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ABSTRACT

This article presents the study of logistics and trade regulations in agricultural
and industry goods prevening the movement of cross border goods and in transit goods.
Related trade and logistics regulations preventing the movement of cross border goods
and in transit goods comprised major regulations under responsibility of regulatory
and trade facilitation agencies such as customs department, department of foreign
trade and transport government agencies and other regulations under responsibility

of other agencies requiring license for import and export. Thailand should establish
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a unit responsible for integrating relevant trade and logistics regulations which
shall be consistent with the ratified international agreements. The acceleration of
implementation of Greater Mekong Subregion cross border transport agreement with
Lao, Cambodia, and Myanmar and the negotiation to increase transport volume with

Malyasia is required.
Keywords: Logistics regulations, Trade regulation, Cross border goods, In transit goods
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Abstract

The objectives of this study are to assess the opportunities and challenges
in the development of Special Economic Zones (SEZs) that are well-suited with the
development conditions and the needs of the communities in the provinces of Nong
Khai, Nakhon Panom, and Mukdahan and to propose suggestions for the development

of the Special Economic Zones with emphasis on the issues of target industries,
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investment promotion incentives, and institutional arrangements. The study proposes
three specific developments that should be promoted in the SEZs in the concemned areas
including 1) Wholesale Center of ASEAN, 2) Learning and Cultural Center of ASEAN, and
3) Bio-technology Parks. Various stakeholders have currently raised a concern that the
incentives recently designed to promote the investments in the SEZs are not sufficiently
attractive and have no distinct advantages over the currently available ones. The approved
set of incentives also fails to include those specifically designed to promote technology

transfer and to attract foreign experts to work and stay in the SEZs.

1. Audusn

Tnely waimswghafimwmneds Hufidesgualdliandfimenisamuuas
nsfuAssiafidsasplulnginigsiemly 91ns18sm Special Economic Zones in
Africa: Comparing Performance and Learning from Global Experience lngsuiaislan
wandliFiuinlurag 30 T sewied A 1975-2006 mstaranasugiafiawiilantdd
nMsUeeiegnaTInE InglanzeguBanendsd a.a. 1986 Sruruuaasygiafiayldiiy
fuludngann Sadunszuaiignanuszmennuadifavesmsiaunumasyghafisly
asnssgUsrrrudu Usemalneiedldinedussaunsaiiauniuiludnuasfind ity
mﬁﬁwmLﬁummwgﬁﬁ]ﬁmwmt,t,é"ﬂugﬂLlfuwhq€]VLGTLm' UAugAanTsu (Industrial Estate: IE)
ﬁﬂuqmmvmsmﬁamﬁddaaﬂ (Export Processing Zone: EPZ) AdsduAYiaugIuY (Bonded
Warehouse: BW) #3951ufUannans (Duty Free Shop: DFS) uazlann13Aies (Free Trade
Zone: FTZ) W3aiunnsfuasnn1@ (Duty Free Port) ag13lsif lumasugiafivisluveuwn
Yo SR maneis Imamaﬂ“&umﬁuﬁmmﬂw@uwuazmﬂﬁﬁﬁaqmﬁamﬁﬂ'@uuﬂuwma

aa

Ad ayv o fw D = XY v & g A a a Y
fanTuduiusiueg19ands fuslasiaseiiugIuneuenunwnasegiafiey 1aswEsa
& X A o a X A ) Yaa o
wuguassulaangluiui nsamuiaugsisluiun nsdaliddweiulgaiuazain
wazuIn1svessguuulaEse

a1gn Sguralneladnisuandunsiauinasugiafirved19aseds Tngluiou

o a_ a PP ) P
NINYIAY 2557 AnENsINTUlsuIBUaNRIuLAsYgRaTlAyniuenSTuunsulsesu
Iglianuiiureuiiun Addnenmumnzadlunsianulueainunasegiofiviivssazusn
voslngluiuimeunuves 5 Ymin laun 0N aseuii 0510 YNAIMNT UAZEIYAT LaZHnL
Tuidoutiuiay 2558 Momvuanuiiwaiamesygiafaysseei 2 Tuluiivowauiiy

3n 5 Janin Lakn MueeAe 1W89318 UATIUL UTIEIE waENIYIUYS

35197 15VUAMAIaTaFna aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:14 ‘ ‘



Journal of Transportation and Logistics ﬁj’
No.10 Volume 1 2017 u
Lot

2. IQUITAIALAZYIULUAYDINTANYN

Jwriaviuesnny upsnul wazynamsudminvewauwazUsTANsAYIeLAY
(Border Gateway) fidndrywadlnglunians fusenidoanie Fadeulsssmalnefugiinia
uladu 1fun avvan deauw wasdupould i 3 Swialdfinmsnoadisasmiutoy
whilvadoumsuudesswingdne avdanpounan onuu waydu edriiusyaninn
il wanuAslunsdadanasugiafiesluiiuine 3 Smfaldldanufel uddu
wweuAnfignyaUssedaudiul we. 2554 TaefuimamhsnuniaentuLazIAsg
Tudminnruesniy UATHUL LAZYNAMS i 3 é’]’mi’mﬁﬁwLaﬁﬁqwﬂqgﬁmamimmmg
ﬁazﬁmﬁu’quMLﬂwgﬁaﬁLw Wendndunang fusenideaniefugudnaraasvgisluniag
dulaIu

s EasldsuaTngUssasdiiodnunsUuuunisasyuuagnissiuey
(Model) fwngauvasunasyghafiayiiazinsiannludminnuesae uaswuy wog
ynMs wazitedavidelausiisafuunuuwivnlunsiauunasygafiiavludmin
MUBIANY LRSI WazsnATSTRmMNARARdeEn v NuTLazALFesn Ve Tidld
dudeiifendediiuiivonsuvemniny il Taeluuuulunlunsimuinasygia
fuawazUsznoudounuslunsiaueddssnausieg wanedu egralsiia nsAnwi
Isjatiuomglulszifiuresnmsimunfiamadimnefiaslésunmsdadia mstmuadns
Uselevd wazn133nn1sAUeIANS

3. 3nsfnw
nsfnwUsEnoude 4 duneundn weil
N Aueswiesdanuiiifegud Taevhnmssunudeya dil
- enansfgdunasygRofiasvedneuazinaszia
- enasieafuuleuisuasngselouvesinediAsadeslunisdads
LURLATHFNANATLAENITANTENINUSENA
- Laﬂmil,?imf”f“umiﬁwmmwgﬁa]LLaxé’aﬂﬂuﬁmﬁuﬁmm%’wi’wumm'&J
FIMTAUATHUN WAZINIAYNATNNT
%. %’mé’uumL%qﬂfjﬂ’aﬂ’mﬁméful,l,azﬁ'li’gﬁlmﬂauwﬁﬁwi’wuaqmsJ 9170
upswun wazdmiaynams  ileadennuiidilafdulasins naenaudunuaide
dnuardansaunuingueges (Focus Group) dilduladuds laud Junumiisanunasy
AANTY warAinMsiietes Welimsnlena Jymuazguassa wazaamies
Gi@ﬂ'lié’fﬂf?}gammwgﬁﬁ]ﬁmw

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

27

28/6/2560 14:01:14 ‘ ‘



28

ﬁj’ Journal of Transportation and Logistics
J No.10 Volume 1 2017
R =ty

A, Ussnadeyaiinurmnlifmun Welemeisuuuunisamuuasnisiiiy
sufivsnzan waganamienvesiiidnlidiude

a. %’mﬁweﬁ'aLauaLLusLﬁ&nff‘umi%’ﬂf?ly'nLwLﬂﬁ@gﬁﬁ]ﬁmﬂuﬁw’iwumm&J Jnin
UATIUY KAzTIIANNAMNT TAgRATUNFULUUNTAMULAEMIANTUNNTUDUUALATEFNT
fiey Avsusslonifesdaliifluamasvgiafivay uaznsdanmsiuosdinslunisdngds
LURLATEFN LAY

-
4. fansidmung

Tunismuuefanisid ety MsTUAGoUNITIARLUANAUILATYFAIN LAY
Ao a ™ i o o & Yo = & a
anfiunisegiigaunnsesussmsdidgy fie Tdduuuiied (Model) 1Wunseuuuifnasoy
nMsdaRaniaunasegialuyniiud Nasdisndnualiunnseiuiin Tneglenisamuly
waRmwLATYgRaialaseyd “gsiviernamnssuimunzazaulunesugia lawn
gRavNIIUNLTUssududu (Labor Intensive)” viatl 91nnsnuniIuyszaunisaln1sian
walAsegRafievluiseina nudnvaasegiaieuigaiugnaivnssunsenanisnty
WIINULTUUSMIBLALYRY 2 UssinAnisyaunsiauasygianuandieivee el
dAnytu xgninnsluilalssmandaniugniaasygianainitase  eendeuszlenian
ANUNFBNTBITINUATUINNT ARSI wazdvBTieiuniangaaninadunis
MU (Generalized System of Preferences: GSP) MiUsgimnaAnmuLalinauA AT LMas
Autinludssinamaaiam

defsanananuivtiunsiaesvgiavednelSeudisuiumsugiaves
aul.am anamnssuiildussnududunisiunegluwnasugiafivaiil aul.a1n dwfanis
Wmngluwaesugiafauiiasdnasluldveludminnuesae uasnun wagynaimsla

Y a o ¥ LY i & a 4y At oa Ay o
msdufamsldusanutnty uinisidufanisviegramnssuiieianalulagnimin
= a a v ada oA I a A a _a - o A
Wendnduanilyariiivaininfanisiedluvaiasygiafiavly aul.an iendnides
nsutstulazauEgeuiy  uonantl faaudinuseinalveszssalisunssuiuiieg
PN =~ a g v Yy v o v ° a A ..

