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5.4 nsAATIzidayanazNsaIwUUTIaadlasasieiuny (Cost Model)

nsasuwuuIaeslasiai1aiuny (Cost Model) AiATenAmuInAAunuUIULUUAINYg TaTsina Lay

asuia
5.5 nsdnvidatauadaulsunsvasniasglunisetuaiedneninlunisvudmneun
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6 NANISANE

1A59a5199 99U UNTVUAIN UL UTENaueIe 2 U Askandlumsng

nauAuNY FuvuALT (Fixed Cost) AUULUIHY (Variable Cost)
AUNUTLAET ANEONI1A5D (Truck Depreciation) AN395nY150 (Repair&Maintenace)
MuASANEUNSIUAS | AnUsyiusfedase (nsurance) AT eI (Fuel)

(Business Operating

Cost)

Aluaygyn neidougnunmue (Truck

Permission)

A1874 (Tires)

ANAUTULIUNUE (Driver)

2 \
o P

AN UEaaY (Grease&Oil)

@

maaﬂguwﬁawh&"’] (General Supplies)

2
£ °

At ¥eutim (Gift&Bribe)

AUseAunedua (Goods Insurance)

sununlsineltesiv
ANSALHUNTTYUE(
Non-business

Operating Cost)

Aneas9aul (Road Construction)

AUNgeS YUY (Road Maintenance)

Alldesainsuuauu (Highway Lighting)

ATUSNNAUNI595135 (Traffic Services)

AN UAILUATI95(Traffic Planning)

AQUALAS (Accident Cost)

q q

Ay (Land )

ANUIEAUAILINADY (Environmental)

6.1 Auyuigafiun1saiiunisvuds (Business Operating Cost)

Usgnaume AuyuasfiuasAuuwlsiy 91uiu 6 uag 5 duds amudiu dsweluil

1) ARFeNTIATH (AunuAT)

FIENMIAUIN Ydeya Adild
WuTINn NN WusIn VRN
sasadiosuldau (v ) 2,800,000 - 3,300,000 800,000 - 1,000,000 3,050,000 900,000
a1an1sldau @) 8-12 15 10 15
FIANTONTBYAAIYINTD (VM) ALUED 30 % ALMED 30 % 915,000 270,000
Atdon (umsiadl) - . 213,500 | 42,000
i%ﬂzmi‘Uuﬁ'ﬂLﬂgﬁJ (nu.si0l) 80,000 - 100,000 80,000 - 100,000 90,000 90,000
AdenTIASD (UMsBNL.) - - 2.37 0.47
2.84
endeladafnduaglagumu uvninendeuisens swiu 4
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2 Aseiudesn (Gunuasi)

FIUMIATLIN F1ateya Adild
Aseiudednge (unsed) 15,000 - 100,000 57,500
szeEnsvUdaeds (nu.siod) 80,000 - 100,000 90,000
AUsEAUfemsn (Umaeny.) - 0.64

3 enlueyaa-nzdeu (Fuvuasi)
FIUMIANLI H1adeya Afild
Aluaune (Myametdguguninug) (Vmnsed) 10,000 - 12,500 11,250
szpnsvuduad (nusied) 80,000 - 100,000 90,000
Alueaune (M3amedougunivue) (Umden.) - 0.13
0 ity Funuasi)
FIENTAUI URNIGHE Al
aldanelumsirsautuenumvugiade (Unded) 250,000 — 300,000 275,000
szprnsuuduae (nusied) 80,000 - 100,000 90,000
seldnudueunviug (Umsen.) - 3.06
5)  aviandudes Guyuasd)
FIUMIANLI Y1ateya Adild
AlgieTanauudewnag (Umseny.) [10 % x Total 1.95
Business Operating
Cost]
6)  ethdoutinn (Funuesi)
FIUMIALIN F1teya Adild
An1seulnm (Umsied) 5,000 - 10,000 7,500
syeynsvuduads (nu.Aed) 80,000 - 100,000 90,000
AN TauIn (Umsieny.) - 0.08
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7 mvngeinwee Fuuslsiu)

