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ABSTRACT

The development of mass transit system is one of the leading policies for
government of all times, which contributes to the development of effective public
transportation systems. Moreover, the economic growth, international trading, all leading
to the business center, employment, tourism, especially in the regional city. Even the
regional city has a rapid growth of town area, however, there is still face with an
inefficient public transport system problem.  Therefore, the mass transit system

development is the important factor supporting the growth of city.

The feasibility study of mass transit development in 4 provinces, Chiang Mai,
Phuket, Nakhon Ratchasima, and Phitsanulok, found that the projects have low rate of
return on investment because the regional cities are the under developing. Although the
cities growth and population have increased continuously, however, it may not be
sufficient to have a return on investment at a proper level as for the mass transit systems
in Bangkok and its vicinity. Therefore, this study presents the guidelines for Transit
Oriented Development for mass transit system of Chiang Mai as case study to be the

recommendation for sustainable mass transit development.

KEYWORDS: Transit Oriented Development (TOD)
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ABSTRACT

This research represents the spatial equity for the public transportation
infrastructure and services. Due to the result, Gini coefficient and Lorenz curve can be
used to represent the spatial equity therefore they can be analyzed from the number of
subway stations and the distances of subway routes and bus routes in the different areas.
Moreover, this research reflects the efficiency and solution by analyzing the
transportation policy which determines the routes and the locations of the subway
station at the present 2020 and in the future 2030 then stimulates a new bus route to
reduce transportation inequality by using ArcGis Pro 2014. The core findings from this
research are summarized as follows. First, there is high spatial transportation inequality
in the built-up area of Bangkok and metropolitan even there is extension of the subway
routes in the future and there are plenty of sub-district without public transportation
accessibility. Second, an improvement of subway route can reduce the spatial inequality

in terms of total distance of both systems so the inequality can be reduced to almost
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medium level of inequality if there is an improvement of the bus route by replacing the
routes in the center of the built-up area to the surrounding area. Although people can
travel by subway system faster and more convenience than bus system, the subway
accessibility is more difficult than bus accessibility. Due to the limitation of budget and
area, people need a bus system to travel to most of sub-district in the built-up area. In
order to improve the spatial inequality, we need to improve both the bus system and

the subway system.

KEYWORDS: Public Transport, Inequality, Built-up Area, Bangkok and Metropolitan, Gini
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ABSTRACT

As the rapid growth of urbanization, the population and travel demand has
increased rapidly. Urban mobility such as ride-hailing application has become a popular
travel mode in Bangkok. Knowledge of these services therefore becomes more important
to sustainably develop an urban mobility system. In this paper, the factors affecting the
adoption of ride-hailing services were investigated among younger generation
(undergraduate and graduate student) in Chulalongkorn University. Test for two
proportions was used to analyze the statistical relationship between RHA adoption and
socio-demographics variables. Our findings showed that RHA was mostly used for
work/study trip but not often. The next most common trip purposes of RHA were leisure,
and entertainment/bar (i.e., alcohol-related activities). We also found that motorcycle-
based RHA users in younger generation were high educated and did not have motorcycle
driving license, while the car-based RHA users were the same group as motorcycle-based
RHA users but with high income and did not own motorcycle. However, we found no
effect in car ownership variable on the use of both motorcycle-based RHA and car-based

RHA.

KEYWORDS: ride-hailing application, ride-sourcing services, urban mobility,

individual mobility
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USunusunalneiidsiinisliuinns RHA sosanewmesleduazifuifeusgremnn uaziile
Uszifiumuglufussuurudsansisasiiteglutiagiuiifianlagansreuinagauazdilinseungu

ynun 81alinguusznsylduinig RHA uansinseenty
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Fetuenideifadiingussasdiflofnunnudnsusadieuuaziasugiavangy
FlAU3n13 RHA Fauvusaeuduagdnseueud uasnnfingsunisléuinis RHA eadu gy
auilunsliving RHA Wefiazidnladisdnwazvosnguildon uwnliidfienadsnsenusens
UsuiasugUuuunisiiuma wazinguszasdnisliay laeflauufgiunuidedsiiosurelu
shted 3 nafnuivilasnisdmateyaiunmsiivuuuaeunuesulal (eaziBeassunsly
vided 0) Inednguidmneduddmindnuiddiengioonia 30 U ilesanvay q snided
walufirnafieaduin nquiliilunguuszvinsifienstios lefnwiiflunguusyeinsi
wnliiufiazlduinig RHA snfige sinsliuinns RHA aSwenntienifiedle wazlinsizsinadisg
Ingldatialeanssaun (Descriptive statistics) adugluiunsiinsgvimaaeudadiu (Test for
two proportions) ufadedi 5 mnsﬁagaﬁgwum:ﬁwlﬂaﬁﬂswmﬂuﬁﬁaﬁ 6 wagyinsasuNa

