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Transport On Tier 2 Area. 
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Abstract: In India, all Tier -1 cities have METRO Rail and/or BRTS as a mass rapid transport system. Very few tier-2 cities have MRTS and currently 
they are depending on city bus service for public transportation needs. Even public transportation in these cities is depleting and expenditure is 
increasing. For providing more service to people and coverage area each year system expansion is done and basic cost is not recovered by operating 
the Transit service from normal fare (direct income). For this subsidy is given to ULB. In many case the indirect income is more than the direct income. 
For this improving the level of service is important to maintain and/ or improve the transit ridership. MoUD has developed the service level benchmark in 
2008 based on expert‘s opinion. In that quantitative criteria are based on the performance of the transit system and qualitative criteria are not consider. 
Also the users‘ and operators‘ perspective may differ from the expert opinion. Hence it‘s required to measure the transit service attribute based on users‘ 
perspective to know the actual demand/ exaptation from the people. Operators are driving the transit service based on the revenue generation and 
because of this they neglecting to enhance the important service attribute. Also it‘s important to consider the operators‘ requirement to maintain the 
transit service. Therefore, improving existing service levels of public transport systems is required, in order to counter the challenges of rising trends of 
private vehicle ownership and environmental pollution. Improved level of service for public transit will improve user perception (i.e, customer satisfaction) 
of existing transit service quality amongst captive riders, choice riders and potential transit riders. 
 
Index Terms: Sustainable Transport area, Sustainable transport system, Connectivity of the transport, Growth of the transport in urban area, Rajkot 
Smart City, Public Transport system, demand and supply of the passengers.  

——————————      —————————— 

 
1 INTRODUCTION                                                                     

Main characteristics of the transport system are the following: 
transport system network; flows of transport means in the 
network; flows of freight or passengers in the network; 
capacity of terminals and quantity of interactive transport 
means in the terminals. From the point of view of the theory of 
systems − the national transport system is a complex system 
[1].The structure of national transport system consists of 
numerous elements of system and their interrelation. Main 
characteristics of this system are: 
− freight and passenger flows (applications for transportation, 

their distribution according to time and location); 
− transport network and the fleet of units of separate transport 

types; 
− traffic plans of separate transport type units (their distribution 

in the transport network, traffic timetables), interaction of 
transport modes in the terminals. 

 
Scientific research of transport may be efficient and useful 
from the practical point of view, on condition that it is based on 
the factors determining the development of transport system, 
as well as on its natural conception and the knowledge of 
analytical (methodological) instruments offered by 
thespecialists of transport engineering, transport economics, 
management science, mathematics, statistics and other 
sciences. 
 

2. RESEARCH OBJECTIVE  
This topic presents a methodology that has been adopted in 
this research to determine level of service for city bus service 
based on the perception of the public transport and 
intermediate public transport users. This methodology includes 

four major tasks as demonstrated in Fig. 
 
 
 
 

 
 

 
 
 
 

Fig 1. Steps to be followed of  Research Methodology 
 
Four stages to determine service level of city bus service. 
To develop the methodology, travel behaviour study is done on 
public transport users and intermediate public transport users 
perception. For this perceived value of each attribute against 
the satisfaction rating is obtained. Also the minimum 
acceptable and desired service level ratings are obtained with 
respect to current satisfaction rating. In the first stage of 
research, transit service attributes were identified from the 
literature study. After the selection of the attributes, user‘s 
perception data were obtained on the Likert scale. In second 
stage, important quantitative attribute and qualitative attribute 
were identified based on RIDIT analysis. In third stage, LOS 
scales, from LOS A to LOS E, were developed for eight 
quantitative service attributes except boarding-alighting time, 
by applying law of successive interval scaling on users‘ level of 
satisfaction on perceived values for each of the eight attributes 
in Rajkot. LOS scale for boarding and alighting time in Rajkot 
was defined across three levels (LOS A to LOS C) using users‘ 
minimum acceptable service and desired service for boarding 
and alighting time. Due to difficulty in quantifying service levels 
for qualitative service attribute like bus design, bus stop 
shelter design etc. only importance is obtaining by RIDIT 
analysis. In the fourth stage, desired service level for each 
attribute is identified based on users‘ perception value on 
Likert scale and transforming it on the LOS scale. Than IPA 
analysis is used to prioritize the service attribute, which 
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generate higher satisfaction to the users. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Flow of Research Methodology 