FIUMIATLIN F1ateya ALY
Algiewmaglunisdeninzeinwse (umsied) 100,800 - 150,000 125,400
syeznsvudnRds (nu.mel) 80,000 - 100,000 90,000
A3 YT (Unsianal.) - 1.39
8  AtduenGs (Funuuwlsiu)
FIUMIANLI H1adeya ALy
gasnFuUanTuYBINA IR aY I UELRAY (BRTsany.) 0.24 - 0.42 0.33
sensuRwaeUdn (Unaedns) [Uan. &l LHau SuAN 2555 ] 29.99 29.99
ANSEENT U BINAY (U nsipnal.) - 9.90
9 ANdeIH (AuvuLUTHY)
FIENTAUI URNIGHE Al
AbgInelunsaguene (UInRBASI) 100,000 — 240,000 170,000
SEUENSUABULNN (NU.ABASY) 100,000 - 150,000 125,000
AN (UInena.) - 1.36
10)  Andunasdu (Hunuwdsiu)
FIUMIANLI Y1teya ALY
AlgINeNSUAUAEUNT LRSS (UINABASI) 3,500 — 4,000 3,750
svgrnsiUasuaIguduiaeau (NY.AaAsa) 10,000 - 12,000 11,000
ANSUNTUaaY (Uneany.) - 0.34
1) Aseiudedum @unuudsdu)
FIUMIANLI F1adeya ALY
AlgInewaglunisuseiuneduni (Umsaed) 35,000 — 50,000 42,500
SygrASYUANRAY (NU.ABU) 80,000 - 100,000 90,000
AUsEAUABAUAT (UnABN..) - 0.47
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6.2 aunuitlinedasiunisaniiunisvuds (Non-Business Operating Cost)

suyuildineitesiunsaniiunisvuds (Non-Business Operating Cost) Usgnausig funuaIniIuIu

4 fuUs wazAuyuLUIiY F1uudssnmar 4 fauds dseluil

1) Aneaieuy Fuuasi)

Tifayarngrudeyarineadsauurensumaman Auwalasusugusiaaineassaumndul
Weniu nssimnldaunsanideyalinasndisveadunisdne Tideyanndssuusiadinoadaauu U w.e.
2554 vosdntind1IaareRNLUY, NINMWa lagduunaiaaneaie amudssinnreunignatauy 4 Ussan

N

A

Uselnnd 1 inngnansauukuungd (Flush and Painted Median)
Ysznni 2 inngnanenuukuuen (Raised Median)

Usztandl 3 inznansauuuunaifuses (Depressed Median)

o O O O

Useand 4 inngnataauuuudusIvseanwneny (Barrier Median)

nsiwnlagruInTiuATldIneusssnwauy Wisuiflsulaewuifndunuan (Sunk Cost) -

LyifinsAnsiuAnaas1aauu

2 anlihdesadnudunis (Funuasi)

Altaelndesainsuuauu (Hishway Lighting) aansamuiadlaann ( suaniunisanldanglu
dosainauuauuvainsiihuaswai vsemslihalinie audedadiudsunusaussnnsedinansasiamug

PIIAIYITHLN ) A9EUNT

Taen Cy, = Alganelndpaainauuauy (Umseny.)

CyEga = wandumsanldinelndesainauuauuvaanisinfiuasas (umsed)
Cppa = Wwiilumsenlddelnidesaitsuunuuvesnsliihgiinig (uinsed)
VT = dnduUinasnusmnde Uiinnamaiiavin

L = STEININAOAFUNIANE (NY.)

Jagtunsouumendnuazansses Tunuiianusulinveauves niln. dessuniseeantdaneludiuves

Ienniluftuiansnsae 1D we. 2554 fnslalwilludoui Anduyad 4,000 S uumsed
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3)  AIlRIEMUNITIHNEATIAT (FUYUAL)

A8AUNTTINUHUAILASIT (Traffic Planning) @ansamwiadlaann ( sualun1919uau

AUATIVT AMEFRAILUSUIUNTAUTINNABUTINUITIATVMUA MIAMILTLELNNG ) AIEANNTS

Cpp = Crop X VT/L

gfl  Cpp = AlERI8MMUNMTIUNUAIEITIAT (UMsiBn.)
Crop = WUAEUNMTINURUAIUITINT (U msed)
VT = dadmdSinusaussynaeusinuaasieiun

L = SYYLNINADALEUNIFANY (NL.)

