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Abstract

This research aimed to analyze costs and the replacement of welfare transportation assets in Kasetsart University,
Kamphaeng Saen Campus. The assets consisted of shuttle bus no. 1-5, biodiesel vehicles no. 1-7, and biodiesel vehicles modified
from vans with registrations 3Y-3606 and 8M-9575. In the cost analysis, activity-based cost analysis was used by determining the
activities that occur in providing services, including 1) service 2) maintenance 3) activities, and 4) car condition checking. The
replacement of assets were analyzed by replacing old vehicles with new vehicles using two options: 1) order a custom-built car
from the factory, and 2) assemble the car. The results of the study were found that the cost of service of shuttle bus no. 1 had the
highest cost of 47.04baht/km, while the lowest cost was for the biodiesel vehicles with registration numbers 3Y-3603 and
8M-9575, with a cost of 19.62baht/km. The activity with the highest cost was service. The major cost components contributing to

this high cost were fuel and depreciation, accounting for 69% and 31% of the total cost, respectively. For property replacement
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studies, this research was analyzed using the equivalent annual worth. The results of the analysis were found that the alternative
approach of assemble the car had an annual cost equivalent to 189,740baht/year, which was less than the cost of ordering a
custom-built car from the factory. In addition, the sensitivity analysis of choosing to assemble the car show that the variables with
the greatest effect on the NPV value were the service life and total cost, resulting in an increase in the NPV value in the range
percentage of 22-25.

Keywords: economic evaluation, replacement analysis, cost analysis, welfare transportation
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Figure 1 Providing welfare vehicles within the university (a), providing services in front of the faculty of liberal

arts and sciences (b), providing services on Kasetfair festival.
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Figure 3 Number of students in university from 2016-2023.
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collect cost data, specifying activities and cost
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activities base costing replacement analysis

collect the cost forall 13 replacement analysis compares two cases:
welfare transportation vehicles, order shuttle bus assembling a vehicle in-house,
identify the service activities, using the equivalent annual worth method.
determine the cost drivers, and Subsequently, a sensitivity analysis is conducted
calculate the cost of service for six scenarios: total cost, extended service life,
per vehicle increased maintenance cost, increased fuel cost,

increased direct cost, and interest rate.

Figure 4 Conceptual framework.
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Table 1 Activities for vehicles.

activities

vehicle number service maintenance operation check the condition

(kilometers) (times) (hours) of vehicle (times)
shuttle bus no. 1 3,208 3 8 48
shuttle bus no. 2 5,795 2 8 87
shuttle bus no. 3 5,927 2 8 146
shuttle bus no. 4 7,150 5 8 162
shuttle bus no. 5 3,144 1 8 49
biodiesel vehicle no. 1 5,337 2 8 126
biodiesel vehicle no. 2 11,164 6 8 202
biodiesel vehicle no. 3 8,448 2 8 166
biodiesel vehicle no. 4 4,816 3 8 124
biodiesel vehicle no. 5 4,448 4 8 76
biodiesel vehicle no. 7 11,714 4 8 215
biodiesel registration 3Y-3603 11,266 3 8 146
biodiesel registration 8M-9575 11,382 3 8 209
sum 93,799 40 104 1,756

Table 2 Welfare vehicle costs.
fuel maintenance depreciation utilities operation
vehicle number
(baht) (baht) (baht) (baht) (baht)

shuttle bus no. 1 37,162 4,610 35,631 3,561 32,706
shuttle bus no. 2 44,433 3,850 35,631 3,561 32,706
shuttle bus no. 3 48,378 750 35,631 3,561 32,706
shuttle bus no. 4 50,695 6,390 35,631 3,561 32,706
shuttle bus no. 5 33,044 4,760 35,631 3,561 32,706
biodiesel vehicle no. 1 27,181 7,850 17,446 3,561 32,706
biodiesel vehicle no. 2 55,459 31,350 17,446 3,561 32,706
biodiesel vehicle no. 3 53,810 3,570 17,446 3,561 32,706
biodiesel vehicle no. 4 39,013 12,730 18,000 3,561 32,706
biodiesel vehicle no. 5 27,897 6,970 18,000 3,561 32,706
biodiesel vehicle no. 7 62,757 13,700 11,698 3,561 32,706
biodiesel registration 3Y-3603 64,689 20,815 3,000 3,561 32,706
biodiesel registration 8M-9575 40,696 3,960 3,000 3,561 32,706
sum 585,214 121,305 284,191 46,293 425,178