 
3 DATA COLLECTION AND ANALYSIS SURVEY. 
The user perception survey has three sections: I. Socio-
economic characteristics II. Trip details III. Users perception 
for PT First section includes various socio demographic 
information as household size, vehicle ownership, type of 
vehicle, HH income, gender, education, employment type, 
purpose of trip etc. It‘s used for finding Correlation between 
Socio- demographics and Travel behaviour. Second section 
includes data of travel behaviour. It includes data of current 
origin and destination location, type of mode selected, time 
distance and fare for current trip, trip frequency, purpose of 
trip, number of interchange etc. In third section, different 
quantitative and qualitative service attribute‘s satisfaction were 
measure based on 10 point Likert scale with respect to 
perceived value for each attribute. These surveys were 
conducted for both public transport user and intermediate 
public transport users. For this study total 800 (300 RMTS, 
400 IPT and 100 BRTS) data were collected. 
 

SPEED-DELAY SURVEY 
These surveys were conducted on three-selected routes for 
Bus and Auto rickshaw. For bus average moving speed is 
measure during peak hours. To derive the average travel 
speed this survey was repeated for 6 times for each route. 
This would help in achieving average journey speeds and 
travel time. The survey was carried out on a working day 
during peak hours. 
 
 
 
 
 
 
 

 

 
 

Fig 3. Route of shown 42 
 
In our opinion, the management theory of transport complex 
systems covers four main and correlated trends of research: 

 
1) classification of transport complex systems by defining 

their structure, external and internalrelations, management 
tasks and their composition, objectives of management of the 
external and internal relations in various time aspects; 

2) research of common and different development features 
of various transport modes; 

3) methodological basis for accumulation of necessary and 
reliable information for management of transport systems, for 
creation of the means of information transfer, processing and 
application; 

4) scientific basis for creation of transport complex systems‘ 
management means and methods; formation of generalised 
methods of efficient management of such systems, where 
optimal co-ordination of various management means and 
methods in territorial and time aspects is necessary. The 
complex of this research has to make a foundation for a 
principal improvement of transport operation, designing, 
planning and forecasting. 
 
Research of common and different characteristics of the 
development of various transport complex systems, besides 
the aforesaid main aim to substantiate the independence of 
their management theory, has a particularly important 
significance. Only after a sufficient analysis of the 
characteristics of the object of management it is possible to 
formulate the creation of its rational management system. In 
the course of research of complex systems and their 
characteristics, for their further investigation it is necessary to 
create corresponding means. However, their creation is 
possible only in such cases, when there are known the 
requirements for these means, arising from aprioritative 
knowledge of characteristics of the systems and of 
opportunities of influence. Apprehension of quantitative 
characteristics and creation of necessary means for their 
research and management is a non-formalised iteration 
process, which may be perfected by highly erudite specialists 
profoundly understanding the designing, operation and 
planning of these systems. No less important is the system of 
various principal aims, as well as the problem of co-ordination 
of their components in different periods of time. A collection of 
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various elements and relations may be analysed as a system 
only in that case, when separate aims of their functioning are 
co-ordinated so that they create totality and community. 
Regretfully, this clear statement is not always valuated, for 
example, in the practice of economic management of 
transport, when separate structural management organs are 
not following co-ordinated goals in their practical activities. To 
the methodical research of transport systems belong the 
following investigations for improvement: 
− for research methods and means of transport complex 
systems; 
− for optimisation of criteria of transport system functioning 
and development in various hierarchic levels; 
− for decision making methods of transport system functioning 
by different time intervals; 
− for the methods of selection of optimal parameters of 
separate elements of transport complex 
systems. 
 
