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Abstract

Tourism development mainstream in Thailand is now focused on driving the industry towards
creative tourism by enhacing creative value to both attractions and tourists. The development of logistics
infrastructure is considered key mechanism to support the growth of such tourism configuration and being
the basis for establishing experiences and satisfaction to the tourists. In order to be successfully
developing tourism logistics for the creative tourism, it requires deeply understanding tourist behaviors
and needs together with developing such a responsive tourism logistics system. This research aims at
studying a logistics system in operational level within tourism city for enhancing public transport
capabilities in responding travel needs of tourists. The case of public transport of Pattaya city is selected
for this study.

The research consists of investigating the overview of public transport and tourist behaviors
regarding their travel in Pattaya; analyzing the responsiveness of the public transport in travelling by
current designated bus routes including Chareonrat Pattana villege-Na Jomtien, City circle, North Pattaya-
Central Pattaya, and Balihai pier-Banglamung district office;analyzing and evaluating the viability of
Demand Responsive Transportation system (DRT) through the developed quantitative models; and finally
developing and recommending the guidelines for implementing the system suitable to the demand and
supply context of Pattaya tourism.

The outputs from the study show that the effectiveness of such transportation system for Pattaya
tourism is varied among different tourism areas. This leads to the formation of distinct strategies for
developing tourism logistics infrastructure and promoting tourism in each Pattaya tourism area.
Additionally, key outpouts from the study such as logistics information and database, quantitative models
of demand responsive transportation, and initial implementation guidelines for successful demand
responsive transportation can be applied to other tourism cities or areas across Thailand in order to

maximizing the effectiveness of tourism logictics in years round.
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’ Holweg, M. (2005) The three dimensions of responsiveness Matthias Holweg International Journal of Operations &

Production Management, Vol. 25, No. 7, pp. 603-622.
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" Gronau, W. and Kagermeier, A. (2007) Key factors for successful leisure and tourism public transport provision,

Journal of Transport Geography, Vol. 15, pp.127-135.
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Research Part A, Vol. 38, 405-420.

16



Iﬂ3\1ﬂ'liﬁﬂ“kl'Ii‘é‘,Uumuﬁ'ﬂllvﬂﬁﬂﬂﬁuﬂﬂﬂ’s'mﬁlﬂdﬂ'lifh“ri%Bﬂ'Iﬂ‘lﬁﬂﬁ‘l/iﬂ\ilﬁﬂ’uﬁﬂﬂﬁﬂﬂ'l

- MUdNEUNIIN 3: IFUNNNATINUTEAVANNABINITUIMNS (Service level)

1
=

ﬂﬁ22uﬁmmmgmmmiwm (C,G,H,K L, O,S) uag idunase ‘mmm (1-12) mgﬂumuwnwaﬂ

T Y o w

A vooA a J =) v . vy eqe 9 A
Lﬁﬂﬂiﬁuﬂﬁﬂluﬁﬁmﬂﬂﬁ’J!ﬂﬁ%ﬂﬂ??llﬂﬂﬂﬂuﬂ?uﬂ?’dﬂﬂﬁ"l}uﬁi (Capacity flexibility) Taordunis 1-12 iwilums

A ] a A A ) A3 A a 7o ! a X v g

Laﬂﬂlﬁuﬂ?ﬁiuﬂimﬂ?ﬂmﬂﬂﬂ I AduUnNNauUnga LLaS‘ﬁNai]']ﬂﬂ']ﬁ'JLﬂi']%ﬂﬂ1ﬁ\1ﬂluﬁﬂi]']ﬂﬂ"lﬂmﬂﬂui]gﬁlqﬂﬂu Base
~ o w A ] A ~ ~ ' ~ A vy o o '

case Gl,uﬂ']illr%EJTJWIEHJﬂ']ﬁ\‘iﬂ"lﬁ“lluﬁ\?!,llﬂcl‘]ﬁ/l'mmﬂﬂﬂ 200¢ 3 Iﬂﬂ‘ﬂﬁ%’ﬂ“ﬂﬂluﬁﬂﬂgﬁuﬂ']'lﬂﬂﬂﬁqu@"luﬂ"lﬁﬂﬂ"li"’lluﬁﬁ

nlasuuilasllaumsidenldiduma

-..-"-_ 1] % L H

W TearTie Lake o8 O po-Drestination Dessgiatio®)

310 2.2 nmdrasadumiia duna naziduneiiden1dlumsvuds (Morlock and Chang, 2004)

Flsuazaumsmamuiamaimsvudsmudunianbenldlumsnasanmaemsvudsludnyae
Y ' ° ' v A o A s A A
UMD VA MIMUIUANVAWIT0VoITzUDVUaslumsTulenumsnasuuilasvesgiasansoginiuGy
vnmsiasaMauasonnigalumanaoudieduaivior lnea1s (MAXCAP Model) Tagszat
dy Y I Y = A ] 12 A 1 .
anuamsatiag lathugiulumsazioudinnusanduue sz uDYUET F358n71 Base pattern capacity

@

) o ¢ A Y o o 2
MAXCAP Model 1]3$ﬂE]Uﬂ'JfJfﬂJﬂWﬁ'.]@]Qﬂigﬁﬂﬂllaglﬂﬂuqmmﬂﬁnﬂﬂ JU

R
max z,, :zx, 2.1

o A o d‘ 9 1 o [ A
X_= $nug IagensnhmsinaeudioTugesns s r (S1uaug lasasaoiaon)
= $1UIUFDIII0T 1NNV 1 DI R

nalaey

X, =a,: ZX, Yr (2.2)

o, = Jasegiuuumsdaes (Traffic pattern) YDUARZHOI93195 r 15U 50 TAoes Tudun1995193
[ @ = ' ' ~ ' <
e 100 Au idumansniise Tagasnuuiunindunieides i iduniusn o, 1ilu 0.65 uag

dunmaiiaes o, 1F 0.35

17



Iﬂ3\1ﬂ'liﬁﬂ“kl'I'i‘é‘,Uumuﬁdllvﬂﬁﬂﬂﬁuﬂﬂﬂ’ﬂﬂﬁlﬂdﬂ'lifh“ri%Bﬂ'Iﬂ‘lﬁﬂﬁ‘l/if]\ilﬁﬂ’uﬁﬂﬂﬁlﬂﬂ'l

Z¢p f,=x. Vr (2.3)
pep,
Z(prrep)S)/-wa Va (2.4)
peB,

£ = Swaudlasanshvssnnluduni p Groudlasmsdofion)
¢, = hismsusnndlasmamaelundaziduna p
vy Aq Y a 2 = Y

P = gadunianiInusmsyasu-galaemadsny

o A Y o A
e, = taundnhuduma p Grudlasmisdeidon)
a=Idun1agoe (Track segment)
B, = yardun1aniidun1agos a sunu
w_ = Sruunnmuziilegludunisges (arc 150 track segment)

Y = anwannsa lumsussyng laeens (Suaug Insdsaonnug)

A

YT, -wl]<H,, 2.5)
a=1
Zwa = Zwa Vn (2.6)
ackE, ael,
D(f,+e,)=D.(f,+e,) Vn @.7)
F M
pPely PEM,

T, = nanilFlumsdumenudunados a

H_ = siusa il lumsiause @u-h Tuadow)
n =010 lagas

E. V.= yaiduniidosiivi-aenannii n

F,M_=gaidunisiidr-eenaniii n

3 ' A ' Y
HANSANEIYDI Morlock and Chang (2004) ueasldimiunms@endunisansamnanudanguldny
A R A v - v v 4 v
wsevevudlld Tasmsiaenidunislumiedisiidesamisaaouausinnuaeinsvesglasd launiiganisld
dod1naresglniu wamsdsziiuanuannsolumsasuaussvesszuuvuad IagnsinsanNuIanguaIL
o w Vo q Yy ' o Y = o 1% ' ' '
masmsvuaan idesnuuussuuvuddnsamuadumanmunzaunuglaed luaazyianar lumsvuds

sazgUunuminmug ldedndilsz@ninmgagea

2.4 MIVUTWUVABVAHINNNABINT (Demand-Responsive Transport)

=2 =

9 1 '
bluﬂﬁ@]fJ‘llﬁquﬂ’JWN@QIJ?Nﬂﬁ"IJENNz}IﬂfJﬁﬁuu Lluﬁﬂﬂﬁﬁﬂﬂqﬁiﬂﬂﬁﬁﬂ‘HW A9 LUINATSUUVUAILDY

v
£ o £ 4

ABUAUBIANUABINT (Demand Responsive Transportation- DRT) LA HWAIY A UANDIANNADINT VDY

