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from road transport services liberalization were small countries which could manage
low cost of operations and labor. The lessons learned from European Union could
not be totally applied to Thailand and ASEAN. Possible approaches for Thailand
to promote international road transport should begin with the establishment of
transport agreements in sub regional and bilateral levels. Critical issues comprise
the harmonization of technical requirement, truck weight and dimension, safety,
qualification of transport operator and freight forwarders, and customs formalities.
Afterwards, other critical issues should be gradually pushed forward including truck
quota, designated routes, transport and trade facilitation, cargo tracking and tracing,
third party compulsory insurance and other insurance, transport of goods in transit,

and multimodal transportation.

KEYWORDS: International road transport, Transport agreement, Road transport services

liberalization
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ABSTRACT

Currently, Thai police petrol route has not been systematically analyzed. Also,
the analysis of patrol routes has not followed the concept and theory to develop the
plan. This research aims to develop the conceptual framework of motorcycle patrol
route in Samed police station, which its population is Chief of Police Station, Deputy
Chief of Police Station and Inspectors (Patrol). Depth interviewed literature reviews are
used in this research. The content analysis was applied to analyze for developing this
conceptual framework. The research findings present the conceptual framework of
motorcycle patrol route in Samed police station. This framework shows the application
of traveling salesman problem and PDCA for patrol routes planning. With this plan,

the police station can apply to reduce the numbers of crime in the area efficiently.
KEYWORDS: Patrol route, Conceptual framework, Traveling Sales Problem, PDCA
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ABSTRACT

This article presents the framework for selecting economic activities for border
areas through quantitative criteria to evaluate the potentials of industrial activities
and locality. The framework consists of four steps. The first step is the assessment
through secondary data including production factors (raw materials, land and labor),
infrastructure and utilities (higshway, railway, port and airport, electricity, water supply
and telecommunication) along with the proximity of areas to border checkpoints as
well as existing economic activities and government plans. Then, the second step
involves interviews of local businessmen and specialists to list possible activities. It
is followed in the third step by a detailed analysis of factors along with field surveys
from local businessmen and residents for their comments and acceptance if new
economic activities are invested in that area. The results are then weighted by the
opinions from industry experts. Lastly, in the fourth step, the overall evaluation is
conducted to avoid the overlapping industrial activities in the neighboring areas and to
enhance the efficiency of policy implementation by the government. This framework
can refine suitable industries for border towns under the circumstances that Thai
government is currently developing industrial activities and special economic zones
for ASEAN Economic Community. Examples of implementing the framework in Nakhon

Panom and Mukdahan are presented as well.

KEYWORDS: Border management, Industrial analysis, Production factors, Logistics
policy
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ABSTRACT

This research investigates the existing trade and transportation network
between the lower Southern region of Thailand and North Sumatra Province, Indonesia.
The main finding is that although both regions have developed transportation networks
and trade facilitation well in form of either direct maritime connection or connection
through Penang State, Malaysia, the actual flows of trade volumes and passengers
are not sufficient since both regions have a few industry and regional economies rely
mainly on agricultural sector with similar product resulting in low transport demand.
For tourism activities, although both have renowned attractions, not many tourists
have travelled between them yet. To explore the potential of trade and transportation
network efficiently, the industrial activities in the hinterlands of ports in Trang Province
should be promoted, with agriproduct processing and Halal food industries as the
targeted industries. For tourism, the collaboration between two regions should be done
to attract both local and non-local tourists in the area, as along with the improvement

in the facilitations to support traveler.

KEYWORDS: Southern Thailand, Sumatra, Connectivity, Trade, Tourism
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2) BPS-Statistics Indonesia. Tourism Available from: http://www.bps.go.id/
Subjek/view /id/16#subjekViewTab3| accordion-daftar-subjek2 [4 November
2015].
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ABSTRACT

Thailand’s coastal shipping rates an average of 6-8 percent. Problem and barrier
of cargo coastal divided into three groups; 1) The problems of national development
plans and policies on coastal transportation in any level of national plans which
are defined through a modified form of road transport to other modes of transport
that theirs cost are cheaper like water transportation and rail transportation. Most of
budgets were spent with a dredging and a studying for the construction of a new port.
The key issue of infrastructure is about a port’s location which most of their location
are not in appropriate location. The cargo ships that is smaller than 28 meter can be
docked in a deep channel about 4-5 meter. Conversely, the larger ones have to wait
for the water level up to the highest level then they can be docked. However, there
would happen some bad traffics and accidents at this time. For using small cargo ships
load products to large one, causing double handling. In this situation, there are many
problems which are related to the location from this followings; a lack of space at the
back of the import and export products, lack of the supported from industrial estate
and lack of connection to the port. 2) The problems of regulations relate to control
with coastal ports, ships and coastal cargo 3) Other problems relate to problems of
the coastal ports management by Treasury Department, for example, lacking of the
measures to promote coastal shipping, lacking of staffs on coastal ships and lacking
of experience in marketing. Moreover, to manage the problems of coastal transport
system and transport development plan for its coastal clearly and continuously, to
determine budget for development properly and to evaluate performance efficiently
which are possibly not achieved target so the establishment of the Committee of
the National Port Authority to solve those following problems by policy formulation,
infrastructure improvement and related regulations should be in cooperate from
relevant authorities. In order to reduce a complex procedure to be streamlined to
work, there should be set for guidelines and measures to support coastal shipping
service. Equally important, speeding up the process of the coastal port opening as
quickly as possible that could support an increased volume of the coastal cargo as

well.

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

75

13/6/2559 11:46:38 ‘ ‘



& Journal of Transportation and Logistics
76 ‘)) No.9 Volume 1 2016
w

f
3

KEYWORDS: Coastal shipping-Thailand, Maritime transportation-Thailand

1. Ui

Uszinelnefianeilanziaeniie 2,600 Alawns SSmiaiinamensa 23 Swin By
Uszmemilaifinsvudsdudmneils Tagludl 2555 mswudsdummeluuseme fivsinags
fla 516 &y Jeguuuunisvudsduimenuuiidadausnniian fe 422.6 dusfy Andy
Spravnin 80 Tuvaiinisvuddudmeneihiviunoniios 44.26 drusiu wunliilunis
yudsduiueilinisudsundasidinndn mnFeudfisudounds 10 T wui dadiunis
yudsduimeneiedlve TSnslnowndsegiitosas 6-8 witu (wanduzud 1 uaz 2)

500,000
450,000 434018 440018 435147 430275 407591 428,123 424456 423677
397,976 W
400,000
350,000
300,000
g et L8
200,000 ——wann
150,000
100,000
50,000 24154  2M7 28198 27222  3pers 34254 315714 1218 20815 594,
u I:ﬁ 1;4 2;5 2546 M‘“M 254 2550 2551 2552
= : =
JUN 1 JUsuumsaudsvasussmalne U 2543-2555

7Y NFENTIAUUIAY

U 2545 dagdauzunuunisvuds U 2555 dadaugluuunisvuds

5UT 2 Wisuiigudadiunisvudaimneveilesendned 2545 uag 2555

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:39 ‘ ‘



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

)

Journal of Transportation and Logistics
No.9 Volume 1 2016

f
3

o

1.1 asfUszneuvasnisvuddudveils uwiseanduded
1.1.1 virdewieil
YiZoveiienasiuunaasiadineneil oendu 4 1m (LLamﬂugUﬁ 3) giadl 1) 612
Ineneulu A vhﬁaﬁﬁy'qa&uiﬁnm wsi i mszen withvidy wasusdihuwinaes ATOUAGY

PUTN ’;‘Jjﬂﬂiﬂﬁi;lV]ﬁUﬁ?ﬂ’]i AUNIEIAT AYNTEIATIU 5?N5Qﬂ§ﬂLWWMW1Uﬂ3 2) emlneilanyTu

v
=

& y i ' a v 8 = A oA y v - I & o
panlumneisnlvguaziseduindniianvesUseme vinseveilmzianuiliduviizeundn
Tnvdulngasegluimingayiuavsrees FinsendAy laun vSeuwnaualds viise
LIUANA UarvTavauanTuBNvaIei Wy nerIsvanues viuseihieinesaildy

oA o a P a P} | y o o & Y a
WiSalneiudanedn wazlunlenserisen 3) snlelans Funntduldunellaieniignues
UsewAlve viSeveilaidifniau viseviines Jmingsugisnt vinseaswan wasiinise
neIugn Jamdnasvan uag 4) dunnsiulazdesuaulzaz Lﬂumaﬁlqé}"mumawiaulﬁa Tng

o w

A b o o Yoo A I o | A b v
Vl’lLia“U’]EJEJWlmﬂig lmLLﬂ ‘V]'Wﬁaﬂul,ﬂ(ﬂ ffnaEJ'N‘VHLﬁaslﬂUﬂﬂwaqﬂquﬁﬂ’]ﬂimm@\iﬂigLVWTVLV]EJ

o

Aananslugui 4

AN

TaanInInuym

mnsaigiauiley
Tamunu

H amlnessuly
B onlnadinsiusen

B enlnadinsiunn

B SumiTu uazwaauAunzazm

JUN 3 hFeveilsvasuszmalng
w7 gunduazane. nsAnwUsaduaatuninnisldinGalne.