A1n (Table 2) M3BN13ATUIUANRINIIANLLLLEURATS (straight-line depreciation method) TagiAnldans

suanansaglinauazArAliunIsiyar iy nAL
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Table 3 Allocate costs to activities.

activities

cost service maintenance operation check the condition

(percentage)  (percentage) (percentage) vehicle (percentage)
maintenance cost 0 100 0 0
depreciation cost 85 5 0 10
fuel cost 95 5 0 0
utilities cost 0 20 70 10
personal agency cost 0 30 70 0

a1n (Table 3) AanssuiinliuariesinistfudiuanldanellluuAazianssuiieNazuanuwasanldans

annsaaLnINyAaINg i eulaadndauntstfudousuuiiiatuniainfesazn1avinanuesudazianesn
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v
o

4 o o v 1 o o o v o
ATHATAL NAIANUUNIAUNUADAINANAUA LU ULAAS AN (Table 4)

Table 4 Cost per cost driver.

cost
activities cost (baht) cost drivers (unit)
cost per cost driver units
service 795,452 93,799 (kilometers) 8.48 baht/kilometers
maintenance 301,479 40 (times) 7,536.97 bath/times
operation 330,030 104 (hours) 3,173.36 baht/hours
check the condition 33,048 1,756 (times) 18.82 baht/times

AN (Table 4) FananausunuAsiadandua e lifunuaasianssuasuulall suddeilldezy
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nnslAaNIINT89908TaANN TR AL AL ludauaasA lFansaasnmazianssn i NIanNaNA ansaecwAay

AangsN Wu ANldangae9ianssNnIslFLIN1TuAr i AN lEA8U89ANABNIIALAZANUNNUN 241,562 LN
waz 553,890 UM vainnisifudausiuyuann (Table 3) Anlufasas 85 uaz fataz 95 vaspnldane (Table 2)

PAn AN 2 Hunsuiuaglmdusnldansaesnianssunsliiznig sauiilu 795,452 11 asunnsanlgans

a o ] o

lunsazfanssuudatirfunudesandnAuguAuAansINa0990adaRN1TUAAE AUUAITINALFUYNUNIIATS

[

Tuanddsilfuyunienssaadreanineudusalaadanldaaagin 74,770 umnsedusiel lunisaruanisiumu

U

nsliuInslumineunsenlammng ausasundle feaunng (3) (Saelim, 2018)
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w+,(A+B)

L4 Y a
munumﬂummi = I

Toeri
W = Andantinedusn (L)
A = anmAnldanamesaNanaAu (‘J.I’]V]ﬁ]"ﬂﬁI@LﬁJﬁlﬁ‘....‘]_I’Wlﬁi@ﬂ%:\i, mw;i@%‘ﬁm) (/N Table 4)
B = anuuANaNAuassn luusazAn (Rlawms, ﬂ%‘:\i, #alu9) (a1n Table 1)

L = szaenenbiiianisluniazfu (Rlawms) (an Table 1)

Tudouaaanamaununineaudidelaiaannineg@uan (defender) laun solulemisavsnaia 2 (defender 1)
snluleRiEannieiat 4 (defender 2) waz neideu 38-3606 (defender 3) 1l lun13diAsdl Inalannfgiudd
laifin1sinRuasuluennuiiarsaunusazfiansan ludouresluamulueuanlnadayaniinidmszitiang

msldnunivaasuisdnldaranasnangnisldau fs (Table 5)

Table 5 Defender cost.

type of cost (baht) defender 1 defender 2 defender 3
market value 50,000 50,000 20,000
remaining useful life (year) 3 3 2
total annual cost 197,510 164,061 195,791
- fuel cost 55,123 39,294 63,939
- labor cost 74,770 74,770 74,770
- utilities cost 3,661 3,561 3,561
- maintenance cost 31,350 12,730 20,815
- operation cost 32,706 32,706 32,706

NanIsANELazanilsana

1. NSIAZYFAUNUFIUAANTIN

v
o

HANTIANWINAUNUNNTILEN 9109508 TARANNIYY 13 Al AnaNnIg (3) Tunmlieaesumsianilawms

A4 (Table 6) MaldlAuanstisnisFuumiausnadannisanFuLaatesnadannsusazlsvny

Table 6 Welfare transportation cost.

