of the routes. But the equation obtained is  

Route revenue = 28.250 –(.1150*Frequency)-(.1855*Length) 
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The above equation indicates increased route revenues when frequency is lower 

and length is shorter. But still this equation isn’t the best fit line and more 

variables like sector priority should be taken into account to bring about a more 

accurate model. 

PART-3: Financial Viability analysis: 

The financial position of any company or organization is important because it 

provides sustainability for future operations and is an indication of efficiency of 

the system. The income sheet of CTU for the year 2011-12 was obtained and the 

analysis yielded the following results. 

Table 10: Financial ratios 

Operating Ratio of CTU (Operating Expenses / Total 

revenue) 

1.394 

Percentage of Non-fare revenue 10.89% 

Overtime to salary ratio 16.20% 

Net profit / loss -437,948,214 

Percentage of Salary(incl. overtime) to Overall expenses 50.86% 

  

 Transport undertakings usually make losses. Still there are ways to 

minimise the expenditure so that funds could be utilised in other 

productive ways. 

 Ministry of Urban development has provided a document to bench mark the 

service levels of Transport undertakings. As per the document the 

percentage of non-fare revenue which is almost 10% in CTUs case is given 

the lowest service level. The highest service level is given to a percentage of 

40% and above in Non-fare revenues. This clearly indicates that revenues 

from advertisements and property developments should be increased. 

 As per the same document an operating ratio between 1 and 1.5 is given a 

service level of 3 among 4. Thus operating ratio should be improved to 

improve the financial sustainability of the organisation. 

 Overtime is 16% of regular salary expenditure. This indicates the financial 

strain due to staff shortage. Recruitment of new qualified staff could reduce 

this expenditure. 
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PART-4: Cost Impact and Payoff Analysis: 

As part of the financial analysis, a cost Impact and Payoff analysis was done with 2 

different scenarios to improve the operating ratio were considered.  

Scenario – 1: Private-public partnership 

Advantage – It helps in reducing the staff costs 

Scenario – 2: Fare hike 

Advantage – It helps in increasing revenues 

Scenario -3: Increasing Non-fare revenue 

Advantage – It helps in increasing revenues without any fare hike 

Calculations have been made on scenario – 1 and scenario – 2 to find out the 

differences in viability to the present state and the proposed scenario. 

Scenario – 1: 

Assumptions Made:  

 Average salary for govt. drivers and conductors has been taken as 30,000 

INR per month as per interactions  with CTU officials 

 Average salary for Private drivers and conductors has been taken as 15,000 

INR per month as per interactions with CTU officials. 

 Revenues have been calculated as per the present fare levels. 

 Variable overheads have been calculated based on Income sheet data from 

the previous year. 

Methodology:  

Two cases have been analysed. One case deals with profitability of the different 

type of buses with Govt. drivers and conductors and the other case deals with 

profitability when private drivers and conductors are employed. 

Case 1: Govt drivers and conductors 

Table 11: Cost impact analysis – Govt. drivers and conductors 

  MINI AC 
MINI NON 
AC AC NON AC 

Capital Investment 1400000 800000 6500000 5000000 

Seating capacity 30 30 50 50 

Max fare 15 10 15 10 

Occupancy 1 1 1 1 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 30  
  
 

Revenue / trip 450 300 750 500 

Daily trips 15 15 15 15 

Total revenue / day 6750 4500 11250 7500 

Revenue / year 2340562.5 1560375 3900937.5 2600625 

Mileage 5 7.5 2.2 3.5 

Daily diesel cons 60 40 136.3636364 85.71428571 

cost of high speed diesel 3600 2400 8181.818182 5142.857143 

cost of high speed diesel / year 1314000 876000 2986363.636 1877142.857 

variable cost overheads 290532.6576 193688.4384 660301.4946 415046.6537 

Total variable costs 1604532.658 1069688.438 3646665.131 2292189.511 

Fixed cost/ Year - salary 730000 730000 730000 730000 

Net profit / loss 6029.84238 
-

239313.4384 -475727.631 -421564.5109 

 

Table 12: Net Present Value of Cash flows and Investments-Govt. drivers and 

conductors 

Discount rate 7.50% 7.50% 7.50% 7.50% 

Capital Investment -1400000 -800000 -6500000 -5000000 

Year 1 6029.84238 -239313.4384 -475727.631 -421564.5109 

Year 2 6029.84238 -239313.4384 -475727.631 -421564.5109 

Year 3 6029.84238 -239313.4384 -475727.631 -421564.5109 

Year 4 6029.84238 -239313.4384 -475727.631 -421564.5109 

Year 5 6029.84238 -239313.4384 -475727.631 -421564.5109 

          

