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Abstract— KSRTC is the state owned road transport 

corporation which is one of the oldest state run public bus 
transport services in India. The corporation is divided into 

three zones (South, Central and North) and its headquarters 

is in Thiruvananthapuram. Even if it has a lot of services 

and schedules still it remains as non profitable may be due 

to the poor scheduling, poor passenger satisfactory 

performances. Infrastructure facilities like bus stops, 

terminals and commercial buildings directly relate to 

customer satisfaction and acts as a medium of non fare 

revenue to the public transport agencies. The KSRTC 

Thrissur depot was chosen as the study area of the project 

and it was found that depot is lacking basic facilities. 

Methods were developed to increase the non fare revenue. 
Existing infrastructure details of bus terminal were 

collected, details of bus stops in a particular route was 

analysed, parking survey and questionnaire survey were 

conducted and data obtained from all of these were analysed 

and suggested a new plan for KSRTC bus terminal which 

includes facilities that can improve the efficiency followed 

by the non fare revenue. 
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I. INTRODUCTION 

A. General 

"A developed country is not a place where the poor have 

cars, its where the rich use public transportation", said by 

Gustavo Petro, Mayor of Bogota. This quoting reveals the 

role of public transportation in the development of a 

country. The public transportation includes railway, metro, 

bus transit etc. Here we are dealing with the road transport 

in Kerala state of India. The Kerala State Road Transport 
Corporation (KSRTC) is the state-run bus company in 

Kerala, India. It was established in 1965 under the 

provisions of Road Transport corporation act 1950. It is one 

of the oldest state run public bus transport services in India 

and is headquartered in Thiruvananthapuram. The 

corporation is divided into three zones (South, Central and 

North). Even if it has a lot of services and schedules still it 

remains as non profitable may be due to the poor 

scheduling, poor passenger satisfactory performances .The 

corporation which has an income about rupees 1900 crore 

and expenses of about rupees 2700crore, is one of the largest 
corporation in Kerala, which is suffering from such a huge 

profit loss margin. The main objective of this project is to 

find out the different methods other than fare, which will 

helps in increased non fare revenue of KSRTC. This can be 

done by conducting various surveys and studies. By this 

analysis it might be helpful for the corporation to recheck 

the financial condition for the past years and to analyses 

what has contributed most to the present situation so that it 

can help in taking preventive measures for the future by 

finding solution for the problems that has faced during the 

last years. Due to the poor performance, its relevant to 

mention the financial crisis occurring in KSRTC. Lot of 
methods other than the travel fare can be adopted to increase 

the revenue. It may also help the firm understand its position 

in terms of financial ratio etc. and to take necessary remedial 

measures for improvement. 

B. Objectives 

To find out the different methods other than fare, which will 
helps in increased non fare revenue of KSRTC. And to find 

out the methods which can be adopted to maintain the basic 

infrastructure facilities, and to check whether the existing 

facilities are sufficient or not. 

C. Scope of the Study 

To check the possibility of the following in KSRTC 
terminals. 

 High quality platforms and bus bays 

 Comfortable seating with good lighting 

 A/C Weighting lounge for passengers 

 PIS (Passenger Information Systems) 

 Clean and hygienic toilets 

 Shopping and commercial facilities 

 Park and ride facilities for two wheelers and cars 

 Maintenance depots for buses 

II. LITERATURE REVIEW 

A. General 

This chapter deals with various papers that helped to 

develop this project. The main methods adopted in this 

project such as parking survey, questionnaire survey etc. are 

based on the literatures. 

B. Facilities Implemented in BMTC 

1) C.G Ananad, chief mechanical engineer in Bangalore 

Metropolitan Transport 

Corporation has presented a paper "Support Infrastructure 

for City Bus Services in Bangalore". This paper describes a 

new idea introduced in B.M.T.C, called TTMC (Traffic and 

transmit management centres). This is to meet some of the 
objectives of the National Urban Transport Policy. To 

provide an integrated transportation facility with adequate 

facilities to encourage use of public transport through 

provision of park and ride facilities in the bus terminal. 

Smooth flow of all types of traffic to and from the terminal 

such that there is no congestion/disturbance caused to traffic 

along the main road. The facilities are Bus terminal, Bus 

maintenance depot, Passenger amenities, Park and ride 

facilities. They have achieved a lot through their new 

policies and implementations. They bifurcated from 

Karnataka State Road Transport Corporation in 1997. In 
case of infrastructure development number of depots rose 

from 13 to 39. Bus terminals are of 48 numbers. They have 

created hygienic pay and use toilets and parking systems at 
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bus stations. As on March 2012 they owned 6154 buses, 

they operate 5923 bus schedules, they perform 12.72 lakh 

service kilometres, they earn 3.82 crore and they carry 48 
lakh passenger trips. The man power deployment is 32771. 