vehicle number cost (baht/kilometers) average cost (baht/kilometers)
shuttle bus no. 1 47.04

shuttle bus no. 2 28.65

shuttle bus no. 3 28.39 35.06

shuttle bus no. 4 28.19

shuttle bus no. 5 43.03
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Table 6 Welfare transportation cost (continue).

vehicle number cost (baht/kilometers) average cost (baht/kilometers)
biodiesel vehicle no. 1 30.52
biodiesel vehicle no. 2 21.85
biodiesel vehicle no. 3 22.49 27.90
biodiesel vehicle no. 4 34.46
biodiesel vehicle no. 5 38.11
biodiesel vehicle no. 7 19.95
biodiesel registration 3Y-3603 19.62
19.62
biodiesel registration 8M-9575 19.62

v
o

A1N (Table 6) siunuNsLENNI09504TARANNIY 13 AU TnAWIANIAINaNNTS (3) utiudugnunivug
3 Uszwnn laun snadannisunneias 1-5 snluleAmaunnaias 1-7 wazsnnsauilasainsngnziiion 3e-3603

waz 81-9575 wudrsiununsliInisedtaessnadannisiudsuunisldiinisgaigadannndnsnlulasa

nunenae 1-7 wazanlulasravanaiaanziden 381-3606, 81-9575 28l7 7.16 U msianlauns waz 15.44 umsianlawms

U

Aniusesay 25.66 LAY 78.69 ANNATAL LHBILATIEWANANRAUTANUNTUITDINAIAD I N9 LHLFNN S

1 (Figure 5) ALATzWIaNniL (Table 4)

fuel consumption rate

biodiesel 8M-9575 m———————— 3 .58
biodiesel 3Y-3603 S 574
biodiesel 7 m———— 5. 36
biodiese! 5 " .07
biodiese! 4 e —— S 10
biodiesel 3 S (.37
biodiesel 2 m———S—— 4 .07
biodiesel 1 e —  ——— 509
Shuttle DUS O 1 1 0.5 1
shuttle bus 4 s 700
shuttle bus 3 EEE S 8. 16
shuttle bus 2 T (.G 7
Shuttle DUS 1 1 1.58

0.00 2.00 4.00 6.00 8.00 10.00 12.00

fuel cost/distance (baht/kilometer)

Figure 5 Fuel cost per distance service.

'
k9
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AN TULTRINASLAZANA NI ANTIARARARITLINNUASBTRY Panyayingyong (2010) Aaliluanldanafeaas 69
WAz 31 2BIFUNUAINAIAL N1eTsu LA TUReMaEgINdINIAYe a1alausunaInnsinsn i Idenuuen

Wunnailszanlnelaiinnsiunnszaznig
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2. NFUATIZUNIINALNUNINETAL

A nmseszinmaununingdy nefansansaludfauuigmuetgnisldem 15 0 lilyarin

wanidayarnldanauazansnaniis MRR ¥aaaz 7 A9 (Table 7) WU31a7n (Figure 6) Wian1N1sLsenassnLes

| ' '
o al a

(challenger 2) Hyafiiaumngatlanfigan 189,951 uwsell Trndmivaannisdwinsnlua (challenger 1)

o= a 13
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o ~ a3 qyo o A Py o o N Y
mmmmmumnuwumu%mmmwnmﬂuiﬂim m@mmmm&l'lumﬂwumm@ummmim@mﬂmmxmq

Table 7 Challenger cost.

type of cost (baht) challenger 1 challenger 2
investment 950,000 185,000
total annual cost 163,037

- fuel cost 45,000

- employee cost 74,770

- utilities cost 3,561

- maintenance cost 7,000

- operation cost 32,706

replacement analysis

=
[a]
Q300,000 274,977
£

250,000
] 216,624 206,880
4 200,000 182,175 189,951
o
© 150,000
S
£ 100,000
=
()
— 50,000
=
<@
[0) 0
2
2 A2 \ & 60'5 ) S
oy des® des® N we © we©

O O A\ %) 8\
o - o §es® oo PR
ous®

welfare transportation numbers

Figure 6 Replacement analysis.
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ANANLTLNNT) PaNDNNTLAsLLLAY MRR n153asziinanilazdne luEesaasn1sfindulawazsyifuanudsale

2 o
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vinlsinsiiuguien NPV ag#l -1,728,128 L1 manisiimsnziannngaulne A3 (Figure 7)
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Figure 7 Replacement analysis (a) increase life span (b) increase total cost (c¢) increase maintenance cost

(d) increase fuel cost (e) increase direct cost, and (f) increase interest rate.
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