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

59.indd 77

I

13/6/2559 11:46:39 ‘ ‘



Journal of Transportation and Logistics
No.9 Volume 1 2016

[

oA ﬂ =) - L 4 I
NL396IVAN NUIIU JININE TS I51U

9

50989 TanTngs1eg3511l WlTeansIugn Jmdngevan

UM 4 vinSaveisndrAgnenialdvasuszmalng

1.1.2 Bofveils
Fedvneisardenduidelvedivhnisvudsdudisenitadiewingne q aelu
Userlne uasfinsudadhesniisumaninsinduiseimeils wnliudeveiluduazesn
fvsnnugeduesiwiaidles Tnslud) 2556 Tnudedmeiudadi-oen a duganing 2
AU 60,160 Wierd (Fauandluzud 5) uady
- Goudadh ruau 30,106 isad WuFefudadnfishuganinsunasadann
fign dwau 11,972 Wend1 Andudesar 40 vesdwudiiiouin sesman
sumannsaymsUsINg Tdefiudadn dwau 6,109 Werd Anduievas 20
wazsuanUmwn Yminszeesilieiudadn Sy 5,062 Wiead Anduies
ay 17

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:39 ‘ ‘



Journal of Transportation and Logistics
No.9 Volume 1 2016 @ I
w

T

- Beudeenn 1uau 30,054 Liwaan L‘i‘;luﬁaﬁLﬁﬂaaﬂﬁﬁhuqamﬂﬂmamﬁa
wnfiga $1uau 12,033 Werd Aadufesas 40 sesasnfe aumaning
aunsUsIng efiudsenn Sy 5,980 Wisad Amdufesay 20 wavenu
e Jminseeed dieudsoen 31U 5,077 Wienan andudosas 17

Srunudewav i $euau 14,799 iend Andudesay 49 vessuiuEor i

e wazdiuuSewamnoendiuiu 16,811 Wiend Amdudesay 56 v0ss1wIUTU
genvavLe ﬁwuaunﬁ%atﬂéﬁﬁé’qua avviouliduiSunaduddivuddl-ndu Sanaly
aunaify daduguassearomatauiuinisuudsmisssdudundudagsia filuudves
gliusmsuazglduinig yonani Beveilifiourindivuiade ssuing 100-1,000 Fuwun

14,000

wiba: d

11,972

12,000 12,033

10,000 -

8,000

6,109 5,980

St

u Fg0an

,969
2,000 1,726 1,729

1,028

858 872 -
457 44734, 329

267 178 178¢g,,

1921 10 4

fiuAanIng

3UN 5 Wisuieudnuiuteveils U 2556 Iuunauaudaning
u: AT

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:39 ‘ ‘



80

&)’ Journal of Transportation and Logistics

No.9 V« 12016
A 0.9 Volume

f
3

1.1.3 Audveils

upnneilaugusndiiihminuasUsinnsunn lidesnsanusialunsudauas
Lﬂuﬁué”lﬁﬁﬁm’ﬂajqqmﬂ paedAussilivesineidnvarein1snszaIsdusainaIanag
Tuganald uazmanziueen audneilsdnlvgiduduigulnauilna Sudausd 2554
Wuduun ﬁﬂ%mmﬁuﬁwwﬁjﬂgmdw 41,000 Wy Tl 2556 Wududvdn 23,847 Wy
wUndu dudndngean 5 Uszan toun ndadasitlasdes d5wiugen fe 17,565 fusy
Andudosay 73.66 sp9awnlann Fusdaman I3y 4,451 Wusu Andusesay 18.67
\Afisnuet fiduau 651 sy Anludesar 2.73 nandainuasdy q fdiuau 375 Wiy Aa
JuSeway 1.57 uazdilng 51wy 200 Wudy Andudosas 0.84 Audweileiidudud
Yreend I 21,594 wusu lududesnasgn 5 Uszuan lown ndndaueitingdey Jdwou
gaan Ao 17,737 usiu Anludoas 82.14 sesasunleiunn duddawman fd1uau 1,599 Wusu
AnvduSesay 7.40 Tanesiuel d91uiu 827 Andusevay 2.83 walldauet I3 656 Wusy
Andudenay 3.04 wazkandnnunsdu q S81uiu 446 Wy Andufesas 2.06 (wansly
gﬂﬁ 6 Lay 7)

Yenniiay msznaﬁﬂqﬁmﬁqé’ﬁuﬁwudquﬁ’] mademeilaaznesaln @ g
21000) ﬁLLu’ﬂﬁmqﬁua'&hqﬁiaLﬁm Tutuuszana 2556 dU3unaugada 7 mﬁué’ (wanslusy
7i 8)

5UT 6 Usunauduaueils JUN 7 dadaududrvieilavudagegn 5
AeuAU 2545-2556 Uszan U 2556
17: NFULN 7U7: NFULIN

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics Q)!)

No.9 Vol 12016 4
0.9 Volume

f
Y

#wdn (vud-viean),

Hussyiudoudimain 0.045 d1u 73y

Gowwila uazmasalal
(vudn-v1een),
0.07 &1 1.3,

14

JUN 8 gRudniinsvudevisile

v

P Y
N AFURINT

unfidn

UM 9 wWumaiuie Tustenussuunisvudeneils
71u7: 911 gUaUn. ensAansnisYesledlaseinenisyudimneeiniaAiiesasiunisidi
gussvnua T

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

59.indd 81

81

13/6/2559 11:46:40



) Journal of Transportation and Logistics
82 @ No.9 Volume 1 2016
R =ty

1.1.4 unmaiusauerla
oo luwdd nsvuadsaseeilsinnulaUSsuNINISVUEAINI0ULY LYY @105
YUAFUAUTIUNIN HAunUNsUUEaINIIFULUUNISVUEIRY AB 0.65 Um/Au-Alaluns
sepgnafunalinisrudIndummazUaIene IniEensamm uagyiniseunauads WU
g9 ineng o dszeznanavziaduninnieauu wiagltnailunishunisnnniinisuuEs
< ) PN
MeauUNNIY fakandlugun 9
uonnilsesthmeilmeavualngilvziaeninguaynziasuasiu dulngdiaam
e Ty 60 wins wazlinnudnanszauinasianlitesndt 3.0 wes seqnfidinudn
Pauiuil dinansenulaenssanisyudmaseveilaadlneagiann
1.2 YauLANISANwWIUlauIe
P | a v y v o = I P a
mMs@EnwINsYUdduAeilavadlneg laivusveunnisAneeandy 2 sume
1) suuleune FansAnwinseumaudsuleuiensvudngil wnuianwazuleuns
YaasgnildonsvudasHlulNuTmL T SEAUAY 9 WU WNUTRLLATEERIkaIANL
A 919 11 adu DA, 2504 - w.A.2559) wrugnsAmansnIsimuseuuladainduasing
WHUITAILN TUITEAUNTENTI U wasNARMESTULRTANN 9 MNeITes
2) Yademasnungung wagseideuiiietesiuvinge Seneil wagiisn1saaning
MAgURauFUA1Y8El
& Mo o o W v y a v y a y =
PadlamrunmanaauueInIsarels duameils waziseveilslunisAnw
Wil ARANUTALRIULINTY Aatl
1) Mseeils Ao nsamangaaninisllFdnAniislusiveandng usenann
191 nsenweiladunisarludiutinline
2) duAeils Ae AuANinisvudssItrisenelulsend lnesewieils
3) Bavedsazdanduselve awisaviniseiludiuininegls Insdnuauzvease
b oA o PR v y v v Jo D a v
gilavinnisanlananisaivieilanarnisainnalseme fetirualmsenvuduninielu
Uszne 1815wz o vinlusivenandnsiineidunisamneils wid1mnseaitiueanainyin
A A oA o 1 DR I P = o W
507 Walufwmnalsewna Toeseatiudunsamsusema NsAneIIAAuauLURRNIY
BanvinnsA1eElawint
1.3 NSDULUIAMUANYBINISANE
| a v YR | A Y a | a =
msvuddumyeiadusiuuunsvudsianansaliusnisvudslaluuiunamn &
AuvusieNIvUdIInd WelTeuiieuiunisvudduguuuudu o wilngdedninvesguiuy

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

RN 59.indd 82 13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics )
2) | =
No.9 Volume 1 2016

Ry

oAy & a o o ° va 1 YN ~ X | ' v |

YBINFUUANIRDIRIITUFURUUNNSYUADU vl Iganesiiu i iy Arldanglunisvueng
U AYUAIRDL LD ALEBIAT AU N1SNIERANFUlTTNTIIN1sTLdsdUA el lviin
1 o & a v = o A A o | ° o |
Ju Pndunvgdedimafnuulovisniasgiinium dethlugnisivuaunuiniunsvuds
duiveildlusziuyszma nsdaaSuguhuunsvudmneandaneg weuieninsgazsdunis
Juimdeuiieuruinuiimvualianuisaussgaudmanenivue uagn1svuaIdua
Mepdlasunsduaiuuazativayuainmasy wenanil msfinwnguunefiietesiu
m?uua'ﬂﬁmaﬂwzL?JULLu’mﬁLuﬂ’ﬁaﬁuaw WY AN SR STUUNSVLEASNERaa11150
WnTulAaenaniiase

2. Wlgurenasgidnasenisvudeduageils
2.1 wnuiauazulsunevassy Addensvudeneilduninsiamnny seduinag loun
wHUTRILLAT YN AL IALLYYIA 113 11 aTu (Un.A. 2504 - W.A.2559) WNUENSANENINNT

o

NAUI5TUULAaRANEVD9NY LAZUNURAILIUTEAUNTENTI NTH 2INATTUTEUIAUN NN
fifeadestunsvudeduimeils wuin NN sk siRuINg
yudsduimeislUlufemadiontu Tussdundnlunisimunded

1) miwaaﬂiaqﬁwwﬁjq mynaesesnensiiudelumeilmeia Wesiune

ANUEEAINUANTVUAEUAI VIO NN T

2) miLﬁuﬂizﬁw%mwmmmL'%@‘*U’]&Jﬁqﬁﬁagjl,l,ﬁﬂﬁmﬂ%u

3)  msasreiidersilauslng

4) msveuaauiidersilafivindeunanat

5)  msliflesdnsnanians vnihiivszanuulovenaunuindesg 9 Musema
6) ﬂﬁﬂ%"UUjﬁﬂﬁxam%ﬂ’lwmsmudqmqé’ﬁﬁ’]LLazm&JEjﬂuﬂﬁzmﬂ

7 duasulinsldssuurudamailulsemasazeilslinnty

Tooawizludsediud 4) 6) way 7) wWiulumsdaasuliinnsldssuurudama
Tuusemakavaneildliunniy L‘U?iaugﬂLLUUmiﬁuudqmmumﬁauﬂ%’gﬂLLuumﬁ‘*uudﬁuﬁ
Usgndandaam ansuyulunisvuds wazfunmsiuUssansnmnssnuladafndvesUssme

ufnue SRR ldT e sidurnamlouenaiglunisuudsdudmeils
aqﬂiﬁﬁqﬁ

1) ThinsneaswiSemeilslunatsvi wu iidetuss VEenuin visedual

e Wudu

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

MK 59.indd 83 13/6/2559 11:46:40 ‘ ‘



2)
3)

a)
5)
6)
7)

8)
9)

Journal of Transportation and Logistics
No.9 Volume 1 2016

U%’Uﬂqwhﬁamwﬁjq@m Toun Semugas
msUsuugssesthlufminmeld i sosvihidoasan videasunsend so9
tthunou

nsudledminansinrnmmaiude Wy vnasenivhideawan
msfmuasasangliutosdnmsumsaudamialunsumsidemeils
Andononyuanudmsdanisvindesils Teun VinSeiin uazvinseaual
SUAIRIARIEATTUNNTUSINSYIS B UA 9 R LLaz%’mmiﬂﬁwuLﬁaLauaﬂiaU
SrunanthiivesnEnsTuATUSMSTIEouneA
msneaswvinderelaidnifiviideunauat

nseusiAnseudnsANsEinTeTui-tuasluisauauads

2.2 99ANSMNYTRINUNISVUEIRUAY8ES Anatentleey aell

2.2.1 urgudaulgutenisvudeduanvieis awn

1)

2)

3)

a)