ASENNIUA TN 7

2. ATeieatas

msvenefatuegnerniivesdsauiiodlulssmelng Sunulssrnsfifiutudenaly
Anaudosnislumsidumsiiiumy udszuunsvudasisuzdulaliviunisvenesives
e BnviedsdgmnisarasituuarBsdaumunuiiuress g uuiiesauuiigadu v
Tisunuumsidumilul q fidrenevaueseudesnmsvesiifuniifiuanntu nislugluuy
madumsiananfignindiuusuldludsengaidossuumsliuinisueundieduionsaiiie
Tngans (Ride-hailing application; RHA) fifunisusuldinaluladidrfunisiiunie n1siSensa
HunaweUndinduiiazann sina wazdivsedniamunnniudindiialu (Cramer and Krueger
2016) shlszuuidanufsunniuludsaudaudiostiagt sddlsinmu duduftondestuly
Fsaulnoiieafunanseuvesfidlddmidoss q uaznisliuinsvesszuudsnandiide

Tgnnguaneviauatulsemelng (@nsns 2019)

Tun1sfnenginssunasdnwazn19lguinis RHA Tusinslseina nan1sdinwnann
Uszinailamg Tunnnuin Snwaizvosnguilduinis RHA sxfidnvnsiindreadsfulagasdl
wualdiufiongdaios, finsAnuifigs, Tseldlusefutiunansiags, uazendoagludailos
(Rayle et al. 2014; Clewlow and Mishra 2017; Alemi et al. 2018; Tirachini and del Rio 2019)
og13lsfimu annsAnuiluuszmadunuiinguild RHA ladlingudszennsfisinisfinungs

(Tang et al. 2020) HUNANANYINUIINITIY RHA wuluiwageunnItnangs (Rayle et al.
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2016) wenaniluuanisAnedmuitnguauiilifieunivuzduvesmuies Suuiliuiiay

v 6 !

\donliusnis RHA 11nTu (Rayle et al. 2014) urunsn1sAanwnauladnuanuduiusseninems

o
o =

Forunmuziduresnuaatuni1sldusnis RHA (Clewlow and Mishra 2017) 9198 n15@nwn

€

fanas WWunsdnwnislduins RHA susuvenumviug 4 dewfisayintiu

wiludseinalve gruminugsuluy 2 delasuanuiiensgiunn wazdulinisliuinig
msvudsglagansiagsndnseeudiiFoniui “vamesledsuing vie “Iuneineiled” G
foduiideuseiinfussuumsuudmdn fanmnsonuldtilulufuiiddesvesnsanmamuas
91nMsfiszuy RHA Tidanudsdulunaiamisliuinsiiensaiiielasans Anniduiiiies
grun U sULUL 4 e (sneuddiuyanauazsauiing) Taiinslruinnsluguuuusunmug 2
&0 (sadnserusudidiuyarauaziutemeslyd) Wundudnidenvidunsifiumavesayly
ngammIuAs nmsAnuNslivinsifdnuazedadsiuvesmsliuinslungsanidm
Uszimadulafify Afszuunisliuinissrumnuzsuiuusadnseiusus (Motorcycle-based
ridesourcing, MBRS) Wisuifisufiuiuneinesled wui nquildeudlvgduuliufiazey
tfon, M3finwge, wasiAuniieiaduiunds udenguazine laifinasoseiuanuilunislés

U3n15 MBRS kasIuuoLnas e wan3ualun1styd MBRS wUSHARUAUSEAUNISANEIVDY

=b

Alaeans Femanedia MBRS WWunfsnlunguusswnsfifdnisinwildgeunnin wazdndsele

g9ty fuwilduiagld MBRS snnniTiunewmesled (rawan et al. 2019)