NPV ₹ 24,396.05 ₹ -9,68,234.63 ₹ -19,24,739.24 
₹ -

17,05,601.49 
Capital Investment + 
NPV ₹ -13,75,603.95 ₹ -17,68,234.63 ₹ -84,24,739.24 

₹ -
67,05,601.49 

 

Case 2: Private Drivers and conductors 

Table 13: Cost Impact analysis : Private drivers and conductors 

  MINI AC 
MINI NON 
AC AC NON AC 

Capital Investment 1400000 800000 6500000 5000000 

Seating capacity 30 30 50 50 

Max fare 15 10 15 10 

Occupancy 1 1 1 1 

Revenue / trip 450 300 750 500 

Daily trips 15 15 15 15 

Total revenue / day 6750 4500 11250 7500 

Revenue / year 2340562.5 1560375 3900937.5 2600625 
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Mileage 5 7.5 2.2 3.5 

Daily diesel cons 60 40 136.3636364 85.71428571 

cost of high speed diesel 3600 2400 8181.818182 5142.857143 

cost of high speed diesel / year 1314000 876000 2986363.636 1877142.857 

variable cost overheads 290532.6576 193688.4384 660301.4946 415046.6537 

Total variable costs 1604532.658 1069688.438 3646665.131 2292189.511 

          
Fixed cost year / private 
contract 365000 365000 365000 365000 

Net profit / loss 371029.8424 125686.5616 -110727.631 
-

56564.51089 

  

Table 14:  Net Present Value of Cash flows and Investments-Private 

Discount rate 7.50% 7.50% 7.50% 7.50% 

Capital Investment -1400000 -800000 -6500000 -5000000 

Year 1 371029.8424 125686.5616 -110727.631 -56564.51089 

Year 2 371029.8424 125686.5616 -110727.631 -56564.51089 

Year 3 371029.8424 125686.5616 -110727.631 -56564.51089 

Year 4 371029.8424 125686.5616 -110727.631 -56564.51089 

Year 5 371029.8424 125686.5616 -110727.631 -56564.51089 

          

NPV 
₹ 

15,01,144.04 ₹ 5,08,513.36 ₹ -4,47,991.25 ₹ -2,28,853.50 

Capital Investment + NPV ₹ 1,01,144.04 ₹ -2,91,486.64 ₹ -69,47,991.25 
₹ -

52,28,853.50 

IRR 10% -8%     

 

Results: 

As per the analysis the following results can be inferred 

 Case 2 ie employing private drivers and conductors is profitable than 

employing govt. drivers and conductors 

 With the current fare level, it is difficult to make profits in the HV AC buses 

and Low floor buses even when employing private drivers. 

 Mini-AC buses and mini buses offer better NPV and Profits than HVAC buses 

and Low floor buses. 

 Hence Mini-AC buses and Mini-buses can be used where the passengers are 

within the seating capacity of such buses.  

 Private participation with Mini buses can be used to provide feeder services 

to improve accessibility 
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Scenario -2: Fare hike 

Assumptions: 

 Salaries have been calculated based on the salary of Govt. drivers and buses. 

 Variable overheads have been calculated based on Income sheet data from 

the previous year. 

Methodology: 

Two cases have been discussed. One case attempts to do a break even analysis to 

find out fare levels to run the different buses with no profit or loss. The second 

case finds the profitability of buses in a scenario where the fare is hiked to a 

certain level. 

Case 1: Break even analysis 

Table to calculate fare using Goal seek method in Excel 

Table 15: Break even analysis - Fare 

  MINI AC MINI NON AC AC NON AC 

Capital Investment 1400000 800000 6500000 5000000 

Seating capacity 30 30 50 50 

Max fare 14.9609731 11.53343626 
16.8287591

7 
11.6206837

1 

Occupancy 1 1 1 1 

Revenue / trip 448.829193 346.0030877 
841.437958

5 
581.034185

5 

Daily trips 15 15 15 15 

Total revenue / day 
6732.43789

5 5190.046316 
12621.5693

8 
8715.51278

2 

Revenue / year 2334472.84 1799648.56 
4376529.18

2 
3022104.05

7 

Mileage 5 7.5 2.2 3.5 

Daily diesel cons 60 40 
136.363636

4 
85.7142857

1 

cost of high speed diesel 3600 2400 
8181.81818

2 
5142.85714

3 
cost of high speed diesel 
/ year 1314000 876000 

2986363.63
6 

1877142.85
7 

variable cost overheads 290472.84 193648.56 
660165.545

5 414961.2 

Total variable costs 1604472.84 1069648.56 
3646529.18

2 
2292104.05

7 

Fixed cost/year - Salary 730000 730000 730000 730000 

Net profit / loss 0 0 
-9.31323E-

10 0 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                        Page | 33  
  
 

 

This table indicates that hiking the maximum fare from INR 10 to 12 for Non ac 

buses and from INR 15 to 17 for AC buses can lead to zero losses from their 

operations.  