NILNTIANUNAL ﬁwuﬁwﬁﬁmum&gvmmam%ﬁ'Lﬁ'm%'aqﬁ’m’muaiwwijn Tuns
\aUszavsnmdny Tadadnd sruniseudsliifamuanansaunnay Wedu
gauNuiaun U 2558 fidmnglunisvudsdudlulsemamaiuagsn Yoy
ar 18.57 YeansuLAAUA VL

AN NUUTIUNIBLAZLHUNNTIUAWALDI19T (AU.) A1UUAULEUIgRAUN
sruulassadeiugudumsouds Ussndandsnuiarandununisvuas o
aﬁfuaqﬂﬁﬁmwudq?ﬂuﬁﬂmné’wﬁ’l wazeilaneglulssmeiiuay Wan
Wdednh wazvideveilsdnusnineuaznziasunshuiieliannsaldiu
WiSomeilinslulssmenaziidossninssema Tngmathuneniswamn
108 2565 fidndrunisvudsdudmainfiutiuandesas 15 Julidesnindes
ay 19

AAIZNIIUMTANESUNMIINEYEUNT huthfirruauleunsuazun TR
widseuIesyuu wazimuslinisudaneils uRanssumislumdsoun?
finsdndsranssumsimuvinge LLaZE]‘quﬂiillﬂ’liﬂ’li%uﬁ\w’lﬁlﬁjﬁuazﬁ’ﬁf’]
melulseme Warmusiirmanisimunnisvudensilaiassuy
ANENITUNTHAIUITEUUATUSINSTINNISVUANEUALAL USNNSURIUTEINA T
Mﬁ’]ﬁﬁ’mumLLmuqmmam‘Lszuwmwuﬁﬁuﬁﬁsﬁuﬂszmﬂiumwmu LU

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics
No.9 Volume 1 2016 @ 85
w

T

A15L59ARUNNSTITIBUS o e sl un S awranats tASINSHAILNIYINGEBYY
= y ) Y ' ) g A y v @ v
anvelanziaduasularening nswaufiuieilaniale Wudu
2.2.2 wirsaualIvguLaziiun1svudsdudvers laun nsudvidsdiunum
lumsauaumiunisieaseiisevieil Tewers uaznsiAusevell
2.2.3 wulgudaEsunanisvudeduavgels lawn nsudvingedlunuimdnanu
pilslunsadumsdaasunisvudieils own nasduasunsnidveund Wy Anwinay
AT THRIUIRINTVRAEEl NSaweils [Wusu
2.2.4 MU28UUIUITHAZINNISUNTaB18He Tun1sUSsMEaveile aviinuie
oA y = 4 ) < P R | o |
NuaLaIemels FarstuegiunsiludiveminFetu 9 wu msviiseurasemelng
AuaTauanall TanTann wagviiEoseunt NsliANgRa NI ILAUTEIALYY aua
VFeununme NIUsUSNY guavinieiasdluisuian Wy vimes vindenin uazrinige

GNGE

A ] 1a 14 v
3. ﬂ{]‘ﬂll']EJVISJNﬁGI?Jﬂ']i“UNﬁ\?ﬁUﬂ']“U']EJE]Q
ngnefiAgtesiunisuudneils widldidu 4 Ndu AD 1) NYMUNEAIUANLAE

o '

A y = y A a Y v oa v y
uiiSenells 2) ngrinesevieil 3) nguruneiiettesivauiueils wuag 4) ngvany

AN
A Y o | a a | y = o =
VlLﬂ&J’J‘SUENﬂUﬂ’]ﬁmLaiuﬂﬂﬂiﬁm’lﬂuﬁwwﬂd 3q8ﬁ3L@8@®QLLa@\‘1‘LUEUW 10

aguanedifisadasiunsvudenels

o ) o ; P ) duaduianssuns
iFeweily Goveila Aurnmoils o
YAl
- Ussmannp U ia - wszswdydRiselng - wipsliydAnaning - nsyswlygRdaaiuns
atuil 58 .A.2481 n.7.2469 Wdlvgund w.M.2521

- wszswliydAause - wszswdydiiause - nszswdydRduasunms

Tuthuiilne w2456

- wsyswlyalR duady

uazdnwdwandon

Tuvhuthlne w256
- wirnwdydAnaning
W.A.2469

aamu w.A.2520

WA W.A1.2535

- wszswlydR Msvinge
wieUseinelng w.e.2495

- wsgswlyaR n1sdau
gramnITLiUTEWAlNY
W.A.2522

- Wz wlnyalf ﬁsn'nﬁaq
W.A.2518

v [ ]

JUT 10 nguuneifeatasiunisvudsdufuieils

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



) Journal of Transportation and Logistics
86 @ No.9 Volume 1 2016
R =ty

= a A v ) | a v y vy 1
nsenwnguineifestesiunisvudduamiaerl ideasy dal
3.1 ngunefiieadesiunisvudduimeiluieunome Wunguunefinausunseaiiu
NUUNIUALYNTURDUTBINTUUEL FD
1) viFeneil insedufanisasnsgyllnaiifianuddy Snansznulaenseie
AnuUaeaievaseyvy Tun1sveeugniaeneasavseoveevinseveil
F9LTUNBUNILIA WBNAINTLNISNEES 19I5 089TiNaNSeNULAEMATIRBLEUNS
553UMA NMsasedsgnaauioninansenulagnsiislagdeuseduinaen
FhlinsneasinSesnludesiiniisnunsulinreulnunsslunisnsiaasy
| v = pRpRp Y | A aa | o A v & |
WU NTUIN 3R nsaindinisadrmEenfivualngauisasudels A
500 AUNTDAA FLHBITAYNTIEIIUNITIATITIHANTENUFMING DN TUdIUTDS
AFUSMITHAZIANITVING D ARIRTUSNBULYIANUT UL BT ot LY
WiseneglunnuguaveInIsvingen awegaielinsesadaafnisvinseus
Usewalne w.e. 2495 laun vinSouvauads vnengamm vinsenegluniy
auavesn1sliaugnaInngsuy awegnglansesvdyainislinugnainnssy
wisUszmelne e 2522 lauA visemnuang uagvinsenegluanuguaves
nsusuIsng aregnmelinseudyelinsiuiag we. 2518 W viuseaswan
1 = I3 1 = 1 I3 Y
WiFaguie wagvinserimes Wudu
2) Seweils  sesaunirusfanunsawrdoudtelaslusdinlulsene way
a v o g = | - Y o a
aunsavmasudneluduitn vsenzalusiesUsema feiinan Seveilanaviiu
A 1% gj U I3 <~ = v wa A
Bolulszinalatu avdendudelve aavziloununsessdygitelne w.e.
2481 uenandlunisiuseluiiuining SevieileazdesujuRnunsey
TyalAudeluiuilng we. 2456 Fulungumnedaszfeulunisdyasly
11911 BazkianNUUaBnN8nIe
3) Aueeil duAiinnsvuddaeFeveil agdeslfuRnunsnisaaninsly
o a a v a o A y A = A
nsaliunsvesduainiuseneildagiani iweidunisaunuluEessy
lovasuszmna

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics )
2) |
No.9 Volume 1 2016

Ry

3.2 aguuneingdeslumsduasumsvudedumueil Ingraneiifeites 31w 2
U A
1) wsgswdygRduasunswdyeund w.e. 2521 lanmuasuiaisenaglasuns
dualu azfslivunnusaesiosmaudunsod YulU TunsesudyaRnvun
Tinnsvudsredadudiuniewsinisvudmnmeia  In153nsanuenssunIg
WauviTe FanseunauvinFeynUssan warliiinsinainagaynssun1sns
WAIUINSVUAIORILATAIUN L HDAWESUNISVUASAUAINIIUILNUAITUUES
FUANUN LAY

2) wseUnaRduaiunisamu wa. 2520 Myualidasunsawuianise

& & & A a ' & & X Y 9 v o X

Sevtedouie visenan1suudmInTe Nillardesegliteuludil
- Aansazdeadunisdaisevsedeuisentasulususes 1ISO 14000 aelu 2
a, = 1 Yo < | o A oa 9] = YU a a
U vise dodlasuanuiureuainriisauuessgiiieddes fwelasuans
warUsglevimundRuliiiuana 1a3e3dns TngAu uasdnsussleniaug

a P < A < A a 20 A a

- miamurese wseuluSelve IWuGemunealndile uarSedunely
Uszwna sllongiienasduaiuasseationyluiundt 25 U dmsuisevuds

WihuazdumdunsesesiUseiudedise LazaTesdng wazsalungy

v
=] 1%

Hagdasouviivgselsauazdouiselulszme

33 ngwnefiierdestunBiuld wui ngmnedulngjativayumaiubessrit
Uszina Snguanefiaduayunsyudiduimeiidaenss 11509 Ao iveselneiliing
1145’1%8%14’]5(153??11/]%58?1%@%3Lﬂﬁuﬂﬂ@uﬂaﬁi’n‘ﬁlmLLazLﬁﬁlﬂ’]@Haﬁ’]Lﬁuiﬁ LaEN1SEALILAE
Guldvoadsnvidorafudiu TRyenafinstumunguanelne

3.4 ASANUAINLILEINTIBI NI US19010019nS WisedweanlUuans1ve1dnT way
1§§UﬂﬂiaﬂLﬁuﬂwﬁgaﬁ1Lﬁml,axmﬁaiswmﬁm Loun dndsenevnavaunsniveseiniceny
WI0L30 imﬁu’ﬁﬁ@ﬁﬁ’lL%'wmas[,uﬁ’mumnm 19 Ima;ﬁmaaﬂLﬁuaﬂﬂiazﬁaaﬁ@mauﬁamuﬁ
nQUINAUA

3.5 WATNTATUALUAIUNITRE WU AansSeveilanelulseine ldaansafiay
ma%"umiaﬂuauuﬁuﬁawwaﬁ%uﬁlﬁ LWﬁ’wmm‘*ﬁlun’ﬁﬁuaauﬁﬂﬁmwwxqﬁﬁamudqauﬁw
sywinsUsEmeAwiniy