NMsUMILNEITenuhnsineglduinig RHA Tudszmalnedinsdidnia lngly
Uaguudsldarunsasesylddnguildau rRHA Wudssansngula 19 RHA agnals wasd
wansznuarlafntutig edrdlsiny fudhedinmsfnudnuuedluiassnauasidoagud
aseriuluunssznis wu §lduinng RHA ungudszunsiifiongiies uwiidesainuiunves
Uszialueidounnsinennussimansilans funnuazaumannvanslunisliuinig vinlviny
foaguiinnnratu fadunisdnudanguild RHA lusemalnedaiarudndudietlussy

wInMIiiuguan1sliuinig RHA sely

3. dUNAFIU

Iumﬁ%’&lﬁﬁ]w‘hmﬁﬁﬂmmmé’uﬁuéiwiwﬂmé’m&mxmqéﬁﬂuLLaxmwgﬁﬁ]ﬁ’Uﬂﬁ

19u3n15 RHA lagdsn153tasnzvinagaudnaau (Test for two proportions) @99x411n150U4
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AdanUsANg 9 eandu 2 nau viawne, seAunsdnw, s1eld, wasdadeiieriuenuniviue

o 1

aglsfinnu nsfnwlyaduludinguangulvi ifengeglugig 18 - 30 Y duindugaa

= = v

wenensensuuingy Ialildmihdademeiuengdiundnwisie Insauufgiuidenisiiaa

[

awdidedl

H1: inAdarasionslgusnig RHA
Hia: ngusog1amemd Tuwlihmarlduing RHA uuv 2 o wnnndumane
H1b: ngufegamaney Sunlduiarliuing RHA wuu 4 & snniunands

H2: nausegendisglauinndi 10,000 vmseidiou Tuwilduiaglduinis RHA unndingui
fsneleaanin

[ a

H3: naudlegeimasfnuiegluseduusyaiiv Tuudldunagldusnig RHA unnitsedu

USeyayes
Ha: nqudegeniinisaseunsesenumvuzdmsulfilunisdiudidmanonislduins RHA

Hda: nqudineg1aniinisaseuasassnanseueus duwildunazlduinng RHA deendng

PliiflsdnseueUAlUATOUATDY

Hab: naudiegeniinsaseunsessaewd Juwiliufiaglduinns RHA deendinlud

SOUUALUATOUATOY

nn1snumuideluedanudt Jadeiunadanaionislduinig RHA sUwuy

v
Ya v 2 v a

gIUNIMUE 2 Aolay dapTiuansnaiu §IdedensauuAgiuneniusening 2 sukuudl fie Hla

Y

(rawan et al. 2019) uag H1b (Rayle et al. 2016) d1mFuaNNAFIUAIUIIELA H2 AeTuLile
gty RHA Tungammumuesiudndselduinnngailild RHA Wwdeafiunanisfing

Iu‘dixmﬂﬁlu 9 3ol (Rayle et al. 2014; Clewlow and Mishra 2017; Alemi et al. 2018;

v
¥ o = Ya v o

lrawan et al. 2019) lususgAun1sfnwididedsauufgiu H3 Mnenwideluedndiuuini

nudngudlyd RHA Wugfdinisfnyige (Rayle et al. 2014; Clewlow and Mishra 2017; Alemi

U

et al. 2018) fawidinsAnwmilslulszmedununalunenssiudmuiniu (Tang et al. 2020)

Tuvaugnadeaunisaseuaseseum nuziunsigusns RHA Sanaduianfissiu (Rayle et
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¥ ¥
=% o = A

al. 2014; Clewlow and Mishra 2017) @uufgnu H4 3969 ULNONAGBUIINITATOUATES
srunmuzdsanan1sld RHA Tuuszmalneedreaifosznieaianiold Fsnnsfigfld RHA
dnduladsuannsidoummuzdmiundumslduinssonsaiueundiadu viliAnsna
NIFIUUINKANITITIATURTIIAUY anlamuSinaeunivuzuuriosauuluswian Judu
aungiuiiiaunaulalunisfiged aunfgiuianundagsinisigadainiieuinig RHA
sULUUENUN LR 2 douay 4 do lnswendasizvanuduiusvesdadesing o lunqueldanuus

ayguluy
4. MINUTIUTINTOYA

sAdedldinmafurunsdeyaussaunisainislduinng RHA doyanisifunis
U uazpudnuursdany voenguioisind@nulugnansaluiminededilenyszming
18 - 30 U Tuteianszndng 17 unsiau w.e. 2563 fs 8 nuanius w.a. 2563 laenisifiudoya
sgegluguuuuvesiuuasunmesulay Fsagshnmsminguiewneisnsguuuualuivead
mualliunsguuuulmmildadiunameuazngaii 9 fu ndnfe §Idevinisidenuie

