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ABSTRACT 

 

 Nowadays, Personal cars have become one of the most important factors in daily 

life because it is convenient to go to another place. Based on the survey, School of 

Engineering has capacity of car park is 535 and in the future that will be decrease but          

the number of personal cars will be increased resulting in insufficient parking space for     

the number of private cars. This will be wasting, a lot of time to find a parking space. 

 This project is a feasibility study to establish a suitable carpark for students and 

staffs at School of engineering, KMITL. There are 4 scenarios purpose in this study    

1.) Buy EV shuttle bus 2.) A building car park at in front of convention hall 3.)                  

A building of car park at soccer field in faculty of architecture and 4.) Using smart card 

for entering carpark of school of engineering. This study will also a purpose the tools 

to help student and staff make decisions to choose the most suitable solution. 
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CHAPTER 1 

INTRODUCTION 

 

This project is a feasibility study to purpose suitable car park “A case study of 

school of engineering, KMITL”. This chapter consists of detail of the state of the 

problems, objective, research scopes, research proposal, and report outline. 

 

1.1 State of the problems     

In this decade, the personal car is popular because it is convenient for travelling. 

A lot of people use the personal car in daily life. But some problems are caused by too 

many personal cars. One of these problems is the insufficient car park. The insufficient 

car park is a problem that people can face everywhere, especially in big cities. At the 

school of engineering KMITL, the number of students and staff haves been rising every 

year. Many students and staff drive cars to the school of engineering, and the number 

of students is already more than the number of car parking spaces. The school of 

engineering is facing the problem of the insufficient car parking. The insufficient car 

park problem in the school of engineering affects to students and staff in many terms 

such as losing time for finding an available car park, many people drive fast because 

they are hurry to find available car park it could make vehicle accident. 

           From the survey, the number of students car is 628 cars, and the number 

of staff cars is 500 cars, but there are 535 car parks in the school of engineering. The 

school of engineering has decided in the new policy that some areas in the school of 

engineering will be take up to be flea market. This policy will decrease the number of 

car parks remains at 433 car parks. Students and staffs go to the school of engineering 

almost every day if they must face the insufficient car park problem every day it is not 

good. 
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1.2 Objectives 

1. To study the feasibility for propose a suitable car park for students and staff at 

the school of engineering, KMITL. 

2. To design and evaluate scenarios to propose new car park for students and staffs 

at the school of engineering, KMITL. 

 

1.3. Project Scopes 

1. Design of scenarios to propose new car park is only for the school of 

engineering, KMITL. 

2. Evaluation of each scenario based on economics theory. 

 

1.4 Report Outline 

 The rest of this report is organized as follows: Chapter 2 reviews of the 

economics theory to analyze the 4 scenarios. Chapter 3 describes the design and 

implementation of collecting data of the number of the car park, collecting the number 

of student’s car and staff’s car, plan the four scenarios to purpose new car park, cash-

flow diagram of each scenario, and using economic theory to find the suitable scenarios 

for proposing a new car park in the different financial situation at school of engineering, 

KMITL. Chapter 4 described details of the research operations from calculating the 

data to assist in investment decisions in each method. Chapter 5 present tools to help 

you make decisions to choose the most suitable solution and conclude which method is 

the most suitable. 
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CHAPTER 2 

REVIEW OF THE ECONOMICS THEORY TO ANALYZE THE  

4 SCENARIOS. 

 

This chapter discusses the concept and meaning of the economics theory that 

use to analyze the 4 scenarios considered during the analysis and design phase of this 

project. This chapter consists of economics theory, literature review, and chapter 

summary. 

 

2.1 Relationship between interest rate or yield, time, and value of money  

In the calculation of the value of money over time, the principle of the cash flow 

diagram is the basis for further analysis of the value of money. The variable used to 

analyze the value of money and charting the cash flow are: 

 

P    =    The value or sum of money for a given period of time or at time t=0 

  may be used to represent the value of Present worth (PW), Present  

  value (PV), Net present value (NPV). 

 

F    =    Value or sum of future money may be substituted for Future Worth

  (FW) and Future Value (FV). 

 

A   =    The monthly or annual payment value with the same amount of  

  anchor  may is used in place of Annual worth(AW) and Equivalent  

  uniform annual worth (EUAW) unit per year or per month. 

 

n    =    Number of periods for the analysis of year, month, or day unit. 

 

i     =    The interest rate or the rate of return per period percentage units per 

  year, per month or percentage per day. 
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2.2 Cash - flow diagram 

Cash flow diagrams represent income and expenses over some time interval. 

The diagram consists of a horizontal line with markers at a series of time intervals. At 

appropriate times, expenses and costs are shown. 

  

 
Figure 2.1: Cash flow diagram. 

 

2.3 Benefit/cost analysis 

Benefit/cost analysis or Benefit/cost ratio or B / C ratio is a popular method of 

evaluating the investment suitability of government projects because most government 

projects are not in the process of showing any benefit but still, they are intended for 

public benefits, such benefits may not be in the form of the money the state receives. It 

is still in the form of benefits that the community has received such as, the good quality 

of life expenditure on the travelling, increase income or productivity, safety, or mental 

health of people in the community. It is essential to analyze the control of the 

stakeholders which will be converted in the figure of value to compare the money 

invested in the project. There are two essential variables for the Benefit/cost analysis.  

The benefit is a benefit that has been increased both in terms of money and 

welfare from the project compared to the situation that has not yet been operating under 

the project. The public benefits arising from the project can be divided into two 

categories. First, the benefits received in the form of increasing income or increasing 

productivity, such as increased income from toll collection, etc. Second, received in the 

form of cost savings and damage reduction. 
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Cost is the total cost owed throughout the implementation of the project. Thus, 

it is the sum of the initial cost of the project and the operating expenses, among others, 

due to environmental and community impacts in the project area, such as expenses for 

compensation for land expropriation, costs of adjusting the community's environment 

after construction, etc. The subtleties of the investment details and returns will vary 

from project to project. The following equation can analyze the Benefit/cost ratio.  

The projects with the B / C ratio greater than 1 is a project to invest if BC ratio 

less than 1 is a project that is not suitable for investment and if B / C ratio of 1 means 

that the project will not profit and not profit loss.     

 

2.4 Profitability Index (PI) 

The profitability index (PI), also known as the value investment ratio (VIR) or 

profit investment ratio (PIR), is an index that depicts the relationship between a planned 

project's costs and benefits. It was measured as the percentage of the current value of 

potential projected cash flows to the project's original investment. A higher PI means 

that a project will be considered more attractive. The profitability index is a metric for 

determining the attractiveness of a project or investment. The PI is determined by 

calculating the current value of projected potential cash flows by the project's initial 

investment level. A PI greater than 1.0 is deemed as a good investment, with higher 

values corresponding to more attractive projects. Only the projects with the highest PIs 

can be performed under capital restrictions and mutually exclusive projects. [3] 

The PI aids in project ranking because it allows investors to measure the value 

generated per investment unit. Any value smaller than 1.0 indicates that the project's 

present value (PV) is less than the original investment, so a profitability index of 1.0 is 

technically the lowest suitable metric on the index. The financial attractiveness of the 

planned project increases as the value of the profitability index rises. [4] 

The profitability index is a method of evaluating future capital expenditures. To 

assess a project's feasibility, split the estimated capital inflow by the projected capital 

outflow. The profitability index, as shown by the formula, represents the above factors 

using the current value of potential cash flows and the initial investment. When 

comparing the desirability of projects using the profitability metric, it is important to 
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remember that the method ignores project scale. As a result, ventures with higher cash 

inflows will have lower profitability index calculations due to lower profit margins.  