YayaaffuU Tz IINLALNY NTIMMAN NsEnTRANuAL Tl wa. 2555 quuszan
Alasu d1u9u 1,929,299,700 vv wundu sudnfiueu 1,516,100 U1 qUAWU 1,780,316,600 UMM Lazsu

S99188U 147,467,000 UMW

4 yaAmAu (Funue)
Wesnnfiarsanaifudsdlunisneadradumadudunuan (Sunk Cost)  Fslaidndudesdn

AbganeludIud

5  Angeshwiou Gunuuusiu)

[

Teann15391n Ozbay et al. (2007) wag Berechman (2009) il
— 0.384 70.403
Cm = 800, 950 N L

MC,, = 800, 950 NO38% [0403 /T

Tnei
N = IUIUYDITIVT
L = SEUENVOUEUNI (N3
t = SzEzANAUINYEIIALE LN
T = sounaIn1syiImslv

dleUszand el
— agp
Cm =AN*L
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agnlsinny anldaglunisinsednumenuiuegivuiunnaesasmetuiu Asluaunisalddng
Ugesnwouu agle
— ajBno
€, =AN“LEQ
MC_=AN*LFpQ®*
m
Mc  =ABN® LB Qo1

[

FeanunsawiangunIstenUnglacall

0 nsdlil 1 FewthgeUsnd (Routine Maintenance) lagiadsuvasnisma lisusuyszana
druil 30 - 35 uvmsed YhandeuthgsinuanERINI (50%) vestuiilaFuin

0 n3dlil 2 deuvigenuiinuaLIa (Periodic Maintenance) §o3U159Y Ty
(Rehabilitation)  uag geuu1gensilieAiuf (Disaster) ldvoyasuusvunauizednu
umsgu telviouunduganimiy dnnalagliteya U wa. 2551-2555 drdfnuims

‘lj’]iqﬁ/l’N, ATUNNYAN

6)  AUINIIANUNITITIAT (Fuyuuwlsi)

ATU3NNTINUNNSR919T @asaAIIadliann (suadun1sveineatsfunI1siTIanIamvais au

MUENFIUUTINTOUTINABUSUIUITIIVIVINA MNTAIWTLLEN ) AIEUNTS

Cpg=Cyp X VT/L

Tnei Crg = ATUTNNTAIUNITATINT (UIMADNLL.)
Cyp = WALIUNTTBINDITIAUNTANTIINNA (U meel)
VT = deduiinasussyndetiinansasin
L = SLYLNINADAEUNIAN®T (NY.)

foyaadfsulszanaveineadsdumsiisiamamais Tud . 2555 sudszanaildsu S1uau
1,070,312,000 U wuadu suyaaIng 732,240,000 UM SUAWTUIII 246,385,100 UV UaZIUAYL 88,686,900

um

7 aldangaueURme (Gunuuwlsi)

AldIeiugURmnAalalagyssendlduuudnass lunufnwives Ozbay et al. (2007) wag

Berechman (2009) galadinsrivuaildineaugUamsueinisauniaduniaseninilies asl
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Cacc =1275 Q0.77 M0.76 L0.53 +114.75 Q0.85 M0.75 L0.49 + 198,900 Q0.17 M0.42 LO.45

Taad Q = US1Nuas195me iU (Au)
M = SYYLMBLEUNIe (Alawwnsg)
L = PIUIUYBINNNIAITITIAT

USuguuuuremsldaunis enstinsesiamldanedueiivalulssmelne fvualddu
Coce = AQ% MPB1 121 + B Q% MP; 1% + C Q% MF;3 1%

Ln_ Cac =4.280103+0.701182Ln_ L —0.393079Ln_QH -0.566836Ln_N

8)  enldanesuduIndeu (FuyuwUIiv)

Aldanesudindoy suluiuuiialududwansenuilausedunndon Farunane

HANIZNUANNANTIEIEINIA BulilpsnannsUassingaisuaulaeanlesn (CO, Emission)

Caier(BO+ﬂ1F)