Research directed towards the improvement of methods and 
means of investigation of transport complex systems is 
developing intensely at present in the West European 
countries and the countries of CIS. The result of the research 
− created a practically applicable great arsenal of 
management objectivesfor separate transport systems. Often 
suggested mathematical models do not meet their main 
purpose − the means for investigation of transport system and 
decision making in management. Regardless of a great 
number and variety of proposed models, they are of different 
character because they are designated for solving of separate 
local problems. At present, it becomes more and more clear 
that it is necessary tocreate mathematical model systems 
reflecting the management process of hierarchically formed 
general transport complex systems. Furthermore, the majority 
of mathematical models are very formalised, they insufficiently 
estimate physical and technological peculiarities of the 
modelled systems, as well as the active role of the man in the 
process of functioning of these systems. Majority of the 
proposed models allows the definition of only relatively optimal 
state of investigated system, but not the optimal process of its 
development and functioning. Contemporary transport 
economy has a complex hierarchic structure, numerous 
internal and external interrelations. Seeking the scientific 
foundation of the management of transport systems it is 
necessary to create and use research methods adequate to 
the real nature of the transport economy. To our mind, 
mathematical methods of transport complex systems should 
be able to estimate the main relations existing in complex 
dynamic systems; as well as the behaviour of the modelled 
system in dynamics; to reflect its non-linear characteristics and 
partially − the indeterminate character of numerous 
parameters and influences. Together with the hierarchy of 
functioning of aims and objectives of transport systems there 
has to exist the hierarchy of optimisation criteria − the system 
of interconnected different criteria of optimisation, that 
guarantees the attainment of global criterion of general 
transport system. The issues of the hierarchy and forms of 
transport systems‘ management optimisation are not yet 
sufficiently investigated. It is evident that it is necessary to 
create a system consisting of interconnected optimization 
criteria. The system should reflect the objectives of optimal 
management in hierarchically formed complex transport 

systems. Perhaps among them there will be multiple criterial 
systems corresponding a complicated nature of complex 
transport systems. It is important that all of them should be not 
subjective, that they should base on socially necessary work 
expenses. Their account form (direct and secondary) finally 
should be determined by the possibilities and convenience of 
accountancy. Whereas, the optimisation criteria used in the 
transport systems‘ functioning and operational management 
stages should also be co-ordinated and interconnected. Lately, 
a certain gap between these criteria is noticeable. Difference is 
also noticeable between the theoretical research of transport 
complex systems and the solutions of specific practical 
problems, in their process of functioning. Serious research 
should also be carried out on functional issues guaranteeing 
realisation of solutions attained by optimisation calculations. 
The field of transport research encompasses investigation of 
very complicated and dynamic relations. Complexity of the 
research arises from the need to analyse a great amount of 
interrelated connections in the transport system itself or in its 
sub-system, as well as of those between the transport system 
and social-economic environment. On the one hand, the 
demand for transport is determined by the lay out of economic 
and social objects in a certain space. On the other hand, the 
existence (or not existence) of transport services and transport 
costs influences the development of national economics. 
Research of transport system may be carried out in two ways: 

a) by the method of „consecutive approximations―, when 
after starting from several main principles, afterwards 
additional, more specific factors are gradually 
involved into the analysis; 
 

b) by the method of empirical research, when after 
starting from solution of single transport problem, 
afterwards by the way of connections we pass to 
more general analysis (the principle „from below up to 
the essence―). 
 

Practically both these methods supplement each other, and do 
not compete between themselves. In the case of the research 
of specific situations it is very important not to miss from sight 
and from the general context the instruments of the general 
transport analysis and to use them properly. Thus the 
specialised analysis has to enrich the general analysis, and 
the general analysis has to produce the accounting point itself, 
as well as to present the very direction for carrying out of 
specific work.  
 

 Before conducting survey number of sample size 
required. Calculation of sample size based on serval 
parameters like population size, marginal error, 
population proportion, etc. As per following 
calculation, minimum 385 samples are required for 
study. 

 
Unlimited Population        
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Finite Population 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Where, z is the z score (confidence level = 95%)  
e is the margin of error (5%)  
N is the population size  
p̂ is the population proportion (50%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 1. Primary Data Collection 

 
Volume count survey is basically done for modal split and 
finding the proportion of IPT wrt PT in the city. Total 15 
locations were identified for survey. This location was identified 
based on major intersection, CBD area, Bus terminal, Major 
cordon point along the PT and IPT route. Among them eight 
locations were selected at CBD area to find out traffic 
behaviour rest seven locations are selected at outer ring road. 
This survey was conducted for 12hrs at each location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Data collection of the Route 42 

 
BOARDING-ALIGHTING SURVEY 
Boarding-alighting survey gives the data of travel demand and 
this data was also used for measure the seat occupancy in 
public transport. It was conducted on each route for PT and 
IPT. 
 
