Thai Journal of Operations Research: TJOR Vol 12 No 1 (January - June 2024)

N13AATIENAMNNANA lUN1TAMUITIINTEULUA

dwiuleuinisiu - delagansansisme

[ s u o a a 24’ s s % a ¥
Syeyrindl gassausal’, unas Aresd’, asdlven AN’ uaz 13sanndag suanda™

a a o o &
AuzAINganuazmalulad unnInendesssuanans audisdn n.aaawmils o.Aawwae 2.UNNETE 12121

Received: 03 March 2024; Revised: 28 May 2024; Accepted: 29 May 2024

unfnge
Tutlagtuglduinssadnsenusudfuiandgiuanuimeanmstusauressaifutemdedd
wansznusonIsAiuny SnvtsnsldsodnseusuduuuliidudomassadusnssduliiAsdymiudeuuay
dunden unarideiwszgndldudnnmsedamanssmiunisiinmeiidaasvgmans lnefiingusease
WeRnwidumsfimngauuaziinssianudurmdmiumsdnauladonssisodnssusuduoulfitudemas
uazsadnseusudlwihuuvaduuunmeilunsliuimssdnseusuiassas meluifufiumine dosssumans
Audsdn dwiunvssduduusnlunadudivessadnseueuii 2 Ussiavnaonoignisldou 10 U ax
AladsrununsiiuukassuuRansenuAeuenaINNsUassingasustlasenled wagiansantamanino
Tumsdndulaamumenisussifiussesauu dnsmanauununigly yar1lagtugng waznisiaseianuls
naeneN1stuTadnTeuEudlunsliuINTIadnNseuEUAs U nnsAnwImuIl Msldsadnsenueudiluns
HuTsu-deflavansnudumsfionngasasnsasfunuindudomdaniulfitenay 12.58 det luvaeiinigld
sodnseusudliihuuvaduuunsedtuflsvezAuuiviunisodnssusuduoulihiudemusianududind
‘luszazEmﬁ'mﬁuﬂqumﬂuﬂmﬂuﬁwaqﬁﬁﬂLLaﬂﬁwamauLmuﬁmm'mslﬁﬁ"uiuamﬂmmnﬂ'jﬁ 34,089.45 UM @4

Judeyaddiyfingdieliuszneunsihmsdndulafesiunisamulusadnseewdsuinduewen

o

AdnAny: dununansznunieuen, sunuswlunisidudives, sadnseueud i, sodnserueud sudns,

v

naninaein1sandulamu

* Corresponding author. E-mail: wanwarat@mathstat.sci.tu.ac.th

! inAnwmdngasadaemansnisdnnis avinademansuazai angInermansuasinalulad iinerdusssumans
2 infinymanansadaeaninisdanis avndviadinmansuazatia aninemaniuazmalulad wnInerdusssumans
3 infinwmanaasadaeaninisdanis avdviedinmansuazatia aninemaniuazmalulad wnInerdusssumans
¢ femans1ansd auniviadiamansuazatia anginermaniuazinalulad inivendussiumans




Thai Journal of Operations Research: TJOR Vol 12 No 1 (January - June 2024)

Cost-Effectiveness Analysis in Motorcycle Investment for Use in

Public Passenger Transport Services

Tanyarat Suwannarat’, Napason Khampithunz, Onnidcha Pluem® and Wanwarat Anlamlert™

Faculty of Science and Technology, Thammasat University, Rangsit Campus

Klong Nueng, Klong Luang, Pathumthani 12121 Thailand

Received: 03 March 2024; Revised: 28 May 2024; Accepted: 29 May 2024

Abstract

Motorcycle taxi service providers face challenges due to the fluctuation of fuel prices, which impact
their operations. Additionally, the use of fuel- based motorcycles serves as a catalyst for social and
environmental issues. This research employs mathematical principles along with economic analysis to study
optimal routes and assess the cost-effectiveness of choosing between fuel-based motorcycles and electric
motorcycles with swappable batteries for providing public motorcycle taxi services within the Thammasat
University, Rangsit Campus. The objective of this study is to identify suitable routes and analyze the cost-
effectiveness of choosing between fuel- based motorcycles and electric motorcycles with swappable
batteries for public motorcycle taxi services within Thammasat University, Rangsit Campus. The evaluation
of the total cost of ownership for both types of motorcycles over a 10-year lifespan includes operational
costs and the external costs associated with carbon dioxide emissions. Additionally, the study considers
investment decision criteria by evaluating the payback period, internal rate of return, net present value, and
sensitivity analysis throughout the motorcycles' service life in providing motorcycle taxi services. The study
reveals that using motorcycles for the transportation of passengers along optimal routes can reduce fuel
costs by up to 12.58% annually. Meanwhile, electric motorcycles with swappable batteries have a longer
payback period compared to fuel-based motorcycles but offer long-term profitability due to lower total
ownership costs and expected future returns, estimated at over 34,089.45 baht. This essential information
assists entrepreneurs in making strategic investment decisions regarding the future of motorcycle taxi

operations.
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AN 4,783.00  4,783.00  4,783.00 4,783.00 4,783.00 4,783.00 4,783.00 4,783.00 4,783.00 4,783.00
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AtauUng 2,000.00  2,000.00  2,000.00 2,000.00 2,000.00 2,000.00 200000 2,000.00 2,000.00 2,000.00
Adunans 6,000.00  6,000.00  6,000.00 6,000.00 6000.00 600000 600000 600000 6,000.00 6,000.00
Andeiu 30,000.00  30,000.00 30,000.00 30,000.00 30,000.00 30,000.00 30,000.00 30,000.00 30,000.00 30,000.00
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) - - - - 39,900.00 - - - - -
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P