Tnen Q = US1104957195 (AuraLiau)
F = PIHIUNSUS TR URRA laws S

I3
=<

By, B1= Ansiiuazdulsyans

nsdwnalagldaumstazdunannsavssynivhadundn TneedsUinaumssasdetiiu siase
Wi (Lseilawns) ae1alsia Usunaasiasdeiu vesusazdraduniadiviinaldviniu waznns duiudunu
nmsudesimaniusy azlduSa CO2 fivdesgenaluusiavifeugusesamsusudiBannanglsufisns
uandsuiadevesd 2553 Innnusmafwaniveulaeenludiivdossanuianeumimug Faazdnisialaegldsn
And (CO2 Conversion) 8198a nMienululseinadingy 1Sund1 Defra (The Department for Environment,
Food and Rural Affairs) Tnenisldtisiuieavessausmn 1 dns azddesfnaaiveulaeenladiduliunm 2.630
Alansueu uazdnsnisuilaminsufion 0.33 Aasde nu. eArsueu a nanglsy 7 20 gladesumsueu =
0.8059 uwsiaAlansuau (SnsuaniUdsu 40.2938 vinsegls) lusaedl CO anunsalideyainnanisinu
1A597115 A Modal Comparison of Freight Transportation effects on General Public (2007) Fabnnusasnis

Janafnwaanuf 0.085 NSUMAD FU NLALUAT VBINSVUEINIINUY
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¥

6.3 agunanIsAATIzRuLTtAgAnuNsALdunIsYUEs (BOC)

Auvuligaiun1saLiun1sauds (Business Operating Cost) 184lA39015 T3uAUnUNvunazlasIa

AUNUIOUTINNNINN WU 22.16 VInsiailawmns

o

v

FIUNNTAUIU Aunusienty (Umde nu.) AEIUA DALY
Adeusansa (Truck Depreciation) 2.84 10.98 %
AT AUAEAI50 (Insurance) 0.64 2.47 %
Aluayn neideugunmueg (Truck 0.13 0.50 %
Permission)

AAUTUEUNIUE (Driver) 3.06 11.83 %
ﬁﬁaﬂémﬂaawms] (General Supplies) 1.95 7.54 %
Athdeutm (GiftgBribe) 0.08 0.31 %

FAuUALH 7.94 30.68 %
AUN395nY150 (Repair&Maintenace) 1.39 5.37 %
Aniudemnas (Fuel) 9.90 38.26 %
A4 (Tires) 1.36 5.26 %
Anisundedu (Grease&Oi) 0.34 131 %
AUTEAUAYEWAT (Goods Insurance) 0.47 1.82 %

AU UL 13.46 52.02 %
Ui 22.16 85.64 %
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6.4 agunan1sAaszvisuunlifeadasiunsaiiunisuuds (NOC)

9

nusIndunusausIniandlifedesiunsaiiunisuuds Wiy 3.7163 uinsenlawns

FI9NIAUIN AuvusievitiiY (Unse ny.) dnausiafunuT
Ana319nUL (Road Construction) 11114 4.30 %
Aldanglwdesainsuunuu (Highway 0.0171 0.07 %
Lighting)

ALETIEAUNITINUNUAIUATIVT (Traffic 0.0139 0.05 %
Planning)
yafiiau (Land Value) laiAnaldaneluduil N.A.

SduUALT 1.1424 4.41 %
ArseinwauL (Road Maintenance) 1.7337 6.70 %
AUINSANUNN599193 (Traffic Services) 0.0077 0.03 %
AldangaugURiig (Accident Cost) 0.2350 0.91 %
aldanefudswanden (Environmental 0.5975 2.31 %
Cost)

FuN LA 2.5739 9.95 %

UL NOC v 3.7163 14.36 %
6.5 dyUnan1sIATIzikuUTIaRdlAsEssdun NS VLU

nuuuaedlas@iduunsrudmauy WWunsussanadununisuudesin lnesuuniu 2 dau

Loun fununiesfunisaniunisvuds wagdunuilinestestunisandunisvuds daunisasil

FC, = (BOC +NOC) x (D)