SHARE OF RESPONDENTS FROM DIFFERENT USER 
GROUP 
The user perception data thus collected through the on board 
(PT and IPT) user surveys. This surveys were categorized into 
different user groups including three income groups, four age 
groups, two gender groups. The share of respondents in the 
final user survey that represent different user groups both in 
the PT and IPT user survey is shown as below: 
 

DEMOGRAPHIC AND GENERAL 
CHARECTERISTIC: 
Overall male to female ratio was 1.72 from the data collected. 
Among surveyed persons 103 (57%) are at the age of 21-40 
years following 51(28.3%) persons are at the age 0-20 years, 
25 (13.9%) are at the age of 41-65 years and 1 (0.55%) above 
the age 65 years. Literacy level was divided in eight parts and 
analysed data are as illiterate (24-13%), upto5 (16-8.8%), 
upto8 (21-11.7%), up to 10 (35- 19.4%), upto12 (34-18.8%), 
Diploma (17-9.4%), under graduate (30-16.6%) and Post 
graduate (3-1.7%). Employment type was divided in four part 
as Self-employed, Service, Student and Other. Self-employed 
persons (24-13.3%) are least travel by PT or IPT mode than 
Service (55-30.6%), Student (47-26.1%) or Other (54-30%). 
However, PT is more preferred by Self-employed and Student 
category wrt to service and other category who choose IPT 
over PT. Income level was divided in four divisions as EWS 
(<1 lakh), LIG (1-2.5 lakh), MIG (2.5-5 lakh) and HIG (>10 
lakh). Analysis of income category shows a higher percentage 
of people travel in PT or IPT are from EWS (74-41.1%) and 
LIG (85-47.2%) category remaining 11.6% are from MIG and 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 10, OCTOBER 2020      ISSN 2277-8616 

 
247 

IJSTR©2020 
www.ijstr.org 

HIG category. Overall LIG income category choose IPT over 
PT. Vehicle ownership analysis brief that overall captive riders 
are 129 (71.7%) and person have four wheelers are very less 
(4-2.2%) who travel in circumstantially. Remaining Two-
wheeler‘s owner (26-14.4) and bicycle‘s owner (21-11.7%) 
shows very less choice rider using PT or IPT. However, Two-
wheeler‘s owner prefers IPT system. 

 
Table 3. Data collection of the Route 4. 

 

 
Fig. 4 Graph shown of the Travellers by different perspective 

 
Lithuanian transport system at present consists of several 
transport modes. Further we will analyse more specifically the 
road, railway and water transport modes. And even more 
specifically − their freight transportation. Freight transportation 
by air will be not analysed only because of the reason that this 
type of transportation makes 0.8% of the general amount of 
freight turnover. Besides, transportation by road, railway and 
water transport under Lithuanian conditions may be connected 
by the common multimodal technologic schemes. Further, for 
simplicity sake, we shall call our research object the freight 
transport system. The aim of development and improvement of 

freight transport system is − to create a general national freight 
transport system, guaranteeing demands for 
„qualitative―national transport service in this field. Transport 
system diversity. Travelers can choose from various modes, 
location and pricing options, particularly ones that are 
affordable, healthy, efficient, and accommodate non-drivers. 
System integration. The various components of the transport 
system are well integrated, such as pedestrian and cycling 
access to transit, and integrated transport and land use 
planning. Affordability. Affordable transport options provide 
access to lower-income households. Resource (energy and 
land) efficiency. Policies encourage energy and land efficiency. 
Efficient pricing and prioritization. Road, parking, insurance 
and fuel are priced to encourage efficiency, and facilities are 
managed to favor higher value trips and more efficient modes. 
Land use accessibility (smart growth). Policies support 
compact, mixed, connected, multi-modal land use 
development in order to improve land use accessibility and 
transport options. Operational efficiency. Transport agencies, 
service providers and facilities are managed efficiently to 
minimize costs and maximize service quality. Comprehensive 
and inclusive planning. Planning is comprehensive (considers 
all significant objectives, impacts and options), integrated 
(decision-making is coordinated among different sectors, 
jurisdictions and agencies), and inclusive (all affected people 
are able to participate). 