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

MK 59.indd - 87 13/6/2559 11:46:40 ‘ ‘



&)) Journal of Transportation and Logistics

No.9 V« 12016
A 0.9 Volume

f
3

4. Jyvnisvudsdudnaneile
Tutigtiunsvudsduimeiladsliamsaiannlufatwanofidmualy Gunwse
mmaé’d‘ﬁ
a1 ulsvenessidsensuudsneil
ulsnnemaglatmualiinsiannmeisl Auusuiamsesuend wandidlsn
Sgnszmiinfanrmdduazdosnslifimandndulunsiann fusfimsdvunidunagns
wazusuUf iR slumhenuiiAsadesdely lumsufoanui unugvseanififetesiu
msvudeneiislussiiusng 9 Tukauduiuiaunn atufl 9 Wuduin funldunsimun
gsmans uazwssiannlimuddylunsasusUuuunsvudenmeauungsuuuunis

yudmssalnuazan lifluuvsoasnmsiinvualuewessvudmeidneane S5l

auddniunsudeneddiuultuanas ufagldfinistmauumeaniswauidudiu
wﬁﬂumiﬂ%’ugﬂLLUUmimuénmﬂmwua’qmwnmL?JWNiNLLﬁWNﬁWﬁW;J uALNWURUR
suuazsuysznaunduiduguuuumseudemenaidaauinnnt fglddnasssuuszananile
nsiaLINsTLdmIeTh Yssannfesas 4 uazsutszanadnlvajgnldlu 2 Usaidiufio s
yaaensesi uagnsAnwiereasavindouidyel i 4 vndowedsifogiuiviimnis
yudsduimeilein wandidiuininFeneildinmslitosiuly Tivindelsidud vio inFe
felaififnenmmszanunaugUnsaluaziedesie (Fauandlusud 11)

» N1987INA
NU 9%, NN

48%

JUN 11 dadaunseuluasuanuauuiauszesiseniu U w.a.2558
07 NIENITANUIAN

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

XN 59.indd - 88

13/6/2559 11:46:40 ‘ ‘



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Journal of Transportation and Logistics
No.9 Volume 1 2016

)

T

uonanil Msimheausgliamnsaufomuumusiauny Aldtmualy udami
daman1sannsvudadudluszezenild wu Jymuaunauindemsiiasisasiiviige
wranats wiariienumeneundnsulasinmsiauvindisudemetadml Mufeude
A) iiiZounanats Ushatulswended 1 undeddszoznardnnasdnilasinisiide
eilvansisaussingnn sranunsalabiuinisldegiufuguiuy

Jumifnduainurunaunlussaunng q vasnisvudsduaiviens Ansieilaned

o
]
o =]

1. Manfvinseveis Tawn

1) vihadnesinsereildnlvglimungay AguTnuinuwitl sesnau
A o = ° v A Y oA oA P p= | a
Sadlanudnuseanas 4-5 wes vinbiiseNdiisunnseleariivunnliiiy 28

a % ' 1 =& A a o ° '
WRs SevunlnyfessetininTugen Tullsvezianiies 4 Falus vinlvluge
LAl 9 In13n5EANAILALIANNITATIAINAUAY Usenauiuu1agieves
Jostueau Sanauauiulile nsiiuseedessednseTudufivay waziin
guRmelade Tuusaseiiliisenvudslianunsavuaeduiludaselngle
i Tunsalvuaedudy 1wy viisevimes agliiselug) vuia 10,000 - 40,000
o a Y oA a v .
fiu VANOAFNDITOUINUUNANMINTIEBUTENA 50 Alawuns T4i5e lighter
u1n 1,000 fiu (Idszezianaumeli-nau 12 Falus 143 lighter wWag 3 an)
' a o oA o A | = A oA A a o A v

yuaneBuduanindeluduselug vie nsdlvinSefitanniu awnsasuisele
Hoena1 2,700 - 2,800 Aunsed a1L3edaualng 32ADII0ANDAANDTONIU
uon yhlAAnnsvudsaesre (Double Handling) dauvinEevnsiudlianunsa
ugnevTulidudsola

2) seuhwhiSeveiiiudu nsynaenseni Wuwhivanuesnsudvuas e
NUIMNINA NiesFURATOULE I1WIUTEIININDL 386 T8 AINEN
YBIT0IN LU FDUWIMBY FnTnas1eg 3511 1AUEAN 41T FeenAIYaN
FINTAAIVAT TAIUEN 7 1A WazIDIUMTDAUAY F9nTANST TAUENTDY
W1 3.5-5.5 wes Uszneuiusudszanailiiisanesianisanaensedinnnses
W Tt 2558 In1sadiunisyaaentadiuiy 108 sesud vnlidymseads
I v Ay ' o
Wulgnmanidesdnisuilyegiasenau

3) viwseweiluimsigienyuy anglinisauavensusning dlgywmisesssey

2
5
(O]
2
=
=
e

e

~ 9 A A % S a 1
LIaIN1TUINRITINNITNILGD V]Na’]ﬁ!allﬂwr]uﬁul,ﬂulﬂ LYU JT8TEL

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

59.indd 89

89

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics

90 No.9 Volume 1 2016

€

f
3

Usgneunsviselinddadulaamuieiannyssavgnmusnishusinge vin
LATDsiiavUneAuAIMNNTaLTUAUAdmalvinE e llanunsaldaulsRuddy
11150
4)  Usunaduantunisvudsneileildnnnwe dumudadirainvany Neieduen
A A B ¥ 4 . - T
wanldivlin Mellmseiunnieldlilegruesygiavunaivg liflonamnssy
wntin fdangnavnssuiiessiafe fAe daugnamnssuniald Jainaavan
UsznaufurinSeviaiuiwumauind - dwendudriuiige 3udualassa
AONISNAILITTUUNSVUEIERY YrTUSuaduAvudEsn UG oty
5)  AsANUIALTGaNsaviSaeilarIansBenlee Wy WaEun1esaln wag
UL NN UM N AINLALINNE AL NISVUAIAUALIN - PRAVED bl
a1ansevilaagain inserinsedulngldsausmmnuudduamaniunisda
| a & A <] ) | yap A
20NY1L58 NN UNTRUTEIYINE DU UAUUAULAY MNNVNSBYEeTiN1SLYaY
v = X ' y vl a a X
fardunesabil azilunisidemeszuumsvudsrielalriussans anmunny
6) Misevelaunsitlianunsaveneiiuivingsls Wesanniseietunauiagl
YUy LU viseegludneiiles daminawainseglanaiailes vilvinisuuds
AuAdeuseeauusedl LU IR UUTENYURALNABNTBUMEYUTYU AN
Ao a | o a K X Ao P
AUUNTYDII1ITNYIEDIMDIN995135 Usenaunuusatildununddn aeg
o ¢ v & v o ad A oA oA a Y
ausndernsiuseuld vihlvlifinuiiievenevinge waensiusausnees
o o ¢ v X A o | a P
AT9D9NS Y UUYRIU ST TUIUNUT NNSHRILNINSVUEAIMNGS B LUlDIaIvan
= 1 a v CY
Faldanunsadulelaunniin
7 wlsuiesglunmsaiaiiFenelawidlud Weswinvinseveiliwesseina i
° Y vy = oA U a Yy v < A Y a
WIUNINBLRET ATkNNsAnYIISevessnliaiuaiauanlalduinis
e mhenuvesszrisiinalnlunisnsaaeukasUsuliunaiige 1ause
sluaulitiuseansuavazUseansnmneunlavinnisdnwld mnnisusnis
Yanselianusaanidunsaulasansanele asiruAuNasinywnule
NUURTR wielimhenuiiededdnsertntsansufifsunismnass uae
° A av v v o a Y T y ' |
AsdmansUseuilaunlduseneunisindulaaiavindesetlawvislvn
A
8) UIMTNTAWASUNNTVUAIAUANURIUMNINTTY  D1AIHANTENURBAINTTU
aule wu wleugduasunisyiuseusneils vnlvwdiunnzidedndnuses

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

KNI 59.indd 90 13/6/2559 11:46:40 ‘ ‘



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

9)

Journal of Transportation and Logistics
No.9 Volume 1 2016

)

T

1h msmaaﬂvﬁamm&Jmmn’?’]wmiaqﬁw Rz dwwansenusednii
Y8930 WU vy vibAnAudaldasEnIeEUsEnaunsvinse vy
U LLazﬁ’lmqjmmﬁmLLé'QLLazﬂﬁTJm'mﬂfwmqLﬁuﬁa
Eumaiuelidsiavinmneases Weswindniseerutaslnaniwessn
thu Faduguassalumsiiuie dunglymerdaudsseviinFeturn
ddlufiud wiwnedaonin nsuwdvih nsumaning wnade madguaznie
dausne 9 In1suseyaiasneteurinanudila winsuiludymeanudawds
galdanunsaunlle

4.2 Ugywngszleuinneadassanisuudedudueils

nsvudsduagilading seileuuiRunninguuuunisvudamiaun silviinxan

sEnusenIsvuddusmels Tnsnanisuinfe Inguineviaisatuivunnuduasendu

ey MatnszsgiianuddyuazlvinisdunsesiainGenerls uazsoueils usdawani

A
au A

1)

2)

3)

miﬂ33ﬂauqﬁﬁﬁmua'qmaﬁqﬁ%y’umaumr] iU NMsIanzilouse nssevziiou
3o nMsavnanmide nsnenudadi-eon Fansiudunuardesiasenu
Ehiivianeminenu waziieadeaiuluoygnndiuaumnn vilfansuszney
nsinseRunuAiung
FBnsaannsmeilinamszsviydgaraninsiidormuslisemumeilsiosi
dnswuietuSesaUsema feudnsvuadudmnetlngdunsuuddudn
melulseina uiiituneudjifunnninsvudimisun wu  nsudadedi
warmsiiadesen nsveluldesideldtudemmeilsazfonderssanien
Uszn1Ang vjuwmm'amfmaﬂﬂﬂw TuiSesdud Soveiledadaitad
AU uazAeRBYY MU AU uaﬂmﬂﬁﬁaﬁwwﬁww’fmﬁaymﬁiﬁﬁuﬁﬂ
‘Uizﬁi”]SaLﬁaﬁuﬁﬂswaxLaﬂmmi@uﬁaﬂqﬂLﬁ&n ﬁﬂﬁﬁé’unuﬁﬂ%ﬁhamﬂﬁu
dufdunse Tneamenandusiingy fivsinamswuddasdemeilann
ususduusn 9 Sngrnsuasdeufifiduiivey lesniduauddeseins
uagdunPassnaniin wenanveResin1sU UANMAuAMNIENIsYLAEUM
e audn msmua'q%uﬁﬂuﬂqiuﬁ%éfmagnﬂaié’waxiwﬁfgzﬁamsLﬁuﬁasf,u
vhuilve w.a. 2456 LLazwaxswﬁzyfgﬁmuquwﬁuﬁaL‘wﬁq pe

59.indd 91

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

91

13/6/2559 11:46:40 ‘ ‘



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

4.3 Ugywndu o ddeil

4)

Journal of Transportation and Logistics
No.9 Volume 1 2016

N3NNI TEMINUSEIMANINISVUAEAAUAT MINABINITVEIENITIAUTANT
Aupveilinnntu fesdinuiAvausneildaganie Mdudndiu wazuwenain
AuAnsenielsemeeg g e lilinALEEAINADNSYINNUYRIAANINT

= v v v A X
GZNL‘iJumizLLazquuﬂUQ‘Uizﬂa‘umwﬂLiall’m‘*uu

De

1Y

1) sunuAtvudsduiells loun

2)