And the bus staff ratio is 5.4. 

C. Parking Studies 

K. Thakor and M. R. Bhatt published a paper on "An 

Assessment of Parking Demand and Facilities of Rajkot 

Regional Bus Stand "[1]. This contents the basis of study is 
parking demand along the Rajkot bus stand. The space 

inventory survey and licence plate survey are carried out. 

The first gives the number of lot, lot size, parking space, 

road geometry, number of vehicle parking space. License 

plate method to find the parking accumulation, parking load, 

parking duration of different vehicle, parking capacity, 

parking index and parking turn-over. This study was 

conducted to evaluate parking assessment and demand with 

parking space and lot. To parking the vehicle demand have 

been important to service providers and bus operators. 

Forecasting parking facilities by conventional methods 
requires massive data and long time. So there is a need of 

such kind of model in general or data specific based on 

parking on demand depends. Present study is a part of a 

research study to development of a model for sustainable 

growth of parking vehicle system in bus stand. Parking is 

not a small problem. If it is not solved tactfully now, then it 

will become a huge problem in the near future. The new 

parking space is required underground, multistory parking 

or new parking lot for more vehicle parked. Several actions 

should be taken at local level in order to address the above 

problem and to highlight the necessity for sustainable 

salutation. This study will also help in explaining the 
important parameters that need to be considered in 

developing public parking facilities. The Multi-storey 

parking recommended for provide the easy accessibility and 

mobility. By providing multistory parking of G+3 and 

Basement 1&2, we can satisfy the demand of Two-Wheelers 

parking up-to year 2019 and also satisfy the demand of 

Four-Wheelers parking up-to year 2021.Parking survey were 

done with help of"Parking Studies"[2] by T.V Mathew and 

K.Rao. 

D. Studies Related to Bus Service 

A. Tirachini and D.A. Hensher published a paper on "Bus 

congestion, optimal infrastructure investment and the 

choice"[3].This study presents a model to optimise key 

variables in the design of bus services provided such as the 

frequency, bus capacity, station spacing, running speed and 

fare payment method. In addition to that the linear 

relationship exist between infrastructure investment and 
running speed, Fare Collecting system, Congestion analysis. 

E. Studies Regarding Passenger Comfort 

A case study of Lucknow city on "Assessment of Passenger 

Satisfaction with Public Bus Transport Services"[4] has 

done by S.K Singh.This paper tries to assess the customer 

satisfaction in public transport. 148 respondents were 
randomly selected to elicit their satisfaction and factors that 

influence the satisfaction in the use of public bus transport 

services in Lucknow using a self-rated questionnaire. The 

study has shown that commuters of Lucknow are mostly 

dissatisfied with the bus transport services provided by 

publicly owned operator, Lucknow Mahanagar Parivahan 
Sewa. PCA result reveals that the factors that influence 

passenger satisfaction are comfort and safety in buses, 

adequacy of the capacity of public bus transport services, 

orderly and clean environment inside buses, elegant design 

of buses and bus stops, and accessibility to public bus 

transport services.[4] 

III. METHODOLOGY 

A. General 

This chapter deals with the methodology adopted for the 

work. Following figure contains the methodology adopted 

 
Fig. 1: Methodology 

B. Study Area 

Study area of the project is taken as Thrissur depot. Since it 

is infrastructure characterized project the bus terminal is 

taken into consideration. Thrissur bus station is situated in 

Kokkalai in the heart of the Thrissur city, India. The bus 

station is very near to the railway station. 

 
Fig. 2: Thrissur KSRTC bus station 

The bus station runs long distance, inter-state and 

city services. It is a particularly important station because of 

its strategic location on the major NH 17 and NH 47. It is 

also the centre most station is the state thus having easiest 

access in the state to all the major cities in Kerala and South 

India. There is an online reservation counter at Thrissur bus 

station 
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C. Survey 

Two types of surveys are conducted mainly in this project as 

given in the methodology flow chart, that is parking survey 

and questionnaire survey. There is no spaces for KSRTC to 

provide parking. If they can provide parking bays it will be a 

good income. Parking survey conducted in front of KSRTC, 

that is in Ernakulum road and also in a pay park bay near to 

the bus station. Questionnaire survey conducted among both 

employees and passengers. 
1) Parking Survey 

Parking is one of the major problems that is created by the 

increasing road traffic. It is an impact of transport 

development. The availability of less space in urban areas 

has increased the demand for parking space especially in 

areas like Central business district. This affects the mode 

choice also. This has a great economical impact. There are 

two types of parking, on street and off street. On street 

parking means the vehicles are parked on the sides of the 

street itself. This will be usually controlled by government 

agencies itself. In many urban centers, some areas are 
exclusively allotted for parking which will be at some 