1w TCO EC TCO EC TCO EC TCO EC

Ui 1 105,004.15 2,882.02  107,886.17  101,380.95 900.63 102,281.58
Uit 2 103,441.81 274478 10618659  98938.15 857.74  99,795.89
Uit 3 101,966.10  2,651.78  104,617.88  96,630.79 82868  97,459.47
Uit a 61,15299 253759 6369057 4562872 79299 4642172
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o
o)
t=3

673,506.27 24,173.51 697,679.78  612,092.63 7,554.2 619,646.83

v a
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4.4 madnnzinazUssdiuionisdnduladudives
F0ANTEIULUA
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Honda Wave125i fiszezimaunuegiiuszan 2.02 U
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15U Aldde  nuaduan  Yiugadr  nszualuan
(wm) (wm) Fugns Ruum)  Sugvidasay
() (um)
Suasyu (90.996.00)  (90,996.00)
U1 15875000 10968432 49,065.68 46,345.22 46,345.22
Uit 2 158,750.00 109,684.32 49,065.68 43,775.59 90,120.81
U3 15875000 10968432 49,065.68 41,308.44  131,469.25
U4 15875000  79,85232 7889768 62,801.87
Uil 5 158,750.00 79,852.32 78,897.68 59,319.80
U6 15875000  79,85232  78897.68 56,030.79
U7 15875000  79,85232 7889768 52,924.15
Uil 8 158,750.00 79,852.32 78,897.68 49,989.75
U9 15875000  79,85232 7889768 47,218.05
10 15875000 7985232  18,897.68 44,600.03
szezalunsiuyy 2027
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Ui 2 158,750.00 104,912.80 53,837.20 48,032.66 98,884.83
Tjﬁ 3 158,750.00 104,912.80 53,837.20 45,369.47 144,254.30
Ufla 15875000  58,268.80 100,481.20 79,982.16
U5 15875000  98,168.80 60,581.20 45,548.42
Tjﬁ 6 158,750.00 58,268.80 100,481.20 71,358.76
U7 15875000  58,268.80 100,481.20 67,402.25
Ui s 158,750.00 58,268.80 100,481.20 63,665.11
ﬁﬁ 9 158,750.00 58,268.80 100,481.20 60,135.18
3 10 158,750.00 58,268.80 100,481.20 56,800.96
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A157199 14 #an153LAsIzviadlves NPV, IRR way PB

nsfndulaamu Tunsldsadnserueuddie NIU NQIGT sport
309N IUBUA Honda Wave125i  NIU NQIGT sport AunuURUWUS 51¢ld Sasnisdsuulag

Ruawmuiudu () 90,996.00 141,700.00 apas Lty | anas uiudu | NPV (Um) IRR (%) PB (@)

TCO (u) 673,506.27 612,092.63
5% - | 5% 390,516.35 40.19  3.24

TCO EC (un) 697,679.78 619,66.83
5% - - 5% |508080.75 5032 253

NPV (um) 413,357.70 447,447.14
RR (%) 6105 4508 - 5% | 5% - |38681354 39.88 3.26
PB ) 2.02 2.94 - 5% - 5% | 504,377.94 49.99 255
10% - | 10% - |33358556 3532 357
wanand laen1siasizviaaulivesnts  10m - - 10% | 56871436 5558 2.22
Anduladenldsndnsenusudunasussinndniuiu-d - 10% [10% - | 32617993 3469 3.62
{lngans iedn1sidsunuasvasiunuiuilsiag - 10% | - 10% | 56130873 5494 225
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A15197 13 Nan15IAs1EAUlvee NPV, IRR way PB

Tunslasadnseusundvie Honda Wavel25i

AunuRuLUS 51¢ld Sasniswasuula
anas Ay | aeas sy | NPV (U) IRR (%) PB ()
5% - 5% 364,411.45 5452  2.36
5% - - 5% | 481,975.85 70.27 1.69
- 5% 5% - 344,739.54 5192 253
- 5% - 5% | 462,303.94 67.61 1.77
10% - 10% - 315,465.21 48.07  2.83
10% - - 10% | 550,594.01 79.64 1.45
- 10% | 10% - 276,121.38 4292 3.19
- 10% - 10% | 511,250.18 74.25 1.58
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