Y 1 =< o 1 1

MedrnguusnuaglvinguéiiegeiinsgaguvuasuniuselasAdefsdndiunuma Joyad

q

a

59U LATInUATT1LIL 50 dre819 wuseandu Un@nuiduuSuuins 28 Fegie wag

v o

HnAnetulsgeln 22 feg

Taosanlunuvaeuauazgnudsesnidu 3 dundn (Uil 2) 16ud dwd 1 Feyanis
iunehly asdunsifuteyasefumnudlunisifiunsillneadededua uazguiuy
NISAUNAI 9 ﬁﬂfjuﬁaaehﬂéfﬂumilﬁumd @il 2 Uszaunisainisldudnng RHA auly
nsiiudeyaiieafulszaunisainislduinng RHA Tuednfistlagiiuinaglivieliinelde
wneeldau avvinisanuissyduaualunsldaulnesy, anwagnsidaudiulnguay
anulunslnuludnuned (Rumases vielduuaduiedlonia), Taquszasdlunis
Aumsndsdrgase RHA szeznafudlasanslumsifiume, wasguuuunisifunsduiiiu
ddonmnlifiuims RHA Tumsiiunsnsanan Ssdwi 2 danfudeyanmuussiansaiifsm
paukuvasunuaeld 2 Useinn lawn srumimuesuuuy 2 4o (Fnseueud, Inserusud

Fudne) wazeunInuEULUL 4 do (Sosuddiuuang, wind) wazludiud 3 audnvaznig

deruuaziasugia andunisiivdeyailuvesngudedis Taun e, o1g, seiunisfine,
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Augnasinwiey, srulaiafedeiow, aniugluaug1atul (Anseueud, sosud), kay

gunnuzdnsulidunisdiusi

dwil 1 Jeyansifiumaeily |

Foufl 2.1 Ussaunsal

lhvpeld gl

n15luin1s RHA

HIUNMUE 2 5D

fnwarnsldau
Audlunsldnu

TnguszeasAlunisldan

O ]

di 2.2 Usvaumsal wagld

lalneld

n3l4u3ns RHA

HIUNIMUE 4 70

dnwarnsldnu
anudlunsldnu
Taquszsasdlunisldoy

O ]

T

dil 3 ArudnuzndinLLaLIATYENY

a 17 & v
sUN 2: muﬂaumimu%ayjaLLUUﬂaumz.l

L —

5. NAN5IVY
5.1 AMENYULN T IANLALIATYFNAVBINGUAIDENS

A9 1 WARIAUANBUENIFINULALLATEENIVOINANAI0E1 Inengusiiognedl

LY

dadruvaaunaviy (52%) waginAne (48%) InalAssiuniunisguuuulaIn nguiiegng

o
o =

Vianuadivieegsening 18 - 30 U Jeanunsadusunuresnguauiulvile egnelsiniu nau

F198198N15NIEUFINNUAULHAL TEAUNITANBIABUT RS FzLiulaInAuNIATInTaves

o ! o =

uiregfnweglunmugiainssumans (54%) dndiuvesseaunisfinuiUiyyiniuay

= I

'
1Y a a

d
Usggnindalnaidssiu (56% waz 44% Aua1av) TIR1AUEAEIULITIN 7T7% uaz 23%

AUFIPU
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713197 1: ANANYUENNHIANLALLATYINAVINGUAIDEN

fauls 17U Soway fauls I fouay
el s10ld (daiiau)
1. 918 26 52.00 1. leenan 10,000 U 25 50.00
2. 'V@ﬂ 24 48.00 2.10,001 - 20,000 um 12 24.00
21g 3.31An71 20,000 UM 13 26.00
1.18-247 33 6600 Tueygndud
2.25-300 17 34.00 1. 1aif] 12 24.00
SEAUNSANEN 2. 509NTUUBUA 9 18.00
1. Yy’ 28 56.00 3. S08UA 17 34.00
2. Usgyayln 22 44.00 4. Hegmauszian 12 24.00
ARz grunwsuzdwmiulddu

gl
1. AQAITYAERS 9 18.00 1. idl 25 50.00
2. AMTUNVEAERS 1 2.00 2. 509n5UUHURA 9 18.00
3. AW IRTEANARS WAL N TURYT 1 2.00 3. S08UR 9 18.00
4. AEAINeAEns 9 18.00 4. Hegmauszan 7 14.00
5. AMAAINTTUANENT 27 54.00
6. AnzannenssuAIans 1 2.00
7. AnzdmILWNEAERNS 1 2.00
8. AMENYIANANT 1 2.00