distance away from the main stream of traffic. Such a 

parking is referred to as off-street parking. Before taking 

any measures for the betterment of conditions, data 

regarding availability of parking space, extent of its usage 

and parking demand is essential. It is also required to 

estimate the parking fares also. Parking surveys are intended 

to provide all these information. Since the duration of 

parking varies with different vehicles, several statistics are 

used to access the parking need. The following parking 

statistics are normally important. 

a) Parking accumulation:  
It is defined as the number of vehicles parked at a given of 

time. Normally this is expressed by accumulation curve. 

Accumulation curve is the graph obtained by plotting the 

number of bays occupied with respect to time. 

b) Parking volume:  

Parking volume is the total number of vehicles parked at a 

given duration of time. This does not account for repetition 

of vehicles. The actual volume of vehicles entered in the 

area is recorded. 

c) Parking load:  

Parking load gives the area under the accumulation curve. It 
can also be obtained by simply multiplying the number of 

vehicles occupying the parking area at each time interval 

with the time interval. It is expressed as vehicle hours. 

Average parking duration: It is the ratio of total vehicle 

hours to the number of vehicles parked. 

Parking duration =
parking load

parking volume
 

d) Parking turnover:  
It is the ratio of number of vehicles parked in a duration to 

the number of parking bays available. This can be expressed 

as number of vehicles per bay per time duration. 

Parking turnover =
parking volume

No.of days available
 

e) Parking index:  

Parking index is also called occupancy or efficiency. It is 
defined as the ratio of number of bays     occupied in a time 

duration to the total space avail- able. It gives an aggregate 

measure of how effectively the parking space is utilized. 

Parking index can be found out as follows. 

Parking index =
parking load X 100

parking capacity
 

Parking surveys are conducted to collect the above 

said parking statistics. The most common parking surveys 

conducted are in-out survey, fixed period sam- pling and 

license plate method of survey. In In-out survey, the 

occupancy count in the selected parking lot is taken at the 

beginning. Then the number of vehicles that enter the 

parking lot for a particular time interval is counted. The 
number of vehicles that leave the parking lot is also taken. 

The final occupancy in the park- ing lot is also taken. Here 

the labor required is very less. Only one person may be 

enough. But we wont get any data regarding the time 

duration for which a particular vehicle used that parking lot. 

Parking duration and turn over is not obtained. Hence we 

cannot estimate the parking fare from this survey. For quick 

survey purposes, a fixed period sampling can also be done. 

This is almost similar to in-out survey. All vehicles are 

counted at the beginning of the survey. Then after a fixed 

time interval that may vary between 15 minutes to i hour, 

the count is again taken. Here there are chances of missing 
the number of vehicles that were parked for a short duration. 

License plate survey results in the most accurate and 

realistic data. In this case of survey, every parking stalls 

monitored at a continuous interval of 15 minutes or so and 

the license plate number is noted down. This will give the 

data regarding the duration for which a particular vehicle 

was using the parking bay. This will help in calculating the 

fare because fare is estimated based on the duration for 

which the vehicle was parked. If the time interval is shorter, 

then there are less chances of missing short-term parkers. 

But this method is very labour intensive. 
2) Questionnaire Survey 

A set of 15 questions are asked randomly to passengers as 

well as employees. The main aim of this study is threefold. 

First, it tries to assess the passenger satisfaction with public 

bus transport services in Thrissur depot. Second, it tries to 

examine the service quality attributes that influence the 

passenger satisfaction. Third, it tries to evaluate the relative 

importance of service quality attributes to find out the 

priority for service quality improvements to enhance 

passenger satisfaction. After the analysis of the survey 

facilities needed in the bus terminal as well as the bus stop 

will be provided. 

