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Abstract— Bus scheduling is one of the transportation 

operation planning process that deals with the proper 

assignment of buses to a given routes to serve the expecting 

daily passenger demands. There is always a problem for bus 

operating companies between service quality and operating 

cost. Educational institutes vehicle routing and scheduling are 

among the major problems because vehicles transportation 

needs to be reliable as well as efficient. Hence, the research 

focused to transport students in the most economical and 

convenient manner in an educational institute. This study 

investigates transportation problems for students in Bahra 

University Shimla Hills Waknaghat. It focuses on the 

distance a student travels from home to organization, 

organization's transportation cost and the effect of 

transportation problems on the excessive capital loss of the 

organization. The findings of the study shows better 

improvement on bus utilization, operating cost and kilometer 

coverage compared to the existing scheduling system.  
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I. INTRODUCTION 

A. Background 

Logistics has been performed since the beginning of the 

civilization. Logistics involves the integration of various 

processes like transportation, inventory, warehousing, 

material handling, information and packaging. Implementing 

best of logistics has become one of the most exciting and 

challenging operational area of business and public sector 

management. The auto industry is one of the key sectors of 

every country's economy. Cost reduction in transportation 

plays a major role in the current competitive market. An 

appropriate logistics system has to be evolved for cost 

reduction in automobile transportation. Logistics is becoming 

an important factor of gaining and sustaining competitive 

advantages. Unlike the old approaches to logistics which was 

restricted to the army, today, it has gained recognition in 

business organizations as one of the important business 

functions and a tool for developing competitiveness. This in 

turn benefits on saving the transportation cost and time, cost 

of inventory and warehousing. As far as the society is 

concerned, this will also lead to optimum utilization of scarce 

resources of fuel and reduced cost of transportation expenses. 

In the current globalized and distributed economic 

environment, companies are more interconnected and rely 

more on transportation for their business. The competition 

among logistics companies has become more intensive. 

B. Purpose of the Research Work 

The purpose of the study is to explore a solution in the 

educational institute transportation area that may improve 

efficiency and effectiveness of transportation system.  The 

aim is to solve the transportation problem by connecting the 

students who travels on the same route and approximately at 

the same time in an organization vehicle. The research result 

not only reduce costs, but also generate more collaborative 

relationship with internal administration, students and 

organization's logistic providers.  

C. Statistical Tools Used 

1) Likert Scale Analysis 

A Likert scale is a psychometric scale commonly involved in 

research that employs questionnaires. It is the most widely 

used approach to scaling responses in survey research, such 

that the term is often used interchangeably with rating scale 

or more accurately the Likert type scale, even though the two 

are not synonymous. The scale is named after its inventor, 

psychologist Rensis Likert. Likert distinguished between a 

scale proper, which emerges from collective responses to a 

set of items (usually eight or more) and the format in which 

responses are scored along a range. When responding to a 

Likert questionnaire item, respondents specify their level of 

agreement or disagreement on a symmetric agree-disagree 

scale for a series of statements. 

The research approach - Survey method 

The research instrument - Questionnaire 

The respondents - The students of the organization. 

2) Pareto Analysis 

Pareto analysis is a statistical technique in decision-making 

used for the selection of a limited number of tasks that 

produce significant overall effect. It uses the Pareto principle 

(also known as the 80/20 rule) the idea that by doing 20% of 

the work, 80% of the benefit of doing the entire job can be 

produced. 

3) Focal Point Mapping 

Focal Point Mapping has been introduced at a place where 

buses meet at common focal point/node and thereafter 

reducing the number of vehicles and distance simultaneously 

according to the route and capacity of the vehicle. 

D. Objective 

1) To minimize the transportation cost 

2) To minimize the transportation distance 

3) To determine the students satisfactions pertaining to the 

bus services. 

E. Assumptions and Limitations 

i. Generally buses will not return to the institute in evening. 

In specific, buses shall end their tours at the specified point 

from where morning journey is commenced.  

ii. The seating capacity of the buses should not be     violated.  

II. EXPERIMENTAL SETUP 

To improve the transportation processes of the organization 

it is very essential to investigate the existing condition of 

transportation, routings and travelling habits of students. For 
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this purpose first of all primary and secondary data is 

collected within the organization itself. Profit and loss is 

calculated on organization's vehicle travelling i.e. Overall 

receipt vs. Overall Expenditure. High level of vacant seats is 

found to be the reason behind the loss. Survey test is 

conducted on students in the form of number of 

questionnaires. Likert Scale is performed to check the 

students outlook statistically so that outcome can be analyzed. 