 

2.4.1 PV of future cash flows 

The time value of money equations is used to determine the current value of 

potential cash flows. To compare potential cash flows to existing monetary values, cash 

flows are discounted for the required number of years. Discounting is the concept that 

the worth of a dollar now does not equal the value of a dollar earned in a year because 

the money available now has greater income power in the form of interest-bearing 

savings accounts than money that is now scarce. As a result, cash flows obtained later 

in the future are thought to have a better current value than capital received sooner. 

 

2.4.2 Investment required. 

The initial capital outlay of a project is represented by discounted estimated cash 

outflows. Only the cash flow needed at the outset of the project is required as an initial 

investment. All such outlays occur at any time during the project's life cycle, and they 

are factored into the equation through the numerator's discounting. These extra capital 

expenditures could have tax or depreciation gains. [3] 

Although profitability index equations cannot be negative, they must be 

converted to positive numbers before being considered useful. If the calculation is 

greater than 1.0, the project's future discounted cash inflows are expected to be greater 

than its expected discounted cash outflows. Whereas if the result is less than 1.0, the 

outflows shortfall is higher than the discounted inflows, and the project can be rejected. 

Calculations that equal 1.0 result in conditions of ignorance, in which all project 

benefits or losses are minor.  

Calculations higher than 1.0 are ranked based on the largest estimate by using 

the profitability metric solely. When money is scarce and projects are mutually 

exclusive, the project with the highest feasibility index should be chosen because it 

represents the most efficient use of scarce resources. Because of this, the profitability 

index is also known as the benefit-cost ratio. Even though certain ventures have better 

net present values, they might be picked over because they do not have the best 
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profitability ranking and may not reflect the most advantageous use of business 

properties. [3] 

 

2.5 Rate of return analysis 

 When investing in engineering projects is often a significant investment and 

requires much capital, it is necessary for investors to calculate the rate of return that is 

worth their investment when comparing with MARR (Minimum acceptable rate of 

return). MARR is mostly determined by the interest rate on the loan or the deposit rate 

in case the investor borrows from the loan source the selected project's rate of return 

must be higher than the loan rate to have sufficient funds to be paid to the loan source 

and in the future. In the case of the agency's private investment, the rate of return of the 

selected project must be higher than the deposit rate to achieve a cost-effective basis 

for withdrawing the inventory from the bank to invest in the project. If the calculation 

rate of return of the project is greater than the MARR, it can be concluded that the 

project is suitable for investment. In the case of multiple projects, the project that has 

highest of the rate of return will be the project that will be considered. The rate of return 

from the calculation is the lowest rate of return that brings the present value or annual 

equivalent value of the investment (𝑃𝑊𝐷) equal to the present value or the annual 

equivalent value of the benefit received (𝑃𝑊𝐵). 

 

2.6 Return on Investment (ROI) 

 Return on investment (ROI) is a measure of performance used to assess an 

investment's productivity or profitability, as well as to analyze the efficiency of several 

investments. The return on investment (ROI) attempts to explicitly calculate the amount 

of profit made on a given investment concerning its expense. 

ROI and other cash flow indices, such as internal rate of return (IRR) and net present 

value (NPV), are primary metrics used in market valuation to assess and rank the 

attractiveness of various investment options. Even though ROI is a ratio, it is usually 

expressed as a percentage rather than a ratio. ROI is determined by subtracting the 

original investment value from the final investment value (which equals the net return), 

dividing the new amount (the net return) by the investment cost, and then multiplying 

it by 100. One limitation of ROI is that it does not consider the length of time that an 
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investment has been carried as a result, for an investor looking to compare possible 

investments, a profitability metric that includes the retention period could be more 

useful. Because of its flexibility and simplicity, ROI is a common metric. Essentially, 

the return on investment (ROI) may be used as a crude indicator of an investment's 

profitability. 

 As ROI equations produce a positive result, it indicates that net returns are 

positive (because total returns exceed total costs). If ROI equations produce a negative 

result, it means that total costs outweigh total returns, resulting in negative net returns. 

(In other words, this investment produces a loss.) Finally, net returns and total costs 

should be weighed when calculating ROI with the greatest precision. Annualized ROI 

can be used to make an apples-to-apples distinction of rival investments. [5] 

 

2.6.1 Advantages of Return on Investment (ROI) 

First, Better Measure of Profitability: It compares net profits to divisional 

investments, providing a more accurate measure of divisional profitability. All 

divisional managers understand that their success will be measured by how they used 

assets to generate benefits, which will motivate them to use assets to their full potential.  

It also guarantees that investments are only purchased when they are certain to have 

dividends by the organization's policies. As a result, the necessary amount of 

investment is the primary target of ROI. There is an optimal amount of investment in 

each commodity for a particular business unit at a given point in time that helps 

maximize earnings. This form of cost-benefit analysis aids managers in determining the 

rate of return that can be expected from various investment proposals. This enables 

them to choose an investment that would improve both divisional and organizational 

benefit efficiency while also allowing them to make more use of current investments. 

Second, Achieving Goal Congruence: ROI guarantees that the goals of the various 

departments and the company. Third, Comparative Analysis: In terms of profitability 

and asset use, ROI aids in comparisons between various business units. It may be used 

for inter-firm comparisons if the companies whose results are compared are of a similar 

scale and in the same sector. The return on investment (ROI) is a useful metric because 

it can be conveniently compared to the associated cost of capital when deciding the 

investment prospects to pursue. Fourth, Performance of Investment Division: ROI is 
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essential in evaluating the investment division's performance, which focuses on 

maximizing benefit and making informed decisions on the purchase and disposition of 

capital assets. The ROI can also be used to evaluate the performance of the investment 

center manager. Fifth, ROI as Indicator of Other Performance Ingredients: ROI is the 

single most significant indicator of an investment division's efficiency, and it covers 

other elements of a business unit's performance. A higher ROI indicates that an 

investment center is doing well in other areas, such as expense control, asset efficiency, 

sale price planning, marketing, and advertising policy, and so on. Lastly, Matching with 

Accounting Measurements: Standard accounting measures in financial accounting are 

used to calculate ROI. The details used to calculate ROI do not require a new accounting 

calculation. Many of the numbers used to calculate ROI can be found in financial 

statements compiled using a traditional accounting scheme. It might be appropriate to 

make any corrections to current accounting figures to calculate ROI, but this is not a 

concern. [6] 

 

2.6.2 Disadvantages of Return on Investment (ROI) 

There are several drawbacks to using ROI as a metric. First, it ignores an 

investor's retention time, which may be problematic when comparing investment 

options. Assume that investment X yields a 25% ROI, while investment Y yields a 15% 

ROI. Unless the period of each investment is already known, it is impossible to 

conclude that X is the superior investment. The 25% ROI from investment X was likely 

achieved over a five-year cycle, but the 15% ROI from investment Y was achieved in 

only one year. Second, ROI should not take risk into account. It is well understood that 

investment returns are directly proportional to risk: the higher the future returns, the 

higher the risk. This is something that can be used firsthand in the investment 

community. Third, if all projected expenses are not included in the estimate, ROI 

numbers may be underestimated. This can happen on purpose or unintentionally. When 

calculating the return on investment on a piece of real estate, for example, all related 

costs should be considered. Mortgage interest, property taxes, insurance, and other 

maintenance expenses are included. These costs will exclude a significant amount from 

the estimated ROI; if they are not factored into the equation, the ROI can be greatly 

exaggerated. Finally, when assessing the returns on investment, ROI, like many other 
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profitability indices, just stresses financial benefits. Auxiliary incentives, such as 

socioeconomic or environmental advantages, are not considered. The Social Return on 

Investment (SROI), a comparatively recent ROI index, aids in quantifying some of 

these gains for investors. [5] 

 

2.7 Payback analysis 

 Payback analysis is a mathematical methodology to determine the payback 

period for an investment. The payback period(𝑛𝑝) is how long it will take to pay off the 

investment with the cash flow derived from the asset or project. In colloquial terms, it 

calculates the 'breakeven point.' The payback period is usually measured in fractions of 

years. 