SI.No Questions Response 

Type 1 

1 Bus terminal is well maintained Disagree 

2 
Bus The terminal is equipped with 

modern technology 
Neutral 

3 It is easy to find KSRTC bus stand 
Strongly 

Agree 

4 
The parking facilities near the bus 

terminal are adequate 
Disagree 

5 Toilets are neat and clean Disagree 

Type 2 

1 
What about the PIS in the bus 

terminal? 
Poor 

2 What is your opinion about KSRTC Satisfactory 
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owned restaurant ? 

3 What about the quality of bus stops? Satisfactory 

4 
What about the safety measures in 

KSRTC? 
Poor 

5 What about the platforms? Satisfactory 

Type 3 

1 
Do you feel safe at night in bus 

terminals? 
Yes 

2 
Are there provision of bus timing in 

bus stops? 
No 

3 
Are you satisfied with facilities in 

bus termi-nal? 
No 

4 
Is it necessary to provide night stay 

for ladies and children? 
Yes 

5 
Is medical shop facilities are needed 

in termi-nal? 
Yes 

Table 1: Questions to Passengers 

SI.No Question Response 

Type 1 

1 
The bus terminal equipped with 

modern tech-nology 
Disagree 

2 
The bus terminal has adequate resource 

and ca-pacity 
Neutral 

3 
The parking facilities near the bus 

terminal are adequate 
Neutral 

Type 2 

1 
What do you think about the structural 

quality of bus terminal? 
Poor 

2 
What is your opinion about the KSRTC 

owned restaurant? 
Poor 

Type 3 

1 
Does the terminal has enough space for 

its full working? 
Yes 

Table 2: questions to employees 

D. Summary 

The main methodologies adopted are literature review, 

selection of study area, data collection from the bus 

terminal, questionnaire survey, parking survey, data analysis 

etc., lead to obtain result, had explained in this chapter. 

IV. INFRASTRUCTURE DEVELOPMENT 

Transportation is one of the main or primary facilities that 

should be provided by the nation to the citizens. This 

chapter deals with some issues which lead KSRTC to 

financial crisis. Infrastructure related issues of Thrissur 

KSRTC is also describing, which is causing non fare 

revenue decrease. In Kerala, the Kerala state road transport 

corporation is facing several issues including financial crisis 

for the past several years. The crisis is mainly the result of 

improper timing, mismanagement, lack of timely 
maintenance of buses and introduction of pension with 

Government to the employees of Kerala State Road 

Transport Corporation in the year 1984, lack of facilities in 

the bus terminals, the empty rooms in the terminal building. 

Some other General issues are:  

A. Policy Issues:  

No compensation has been provided to Kerala State Road 

Transport Corporation for concession provided by 

Government to physically challenged, cancer patients, 

freedom fighters, journalists etc. No other state transport 

undertakings in India pays pension at par with Government. 
In some state transport undertakings, limited pension is 

provided by setting up separate fund and not from normal 

revenue stream. New schedules are sanctioned without 

much study and under pressure from various sources and 

yielding to lobbies. This affects financial viability of 

schedules.  

B. Operational Issues:  

The corporation has about 6389 schedules with around 18 

lakhs kilometers per day. Out of this only 27% is in fast 

passenger and above cat egory. It should be at least 50% in 

order to ensure financial viability. No rationalization of 

routes and no scientific study before sanctioning a route. 

Low capacity utilization in nationalized sector, which 

resulted in increased illegal private parallel service 

operations. Unwanted competition with private sector 

resulting off in low income. There are several services 

which operate to isolated areas and many services at odd 
hours i.e. during late nights and early hours on public 

demand. In most of the cases these services are at loss. But 

the expenses on account of these social commitments have 

not been compensated by Government. Over the period of 

last 5 years ticket checking has seen reduced in field due to 

entrusting several other less important responsibilities to 

ticket checking inspectors i.e. Entrusting more office jobs, 

enquiries, petition enquiries etc. this due to revenue leakage 

. Punctuality and regularity in services are not kept due to 

various reasons. Technological Issues: The total 

computerization is in slow progress. main reasons are lack 

of qualified personnel’s at key positions especially at depot 
level, lack of specialization at head office level to provide 

required policy/technical support except at EDP centers , 

resistance to chance at higher level etc. The operations can 

be streamlined only through technology intervention. GPRS 

enabled electronic ticketing machines (ETM’s) have been 

introduced. GPS has to be introduced in all buses to improve 

efficiency and provide passenger information. Corporation 

has got technical talents at various levels. But no focused 

leadership to promote this. No systems to promote research 

or innovation. recently internal talents has developed a " 

speed arrester " device which cost less than 1/10th of normal 
price of what is available in market and this can be patented 

. But there is no qualified man power to pursue these kinds 

of things. KMPL (kilometer per liter) improvement is 

another area to be addressed. Driving behavior has to do a 

lot with this. Constant training / counseling is needed for 

this. 

1) Infrastructure Issues 

In this project we are focusing on the infrastructure 

characterized operations. 

Thrissur bus stand is very disappointing in 

providing facilities to its passengers. Even if it is the main 

bus stand in the central zone of KSRTC it is lacking basic 
facilities. Major problems in the bus stand are poor seating 

capacity, no hygienic toilets, old building, etc. These 

deficiencies leads to non fare revenue lost for the 

corporation. There is only 37 seats for passengers in seating 
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lounge. Among that 10 numbers are not in a good condition. 