Case 2: 

In this case the fares for AC buses have been hiked to INR 20 and for Non-AC buses 

to INR 15. 

Table 16: Payoff analysis – Fare hike 

  MINI AC 
MINI NON 
AC AC NON AC 

Capital Investment 1400000 800000 6500000 5000000 

Seating capacity 30 30 50 50 

Max fare 20 15 20 15 

Occupancy 1 1 1 1 

Revenue / trip 600 450 1000 750 

Daily trips 15 15 15 15 

Total revenue / day 9000 6750 15000 11250 

Revenue / year 3120750 2340562.5 5201250 3900937.5 

Mileage 5 7.5 2.2 3.5 

Daily diesel cons 60 40 136.3636364 85.71428571 

cost of high speed diesel 3600 2400 8181.818182 5142.857143 

cost of high speed diesel / year 1314000 876000 2986363.636 1877142.857 

variable cost overheads 290532.6576 193688.4384 660301.4946 415046.6537 

Total variable costs 1604532.658 1069688.438 3646665.131 2292189.511 

Fixed cost/year – Salary 730000 730000 730000 730000 

Net profit / loss 786217.3424 540874.0616 824584.869 878747.9891 

This table suggests that the fire hike would translate to healthy cash flows. The 

effect on Net present value of cash flows to investments can be found using the 

following table.Table 17: NPV of cash flows – Fare hike 

Discount rate 7.50% 7.50% 7.50% 7.50% 

Capital Investment -1400000 -800000 -6500000 -5000000 

Year 1 786217.3424 540874.0616 824584.869 878747.9891 

Year 2 786217.3424 540874.0616 824584.869 878747.9891 

Year 3 786217.3424 540874.0616 824584.869 878747.9891 

Year 4 786217.3424 540874.0616 824584.869 878747.9891 

Year 5 786217.3424 540874.0616 824584.869 878747.9891 

NPV ₹ 31,80,944.88 ₹ 21,88,314.20 ₹ 33,36,175.47 ₹ 35,55,313.22 

Capital Inv. + NPV ₹ 17,80,944.88 ₹ 13,88,314.20 ₹ -31,63,824.53 ₹ -14,44,686.78 
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5. Recommendations, Scope and Strategy for Implementation 

 

5.1 Recommendation & Scope 

Based on the findings as mentioned in the previous chapter the following 
recommendations are put forth. 

 To start a chartered Bus system for Employees  
Reasoning behind the recommendation: 
The survey indicates 67% willingness to switch to a Chartered bus system. The 
advantages of this system are that these can be well scheduled and reduces waiting 
time and improves accessibility. This will result in increase in Modal share of 
public transportation thereby leading to lesser congestion and lesser pollution.  

 
 To start a Feeder bus system 

The survey also shows that accessibility and frequency are major causes for 
concern. This can be addressed by a feeder bus system. This will be best served by 
a public-private partnership which will also be financially viable generating 
positive cash flows. The route lengths of major routes can also be reduced due to 
the feeder bus system thereby increasing the frequency of the main routes too.  
 

 To implement Forecasting and Inventory management in depots 
The field visit clearly indicated that staff shortage and non-availability of spare 
parts had led to a lower level of Bus Utilisation ratio. To stem this, proper 
measures in Forecasting and Inventory management and control are necessary. 
  

 To kick-start a Marketing and Branding Campaign: 
Marketing and Branding are essential to appeal to the public and to create a 
professional and reliable image of CTU among the public. This will in-turn ensure 
better service quality and operational efficiency. 
 

 Public Private Partnership 
The cost impact and payoff analysis clearly indicates that private participation 
ensures financial viability in operating the organisation. It could also provide quick 
access to resources where in the assets could be owned by the private player 
whereas the operations could be directed by CTU. 
 

 Capacity augmentation  
The benchmarks for CTU prove that the capacity of CTU must be augmented to 
provide satisfactory transport services to the Chandigarh Public. Both Bus and staff 
capacity has to be added. 
 