 

2.8 Net present value method (NPV) 

The disparity between the current value of currency inflows and outflows over 

some time is known as net present value (NPV). The net present value (NPV) is a 

calculation used in capital budgeting and investment planning to determine the 

feasibility of a proposed investment or project. 

The net present value (NPV) is the product of equations used to determine the 

current value of a potential stream of payments. It takes the time value of capital into 

account and can be used to compare related investing options. Any proposal or 

investment with a negative NPV can be excluded because it is based on a discount rate 

that can be extracted from the cost of money used to make the investment. A major 

disadvantage of using an NPV analysis is that it makes unreliable predictions about 

future events. If a project's or investment's net present value (NPV) is positive, it means 

that the discounted present value of all possible cash flows associated with the project 

or investment is positive, and therefore appealing. A positive net present value means 

that a project's or investment's expected earnings (in present dollars) outweigh its 

estimated costs (also in present dollars). An investment with a positive net present value 

(NPV) is productive. A negative NPV investment would result in a net loss. The Net 

Present Value Rule, which states that only investments with positive NPV values can 

be considered, is based on this principle. [7] 
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The NPV is calculated using a discount rate that can be calculated using the cost 

of capital needed to invest, and any project or investment with a negative NPV should 

be avoided [8]. 

 

2.8.1 Advantages of Net Present Value  

Firstly, NPV is a straightforward metric. Provided the discount rate used, it 

calculates the asset creation from a future transaction in today's dollars. Secondly, the 

scale of the investment is factored into the NPV. It can be used to compare small 

forestry ventures to multibillion-dollar developments or acquisitions. Thirdly, 

Calculating the net present value (NPV) is easy (especially with a spreadsheet). 

Fourthly, instead of using net profits, NPV considers cash flows (which include non-

cash items such as depreciation). Fifthly, the time value of money is recognized by NPV 

(unlike cash-on-cash returns or simple payback period). This is important and 

completely necessary for forestry investments, which appear to be long-term. Lastly, 

The NPVs are added together. You should add up projects to get a sense of net asset 

generation from all investable projects if you have several projects and surplus money. 

 

2.8.2 Disadvantages of Net Present Value  

The first one, it is important to choose a discount rate. NPV also maintains that the 

interest rate remains constant during the investment or project's duration. Discount rates 

fluctuate from year to year, much like interest rates. Consider commercial real estate 

capitalization (“cap”) prices. Benchmarks change over time. Investors' opportunity 

costs adjust and vary. The second one, NPV assumes that you can correctly measure 

and forecast future cash flows. Although your crystal ball may be infallible, mine has 

sometimes shown cracks. And the third one, for some, is an intuitively difficult concept 

to grasp. [9] 

 

2.9 Annual Worth analysis 

 Annual Worth (AW) is economically implied as to the annual value of the 

Present Worth (PW) and Future Worth (FW) monetary values that occur at different 

periods throughout a project, calculated from the MARR (Minimum acceptable rate of 

return) over n year period. 
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2.10 Literature Review 

2.10.1 According to the research “Empirical study of parking problem on 

university campus” [11]. 

 This paper aims to present a case study of the campus parking problem, taking 

the Beijing University of Aeronautics and Astronautics as an example. The inflow and 

outflow of vehicles on campus, as well as the location and usage of parking lots and the 

parking activity of drivers, are both surveyed and analyzed. The survey data were used 

to calculate the average parking time and parking lot usage turnovers. In conclusion, 

the BUAA campus parking facility has the following features and issues. In conclusion, 

the BUAA campus parking facility has the following features and issues: 

1.Many cars are parked in the public activity zone. The number is higher during the day 

and lower at night; it is higher when on duty and lower when off duty. The number of 

cars parking on this campus are those that are parked for more than four hours. 

2.There are not enough parking spaces on this campus. Meanwhile, new parking lots 

have poor vacancy rates. 

3.Ground areas surrounding buildings are currently used as parking lots. A newly built 

underground parking lot under the New Main Building is now open for business. It is 

anticipated that it will resolve the parking issue in the southeast corner of campus. 

4.On-street parking has resulted in several issues, including traffic congestion, which 

is thus hazardous to pedestrians. 

5.Every day, many cars that are not owned by university workers drive across campus, 

adding to the traffic congestion. 

6.Parking tolls only affect vehicles without entrance permits, and university workers 

park their cars on campus for extended periods with no restrictions. As a result, the use 

turnovers of parking lots are very low, less than two on average. 

 

2.10.2 According to the research “Problems with parking places and traffic in 

Burapha University project” [12] 

 This paper aims to solve the problem of the number of parking places of students 

and staff in Burapha University with insufficient parking lots and traffic jams, traffic 

problems. From the survey of the faculty, the organization made a questionnaire for 

those in the study area to express their opinions by answering questionnaires. The 
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sample group consisted of 35 people, consisting of 10 students, 10 staff members, 10 

motorbikes, and 5 others. And concluded the solution to solve the problem as follows: 

1.There should be an increase in the number of parking places to more accommodate. 

2.To reduce competition and traffic congestion, a tram service should be added. 

3. To avoid accidents, each point should have a road crossing area. 

4. Should have a new bus system.  

5. Should enact a policy that penalizes those who break the university's traffic laws. 

 

2.10.3 According to the research “Solution to Parking Space Problem on Campus 

Essay”. [13] 

 This paper aims to address the inefficiency of the current parking infrastructure, 

expand student parking opportunities, reduce existing parking rates, and present 

alternative modes of transportation. To resolve the current issue, the campus 

administration must have alternative parking spaces and lower parking rates. This paper 

has shown that by taking these steps, the administration can improve student efficiency 

while still lowering student financial burdens. As a result, students will be able to 

devote more time to the institution's main goal of obtaining a decent education. 

 

2.10.4 According to the research “Example of report on parking issues on the 

College Campus” [14]. 

 This paper aims to ensure that members of the college fraternity and the 

surrounding community will live in harmony. Without the peaceful coexistence of the 

citizens in that community, the college would not be able to make any progress. To 

summarize, the parking issue has had a significant impact on the college campus, and 

the college administration should take decisive action. It has harmed students' academic 

success due to time waste and other factors such as suspension and expulsion. Another 

problem that has arisen is environmental pollution, which is caused by the noise and 

exhaust emissions of congested cars. Because of the competition for parking spaces and 

the congestion of traffic, there has been a rise in car accidents in parking lots. Individual 

disputes have caused havoc on the relationships of the participants. Because of the 

illegal parking of students outside their premises, the owners of the properties 

surrounding the college seem to have lost faith in the college. The situation would only 
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add to the tension of the college's students, lecturers, and other stakeholders. This will 

divert their attention away from the college's core business. 

 

2.10.5 According to the research “Determining On-Street Parking Places in Urban 

Road Networks Using Meta-Heuristic Harmony Search Algorithm” [15]. 

 This paper aims to develop a simulation/optimization model for determining on-

street parking spaces in urban road networks. Due to the binary decision variables, the 

problem is dealt with in the sense of Discrete Network Design (DND), and the problem 

is solved using the bi-level programming technique. The determination of on-street 

parking spaces is handled at the upper level, while the reaction of drivers to the design 

is handled at the lower level in a user-equilibrium manner. The upper-level problem is 

formulated as a non-linear mixed integer programming problem, and the solution is 

found using the meta-heuristic Harmony Search (HS) optimization technique. The 

lower-level problem in the proposed model is solved using the VISUM traffic analysis 

program as a simulation tool. The proposed model's efficiency is evaluated using the 

Sioux-Falls Road network, which has been extensively used in previous DND studies. 

The proposed model can be used to determine optimal or near-optimal on-street parking 

spots, according to the results. 

 

2.11 Chapter Summary 

 In Chapter 1 we proposed the 4 scenarios to find the suitable new car park. 