18



Iﬂ3\1ﬂ'liﬁﬂ“kl'Ii‘é‘,Uumuﬁ'ﬂllvﬂﬁﬂﬂﬁuﬂﬂﬂ’s'mﬁlﬂdﬂ'lifh“ri%Bﬂ'Iﬂ‘lﬁﬂﬁ‘l/iﬂ\ilﬁﬂ’uﬁﬂﬂﬁﬂﬂ'l

a I o W ' dyl
Aus Tnadludidny (°Koffman, 2004; "Naim tazaz, 2006) 1Ag52UDIUAMUDABUANDIANNABINTHTI000
v Y y 1
Taymimssenssiinaiuaindedinaaiegvesszuvvudinania 114 ssuvvudwuuaevauesnuAINs Ao

oA A o v a o o o Y a . a o
335‘U°U5U‘H?NﬁWﬁllWﬁ']uﬁ/lﬂuﬂcll‘lﬂ'ﬁ‘t]ﬂﬂ']ﬁﬂﬁgﬁﬂ@‘ﬂﬁ']UWIﬂ‘L!ﬂﬂ']ﬁi]ﬂﬂ']ﬁﬂ']aﬂfﬂﬁsh’iﬂﬁﬂ'ﬁ (Capac1ty) INAUANITIA

9
1 a 9

A A ' ¥ o w Y a ' v o o Aa Y I 9
AT NNUNNNIANTYU TﬂEJimmmmﬂwuim‘iuazm‘ﬂﬁi’mﬂuﬁmi‘uWmu;‘:‘l/lilﬂﬂsluml,’smuuﬂ'] Iﬂﬂgﬂﬂuﬂug

Y]

o Y !

ﬂWWuﬂ%ﬂﬂiuﬂﬁ%‘Uf‘N 53‘]_]‘]J"'llulel.l‘lJ‘]J@]E]‘]JﬁuENﬂ?ﬂll@%j@\iﬂﬁmJJ13ﬁllfT‘]J‘]J%L’Jmﬁﬁﬂ?WNﬁ@QﬂﬁmWWZ U VTN

= =

nunneuneINTInaninieuieIvanrals Tegaasanainazlinsnsza1el (“Tiedemann tazANY, 2009)

e

Y o w

a dy A o [ a A dy a @ A Y Y '
UsnuiuRdmiuMsUI Mm@ uguniunsessiinnuuesanied [idesina lumsldssuuvudauuy
a 19 TN 9 S y & dda v YA v ) <
Und 1wy dgeerg givns fihe Hudu uduaiunindanudesnsifesnseniudeanisms lasasidugianain

Yo J U ci’ 1 o 19. . . . A a =2 9

annsal8sulse Tenivinszuuvudauuuilisuny (“Rahimnia 11ag Moghadasian, 2010) iieiiansandedunulums
oA v a < ' A ]
dutiuauvesszuuvudwnatazunuuaeuaueinNudesmsaziu ldh lunsdinanudosnisms Tasasi i
U a 1 o a Y o A = Y A = 91
10 szuvvudwUlng 5w 5o Tagesdszsmi szmadunulunmsduiiunmsdesatzdeseanialunnyadania
vz lufidlaeas luvazisaSudnaruyanasiannsonsuaueinnudesms laauaia lsarenlsluns Tagans
4 1 Y N r Y N
g9 wennnidaliduumedeniinavunnSmanimuz i Iiieas uauoinuReININIHLA A15199

2.3 nanamsnlFeumeussuvvuaiassazn lfussuuveamsuaueInNNADIMg

M319N 2.3 S sumenszuuvuaaassaeni A ussUUIdIR U AU NUADINT

mafSouiioy sypvvuaIa sty FTUVVUAW DAL TUDIANUADINT

mudumasa Wumadusaunumamzngedly | dumsanguuazmnatimadasunadld

ansanlasuunlasld

Y. a P o S Y o Y 1o & Y o ¥ = @ A9
ATUUINITIDIVAN Suiludelsednduma 'thl,ﬂumaﬂszmmuma BINVINYANIYATUAIUYIANADINGT

v 1o ' ) o ' ' Y o ¢ a & ¢ a P A A v
AUNITION ‘lllllﬂﬁilENﬁNWNW DRT UM3I0IN0UaNHUINUFUIVING “]NVI'Nf‘melliﬂ'lﬁlmJVINmﬂﬂﬂﬂgﬁlﬁ

Yy A N
zﬁﬂﬂmsuumanmswmﬁmuma

Y. ' 5 v o, ' a a
Munmn lagais UMUIIAINgAA N l8e SN TZIT N30 Taeasiauma
darenalusianden
. PR o a% - P
FumMINauH hifimsnauwudumstumarmth | minawudumisiduazmsaawazihwerdniuinimssams
giiaam
AMumsaugugua liseeiimsaiuquguanndiunars DRT fimsmuguininanh Taelindnmsvesmsuria lasassmsuannnh
Myl
Y o A 12 a0 a X do a A A Y g a Y a4 o B
dnvugmsduiiuon | Tufluouusuiveu Inmsszyiundutinnuiivzlyaaniduinlasazeuilavasdesdizanes iy uaznand
Ty

10 Koffman, D. (2004) Operational Experiences with Flexible Transit Services: A Synthesis of Transit Practice, TCRP
Synthesis-Transportation Research Board, Washington D.C.

v Naim, M.M., Potter, A.T., Mason, R.J., and Bateman, N. (2006) The role of transport flexibility in logistics provision,
The International Journal of Logistics Management, Vol. 17, No. 3, pp. 297-311.

18 Tiedemann, N., van Birgele, M., and Semeijn, J. (2009) Increasing hotel responsiveness to customers through
information sharing, Tourism Review, Vol. 64, No. 4, pp. 12-26.

* Rahimnia, F. and Moghadasian, M. (2010) Supply chain leagility in professional services: how to apply decoupling
point concept in healthcare delivery system, Supply Chain Management: An International Journal, Vol. 15, No. 1, pp. 80—

91.
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2 Parragh, S.N., Doerner, K.F., Hartl, R.F. (2008) A survey on pickup and delivery problems Part II: Transportation
between pickup and delivery locations, J Betriebswirtschaft, Vol. 51, pp. 81-117.

2 Mulley, C. and Nelson, J.D. (2009) Flexible transport services: A new market opportunity for public transport,
Research in Transportation Economics, Vol. 25, pp. 39-45.

- Ferraira, L., Charles, P. and Tether, C. (2007) Evaluating Flexible Transport Solutions, Transportation Planning and

Technology, Vol. 30, No. 2/3, pp. 249-269.
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Flexible area DRT Community Single ride taxi* Private car*
transport
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13.23 14.48
13.11 14.36 16.25
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12.54 15.56
1235 14.28
12,51 13.12,13.32
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13.32 14.25,14.51 15.36
13.51 14.29
13.24 14.39
12.56 13.50 14.16
14.44 16.20,16.24
13.47 15.46
13.28,13.44
14.41 16.24
16.04 17.15
14.58 16.22
16.02,16.54
13.39 14.23 15.58
13.01 14.38
12.47 16.33
14.27.14.34
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AUTOE 818 A = 70, B =46
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12.32 16.29
12.58 16.45
12.32 14.46
13.40 14.55 16.42
13.42 15.37
12.40 13.50
14.28 16.28
13.00 16.59
13.49 14.40
12.46 17.09
14.36 17.07
13.05,13.57
12.53 14.38
13.40 17.05
14.43 16.58
12.35 16.56
13.09 16.29 17.08
14.56 17.22
13.46 17.04
13.00 16.27
12.22 14.04
12.33 16.38
13.12 14.47
12.35 16.28
13.43 16.30
12.29 16.25
14.53 16.27
16.47,16.56
13.54 17.27
13.11,13.52
12.53 13.43
13.16 16.28
13.49 17.24
16.31 17.21
13.11,13.50
12.38 16.24
12.49 14.53 16.26

13.45,13.56
13.10

IAUTOE 818 A =40, B =24
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ujrinuadsysa eI (A) 15.15 16.32 17.33
15.40 17.35
14.52 16.43
16.08 17.43
15.42,15.48 17.08
15.18,15.58
14.10 16.10
14.13 17.00
15.38 16.30
15.32 17.08
594 17.27
14.23 17.08
14.34 16.34
14.20 15.05,15.54
14.17 15.17 16.22
14.14 17.28
14.32 15.52

Wnennate-vinenls (C) 15.26 16.32
15.20 17.28

a 3
IAUINFI 718 A=17,B=18,C=2
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3199 4.11 FINTMIAUTFUNAAY- DUURNA A

auunnensasu 13.00-14.00 14.01-15.00 15.01-16.00 16.01-17.00 17.01-18.00
ujrinutasusaunaiun (A) 15.40,15.59
16.59 17.10
14.30,14.58
14.40 15.08

a 3
PUTDHI T A=4,B=1

A193199 4.12 FIIANLMIAUTUFUNUAY- DUURNNT L

auuwnsTen 12.01-12.59 13.00-14.00 14.01-15.00 15.01-16.00 16.01-17.00 17.01-18.00

ujriuadeySaniienun (A) 15.58 16.54
16.25 17.54
16.38 17.57

15.13 16.05

14.19 15.18

15.37 17.05
15.24 18.00

14.32 16.30
14.41 17.39

16.02,16.08

15.27 16.39

14.42 16.00
14.26 17.02
15.19 18.00

14.43 16.10

15.32 16.42
16.21 17.42
16.20 17.13

15.06 16.24

15.30 16.37

a 3
IAUTDY 718 A =20,B=9
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M3199 4.13 FIINLMIAUTFUNIAAY- DUUNTZFHIN

auunwsEEInlA 12.01-12,59 13.00-14.00 14.01-15.00 15.01-16.00 16.01-17.00 17.01-18.00
uriuRZusaueuu (A) 15.21 16.27 17.45