5.2 ATAAUNUSIERINIAEN YN 1SFIANLazIATYgRanuUMs IduaUnanduisansaLe

neaEns

Tumsiiusiusindeyanislduinis RHA 910 50 freene wuddgiaelduinis RHA

Anlu 46% veangusiegne Inegiiwelduinis RHA Manueatududineldusnig RHA JUwuy

gun e 4 desnneu lnell 69.6% vosTiaelduinig RHA welduuuvetunivue 2 da3u

Y

My WanlinguiiegunuAuan vy nsdnLLasATygianud nguimeg anavgdldnd iy

P

Al9U3N1S RHA wnndweawe (U7 3) wavillowuingudiogemuseaun1sfing (5Un 4)

U
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wazaeld (U7 5) wudgld RHA Judifinns@nwiuarsnelags
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Tuduvesdnvaznsld RHA dalvghdunisldludnvasduuiedaieilonia vi
sULUUBUNITILY 2 deuazgUkuUE U MLE 4 §0 wazanmafudoyamaiiuniseddnge
(Last trip) Wiloutsdnauniafumsaddnanniuingussasd (5Ul 6) wudh lunislduinig
RHA faggukuugunviug 4 do nauiiegdlduinis RHA Tumsidumaluvien / Sew uin
flan waziinisldifie Tu-ndu nsdeassreuadusesasnanmsidumisluyieu / Sou
uananiiganunslduinig RHA ielu-nduauBuinnis 17 % dadunilduingUsvasdues
M5LAUNIY RHA iwuannlusihsuszine (Alemi et al. 2019) uslinunisléuinig RHA Lile
TU-nduauudusmesuiuugiuninue 2 &0 1elinsgiszozinanildlunisidumanyuing
Anaduogil 26.9 w17 wazdialasansiaded 121.7 v dmdunsliuinig RHA Feguuuy
grunmug 4 de Tnguszasdlunmsifunisiinusniigndeioluviau / Feu wudeafuns
14 RHA fegunuuummuy 2 e uazilinguszasdlunmsidumaiiofanssudunuinisidu
Susuans iledlangriszognanildlunmsifumauindanadeegil 15.4 Wil wagildlngans

el 53.6 U BeeendINsld RHA frgguwuveunmiuy 4 daaut1aun

W e / 5o Wumafienanssudunuinis B 1U-ndU nsdsasshenudAu

m WU-ndu auudu fnsiogsha Authu (@euth Fevedlddniu)
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5.3 ANSNAFDUAUFUNUSNI9FDA

21NN15LATIzRNAdRUdAdIU (Test for two proportions) Tu@iuusag § Au
Uszaunsalnslguinig RHA ﬂy’qmuwwwgﬂuw 2 d9uay 4 a9 A8 Fisher’s Exact Test 64
wanslumsnsil 2 finnudesiu 95% nuin fuusiussiumsinuinaznsilueygyndul
saanseueud Ianuunndsiuvegedideddnluussaunisalnmslduinis RHA sUuuy 2 do
nausegsTidnmeglusyfuUiiniunltuiiazieglduing RHA snandngusetese sy

a

YSyey193 leengudiagnaseauuSyalniiuwildunaglduinig RHA u1nndingudiegig
YSyay193 waznquiiegeiludlududsadnseueuaiuwildunioslduinis RHA u1nniingy
Megendludulsadnseusud 3.6 waz 8.9 Wi muaIAU NNSUTULTRUSRSIEIU (Odds

ratio) AIM15199 3

o w

TusuveseunnuzsULu 4 & Muusidanuuandrsiuograideddny loun
seiunsin 318l nsilueygedulsadnseusud waznsisadnseusuddmivlidu
nsdaui MedfulskusefunsAnvuagnisilueygyndudsodnserusudiiuuali
AT1EATIIUEUNIMUEIULUU 2 0 Tag Odds ratio N15lHUTN1S RHA seninengusiegi
iyaninfungusiegsuTygnd nguieehsdifiseldinnnitfutiosnin 10,000 vmsdeiieu
waznauieesfilififunguiogisiflududsadnseueud fewiidu 12,6, 4.6 wag 5.2 i
AdU uagnguiegailifisadnseusudiivuliuiiaelduinig RHA tnningudaegng