In this chapter explain the economics theory that use to analyze the 4 scenarios 

(Section 2.1 – Section 2.9), literature Review (Section 2.10) to support the state of the 

problem. 

The next chapter presents the design of procedures of research operation. 
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CHAPTER 3 

METHODOLOGY 

 

3.1 Introduction 

This chapter describes the procedures of research operation from the collecting 

data of the number of the car park, collecting the number of students cars and staff cars, 

planning the 4 scenarios to purpose new car park, cash-flow diagram of each scenarios, 

and using economic theory to find the suitable scenarios for proposing a new car park 

in the different financial situation at school of engineering, KMITL. 

 

3.2 Design Methodology 

The school of engineering KMITL has more numbers of cars from students and 

staff than the numbers of parking spots. The 4 scenarios to purpose new car park are 

the method that can help in making the decision to solve the problem of the insufficient 

car parking spaces. 

 

3.2.1 Collecting data of number of car park in school of engineering, KMITL. 

 

3.2.1.1 In front of mechanical engineering building - 21 car parks 

 

 
 

Figure 3.1: The location of the car parking at in front of mechanical engineering 

building. 
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3.2.1.2 In front of industrial engineering building - 16 car parks   

 

 
 

Figure 3.2: The location of the car parking at in front of industrial engineering 

building. 
 

 

3.2.1.3 In front of Instrumentation engineering building - 6 car parks   

 

 
 

Figure 3.3: The location of the car parking at in front of Instrumentation engineering 

building. 
 

 

3.2.1.4 In front of B canteen 47 car parks for student 14 car parks for teacher  
 

 
 

Figure 3.4: The location of the car parking at in front of B canteen. 
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3.2.1.5 In front of Telecommunications Engineering building - 35 car parks   

 

 
 

Figure 3.5: The location of the car parking at in front of Telecommunications 

Engineering building. 
 

3.2.1.6 In front of A building - 14 car parks for staff 

 

 
 

Figure 3.6: The location of the car parking at in front of A building. 

 

 

3.2.1.7 In front of auditorium of school of engineering - 58 car parks   

 

 
 

Figure 3.7: The location of the car parking at in front of auditorium of school of 

engineering. 
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3.2.1.8 Basement of HM building - 47 car parks   

 

 
 

Figure 3.8: The location of the car parking at basement of HM building. 
 

 

3.2.1.9 Backside of civil engineering building - 63 car parks   

 

 
 

Figure 3.9: The location of the car parking at backside of civil engineering building. 

 

 

3.2.1.10 HM building civil engineering side - 10 car parks 

 

 
 

Figure 3.10: The location of the car parking at HM building civil engineering side. 
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3.2.1.11 In front of CCA building 16 car parks for teacher 21 car parks for student 

 

 
 

Figure 3.11: The location of the car parking at in front of CCA building. 
 

 

3.2.1.12 Roadside in front of architecture faculty - 33 car parks 

 

 
 

Figure 3.12: The location of the car parking at roadside in front of architecture 

faculty. 

 

 

3.2.1.13 In front of Agricultural engineering building - 12 car parks for teacher 

 

 
 

Figure 3.13: The location of the car parking at in front of Agricultural engineering 

building. 
This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



 

 

 

20 

 

3.2.1.14 Roadside In front of Agricultural engineering building - 16 car parks   

 

 
 

Figure 3.14: The location of the car parking at Roadside In front of Agricultural 

engineering building. 
 

 

3.2.1.15 In front of C canteen - 50 car parks   

 

 
 

Figure 3.15: The location of the car parking at in front of C canteen. 

 

 

3.2.1.16 Backside of 12 floors building - 11 car parks   

 

 
 

Figure 3.16: The location of the car parking at backside of 12 floors building. 
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3.2.1.17 Backside of industrial engineering building - 16 car parks   

 

 
 

Figure 3.17: The location of the car parking at backside of industrial engineering 

building. 
 

 

3.2.1.18 12 floors building industrial engineering side - 11 car parks   

 

 
 

Figure 3.18: The location of the car parking at 12 floors building industrial 

engineering side. 

 

 

3.2.1.19 Under 12 floors building - 12 car parks   

 

 
Figure 3.19: The location of the car parking at under 12 floors building. 
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The number of car park at the school of engineering KMITL is 535 car parks. 

 

3.2.1.20 New policy of school of engineering KMITL. 

 The school of engineering KMITL has decided to use some areas in the school 

of engineering to become a flea market in the future, and the flea market will take up 

area from the road in front of the department of Telecommunication’s building to the 

road in front of the department of Instrumentation’s building. This policy will decrease 

the number of car parks by 102 car parks. The number of car park will remain at 433 

car parking spots. 

 

 
 

Figure 3.20: The area of flea market in the new policy. 

 

3.2.2 Collecting the number of student's car and staff's car in school of 

engineering, KMITL. 

           The number of students at the school of engineering KMITL in the academic 

year 2020 in bachelor's degree is 5,586 students [16]. We collect the number of students' 

car data by interviewing students in each section and each year and asking for the 

number of their friend who has a car. Collecting the number of staff’s car by interview 

staff and found that there are 500 staffs who has a car. The total number of student's car 

and staff's car is 1,128 cars. 
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Figure 3.21: The number of student’s cars and staff’s cars in school of engineering. 

 

3.2.3 four scenarios to purpose new suitable car park. 

 

3.2.3.1 To buy EV Bus (Electric vehicle Bus). 

 This scenario uses the area in front of the convention hall to be the car parking 

spots and uses Electric Vehicle Bus to pick up students and staff to drop off at the school 

of engineering. There are 1,000 parking slots and two EV Buses for transportation. 

Collecting fees for students and staffs are first 4 hours free and after 4 hours 10 baht 

per hour after 12 hours 100 baht per hour. Collecting fees for the outsider is 15 baht per 

hour after 12 hours 150 baht per hour. 

 

 
 

Figure 3.22: The example of EV Bus.(17) 
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Table 3.1: The detail of the EV Bus.(17) 
 

Items Contents 

Exterior Dimensions (mm) 65300*2230*2800 

Number of Seats 20 Seats (35 passengers) 

Max. gross weight (T) 

 

8.2 

Max. Speed (km/h) 60 

Charging Time 20 Minutes 

Operations Distance Around 60 kilometres 

Price 3,000,000 Baht 

 

 

3.2.3.2 Build car park in front of convention hall and buy EV Bus. 

 This scenario will use the area in front of the convention hall and build car park 

with the roof. It will use two EV Buses for transportation from the convention hall to 

the school of engineering. There will be 720 car parking slots with the roof. Collecting 

fees for students and staffs are first 4 hours free and after 4 hours 20 baht per hour after 

12 hours 100 baht per hour. Collecting fees for the outsider is 20 baht per hour after 12 

hours 150 baht per hour. 
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Figure 3.23: The detail and dimension of roof. 

 

 

A cover roof has ten car parking slots. There will be 72 cover roofs. The cost for 

construction for one cover roof is 400,000 baht, so 72 cover roofs is 28,800,000 baht. 
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Figure 3.24: The area of car park with the roof at in front of the convention hall. 
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Table 3.2: The Bill of quantities (BOQ) of car park with the roof. 

 

 
Remarks: This BOQ is for 2 building but we use just 1 building, so the final cost of this building is around 400,000 baht.
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3.2.3.3 Build a building of car park at the soccer field in faculty of architecture. 

 This scenario will build a car park building at the soccer field at the faculty of 

architecture. The area of the building is 1600  with the dimension 32m*50m*17.5m. 

The building has seven floors with 500 parking slots. Collecting fees for students and 

staffs are first 4 hours free and after 4 hours 40 baht per hour after 12 hours 100 baht 

per hour. Collecting fees for the outsider is 40 baht per hour after 12 hours 100 baht per 

hour. 