A35121-unaa au 4 (D)

14.02 16.51

AU @ A=1,B=5,D=2

M3199 4.14 FINLMIAUTFUNIAAY- DUURNNEINA

auurnennany 12.01-12.59  13.00-14.00  14.01-15.00  15.01-16.00  16.01-17.00  17.01-18.00
Uit ausaiwaun (A) 12.00 13.28,13.59
12.27 13.39 14.34
12.31 15.40
12.15 13.44
12.18 13.17
12.29 14.07 16.22
12.46 16.05
12.00 16.06
13.01 16.43
11.46 16.30
13.35 14.05 15.48
14.15 15.42
12.30 13.02,13.47 15.38
12.10 13.07,13.52
13.46 14.30
11.57 13.20
11.53 13.42
12.41 13.53
13.09 14.21 16.16
12.28 13.36 15.59
14.14,14.35 16.12
11.53 16.17
11.53 14.08
12.45 14.16

Wnannate-winen s (c) 14.04 15.32 16.07

12.23 15.39

a 3
IAUTDBI T A=24,B=15C=2
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3197 4.15 519 NTMsAUT0FUNIUAN- DUUFYUIN

aUUHANIN 12.01-12.59  13.00-14.00 14.01-15.00 15.01-16.00 16.01-17.00 17.01-18.00
uyiiuas ausoiviaun (A) 12.49 16.48
12.26 15.57
AANNNELN (B) 13.06 15.45
13.30 16.08
(E) 14.55 16.34
13.15 15.54
12.44 15.28 16.40
(G) 12.07 16.01
) 12.57 17.00
12.3 16.03
12.4 14.25

a 3
AU AW A=2,B=2,E=3,G=1,Y=3

M3199 4.16 FIIANLMIAUTFUNUAY- DUUNNG UKD

auuinaiiia 12.01-12.59 13.00-14.00 14.01-15.00 15.01-16.00 16.01-17.00 17.01-18.00
ugihuasasaiiaun (A) 12.37 14.13
14.14,14.20
14.36 16.33
12.55 14.55
29NAUNNEN (B) 12.49 14.32

AU a1 A=4, B=1

4 g9 a a Y Yy = , v .:' E 9 1
!,1]’0!ﬁu'ﬂ’l\‘iﬂﬁ'miilﬂ']ﬁlﬂuﬁﬂclﬂlﬂl‘ﬁ%ﬂ%"] ﬁ'$‘ﬂauﬂ\iiﬂﬂ'lfﬂu’ﬂ'ﬁﬂ@Uﬁu@Q@]ﬂﬂleJ@l@Qﬂ'ﬁﬂiJ'lﬂéﬂu LN
a A vo Aa ] a 4 1 1
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' o = = a ¥ @ ~
NWUN Lfgf}uﬂ']\iﬂuuﬂWngﬂ1lla3ﬂuuﬂ1ﬂzﬂﬂnlﬂﬂu Nﬂ’]ilﬂuﬁﬂ“ﬁflumﬂ%?IlN (13.00-17.00 U.) iummgﬂlé’luﬂ’]\i

a H @ 1
ﬂuul?‘ﬂu%’]ﬂﬂ’]ﬂ ﬂuuw%E]’]ﬁ’]ﬂﬁﬂ\jllagﬂuuWﬂﬂ1ﬂa1\iﬁﬂ1ilﬂuﬁﬂcﬁ1mﬂ5}faiﬂq ElﬂL’TWIﬁNL’Jm 15.00-16.00 Y.

d
4.3.1.5 mafeunaveiasduazgumusalagansasisae

] Y a a ¢ A = o
nndeyadndudsanasanlTouisuglasanazgniusalasasasisus Mens1UdITea
anvannsalumsaeuaussmaaunmulzinusalaoas 1a awaasluaisien 4.17
a 1 s a
m3tsziiuanuannsalumsasuaussvesgdmuasgianauisndsziinla 2 yuues Usgnoudae
1 a & & X g A 1A
1. MINDUAUDIADMIAUNIVBIR IaemsuuUniaenil Fuilumsasuanealunsain luling
191350 1A0A15 FINAINA15 1N 4.17 HAAIDIANNENTa TUMIADUANDIVDITD TABET (A1)
1 d[ 9 = ~ 1 Y @ d' =3
Aol laodsniliay gridunediso Inemsifisanoasy Inees snciuauurinediediy 15w
solasasiiveaiionsoueunuanudeans laoans
@ Y 4 Y Y
2. oamslglsglesusnlagsans AuaN130UNITABUALBIADINBUTUDIAINADINITVD
Alagas Tuvagimaauso Tnemsdeunanuduainie #an1na1519i 4.17 womniduniadl

o ] ¢ o a 3 o Y
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3197 4.17 maszauanuenn lumsaeuausamMIAuNaulsuuso lasens

< V3 o A
gilaan gUmuaer lua FLAUANNEINTD IUMIAB LA UBILIID
G ({Tnoasmasao (FMIUNIUZIRGY Y Y~ . nhulSinamsussgn
. . wumsldusms @wmau)
#2T9) Ae% Tu9) A laeds
auutrinenld 252 76 3.02 3.32%
NGNS AL 99.7 420 421 2.37%
DUUWNIH BB 65 259.2 3.99 2.51%
AUUMIARNINIY 60 223 3.72 2.69%
DUUNNTIE Y 133 13 0.98 10.23%
DUUNTHNTZE 513 294.6 5.74 1.74%
DUUNTZAINUD 23.6 36 1.53 6.56%
AUUNNGINAN 432 155.2 3.59 2.78%
DUNFYNIN 275 7.7 2.83 3.54%
auuineunile 14.3 233 1.63 6.14%
A 9 o
A {9

o w P M
4.3.2 mmmﬂmdaﬂmaé’fummuuuﬂaig:ﬂz: 3‘1]!!‘]J1Jﬂiﬁﬂﬁ1ﬁﬂigll!m‘ﬂﬁ 1

< 1 @ a Y a ] a A a
nindoyadaundasliwiundigiumsauso Tasmsa sz ulins s zezmsaus Tneinsau
1 v
soag TiRuasusoummduN iU FemsAusazdu fUuinsamsmsause lninngasadunia
' A A a Yo a Y} Y Y A Y Y v
DU IHY o NToMaUWRsIeIa duuansandsudunialdauuineld wie auunnermedesldeda
a o & A o o ' ¥ a ) P Y Yy Y X =
dasy asumMInNTanmaudndumaausavz lddveyagiasnglmunuduninses i udaaaing
anngmaausoinaruIsuiel s anauarguyesiaimsvuds lumstuninsandendnyaems 19
dumadusaiieanuiangautumsaunaludiowine
ieninsanansoumMsiamaimsvuddangu (Capacity Flexibility Model) faualsuazaivesdulsnly
1M 3791581 Base Pattern Capacity Y9U@HN191NaNIINe Fadidunedeenan 2 19 uaasluaised 4.18 Tagh

NDITAMUFUNIALDAUTAUVVULNTLE 1aza13197 4.19 toausanyy luniessey
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M3197 4.18 A0 )suazAve sadulsd 1Sy Base Pattern Capacity [EHN1939NANHNGN

faals

Mesine

Ta9831uuuMsdyasveuna¥04935195 r

0<0o, <1

dadiudSuausolasa1s lusesasies r oy
S inusn Tasansianua w0 Taoas Ty
Fum1aesesanua 100 fu dumausniise
Tagasnunniundumeiiaes wu dune
usn o 1ilu0.65 nay dunaiiaea o, i

0.35

o 9 = Y o
mmugiﬂﬂaﬁwmmﬂiumu‘wN P (@1UIU

Alagasaeiu)

Integer

sudTagens lurdumail 1511 1,600 AY

g lwdunian 2 minu 370 aAude T

o = ' 9
ﬂmﬂmimsnﬂ;ﬁﬂﬂmﬁmaaimmamﬁumq P

Integer

o Y3 A
WIMUE 1 ﬂuﬂiinﬂﬁﬁﬂﬂﬁ"ﬁqﬂmuﬂ 10 AU
& ' 9 9 =~
mamiTﬂﬂmi°luxmamau1nmau1mmsﬂu
1 4
NITUTINNNAY 7 AUADWINUS AIUY QDP %\1
o % a ~ =
1Ny 0.7 Lﬁummﬁammsmmnmaﬂ 5aU

' = 1w
ADNINUL @p JWNINY 0.5

o o 9 o v
mmumwﬂumum& p (mmupﬁﬂﬂmmmu)

Integer

$1aunvessalasars luidunian 1
MU 2,300 audeiy lwdunian 2 midy

790 AUADIU

° Aa v '
i]11&’31!1/‘!11’71!3“1]@@11!1?{1!“1\1668 a

Integer

Suse Tasans hudunian 111du 380 Ay

goTu Tudun1ai 2 Wiy 115 dudeiy

anuausalunsussyng laeens ludundos

Ewandlasasaemnuz)

Integer

o v A
winug 1 Auussynglaeas adui 10 au
2 ' v oA "o
Tuidundessa lasasnnauiivinaminy
v v
aaiunuaiuisalun1sussnnnades

idumaidy 10

nanildlumaduneumduniedes a

Integer

maldlumsiduniaundunie misy
' < {
52EENVOATUNLDY x ANNGADAUDITD

Tagans (40 NU.ABTY.)