3)

- TassadedunuaruinisvudduimeneilalugUassanenisdaadulid
ASIALTY 1ED9NANWULATVUEINI9UN V89T ALLANFA199INANS
YUAINNIUIDTEWINUTENA WARBELANLYI18 1 VNS akaNaUIluans
WeauuINdiNAINSEvLE e AU UM ignTgenIgukuUaY
danalvigaseanvsedliuinisisemeilelialddnegeu Fdlianunsoudedu
fugunuunsudadula

- AUYUNSVUAENAN BRI INIINTUUE U UellTeTINANNNTETITE
ANBNYUEUAT LazAlg918luN15 e uleVUAEUAILET WU NSYUEIAIEY
Sevelaveiialdinvaniinsvudimieauy Wy nsvudaouuLeS
52171193 InUsEAIUATTLS Auaailussauasiendumnaemaiansedense
oA o ' Yy a1 g v a & A
WiSauvauals nsvudmnaeR dmldieunniian Ae 13,650 Um/iien
wsedaldieglunsenvudauiniaweusariunisuudmsauuiueil
D9 ANUNT0 VD TUAIUANAYUAIAUANNYIS DU ARNAUILNUNITUUEAIN
ICD ananeie 3,420 v vilinde 10,230 v Adsdiedndaldaneiigs
wnndnsvudsgukuuay Tuvaeinisvudsduinisauy danlddieies
9,600 UN/b91817
Y a oA v a PRy = a a Ay

HldusnsvinsedansuInsidaunniaziussansnin Tuvueigusenau

oA v o v a v = & =
nmsvisensanMsanudulanuTinamsidieuamuistuanuaulavioyn
yomunenlidaensuiu aruliwiueuvesldusnisvinge ligusenaunis

WiSsliaunsausudsminGela

o A y o A & ) vy

AwAaUALUSEINS el szauUsyIns o dunundn seletdsswarnis

ausetegluenasniia

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

59.indd 92

13/6/2559 11:46:40 ‘ ‘



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

4)

Journal of Transportation and Logistics
No.9 Volume 1 2016

)

T

Q’Uszﬂaumimua'qemEJEMmmwwihmigﬁmmsmam lalaunsamauaian
auselalganeniuauABINIg LLasmmﬂaqmﬁ"vmmmamﬁ%gﬂﬂﬁé’m
TFusnssndulaiasudtaudeannnssudedusvmsauuanldnsvudsdud
eils

5. suannaudladeyin
5.1 mauftymduulsvsuazununswauinissudsdudveile

d‘ v o | a v Y A o &
LW@IWﬂ']ﬁW@Jur]ﬂqimuﬁﬁauﬂ’]mqﬁlmﬂLUU"LU@EHQlﬁgUU PNU

1)
2)

3)

a)

5)

6)

7)

8)

9)

MuuauleuiendaaulunsdauaSuuazaivayunsvudaneil
AMUUALHLUURNTT WAz 15InUTURaWNLANY 9 WagirualInsn1sading
Tunsel Aldannsavilamatmune wu uilelymsessihvemindeveils i
=1 U = =

f5zaumNUANLNEINe
Amuaulevieansisyulaafisesfunisvudasslulssimanislasunis
atuanuluReIiunsTRdImmnuugYlvin svudaeilelidasunsean
s553LauT09N Usenias anlovin (welasiudemvunny wazAnaadunn)
a519lAsaneLtauman1sINdIIels ansauuazsall wWislanunsavuds
Aursailaaleaszuusgnagznin

M35 199ALTvBITEUUNMSUENEER Men1sdafgudnanInIsTNaedud
A g o a | y a & g v a a v a
wiatdunisaduayufanisvinsevieils SnnadunisuidymuTunaduni

' VRPN PRIEY) ya a A ) Yy 1% | a v
yyudeneianiveslviiusinaguie dunswanlviinisldnisvudedu
eblannau
PN a a oA Yy a aa v v o X '
nsiiuUsEavEA nveviTeeiluiy Nilegualisidnen nundu 1wy ms
3 1 1 A v 49(

amugunsalvumeluvinseliuny

159N URlEYISeveleasn sy TruiuUSUNMNSYUEIEUA NS aReN
LN

L99A AN TULTIVDIARIENTIUNISU NS OLAIINR I BYINNTNALUNITANUA

o a 1 < Y & = a a

ylgurgnisanfiuaunisevasusemalmdussuy TenaneazUseansam
LATRANIINITHRIUINITDYRIUTELNA
HanAuLnsNsatuayw/duasuiiegslannldnsvudsdduiveilanniu e
93999 TALIU WaYRL1IRBLLaY

59.indd 93

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

93

13/6/2559 11:46:40 ‘ ‘



94

&} \ Journal of Transportation and Logistics
\J) No.9 Volume 1 2016
Dy

10) Mvuanmsnsaduayulvidaiau Lﬁ@iﬁLﬁ@ﬂﬁU%’ULﬂ?iaugﬂl,mums&uuda 11
Wumsvudedudneils LLazmﬂ,ﬁmﬂLaﬂﬁuu?ﬁuﬂuﬁﬁmﬂé’@dw&Jmﬂﬁmﬁ
1nddusluNISAMUANINTNISY

11) Msuanauliin1susNsvNEIUTEIMIIUBNIINNNSIEBNEUNIE WUUSUAY
uaEe TvrauLd? MauIUSNIIUTILLasnsEatsdudAasidiute
afuayuogn L‘Wi’mLfluﬁf\]ﬂiiuﬁﬁ’mﬁﬂﬁmmwﬁuﬁ’mﬂé’dwmai’]ﬂﬁ
fAuf s wunlunady Tudmiantdnenn wu NTUNN YAYT @9van
wAzgIYYIol

12) LLmﬂJE!Uﬁiiﬂiumiﬁuﬁa%’laﬁjﬁ wu nswAledgyninisinserunazinamig
Arvamsiudenusesin Wudu

52 msuitgungsadeulunisvudedudneils
msfinsUszauusEIaihsnuiietestunsaudadudeeils Wommng
antuney uavdelinszuiumsuuddudneiisanunsasuiunisldetsaranuarsinga
1nTy
53 nsuidymédudy q
MauAtlgyiudu Wy msaienmdnvaliifvesguuuunsvudadudveils e
L‘ﬂuLmgﬂﬂumﬂ‘*ﬁmﬁmudﬁuﬁm&JE'h LLazm{l*{fﬂa&gwa‘mqmimam@ﬁmﬁadqLeﬁzumi
yudsduvelannty

6. UN&asy
& ) ° v | a v y & a =

anunsaillagiuvesdseme vilinsvudsduinvetlwesnedumadennisly
ANSVUFIAUANUNNISVUASFUAINIOUY NSVUAIFUAIIERIAS19N15E I dIANpenIn
nsvudsduAiIIuLrateUsens laud 1) mslddumeifiegnnesssund 2) Aldine
Tunsguasnuidunisiosnitmeauuvseniasali 3) andsuanislduduaemas s
= a wa aAa X & v o I A a a |
favsuaverURweiiady Wunslindsnuegaiss@vsnin 4) anunsatisannisvin
Aan1sA nsangAidudendneniindy uay 5) INansenun1aLan1IEn1eeInIan
fnINIsTUdIIeaUY 9819ksAnY USunanisvudsduauneiladadivunlduiinduliuin
1 wnUaselanmmsvudsduineiasegluanmauil nsvudsduinagldnisvuds
MOUULINTY vl nNsvudsdUAA T IININTY daNansENuNInATYERaLaENIS
WAIUITAANUAIUNTAVDINTVUAIVDIUTENA

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics ﬁ)
No.9 Volume 1 2016 \)J

Ry

LaNEN381989

nsensRANUIAY, diinnudde. affauwia: Jeyamunisuuduazladaind: [aensa.
Wi : http://vigportal.mot.go.th/portal/site/PortalMOT/ stat/ index20URL/
[10 wAINEY 2553]

AYNTTUMIARAUINTATEFNUALHIANUAINF, TINNU. WHUTRILLATYFAUATFIAUL
B 1-10 [Aonsa) undsiiun: http://www.nesdb.go.th/Default.aspx?tabid=83
[13 saAy 2553]

AENTIUNTNRIVINLATYINIALTIRUWINR, F1UNNU. UNUENSAIERT TN TEUY
Tadafnduadlne atufl 2 (2556-2560) ngame: dinauAnLNTIINTHALING
iAsugnIkavdnuwis@, 1.U.U.

AznsTINsALEINNTNdveu, drhow. lnssmsfinwifieimunssuunsvudeaneil,
2544.

UszaasedeuisuiiRnaning w.a.2556 n1a 4 ﬁ%‘ﬂﬁ@amﬂimwwﬁm U 6 N3
AaNNTIFENIAIEl

qund guanuun. 2552, msfinwdsediudneninnisldvingevesing. ngamne: aandu

N5 PaInsaluvinede.

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

95

13/6/2559 11:46:40 ‘ ‘



) Journal of Transportation and Logistics
96 @ No.9 Volume 1 2016
R =ty

n135uisglanenistgyvesgsnavudazladasing
Revenue Recognition in Accounting of Transportation and

Logistics Businesses

25z YnueLung,' auusnve) nausni®
“faieA1anI19158 wazsaedduIenis dantiun1svuds QansaiumInedy
E-mail: wachira@cbs.chula.ac.th
*feouliy¥Tusygn

E-mail: bombshi6é3@hotmail.com

UNAnga

mssuimelinanstyduesssianisvuduasladaindfudsd drysefuimsuas
Flasunisiiu Wesmnnamsssnumanstdfinannsnusonamssiiunuvesians
uneiiitingusrasdiftetidundnnsmanstiadiiddyueansivinelfvesgsionis
yudsuarladadind FeUszneuse 1) mnudsdldleuangliuinsludeuuinisud 2) &
enudululdreudranuinmenisminanzinUsglevimassegivluouanuwiianis 3)
sansliuinsaasnssyldesnedniau sautasnanseyuarUssiunsiuuT i
fiAnTuuduasfasiintuauruudaialdossinauasindetio 4) faruduldligd
wldsuiuangfuuins dmdninasidsnahlugnmsduiindadesamainvas usnain
dumeuiildsusainissuineldnnuisnaamsdoulunanandnninglumnngsianis
yudsuazladafnd ileuandiiiuuumisufoinenmsdyduesudnaamsidoudanana n1s
svsteysazUldindenuvannuanevesisnssuiselilasiuegifudnumznsszney
Aanns Feoredwmalriaunisiulilannsasouiisuduls {ldsunstuamsldfnuisngsu
Selavesgsiamennudila

o

AEIARY: NMssuineld nmsvudwasladasind n1slnyd

v

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

13/6/2559 11:46:40 ‘ ‘



Journal of Transportation and Logistics ﬁj )
No.9 Volume 1 2016 \)J

Ry

ABSTRACT

Revenue recognition in accounting of transportation and logistics businesses
is vital for management and users of financial statements. This is because such
accounting reports have an effect on the entity’s operation results. This article aims
to review the principles of revenue recognition in accounting comprising 1) Risk is
transferred from service providers to clients; 2) It is probable that future economic
benefit of the transaction will flow to the entity; 3) The price is fixed or determinable
and the costs (both incurred and costs to complete the transaction) are identified
and can be measured reliably; and 4) Collectability is reasonably assured. These
accounting principles cause various accounting records. In addition, this article lists
up revenue recognition methods of listed companies in order to show the practices
of these companies. The analysis points out that many revenue recognition methods
have been adopted in different ways depending on business operations. These
characteristics make financial statements of entities incomparable. Therefore, users
of financial statements are recommended to clearly comprehend revenue recognition

methods of businesses.
KEYWORDS: Revenue recognition, Transportation, Logistics
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ABSTRACT