Tagil
FC, = FUVUNMIVUETIY (VM)
BOC = ”unwhmﬁlﬁm SURanssUNSYLES (Un/Alawns), Tnedi i = 1,23, ...
NOC = dunusieqitliifeadestufanssunmsvuds win/Alawns), Inedl | = 1,23,
D, = svuen (Alawuns)
k - mduUseans = 1,23,
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FunuNIVLEeTIN Full Cost lunsagyasvesnisvudsduduussidoaasugiamile - 16 awnsoduin
Ionawanslusy

Tudszmaiiu
FEUENTY 83T nu.
FC = 21,658 um

ATulEv T - Audadu
Alfg s 4,000 vmAiea

(5auAAsudiedudi)
Tudszwrenn
ATt - snuduaras FEUEN 250 Ny,
Aldswu sz 2,000 vmAREY FC = 6469 U

(sruA i ninsuwruueud)

Tudszmalne (drernnfosned B4 njamwa)
TEUENT 965 nu.
.................. FC = 24971 um

Tudszmalng (drangamma Ga Auazan)
TEEEN M 1,056 ny.
Az - Aruyfinnigdau FC = 27,325 um

AvldswUsEuI 2,000 vmATYY

Gwdwodeiudy - Tudszmmredd
@ FIuETV 775 ny,

N FC = 20,054 U

Anugar Safuntd - Augaunud ht,;.;.—_: : ':‘.:; w ¥ Tutssnndend
ArlEs oz 1,000 vmARE) 1__ = f{""". . FEHEWIE 25 N,
- R FC = 847 ym

¥
a A a

atl Wiednseilassasisduyudenaisuiusuleuenygeatuayudnaninlunisaudinisunees

= o £ [%

Uszmeludagiu feimuadaiaueduuleuisdiuau 2 nqudssiau tiwn nsusuaunaueuunIsvudinues
Auf1 uagmNdeuaziauLieaserauiogsiellouazdedu Faiufuanlegudidnuiu 5 ngu As N3

dinUsgansnmeedlasaneifiegidn  msimwilasainenisuudidanmeluauysel nssnneanuazainly
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1 Project’s Details

Project : FULL COST OF TRANSPORT AND PRICE DISTORTION

(Case of North-South Economic Corridor)
Plan : Research Framework for Synthesizing Policy of the Management of

Transport and Logistics Infrastructure in the ASEAN Economic Community

(AEC) Context
Funding Contract No. : RDG5550041
Head : Sirichai Tanratanawong, Ph. D. Naresuan University

Researchers : Boonsub Panichkarn, Ph.D./ Dussadee Satirasetthavee, Ph.D./

Asst.Prof.Pupong Pongchareon /

Asst.Prof. Watcharapon Sukhotu Naresuan University

Montchai Pinitjitsamut, Ph.D. Kasetsart University

Preeda Pitchayapan, Ph.D. Chiangmai University
Research Institution College of Logistics and Supply Chain : Naresuan University

2 Background

Being one of three pillars of the Declaration of ASEAN Concord Il, ASEAN Economic Community, or AEC,
was due to inaugurate in 2015, and Logistics, considered as a critical element to international trade and
services business, is one of those major areas of determined to be urgently integrated. For Thailand, the
national transportation cost of goods and products (passanger transportion not included) during 2004-2008

was estimated as high as 46-49 % of the total logistics cost (NESDB, 2008) or equivalent to 16% of GDP.
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FULL COST OF TRANSPORT AND PRICE DISTORTION

(Case of North-South Economic Corridor) Executive Summary

Although Thailand's Logistics Development Strategy (2007-2011), primarily aimed to increase the nation’s
overall logistics cost efficiency, has been initiated, but the results have been unsatisfactory, especially in
terms of higshway transportation which accounts for as much as 849% of overall goods and product
transportation in the country. Moreover, it was pointed out that the cost specified in the industry has
been determined based upon the cost elements directly related to the transportation business processes
(namely Business Operating Cost/ BOC) only, without those being hidden, or subsidized by other parties
such as the government or the public (Non-business Operating Cost/ NOC). The objectives of the current
research, therefore, are to identify the cost elements of both types of road transportation and construct
its full-cost model in order to clarify the relative proportions and structure of the cost elements. The
results are to be reviewed along with the current policies and measures related to logistics and
transportation efficiency in order to be able to identifiy, if there is any, additional, essential strategic

guidelines to complete the national logistics strategic framework the government being implemented.