S Tuand lumsause (Au-13 Tue/3u)

Integer

T TNt lumsiause WAy natau
SONAY (4 YU.ABAU) x IUIUTD lATES

4 Y A a "o o
nrualuduneinnsanaeiu (495 AY)

*HNTUINTLILIAINTANTD 4 $2 1u9A0 U

A o o Y a 2q vax o a g . . A
fﬂ51]53Lllufﬂﬁ\‘lfﬂﬁ'cl‘ﬁ°lJﬁ'fﬂiiﬂIﬂﬂﬁﬁ'i‘ﬂﬁ"lﬁil!guﬂl"lf?ﬁﬂ"l“riuﬂﬂWﬂ‘]NLﬁu (Linear Programmlng) INDUN

o w oA A v A ' 9 Y ( ' a 4 Yo 1 2
ﬂTENﬂﬁ"lJ‘L!?N'mﬂﬂﬂQfﬂﬂWGlGINfJuvl"U@N‘] UYNAU Gl’J?JEJNﬂﬁ’JLﬂiRﬁllﬁﬂﬂqﬂﬂﬁﬁﬂvlﬂu

Y
aumuihvue

ann 513011y (Constraints): Torvuan3 090179

Maximize Capacity = x, + X, + X3 T X, + X, + X, T X, + X, + X,

v Ay
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Constraint 1: $1aufTaoasludunsdonii j veauduma i mhdudedegiuuunsdaasvendas
idunedos j vosswang lasenssauluduniai
X =X, =X; =X, =0.65 (le)
Xy = Xy = Xp3 = X5, = X, = 0.35 (sz)
Constraint 2: $119ufTasans ludunasosii j vouduma i hdueemsussnnd lavesndvesudaz
idunedon j vosswaud Iaeas ludunidos j ludunai

X, =X, =X, = X,, = 0.7 (1,600) Taghis g lavars ludumaning 1,600 auae

Xy = X, = Xy = Xy, = X5 = 0.5 (370) Tagfidwaug Tagens ludumanminy 370 audeiu

Constraint 3: W35 1UA TagasNussynuazsuMsussan Nl wdundosh j voudumai li
nufsinannvannsalumsussyndlasasveanmus ludunisdos j luduniai

e, =e,=e,=¢,=2300 AUADIU

e =e,=¢€ =ez4=e25=790ﬂmiai”u

W, =w,, =380 AUADIU

<
I
<
I

Wy = Wy, W, =W, =W, = 115 AUNDIY
Yu=Yo=Y3=Y,=10
Yo =V = Y23 = V2e = V,5 =10
Constraint 4: #5217 ¥ lumsAus s Tuamsausaludumadesi | voudunia i liifiu
naswanualumsiduse
T,, = 0.8/40 = 0.02 .
T,, = (0.9+0.73+0.73+0.9+0.5)/40 = 0.094 4.
T, = 3.95/40 = 0.09875 ¥4,
T,, = 3/40 = 0.075 ¥,
T, = (1.7140.93+0.93)/40 = 0.12275 ¥U.
T,, = 1.34/40 = 0.0335 %1,
T,, = (0.93+0.93)/40 = 0.0465 ¥4I,
T,, = 3.65/40 = 0.09125 ¥,
T,, = 1/40 = 0.025 .
Y WT = 1412173 fu-32Ta/ 3

H_, = 1,980 Au-52T19/3U

§ a o A o a A ' o o U ~ A 4

Welnsen Iaeldismuuamsdudu (U7 4.38) wunmasmsvudad lasashuniganelditouly
Youdun1en 1m0y 1,050 auaeiu Taodunisdes 1 094 Bmasmsvudedlagaisdunieas 263 auaoiu
] A _ Ao w ' Vo Vo 9 ' = Ao o ' 9
idunei 2 Thdemsvudangaminy 180 auae iy Tasidunisdos 1 9 5 Hmasmsvuded laemsidunieag
36 AUADIU MAINITVUAITIVVOUFUNIINNANNNOWNINY 1,230 Auaeiu Tagegnielditou lunaimsiause
Y v ) v
Nanua 1,980 Au-1 Tugde 1 e iasat/TeuMeounuaNuAeImMIIAUNIIN 1,970 ANae U (1,600 AUAD TULAY

v A o w s a o ' < T oAl
370 ﬂuﬂmuclmf?f}umw 1uas 2 Gl'lll?l']ﬂ‘ﬂ) LmﬂQGl‘l/gi)mu31ﬂ1§tﬂuin1uaﬂymmmizEJmJuLf?f}ummﬂﬂﬂﬂimm
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MIT0ITVANVADINTAUNN 1,230 AUADIY IMIMTNDIANUHINZ AN an 1N 5197 1ae 1 1isa Tasansie
< o ] < A ) A o U A= o & [ Y
@us I 0819 lsnauniiomsaeuaueInINABINITNITZAUFIND 1,230 AuasTulinnusuilu aansaiilduasz

Y
madyrmduanuuniuvesso lagas ludunivsesnaiu

x11 x12 x13 x14 x21 x22 x23 x24 x25
NUElaET 263 263 263 263 50.4 50.4 50.4 50.4 50.4
Adonsuusy 1 1 1 1 1 1 1 1 1 1302
Aadfia wT
1 262.5 846.3 will 380 Ti1 0.02 76
1 262.5 846.3 w12 380 T12 0.094 35.72
1 262.5 846.3 wi3 380 T13 0.09875  37.525
1 262.5 846.3 wil4 380 T14 0.075 285
455.7 w21 115 T21 0.12275 14.11625
455.7 w22 115 T22 0.0335  3.8525
455.7 w23 115 T23 0.00465  0.53475
455.7 w24 115 T24 0.09125 10.49375
455.7 w25 115 T25 0.025 2.875
1302 141.2173
1120
1120
1120
1120
185
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185
185
185
1050
252
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262.5
50.4
50.4
50.4
50.4

-
[

-

[N
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auuayg
SO0 0o
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(O D
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G oo a g @
88888
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O A

1 1 1 1 1050
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-
-
-
-
~
g
[

1 262.5
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-
w
S OO
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[T I T TR TR