PUT0INTYIULUADY 3.8 LW P59 2 WA 3
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A1519% 2: P1sAATIzvnadavdagdluludseaunisalldnaundnduisensaialagans

mMslduaundiadiu Fisher's Exact Test
sUkUU Fawls Exact Sig.  Exact Sig.
N weld el
(2-sided) (1-sided)
2 8o LN Kiatd] 6 20 0.2271 0.1347
N 10 14
sEAUNSANEN Usyens 5 21 0.0687* 0.0430%*
Ysygyin 11 13
8ld (daifiou) < 10,000 UM 6 19 0.3635 0.1818
> 10,000 U 10 15
arudlunsiiumenialy <11 0% 9 20 1.0000 0.5512
(fadUnsh) > 11 aés 7 14
Tutudsadnserusud i 2 9 00052  0.0037%%
Taif] 14 15
fsndnsorueudlfldilunsdauda 3 13 0.2084 0.1459
Taif] 13 21
Tutudsanud i 10 19 0.7635 0.4488
Taidl 6 15
fsoudlAlddunnsdauda a 4 12 0.5329 0.3486
Taidl 12 22
4 8e LNe Kiatd] 10 16 0.3947 0.2036
Y 13 11
szAuMsAnYY Y’ 5 21 0.0002*%%*  0.0001%**
Yl 18 6
578l& (doiiiou) < 10,000 ym 7 18 0.0222%* 0.0111%
> 10,000 um 16 9
amudlumsiuneialy <11afs 13 16 1.0000 05361
(daduni) > 11 afs 10 11
Tududsadnserusud a 5 16 0.0102%  0.0078***
Taidl 18 11
fsndnseruoudlfldilunsdauda 4 12 0.0673* 0.0396**
Taif] 19 15
Tutudsanud i 14 15 0.7785 0.4639
Taif] 9 12
fsneaudlAlddunsduda i 7 9 1.0000 0.5350
Taif] 16 18

;0 < 0.01; **p < 0.05; *p < 0.10
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A1519% 3: n1sdSeuisudnsdiulududsidsnanayseaunisallduaunamduisensa

walawans
95% Confidence Interval
sUuuy fius Odds Ratio Value
Lower Upper
280 szAuMSANE) Ysaygln - Vages 3.55 1.00 1257
Tududsodnserueud il - 4 8.87 1.74 45.21
4de  szAUMSANED Ysaygln - Vages 12.60 3.29 48.29
seld 111131 10,000 U9 : Yean3n 10,000 4.57 138 15.11
um
Tududsodnserueud il - 4 5.24 1.50 18.34
fisadnserueudldldduns 1aifl - 41 3.80 1.02 14.21
daufn

6. 8AUIBHNANISIVY

n13kusnng RHA Tunquaugulvi dulvgidnvasidunmsliduvnasadeiilona
lneingusvasanisldaunan q laua nsdumsliinnu / Gew, nsiunaiiefanssy
dunwnis, waenaiunie l-ndu nsdsassAenuanau uarluguuuuenumviug 4 dedsdinig

Tgaulunisiune lu-ndu auududnee

nmsnaaeumLdiiuisadanUindafodumalidanadionislduinig RHA i
sULvUBUN LY 2 douay 4 devinliauufigiu H1 ldannsoseusuldvis 2 nedl Fedladed
danasionsluin1s RHA gULUUEuNIMLE 2 defiflfssnsadifnuindifies 2 Jade 1éun
seiunsAnwinagnsiluiulsadnseusud Tnegifissdunis@nwiganinduunlilunsld
RHA JULUUB W WL 2 dounndn shlsiausigiu H3 seusulsdmiueumvuy 2 & Jawa
nsfnwidasnadestunanisinuives (rawan et al 2019) Tudruveanisfiludul
sadnseusud gilududsadnseueudiivuliuiozlaild RHA sULUUEUNMLE 2 §0 B9
Aoudhansslunsangifluiuidnseusudamsaiumaiesadnseusudldiedaglifedd
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ABSTRACT

This research aims to improve the storage system to reduce picking time for
dispatching products from their storage locations. The study applies warehouse
management and visual control principles by separating products into groups and

assigning storage location according to their pre- specified groups. Therefore, in
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improvement process, products made from the similar machine are assigned to store in
the same area. Moreover, particular group of products is classified according to the type
of paper and then assigns to separately store. The result indicates that employees can
pick products in the warehouse faster, which can reduce picking time form 41.17 minute

to 27.46 minute

KEYWORDS: Warehouse Improvement, Warehouse management, Warehouse.