 

 
Figure 3.25: The design of the car park building. 
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Table 3.3: The Bill of quantities (BOQ) of car park building. 
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3.2.3.4 Using smart card for entering to the school of engineering. 

 This scenario will set a car barrier at each entrance of the school of engineering 

and a smart card for entering. There will be 433 car parks with the 2 entrances in the 

school of engineering. The only student in the 3rd and 4th year can register the smart 

card, and staff use the sticker for entering. Register fees is 800 Baht per semester for 

the student. 

 

 
 

Figure 3.26: The example of car barrier. 
 

 

Table 3.4: The detail of car barrier. 
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 The cost of the car barrier is 31,500 baht per piece, need 4 pieces. The card 

reader is 8,640 baht per piece, need 4 pieces. The security house is 35,000 baht per 

house, need 2 houses. Total amount is 230,560 baht. 

 

3.2.4 Cash-Flow diagram.  

 Show the Cash-Flow diagram of each scenarios. 

 

3.2.4.1 To buy EV Bus (Electric vehicle Bus). 

  

Table 3.5: Show the economic dimension and estimate income and cost for to buy 

EV Bus scenario. 

 
 

 

 

 
Figure 3.27: The cash-flow diagram to buy EV Bus scenario. 
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3.2.4.2 Build car park in front of convention hall and buy EV Bus. 

 

Table 3.6: The economic dimension and estimate income and cost for Build car park 

in front of convention hall and buy EV Bus Scenario. 

 

 

 

Figure 3.28: The cash-flow diagram for Build car park in front of convention hall and 

buy EV Bus. 
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3.2.4.3 Build a building of car park at the soccer field in faculty of architecture. 

 

Table 3.7: The economic dimension and estimate income and cost for Build a 

building of car park at the soccer field in faculty of architecture. 

 
 

 

 

 

Figure 3.29: The cash-flow diagram for Build a building of car park at the soccer 

field in faculty of architecture. 
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3.2.4.4 Using smart card for entering to the school of engineering. 

 

Table 3.8: The economic dimension and estimate income and cost for using smart 

card for entering to the school of engineering. 

 
 

 

 
 

Figure 3.30: The cash-flow diagram for Using smart card for entering to the school of 

engineering. 
 

 

3.2.5 Analyzing each scenario by using economics theory.  

 Calculate economics theory from financial data of each scenario. Each 

calculation will be compared to show suitable scenarios for proposing a new car park 

in different financial situation.  
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3.2.5.1 Benefit/cost analysis. 

    𝐵/𝐶 𝑟𝑎𝑡𝑖𝑜 =
𝐵𝑒𝑛𝑒𝑓𝑖𝑡

𝐶𝑜𝑠𝑡
    (3.1) 

 

3.2.5.1.1 To buy EV bus 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 𝐴(𝑃/𝐴,  𝑖, 𝑛)  

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 1,497,600(P/A,10%,25) = 1,497,600(9.0770) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 13,593,715.2 baht 

𝑃𝑊𝑐𝑜𝑠𝑡 = P0 + A(P/A, i, n) 

𝑃𝑊𝑐𝑜𝑠𝑡= 6,015,000 + 649,310(P/A,10%,25)  

𝑃𝑊𝑐𝑜𝑠𝑡= 6,015,000 + 649,310(9.0770) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 11,908,786.9 baht 

B/C analysis 

B/C = Benefit/Cost = 13,593,715.2/11,908,786.9 

B/C = 1.141 

 

3.2.5.1.2 Build car park in front of convention hall and buy EV bus 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = A(P/A, i, n) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 =  2,995,200(P/A,10%,50) = 2,995,200(9.9148) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 29,696,809 baht 

𝑃𝑊𝑐𝑜𝑠𝑡 = P0 + A(P/A,i,n) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 34,815,000 + 649,310(P/A,10%,50) + 6,000,000(P/F,10%,25) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 34,815,000 + 649,310(9.9148) + 6,000,000(0.0923) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 41,806,578.8 baht 

B/C analysis 

B/C = Benefit/Cost = 29,696,809/41,806,578.8 

B/c = 0.71 

 

3.2.5.1.3 Build a building of car park at the soccer field at the faculty of 

architecture. 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = A(P/A,i,n) 
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𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 5,990,400(P/A,10%,100) = 5,990,400(9.9993) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 59,899,806.7 baht 

𝑃𝑊𝑐𝑜𝑠𝑡= P0 + A(P/A,i,n) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 96,154,700 + 1,440,000(P/A,10%,100)  

𝑃𝑊𝑐𝑜𝑠𝑡 = 96,154,700 + 1,440,000(9.9993) 

𝑃𝑊𝑐𝑜𝑠𝑡=  110,553,692 baht 

B/C analysis 

B/C = Benefit/Cost = 59,899,806.7/110,553,692 

B/c = 0.54 

 

3.2.5.1.4 Using smart card for entering carpark of faculty of engineering 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡= A(P/A, i, n) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 692,800(P/A,10%,30) = 692,800(9.4269) 

𝑃𝑤𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 6,530,956.32 baht 

𝑃𝑊𝑐𝑜𝑠𝑡 = P0 + A(P/A,i,n) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 230,560 + 480,000(P/A,10%,30)  

𝑃𝑊𝑐𝑜𝑠𝑡 = 230,560 + 480,000(9.4269) 

𝑃𝑊𝑐𝑜𝑠𝑡 = 4,755,472 baht 

B/C analysis 

B/C = Benefit/Cost = 6,530,956.32/4,755,472 

B/C = 1.37 

 

3.2.5.2 Profitability Index 

 The profitability index can be computed using the following ratio: 

Profitability index (PI) = PV of future cash flows/ Initial investment 

 The PV of future cash flow can be computed using the following formula [5]:

  

 ∑
𝑉𝑡

(1+𝑟)𝑡 =
𝑉0

(1+𝑟)0 +
𝑉1

(1+𝑟)1 +
𝑉2

(1+𝑟)2 + ⋯ +
𝑉𝑛−1

(1+𝑟)𝑛−1
𝑛−1
𝑡=0  (3.2) 

 

 

 
This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



 

 

 

37 

 

1. To buy EV bus 

 

Table 3.9: Calculation PV of future cash flows of method 1 

 

 

PV of future cash flows = 14953152.64 

Profitability index (PI)  = 14953152.64/6015000 

   = 2.48 

 

2. Build car park in front of convention hall and buy EV bus 

 

Table 3.10: Calculation PV of future cash flows of method 2 

 

PV of future cash flows = 32666537.59 

 Profitability index (PI)  = 32666537.59/34815000 

   = 0.94 

 

This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



 

 

 

38 

 

3. Build a building of car park at the soccer field at the faculty of 

architecture 

 

Table 3.11: Calculation PV of future cash flows of method 3 

 

PV of future cash flows = 65889618.33 

 Profitability index (PI)  = 65889618.33/96154700 

   = 0.68 

 

4. Using smart card for entering carpark of faculty of engineering 

 

Table 3.12: Calculation PV of future cash flows of method 4 

 

PV of future cash flows = 7184062.98  
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 Profitability index (PI)  = 7184062.98/195560 

   = 36.73 

3.2.5.3 Rate of return analysis. 

 In case of calculating using the present worth (PW), it can be written as the 

equation as follows: 

    𝑃𝑊𝐷,𝑖% = 𝑃𝑊𝐵,𝑖%    (3.3) 

 

Where 𝑃𝑊𝐷  is the present equivalent value of the investment (Baht), 𝑃𝑊𝐵  is the 

present equivalent value of the return (Baht), and i% is the lowest rate of return that 

makes the present value, or the annual equivalent value of the investment equal present 

value or annual equivalent value of the benefit received. [1] 

 

3.2.5.3.1 To buy EV bus 

 