1 50.4

gﬂﬁ 438 AMUUMHUAM TTATUAY Capacity flexibility model

o w v v v A ¢ a
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1 3400 632 2768 340
2 3400 347.6 3052.4 340
! 1434 11 158 3 200 363.4 -163.4 20
4 120 237 -117 12
1 2768 716 2052 277
2 3052.4 393.8 2658.6 305
2 16.78 121 179 3 -163.4 411.7 -575.1 -16
4 -117 268.5 -385.5 -12
1 2052 716 1336 205
2 2658.6 393.8 2264.8 266
3 1684 11.17 179 3 -575.1 411.7 -986.8 -58
4 -385.5 268.5 -654 -39
1 1336 656 680 134
2 2264.8 360.8 1904 226
4 168 17 164 3 -986.8 377.2 -1364 -99
4 -654 246 -900 -65
1 680 620 60 68
2 1904 341 1563 190
5 1507 1088 155 3 -1364 356.5 -1720.5 -136
4 -900 232.5 -1132.5 -90
1 60 632 -572 6
2 1563 347.6 12154 156
6 17.58 10.75 158 3 -1720.5 363.4 -2083.9 -172
4 -1132.5 237 -1369.5 -113
1 -572 684 -1256 -57
2 1215.4 376.2 839.2 122
7 17.29 12.22 n 3 -2083.9 393.3 -2477.2 -208
4 -1369.5 256.5 -1626 -137
1 -1256 664 -1920 -126
2 839.2 365.2 474 84
8 17.16 11.15 166 3 -2477.2 381.8 -2859 -248
4 -1626 249 -1875 -163
1 -1920 620 -2540 -192
2 474 341 133 47
° 158 9:99 155 3 -2859 356.5 -3215.5 -286
4 -1875 232.5 -2107.5 -188
1 -2540 680 -3220 -254
2 133 374 -241 13
10 165 12.76 170 3 -3215.5 391 -3606.5 -322
4 -2107.5 255 -2362.5 -211
1 -3220 688 -3908 -322
2 -241 378.4 -619.4 -24
i 1877 1073 172 3 -3606.5 395.6 -4002.1 -361
4 -2362.5 258 -2620.5 -236
1 -3908 632 -4540 -391
2 -619.4 347.6 -967 -62
12 16.2 8.63 158 3 -4002.1 363.4 -4365.5 -400
4 -2620.5 237 -2857.5 -262
1 -4540 676 -5216 -454
2 -967 371.8 -1338.8 -97
13 18.22 12:46 169 3 -4365.5 388.7 -4754.2 -437
4 -2857.5 253.5 -3111 -286
1 -5216 684 -5900 -522
2 -1338.8 376.2 -1715 -134
14 192 112 71 3 -4754.2 393.3 -5147.5 -475
4 -3111 256.5 -3367.5 -311
1 -5900 596 -6496 632 -5864 -590
2 -1715 327.8 -2042.8 347.6 -1695.2 -172
15 16.27 o.78 149 3 -5147.5 342.7 -5490.2 363.4 -5126.8 -515
4 -3367.5 223.5 -3591 237 -3354 -337
1 -6496 564 -7060 -7060 -650
2 -2042.8 310.2 -2353 -2353 -204
16 13.36 1051 41 3 -5490.2 324.3 -5814.5 -5814.5 -549
4 -3591 211.5 -3802.5 -3802.5 -359
1 -7060 720 -7780 -7780 -706
2 -2353 396 -2749 -2749 -235
17 1464 9.82 180 3 -5814.5 414 -6228.5 -6228.5 -581
4 -3802.5 270 -4072.5 -4072.5 -380
1 -7780 604 -8384 716 -7668 -778
2 -2749 332.2 -3081.2 393.8 -2687.4 -275
18 17.74 1 151 3 -6228.5 347.3 -6575.8 411.7 -6164.1 -623
4 -4072.5 226.5 -4299 268.5 -4030.5 -407
1 -8384 632 -9016 716 -8300 -838
2 -3081.2 347.6 -3428.8 393.8 -3035 -308
» » 12.19 158 3 -6575.8 363.4 -6939.2 411.7 -6527.5 -658
4 -4299 237 -4536 268.5 -4267.5 -430
1 -9016 592 -9608 1276 -8332 -902
2 -3428.8 325.6 -3754.4 701.8 -3052.6 -343
20 16.95 10.97 148 3 -6939.2 340.4 -7279.6 733.7 -6545.9 -694
4 -4536 222 -4758 478.5 -4279.5 -454
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wii | nauadevila|  S.D. Lauld | S wuklesansnd [ @uned | masnuas ()] mdenuds (1) [madouude (maa)[ adenuds (Au) Mdsuudy (gnd) Adonua (Fu
1 3400 620 2780 340
2 3400 341 3059 340
121 16.02 1144 16.02 155 Z 2 2 20 o
4 120 232.5 125 12
i 2780 592 2188 278
2 3059 3256 27334 306
12 17.33 11.62 17.33 148 Z o 288 2 2
4 125 22 3345 11
2188 556 1632 219
27334 3058 24276 273
123 17.31 1116 1731 139 Ry s 2oLt 20
3345 208.5 543 33
1 1632 16 1016 163
2 24276 338.8 2088.8 243
124 17.00 9.95 17.00 154 Z s s 20s =
4 543 31 774 54
1 106 600 416 102
2 2088.8 3 17588 209
125 1543 | 1059 15.43 150 2 20085 3 17588 209
4 774 2 999 77
1 416 2 208 7]
2 1758.8 343.0 1415.6 176
126 1635 | 1105 1635 156 2 17588 332 Llse 1
4 -999 234 1233 ~100
1 208 624 832 21
2 1415.6 343.0 10724 142
127 16.54 12.86 16.54 156 2 e 2 T e
4 1233 234 1467 123
1 832 700 1532 83
2 10724 385 657.4 107
128 15.75 9.81 15.75 175 2 s = e o
4 1467 2625 ~17295 “147
i 1532 632 2164 153
2 6874 3476 339.8 9
129 15.91 1051 15.91 158 2 S 278 208 =
4 “17295 237 “1966.5 “173
1 2164 572 2736 216
2 339.8 3146 252 34
130 16.89 1221 16.89 143 Z s Aas 2 =
4 19665 214.5 2181 “197
1 2736 6a 3380 274
2 252 354.2 329 3
131 1512 1026 15.12 161 Z = 247 22 —=
4 2181 2415 4225 218
3380 592 3972 338
329 3256 6546 33
132 189 | 12.88 1896 148 2 250 e =
24225 22 26445 24
3972 624 -45% 397
6546 343.2 997.8 65
133 1860 | 1100 18.60 156 e 2 s =
26445 234 28785 264
1 45% 688 5284 ~460
2 ~997.8 378.4 13762 “100
134 173 | 17 1473 172 2 TR 284 REIE -0
4 28785 258 31365 288
1 5284 96 5980 ~528
2 13762 382.8 1759 138
135 1592 | 1066 15.92 174 2 13762 3528 e 138
4 31365 61 33975 314
1 5980 668 6648 “598
2 1759 367.4 21264 “176
136 1846 | 1432 1846 167 2 Sz 074 264 7%
4 33975 2505 3648 340
1 6648 604 7252 520 6632 665
2 21264 3322 24586 341 21176 21
157 16.35 1083 16.35 151 3 55776 347.3 ~5924.9 356.5 ~5568.4 5
4 3648 2265 38745 2325 3642 3
i 7252 668 792 7920 7
2 24586 367.4 28 2826 B
138 15.23 1102 15.23 167 3 ~5924.9 384.1 6301 6309 59
4 38745 250.5 4125 4125 387
i 7920 576 8496 592 7904 792
2 2826 316.8 31428 3256 28172 283
139 16.82 192 16.82 144 3 6309 3312 ~6640.2 3404 ~6299.8 631
4 4125 16 341 22 4119 413
1 849 84 9180 1156 8024 -850
2 31428 376.2 3519 6358 28832 314
140 15.26 12.79 15.26 m 3 ~6640.2 393.3 70335 6647 ~6368.8 “664
4 341 256.5 ~4597.5 433.5 4164 434
9180 Sea o744 616 “9128 EX
3519 3102 38292 3368 34904 35
1 1936 1221 1936 1 70335 3243 73578 3542 7003.6 70
~4597.5 2115 4809 231 4578 ~460
o744 08 10352 624 ~9728 “o74
3829.2 3344 41636 3432 38204 383
142 1464 [ 1109 1464 152 73578 349.6 77074 356.8 73486 736
4809 228 5037 234 4803 481
10352 S84 10936 1324 9612 1035
41636 3212 ~4484.8 7282 7% ~416
143 EEC el 1.7 146 77074 3358 80432 7613 7281 771
5037 219 5256 496.5 4759, “504
1 10936 756 11692 632 ~11060 TT0oa
2 44848 4158 4900 347.6 4553 ~448
144 127 | 1093 1427 189 3 8043.2 4347 8477 3634 81145 804
4 5256 2835 ~5539. 237 53025 526
1 11692 660 1235 1235 169
2 4900, 363 52636 5263.6 49
145 .71 1203 7.7 165 3 8477, 3795 88574 ~8857.4 B
4 5539, 2475 5787 5787 554
1 1235 550 12032 216 11716 235
2 52636 319 5582, 668.8 913.8 52
146 15.83 10.26 1583 15 3 ~8857.4 3335 ~9190. 699.2 84917 886
4 5787 2175 ~6004. 456 5548, 579
1293 604 1353 1353, 1293
5582, 3320 5014, 5914, “558
147 17.89 1074 17.89 151 = 222 2 s =8
~6004 2265 6231 6231 ~600
1 13 600 14136 588 13448 354
2 5914, 330 “6244.8 3784 ~5866.4 501
148 18.97 12.18 19.97 150 3 ~9538. 335 ~9883.2 395.6 ~9487.6 ~954
4 6231 225 6456 258 6198 623
1 14136 608 4744 14744 1414
2 62448 3344 65792 65792 624
149 12.98 10.14 12.98 152 3 ~9883.2 349.6 102328 02328 ~o88
4 6456 228 6684 6684 “646
1 14744 69 15440 288 14152 a7
2 65792 382.8 6962 7084 62536 658
150 17.18 1247 17.18 174 3 102328 400.2 10633 7406 ~9892.4 023
4 6684 261 6945 483 6462 668
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WA naweaudtd] SD. | naildiudtesms DRT | nawnild | snnurtenss (ou) | Snnudiesaming | o | ddouuss ()] mdsuude () |mavuuds (waa)] ddouuss (Au) | mavuude (qng) | maeuude (4u)
-15440 644 -16084 624 -15460 1544
6962 354.2 7316.2 343.2 6973 6%
151 16.17 11.25 1.33 17.50 161 157 10633 3703 110033 358.8 106445 1063
-6945 2415 -7186.5 234 -6952.5 -695
1 -16084 644 -16728 -16728 -1608
2 -7316.2 354.2 -7670.4 -7670.4 -732
152 1574 11.60 0.55 16.29 161 160 3 -11003.3 370.3 -11373.6 -11373.6 -1100
4 7186.5 2415 7428 7428 719
1 -16728 656 17384 668 -16716 1673
2 76704 360.8 -8031.2 367.4 7663.8 767
153 2144 1399 3.03 24.48 164 156 3 -11373.6 377.2 -11750.8 384.1 -11366.7 -1137
4 -7428 246 -7674 250.5 -7423.5 -743
1 -17384 648 -18032 1272 -16760 -1738
2 -8031.2 356.4 -8387.6 699.6 -7688 -803
154 1363 963 308 1670 162 155 3 117508 3726 121234 7314 11392 1175
4 7674 243 7917 477 7440 767
1 -18032 720 18752 1260 17492 -1803
2 -8387.6 396 -8783.6 693 -8090.6 -839
155 1671 10.80 0.22 16.93 180 172 3 -12123.4 414 -12537.4 724.5 -11812.9 -1212
4 -7917 270 -8187 472.5 -7714.5 -792
1 -18752 624 -19376 700 -18676 -1875
2 8783.6 343.2 9126.8 385 8741.8 878
156 1603 995 202 1804 156 151 3 125374 358.8 -1289%.2 402.5 124937 1254
4 8187 234 8421 262.5 8158.5 819
1 -19376 584 -19960 -19960 -1938
2 -9126.8 321.2 -9448 -9448 -913
157 1745 11.63 3.98 2144 146 42 3 -12896.2 3358 -13232 -13232 -1290
4 -8421 219 -8640 -8640 -842
~19960 620 20580 700 ~19880 -199
9448 341 9789 385 9404 945
158 17.20 11.37 13.09 30.29 155 142 13232 356.5 135885 2025 13186 1323
-8640 232.5 -8872.5 262.5 -8610 -864
1 -20580 648 -21228 -21228 -2058
2 -9789 356.4 -10145.4 -10145.4 -979
159 17.72 12.73 571 23.42 162 152 3 135885 3726 139611 139611 1359
4 -8872.5 243 91155 91155 887
1 21228 728 21956 1264 20692 2123
2 -10145.4 400.4 -10545.8 695.2 ~9850.6 -1015
160 1789 11.58 1371 3160 182 153 3 -13961.1 418.6 -14379.7 726.8 -13652.9 -1396
4 -9115.5 273 -9388.5 474 -8914.5 -912
1 -21956 768 -22724 1400 -21324 -2196
2 -10545.8 4224 -10968.2 770 -10198.2 -1055
161 15.75 11.50 13.66 29.41 192 160 3 143797 2416 148213 805 714016 3 1438
4 -9388.5 288 -9676.5 525 91515 939
1 22724 608 23332 700 22632 2272
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An Evaluation Framework of Transportation
Responsiveness: Case of Pattaya City