INTLALTIRERAMNTTUALEL SNt FUAYINSHERadIean (OEM: Original
Equipment Manufacturer) 1iduaisugiavugiuuinnssuiazimalulagduimmi wavans
nAnuansalunsasiassAnandunnlyargs MsiawaATEERINAYRIEA NS
sal mslianudAyiudmnadsleuetuivifasuanaulilsemalnennaduly
guszimalianudIeg1awiase IngdauaSunsaiiufanisildmalulagtugaaziiuyac
geluaasygianivy nsldmsimuwaassgiaiawiedundauliiianisiaun

35197 15VUAMAIaTaFna aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:14 ‘ ‘



Journal of Transportation and Logistics ﬁj’
No.10 Volume 1 2017 u
Lot

Adamasanavnssy dudsuliiinnsienenmalulaganiamsluwnesygianaulug
Q’Uixﬂaumﬂuﬁuﬁl,l,azd’;uguq Y99UTEINA 2XT8ENTTAVTAMLAINITAIUNITNEALAE
onsEFUANLBEITYUTINUTeting  Jwhegrazdsraseideafanisairennuliiuiouly
nswsturesUseme

uananil mﬂmmmL%aﬂmﬁﬂﬂﬁﬂummmwgﬁﬁ]ﬁLﬂwﬁuqiﬁamauaﬂﬁuﬁ
\mAswgRafiewmIagsRaviasiiu asusiuth (Backward Linkage) uazanen1 (Forward
Linkage) aziiansensefumsiianiiesiunarannnuindond lunisveefveasugia
sywisituiivesszindlng  Tnedefiansanitddyiieldidunseulunsdmdenionis
Wanefimslasunsdastuluanasugiafiauiiiomn 4 du fe 1) malflunasugia
fumuduaiesdolumstundougysmaniniussdmnadalsnedufnni 2) ms
L?z“j'aaﬂ&mLLazlﬂ%w%auﬁ’uqﬁﬁﬁ]mauaﬂﬁyuﬁmeLﬂwgﬁaﬁmw waziuwaAsyghamawly aly.
am 3) madilisanuldiisuwes B Ssuvesiiuiiniouny uaz 4) M aLATYEia
Aawiiiannhdlnand i dania

meldnsounisfiansanita 4 fu eaiidedamudiuimsiauanasugiafie
Tudmrianuene uAsWUY kazyNAMIS Msanuddgiunisasadamesvioniete
Tu 3 sUuuuAianis feil

1) Aansfunsdn: gudnananisdndavisendeu  [uanudeiisosen
Nea1nsulaIuluwingna1ms

2) Aamsunisvisudien: gudnisBeuiuazSausssuendeu 1uuwnnuda
fmuuuiug e siawonisndsiuussauuasUsy fRmans uazmsiignaaliiu
o108 veaiminnuedny wazuATHUY

3) Aannsdrunsudn: gnerumalulag@anm  Hunwnudsilduselon
MNANgALANY SHINAYATIMA N BT AR sTITogluiiuiiva 3 dmde Tl
Pafedly ald.an

4.1 Audnanen1sAIEILiaaNTe

wnAEAnreINTIRsudnasmsfAuAtondeuua e e Tiasndnduli
sruuATYERa meTiasenderuannsalunsdauuuiuinaman (OEM) Aldusanututy
gszuuimswgiafienduanuaunsalunmsmunudesnadasming fensindagudnans
msfduisendoulumasugiafiny i filuuseg Gateway) lunsszuiendngdasi

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

29

28/6/2560 14:01:15 ‘ ‘



30

ﬁj’ Journal of Transportation and Logistics
J No.10 Volume 1 2017
R =ty

NAAMUYDIANUNIVUIANAILALIUINYDY LazIdg11na OTOP GIJENVLV]EJEjG]a’]G]Iaﬂ wazidu
¢ a a a a v a A v | & a
Audnanniinirendey  answWisuudatlasaimaasegiaiienaludnisdud
nmsftugiinakazszivlan  leelunnanufnfidenadesivgnseaniananvesineiae
WawUszmallg “Trading Nation” Wugudnansmisnsiuasiunuszning@euazune
melduleuensmseninasemanduindeulagnagnsmensmMauANUEe I IgLarAIY
ausaveslsziva uewarnlandudhwnsuuiiugiuveinisadslinanuainsatas Ay
TIYPAIUNITAAIN NITIANINTNEINT LAAIAUAT LLazﬁmﬁmﬂnﬂﬁﬁ’ﬂaﬂ LAENITINANG
v a a caa a a oA A

gInssuMIAMuagladafndniiussansnnuazuniene

sUnuulun1sdansaud nanan1sAndauriso@euiinainauAniineganain
Uszaunisalaudnsanifiniunainmasde (Yiwvu) luanssasgussemuiu Jadugudnans

P a v & I . PN 1Al 9 o
nsmdsaznszareauaniaman (Small Commodity) Mlvgifiaalan f8n135UT04IN
anUsEnfkarsuInIsian
o a ¢ P a a v O )

JUN 1 asduuianudnvesguluuaudnaln1sAidse s unasdnnsluniam
wiswgnanavly 3 dmiadwne  leglifanssuvsedaviag Useneumey Wuilkandiay
PMLEUA LagRINTATUaYULaYIUITANUAZAINLANITAT kazEUTENaUNTNIAN
yhgsialumud wwu

® gipsuankazdmiedusl Fudumilavesguds  fuivesernsazgnuen
L‘fjuﬁmd’mmwmwgmmauﬁ’]

usnsaulaldannd Lﬁ'aé’wm&Jmmagmﬂumﬁmdﬁuﬁﬂﬁﬁuqﬂﬁw
A0710UNNITREY

gsfaUseiudy

AUGUTEYN BUTH Wagduu

d11neu

S1ueMg

A01UTULT

FATUNLIUG

159USULAENINNBFY WIBNITHNUNNITT L dULATSE 8L )

35197 15VUAMAIaTaFna aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics
No.10 Volume 1 2017

@

31

* AMAVANNYIANBYRITUA

- duauAudnlve i SME uaz
OTOP 50%

- Auinlugiinig (@ Reau

o a

fiuny Funeuld): 50%

sUBUU
u
* AUGLAAYAUAIUINY A
« Free Zone 81U28ANAZAIN
wANSHLaTEeaN
« SIUIYAIUFLAINMUATITHAT

*

nalnaduintiau

a

33N9

o WRUaIneINg
« AnuaraInlunsHIuRSNNS
FANINS

4

v
and/aana

- WaA1AnUsenalng way
Usznelugilnie fie an duyw
a a U
Nenuny wazdunaula
« NOAINUTENAD U
. Unvieaiien

JUN 1 agduuninuAnassuLuuAugNananIImade gy

4.2 gudnisiFeuiuazinusssuadeu

WukwianuAsiwaulaenunnseladauIuaTenng 19 U Taus 3L 3 NSewa

® Uszy1ANFIALLAZTHUSTINDNGBU: UseuAUATYENY (ASEAN Community)