Only 9 seats are reserved for ladies. 

P.I.S (Passenger Information System) in the bus 
terminal is not working properly. And there is no television 

facility, which can generate a great revenue through 

advertisements. Some of the rooms in the bus stand building 

is empty, means no earning from there. Also there is no 

medical store in the building which is a necessity as said by 

many passengers while answering for the questionnaire 

survey. If we they provide some government office in the 

bus stand building it will make a low of customers there and 

will affect the revenue generation positively as said by K.T 

Muhammed Rafi, administrator at KSRTC Thrissur. And 

another issue faced by Thrissur KSRTC is there is no 

enough space for provision of parking. According to the 
result from the parking survey conducted the demand for 

parking lots remains constant, so if they can provide a 

parking facility it will be an earning. Bus Platform is not in a 

good condition for vehicle and passengers. So it indirectly 

affecting the revenue. 

a) Bus stops 

Infrastructure of bust stops also have a role in non fare 

revenue generation. If bus stops are provided with good 

facilities, it will attract passengers and leads to revenue 

generation. Bus stops with good lighting conditions and 

enough seating is comfort for ladies and children in the 
night time. Self driving tendency will be reduced if good bus 

stops are provided. In bad weather conditions good shelter 

bus stops can be used which reduces self driving. Also the 

bus time table and drinking water facilities will attract 

people. These all factors leads to revenue generation. 

 
Fig. 3: Existing platform 

b) On-Street Parking 

The survey is conducted from 10:30 AM to 12:00 PM. 

License plate method is used. The time interval is taken as 
15 minutes. The location of parking space is in front of bus 

terminal beside the Ernakulum road. 55 parking bays are 

identified and they were almost engaged during the 

complete time period of the survey. So we have 6 time 

period and accumulation on each time period are 

55,53,53,52,52,52 respectively. Since the total number of 

bays are 55 the occupancy in percentage are 100, 96.36, 

94.54, 94.54, 94.54 respectively. Parking volume is 317 

vehicles. Parking Capacity is 82.5 vehicle-hours. Parking 

load is 79.25 vehicle-hours. Efficiency of parking is 

144.09% and the parking index value is 96.06%. 

 
Fig. 4: Parking accumulation diagram for on-street parking 

c) Off-Street Parking 

The survey is conducted from 10:30 AM to 12:00 PM. 

License plate method is used. The time interval is taken as 

15 minutes. The location of parking space near the terminal 

and is a ay and park. 38 parking bays are identified and they 

were almost engaged during the complete time period of the 

survey. So we have 6 time period and accumulation on each 

time period are 38,36,36,35,36,36 respectively. Since the 

total number of bays are 38 the occupancy in percentage are 

100, 94.73, 94.73, 92.1, 94.73, 94.73 respectively. Parking 

volume is 217 vehicles. Parking Capacity is 57 vehicle-
hours. Parking load is 54.25 vehicle-hours. Efficiency of 

parking is 142.76 % and the parking index value is 95.17%. 

 
Fig. 5: Parking accumulation Diagram for off-street parking 

2) Questionnaire Survey 

A set of questions are asked randomly to employees and 

passengers. As explained earlier in section III this survey 

was conducted to know the passenger satisfaction. Survey 

conducted separately for employees and passengers. The 

model of questionnaires in the section III contains all 

questions. Among that questions suitable only for 

employees and passengers and employees are separated and 

asked. Also common questions are there. 

V. CONCLUSION 

Infrastructure facilities like bus stops, terminals and 

commercial buildings directly relate to customer satisfaction 

and acts as a medium of nonfare revenue to the public 

transport agencies. In Thrissur bus terminal the analysis of 
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various facilities has done and certain results were obtained. 

It is observed that bus terminal is lacking basic facilities. So 

some proposals are made to improve the efficiency. A new 3 
storey plan is proposed for the bus terminal. The changes 

made in existing facilities as described in the table below. 

Facilities Existing Proposed 

Toilets 
36 m2 in area, not 

hygienic 

81 m2 in area, 

hygienic 

Seating lounge 

108 m2 in area, 

Chairs are not 

good 

162 m2 in area 

Medical Room No medical room 
Medical room 

provided 

Night stay No such provision Space provided 

Government 

Offices 
No such facilities Space given 

Parking facility 
No KSRTC owned 

parking 

1026 m2 is 

available 

Terminal 

Building is very old, 

empty 

rooms are there 

No empty rooms 

Table 3: Comparison of Facilities 
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