 Route Rationalisation 
The route analysis has clearly indicated that certain sectors in Chandigarh are 
covered more frequently than others. Certain High population density sectors are 
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not covered frequently. A full-fledged Route rationalisation study can help in 
designing efficient routes. 
 
 

 Intelligent Transport systems: 
Case studies on Highly successful transport systems have indicated the importance 
of implementing Intelligent transport systems. This will ensure the operational 
efficiency of CTU. 
 
 
5.2 Flowchart (Strategy) for implementation 

1) Recommendation 1: Chartered Bus system 

Scope: For Employees 

Flowchart: Flowchart 1: Chartered Bus system 

 
 

 

Monitoring:  

The services should be constantly monitored to ensure that the system is a 
success. A separate department would need to be formed to coordinate the 
facilities. This facility can then be extended to private institutions based on the 
performance of the service with public offices.  
 
 
 

Step 1 

• Tie up with Bus service providers who ply school 
buses based on Gross cost contracts 

• Alter school timings if required to suit the viability of 
the chartered bus system- To be done Chandigarh 
Administration. 

Step 2 

• Start with Large Govt offices 
• Collect data from such office administration to prepare  

a list of persons with address details who wish to avail 
the facility 

Step 3 

• Group data by proximity of locations  

• Prepare route lists and communicate the same to office 
and nearest service provider who can serve the routes 
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2) Recommendation 2: Feeder Bus system 

Scope: General Public and Short distance routes 

Flowchart: Flowchart 2- Feeder Bus system

 
3) Recommendation 3: Forecasting and Inventory Management 

Scope:  Spare parts and Maintenance in Depots 

 The results from the benchmark analysis showed that around 50 buses 

were always out of use. My interactions with Mr. Balwinder singh, Traffic 

manager at CTU inferred that these buses were stranded in the depots. To 

get a first hand account of the situation, I made a field visit to meet the Head 

mechanic of Depot No.2  

 The following problems came to light when I interacted with the Head 

mechanic of the depot. He told me that lack of availability of spare parts and 

shortage of staff i.e mechanics were the sole reasons behind the issue.  

 I also found out that the purchase process of spare parts weren’t efficient 

and there were no contracts with vendors for the supply of spare parts. 

Spare parts for the new low floor buses were also not available in the 

market. 

The following recommendations are made based on the present scenario 

and based on Supply management concepts. 

1. Find out routes for implementing feeder bus 
system through Route rationalisation studies. 

2. Find demand level, Origin - Destinations for such 
routes and finalise routes. These routes should also 
reduction in Main grid and point-to-point routes. 

1. Put the routes on a competitive tender to private 
service providers on a gross cost basis. 

2. The bus type shall be mini bus so that it will be 
financially viable. It will also be robust in narrow 
roads  

1. Ensure effective monitoring of the operation of 
service providers to detect discrepancies in 
operation.  

2.Initial testing could be done on a experimental 
basis on select routes. 
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Strategy: 

Forecasting:6 

The present system is a reactive system where spare parts are bought after a break 

down. An efficient forecasting method and tool should be developed to forecast the 

number of spare parts that will be required in a time period. 

  

 

 

Exponential smoothing and linear regression models have been recommended for 

the following reasons 

1. Forecast may depend upon more recent data since new buses have been 

added and these may be different from the old set of spare parts 

requirements of old buses. 

2. Exponentials smoothing models are accurate and its formulation is easy. 

3. Limited use of Historical data is an added advantage. 

Prepare data which 
lists down historical 
trends in spare parts 

purchase 

Use forecasting tools 
like Exponential 

smoothing and Linear 
regression to forecast 
data for multiple time 

periods 

Find variation of actual 
demand from forecast 

and refine the 
forecasting process 
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The basic Exponential smoothing equation is 

Ft=Ft-1+α(At-1-Ft-1) 

Ft= Exponentially smoothed forecast for time period t 

Ft-1= Exponentially smoothed forecasted for the previous period 

At-1= The actual demand in the prior period. 

α = Smoothing constant. 

Inventory control and Management:6 

As a continuation and follow up to the forecasting method, proper 

inventory management and control is required. It should be such that 

adequate inventory of spare parts is always available. This will help in 

increasing the Bus utilization ratio.  

1. Classification of Materials: 

Spare parts should be classified as per their rupee volume. ABC 

classification is a classic method of Inventory. In this method the top 20% of 

items as per their rupee volume will be taken as A items, the next 30% will 

be labeled as B items and the final 50% will be labeled as C items. The A 

items are high volume items and should be ordered weekly or in other 

words should not be allowed to stock out. Whereas C items are low volume 

items and can be ordered monthly or bimonthly. Since they are low demand 

items they can be even allowed to stock out for a brief time.  