a a zl' v o 1 v I3 o a =
NRNUNIFTIUNILTINANUBY VLY LA UUAIYDIVIFDUYYU 10 UTEINFA

N1UANUTINIRIY 3 1@ van Ae UseanaunsidaduwazAusumaeLdey (ASEAN

Political and Security Community - APSC) UseanAsLAsgRaee (ASEAN

Economic Community — AEC) kagUseuANdinuuaz TRIUsssuengeu (ASEAN

Socio-Cultural Cornmunity - ASCC) 71311 n1s5ausiaLdulsznuasegivendou

TadimnudntnkasisngazdgnueansaiuauiinnInnssIudaiuludn 2

AUNVED B IRAUITNDITIUTIAITHIIAS9AIUTINLDAUNIAIUNT LI DAL

AR wazdudsrLuay Tausssy WeliAnduussnauedeusgwauysal

Inegnsdnnsgudnisseuduas Sauusssuedounuiunaus aududiuniwes

WU U U190 R NWaIY 998U AMElALNUUNNTINAIUTEPUEIALLAY

TuusITURNTBU

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



) Journal of Transportation and Logistics
32 @ No.10 Volume 1 2017
R =ty

' a a o <, a A oA a ) a
® NI13VDUNYILVIIRIUTITN: LUUNITLAUNILNDTUTUARUIRIUSITULAZUSE LN
Fudinsiiumaiieiuifelssaunisaluazasisanuianudiladeanin
AAULATTNUTTTUVRINGUTURY  IAEAUNAINVIANEN I TRUTTTUVRIUTENA
lunquandeu azduiadefgalinilanaulafunmavisufiondainusssy
lugfinrendeu dulenalunisveiadivesanamnssunisvieaiiends
Sausssuludsswmealne
® AAIMNTTUTITAUSTIN: DNAMNTTUBLTAUSTTY Lﬂumiﬁmuuax@mm
P TRAUSITULNELUHNE I UAUANUANFS 19ETTALALNALULAEMMLNTEY WDHEAR
Jundadueivazuinsiuiausssy Wugaamnssulndfinevaueinssua
nsudstululandagdunlvnnudAyiunisasianiiuiagnisasieassa
lumidudAazusns  nfiugiuanuvainraneluinusssuvesionduy
= a A a a ' Y] 9 '3 A a o ¢
91 ToN1@BNUINNAUNTNBNTYUILSINLBAUAST NATTANAINUNI BHNARN U9
WBTRIUSTSH NIUDNINNILYILAITISNEITRIUSITUDNTYU F519AUUbaLAY
pnugfilaluiamsssuendeusiuduszninmfondeuwd fazdusnguues
SPUUATEENIR LU aduindoulilasygiaveseduiinsveeiiuudseu
Tuszeze1dnaie
Augn1situIka TnussInedeunrdnaduuaiauasegiafiirvvesdanin
a a a a &
VUBIATY UATNUL UAZUNANST zilvaulunvrasianTsuivainviate (Jun 2) lasuwdaly
a o Lo P o a o =~ Acda
A9ngsunan (Core Activities) Usenausig n1suausfauimusssy Usemne wasindinved
nudtuengeuludifisneg iensvausinvisunendeinusssuly 3 sUuuy Usznoume
1) msviesignnuinusssuLazUseingl (Cultural and Traditional Tourism)
2)  MIVRUNEITRINTINYUUN (Rural Tourism/Village Tourism)
3) msviauﬁmL%nq‘*umwmﬁwuasm (Cultural Health Tourism)
& X | | a a wa ' . . . Ao a
P91 Tudiwvesnisvieniendauseifeans (Historical Tourism) Atnviagien
UsranAvgyuanuvisuigmlumuniuasUseiamansiy 1esningUszasivesnis
Iadsuge desnmaunulszaunsaifiagladuiaannsdeuruanuiase wiazidunis
asanudseivladioddusarnsgduliinvieaiisiesinasiiumldudaanunase 3
T ° L A a wa ¢ ¢ | a
arluifinsdnaesunanieniemmeunaaiuarUseiimansnieluguds Tnvegrawniian
Auds 91t EUemEN YT IRTIAlalauaT niauAumewNITaLALALAUTNITULMES
Vieuieuazanunfdfeys wnu Wenseiuauaulavesinvieaiedlviosnfaziiunaly
fupEiuLaaeua1lY TUNUNS e T

35197 15VUAMAIaTaFna aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics ﬁ)’
No.10 Volume 1 2017 u
Lot

nsInnanssuMsieunieInelugud, agegneliniseaniuuinusssuasieny
aulauaryszivlaliinviesgufinauaulanazesniseuiunndu neiinseuaiudniiag
IdnsvisaienduasedlonsyiuliinvieaienianszuiunisieuslufaUiuusssunay
WPInvesendeu vinlninvieuisriRondeulasunsuumzdniygralunissiudiiuly
nnﬁﬁmma’u&?jau Lﬁmmmmﬂﬂuﬁiﬁ]LLaz'WNLmummnmﬁ@uuﬁﬁﬁmmﬁmaummmLLazﬁum
gy Tuvaiiediuaiusaduaalalidnvesiienaingiinirduvedaniiniy

v < A ) a ) a Adda aa K v oa

penIeeNWuRgIiuANUraInvanglufaUTaussn Useinal uagiddinnilegluviosdiu
#1199 Mglinirelsunnnyu ihlldeuaniifinnudiduvesdalinusssuuasnisvionden
Tunnitunveanguuszmae gy

ANSUSNNSARNAUTN o) taganizn1sInnanssuaelinutnvieane?
a @ a a A Y A Yaa ) A o Vo o Aacaa
mduenruniondeunazinaehulagldiinsuiy  ialeuifauinusssuuasinTin
YUINNU

M3ANYIITY AMTRUTH NIsduLY LaznTUseyy Weduasunisaenenuay

a v a a o o a = I

waniaesuauuazgiidayinedfiuusesvy deu wazUsewaluondew saudanisidy
Audnannfmalidnideanandusieg Mmlanunswiudneideneliuendeuluynia

nMsHanFuALT InusTTUlaewesaeTavia (Cluster) Usenausme gsnaluunum
#1199 AaennalggunIuYeINITaTNasTAAUAETRILGTIN WU MIANYIITY N1seanLUY
ASHAR LATNISHELNS tufu

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

33

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics

34 g@m. No.10 Volume 1 2017

* AMURAINRANYVDINIANYIN

SULUU
v

v
qnm/mmm

InusTIN Y * MIVDUNYATITAUTTIY - dnvieaienanglininendeu
-Ussingl - NSUAR - inviesiiguenginimedeu
-30%30 9113 1w -finssenns « Un3vn1s

NSUAINTY - A TS TIHLAEATEU « @YU NANA T
~foussauitutu NANUNTTUTITRIUTITH
-u1gAad - MIANY AT
-a3uandadl -NIHER
-vimuAad - MSHELNS

- AT WaTRADNITY

« lana N S TN

-uilile o AugUTEY

U gl

- AuENIAnwIUTILALITY
nalnaduintiau
. ainsinsaunlgusan
YNIUUTTTU
- @nnUuNSANY

JUN 2 agduuinnuAnvessUkuuAugNTS ke Tausssuo Ty

4.3 gneruwmalulagdiniwn

Useinelnggauauysaliefiunssauag IngRun1an1sinens Msduasugnamnssy
MtmeluladTrnmludsemelng inaauianssuiiefiuyaailiiunandanisnisinees
paarlgazAelilAnUsylevdegnsnnsonisiauAneninlunisutsdureslssina

Ustinalnelsidaiunnuddyuesgpanmnssudanmansseuilud angadinay
AugnssuMsuleuieInetmansmalulad wazuinnssuuwnisnd Aladnvinseuuleuns
msaumalulad@inmasslsemdlng we. 2555-2564 Tagliaudiagluniswaun
4 @ NSANEnS L

1) walulaBTnmanvnnensuazanis ieenssduussansamnisnanuay
Wauianssusunisinenswazomnsididufinsdedwindon (Green Industry) wasnis
uAnTIdeBU (Sustainable Agriculture)

35197 15VUAMALIaTaFNA aUUT 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics ﬁj’
No.10 Volume 1 2017 u
Lot

2)  walulagdnmarvimswnnduazguam Tdmelulag@inmlunsenseau
UM Im&Jﬁﬂﬁﬁmamﬁm%mmmmwéLLagqmmwﬁiﬁmiQLLa $nwn wazatiadleduladl
UsgAnsnmiazsaniadu ﬁauﬁy’qﬁﬁunumﬁwamﬁﬂm

3)  walulaBTanwavndsnudanm eifiuanuduasiundsnudienis
Faundsnunaunudilinedymnisugdaiivens

4)  wAllagY¥INNEIVIRASMNTTUTINN NAUIRAAIMNTTUINGAAINNTTY
wniflugnafugramnssudinm dadugpamnssuiazernuazduiinssedaundon

p819l5An qmmvmimLwﬂIuIa3%’;ﬂ’lwﬁaﬂﬁi’uamuﬁauﬁwmﬂLLazﬁmmL?i&m
QQ'V}';Jmm%’wiswuwamLLazmﬁ%’a Lflu’qma'mﬂﬁuﬁé’aqamuﬁy’muwwﬂwwLLaz'vgu
M5 LieAunt fnw 388 dewmuuTanssutadnumalladnisnanuaziunansdios
Faflarnuderhasuszaumnuddalundinsanuaznisvenuiioonuuuliniell Sntin
Wunsamuildnanlunsfunuuiuniigravinssssiandug  Tnsazdesilouisuay
nagnslanzdmsunsaaaugnanssumalulagyanmluausingeg il

1) msUfulgaulsuigduaiunisamu

2)  MUTUNaENSNISTNYINITANUTITN

3)  maudlungsefounasulouisvesniasliidedenisamulugnainnssu
walulagdinmn

4) miﬂ’wmﬂaﬁaaﬁuaﬂguﬁLﬁaﬁm

5 msaduayueung dmiumsideuasiumn

6)  msUiuUEmslinsvemnenuiziietes

msafuayuiivannanedisiuldamnsaduiunsldiunalnunaidey oty
Famsliulovensdasaniauiasvgiofiawuisnd unalnfieslinsativayudng
Usgloviuardssuisauagmnganimdninasiniessidoudug ifleg ilovzduiadeu
Trgnanmnssuweluladiinmidugnavnsslnmifiazanasngiunmsenssiuszuuiasvgia
vowszmeduszuuiasegiagiuuinnssusold

el grenumaluladtanmluamasvgiafiy Usnouse Aanssuvdedamia
ol (Uit 3)

® |ATaUngTamnalugnaInnITuTININ ﬂiaUﬂqmg\iLwimﬁ%’alﬂauﬁammam

\Tan el
@ yiaaUfjUANsluNTiATekagddy SIuAlsIWIAuLUY Uagyiin1sneadey
szduthses neufivginsudsludandyd