1. Unin
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2. NuAdeiiAadios
Tumsunaledgmsrunisdaivdumiagarlsfanisiruadiunisnisdaiu (The
storage location assignment problem: SLAP) Failunisfvunsumisnisdafulimangas
JuduAuAazI18n13 (SKUs) (Kovacs, 2011) viensafianudndusediiasgianngesdym
msdaLiuseunufauanamguagia (Cause and Effect Diagram) tledngymlunisdauiiv
wideUszendlindnnisnsdnnisadsdudn (Warehouse Management) Tunisudledeym (5%
a1, 2019) IumﬁrﬂLﬁ‘Uauﬁwmmsai%'ﬂ:1'1ué’uﬁua‘ﬁuizudwﬂuéﬁ%@maqqﬂﬁﬁmfjmaqﬁuﬁﬁﬁ
On Wusmnuansiafiuiieussansnnlunisidndudn (Bindi et al, 2009) wagiileLiiu

UszAnSnmamuiiaiuazaununsiindui anuwiudvesdumands sautsnnuvwiuly
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wHuRaLansLvLazna (Cause and Effect Diagram) 1Uuunudsuansnuduius
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Travel Demand Management to reduce car usage

3N Ingiinna’, Wauwed wawina i ?, a5ty aylnviyde’
A8, da1dun1svuds 9WIaNIaluiInense E-mail: 'Patanapong.S@chula.ac.th,

?Ornicha.A@chula.ac.th

unAnga

nsannisldsosuddusniudesdinisdnnisanudesnislunisiiunie (Travel
Dernand Management: TOM) titeltfuhial#gfifumadenldsuuuudulunisvuds 1wy szuy
nsvudsanssay fulasinsideitajutiuszynagnsviomasnislunsannsldsnsusi
Julula Iﬂ&lﬁwumﬂzj:uéhaEJ'NLﬂuu?@’mﬁﬁgqa&ﬂumﬂWﬁﬁwﬁﬂmummﬂmﬂuﬂ?dmwumum
Tnsunsnisfiazinldlunisavauiulsznevludsuinsnindsassade (Structural
Intervention) kaziASN15KEIINING (Psychological Intervention) iendnsuuagitutinale
Fiiumsannsldsasuduaziudeululdguuuunmsvudsdu Tumsssyamsnisiivanzas Tévi
NSATIINOANTTUNTAUN AL HANDUTUABNINTNTAN HIUWUUADUDNY INHANTATI
wuinnasmsiddnenmsionisanUinumsldsasuddiuyaeaitunasnsdadaseaine loun

WnsNsganyuAldsluMSAumElgsEULTLATENENTE Way 1RsnIsEavguIainenu

[

ﬁ’]ﬁ’]ﬂiy s 1nsn1saansldsaeud MsatiuayunisldseuurudEsIsae 1an1enneIne

Abstract

Reducing car use requires Travel Demand Management (TDM) to motivate
commuters to switch to other transport mode, e.g. public transit. Therefore, this research
emphasizes on determining potential intervention to reduce car use. Target group of this

research is a company in a big office building located in the center of Bangkok.
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Interventions consist of structural intervention and psychological intervention to
encourage people to reduce car use and change to other mode of transport. To identify
potential intervention, the survey of travel behavior as well as feedback on each
intervention was conducted via questionnaire. The results show that potential
intervention to reduce car use is structural intervention, i.e. subsidizing cost of transport

by public transit and flexible working hour.

KEYWORDS: Car reduction intervention, public transportation encouragement, air

pollution

1. umih

a o

Tudagduaunimemalunsunnumuasiaiitgasauegluseauingd duma iy
YBINANIEN9BINIARBNTITSA8UA (ASN1 & 5988, 2561) lnunTannumuAsiisaeusian
newlouazay s U w.e. 2561 a3fia 10,056,726 Ay (NsUASUUAINIIUN, 2561) Usenaufiu
aﬂﬂwmiﬁli’miaﬂL‘ﬁ’]‘szuiqml,iﬂ Iﬂ8ﬂ§dLVI‘W&JW]‘uﬂSLﬁuLﬁa\‘lﬁﬁmiﬁ]iﬂﬁaﬂsﬁ'ﬂﬁﬂﬁuﬁ 11 U993
Tan waztdudeudi 1 vesndviei@es INRIX, 2017) Wunal¥inisudosuan1iyainn1sasnas
adulagianzainsosuduassnusan ufiniasgldammuiamussuvoudanarusniesis
sewdosusaudsaluiia BTS fufusvuvrudenarusisarsusndealiusnisul we. 2542
sunspislutlagiuiliduniasaluiiniiuen 1105 Alawas Walvuinns wazauun M-
MAP2 Tud w.ei. 2572 azflidunssalnihlunsannumunsuasUsuunaninue1iis 464
Alawns wilsunanisldsasudnillsveaniiasusegidda Sliinsduasuannsnisnisdanis
95195 (auw., 2558) Fedsnalfsauienunmernalungunwuviuas uazdsaldose