 
3. Sustainable Aspects in Various Diversity  
Sustainability and livability are generally evaluated using 
indicators, which are specific variables suitable for 
quantification (measurement). Such indicators are useful for 
identifying trends, predicting problems, setting targets, 
evaluating solutions and measuring progress. Which indicators 
are selected can significantly influence analysis results. A 
particular policy may seem beneficial and desirable if 
evaluated using one set of indicators but harmful and 
undesirable according to others. It is therefore important that 
people involved in sustainability planning understand the 
assumptions and perspectives of the performance indicators 
they apply. SUSTAINABILITY AND LIVABILITY GENERALLY SUPPORT 

SIMILAR PLANNING OBJECTIVES, ALTHOUGH OFTEN FOR SOMEWHAT 

DIFFERENT REASONS. FOR EXAMPLE, BOTH SUPPORT ENERGY 

EFFICIENCY, SUSTAINABILITY PRIMARILY FOR GLOBAL AND LONG-
TERM GOALS SUCH AS CLIMATE PROTECTION AND RESOURCE 

CONSERVATION. A SUSTAINABILITY PLANNING PROCESS MUST BE 

COMPREHENSIVE AND INTEGRATED, CONSIDERING ALL SIGNIFICANT 

OBJECTIVES, IMPACTS AND OPTIONS. IT SHOULD BEGIN BY DEFINING 

GOALS (WHAT WE ULTIMATELY WANT TO ACHIEVE), WHICH HELP 

DEFINE PLANNING OBJECTIVES (WAY TO ACHIEVE GOALS), TARGETS 

(SPECIFIC, REASONABLE, MEASURABLE OBJECTIVE THAT WE WANT 

TO ACHIEVE), AND OUTCOMES (ULTIMATE CHANGES IN ACTIVITIES 

AND IMPACTS, SUCH AS TRAVEL ACTIVITY, CONSUMER COSTS, 
ACCIDENTS, POLLUTION EMISSIONS, ETC.) 
 
 
 

Bus 
3% 

LCV 
2% 

NMT 
2% 

3W 
19% 

2W 
67% 

Car 
7% 
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Table 4. Sustainable Objective Goals in different Planning 
Objective. 

 
Both sustainability and livability support more comprehensive 
and integrated planning, which considers a broad range of 
objectives, impacts and options, and shifts from mobility-based 
to accessibility-based transport planning (see box below). This 
type of planning tends to expand the range of solutions that 
can be applied to transport problems. For example, 
conventional, mobility based planning, which evaluates 
transport system performance based roadway level of service 
and average travel speeds, generally considers traffic 
congestion the primary transport problem and roadway 
expansion the primary solution. Comprehensive, accessibility-
based planning tends toconsider additional planning objectives 
(improved mobility for non-drivers, energy conservation, 
improved safety, etc.) and additional solutions (improving 
alternative modes, more efficient pricing, more accessible land 
use development, etc.). 
 

Fig 5 Sustainable Objective Goals Achieving Process. 
 
Indicators can be defined in terms of goals, objectives, targets 
and thresholds. For example, a planning process may involve 
establishing traffic congestion indicators (defining how 
congestion will be measured), goals (a desire for fast and 
efficient vehicle travel), objectives (changes in roadway supply 
or travel activity that reduces congestion) and targets (specific, 
feasible changes in congestion impacts or travel behavior that 
should be achieved), and thresholds (levels beyond which 
additional actions will be taken to reduce congestion). For 
example, indicators may reflect the decision-making process 
(quality of planning), responses (travel patterns), physical 
impacts (emission and crash rates), human and environmental 

effects (injuries and deaths, and ecological damages), and 
their economic impacts (costs of crash and environmental 
damages). It is important to avoid double-counting impacts. 
For example, reductions in vehicle-mile emission rates can 
reduce ambient pollutants and human health damages; it may 
be useful to track each of these factors, but it would be wrong 
to add them up as if they reflect different types of impacts. 
Sustainability indicators can be integrated with other types of 
statistical analysis, such as financial accounting and 
performance evaluation, and existing data collection can be 
extended to support sustainability evaluation. 
 

4. BOARDING-ALIGHTING SURVEY 
Boarding-alighting survey gives the data of travel demand and 
this data was also used for measure the seat occupancy in 
public transport. It was conducted on each route for PT and 
IPT. 
 