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

35

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics

36 §JJ)
= No.10 Volume 1 2017

¢ r[Usznaunsinanlusnndvdnasnilggunuretanavnssy Usenoume

AU Na9U kazUaen

o fnuaniAsesinsaunsal lnglanisiaselensiatadien lunseuiunisndnuay

~
GURIS;EY

® audvaaauingRuLaTKNEns Il

ﬁ’]llﬁﬁ@qﬁ]ﬁ’mﬂiillua%ﬁﬁ] ﬂiﬁllﬁﬁUﬁ“L{Ll S

o (ifmuuasndnaissdnsnalumsinuss  Llesngaaivnssudinmdndudes

1 ingRumenisinenssiuauin Sadndudedivsednanmlunisinzan n1s

Aufies wazn1snewnu ieaudulaluanundenvesingiviasansunuves

TgAunnsneasiidudadeiiditusulugnamnssudinin

o rliuinsanuladasingd

a ' | =~ = = Y =
® ﬁqiﬂﬁ]?ﬂﬂ’lWIUgﬂLLUUGﬂd‘] WU @dn "UﬁllﬂfnllL%ami&]ﬂﬂuaﬁmﬁqﬂﬁﬂiﬁﬂﬁuqﬂ’]w

¢ ANUNTONVBITINGAUNIING
LNYATUATAIIUVAINNAILN
eI

o NMsangNenmALlLlaganeng
Usene

sUuuy and/aana
- AUEITY uazAuinAqes - melulszindlng
« lssudnn aaenldauniu + - Yszimalugiaie s an

v
o

nenelngiuas SME gy Geaww uazIunouls

« §319AUNN - Uszimneidueg

*

nalnaduindeu
. avSusslovd Awqdle wazenuuidenirey
Wleftsgaiindde
» AuneuvesyraInTIdeuazan1iunisfing

« MFIANIININGAUNITy

JUN 3 agduuimuAnvassULUUAUgNa1aN1IAmde LBy

35197 15VUAMALIaTaFNA aUUT 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics ﬁj’
No.10 Volume 1 2017 u
Lot

5. nmshiansusslevldaustaunisamu

UsziiuilymiiAsatesiunsliansussloviduaiunisamunudiiinualag
ANENITUNTULUIBANRILLATERLAY Usenaume

n.  datuzvasszilsudiinuieniguunidiqrsuanmuAsTegnaNAY
N.A. 2556

ixLﬁaué’wﬁfﬂuwﬂ%%uum%‘dﬁwmeﬂ’wmLﬂﬁwﬁﬁa}ﬁmw wa. 2556 \unpuaned
figndudndsningranedug fidedestumstaiaumimuiasughofiey gy i%ﬁisuuw
wisswerandnglne nguunefifu ngyanedaindon WawNgULBANIATIN Y mu
sudovn Wldliswnauidaee (Revdndsstgmmagndadiu Furuiiaefniuty
sy dRunassgioies wa. ) wivilvidfesendesiunanunguunesiieg i
ogudn Mvenifunsteduldngmuneunsat uaslidune avs vieavsuselowd lens
UIMSINNTVOUUARAIUNATYFNANLAY

v, ansuszleviilipela

gineadedviauiiuin avsusslovidliitunisamuluaiauiasugiafiny
falsigalauazhiunnsnefuaniuselonidu Wefnwdingunesswuindlvajazduavsd
muualilungrnedueguds wu nsenyiun8tulatfivaaa Lidu 8 U aunsesudayda
duaBunsasu ne. 2520 iTeiiuiumniidensdaiuaniusslevifuey tosdumse
‘Wizﬁwﬁfgz@'aLﬂUﬂgwmsﬁﬁé’wﬁUﬁﬂéqd thagliavsusglovigainiidyd@l dunse e
Uayel ﬁ‘]’ﬁLﬂuéfmﬁmiLLﬁﬂawma ﬁﬂiﬁLﬁiﬂﬂ?ﬂuﬁﬂ‘i’fﬁiuﬂ’]i‘ﬁvLﬂgaquEJUWEJ Farileiiies
aammvswnq‘wgmmummmﬂmmmﬁmumsmuwm uwiagiidomiAunimeuiuadiuna
wﬂa‘v«maﬂﬂmanmwmmfﬂﬁbulm faytuadlddasuily

wenantl nsdaasunsasulusinEssgiafimsdnanislianUse o
diomsthelouwelulad Vil mnusvaunsaifiioun faudlnelfduaiunsasulnensean
ssUszmanduszeziaiuiu mamevenmeluladvewnsszmaliiugnamnssulveds
ogluszdudntn deiu ilesnssdundnnmussgpamnssilnouasdnonmlunsutsduses
Ineluszezen ilendnfilszmalnedusiuandsemamdmannluduussmaiiian
ety fiflssusinstiavduazussloviiliuagiviidouasimunmelulagluussmelne
whttu msdaaiunisamuluesiauiasugiafivny Sssliavsusslonimendiiondn
ulFAanstenenwelulaBaninasmuisssmaiidudwoanaluladfugadiusenoy
nslne sudsdvsusslenivesnmsaivayuannadgiorliungdemnaaindmeszma il
AealmdunuiRauluniasegiaieg

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

37

28/6/2560 14:01:15 ‘ ‘



38

ﬁj’ Journal of Transportation and Logistics
J No.10 Volume 1 2017
R =ty

6. N1IIANITANUBIANT

Tudspfiuvesmsinnsiuosdnsii Hidenmydniluajriseeniuin msassanm
Fuileszminaniaigiazonyy (Public Private Partnership: PPP) tHulladeudrdgysaninu
duwomstauiaasugiefievlulagty  nsduedeunsfmuiainsugiafivey
fisgualneidsduiunisegidulunmunseuanudnientull Sgesdudnaunuuayds
UM sTa L mATYg Ry 19 anlassad ey uuenufiunasugafi Sl
dednnemnuazen warvimsvesiguuudaaie  lusasifortuifmuendninasiay
ngsuiduiielinisindumasvgiafimuiulunuiussasdifuuauag i dady
undyafAvesngranedu 1wy nsdnsuidevusanuy waznisguainviduindeuuas
guoundevesUsyyvu 1udu IummzﬁLaﬂszju%L“ﬁluwu'a&JqWwé’ﬂiumiammﬁaﬁwmﬁuﬁ
amsUlng waganavnssunazianisaglunasugiafiay

0619l5AR nsrdnduulovislwaimuiasugiafiasiiiuan dudunnsaield
vanunausiidyadllussideudninuendguusiidneuniauiasyghaofiem we. 2556
Felalldfsnudaaty uaslidduturesngungligedn  eravildinisudnduiniam
wiswghafimsluszezdeluiinguassawaslaviluneuun vilvmsandunsandmsesias
ngareinld mnnsdndaanasugRafmsiindnandunsnssmuidnanhiiiteridu
vomhenudu vietaudstuiunngunesineg Aifendesifidifutugeni

faudlutigtu mhsnluiiuilddludusslunsuedousniuuiasugia
fumy Tuguedidusunssunislunnzeynssumsiidndalnonnenssumsulouneiniam
iswgiafiay uinsidunsdalngdadululudnuardsnisanuugas (Top Down)
mhsnuituiieglugiugvesiuulovisuarddmnameznssunis dilenalunisuans
anuAadiuvieilematiauedeyaroudnetion Sniwsiutszautlymlunsiaihdona
wazusuuiaaus iiuAnznssumsulsvsaimuAsysRafiesiinnsan wsgldliiu
NNSATUAYUNINITINITIINAULNTITUNIT

35197 15VUAMALIaTaFNA aUUT 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics ﬁj’
No.10 Volume 1 2017 u
Lot

7. @9d

nsiaumaTgRaiaynsiuiunsameldidmnedufniidesndnduli
Ussnlneddnauannsalunsuieiuiingstu delingariuaintusnussmansldi
nan  vannsmuwaLAsegnaniayluliarImInvedesiasandednenniardednin
vousaziuf 13Jm§lﬁfff§hLLuummgmLﬁmﬁ’unﬂﬁuﬁ TngsUnuuiamsfimnzandmiv
WwakAswgNattAwludminnueIAy UASHLY LaginAIMmT Usenaume
1) gudnsmdwrisendeu

Fdoynemsiianumnzannniign  esnnuszaunisaliumsivesauly
fiufi pandulndu uazmaseglndursasnfuusuniidsznsuuann
2) AudnisiuiiariuusTue Ly

Fmianuesmeuardminuasnusiinnumnzan esniaumieusuany
thanlavesuvasiondivamaUss iimansuas Tausssu
3) gnenumalulagdiniw

senufariadarumanzanlumsdadigneumaluladinmiunumsuayeimns
duavmunngduazguandanumsnzauiuiminnussnouazynams esnde
Auuyaualrgves auuan  dudminuasnuudnnuminzauivaiv1gnamnssy
Fanm ilesandeddiuiivunslng Tnedwianussmeiienuldidiounidomiaunsmu
wazanans osndidumssolegudaiinsshlvimsoudsisnsthidn-dsesndduyus
Ta3adndiignnin

avduseloviuazdsgilaivzdnmulithamudinyssneunisdslidaaunio
faruifisseiagfsgainasuiilneuasiassma avsusslomininadeduldsslailaly
anuddgfugramnssuvienanssulmifidusngudmivssuuiasugislusuianves
UssiAfiuandnsaingaaunssudady - Snitsssmnanisaduayudniusslovififeidest
nsuansulilneifursugieadsassacmeuinnssy

sudouildifunsudnduminniassgiafiassaneudanulunsliewis
UImsvaLasughafitay  loganglugiawean1suimsdnnisnenainisidaniiunis
VBUYALATHFAINLAY N15ALTUNUTIFD901AENITUTEAIUNUTENINNUILUTIVNT
NTETNTH NUN AT MIHAUIALLNLULIUN wauas Tasans wasuuyfoRns azdesds
nsHuaneSgued nededhifaudatungranedug Adeades fufu Tsesdmuauums
Tumsifinuszansamlumstuidouulounswniauniunasvgiafivy Weussimdagm
faziAntu

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

39

28/6/2560 14:01:15 ‘ ‘



) Journal of Transportation and Logistics
40 @ No.10 Volume 1 2017
R =ty

nnAnssuUszne
nsAnwilldsuyuaduayuandidnnuaugnssun1Tidowied (@nd.) uaz
drinaunesuatuayunisive (1v.)