AN MBI INYDIUTE NSNS

TusheUszine naneiflosiivszavdgmmannznsonaldldinasnisinnisguasd
A154AUN19 (Travel Demand management %3e TOM) wieannslésasus wu n13sriald
sopudluunsiiuiilunganda ngstinAs nsadindln 85 uasiwila lunge3adinisvusasud
dnlungudnaraiioslunniueriindusnvouieu (Garfield, 2018) lungsiinfs Tnsianizly

anun1salanidunamuaIneINARITIEateg1deuNEY (The World Air Quality Index, 2018)
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fneliiAnnsuuidsunginssuielvidinsannsaldsasudléivui (Guerra and Millard

Ball, 2017)
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3930ANYIND
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ms¥ansanudesnislunmsiumsddisududuiioannisiiundasldsosuddau
yAna IfﬂEJmiwé’ﬂé’uLLaxiﬁuﬁnQ’LﬁumﬂﬁlﬁumﬂugﬂLLUU%W] WU YUAIEI51TME JULUY
maiunaiilaldiadessus (Non-Motorized Transport: NMT) 1nasn1siilalunisdnnisany
AoIn1stun1siaunie lauvseandu 2 Uszinn ds uansnisi@elaseadne (Structural
Intervention) Wag N1AIN1TLTIANINY (Psychological Intervention) (Graham-Rowe,

Skippon, Gardner, & Abraham, 2011)

Tagunsnsdislassasnsazsiuds msuilungengg Afertosiunisiunig nsiiy
A199AT0 NMILAUAWIUNIINTT MauLWs Bt Tuufiae) msdaseifounsldnuu nsneasng
dsgnaaiieiiuanuagmnauiglunsiiunidaeuudansIsug N1SYALENNINITRNAN

v '

\Jusiu (Garling & Schuitema, 2007) Wsiilafidnidotauendnufdfinieg Tun1sUeduly
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A0TULAINNIIFIAN (Eriksson, Garvill, & Nordlund, 2008; Simsekoglu, Nordfjeern, &

a
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UTTVINgIUVBINGND198Y (Subjective norms) Uag N155UIN1IAIUANNGANTIY (Perceived

Behavioral Control: PBC) (Donald, Cooper, & Conchie, 2014) uaﬂﬁ]'lmi Van et al. (2014)
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ABSTRACT

The Department of Rural Roads has a primary mission to superintend major
collector roads in Thailand. In addition, according to the “ Determining Plan and
Procedures in Decentralizations to the Local Administrative Organization Act (B.E. 2542)”
and “ Determining procedures in Decentralizations to the Local Administrative
Organization Action Plan No. 2 (B.E. 2551)”, the other principal mission of the Department
is to empower the local administrative organizations by compiling operational manuals;
providing training, advices, and assistance for personnel of the Local Administrative
Organizations; controlling academic standards; and following up the results to assess and
assure the quality of the mission. Currently, there is no key performance indicator (KPI)
to measure the potentials and strengths of the Local Administrative Organizations in

terms of local roadwork.

The purpose of this study was to assess the potentials and strengths of the
sampled Local Administrative Organizations in terms of local roadwork. All the sampled
Local Administrative Organizations were categorized by type and size. Consequently, 442
samples were randomly selected. Descriptive statistics was applied for analyzing the

data.

The overall potentials and strensths evaluation score of all the Local
Administrative Organizations as a whole was 2.62 out of 5.00. An indicator for measuring
the percentage of the roads under the authorization of the Local Administrative
Organizations registered as local highways achieved the highest score of 3.95 points.
Similarly, an indicator of measuring safety and road conditions received a score of 3.81
points. However, an indicator for measuring the percentage of knowledge utilization had
a score of 1.47 points; while an indicator for measuring the percentage of workable tools,
machines, and equipment for construction and regular maintenance obtained a score of
1. 26 points. The Local Administrative Organizations at the City Municipality level
possessed the greatest potentials and strengths evaluation score of 3.78 points, while

the Subdistrict Administrative Organization level received the least potentials and
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strengths evaluation score of 2.46 points. Although most of the Local Administrative
Organizations did not have tools, machines, and equipment for construction and regular
maintenance for the paved and concrete roads, they were able to perform a
maintenance immediately after being notified. A trivial road maintenance was able to be
finished within an average duration of 13.36 days, while a heavy maintenance was able
to be accomplished within an average duration of 49.80 days. To enhance the road and
bridge operations capability of the Local Administrative Organizations, the Department
of Rural Roads should promote and disseminate the standards, manuals, and operational
support systems via a variety of formats, especially in the form of hard copy, to

comprehensively reach out to the officers of the Local Administrative Organizations.

KEYWORDS: Roadway, Local Administrative Organization, Assessment
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