2. Fixed Order quantity Method: 

Ordering of spare parts shall be done as per the Fixed order quantity 

method which is also known as Economic Order quantity. This method 

ensures that a minimum stock level is always present in the stores. This will 

help in reducing inventory stock outs of spare parts. Moreover the lead time 

for purchase of spare parts every time they are ordered should be reduced. 

This can be done by entering into contracts with dealers and suppliers.  

To make efficient use of the Fixed order quantity model, the inventory must 

be monitored continuously. It is for this reason that it is otherwise called a 
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perpetual system. Each time inventory is drawn, records must be updated 

and the level of the inventory must be checked to see whether the reorder 

point has been reached. It is cited that this system is appropriate for 

inventories of critical repair items so that potential stock out could be 

avoided.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Idle state 

 Waiting for Demand  

Demand for Spare parts occur  

Units withdrawn from inventory 

Compute Inventory Position 

Position = On-hand+on-order-Backorder 

 

Is Position<= 

Reorder 

Point 

Issue an order for exactly Q units 

YES 

NO 
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The equation for Economic order quantity model is given by 

Total annual cost = Annual Purchase cost + Annual ordering cost + Annual 

holding cost 

The optimal order quantity could be found by the equation 

Qopt = (2DS/H)1/2 

Where D is the Annual demand, S is the Ordering cost and H is the Holding 

cost 

The reorder point can be calculated by the equation 

R = Average Daily demand * Lead time 

Implementation of Enterprise Resource Planning: 

An Enterprise Resource planning package can be implemented to integrate 

all the activities of CTU to ensure smooth operations, financials, Human 

capital management and other corporate services like Customer support.  

It can act as an Management Information system creating a central 

repository and retrieval system. It can also be used to ensure efficient 

operations by way of complete monitoring of the system to establish 

relations. 

The most important operations module of the ERP package can be designed 

to include the Material requirements planning, procurement, inventory 

management, forecasting, preventive maintenance and related cost reports. 

It needs to be supported by a robust IT infrastructure and personnel. The 

departmental procedures should be standardized and should be 

communicated to all the departments. 
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4) Recommendation 4: Marketing and Branding 

Scope: CTU’s Marketing activities 

Marketing & Branding Plan and strategy for CTU:7,8 

Marketing and Branding have become important components in selling 

products to the public. It can be seen from the marketing budgets of 

companies. Marketing consists of Marketing research and focus on the 4Ps – 

Product, Price, Promotion and Place. 

In the case of CTU, Price isn’t a factor as the fares are already nominal. The 

main focus should be on the Product, Promotion and Place. 

Marketing Research: 

A success of any product can be forecasted, tailored and analysed by 

conducting a thorough marketing research. Marketing research can be done 

in the form of user surveys, continuous user feedback systems and focus 

group discussions. The preferences of customers can be useful in tailoring 

the bus services to suit their needs. The following are some forms of 

marketing research that can done by CTU 

 Support civil society groups and NGOs to proactively participate in 

the formation of decision making and to address the grievance of the 

public. It can be a portal to understand the needs of the general 

public. 

 Conduct user satisfaction surveys, Route surveys ( Boarding & 

alighting data) every 3 months to get the opinion of the public. 

 Suggestion boxes inside buses, market locations and in bus stops can 

be another way to get the public to communicate with CTU with their 

opinions. 

 Embracing the digital wave in a city like Chandigarh where per 

capita incomes are high can be a good strategy. Opening a Facebook 

page on behalf of CTU, Mobile applications and grievance modules in 

CTU’s website can aid in collection of more data.  

 Route rationalization studies should be conducted to know the 

Origin-Destination information of commuters to design efficient 

routes. 
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Product:  

The product that CTU is selling to the public is transportation services and it 

should be looked in a holistic manner. The product of transportation services 

includes design features, service quality, customer responsiveness and customer 

information. 

 

Branding:  

Branding is an important activity because it increases the appeal of the product. 

Branding should be done based on public needs and perception. Transportation 

systems are expected to provide safe, reliable and comfortable transportation 

services. The brand of the company should communicate these values to the public. 

The following are important things to be kept in mind while branding 

Brand identity: 

To promote Brand identity, a logo and a tagline which communicates the values 

that the brand stands for its important. In case of Chandigarh, the clean city feature 

could be used to promote public transportation. 