LONEIIE19B4

wialuladuazuinnssuwiend drtinsuanznssuNITUleUIeINeImans. nsouulouienis
WawmaluladdinnvesUszinalng (w.ea. 2555- 2564).

Farole, T. Special Economic Zones in Africa: Comparing Performance and Learning
from Global Experience. The World Bank, 2011.

35197 15VUAMALIaTaFNA aUUT 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



Journal of Transportation and Logistics ﬁ}’
No.10 Volume 1 2017 u
Lot

Jadunasguazngvuneluimuinisvudadudmiesalu
Tudsznalne
The Government policy and legal factors affecting

development of rail freight transportation in Thailand

guium WwIgydyeunis

o o

v a o 1

N9y aa1UuUNSIUEY YaensalNnIINeaY

9

Email: psunanta@chula.ac.th

UNANED

nsnwnsvuddudynasallulssmalnedingussasdiiteiuruuayiin e
Haymileuguesdguianagngmneiinasion swauinsvudsdudvnasol Jgminuus
sanlu 3 du fis 1) AMuuleuie MnuruiauUszwaluszaiulsn st TuEs
yrsnuusniuly elssmaiaamediduumessneuiuuuinnUssmemjsgsuauunis
yudsfisiFunushng vhliimsvudsdudmssalidisannty 2) ngssdeuessalyl ighad
Liviudeanmdagtu ngumnesaludigaiiuiinisiiunazauaunisuimsvessala vl
AiIAN15VIANUET AL URAUAUUIM 3) Yoymdu q VINNATNTAUETULATATUAYY
nstdnisvudsdudniesall amdnyalvesnisuinisvuddudmiesalnlidd wwinienis
W fe AvuauiaLnszUuMsvuddud sl Bussuiannilidsfulouede
UImstitelinisumsdnmssaluiifiemsianunazdedes msufsulassaisesdnssalu
wleannsasuiufnisldesnaiisansam fvununudameunsalsal asusnugunsal
dieliftsmeseUSinaauiivudduiiogtusarsesiuomaniiaziiniu iuussavsnimns
vimslsnntu uumetanngssdey fe msusuusngrnesallidenuiuatonn
o IididunmsvidedamuimsliuniUssnaunaraudsdudi warnssalus aunsausenou
mslilagliAnanudasyiumenfivanzauivanmnisal waswumuidameudu 4 fe
mafanasnsdaaduuazativaylimeenyuiunldnuddudmissalrianntu adhg
awdnuallmllsinissal Seaviuadfeiaiuedesinana gunsallunisdidufenis uay
YAAINS

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:15 ‘ ‘



42

ﬁj’ Journal of Transportation and Logistics
J No.10 Volume 1 2017

R =ty
AR nsvudwssalil, nsvudedud, solv
Abstract

Government policy, plans and legal regulations involved in the development
of rail freight transportation in Thailand were investigated. Problems regarding rail
freight were divided into three sections: 1) the early National Economic and Social
Development Plans focused strongly on the development of road transport; however,
increasing oil prices necessitated lower cost modes of transport and policy altered
to support an increase in rail freight infrastructure, 2) the outdated regulations were
ineffective, with new laws required to manage and control the rail network with an
accumulated deficit of almost one hundred billion baht and 3) other operational
constraints including the lack of measures to promote and encourage the use of
rail freight transportation and the poor public image of rail freight services need to
be addressed. A new scenario for the development of the rail freight network was
proposed as a national development plan which was not based on policy management
but offered continuity with a clear direction. Investment in rolling stock is required to
transport sufficient quantities of future cargo and optimize services. Regulatory laws
require improvement to modernize rail transportation. The government must amend
legislation pertaining to the control of railway administration and empower the State
Railway of Thailand to operate and provide services for Thai citizens. The provision
of efficient public services is required through effective management and operation
of rolling stock as a profitable enterprise. Other solutions include the promotion and
encouragement of the private sector to utilize rail freight services and structural reforms
to establish a more efficient operation. A State Railway organizational restructure will
increase efficiency, using cutting-edge technology and equipment while maximizing

human resources.

Keywords: State Railway of Thailand, Freight, Railway
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ABSTRACT

This manuscript presents the review of key performance indices (KPI) on
both Thailand’s and foreign port operations to determine the set of KPIs that would
be suitable for ports under the Port Authority of Thailand (PAT) supervision. Based
on the literature review of several port’s KPIs, we found that each port has its own
distinct KPIs due to its physical characteristics, users, operators and port objectives.
The research team then gathered the common KPIs used internationally and organized
the focus groups, both within PAT internal organizations and within external port
stakeholders to form tentative KPI set. This set was used to collect data from ports
under PAT supervision as well as private and other government ports both within
and outside Thailand for comparison purposes. It results in two KPI sets, including a
common KPI set that would be used for all PAT ports and a specific KPI set for some
ports. These KPIs can be implemented by PAT to upgrade its efficiency. Lastly, the
recommendations for PAT to improve its operations and collect KPI data on its ports

efficiently are presented.

Key Words: Port Operations, Key Performance Index, Water Transportation, Port

Management
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ABSTRACT

The main responsibility of Traffic Management Center (TMC) is to report
traffic conditions to road users, so they can use traffic information to plan their trips
accordingly. For Thailand’s motorways, TMC staff usually assesses traffic condition
visually and determines the congestion level based on their experiences. However,
with the rapid traffic growth and motorway network expansion, monitoring and
managing traffic manually could be a very resource-intensive task. Thus, Department
of Highways (DOH) has planned to install traffic sensors on the motorways so that
traffic data can be collected and analyzed automatically. The main challenge is that
DOH currently does not have explicit criteria to translate traffic parameters collected
from traffic sensors to the existing traffic congestion scheme. Thus, this research
aims to investigate the relationship between the perceptions of traffic in view of the
traffic control officer and the perceptions of traffic in view of road users on motorway
with traffic parameters measured by the actual traffic sensors. Thirty seven of TMC
personnel’s and four hundred and fifty people of the road users on motorways were
interviewed and asked to evaluate traffic congestion levels from situations shown in
the videos. The authors then compared the responses with traffic parameters. Ordered
Discrete Model was used to determine key factors influencing perceptions of the TMC

operators and drivers.

Key Words: Traffic Congestion, Congestion Measures, Ordered Discrete Model
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1281 Fudi U3unauasn9s | 8nsnsivia | Annudaiede |AnuRuwiy
(F) \dy (na./33.) | (AW/n3./¥09
(AW/vY.) 23199)
0:02:30 19/4/2014 239 717 92.85 1.72
0:07:30 19/4/2014 241 723 89.48 8.08
0:12:30 19/4/2014 252 756 92.24 8.2
0:17:30 19/4/2014 236 708 90.04 7.86
23:52:41 19/4/2014 255 765 91.99 8.32
23:57:.41 19/4/2014 230 690 92.01 7.5
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fulsdasy (Multicollinearity)
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M19199 5 AuduiussenindadudmsunuudsiavesimtnaudaiuaNaTeg

4 5 6 7 8 9 10 11 12 13 14
1. Gender
z 2. Age
5% |3 Education -.226™*| 252"
E 4. Experience_Work .220** | .578** | -0.092
“%n 5. Affiliation -337%%| =237 | 4217 |-
€ [6. Position .410* | .446™* | 0.062 |. -.291%%
:% 7. Frequency of Motorway |=257**|.262"* | .284** | .159%*| .369**
§ 8. Type_of Car -0.028 | .133* | 372*| 0.014 | 0.050
i 9. Driving_Experience -.320%%| .417*¢ | 296** | 283" | 0.056 | -
10. Frequency_use_Car -196*%| .242*¢ | 275%% | 0.077 | 172" -
11. Volume 0.002 |-0.020 | -0.012 | 0.000 | 0.026
§§ 12. Flow 0.002 |-0.020 | -0.012 | 0.000 | 0.026 1.000*%
B§§ 13. Speed 0.003 |-0.020 | -0.021 | 0.002 | 0.012 |-0.008 | -0.015 | -0.031 | -0.022 | -0.025 | -~.373** |-
€= g, Density -0.005 | 0.004 | 0.013 |-0.005| 0.011 | 0.003 | 0.013 | 0.019 | 0.010 | 0.015 | .576** | .576** |-956**