SHARE OF RESPONDENTS FROM DIFFERENT USER 
GROUP 
The user perception data thus collected through the on board 
(PT and IPT) user surveys. This surveys were categorized into 
different user groups including three income groups, four age 
groups, two gender groups. The share of respondents in the 
final user survey that represent different user groups both in 
the PT and IPT user survey is shown as below: 
 
DEMOGRAPHIC AND GENERAL CHARECTERISTIC: 
Overall male to female ratio was 1.72 from the data collected. 
Among surveyed persons 103 (57%) are at the age of 21-40 
years following 51(28.3%) persons are at the age 0-20 years, 
25 (13.9%) are at the age of 41-65 years and 1 (0.55%) above 
the age 65 years. Literacy level was divided in eight parts and 
analysed data are as illiterate (24-13%), upto5 (16-8.8%), 
upto8 (21-11.7%), up to 10 (35- 19.4%), upto12 (34-18.8%), 
Diploma (17-9.4%), under graduate (30-16.6%) and Post 
graduate (3-1.7%). Employment type was divided in four part 
as Self-employed, Service, Student and Other. Self-employed 
persons (24-13.3%) are least travel by PT or IPT mode than 
Service (55-30.6%), Student (47-26.1%) or Other (54-30%). 
However, PT is more preferred by Self-employed and Student 
category wrt to service and other category who choose IPT 
over PT. Income level was divided in four divisions as EWS 
(<1 lakh), LIG (1-2.5 lakh), MIG (2.5-5 lakh) and HIG (>10 
lakh). Analysis of income category shows a higher percentage 
of people travel in PT or IPT are from EWS (74-41.1%) and 
LIG (85-47.2%) category remaining 11.6% are from MIG and 
HIG category. Overall LIG income category choose IPT over 
PT. Vehicle ownership analysis brief that overall captive riders 
are 129 (71.7%) and person have four wheelers are very less 
(4-2.2%) who travel in circumstantially. Remaining Two-
wheeler‘s owner (26-14.4) and bicycle‘s owner (21-11.7%) 
shows very less choice rider using PT or IPT. However, Two-
wheeler‘s owner prefers IPT over PT and bicycle‘s owner 
prefer PT over IPT. Overall 34 (18.9%) persons have a driving 
license. 
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Table 6. Data Collections of Total ratio of travelers. 

 
 

Fig.6. Graph of the  Age group of the travelers. 
 
Mobility For People With Special Needs and 
Disadvantages 
Special consideration should be given to evaluating the ability 
of a transportation system to serve people who face the 
greatest mobility constraints, such as wheelchair users and 
people with very low incomes (Litman and Richert 2005; 
Litman 2005a). Special effort may be made to identify these 
users in transportation surveys and ridership profiles, 
evaluation of transportation system features in terms of their 
ability to accommodate people with disabilities. The following 
are possible performance indicators. 
 
1. Surveys of disadvantaged people to determine the degree 
to which they are constrained in meeting their basic mobility 
needs (travel to medical services, school, work, basic 
shopping, etc.) due to inadequate facilities and services.  
 
2. Travel surveys that identify the degree of mobility by 
disadvantaged people, and how this compares with the 

mobility of able-bodied and higher-income people.  
 
3. Degree to which various transport modes and services 
accommodate disadvantaged people, including the ability of 
walking facilities and transit vehicles to accommodate 
wheelchair users and users with other disabilities, and 
transportation service discounts and subsidies for people with 
low incomes.  
 
4. Degree to which disadvantaged people are considered in 
transport planning through the involvement of individuals and 
advocates in the planning process and special data collection.  
 
5. The portion of pedestrian facilities that accommodate 
wheelchair users, and the number of barriers within the 
system.  
 
6. The frequency of failures, such as excessive waiting times, 
inaccurate user information and passups of disadvantaged 
people by transportation services.  
 
7. User surveys to determine the problems, barriers and costs 
disadvantaged people face using transportation services.  
 
8. The portion of time and financial budgets devoted to 
transportation by disadvantaged people.  
 
9. Indicators of the physical risks facing people with disabilities 
using the transport system, such as the number of pedestrians 
with disabilities who are injured or killed by motor vehicles, 
and the frequency of assault on transit users, particularly 
those with disabilities and lower incomes (who may be forced 
to use transit services in less secure times and locations). 
 

Fig. 7.  Plotted graph family income of the travelers. 
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Fig. 8.  Plotted graph of education level of the travelers. 
 

Fig. 9.  Plotted graph interchanging mode of the travelers. 
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