The purpose of this paper is to illustrate the significance of constructing the
interregional input-output table for analyzing the linkage between regional economies
of Thailand. Obviously, Thailand’s economy is not homogenous internally, presenting
variations across sectors and regions. Thus, the economic impact of economic policies
will vary across different regions. Firstly, the history of input-output table development
is briefly explained. Then, various kinds of non-survey and partial survey methodologies
that have been used to compile the input-output table are overviewed. The potential
way and available data that can be used to construct the interregional input-output
table for Thailand are subsequently described. Finally, the paper concludes with
the recent examples of developments in the construction of an interregional input-
output matrix for Thailand and its application to investigate the economic impacts of

transportation and logistic investments.

KEYWORDS: Inter-regional input-output, Chenery-Moses model, Interregional trade
matrix, Gravity-RAS method

1. Introduction
Economies, whether national or regional, are characterized by a complex
network of interdependencies. When an economy of a region is hit by a (positive or

negative) shock, it is not strictly an economic agent that is affected, but the entire
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regional economy. Let us assume a positive shock, such as a new investment project
that involves an increase in the "Construction” activity in the region for a certain period.
In this case, not only the builders operating in the region arise as beneficiaries. These
are involved in the first effect line, but the increase in the construction activity requires
an increase in the production of various other materials: cement, metal products,
bricks, ceramics of many different kinds; and services: engineering, architecture, etc.
Since materials and services consumed by the construction have to be produced, in
turn, with other products, this second wave of production may occur in the region, or
be satisfied by supply from other places: other regions or countries. Subsequently,
the second wave is followed by a third, a fourth, and so on, which can also be met
by local or imported production from other regions or countries.

Calculated under the input-output models, the stimuli of the local economy
resulting from successive demand increments are usually known as backward linkages.
Apart from the inter-industry links described above, a positive shock in one region also
generates more income largely distributed to resident households. This increased
income allows higher consumption, which must be satisfied with more goods and
services that, however, only in part will be produced within the region. Some of these
consumer goods will certainly be imported and these imports may be inter-regional
or international.

In the language of input-output models, the first type of interdependence,
relating the increased demand for raw materials and services as intermediate inputs,
equates the indirect effect following the shock that the economy of the region was
subject. The second type of effect, which involves the household income growth,
corresponds to the induced effect. However, the point is that either the indirect or
induced effects following the shock can be felt within the region or go outside regional
borders, spreading to other regions or even countries.

For the case of Thailand, an international trade liberalization has a significant
impact on its economy. However, the currently available analyzing tools are insufficient
to identify those effects at the provincial or even at the regional level. The main
reason stems from a lack of appropriate and reliable database linking the economic

activities at the regional level.
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As claimed by Hulu and Hewings (1993), analysts attempting to build regional
or interregional models in developing countries are often confronted by the received
wisdom that suggests that the task should be abandoned before it is initiated on
two grounds. First, it is claimed that there is little interest in spatial development
planning and spatial development issues in general, especially for small size countries.
Secondly, the quality and quantity of data are such that the end product is likely to
be of dubious value.

Obviously, Thailand’s economy is not homogenous internally, presenting
variations across sectors and regions. Thus, it is expected that the economic impact
of economic policies will vary across different regions. In the context of renewed
attention to the spatial aspects of economic development, both from a theoretical
perspective (Fujita and Krugman, 2004) and from a policy perspective (World Bank,
2009), there is a growing need for economic and socio-economic models for bringing
new insights into the process of regional planning in the country.

There are also government initiatives to promote competition whose ex-ante
impacts need to be properly assessed. Both non-spatial (e.g. trade liberalization, TFP-
enhancing policies, and sectoral policies) and place-based policies (e.g. investments in
infrastructure) are expected to have differential regional impacts, as economic structures
of regions vary, and the role of infrastructure and of business and community leaders
also vary from region to region. There may also exist important trade-offs between
efficiency and regional equity. Understanding the nature of these trade-offs requires
to take into account the key linkages between regions using appropriate policy tools.
In a context where the public administrations experience a stronger and stronger
demand on social policy and security, and where budgets tend to be tightened or
even scaled back, the economic evaluation — and optimization — of policy actions
becomes a recurrent requirement.

The main goal of this paper is to review the possibility of constructing
interregional input-output table that provides a compact and comprehensive
accounting framework to quantify the economic interrelationship among industrial

sectors and regions within Thailand.
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The paper is structured as follows. Section 2 briefly explains the history of
input-output table development. The links between input-output analysis and the
development of mathematical structure of various accounting scheme are discussed.
In section 3, various kinds of non-survey and partial survey methodologies that have
been used to compile the input-output table are overviewed. The potential way and
available data that can be used to construct the interregional input-output table for
Thailand are described in section 4. Finally, section 5 concludes the paper with the
possible application of input-output model for transport infrastructure investment

appraisal and discusses some remarks on the further development and modification.

2. Input-Output Tables

The input-output model is a model describing the production side behavior
of an economic system in which demand and changes in demand create the signals
for production to take place. An interesting feature of input-output analysis has been
its widespread adoption throughout the world, transcending the distinctions between
developed and developing, and between centrally planned, socialist and market
economies (Hewings and Jensen, 1987). A variety of modelling structure has been
proposed in order to explain the domestic and international effects of any external
shock to the economy, such as Isard's (1953) model for a single region and subsequent
interregional and multiregional prototypes based on the accounting systems developed
by Leontief at the national level.

2.1. The single national or regional accounting system

With the standard Leontief formulation, the accounting balances are described as

follows.

2., Z,+FD, =X, (1)

_ (2)
ij,.j+VAj =X,

where, Zij is the flow of intermediate demands between industries, FD, is the

column vector of final demands by consumers, government, industries on investment
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account, and exports. VA4, is the row vector of primary inputs comprising the various
components of value added (wages and salaries, operating surplus, undistributed
dividends) and imports. X, is the total output.

The critical assumption in input-output analysis is that the inputs required
to make a unit of output are invariant regardless of the output levels and that the
technological production function can be effectively portrayed by converting all flows
between industries from physical units into a monetary numeraire. Furthermore, it
is assumed that the production function is linear and homogeneous of degree one.

Given these conventions, the input coefficient can be defined as follows.

Z.

a; = - (3)
X,
J
Substituting (3) into (1), we have
> a,X,+FD =X, @)
Vst i i

which can be written in a matrix form as follows.
AX+FD=X ©  X=(I-A) FD (5)

At the regional level, imports are defined to include interregional as well
as international purchases. Therefore, the matrix A is decomposed into 2 parts:
R representing the inter-industry flows within the region and M representing the
interregional imports necessary to meet the total technological demand in the system.
Similarly, the exports are often divided into those within the country (interregional)

and those on foreign account. Hence, at the regional level, the closed form solution is:

X=(I-R)'FD (6)
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2.2. The interregional input-output accounting system

Similar to a single national or regional 10 table, an Inter-Regional 1O (IRIO)
table can be used to estimate the magnitude of an external “shock” on major
macroeconomic indicators such as output, value-added, income and employment.
However, unlike its single-region counterpart, an IRIO table is able to capture and assess
the inter-regional spillover and feedback effects arising from an exogenous change in
demand for the output of any one of the study regions.

The history of interregional models and their closely related derivatives, the
multiregional models, has been a strong tradition paralleling the development of
national and regional models.

The full interregional model proposed by Isard (1951), in which an n-sector
r-region economy is described by technological coefficient a® representing the flows
of output from sector iin region r to sector j in region s, has rarely been implemented
empirically. The main difficulty with implementation of Isard model is that data on
shipments of goods between sectors and between regions are not readily available.
Instead, a number of modifications have been proposed.

Chenery (1953) and Moses (1955) proposes the use of trade coefficient #* to
reflect the proportion of commodity i which enters region s from region r, z”*, per unit

of total intermediate input of i in s, z: . Namely,

t-rs _ ZirX _ ZirS (7)
i le z . Zirs

Let 7 denote the trade coefficient matrix having the following structure.

"0 0
| 0 £ 0
0 0 £

Finally, for the general many-region case, equation (5) can be modified to the

following closed form solution.
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-1
X =(I-TA) TFD (8)
where, A 0 - 0 T2 L X! FD!
r 2
4= 0 42 0 T T.2| T.zz T.Z e ){2 ,and FD= FD
0 0 - A ™ T ... T X FD'

Apart from the Chenery-Moses model, Leontief and Strout (1963) employ the
concept of supply and demand pools in their development of a gravity version of
the interregional model. Riefler and Tiebout (1970) provided a further modification
of the Leontief-Strout system and may be regarded as a compromise between the
Leontief-Strout and the Isard systems. Within a family of models, the different
formulations require varying amounts of data and assumptions concerning the nature

of the interregional flows.

3. Literature Review of Methodology

In order to estimate the interregional trade coefficients or commodity
flows for developing interregional input-output (IRIO) table, a great deal of work in
mathematical approaches has been generated. These methods, both non-survey and
partial-survey methods, are often relatively complex. For example, Location Quotient
(LQ) techniques, gravity model, RAS method, and others have been developed or
applied for such estimation. Lahr (1993) pointed out the importance of the hybrid
approach, both survey-based and non-survey, to construct an accurate input-output
table with reasonable costs. Definitely, no non-survey or partial-survey technique can
be expected to generate a table that is a perfect substitution of what can be obtained
if a complete survey were undertaken. Here are some examples of non-survey or
partial-survey methods for estimating input-output information.