AMAN SEA

R
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3 Objectives

To study the full cost of road transportation on the route of North-South Economic Corridor
(NSEC) and construct its full-cost model in order to clarify the relative proportions and structure of the
cost elements, to identifiy and propose additional essential strategic guidelines to complete the national

logistics strategic framework.

4 Scope of the Study

The transportation cost elements based on the semi-trailer truck transportation of goods in 2012
on the route of North-South Economic Corridor (NSEC), which starts at the beginning of R3A highway from
Kunming of Southern China, heading sounth to the RPP Laos People's Democratic Republic and Bangkok,

and from Bangkok continues to Malaysia and finally Singapore.

5 Research Methodology
5.1 Review of Literature, Existing Strategic Frameworks, and Related Documents

Review theories and documents related to logistics and road transportation costs in details,
including literatures, reports, strategic framework and plans, statistics, as well as information from various
sources including gsovernment authorities, to identify variables affecting the costs and cost distorsion in

road transportation especially for NSEC and the aftermath of AEC inauguration.
5.2 Study and Analysis of Transportation Route & Activities

Develop activity and process mapping between important destinations along the studied route

for field survey and data collection.
5.3 Field Survey and Data Collection

Survey the route and gather data and information as well as interview selected parties and

individual involved in the logistics and transportation processes.
5.4 Data Analysis and Cost Model Development

Develop a cost model and calculate the cost elements, perform analysis of results and

conclude.
5.5 Information and Result Synthesis and Proposal of Additional Policy Guidelines

Arranging seminars on the research findings to gather more information and response from
experts, authorities and private sectors. A set of additional policy guidelines is to be generated based on

the synthesis of all data and information.
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6 Results

The structure of the studied costs comprises of 2 types as mentioned earlier, and it can be

broke down to details as shown in the following table.

Types of Cost

Fixed Cost

Variable Cost

Business Operating

Cost

Truck Depreciation

Repair&Maintenace

Insurance Fuel
Truck Permission Tires
Driver Grease&Oil

General Supplies

Gift&Bribe

Goods Insurance

Non-business

Operating Cost

Highway Construction

Higshway Maintenance

Highway Lighting

Traffic Services

Traffic Planning

Accident Cost

Land

Environmental Cost

6.1 Business Operating Cost

The first group is BOC in which can be represented in 6 fixed costs and 5 variable costs. The

values identified from the study are as follows.

1) Truck Depreciation (fixed cost)

ltems Data Range Value
Truck Trailler Truck Trailler
Purchased Value (B) 2,800,000 - 800,000 — 3,050,000 900,000
3,300,000 1,000,000
Economic Life (yr) 8-12 15 10 15
Market Value (B) 30 % Remain 30 % Remain 915,000 270,000
Depreciation (B/yr) - - 213,500 42,000
Transportation Distance (km/yr) 80,000 - 100,000 80,000 - 100,000 90,000 90,000
Depreciation (B/km) - - 2.37 0.47
2.84
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2) Insurance (fixed cost)
ltems Data Range Value
Truck Insurance Cost (B/yr) 15,000 - 100,000 57,500
Transportation Distance (km/yr) 80,000 - 100,000 90,000
Truck Insurance Cost (B/km) - 0.64
3) Truck Permission (fixed cost)
ltems Data Range Value
Permission Cost (B/yr) 10,000 - 12,500 11,250
Transportation Distance (km) 80,000 - 100,000 90,000
Permission Cost (B/km) - 0.13
a) Driver (fixed cost)
ltems Data Range Value
Driver Cost (B/yr) 250,000 - 300,000 275,000
Transportation Distance (km) 80,000 - 100,000 90,000
Driver Cost (B/km) - 3.06
5) Driver Cost (fixed cost)
ltems Data Range Value
Driver Cost (B/km) [10 % x Total 1.95
Operating Cost]
6) Gift&Bribe (fixed cost)
ltems Data Range Value
Gift&Bribe (B/yr) 5,000 - 10,000 7,500
Transportation Distance (km) 80,000 - 100,000 90,000
Gift&Bribe (B/km) - 0.08
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7) Repair&Maintenace (variable cost)
ltems Data Range Value
Repair&Maintenace (B/yr) 100,800 - 150,000 125,400
Transportation Distance (km) 80,000 - 100,000 90,000
Repair&Maintenace Cost (B/km) - 1.39
8) Fuel (variable cost)
ltems Data Range Value
Fuel Consumption Rate (ltr/km) 0.24 - 0.42 0.33
Retail Fuel Cost (B/ltr) [Ptt @ Dec 2012] 29.99 29.99
Fuel Cost (8/km) - 9.90