Wauttigrai Ngamsirijit, Yodmanee Tepanon

Abstract—Transportation is one of the main activities related to Pattaya is a city that has the potential in terms of growing
creating value for the tourists. Transport management in tourigmumbers of tourists, more diverse types of tourists, and
mainly focuses on managing transfer points and vehicle capaciggeographical advantages. Nevertheless, the city's public
However, transport service level must also be ensured as it Nngnsportation system in the present has no regular bus services

relates to tourist's experiences. This paper emphasizes on only small buses and motorcycles services. Improving
responsiveness as one of key service performance measures. {4l bus services could provide greater possibility for the cit
evaluation framework is developed and illustarted by using the ca P 9 P y y

of small bus service in Pattaya city. It can be seen as a great poteritidf 0 the city's expansion plan to expand tourist attraction
for the city to utilize the small bus transportation in order to meet tf§€as and to enhance capability of existing infrastructures
needs of more diverse group of passengers and to support ifi@luding roads and establishments.

expansion of tourist areas. The framework integrates with service

operations management, logistics, and tourism behavior perspectives. Il. LITERATURE REVIEW

The findings from the investigation of existing small bus service are

presented and preliminarily validate the usability of the framework. A Responsiveness in Supply Chain and Transportation

Responsiveness has currently been much concerned in
pply chain and logistics fields. It is the ability to meet
customer needs and to act to market changes within a
reasonable time for establishing competitive advantages [2]. It
evolves from focusing on efficiency aspects of supply chain
L OGISTICS currently involves in the development of theynd logistics to building system capabilities to respond on the
tourism industry in more concrete ways. Tourism logisticsituations of the industry or organization [3, 4]. Holweg [5]
can be considered in the context of logistics managementidientified responsiveness into three dimensions; product;
general in which they require product quality. The design @irocess; and volume. In terms of product dimension, degree of
such flow as goods, people, information, and knowledge musisponsiveness is associated with the structure of the product,
link to the city’ characteristics so that tourism product qualityariety of product, and product life cycle. Process dimension
and performance can be attained. The traditional transportati@n responsiveness encompasses the abilities to meet
system such as buses and shuttles is fixed both in terms of tiif@@uirements of supply chain members, and the abilities to
and route. It is typically that this transit system is onlgustomize the products and services by utilizing decoupling
effective during tourist season. In terms of economicCint concept. Volume dimension of responsiveness involves
Prideaux [1] states that if the transport is limited or ineffectivéinderstanding the nature of demand, volatility of demand,

visitors will have the opportunity to greatly change theiF“Stom,er e_xpectatlon on customer service delivery and product
g/ersmcatlon.

destination to travel to other locations. In consequences, tﬁif S . .
affects the ability to compete in the macro-level. By considering transportatpn products_ offering to the
Tourism logistics has not yet been widely used to develdls>>Cngers, transport can "?‘Ch'e"‘? résponsiveness bY hf’:\vmg a
the economic potential in Thailand due to limitations inar!OLIS forms of tranqurt n part|c-ular areas, establishing a
variety of routes services, forming integrated transport
_ _ o etworks so that customer service level can be enhanced. In
involved in the tourism industry from upstream to downstréamygition, transportation should have flexibility to adapt to a
Also, there is lack of support in enhancing tOU”SWariety of transportation purposes.
infrastructure and, instead, paying greater attention ONnTg meet the needs of passengers, especially when they
marketing. This is one of the reasons for lower growth rate ghange travel routes, transport modes, and travel schedule, the
tourism industry. In order to support the growth of the tourisielevant processes include estimating travel demand of
industry on the basis of value and experience creation to tifferent types of tourists, receiving travel requirements from
tourists, transportation system must be improved anbe passengers, scheduling the vehicles in more dynamic ways,
developed in attempts to response to the transportation neadplying postponement strategy, buffering the vehicles for
of tourists. unexpected events, and centralizing transit/transfer points, as
well as building collaboration among parties.

Thus, planners must mainly consider passengers the time
spending for traveling by each type of transportation modes,
determine how to adjust travel routes and transport volume

Wauttigrai Ngamsirijit is with the National Institute of Developmentyithin transportation networks and consider a point or position

Administration, Bangkrapi, Bangkok Thailand (phone: +66 (0) 2375-397 ; :
ext. 3349; fax: +66 (0) 2378-0016; e-mail: nwuttigrai@gmail.com). fh which the form of transportation changes from one format to
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University, Bangkhen, Bangkok Thailand (phone: +66 (0) 2942-8777; fax:
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To develop and design the transportation system in response TABLE |
to various passenger requirements, information has to be TYPESOF TRANSPORTCLASSIFIED BY DEGREEOF RESPONSIVENESS

accurate and precise. Particularly, demand information must be R N e
well captured. Regarding to Janelle and Beuthe [6], they eveons pusoptions
describes the nature of the change in the nature of the demand N e A
for transport. sheenion el
transport*
Non-restricted Shoppers’ bus Multi operator Social car scheme
» Longer and more customized transport linkages e edincation ared ride taxi
» Greater sensitivity to the timing of connections, arrivals, and transport
departures Fixed route Care srvices Car pool
 Expanded reliance on communication and computer Semifixed DRT  Patient transport Cax olub
networks service*
» Speed of movements and transactions Floxiblo wsaDRT ~ Community  Simgleride taxi*  Private car*
» Standard equipment and procedures ransport

It can be seen that system responsiveness requiresn Thailand context, only few responsive transport are
comprehensive understanding on supply and demand sidggvided including private car, single ride taxi, restricted user
Product and process dimension can point out the importancégf,cation transport, and patient transport service as
supply ~side. Meanwhile, volume dimension providegjgniighted in the table. Traditional transport of fixed route
viewpoints on demand side. bus is only bus options. Thus, transportation responsiveness in

B. Demand Responsive Transportation (DRT) Thailand is mainly caused by taxi and car options. This results

Demand responsive transportation has been develogBdraffic congestion in capital and tourism city.
aiming at responding to passenger needs [7, 8]. It reduceg Travel Behavior and Decision Making

waiting time problem occurring from various transportation

system constraints and limitations. Figure 1 presents keYKeY mpt:t n:fzrrr]atlpn ;T retspc:?gvti tfrarlstaoit?tlonl
characteristics of demand responsive transportation. pfanning 1S travel behavior of tounsts. TLis the fact that trave

behavior of tourists in each city is different. In order to design
the responsive transportation system, it requires clear

Route Fixed months in advan - Fixed 1 hourbefore tr . . . . . .
Vehide  Limited period of availabilt > Long periods of availabil understanding of tourist behavior in travelling around the city.