Yamada (2015) summarizes that LQ techniques are easy to manipulate at
least for two regions, though the techniques have the disadvantage that the cross-

hauling is inevitably eliminated in the interregional trade. The gravity model, which
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originally stems from the theory in Physics, is applied to explain the commodity flows
among regions, allowing cross-hauling in the interregional trade. The RAS method
is originally developed for the estimation of the input output coefficients, for which
only the peripheral information of the column-sums and the row-sums is known, in
the iterative way. This method requires initial values, on which the solution depends.
Ghosh (1973) provides a link between IRIO analysis and linear programming. His major
concern is the optimum allocation of industrial establishment among regions in India.
Wilson (1970) suggests an entropy approach for the development of interregional input-
output model. Using this approach, there is no need to follow a strict specification
of the linear programming or gravity-based system. Liew and Liew (1984) provide
the compromising methodology by combining the gravity-based approach with the
flexibility of Wilson’s approach.

Harrigan et al. (1981) estimated IRIO table using the column coefficient and the
Chenery-Moses models, and compared it with various techniques such as the Location
Quotient (LQ) methods, the Commodity Balance Technique, and the Tibout method.
The study concluded that the Chenery-Moses model provides better estimates of
inter-regional trade flows than any of the non-survey techniques.

According to Hulu and Hewings (1993), if regionally-specific origin-destination
cost data had been available, then it might have been possible to have applied the
entropy formulation. In its absence, some prior estimation would have to be applied
based on minimum information principle. It is assumed that each region makes a
similar proportion of purchases from every other region.

Mizokami (1995) improved the IRIO model by combining the trade coefficient
model, behavioral analysis and equilibrium theory. Inamura and Srisurapanon (1997)
proposed the interregional rectangular input-output (IRRIO) method to estimate the
IRIO which requires the Chenery-Moses model for estimating trade flows. Durand (1998)
explained and modeled freight flow according to two spatial distribution methods
- gravity model and the structural coefficients method. Sivakumar and Bhat (2002)
proposed and applied the fractional split-distribution model for estimating statewide
commodity flows or interregional freight flow (IRFF) in Taxes resulting in a model that

is better than the gravity model.
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While the estimation procedure will be sensitive to the choice of prior
estimator, the subsequent RAS adjustments will further modify the initial estimates.
The RAS adjustments will not completely override the choice of initial estimator.
However, there is little empirical evidence available to justify one initial method over
another. Hewings (1977) shows that the RAS adjustment procedure only ‘guarantees’
accuracy at the margin constraints.  While the process yields a unique solution
(Bacharach, 1970), this is only true when total intermediate input, output and total
output hold constant. Thus, if a different initial interregional coefficient matrix is used,
there is no guarantee that the solution of adjustment procedure will be the same.
Bon (1984) demonstrates that the RAS adjustment technique cannot be guaranteed
under certain conditions, such as the matrices with few non-zero elements. Mohr
et al. (1987) provide a solution to this problem by adapting a linear programming
algorithm to the RAS procedure. Given the nature of Thailand economy, it is unclear
whether similar problems regarding matrix sparsity will occur with the application of
RAS adjustment.

4. Potential for Data Acquisition and Proposed Strategy
4.1. Data Availability

Firstly, the currently available data that can be applied to estimate the
inter-regional input-output table for Thailand are briefly introduced. Our proposed
methodology on data compilation based on the work of Haddad (2012) is described
in the next subsection.

1) National Input Output (IO) table

Thailand has produced benchmark national Input Output (IO) table since
1975, and it has been compiled regularly every five years. Its first IO table is compiled
by the office of the National Economic and Social Development Board (NESDB) in
cooperation with Chulalongkorn University, the National Statistical Office (NSO), and
the Institute of Developing Economies (IDE), Japan. Thailand has also been one of 10
partner countries involved in the periodic compilation of Asia international 10 (AIO)
table as a continuing project of IDE since it started in the 70’s. The latest national 10
table is year 2010.
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2) Gross Regional Product (GRP)

The National Economic and Social Development Board (NESDB) also collected
the gross regional product (GRP) by sector (11 Sectors from1981 to 1995, and 16
Sectors from 1995 to 2009). The GRP Chain Volume Measures Time Series Data are
also available during the period 1995-2013.

3) Household Socio-economic Survey 2007

The National Statistical Office (NSO) has collected information every month
in all provinces of Thailand and in both municipal and non-municipal areas (January
to December 2007). The survey contained important information on social economic
aspects of household such as income, expenditures, debt, and income distribution
of household.

4) Regional trade allocation pattern

The National Statistical Office (NSO) continuously conducted the “Business
Trade and Services Census” and the “Industrial Census” every 10 years, based on
the recommendation of the United Nation to obtain timely basic information of the
business. The Business Trade and Services Census had been conducted 3 times in 1966,
1988 and 2002. The Industrial Census had been conducted 3 times as well in 1964, 1997
and 2007. However, many key government agencies (Office of Industry Economics,
Ministry of Industry, Office of the National Economic and Social Development
Board, Bank of Thailand and Ministry of Commerce) require more currently updated
information for analyzing and monitoring the economy of the country, in both local
and regional area. Thus, NSO decided to conduct the Industrial Census every 5 years
starting from 2012 by integrating the process along with the 2012 Census of Business
Trade and Services.

The 2012 Business trade and Industrial Census collected basic information that
clarify the structure and the distribution of the establishments in economic activity
of the country such as wholesale trade, retail trade, services, industry, construction,
land transport, storage and information and communication industry and the private
hospital activities. The establishments under the scope of this census were those
engaged primarily in manufacturing industry classified according to Thailand Standard
Industrial Classifications (TSIC-2009).

155150 TVUANMaz adaGna aUuil 9 Lau 1 W.A. 2559

MDD 59.indd 118

13/6/2559 11:46:45 ‘ ‘



Journal of Transportation and Logistics ﬁj )
No.9 Volume 1 2016 \)J

Ry

The collected data that have potential to be used for estimating interregional
trade pattern are as follows.

e Values of gross output

e [Export

e Total intermediate consumption and value added

o Number of persons engaged and employees

e Remuneration

All of above-mentioned data are those of manufacturing establishments in
2011 by category of industry in 5 regions: (1) Bangkok metropolitan and vicinity, (2)
Northern, (3) Northeastern, (4) Central and (5) Southern region.

5) Interregional Freight Flow (IRFF) Data

The origin and destination (OD) tables, also called the IRFF tables, by regions
from 1995 to 2007 containing the amount of commodity flows from produced region
to consumed region are collected by the Ministry of Transportation. The OD freight
data are combined from various sources separated by modes of transportation. Road
freight transport data are estimated based on the Land Transport Department 1996
survey data and the yearly commodity production. Rail freight transport data are
collected from the State Railway of Thailand. Waterway freight transport data were
estimated based on the data from the Marine Department. Air freight transport data
were collected from the Thai Airways International.

4.2. Proposed Strategy for Construction of Inter-regional Input-Output Table

for Thailand

The main hypotheses and procedures that can be applied to estimate the
inter-regional input-output table for Thailand is discussed below under conditions of
limited information. As mentioned before, the data of the national accounts (NESDB,
2010) and regional statistics provided by National Statistical Office are available for

the estimation.

Step 1: National Accounts
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Figure 1: Structure of National Account
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The first step is to arrange an input-output matrix for the whole country (see
Figure 1) into the suitable format. The main aspect in the treatment of this piece of
information is to transform the economic flows, which are valued at market prices,
into economic flows valued at basic prices. The procedure adopted in this work is
described as follows.

The initial task is to decompose the information on imports and trade
margins of each commodity j (MZ and MarZ,) and final demands k (MF, and MarF))
into user-specific format - MZ,-,-’ MarZij, MF, and MarF, (see Figure 2). The initial
working hypothesis is that total imports and trade margins are proportional to the
share of each user in total demand for the respective commodity. Trade margins on
intermediate uses MarZ; can further be disaggregated proportionally to the specific
flows in domestic commodity matrix DZl,jand imported commodity matrix MZ, (not
shown in Figure 2 for simplicity). Similarly, Trade margins on final demands MarF, can
also be divided with respect to the corresponding share of domestic final demands
DF, and imported final demands MF, . The value-added VA, and export EX can be
left untouched. Note that the value of total outputs X is fully consistent with the
original one in the national account. These procedures generate the input-output
national table at basic prices that serves as the basis for compiling the interregional

input-output system for Thailand.
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Step 2: Regional Accounts

Figure 2: Modified Version of National Account

The next step is to disageregate the national data into 5 regions of Thailand
following the data classification of National Statistical Office (NSO) as previously

explained. The strategy used to estimate regional aggregates and regional output by
sector is described below.

The gross regional product (GRP) is described in equation (9).

GRP = C +1 + G + (X=M), + (X=M),, ©)
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where C'is household consumption, [ is investment demand, G is government

consumption, (X-M) is international trade balance and (X-M), . is interregional

ROW DoOw

trade balance.

The regional-level values of household consumption, investment demand
and government consumption can be estimated from the specific data source as
explained below (see Figure 3).

Household consumption: estimates of individual expenditures from the 2007
Household Socio-economic Survey and total regional population in 2007 are combined
to obtain total expenditure by region. Regional shares in total expenditure were used
to disaggregate national household consumption from the national account in step 1.

Investment demand: information on regional employment in the construction
sector, obtained from the 2012 Business Trade and Industrial Census can be used to

disaggregate national investment to the regional levels.

Government consumption : we can use the information on the regional
distribution of labor force in trade and services industry (public sector) derived from
the 2012 Business Trade and Industrial Census to disaggregate national government

consumption.

region region

commodity
commodity

(1) Domestic final demands (2)Total outputs

Figure 3: Regional Share of Domestic Final Demands and Total Outputs
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The value of international export from each region can be obtained by
allocating the national level to producing regions based on their respective shares in
regional gross output. Further adjustments can be made by considering the relative
concentration of sectoral production in each region. For example, we can calculate
the location quotients expressing the regional distribution of sectoral employment in
comparison to the national level. The value of location quotient greater than one
implies that part of its production would be exported to other regions. Therefore,
we are able to allocate exports by sector based on the regional allocation of the

employment in each sector.