Pareto Analysis is also examined to analyze the maximum 

potential cause behind the students travelling problems. It is 

observed in most of the data that the maximum amount of 

capital of the organization is affecting as students are least 

interested to travel in organization vehicles. The Focal Point 

Mapping helped us in cost reduction and effectively 

utilization of organization's transportation.  

 
Fig. 1: HP 63 4480 Line graph for Profitability Test 

 
Fig. 2: HP 63 4023 Line graph for Profitability Test 

 
Fig. 3: HP 64 4983 Line graph for Profitability Test 

 
Fig. 4: HP 63 4024 Line graph for Profitability Test 

 
Fig. 5: HP 63 4024 Bar graph for Seating Capacity and    

Vacant Seats Analysis 

 
Fig. 6: HP 63 4023 Bar graph for Seating Capacity and    

Vacant Seats Analysis 

 
Fig. 7: HP 64 4983 Bar graph for Seating Capacity and    

Vacant Seats Analysis 
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Fig. 8: HP 63 4024 Bar graph for Seating Capacity and    

Vacant Seats Analysis 

 
Fig. 9: Pareto Analysis Transportation Problems by Likert 

Scale Analysis 

 
Fig. 10: Map of Existing Routes of Institute's Vehicles 

Route 

km travelled 

within Tutu 

Crossing 

km travelled 

after Tutu 

Crossing 

Total 

distance 

travelled 

1 10.6 19.2 29.8 

2 10.6 19.2 29.8 

3 16.2 19.2 35.4 

4 8.2 19.2 27.4 

Total 45.6 76.8 122.4 

Table 1: Current Routing Plan 

Route 

km travelled 

within Tutu 

Crossing 

km travelled 

after Tutu 

Crossing 

Total 

distance 

travelled 

1 10.6 0 10.6 

2 10.6 19.2 29.8 

3 16.2 19.2 35.4 

4 8.2 0 8.2 

Total 45.6 38.4 84 

Table 2: Improved Routing Plan 

1) By reducing the number of buses we directly gets 

reduction in distance travelled in routes by 38.4 km/day.  

(122.4 km - 84 km) 

2) If distance of routes is reduced so we directly gets 

reduction in transportation cost by Rs. 91960.  (10 month 

working =220 days approx) 

3) Fuel can be saved to 7.6 liters/trip which comes out to be 

1672 liters/year. (10 month working =220 days approx) 

A. Calculations 

Rate of diesel = Rs. 55/liter approximately (always 

fluctuating) 

Kilometerage of organization vehicles = 4.5-5 kilometer/liter 

(Taking 5 kilometer/liter)                  

Reduced Distance/Average of bus = 38.4/5 

= 7.6 liters can be saved daily/trip. 

=7.6 x 220 days = 1672 liters of diesel can be saved in 10 

months of working. 

=1672 x 55 = Rs. 91960 can be saved in 10 months of 

working. 

III. CONCLUSION 

The research has a humble attempt in identifying the causes 

of transportation problems and come up with a few 

recommendations for its improvement. Bahra University in 

Waknaghat exists a high level of transportation problems. 

After analyzing the current transportation system of Bahra 

University based on different performance measurement such 

as bus utilization, operating cost and daily trips, the current 

system has low performance due to the less number of 

students travelling in organization vehicles. This shows the 
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number of buses assigned to a given routes by current system 

are enough and need to be utilized properly to its capacity to 

serve the students demand. To solve the bus transportation 

problem of Bahra University the focal point mapping is 

developed and solved by considering daily routes of buses 

and their common meeting point. The finding of the study 

shows better improvement on bus utilization, bus operating 

cost and kilometre coverage compared to the current 

scheduling system. The major improvements found by 

considering the average student demands are; reduction of 

38.4 km from the total daily distance coverage, savings of 7.6 

litres of daily bus fuel which results in 1672 litres of total fuel 

saved in a year and a saving of Rs. 91960 from the total 

annual operating cost of the organization. The bus utilization 

is also improved and levelled than the current system. More 

collaborative relationship with internal administration, 

students and logistic providers can further results in a gain of 

students till 43 percent in organization's transportation with 

the improvements in the transportation system. 
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