Ltype > Menytype i i i
Oreraion Coreiaa > Compeitivetender >  Seleetet 1 hour before tip The stud_les on travel behgwor are constantly cono_lucted since
Passeng Special rangport services > General pubicon - No restrictiol new tourism areas and cities are developed from time to time.
Paymer  Pay on vehicle - Season tick -> Smart car

Low demand responsiveness———— b igh demand responsiveness The models used in the research include residential location
choice, auto availability choice, and trip-making behavior.
They provide understanding on relationships between such

In management aspects, DRT combines main techniquesi%:‘ues as travel distances, household characteristics, and

capacity management and dynamic scheduling. The vehicfgﬁ;ﬂber IOfbVih'C_les in tra;)/elllnf?. db s decisi
are allocated by considering available service capabilities at ravel behavior can be afiected by passengers decision-

specific time and scheduling the travel based upon the requ@@king' It is typically that, in tourism, passengers rather make

of an individual passenger. This transportation system %’Ch shor_t-term decisions as _s_electmg destinations and
suitable for areas with specific requirements such as areas fpysportation modes, _and dec_ldlng the exte_zn_t of travel
diverse tourists and areas with frequent and disperse touri %quenpy than - making medlum.-t.erm . dec's'of‘s- The

demand [9]. In addition, tourism areas with low density offfiuencing factor_s for short-term deC'S'O.nS include dlstar_lce of
tourists can also be advantageous from the DRT when tr(,j“gi&stlnatlon, service level of transportation, and attraction of

demand is low and the requests are upon an interval periooﬂbef_pIaces and so on. Instead, medmm-term decisions by which
time [10]. residents are mostly made are influenced by such factor as the

The operating costs of traditional public transportation al)éehlcle ownership. Long-term decisions consist of selection of

high comparing to DRT when travel demand is not high. Fixe\/(\jorkplage, pres of residences., resi'dential . location. When
route buses have to pass every stop regardless of passeFi ggdermg in the context of tourism city, tourists are pot only
onboard. Meanwhile, costs of operating DRT are relative [Avel but also tend to stay Ionge_r or even become resm!ences.
high due to higher cost of ownership, i.e. a number of vehicl SThUS’ a gon&nllon set of decision making factors, which can
to respond passenger demand and services required. Vari geummarized here.

degree of responsiveness for each type of transport is _Re3|den_t|al Iocaglon :cncludebsl_ rrllumber of attract(;on_s,
classified [11] and shown in Table I. tourist density, number of establishments, accommodation

rates, type of accommodation, and vehicle accessibility.

- Tourist characteristics include travel objectives, lifestyles,
travel companion, and time for travel.

- Travel characteristics include travel distances, type of
transport vehicles, number of places visited, frequency to visit

Fig. 1 Key characteristics of Demand Responsive yantation
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the same places, departure time to travel, arrival time toExisting transportation system characteristics must be
accommodation, travel time spent, and travel plan changes. clearly understood by firstly examining input of the evaluation
D.Capacity Flexibility framework_ incIU(_jes information regarding product dime_nsion,
rocess dimension and volume dimension of responsiveness.
is provides understandings on which extent current
tlaansportation can be responsive, how transportation is
&lrrently performed, and by which passengers’ needs can be
'Ratisfied. Nevertheless, this input is fragmented and has not yet

To assess the ability of the transportation system from t
supply perspectives, Morlock and Chang [12] conducted
study to measure the ability of the transportation system
adapt to fluctuations in demand. Base capacity flexibility
obtained by calculating carrying capacity of the containengeen integrated.
within the networks with minimum operational costs. Routing To provide more insights of responsiveness in transportation

options is served as means to provide flexibility to the syste stem, it requires additional analysis of demand and supply
When travel demand changes, it is necessary for tg '

¢ ati tem to adiust and it O giects of transportation. The proposed models of travel
ranspodrgl?n sy]s e:n I? a JES in rlespo:\se_m.h_ rr:e V\ﬁ.‘ avior, service satisfaction and capacity flexibility are
respond Is to select afternative travel routes in which VENIGig, qed so that the above set of questions becomes even
capacities is higher.

: . . S clearer.
folr;)l\q/\(/asrou“ng options for capacity flexibility include as The following section presents the case of Pattaya city. It

The shortest path (th b i ints betw briefly describes economic and social overview of the city and
- 'he shortest pa (there may be connection points be ‘?S'E)resented in accordance with the proposed framework.
the beginning and end).

- The shortest path and path with no connection points.
. . IV. PATTAYA TOURISM AND TRANSPORTATION
- A path that meets the service requirements.

The findings of Morlock and Chang [12] show that routing Pattaya city is a tourist destination. Most of communities
options can add flexibility to the transport networkshave been transformed to the commercial community for
Furthermore, transportation planners should examine demat@viding tourism services and facilities as the results of
over period of time and select the appropriate paths so tisgccessful tourism development. Currently, there are 31 local
transportation can be efficient and responsive to passengerscommunities in the city. It has been facing with the evacuation

of the population migration from both all regions of the
Ill. THE PROPOSEDFRAMEWORK country and foreign countries to work and live in the city.

Based on the literature review, the integrated framework f&ogsequg}tly’ thg social conc_jltlon; are complet>)< and \éaé'ed'_
evaluating transportation responsiveness is developed and asic Information concerning the size, number and density

presented in Figure 2. of population in the city during 2000-2010 are shown in Table
I.
TABLE Il
POPULATION IN PATTAYA CITY DURING 2000-2010

Total Total
Year population Male Female household
2000 82,133 40,127 42,006 14,192
2001 85,53¢ 41,60¢ 43,92 14,827
200z 89,41: 43,12% 46,29( 15,44t
200: 92,87¢ 44,71¢ 48,16: 16,08¢
2004 91,85¢ 43,81 48,04: 16,99:
2005 96,654 45,799 50,855 17,963
2006 98,992 46,828 52,164 18,436
2007 102,612 48,438 54,174 18,948
2008 104,797 49,241 55,556 19,326
2009 106,214 49,589 56,625 19,702
2010 107,406 50,075 57,331 19,900

Source: Pattaya Information Center

The majority of population about 87 percent is traders and
tourism service providers. The revenues are approximately
270,000 baht per person a year. The travel industry is the
most important economic activities of the city. Ninety
percentage of total labor market have occupation in the
Fig. 2 A framework for evaluating transportation responsiveness toyrism industry. There are 38 tourist attractions within the

M . _ . q _ Pattaya city and 12 places around the city (Table Il1).
anaging  tourism _ transportation needs requires an g jnjtig)| development of guidelines for sustainable

gmpha§|s on both chang!ng P'ema”d and supply. It 'S,hardt&flrism development in Pattaya city starts with the vision for
invest in new transportation infrastructure for responsiveness,, city image as “New Pattaya: The World Class

purposed. .Instead, the useds of plalr(ml.ng andfman&gemenb%enovative Tourism City” and apply 3Rs bringing the vision
transportation resources and networks is more feasible. into action consists of (1) Rebrand (2) Revitalize and Develop
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Facilities and (3) Raising Capacity and Capability. To promote  linking three cities.
tourism development based on such plan, four development Highway connection of Pattaya and Mabtaput.
zone has been set as follows: In despite of the strong focus of government on an efficient
1. The eco-tourism: to preserve marine nature area wiblublic transport system to connect to the city, there also are the
beautiful coral reefs around the island from beach area afeeds to improve transport system within the city. The routes
Pattaya City and Jomtien Beach to the Koh Larn arehd road network in the city has a limit. In addition, it cannot
surrounding islands. be increased due to limitation of city space. In this sense, the
2. The wide range of tourism:. All areas of Pattayaroblems of tourism have still not yet resolved. It is imperative
municipality and partial areas of Jomtien municipality (fronthat the city must be resolved by providing, for instances, a
urban areas of South Pattaya to Jomtien and railroad eastifg's central transportation center bringing together all
planned to organize and improve tourism capacities. transport networks to facilitate travel, the city park buildings
3. The culture and tourism in the area of special interesbd related services, monorail transportation system to link the
include the city's east side. From eastern boundary of thetwork to the destination for the convenience and benefits of
railway line to National Highway No. 7, to southern stretch dburists in the future.
Highway 36 and Na-Jomtien area. To promote various culturalOne of the measures towards effective transportation system
tourism activities. The city center is linked to this area big responsiveness. It is also important to build responsiveness
developing four routes of bus transportation network coverir@apabilities for inbound logistics, i.e. network within city. The
Huai Yai, Pattaya, and Jomtien. following section presents the results from the analysis of
4. The natural resources and tourism in the rest areas foimary data and secondary data from relevant agencies based
preserving such natural resources as water and fores, the proposed framework (Figure 2). They reflect the nature
promoting local agricultural products, and developing aread supply and demand of transport in Pattaya city.
with low density and large plots of land.