“UBLne ** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

o

Fa1nMTiaserdadendanadonisiuian1maTasiiuuuIaelgaLuUaRy
wuihdadeninarenisiuianmanasluyuuesveudminnaudaiuauasas (@mnseds)
HiiestaduauAUrUILIUYBINTEUADI19S (Density) ad Uaztuies 1 Jadaiviniu

AN51971 6 LLUUﬁi’waaqms%’uﬁamwaiwﬂugmawmLﬁwwﬁwﬁquémuqmmm (@mnseds)
Number of obs = 296
LR chi® (1) = 362.09
Prob > chi’ = 0.000
Pseudo R* = 0.5819

Ordered logistic regression

Log likelihood = -130.10284

Congestion Coef. Std. Err. z P>|z| [95% Conf. Interval]
Density 0.3695 0.0350 10.570 0.000 0.3009 0.4380

/cutl 6.8824 0.6860 55378 8.2269
/cut2 11.8825 1.1163 9.6946 14.0703

HARINNTASLUUTIADIN5TUTaN MRSy tse e s Mt NgUEAIUANATIAT
@ansede) 3nnsldtadoanumuiuiuresnssuaasnas (Density) awnsadoulveglusgy
Yosaunslasail

Congestion = 0.3695 (Density) (2)
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a1 Congestion < 6.8823 NUBD9 AATNAT1IARDIG (FLTe7)
6.8823 < Congestion < 11.8825  yNeii @nmasasUunan @vaes)
Congestion > 11.8825

NAUNTVOUUUTINBINTTUFANINATIS T UL DR UIMINNAUIAIUANITINT

= a % =
NUYDY ANINATIATAAVA (FUA)

(@amnszde) wiuladnasesaneduuseansut i uUTAUNUILLUYDINTLUADIIDS
(Density) fiasaavanaiduuin (+) Tuningaudn Wednmas1asiuSIaANLMUILILYDS

v @

ﬂi%LLﬁﬁ]ﬁ’l’\]iLﬁuﬁjﬁ%u Lﬁ’]'mﬁﬂﬁquémmmm’m @3z ﬁLLmIﬁuﬁ%%“Ugimuamw
9519591 AeANMATNSANTR (Eunq) 11nBety lumnseiudnyg winan wasasiusunn
AMUNUILUUYDINTZUEITIVTANAS Lﬁwuﬁwﬁquémmmaﬂ% (@19n3209) aziuwiliudios
FuSsEAuaNINATIATI ARANINIITARDIT (FLTen) WNBaT Ui

8.2 l,muai’ﬁamﬂﬁ%'uj’:amwaiﬁfasmnﬁ'ﬂuﬂaﬂjaaﬁ%ﬁ%sauutﬁumwmaﬁmw
FEAT PR NIETRR

c?hLLﬂﬁm%‘Lumsa%dLLUUﬁT']aaamﬁuiﬁmwaswﬂuymawaqQ’éﬁwﬁﬁauuﬁu
manasfieesewinadlos Ussnoudes 14 duds Taouvadu MUsmunsTuianm
35195 1 fuUs MuUsiusudnuaenuasygiawazdiny 9 duus wazfiwusaunieny

AUANYLNNATIAT 4 FIUUT fanN5197N 7

M19197 7 suUsdmiuaiianuudnasinsiuianinasasiuyuse e tul

Fodauls Uszinnaands Fodauus Uszinnaands
Congestion (Y) n’li%’Uzi;amWﬁli'mi Experience_Car
SEAUANURATR Usgaumsainsdusa @)
Gender Type of Car AnwaENaATYgNLaY
LA UszLansa Heau
Age Frequency of Motorwa
91y (¥) auitlunsldmanans
furyszrnadioswedUann
Occupation Volume
21T anvauzmaATegiokas | USHI9919 (AY)
Education deau Flow
SEAUANSANY Snsnslua (Fu/dalue)
Income Speed qmé’nwmzmwsws
s1ele Ay Alaums/ Al
Accommodation Density AMURUILUL
fifinende (Aw/Alaluns/49999199)
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lun1sfnwiassillunisadisuuudiasinisiuianmasiasluyuueswesduiise
VULAUNA1NAETEUINEID9 98NN5U98lunTIAs1eiduUs s aNSandu s sening
FanUs Nanue 13 AkUSNANNTIAT AU U AN TANAUNUTTENIA I UTAUSULUUT 1889
M35UTanIMaTRslulaLe BT UTTaUUAUN IV AYTEnIaies asnudadeni
AT EAEN1NTIRTIIlAdUUsEAvTavduTus senIeuUsAsud e sulunsasswuy
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seNAUTasy (Multicollinearity)

M19199% 8 AnudUTussEnINUadudmTunuudsave T ulsaumduN Nl AYIEnIN

A
[SNON
3 4 5 6 7 8 9 10 11 12 13
1. Gender
ﬁ 2. Age -.185%
‘gé 3. Occupation -076%| 167
E 4. Educational .253%% |-.201%¢| -.335*%
? 5. Income .059%% | .229** | .103** | .311**
% 6. Accommodation -044* | .075* |-.055**|-.141**| -.104**
% 7. Experience_Car -.232%%| 795%% | .141%* |-136**| .289** | 0.009
;é 8. Type_of Car -101%%| -0.030 | .138** - 297%*| - 169**| .209** | -.
9. Frequency_of Motorway -119%¢ .108** | .052* |-.256*| -0.037 | 0.035 | .
. 10. Volume -0.003 | 0.004 |-0.004 | 0.003 | 0.006 | -0.020
%E 11. Flow -0.003 | 0.004 | -0.004 | 0.003 | 0.006 | -0.020 1.000%¥
a%g 12. Speed 0.000 | 0.003 | 0.003 |-0.001| 0.016 | -0.034| 0.013 | -.048* | -0.009 |-.274**|-.
< 13. Density -0.002 | -0.004 | -0.001 | 0.002 |-0.013 | 0.022 | -0.010 | .047* | 0.012 | .511**| 511** |- 955%*

“U8Lne ** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

'
=

Fsnmsinsgitadoiidsaiensivianmasasisuuuiasdgauuudiiy
wuiriadeidnadenisiuanmanaslugumeswesTudsouudumanarsfiaysening
oaifies 3 Jadeiifiddoddyifunisivianmesesluyueswesiiuidsn fe engues
F90T (Age) sausTLAMsasusvIAAN (Type_of Car_1) LAYANUMUILULYDINTLUAIIINS
(Density) & YUzt
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Ordered logistic regression Number of obs = 2250
LR chi* (1) = 2606.76
Prob > chi’ = 0.0000

Log likelihood = -1143.7613 Pseudo R* = 0.5326
Congestion Coef.  Std. Err. z P>|z| [95% Conf. Intervall
Age -0.0101  0.0051 -1.990 0.046 -0.0200  -0.0002
Type of Car 1| 0.2442 0.1128 2.160 0.030 0.0231 0.4654
Density 0.3179 0.0099 32.110 0.000 0.2985 0.3373
/cutl 5.1626 0.2729 4.6276 5.6975
/cut2 8.9209 0.3465 8.2417 9.6001

HARINNITATUUUTIBIN5TUTANMITs U NNBIv I TUT IO UEUN19Ma
MavszriadiosasnsadeulieglugUvesaunisiana
Congestion = -0.01 (Age) + 0.244 (Type_of Car_1) + 0.318 (Density) (3)

a

o Congestion < 5.1626 NUNYIIFNINATITARDI (FLTw2)
5.1626 < Congestion < 8.9209  yNENEANINATIRTUIUNAW @AGe9)
Congestion > 8.9209 NUNYAIFNINATIATANTA (FLA)

INFUNITVIMVUTIAINITTUT AN N9l uyuLeef TuT aziiiuld

'
a

Lﬂsammaﬁ’wssﬁwémﬁwﬁaLLUimqmaﬁ;:I‘iTU‘Tj (Age) fpBosmneay () yneAud Wl
fiuifionggaiudnuuzmsiuianmanessdunliuuianmenasianinaasadesia
@) 1ndstu Tumassatutna mndduifiongosas SnvagnsUszdiuanmosaseed
wliumssuanmasashanimesiasinda @une inndetu dsaenndesiundnanueie
i naufesunienduotgtiesazdidnuazvniensualitla¥eunasfienuannsanuseanin
sassadnldfeninguigsety Fsezildnuauryniensusiiladuninailimusanuse

ANINATIDITORAUALAWIUNTN
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o v A Y = a o = a &
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e
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Quality improvement and cost reduction in the management

of a warehouse of gasoline-automotive parts.
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'913159, Anzladafind, anInendeysmn

E-mail: anirutka@gmail.com
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ABSTRACT

Currently, one of the prestigious automotive spare part companies who rents
a warehouse for storing whole raw materials and finish goods of Gasoline engine
relocate all stocks from the current warehouse to the new warehouse. After observing
and validating the operations management in the new warehouse, the author finds
many kinds of problem beginning with Goods-Receiving process via docks, Product
validation and classification process, Re-packing process and Transportation process
to customer.