Design Features: 

1. Bus design 

2. Bus queue 
shelter design. 

 

Service quality: 

1. Frequency 

2. Accessibility 

3. Cleanliness 

4. Comfort 

Customer care: 

1. Staff response 

2. Grievance 
redressal 

3. Information 
systems 

Brand: 

1. New Logo 

2. Tagline 

3. Brand image 

4. New Product 
lines  
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The logo and tagline could be chosen from a competition floated to the public and 

promoted in schools and colleges. This ensures public participation in the 

organization’s affairs. This leads to Co-creation of value.  

There should be a common thread connecting all the elements of the brand. It 

should be consistent. Even the font that CTU uses in sign boards, logo, slogan and 

its advertisements and communication should be consistent. Different services like 

HV AC, Low floor and Mini AC can be given be different names. This has been 

implemented successfully in BMTC. 

Brand loyalty: 

CTU must try to instil Brand loyalty among its users. Simply it can be done by 

ensuring service quality. Other features include smart cards for ticketing, season 

tickets and other ways.  

Persistence is very essential in creating a brand. It should be viewed as one which 

provides long term competitive edge. Making CTU a brand also might lure 

advertising revenues. 

Promotions: 

Promotions are an important part of creating appeal to the consumers. Promotions 

help in recalling the brand name. It helps bringing in new consumers and retains 

existing customers. 

The various promotional strategies that can be used by CTU are 

1. Public relations and communication:  
Promotions through newspaper and magazine articles to ensure coverage 
of all new initiatives taken by CTU 

2. Advertising:  
CTU can advertise itself by putting up its brand name and logos in its Bus 
queue shelters, providing information regarding routes and nearest bus 
stations inside sectors and in market places.  

3. Staff communication: 
Every employee of CTU should be a brand ambassador communicating the 
internal values of CTU to the Public. Adherence to uniforms and ensuring 
pleasant customer experience are very important in promoting the public 
transport system 

4. Bus-day: 
Bus-days could be conducted once in a year to create an appeal of public 
transportation among students, employees and other public. 
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5. Digital advertising:  
Advertising through dedicated Facebook pages, Mobile applications and 
websites will also ensure reaching out to the younger demography. 
 
 
Place:  
 
Places are areas where interaction between users and CTU takes place. The 
areas of interaction should be maximized to ensure customer satisfaction. 
1. Bus stops: 
Increasing bus stops increases the coverage. The information systems in 
Bus stops must be improved. Presently the routes and information relating 
to them are written in a corner inside the bus queue shelters. They should 
be displayed in incandescent banners outside the bus stops so that it could 
be seen by everyone and during any time of the day. 
2. Bus Terminals: 
There should be proper and dedicated customer information kiosks in the 
bus terminals to aid customers to know the route information and other 
assistance. 

 

 

 

Market Research 
1. User  and route surveys 

2. Civil Society groups and NGOs 

3. Online user Feedback 

4. Origin - Destination studies 

Product 
1. Service quality 

2. Design - Distinguish products 

3. Customer Care 

4. Brand identity - Logo and slogan 

Promotions 
1. Public relations 

2. Advertising 

3. Staff communication 

4. Digital Advertising 

5. Bus day 

 

Places 
1. Revamping Bus queue shelters 

2. Revamping Bus terminus. 

3. Public Information Kiosks 

Brand 
CTU 
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5) Recommendation 5: Public Private Partnership 

Scope: CTU’s Operations 

Strategy: 

The Cost impact and Payoff analysis done have indicated that operating Buses 

through a private player improves the financial viability of the system. Case studies 

on successful public transport systems have also indicated the importance of 

private participation. The flowchart for the implementation of Public-private 

participation is as follows 

 

 

6) Recommendation 6: Capacity Augmentation 

Scope: CTU’s assets – Staff and Buses 

Strategy: 

The bench mark studies have very well shown that there is room for 

augmenting capacity of staff and buses to improve the efficiency of operations 

of CTU. These should be of immediate attention to CTU. The flowchart for 

implementing the strategy is as follows. 

 

 

Identify routes and areas where private players could be 
allowed to operate. For eg: Sector 50 to 56 where 
connectivity is less and a feeder system could be 
operated 

Float tenders and choose an appropriate private 
transport provider based on Gross cost contracts to 
provide services.  

Operations remain in CTU control. Asset is owned by 
private service provider. CTU logo on all buses. 
Constant monitoring to check the operation of private 
player. 
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Flowchart for staff capacity augmentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Flow chart for Bus Capacity augmentation: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identify the number of buses required in the future as 

per benchmarks set by successful service providers 

Identify the type of buses required based on route profile and 

occupancy studies – Mini AC, AC or Low floor Buses 

Calculate the no of buses that need to be ordered in each category 

based on the above 2 steps and based on buses to be condemned. 