V.RESULTS
TABLE Il — . I .
LIST OF TOURISTATTRACTIONSIN AND AROUND PATTAYA CITY The flqdlngs from |nve.st|ga}t|on of t.he eXIStmg
Tourist attrmctions in oty Tourist atiractions outside transportation system and tourism in Pattaya city based on the
city
1 | Pattayawater park 20| Pattaya Pirom 39 | KhaoCheechan Buddh proposed framework are presented here.
Submarine Image
2 | Bottle museur 21 | wongphrachan bea 4C | wat Yan Sang Warare A. Transportation types
3 | The Sanctury o 22 Elephant Garde 41 | Nong Nooch Garden ar X . i
Truth Resor The types of public transport vehicles used by tourists are
4 | MiniSiam 23 Super Kart Racir 42 | The Million Years Stone . . . . .
Park and Pattaya bus is non-fixed route types including small bus, van, and taxi.
Crocodile Fam H H : . :
5 | Pamayabea 57 T Wonster Work 42 | Elephant Vilege Patiay Small bus mode is typical and cheap for travelling in the city.
6 | Wongamat bea 25 | TuxedoMagicCast | 44 | Three Kingdoms Pa Referring to transport regulation, it requires small buses
7 | Jomtien beac 26 Siriphcn OrchidFarm 4E | The Horsehoe Poini ting on designate routes from 8.30 to 16.30 at least
Resort Pattay opera . . .
8 [ Kontar 2T | By parkean | 4€ | Stracha Tigerzo However, due to high number of tourists and independently
® ?gzgmmaf 28 [ Snake Sho 47 [ KhaoKheow Open Zc operating of the small buses, drivers can freely drive and pick
10 | Point of View 29 | N'S P Snake Show 48 Bira International Ciruit  UP passengers. As a result, vehicle routes are overlapping and
Pattay: . . .
R sﬁany 30 | Pataya Arpar 75 | Pataya Fying CIu vehicles are overcrowded on the main route. This shows that
Chaloemphrakiat : H H
12 | Pattaya Kar 31 | Lakelandwater anc 5C | Silver LakeVineyarc small bus service is resppnswe Only to passenger volume.,'sl, not
Speedwa Cableski actual travel needs. It is operated by not clearly defining
13 | Wang Sam Sie 32 S K Pattaya Ranc . .
14| Kromiuang 33 | Chang Siam passenger needs and then allocating the vehicles.
umpon Khet
Udomsak B. Vehicle routes
Monumen )
15 | Viharnra Siel 34 Elephants Trekkin i i .
U e o T o | g Pt Currently, the C|ty_ has a total _of 5 sma_ll bl_Js I|n_es,
17 | Ripleys Believe ft |36 | EasyKart Chareonrat Pattana villege-Na Jomtien line; City Circle line;
t! . .
18 grukr?awn;léseeun 37 | Pattaya Floatin Na Klua - Siam Country Club line; North Pattaya - Central
Market . i i D iatri i
15 | Knao Phramn: | 38 | Pattaya Circt Pattaya; and Bali Hai Pier - Banglamung District Office.

To add or adjust small bus lines, it must be permitted by

. Ministry of Transport. The committee will conduct a meetin
The Master Plan for the development of transportation . y P . . 9
. . 0 discuss and consider the appropriateness of the new
regarding the development of sustainable transport systems has . .
. . . . : _Qroposed route. The latest route n the city, the latest additional
included various transportation projects associated wi . S - .
Ine is Bali Hai Pier - Banglamung District Office.

Pattaya city.
- Development of a transportation system directly linked C. Pooling
the airport and the city. To deal with changes in travel demand and limitation of

- High Speed Rail line along Bangkok, Pattaya, angupply of transport, pooling should be formed. Integration of
Rayong with the speed of 250 km /hr and express trajfansport modes will increase the capacity of the transportation
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system in overall together with an efficient use of resourcemode for enhancing inbound tourism logistics within Pattaya
Transportation in the city has no pooling forms, i.e. each modiy. It is commonly used by residences and tourists for all
is operated separately. Only integration now exists is the binavel purposes. It can generally respond passenger’ needs only
station connecting buses from other provinces. It is potentiaily terms of volumes. Informal and temporarily approaches
to increase the system capacity through better planning aswuth as establishing transfer points, ad hoc vehicle route
sharing of such information as travel demand estimation aadjustment, and group passenger pick-up are employed.
vehicle status between carriers. However, travel needs in terms of coverage and vehicle
utilization has not met.

i ) . To permanently resolve the problems, it requires
It is the fact that, non-fixed route buses are more flexible l?bnsidering the following key points.

terms of changes to passenger demand. Although there is @ Egective demand management:
new route formed to meet the passenger needs, old routes are
still operated. In other words, a number of vehicles is still high
and can cause traffic congestion unless the allocation and
planning is made.

Responding to the needs of passengers and increased

flexibility to the current route is currently done by:

- Allocating high proportion of vehicles for areas with high
density of tourists and attractions. Only a minority of
vehicle operates around the city.

- Picking up passengers and charging a fare as a group.

D. Flexible transportation

It is the attempts to
enhance vehicle utilization, route coverage and service
satisfaction level. It mainly involves estimating and

forecasting demand and understanding travel behavior of
the tourists.

Capacity allocation and vehicle routing: To avoid

overlapping routes and low vehicle utilization, the

solutions may include establishing centralized transfer
points for being able to assign vehicles to required
locations responsively, and considering a formation of
new small bus lines which can provide capacity

E. Transportation capacity flexibility to cope with travel demand uncertainty.
In Table IV, vehicle capacities five small bus lines are Regarding to above findings, it shows that the framework
shown with key issues extracted from the literatures can be served as
starting point or guidelines for evaluating transportation
TABLE IV responsiveness, i.e. of small bus services in Pattaya city.
VEHICLE CAPACITY OF 5 SMALL BUSLINES Nevertheless, the next phase of an evaluation must integrate
Line Name D&;‘;“)CE 8”&?2% those data and information to further analyze travel behavior,
5| Chareonrat Pattandllege-Na Jomtie 2¢ 181-340 service satisfaction of passenger, and capacity flexibility.
6| CityCircle 1€ 1 187340 Consequently, transportation responsiveness can be
607¢ Na Klua- Siam Country Clu 19.2 1C-12 o .
7| North Pattay+ Cental Pattay e 142C quantitatively examined.
4 Bali Hai Piel - Banglamung District Offic 1C 1C-12

VIl. CONCLUSION

F. Route adjustment . . e . . .
) . . o The studies of tourism logistics in Thailand is considered
Currently, an adjustment of vehicle routes is mformallylew and requites comprehensive frameworks. The
taken place within the route. Drivers adjust the routes Wh?@sponsiveness is one of them. The framework extracts key

they consider there are too many vehicles on the routes es of responsive transportation based on three perspectives
there are unoccupied seats on the vehicle. Another reas'on(If)f)roduct, process and volume. This can be served as starting

adjusting route is that cooperative has been concerned ab Yt or guidelines for evaluating transportation
service Ie_,-vel on certain areas tha_t a number _Of passe_ngersrég?)onsiveness. Based on findings and evidences, it can be
recently increased. Some route is temporarily established enasa great potential for Pattaya city to utilize the small bus

SEIVe passengers. transportation in order to meet the needs of more diverse
G. Transfer points group of passengers and to support the expansion of tourist
A majority of small buses is operated around the beach d@€as. The existing small bus service is examined by

to a number of tourists with high travel demand. In order §MPloying the proposed framework. Many insights on

receive the fares and serve passengers among vehicles, traf§fionsiveness of small bus service are obtained. It
points are located around intersection of major roads. In doiRgEliminary proves that the framework is helpful. However,
so, drivers can change directions to others when current rofgher efforts on the framework are still required such as
has few or no passengers. Transfer points can reduce risk fidferstanding travel behavior, evaluating small bus service
demand uncertainty. However, it is argued that this approaﬁﬂt'SfaCt'on’ and examining capacity flexibility taken into

can cause traffic congestion on the main street, especially ¥rfount of demand and supply conditions. Consequently,
peak period. transportation responsiveness can be fully examined.
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