PW i13% = 1,497,600(P/A, i%,25) - 6,015,000 - 649,310(P/A, i%,25) 

PW i13% = 1,497,600(7.330) - 6,015,000 - 649,310(7.330) 

PW i13% = 202,965.7 

PW i14% = 1,497,600(P/A, i%,25) - 6,015,000 - 649,310(P/A, i%,25) 

PW i14% = 1,497,600(6.873) - 6,015,000 - 649,310(6.873) 

PW i14% = -184,702.83 

i =13+((14−13)/(202,965.7+184,702.83))×(202,965.7−0) = 13.52% 

Rate of return = 13.52% 

 

3.2.5.3.2 Build car park in front of convention hall and buy EV bus 

 

PW i6% = 2,995,200(P/A, i%,50) – 34,815,000 - 649,310(P/A, i%,50) - 

6,000,000(P/F, i%,25) 

PW i6% = 2,995,200(15.762) – 34,815,000 - 649,310(15.762) - 6,000,000(0.0543) 

PW i6% = 1,835,118.18 

PW i7% = 2,995,200(13.801) – 34,815,000 - 649,310(13.801) - 6,000,000(0.0339) 

PW i7% = −2,642,772.11 

i =6+((7−6)/(1,835,118.18 +2,642,772.11 ))×(1,835,118.18−0) = 6.40% 

Rate of return = 6.40% 

 

3.2.5.3.3 Build a building of car park at the soccer field at the faculty of architecture. 

 

PW i4% = 5,990,400(P/A, i%,100) - 96,154,700 - 1,440,000(P/A, i%,100)  

PW i4% = 5,990,400(24.505) - 96,154,700 - 1,440,000(24.505)  

PW i4% = 15,352,852 

PW i5% = 5,990,400(P/A, i%,100) - 96,154,700 - 1,440,000(P/A, i%,100)  

PW i5% = 5,990,400(19.848) - 96,154,700 - 1,440,000(19.848)  

PW i5% = -5,838,360.8 

i =4+((5−4)/(15,352,852+5,838,360.8))×(15,352,852−0) = 4.72% 

Rate of return = 4.72% 
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3.2.5.3.4 Using smart card for entering carpark of faculty of engineering 

 

PW i= 692,800 (P/A,10%,30) - 230,560 - 480,000(P/A,10%,30) 

0 = -230,560 + (692,800 – 480,000)(P/A,i,30)  

230,560 = 212,800 (
(1+i)30−1

i (1+i)30 ) 

i = 0.92, i = 92% 

 

3.2.5.4 Return on Investment 

 

The return on investment (ROI) formula is as follows: 

 

Return on investment (ROI) =
(Final Value of Investment−Initial Value of Investment)

𝐶𝑜𝑠𝑡 𝑜𝑓 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
∗ 100%  (3.4) 

 

3.2.5.4.1 To buy EV Bus 

 

Return on investment (ROI) =
(1497600 − 649310)

6015000
∗ 100% 

        = 14.10 % 

3.2.5.4.2 Build car park in front of convention hall and buy EV Bus 

 

Return on investment (ROI) =
(2995200 − 649310)

34815000
∗ 100% 

        = 6.74 % 

3.2.5.4.3 Build a building of car park at the soccer field at the faculty of architecture. 

  

Return on investment (ROI) =
(5990400 − 1440000)

96154700
∗ 100% 

        = 4.73 % 
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3.2.5.4.4. Using smart card for entering car park of the school of engineering. 

 

 

Return on investment (ROI) =
(692800 − 480000)

195560
∗ 100% 

        = 108.81 % 

3.2.5.5 Payback analysis 

 

    0 = −𝑃 + 𝑁𝐶𝐹(𝑃/𝐴, 𝑖, 𝑛𝑝)   (3.5) 

 

3.2.5.5.1 To buy EV bus 

 

 0 = - P + NCF(P/A,I, Np) 

 P = - 6,015,000 - 649,310(P/A,10%,25) + 1,497,600(P/A,10%,25)   

 P = - 6,015,000 - 649,310(9.0770) + 1,497,600(9.0770) 

 P = 1,684,928.33 

 Revenue/Year  = 1,684,928.33(A/P,10%,25) 

                      = 1,684,928.33 (0.1102) 

                 = 185,679.102 Baht/Year 

 From equation; 0 = - P + NCF(P/A,I, Np) 

                           0 = - 1,684,928.33 + (185,679.102 ) (P/A,10%, Np) 

                             (P/A,10%, Np) = 24.96 Year = np 

 

3.2.5.5.2 Build car park in front of convention hall and buy EV bus 

 0 = - P + NCF(P/A, I, Np) 

 P = -34,815,000-649,310(P/A,10%,50)- 6,000,000(P/F,10%,25) + 

 2,995,200(P/A,10%,50)  

 P = - 34,815,000 - 649,310(9.9148) - 6,000,000(0.0923) + 2,995,200(9.9148)  

 P = -12,109,769.83 

 Revenue/Year  = -12,109,769.83 (A/P,10%,50) 
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    =   1,684,928.33 (0.1009) 

    =  -1,221,875.776 Baht/Year 

From equation; 0 = - P + NCF(P/A,I, Np) 

   0 = - (-12,109,769.83) + (-1,221,875.776  )(P/A,10%, Np) 

    (P/A, 10%, Np) = 49.51 Year = np 

 

3.2.5.5.3 Build a building of car park at the soccer field at the faculty of architecture. 

 

 0 = - P + NCF(P/A,I, Np) 

 P = -96,154,700 - 1,440,000(P/A,10%,100) + 5,990,400(P/A,10%,100)  

 P = -96,154,700 - 1,440,000(9.9993) + 5,990,400(9.9993)  

 P = -50,653,885.28 

 Revenue/Year = -50,653,885.28 (A/P,10%,100) 

   = -50,653,885.28(0.100) 

   =  -5,065,388.528 Baht/Year 

From equation;  0 = - P + NCF(P/A,I, Np) 

   0 = - (-50,653,885.28)  + (-5,065,388.528  ) (P/A,10%, Np) 

    (P/A,10%, Np) = More than 100 Year = Np 

 

3.2.5.5.4 Using smart card for entering car park of the school of engineering. 

 

 0 = - P + NCF(P/A, I, Np) 

 P = - 230,560 - 480,000(P/A,10%,30) + 692,800(P/A,10%,30)  

 P = - 230,560 - 480,000(9.4269) + 692,800(9.4269) 

 P = 1,775,484.32 

Revenue/Year  = 1,775,484.32 (A/P,10%,30) 

                     =   1,684,928.33 (0.1061) 

                =   188,378.8864 Baht/Year 

From equation;  0 = - P + NCF(P/A,I, Np) 

                               0 = - 1,775,484.32 + (188,378.8864 ) (P/A,10%, Np) 

                                (P/A,10%, Np) = 29.96 Year = np 
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3.2.5.6 Net present value method 

 

   𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝑃𝑉) = (∑
𝐶𝑡

(1+𝑟)𝑡
𝑛
𝑡=1 ) − 𝐼 (3.6) 

 

 Where,  NPV  = Net present value 

  I  = Initial investment 

  𝐶𝑡  = Net cash inflow for the period 

  t  = Cash flow period 

  n  = number of periods 

  r = discount rate 

 

3.2.5.6.1 To buy EV bus 

 

Table 3.13: Calculation Net Present Value of method 1 

 

 

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝑃𝑉) = (∑
848290

(1 + 0.1)𝑡

25

𝑡=1

) − 𝐼 

   = 7699962.28 – 6015000 

   = 1684962.28 baht 
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3.2.5.6.2 Build car park in front of convention hall and buy EV bus 

Table 3.14: Calculation Net Present Value of method 2 

 

 

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝑃𝑉) = (∑
2345890

(1 + 0.1)𝑡

50

𝑡=1

) − 𝐼 

          = 8410637.98 – 34815000 

         = -26404326.02 baht 

 

3.2.5.6.3 Build a building of car park at the soccer field at the faculty of architecture. 

 

Table 3.15: Calculation Net Present Value of method 3 

 

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝑃𝑉) = (∑
4550400

(1 + 0.1)𝑡

100

𝑡=1

) − 𝐼 

          = 45500697.97 – 96154700 

         = -50654002.03 baht 
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3.2.5.6.4 Using smart card for entering carpark of faculty of engineering. 