Create a Phasing plan for ordering the buses – Helps in planning the 

order process well in advance keeping the lead time in account 

Order the buses as per the plan 

Identify areas with Staff shortage. Calculate No. 

of staff required 

Group staff list as per the required qualification 

Decide whether direct employment or contract employment is 

suitable by a qualitative and quantitative analysis 

Recruit as per the plan 
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7) Recommendation 7: Route Rationalisation studies 

Scope: CTU’s routes and Origin-Destination data of Chandigarh 

Strategy: 

Based on the route analysis done, it can be seen that the sectors in chandigarh 

are not covered proportional to the population density of sectors. This prompts 

to conduct a full-fledged route rationalisation study to determine the Origin-

Destination data of Chandigarh. This will in turn help us to know busy 

transport corridors and the demand for Public Transport. 

 

Flowchart: 

 

 

8) Recommendation 8: Implementing Intelligent Transport systems 

Scope: CTU Buses and operations. 

Strategy:  

Implementation of the ITS is important because of the following advantages 

provided by the system. 

Present Situation: Routes are being 
introduced based on demand by written 
petitions. – A reactive approach 

Route Rationalisation – A proactive Approach. 
Requires engagement of Reputed Transport 
Consultants 

The plan is already under implemented. 
Helped CTU in the finalising scope of work 
and tender to engage consultants for Route 
Rationalisation 
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• ITS system can greatly increase internal efficiency as shown in the figure to 

the left 

• GPS systems help in monitoring Vehicle movements and provide the exact 

km covered, no. of trips and route coverage. 

• E-ticketing has been quoted as a factor that increases ridership as per 

EMBARQ case studies based on successful bus services abroad. 

• Helped CTU in preparing Scope of work and tender to engage consultants 

for Intelligent Transport systems based on JNNURM guidelines 

 

 

 

 

 

 

 

Passenger 
Information System 

1. Empowers 
passengers with 
Information 

Automatic Vehicle 
Location 

1. Monitoring 
routes, trips and 
speed of vehicles. 

MIS Reports 

1. Provides Vehicle 
health. 

2. Provides 
parameters on real 
time basis to 
monitor efficiently. 

E-ticketing: 

1. Smart cards – 
Reduce transfer 
tickets 

2. Reduces fraud in 
collecting fare box 
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6. Suggestions on Future Work: 

 

The future work on the project can focus on the following 

 Study of travel patterns in select routes to analyse the patterns that could 

form as a basic for route rationalisation studies 

 Visit other prominent State undertakings to gain knowledge on their 

operation patterns and success. 

 Studies on successful Private-public participation in Transport services in 

India.  

 Performance Monitoring system – Design and Implementation study to 

monitor the operational performance of CTU 

 Introduction of Software packages to aid in Route design and monitoring 

route Performance 
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7. Conclusion 
 

Improvement of Bus services are absolutely essential in the modern urban context 

relating to medium sized cities like Chandigarh. This helps in reducing traffic 

congestion and environmental pollution due to motorized vehicles.  

The public use the mode of travel which provides them easy access and faster 

transportation to residence, workplace and leisure and shopping areas. This 

should be kept in mind to design bus services so that accessibility and coverage are 

increased. The waiting time and travelling time of Buses should also be lowered. 

This will attract personal vehicle users to public transportation and retain existing 

users.  

To ensure maximum coverage and frequency various strategies could be analysed 

to arrive at the best-fit strategy for the city. Feeder services could be a good option 

which provides services which can be called as door-to-door service. Public-

private participation in the same could be a good option when implementing such 

services. 

To provide a reliable service with high quality it is paramount that the operation of 

the transport service provider is efficient. There shouldn’t be staff or vehicle 

shortages. Maintenance of vehicles should be of top most priority. New proactive 

maintenance process like preventive maintenance should be implemented. The 

inventory of spare parts should be forecasted and ordered in time. The inventory 

position should never be allowed to stock out since the bus utilisation ratio heavily 

depends on this. Implementation of Enterprise Resource planning modules can 

make this process much more efficient and error-free. Intelligent Transport 

systems can also help in improving the operational efficiency of the organisation 

thereby eventually improving service quality. 

Route coverage in the city are not efficient. This has to be dealt by conducting a 

full-fledged route rationalisation study. User feedback should be obtained 

frequently to dynamically improve bus services. Marketing and Branding is 

another important aspect to sell public transportation as a product to the public. 

The combination of better product, promotion, place, Branding and Market 

research helps in increasing the appeal of public transportation. 