Regarding the following reasons, the author has an idea to improve the
quality of operations management process and reduce the loss cost by using the
continuous improvement concept, which is a part of Total Quality Management
(TOM) to improve the quality of each process in the warehouse and increase higher
efficiency of operation process and customer satisfaction and optimize the loss cost
in Transportation problems and Quality control problems.

Apart from that, the result of quality improvement in operation processes that
consist of Product validation and classification process, and Transportation process is
greater for the quality level and the problems are slightly decreased from 69% to 34%
for Transportation process and from 63% to 0% for Product validation and classification
process. Thus, the loss cost of its operations will be decreased more. Additionally,
the operations management in the new warehouse is higher efficiency and customer
complains are reduced more than 75%. Consequently, the new warehouse will be
able to bring all work-instructions and Q-Points to be the standardization of quality

control in other related processes.
Key Words: PDCA, Continuous improvement, Warehouse management, TQM
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The effects on Steel Importation to Thai Economy
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The analysis of the impact of steel importation on Thai economy is the study
on cause and effect between the values of steel importation and the gross domestic
product. Granger’s Causality approach is used to examine the statistical significance
of the two factors during the years 2000 — 2014. The result shows that the value steel
importation has no impact on the gross domestic product of transport sector and the
country. On the other hand both of them affect the value of steel importation. The
study suggests that the covernment should help to reduce cost of the imported steel

which will increase the gross domestic product.
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(Autocorrelation) Tessudsoan InensiAdLUsTiAnw1W1viNTT Lag wazwm Difference
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auuAgIuilddmiuneaeu e HO A1 Msdmesynmvemthiudsivenaaey
fiAwinfu gud damn Accept HO uanan nsasuulamesiudsdassivliiinalag de
faudsm (Faudsiifnw) ednefiteddameada wie oranamildth fuusiuliduanvg
YouuUsAiFny) Tunandufumn Reject HO waned nsiasuulasuesinulsdassiy
Tnasiofiuysniy ﬁf’uﬁaéfquﬂsﬁuﬁmmLfﬂummﬂumaﬁ’u auyAgudmiunsnnaey X
ua Y fio

35797 15VUAMAaLIaTaFAa aUUR 10 1ay 1 W.A. 2560

28/6/2560 14:01:31 ‘ ‘



) Journal of Transportation and Logistics
118 @ No.10 Volume 1 2017
Dy

naday X nadau Y

b. =0 xhiduanmnuesv)

H, /3 0 x liduamevea v) .
b # 0 X Wuanwgues Y)

H,:
H /3 #0 x\Juaungres ) H

nMIvndeutisdIRyeans agld F-Test 1lpsanddnuiuvesdllsiuand19ny
Inganslun1sAmuIn LanwiaReaunisn 6

_ (RSS, —RSS,)/m
RSS, / (n—k)

: F(m,n—k) (6)
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4. HANNTATITA
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founmsthlunaaeu Liesanmsdasudslieglusuuuufananazannsatisantiymimg
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fusuruanuatInale FelndAgaiuaud@neIved Ghosh (2006) waz Ra (2008)

Feglmnuagingu 1 Aty Msesizagldanuatwinny 1 Tunseuie

A1319% 8 nansnageundumadunadusenitgarmnsidmandududsndnwm

Null Hypothesis: F-Statistic Prob.
IRN  Liduamgsenisiasuulas TPI 1.96304 0.1888
TPl iduawngsensiasuuvas IRN 4.50203 0.0574
IRN  Liduawmgsensiasuulas GDP 0.0405 0.8442
GDP liduamgsensidasuuas IRN 4.9619 0.0477*

o o £

nanewn: *Ujasanuigiunaniseaulivddgynisadaniesas 0.05
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ABSTRACT

This manuscript compiles the data collection of land uses around transit station
in terms of density, mixed use and land use types that correspond with the Transit
Oriented Development (TOD) concept. Through this end, the surrounding areas from
six selective stations in Bangkok and three stations in Singapore within the radius of
500 meters from the transit station exits were investigated and analyzed for the land
use indicators, including densities such as Floor Area Ratio, average number of floors,
etc., mixed use percentages and the percentage of land use areas that support the TOD
concept. The data show that land uses around Bangkok transit stations do not match
with TOD concept comparing with Singapore ones. It was found that transit stations
which have higher density, mixed-use land development and high percentages of land
development areas that support TOD concept clearly have higher transit ridership. The
data from this research yield important information for related organizations to issue
measures and regulations for both existing and future land use development around

Thailand’s transit stations such that they would better support transit ridership.
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1. Introduction

Transit-Oriented Development (TOD) is the design concept to encourage
the use of mass transit through land use and transportation planning. Generally, the
TOD consists of supporting high-density and mixed-use development near transit
station, constructing walkable networks and open space to transit stations as well as
facilitating feeder modes for transit riders (Cervero and Kockelman, 1997)). TOD has
been implemented in several cities around the world. Notable, Hong Kong has planned
new transit lines along with new town development through the use of TOD concept.
The Hong Kong Railway Corporation Limited or MTR who runs Hong Kong's Mass Transit
Railway and is also a major property developer and landlord in Hong Kong has reported
that most company profits are obtained from real estate development by rail station
property rental and housing development in the area with 500-m radius from the
station exits. These developments make MTR profitable and can invest in further rail
network expansion. In contrast to Thailand, the Mass Rapid Transit Authority of Thailand
(MRTA) has developed mass transit lines with the main objectives to alleviate traffic
congestion in Bangkok. Therefore, all lines are constructed on the dense communities
with no available space for state real estate development.

This manuscript focuses on the land use aspect for TOD development,
which consists of two components: 1) high-density development and 2) mixed-use
development. For comparison purposes, existing land use activities around sampling
Bangkok mass transit stations are compared with ones in Singapore, considered to
be one of the TOD-successful cities. This analysis will yield important information for
policymakers and provide evidence for academicians for understanding the impact of
land use characteristics on transit ridership. The reminder of this paper is organized
as follows. Section 2 summarizes related background research. The data used for this
study and analysis methodology are described in Section 3. Section 4 presents results
as well as their interpretations. Then, the fifth and final section contains concluding

remarks and policy implication based on this study.
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2. Literature Review

Originally, Cervero (1993) defined the transit coverage area as a “donut”
represented in Figure 1, and determined the share of commute trips via transit among
those residing in the donut found that the rail passenger those living within 0.5 mile
of a rail stop were around four times as those living within a distance between 0.5
and 3 miles from the station. This study collected the data from transit stations in
California and also found that 52 percent of the traveler who lived away from transit
switched from drove to transit commuting upon walking distance within 0.5 mile of
a rail station. Therefore, the development of land use within 0.5 mile of a rail station
is very crucial to attract transit ridership and this concept has been developed in the

past two decades.

~

Figure 1: TOD Donuts (Cervero, 1993)

Past studies showed that the TOD concept generally focuses on the 3-D
planning principles as follows: density development, diversity which is mixing land use,
and design with pedestrian-friendly (Cervero and Kockelman (1997), Chakraborty and
Mishra (2013), Sung and Oh (2011) and Jun, et al (2015)). High density development
in the area of 500-800 meter radius from transit stations is a key component to

make TOD successful since it brings values, economy, sustainability and efficiency
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for land development. Higher density reduces walking distances to transit stations
and can encourage pedestrian-friendly activities and business. In addition, mixed-
use development is also critical for TOD success. Mixing residential and business
development at a station could balance the flow of passengers alighting and boarding
the mass transit and bring transit ridership during non-peak hours and weekend.
However, it is not practical to have similar density and mixed-use guideline for all
stations since each station serves different functions and is located in different town
areas.

The Metropolitan Atlanta Rapid Transit Authority (MARTA, 2010), responsible
for transportation planning in Atlanta, Georgia, U.S. issues a design guideline according
to the TOD concept by categorizing all transit stations into seven groups based on their
characteristics. Categories (or topologies) have been used in the past Metro Atlanta
planning process and are still being used nowadays. For this specific TOD planning
concept, MARTA (2010) has developed a new station typology with seven categories:
urban core, town center, commuter town center, neighborhood, arterial corridor,
special regional destination, and collector based on building density, transportation
network and majority of land use type. These categories are intended to illustrate
thematic similarities and differences, rather than pure types. Some stations might share
characteristics of two or more types.

In this study, we selected only four common groups, i.e., urban core, town
center/commuter town center, neighborhood, and arterial corridor for data collection
and comparison. MARTA (2010) suggests appropriate density values in each group
as shown in Table 1 below. Note that, the “Commuter Town Center” have the
same approximate density as the “Town Center” but it serves as a captive point for

commuters transferring to the mass transit system.
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Table 1: Appropriate Density for Land Use Development in Different Station Types
(MARTA, 2010)

Type of Station Floor Area Residential No. of
Ratio(FAR) Unit/Acre Floors
Urban Core 8.0-30.0 75+ 8-40
Town Center/ 3.0-10.0 25-75 4-15
Commuter Town Center
Neighborhood 1.5-5.0 15-50 2-8
Arterial Corridor 1.0-6.0 15-50 2-10

In addition to density control, MARTA (2010) suggested land use types that
would not be located inside the TOD zone (0.5-mile from the station exits), i.e., any
car-related facilities such as vehicle dealers, car repair shops, parking, and heavy plants
would not be inside the TOD zone, low-density facilities such as single-family houses,
large supermarkets, resorts, gas stations should not be in the TOD center and ones
that require special permits if being inside the zone such as hospitals, laboratories,
etc. The guideline also encourages facilities such as groceries, high-density housing,

and farmer markets to be in the TOD zone.