Step 3: Commodity Trade Matrices

In order to regionalize the national 10 table, it is reasonable to rely on an
adapted version of the Chenery-Moses approach (Chenery, 1953; Moses, 1955), which
assumes, in each region, the same commodity mixes for different users (producers,
investors, households and government) as those presented in the national input-output
tables for Thailand. Trade matrices for each commodity can be estimated and used
to disaggregate the origin of each commodity in order to capture the structure of the
spatial interaction in the economy. In order words, for a given user, say agriculture
sector, the mix of intermediate inputs will be the same as the national pattern in terms
of its composition, but it will differ from the regional sources of supply (considering

the 5 regions of the model and foreign imports).

e=1 ci=2 e=h
region region region
1 2 3 e o ¢ s 1 2 3 e e e s 1 2 3 e e o 5
1
2
3
o
e}
e .
O
- e .
. L]
r

Figure 4: Structure of Trade Matrix
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The strategy for estimating interregional trade for each commodity included

the following step.

a) Estimate the total supply of each commodity by region excluding
international export, by total sale of each commodity for the domestic
market (from step 2).

b) Estimate the total demand of each commodity by region by assuming that
the structure of demand followed the national pattern. With the regional
level of household demand, government demand and investment
demand estimated in step 2, we have the initial value of total demand for
each commodity in each region, from which the demand for international
import must be deducted. Finally, the regional total demand must then
be adjusted so that demand across regions equals supply across region
for each commodity.

c) With the information from a) and b), the next step is to estimate
the interregional trade matrix representing the transactions of each
commodity among regions in Thailand. Following the methodology of
Dixon and Rimmer (2004), the procedure is described by equation (10)

for the diagonal cells and equation (11) for the off-diagonal elements.

o(cd.d)= min{ ; ((CCZ; ,I}F(c) (10)

1 S(c0) 1-o(c,d,d)
5(o,d) > S(c,k)

O'(C,o,d)z

S| L Sen (11)
| 6(j.d) 2.S(ek)

where ¢ refers to a relevant commodity, o and d represents origin and
destination region, respectively. S(c,d) is the total supply of each
commodity by region excluding international export. D(c,d) is total

demand of each commodity by region without for international import.
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3(j,d) refers to the distance between two trading regions and can be
obtained by considering the highest hierarchy city in the region. The
factor F(c) gives the extent of tradability of the given commodity. We
typically assume that non-tradables, such as construction, transport and
communication and other services, are locally provided goods. The value
of 0.9 is then applied for of non-tradables. On the other hand, the value
of is set to be 0.5 for tradables, such as agricultural and manufacturing
goods.

d) Each column of the matrices in c) describes the share of supply from

each region in the specific demand by the region of destination (see
Figure 4). The resulting share coefficients can then be multiplied by the
demand D(c,d) across the corresponding column of the commaodity trade
matrices. Finally, the RAS procedure is applied to adjust the matrices to
guarantee the balance of supply and demand for each commodity.

To finalize the interregional input-output system, further adjustments should
be made to internalize, for example, the information of changes in inventories based
on available information.

Using the derived interregional input-output system (see Figure 5), we can
continue to evaluate the general structure of the regions. Traditional input-output
methods are used in an attempt to reveal similarity and difference in the structure of
the regional economies of Thailand.

Let us give the example of interregional linkage analysis that cannot be
implemented by other models at national level. By reading along the row of matrices
shown in Figure 5, the conventional input-output model is given by the following

equations.
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Figure 5: Structure of Interregional Input-Output Table
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X[ =Y, DZi+Y, DZi+EX] =Y aiX;+(Y, DZ;+EX]) (12)
X = AX +(DZ + EX) (13)
X=(-A"(DZ+EX)=B(DZ+EX) (14)

where, the input coefficients a;’ of the matrix 4 defined as the amount of
product / in region r required per unit of product j in region s (in monetary terms and
B is known as the Leontief inverse.

In an interregional context, equation (14) can be re-written in the following

format.
X"'=3 B*(Q, DZ"+EX")

Equation (14) also consider different components of final demands and
export that originate in the specific regions and abroad. We can then compute the
contribution of final demand from different origins on regional output. It is clear from
equation (14) that regional output depends on demand originating in the region, on
the degree of interregional integration, and also on demand from the foreign region.

Therefore, the interdependence among sectors in different regions can
be verified through the analysis of the complete intermediate input portion of the
interregional input-output table. The Leontief inverse matrix will be considered, and
some summary interpretations of the structure of the economy derived from it can

also be provided.

5. Concluding Remarks
5.1. Application of Input-Output Model for Analyzing the Economic Impacts
of Transportation and Logistic Investments
The development of effective transport systems, or the improvement of
existing ones, typically requires investment of millions or even billions of dollars in

public money, even in cases where a proportion of the project’s costs are absorbed

155750 5VUAMazadaGna aUuil 9 Lau 1 W.A. 2559

127

13/6/2559 11:47:55 ‘ ‘



X

128

&} \ Journal of Transportation and Logistics
\J) No.9 Volume 1 2016
Dy

by the private sector. There has been much discussion, however, over whether such
infrastructure investments, when considered on a project-by-project basis, are efficient,
or whether public funds would have been better spent on other projects, such as
health, energy or water infrastructure. It is clear that, for the investment of public funds
to have the greatest positive effects, government agencies need to employ the most
suitable ways to assess the economic benefits arising from transport projects. This is
obviously necessary so as to ascertain whether these projects sufficiently justify their
cost, or whether the funds would be better spent elsewhere, including on competing
transport-related projects

An Input-Output (I-O) approach can estimate both macro-economic changes
and industry-specific changes (e.g., employment, income, productivity) stemming
from the construction, operation and maintenance of a transport system, and/or
from business cost savings that the system produces. The I-O approach is also an
appropriate method for analysis at disaggregated levels of the economy. The user can
further disaggregate the published input-output tables to the level of detail required
for analysis.

I-O models can trace the effects of travel cost reductions as they ripple
through the regional economy. In this kind of analysis, the input to the model is the
dollar value of the travel costs savings (which are derived from estimates of travel
time savings, safety benefits, and changes in operating costs) for industries that will
benefit from a transport investment. The advantage of the |-O technique is its ease of
use and transparency. Another attraction is that the model provides a very detailed
picture of the structure of the economy at a particular point of time and makes analysis
at disaggregated levels possible. Finally, I-O analysis is politically and ideologically
neutral. This is because it does not incorporate any specific behavioral conditions for
the individual, companies, or indeed the state.

However, as a methodology for undertaking economic impact analysis, the
ease of use comes at a certain cost. In particular, I-O models are easy to use because
of a number of limiting assumptions. One major limitation of the model when used to

conduct impact analysis is the use of fixed coefficients, which imply that an industrial
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structure remains unchanged by the economic event. Another major limitation is the
lack of supply-side constraints. Constraints on the availability of inputs, such as skilled
labor, require some means, e.g., prices, to act as a rationing device so as to induce
changes in the consumption patterns of producers and consumers. In I-O analysis,
where all adjustments take place in changes in the quantities produced, this type of
rationing response is assumed not to occur (West, 1995). Nevertheless, because of
its comprehensive but easy-to-understand description of complex economic systems,
the I-O method has been one of the major statistical tools for most economically
important countries in the world over many years.

Although the I-O model is a good research methodology to explore the
influence of transportation on the other sectors, there have been few studies that
apply the I-O model directly for analyzing the transportation or logistic investments.
Some of these rare studies are discussed below.

Kwak et al. (2005) employed comprehensive I-O models, including inter-
industry linkage effect analysis, the demand-driven model, the supply-driven model,
and the Leontief price model, to investigate the role of transportation sectors in the
Korean national economy during 1975-1998. The study concluded that the maritime
industry in Korea had low forward linkage, supply shortage cost, and price effects,
while having high backward linkage, production-inducing, and employment-inducing
effects.

Bryan et al. (2006) used the I-O framework to prove that port infrastructure
played an important role in supporting other Welsh businesses, requiring government
authorities to more carefully consider the value of the port sector for the regional
economic development. Instead of conducting a comprehensive analysis, however,
the study only estimated the economic effects on employment, incomes and output
supported by the ports.

Chiu and Lin (2012) utilize the I-O framework to analyze the essential
relationship of inter-industries for efficient production, with the transportation sector
as an infrastructure, and to evaluate the impact of a change in the transportation

supply investment of the five transportation sectors on the output of all the other
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sectors in Taiwan, that is, the production-inducing effect. They also used the Leontief

price model to assess the price change on the economic system caused by the cost

change of the transportation sector by assuming that the cost change of each sector

can be completely transferred and the annual production of each sector is given.
5.2. Meeting the Challenges and the Way Forward

Similar to a single-region or national 10 table, an Interregional IO table can
be used to estimate the magnitude of an external shock on major macroeconomic
indicators such as output, value-added, income and employment. However, unlike
its single-region or national counterpart, an IRIO table is able to capture and assess
the interregional spillover and feedback effects arising from an exogenous change in
demand for the output of any concerned region. In other words, constructing an IRIO
table will allow us to estimate not only the production increase of a particular region
benefiting from, say, an increase in foreign demand for its output, but also the indirect
impact on the production level in the other regions arising from the interconnecting
nature among regions.

At the present time, not so many works have been devoted to the
development of interregional analysis for the case of Thailand. Wongnoppadoldecha
and Srisurapanon (2010) compile interregional input-output table based on the
Chenery-Moses models and use it as a forecasting tool for interregional freight flow
(IRFF). Their IRIO has seven regions—Bangkok and Vicinity, Northern, Northeastern
Central, Eastern, Western, and Southern—based on the IRFF data published by the
Ministry of Transportation and the gross domestic product (GDP) data announced
by the National Economic and Social Development Board (NESDB). However, the
original 10 table at the national level with180 industry sectors is ageregated into only
2 groups—commodity group and service group.

In order to reveal interregional freight characteristics using available data from
the Commodity Flow Survey (CFS), which is the most complete collection of commodity
flow data in Thailand, Hirun and Sirisoponsilp (2010) use a flexible Box-Cox functional
form together with the maximum likelihood and the backward method to calibrate a
provincial origin-destination matrix. Root Mean Square Error (RMSE) and Mean Relative

Error (MRE) are used to verify the model’s performance. The results show that the
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selected variables (origin employment, destination population, destination income
per capita and distance) and the Box-Cox functional form are successful in explaining
behavior of interregional freight transportation in Thailand.

One of the crucial problems in compiling inter-regional input-output table for
Thailand is the discrepancy among data sources. To reflect the economic condition
of the whole country and of each specific region, we must reply on the following
source of data.

e The National Economic and Social Development Board (www.nesdb.go.th)
o All data about real sectors, including the National Accounts, Input-

Output tables, Flow-of-Fund accounts.
Bank of Thailand (www.bot.or.th)

o All data about financial sectors, both in domestic transactions and with
external transactions, including the balance of payments, capital flow,

interest rates, exchange rates.

Ministry of Finance (www.mof.go.th)

o All data about government revenue, expenses, and projects.

Ministry of Commerce (www.moc.go.th)

o All data including Free Trade Agreement, as well as domestic prices.

National Statistical Office (www.nso.go.th)
o Employment, labor forces, others

Combining these data and compiling the consistent input-output is therefore
the process that must be handled with care.

The analysis of the economic relationship among regions, such as multiplier,
linkage, impact analyses as well as spillover and feedback effects is crucial for a
construction of better and more elaborated models in future. The reliability and
quality of the results are heavily influenced by the accuracy and precision of the
underlying data as well as methods used in compilation. However, the construction
of interregional 10 table for Thailand will definitely proof to be invaluable for the
understanding of functions of the regional economies within an integrated system of
Thailand.
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