  

Table 3.16: Calculation Net Present Value of method 4 

 

 

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝑃𝑉) = (∑
212800

(1 + 0.1)𝑡

30

𝑡=1

) − 𝐼 

   = 2006047.40 – 195560 

   = 1810487.4 baht 

 

3.2.5.7 Annual Worth analysis 

     𝐴𝑊 = 𝑃𝑊(𝐴/𝑃, 𝑖%, 𝑛)  (3.7) 

3.2.5.7.1 To buy EV Bus. 

AW = 1,684,962.28 (A/P,10%,25) 

AW =  1,684,962.28 (0.1102) 

AW = 185,682.843 

 

3.2.5.7.2 Build car park in front of convention hall and buy EV Bus. 

AW = -26404326.02 (A/P,10%,50) 

AW = -26,404,326.02 (0.1009) 

AW = -2,664,196.495 

 

3.2.5.7.3 Build a building of car park at the soccer field in the school of architecture. 

AW = -50,654,002.03 (A/P,10%,100) 
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AW = -50,654,002.03 (0.1000) 

AW = -5065400.203 

 

3.2.5.7.4 Using smart card for entering car park of the school of engineering. 

AW = 1810487.4 (A/P,10%,30) 

AW = 1,810,487.4 (0.1061) 

AW = 192092.7131 

 

3.3 Interesting Problems 

 

The main purpose of this feasibility study is to purpose suitable car parking 

spots for students and staff at the school of engineering KMITL. However, the school 

of engineering is located in the same area as the school of architecture. There would be 

problems of construction and car parking management. 

 

3.4 Proposed Solution 

 

In the making the decision to find the suitable car park from these scenarios. 

There is the best one choosing the scenarios must base on the finance of the school of 

engineering. We can choose more than one scenario and adapt them in which it might 

be more efficient than other scenarios. 

 

3.5 Summary 

 

This chapter described the detail of collecting data, the detail of 4 scenarios, and 

the calculation of the economics theory in which these can help to analyze and compare 

each scenario to show the best-suited car parking. 
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CHAPTER 4 

EXPERIMENTAL RESULT 

 

4.1 Introduction 

 

This chapter shows the research operations from calculating the data to assist in 

investment decisions in each method of study, the possibilities of finding suitable 

parking for students and staff. The results of the tests are summarized in section 4.2.  

 

4.2 Testing Summary 

4.2.1 Benefit/cost analysis 

 

Table 4.1: The comparison benefit/cost analysis. 

No. Method Benefit/Cost  

1 Buy EV bus. 1.14 

2 Build car park in front of convention hall and buy 

EV bus. 

0.71 

3 Build a building of car park at soccer field in 

faculty of architecture. 

0.54 

4 Using smart card for entering carpark of faculty of 

engineering. 

1.37 

 

If the calculated benefit/cost ratio of a project is greater than 1, it is decided to invest 

or accept that project. Because the project will obtain a larger present value return on 

all cash inflows than the investment funds. 

 

4.2.2 Rate of return analysis 

 

Table 4.2: The comparison rate of return analysis. 

No. Method Rate of return  

1 Buy EV bus. 13.52 % 

2 Build car park in front of convention hall and buy 

EV bus. 

6.40 % 

3 Build a building of car park at soccer field in 

faculty of architecture. 

4.72 % 

4 Using smart card for entering carpark of faculty of 

engineering. 

92 % 
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If the rate of return is greater than the financial cost, it means that the investment is 

profitable. If the rate of return is less than the financial costs, this shows that the 

investment should be rejected.  

 

4.2.3 Net present value 

 

Table 4.3: The comparison net present value. 

No. Method Net present value 

(Baht) 

1 Buy EV bus. 168,492.82 

2 Build car park in front of convention hall and buy 

EV bus. 

-26,404,326.02 

3 Build a building of car park at soccer field in 

faculty of architecture. 

-50,654,002.03 

4 Using smart card for entering carpark of faculty of 

engineering. 

1,810,487.40 

 

The net present value is the expected return on investment in this project. The project 

returns more than the invested capital if the net present value is positive; if the net 

present value is negative, the projected return is less than the invested capital. 

 

4.2.4 Return on investment. 

 

Table 4.4: The comparison returns on investment. 

No. Method Return on 

investment 

1 Buy EV bus. 14.01 % 

2 Build car park in front of convention hall and buy 

EV bus. 

6.74 % 

3 Build a building of car park at soccer field in 

faculty of architecture. 

4.73 % 

4 Using smart card for entering carpark of faculty of 

engineering. 

108.81 % 

 

Return on investment is a number that represents the return on investment that can be 

used to compare various investments to choose the investment that yields the highest 

return on investment. 
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4.2.5 Payback analysis 

 

Table 4.5: The comparison payback analysis. 

No. Method Payback analysis 

(Year) 

1 Buy EV bus. 24.96 

2 Build car park in front of convention hall and buy 

EV bus. 

49.51 

3 Build a building of car park at soccer field in 

faculty of architecture. 

>100 

4 Using smart card for entering carpark of faculty of 

engineering. 

29.96 

 

Payback analysis is a mathematical tool for calculating an investment's payback time. 

The payback period is the amount of time it would take to repay the investment using 

the cash flow generated by the asset or project. 

 

4.2.6 Annual worth analysis 
 

Table 4.6: The comparison annual worth analysis. 

No. Method Annual worth 

analysis  

1 Buy EV bus. 185,682.84 

2 Build car park in front of convention hall and buy 

EV bus. 

-2,664,196.50 

3 Build a building of car park at soccer field in 

faculty of architecture. 

-5,065,400.20 

4 Using smart card for entering carpark of faculty of 

engineering. 

192,092.71 

 

In instances where there are multiple options, the option with the highest NPV is the 

most appealing to pick from. All alternatives with AW ≥ 0 are selected in instances 

where the alternatives are independent. 
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4.2.7 Profitability index 

 

Table 4.7: The comparison profitability index. 

No. Method Profitability index 

1 Buy EV bus. 2.48 

2 Build car park in front of convention hall and buy 

EV bus. 

0.94 

3 Build a building of car park at soccer field in 

faculty of architecture. 

0.68 

4 Using smart card for entering carpark of faculty of 

engineering. 

36.73 

 

Profitability index is the ratio between the present value of the net cash inflow that is 

expected to be received in a project and divided by the present value of the cash 

originally invested in the project. 

 

4.2.8 Compare of all methods. 

 

Table 4.8: The comparison of all methods. 

Method B/C IRR NPV (Baht) ROI PB (Year) AW PI 

1. Buy EV 

bus. 

1.14 13.52 % 168,492.82 14.01 % 24.96 185,682.84 2.48 

2. Build car 

park in 

front of 

convention 

hall and buy 

EV bus. 

0.71 6.40 % -26,404,326.02 6.74 % 49.51 -2,664,196.50 0.94 

3. Build a 

building of 

car park at 

soccer field 

in faculty of 

architecture. 

0.54 4.72 % -50,654,002.03 4.73 % >100 -5,065,400.20 0.68 

4. Using 

smart card 

for entering 

carpark of 

faculty of 

engineering. 

1.37 92 % 1,810,487.40 108.81 % 29.96 192,092.71 36.73 
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4.3 Evaluation 

 

The tests discussed in section 4.2 demonstrate that tools to assist in investment 

decisions are efficient. It will assist in determining how to resolve the problem. 