3. Methodology

Three station types, i.e., town center, commuter town center and neighborhood,
in Bangkok were selected. In each type, two stations, high and low ridership, were
specifically picked for comparison purposes. In addition, three stations in Singapore
were selected for data collection as well. The station names as well as average daily
passengers are shown in Table 2.

The data collection is done through the use of Bangkok Metropolitan
Authority’s 2-D Geographical Information System (GIS) which shows the land use
activity of all buildings in Bangkok. We also verified the database manually by walk to
ensure its accuracy, especially on existing building uses, in the areas of 500-m radius

(TOD-zone) from station exits as shown in Fig. 2.
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For analysis propose, we separated the areas into two parts: 1) public space
includes roadways, sidewalks, parks and other public open spaces that anybody can
traverse; and 2) non-public space includes the buildings and open-space around the
buildings, which are not for public use. Then for density analysis, we calculated the
following indicators: 1) Percentage of each land use type; 2) Floor Area Ratio (FAR),
which is the sum of total floor areas divided by total area; 3) Public Open Space Ratio
(POSR), the percentage of public open space; and 4) Average number of floor, which
will be divided into three levels (within 250-m, between 250-375 m, and between
375-500 m) based on the distance from station exits as shown in Fig. 3.

Note that the station types assigned to each station in this study are based on
common characteristics of these stations by comparing with station types in MARTA
(2010). In fact, the types could be somewhat subjective due to unplanned land use in
Bangkok; however, they are comparable to the station assigned in the same category
in Bangkok. For example, BTS Victory Monument and BTS Wongwienyai are assigned
to be Commuter Town Center stations due to their characteristics as a major transfer

point between mass transit system and bus/van transit.

Table 2: Selected Transit Stations for Data Collection

Station Name City Type of Station Average Daily
Passenger
MRT Huay Kwang (HK) Bangkok Town Center 13,445
MRT Rachadapisek (RD) Bangkok Town Center 6,960
BTS Victory Monument (VM)  Bangkok Commuter Town Center 228,276
BTS Wongwienyai (WY) Bangkok Commuter Town Center 72,032
BTS Krung Thonburi (KT) Bangkok Neighborhood 52,346
BTS Taladplu (TP) Bangkok Neighborhood 32,519
MRT Orchard (OR) Singapore Town Center Data not available
MRT Chinatown (CH) Singapore Commuter Town Center Data not available
MRT Sengkang (SK) Singapore Neighborhood Data not available
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Figure 2: Scope of Data Collection

Figure 3: Three Levels based on Distances from Station Exits
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For mixed use analysis, we separated the land use activities based on travel
patterns into five categories: 1) resident; 2) day-time business; 3) evening-time business;
4) commercial area; and 5) miscellaneous land uses with no distinct travel pattern.
We also separated the type of land use activities into three types: 1) Pro-TOD such as
office, grocery stores, high-density housing, shopping malls, schools, etc; 2) Against-
TOD such as vehicle showrooms, car parks, vehicle maintenance shops, gas stations,
single family houses, etc; and 3) Neutral-TOD such as hotels, hospitals, laboratories,

etc.

4. Findings

For density comparison, Table 3 shows density indicators such as the
percentage of public and non-public spaces, FAR, POSR and average number of
floors in the areas of nine transit stations. From Table 3, Bangkok stations generally
have higher percentage of public areas that are not walkable (road and river) while
Singapore stations has higher public open spaces. For density comparison, it is obvious
that Singapore has higher density development since Singapore stations mostly have
higher FAR values than ones in Bangkok even the Sengkang station is located far away
from the downtown area. For the number of floors, we found that besides Chinatown
station, a preserved cultural zone in Singapore, average number of building floors in

Singapore are much higher than ones in Bangkok.
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Table 3: Density Indicators at Nine Selected Stations

Public Area| Non-Public | FAR POSR Average No. of Floors
Station (%) Area (%) (%)
Name Road/| Open Building | Open Level | Level | Level |Average
River |Space Space 1 2 3
HK | 23.85]0.72 | 5225 | 23.18 | 3.57|0.72 | 549 | 556 | 4.58 5.13
RD |15.18| - | 31.70 | 53.12 | 1.39| - 417 | 3.67 | 3.35 3.73
VM 9.31 | 4.33] 36.40 | 49.96 | 238|433 | 427 | 690 | 6.07 5.65
Wy | 1735 - | 4394 | 3871 |226| - 6.44 | 342 | 3.58 a.24
KT | 13.56| - | 36.64 |49.80 |242| - 774 | 573 | 394 5.73
TP 9.44 - 13129 | 59.27 | 1.15] - 377 | 257 | 3.61 3.33
OR 7.03 - | 4286 | 50.11 | 510 - |10.31 | 10.34 | 1274 | 11.06
CH | 11.66|10.11| 36.39 | 41.84 |3.08 |10.11| 837 | 490 | 597 6.23
SK 488 | 4.13 | 2691 | 64.08 | 3.15|4.13 | 12.13 | 823 | 11.96 | 10.64

For land use activity analysis, Table 4 shows mixed-use and percentage of
pro-TOD areas at nine selected stations in this study. For travel-pattern analysis, we
found that for Chinatown and Orchard stations in Singapore, the commercial areas
cover more than half of the total areas near the stations. However, the residential and
day-time business areas remain significant high proportions and well balance each other.
In contrary to Singapore, the proportion of residential and day-time business areas
on Bangkok stations are unbalanced and bring transit line crowded on one direction
while nearly vacant on the other direction. By looking closely to the land use types
according to TOD concept, only 41-58 percent of total areas around Bangkok stations
are considered to be pro-TOD land uses. This is sharply contrast to Singapore downtown
stations (Orchard and Chinatown), which have 81 and 92 percent, respectively. The
percentage of pro-TOD land use is probably a main cause that affect transit riders as
evident from each Bangkok station pair (HK vs RD, VM vs WY, and KT vs TP) which has
similar station types, i.e., town center, commuter town center, and neighborhood,
respectively. Notably, the stations with higher pro-TOD area always have higher transit
ridership.
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Table 4: Mixed-Use and Pro-TOD Indicators at Nine Selected Stations

% of Land Use based on Travel Pattern % of Pro-TOD Land Use
S:IZ?:): Resident|Day-timeEvening-|Commercial | Misc. | Level | Level | Level | Total
Business| time 1 2 3
Business
HK 69.53 5.07 5.78 15.38 4.24 | 59.02 | 57.40 | 52.89 | 56.05
RD 76.18 2.07 - 14.01 7.74 | 46.55 | 41.37 | 36.71 | 41.46
VM 36.38 | 32.58 - 24.80 6.24 | 57.75 | 61.20 | 55.96 | 58.10
Wy | 80.16 177 - 11.27 6.80 | 63.60 | 42.24 | 53.29 | 52.90
KT 80.98 5.20 - 8.14 5.68|61.20 | 61.39 | 52.15 | 58.05
TP 7251 2.39 0.04 13.89 11.17] 63.68 | 39.64 | 58.72 | 54.36
OR 27.24 | 17.20 - 50.40 5.16 | 78.12 | 74.51 | 9596 | 82.42
CH 12.62 | 13.70 | 0.92 64.07 8.69 | 94.59 | 86.73 | 93.22 | 91.93
SK 55.16 | 10.06 - 1.63 33.15| 73.50 | 41.08 | 63.46 | 56.05

5. Concluding Remarks and Policy Recommmendations

In summary, by comparing among Bangkok station pairs, the stations with
significant higher transit riders usually have higher-density land development around
the stations. This can be observed through several density indicators such as FAR,
average number of building floors. In addition, mixed-use development could bring
higher transit riders as well if there has been a balance of several land use types with
different travel patterns in the TOD zone. In addition, land use activities in the TOD
zone have played a significant role to attract transit riders. However, due to lack of
TOD land use control in Bangkok, only around half of areas around Bangkok stations
are considered to be pro-TOD land use types.

For Singapore city, considered to be a successful city in implementing TOD
concept, the areas around transit stations mostly have higher density and mixed-use
land development. The percentages of land development areas that support TOD

concept are very high as well.
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For policy implication, the data presented here will be used by Bangkok
Metropolitan Authority to issue a city planning guideline such as a regulation to
building density control and supportive measures to create mixed-use development
near transit stations. In addition, the government would specify which land use types
can be located in the TOD zone especially on the newly constructed transit routes.
Nevertheless, it could be difficult to implement these regulations and measures on
existing Bangkok stations since most areas are occupied by private owners and buildings
are already been constructed.

For future research, this research could expand by creating transit ridership
forecast models based on the land uses around stations. These models will be useful
for transit planning if there have been changes in land use pattern around any transit
line. Also, since the TOD concept is not only about land use development around
transit stations, but it relates to creating walkable pedestrian network towards the
stations and linking other feeder modes to facilitate transit riders as well. The number
of riders could thus depend on these accessibility factors. More studies would be
done by comparing the transit stations with similar land uses but different accessibility
factors. This kind of research would bring a better guideline to encourage more transit

riders.
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