Policy support and prioritising public transport are essential in the urban context. 

All possible Policy and Institutional support should be provided to the Transport 

service providers which can reap fruits in the form of increased modal share in 

Public Transport.  
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Appendix A 

 

Meeting 1: 

Date of Discussion 09.04.2013 

Time Duration Start Time:     11:30                    End Time:11:45 

Mentor Name Mr. Ajoy Sharma, IAS 

Meeting Mode In Person  

Meeting Venue UT Secretariat, Chandigarh 

Discussion 

 Mr. Ajoy sharma discussed about the necessity of conducting traffic count 

surveys to determine the traffic movement in the arterial roads of 

chandigarh ( Jan marg, Dakshin Marg, Purv Marg, Udyog Path etc) 

 I explained to him about the Origin Destination table that I had prepared 

based on routes. 

Action Items before Next Discussion 

 Survey types and methodology to be employed to capture Origin, 

destination and Traffic data 

 

Meeting 2: 

Date of Discussion 15-04-2013 

Time Duration Start Time:               15:30          End Time:16:30 

Mentor Name Shri. Ajoy Sharma, IAS ( Punjab Cadre ) 

Meeting Mode In Person  

Meeting Venue UT Secretariat, Chandigarh 

Discussion 

 Discussed about the survey methodologies and different type of surveys to 

be conducted to ascertain the public perception about the service quality 

and view towards public transportation. 
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 I suggested the idea of In-bus surveys, surveys in Bus stops, Surveys by 

conductors and Household survey, Parking intercept survey and Survey in 

Public offices to collect data. 

 He was very much enthusiastic about the survey in Public offices as it was 

important and could be easily completed. He asked me to prepare a survey 

questionnaire for the same. 

 I also requested him to provide a reference for a data source to collect data 

about demographic profile and land use pattern in chandigarh 

Action Items before Next Discussion 

 Survey questionnaire for Office going public ( It was provided to him this 

Monday ie 22.04.2013) 

 Survey questionnaire for Bus users. 

References (People to meet, research report or papers to read) 

 He provided me with the reference of the Chief Architect of Chandigarh to 

collect the Master draft plan of 2013 for the union territory of Chandigarh. 

The same was collected from him 

 A document by IUT, Delhi for Transport planning for Medium sized cities in 

India. 

Meeting 3: 

Date of Discussion 30-04-2013 

Time Duration Start Time:               10:30          End Time:10:45 

Mentor Name Shri. Ajoy Sharma, IAS ( Punjab Cadre ) 

Meeting Mode In Person  

Meeting Venue UT Secretariat, Chandigarh 

Discussion 

 He instructed me to conduct surveys in the Sector 17 Commercial areas 

across banks and other public offices. 

 I collected the response sheets of the survey conducted at UT Secretariat 

from his Personal secretary  

 He also instructed me to prepare a report of the survey results. 

Action Items before Next Discussion 
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 Report on survey results from UT Secreatariat Employees to be submitted. 

References (People to meet, research report or papers to read) 

 He provided me with the reference of the Mr. Rajeev Tiwari, Chief Treasury 

officer and his office is situated in Sector 17 and that he would provide me 

with the contacts for my survey. 

Meeting 4: 

Date of Discussion 30-04-2013 

Time Duration Start Time:               12:45          End Time:13:00 

Mentor Name Shri. Ajoy Sharma, IAS ( Punjab Cadre ) 

Meeting Mode In Person  

Meeting Venue UT Secretariat, Chandigarh 

Discussion 

 I provided him with the results of the survey conducted in UT secretariat. 

 I also discussed with him about the difficulties of getting the surveys filled 

from the bank employees of Sector 17 commercial area like 

a. Busy schedules in Consumer banks 

b. Lack of Interest 

c. Enormous parking facilities 

d. Facilities like Petrol expenditure reimbursement. 

e. Rejection of survey process by some Banks and public offices 

f. Proximity of colonies to work places. 

 He assured me that through Mr. Phoolka, Director ( Transport ), I would get 

the contacts of Top officials of Large Public offices. 
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Rakshak Foundation is a 501(c)(3) non-profit organization headquartered in Santa 

Clara, California. It partners with Rakshak Foundation NGO, New Delhi, India. It 

researches different public policy issues and creates awareness about them. Rakshak 

Foundation sponsors Seminars on public policy matters, sponsors activities to involve 

the youth in social issues including volunteerism and supports programs to help the 

needy. Rakshak’s Summer Internship Program is aimed at providing an opportunity to 

highly motivated college students to work on complex real life social/national 

problems under the mentorship of experts and policy makers. 
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