Therefore, in this section, we will evaluate, implement, and discuss about the best 

suited parking spaces. 

 

4.4 Testing and Evaluation Summary 

 

This chapter describes the process of deciding on how to select a solution using 

the tools for project analysis and evaluation. The chapter begins with benefit/cost 

analysis (4.2.1) to show that the benefit/cost of the first method (To buy EV bus) is 

1.14, the second method (Build car park in front of convention hall and buy EV bus) is 

0.71, the third method (Build a building of car park at soccer field in faculty of 

architecture) is 0.54, and the fourth method (Using smart card for entering carpark of 

faculty of engineering) is 1.37. Next, the rate of return analysis (4.2.2) of the first 

method (To buy EV bus) is 13.52%, the second method (Build car park in front of 

convention hall and buy EV bus) is 6.40%, the third method (Build a building of car 

park at soccer field in faculty of architecture) is 4.72%, and the fourth method (Using 

smart card for entering carpark of faculty of engineering) is 92%. Then, Net present 

value (4.2.3) of the first method (To buy EV bus) is about 168,492 baht, the second 

method (Build car park in front of convention hall and buy EV bus) is about -26,404,326 

baht, the third method (Build a building of car park at soccer field in faculty of 

architecture) is about -50,654,002 baht, and the fourth method (Using smart card for 

entering carpark of faculty of engineering) is about 1,810,487 baht as you can see the 

fourth method (Using smart card for entering carpark of faculty of engineering) is the 

highest value and the lowest value is the third method (Build a building of car park at 

soccer field in faculty of architecture). After that, the Return on investment (4.2.4) of 

the first method (To buy EV bus) is 14.01%, the second method (Build car park in front 

of convention hall and buy EV bus) is 7.74%, the third method (Build a building of car 

park at soccer field in faculty of architecture) is 4.73%, and the fourth method (Using 

smart card for entering carpark of faculty of engineering) is 108.81%. And afterward, 
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the payback analysis (4.2.5) of the first method (To buy EV bus) is about 25 years, the 

second method (Build car park in front of convention hall and buy EV bus) is about 50 

years, the third method (Build a building of car park at soccer field in faculty of 

architecture) is more than 100 years, and the fourth method (Using smart card for 

entering carpark of faculty of engineering) is about 30 years as you can see the first 

method (To buy EV bus) is the minimum value and the maximum value is the third 

method (Build a building of car park at soccer field in faculty of architecture). 

Following that, the annual worth analysis (4.2.6) of the first method (To buy EV bus) 

is about 185682, the second method (Build car park in front of convention hall and buy 

EV bus) is about -2664196, the third method (Build a building of car park at soccer 

field in faculty of architecture) is about -5065400, and the fourth method (Using smart 

card for entering carpark of faculty of engineering) is about  192092 as you can see the 

fourth method (Using smart card for entering carpark of faculty of engineering) is the 

highest and the lowest value is the third method (Build a building of car park at soccer 

field in faculty of architecture). Lastly, the profitability index (4.2.7) of the first method 

(To buy EV bus) is 2.48, the second method (Build car park in front of convention hall 

and buy EV bus) is 0.94, the third method (Build a building of car park at soccer field 

in faculty of architecture) is 0.68, and the fourth method (Using smart card for entering 

carpark of faculty of engineering) is 36.73 as you can see the fourth method (Using 

smart card for entering carpark of faculty of engineering) is the highest and the lowest 

value is the third method (Build a building of car park at soccer field in faculty of 

architecture). 
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CHAPTER 5 

CONCLUSION 

 

5.1 Introduction 

 

In this chapter, we first summarize the work described in this report (section 

5.2). This allows us to compare and summarize the best solutions to find a suitable 

carpark for students and staffs in chapter 5.3 and future work will be discussed in 

chapter 5.3.1. 

5.2 Summary 

This is a summary of each chapter. 

Chapter 1 introduces the state of the problems, objective, research scopes, and 

research proposal. 

Chapter 2 reviews of the economics theory to analyze the 4 scenarios. 

Chapter 3 describes the design and implementation of collecting data of the 

number of the car park, collecting the number of student’s car and staff’s car, plan the 

four scenarios to purpose new car park, cash-flow diagram of each scenarios, and using 

economic theory to find the suitable scenarios for proposing a new car park in the 

different financial situation at school of engineering, KMITL. 

Chapter 4 describes details the research operations from calculating the data to 

assist in investment decisions in each method.  

Chapter 5 presents tools to assist a decisions marker to choose the most suitable 

solution and conclude which method is the most suitable. 

 

5.3 Conclusions 

 

The aim of this project was to find a suitable car parking spaces for students and 

staffs from school of engineering, KMITL. This study can summarize the problems as 

follows: Parking is not enough to meet the needs, the number of vehicles outnumbered 

the parking lot and is likely to be increased.  The researchers has proposed 4 scenarios 

to solve the problems. 
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Tools for Project Analysis and Evaluation were used to support decision-

making in selecting the best insufficient parking method out of four scenarios. Firstly, 

the benefit/cost of the fourth method (Using smart card for entering carpark of faculty 

of engineering) is 1.37 that means it is decided to invest or accept that project. Because 

the project will receive a return on all cash inflows in terms of present value higher than 

the investment funds. Next, the rate of return analysis of the fourth method (Using smart 

card for entering carpark of faculty of engineering) is the highest, so this is the best 

method. Then, Net present value of the fourth method (Using smart card for entering 

carpark of faculty of engineering) is about 1,810,487 baht it positive and the highest 

value, which means the project returns more than the investment capital. After that, the 

Return on investment of the fourth method (Using smart card for entering carpark of 

faculty of engineering) is the highest valuation indicates a large profit margin to the 

investment money. And afterward, the payback analysis of the first method (To buy EV 

bus) is the lowest value that means investments will pay back in only just about 25 

years. Following that, the annual worth analysis of the fourth method (Using smart card 

for entering carpark of faculty of engineering) and the first method (To buy EV bus) 

are positive but the fourth method (Using smart card for entering carpark of faculty of 

engineering) is more positive that means a larger annual worth of net cash flows for 

revenue options. Lastly, the profitability index of the fourth method (Using smart card 

for entering carpark of faculty of engineering) is 36.73, implying that it returns about 

36 times. 

According to the results, the fourth method (Using smart card for entering 

carpark of faculty of engineering) is the best way to tackle insufficient parking space. 

 

5.3.1 Key Points 

There are some key points which can be shaping the future of work as follows: 

 

5.3.1.1 User satisfaction 

A user satisfaction survey should be conducted on what improvements can be 

made to further develop the solution. 
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Table 6.1: End-of-Period Compound Interest Factors of 1%. 
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 Table 6.2.: End-of-Period Compound Interest Factors of 2%. 
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Table 6.3.: End-of-Period Compound Interest Factors of 3%. 
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Table 6.4.: End-of-Period Compound Interest Factors of 4%. 

 

  

This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



 

 

 

62 

 

Table 6.5.: End-of-Period Compound Interest Factors of 5%. 
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Table 6.6.: End-of-Period Compound Interest Factors of 6%. 
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Table 6.7.: End-of-Period Compound Interest Factors of 7%. 
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Table 6.8.: End-of-Period Compound Interest Factors of 8%. 
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Table 6.9.: End-of-Period Compound Interest Factors of 9%. 

 

  

This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



 

 

 

67 

 

Table 6.10.: End-of-Period Compound Interest Factors of 10%. 
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Table 6.11.: End-of-Period Compound Interest Factors of 11%. 
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Table 6.12.: End-of-Period Compound Interest Factors of 12%. 
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Table 6.13.: End-of-Period Compound Interest Factors of 13%. 
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Table 6.14.: End-of-Period Compound Interest Factors of 14%. 
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Table 6.15.: End-of-Period Compound Interest Factors of 15%. 
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