9) Tires (variable cost)

[tems Data Range Value
Tires Cost per Change (B/change) 100,000 — 240,000 170,000
Distance per Tire Change (km/change) 100,000 - 150,000 125,000
Tires Cost (B/km) - 1.36

10)  Grease&OQil (variable cost)

ltems Data Range Value

Grease&Qil Cost per Change (B/change) 3,500 - 4,000 3,750

Distance per Grease&Qil Change (km/change) 10,000 - 12,000 11,000
Grease&Oil Cost (B/km) - 0.34

11)  Goods Insurance (variable cost)

ltems Data Range Value
Goods Insurance Cost (B/yr) 35,000 - 50,000 42,500
Transportation Distance (km) 80,000 - 100,000 90,000
Goods Insurance Cost (8/km) - 0.47
School of Logistics and Supply Chain, Naresuan University work together with 19
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6.2 Non-business Operating Cost

NOC consists of 4 fixed costs and 4 variable costs. They are described below.

1) Highway Construction (fixed cost)

The construction costs of the studied highway are collected and calculate from the
database of the Department of Highway, Ministry of Transportation. The values, all adjusted to the base

year, are classified from the types of physical design and appearance. They are:

Type 1 : Flush and Painted Median
Type 2 : Raised Median
Type 3 : Depressed Median

o O O O

Type 4 : Barrier Median

However, the construction cost of highway can be considered as a sunk cost and

therefore neglected from the calculation, only periodical major improvements are to be recognized here.

2) Highway Lighting (fixed cost)

Calculated using the following equation.

CHL=(CMEA+CEPA)XVT/L

Cyp = highway lighting cost (8/km)

CyEa = yearly highway lighting budget of Thailand’s Metropolitan Electricity
Authority(B)

Cppy = yearly highway lighting budget of Thailand’s Provincial Electricity

Authority(B)
VT = proportion of truck to total traffic load
L = distance being studied (km)

Provincial Electricity Authority has been responsible of the lighting cost of the highway
and in 2011 the yearly cost is estimated to be 84,000 mil per annum.
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3) Traffic Planning (fixed cost)

The budget of the authority responsible for the traffic planning, the Division of Traffic
Planning, is 81,929,299,700 in 2012. The calculation of Traffic Planning cost is according to the following

equation.

Crp = traffic planning cost (8/km)
Crop = yearly traffic planning Budget (8)
VT = proportion of truck to total traffic load

L = distance being studied (km)

a) Land (fixed cost)

The principle of Sunk Cost can be applied here, Land value is then omitted.

5) Highway Maintenance (variable cost)

The principle of Sunk Cost can be applied here, Land value is then omitted.
— 0.384 70.403
C,, =800, 950 N L

MC,, = 800, 950 NO38% [0403 /T

N = number of traffic lane

L = distance being studied (km)

t = duration of transportation of additional vehicles
T = periodical of resurfacing

The Highway maintenance cost is, however, dependent on the traffic load as well. The

value therefore is calucalated from the following form of equation:
— B®
C,, =AN“LFQ
- Bpo-1
MCm =AN*LFQQ

— B no-1
MC, =ABN*LFQ
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6) Traffic Services (variable cost)

The calculation of Traffic Planning cost is according to the following equation.
Crg=Cyp X VT/L

Crg = traffic services cost (B/km)

Cyp = pperation cost of the Patrol Police Department (8)
VT = proportion of truck to total traffic load

L = distance being studied (km)

The statistcs show in 2012 the Patrol Police Department responsible for the traffic service

for hishway was allocated totally 81,070,312,000.

7 Accident Cost (variable cost)

The following equation for accident cost for trans-city is adopted from Ozbay et al. (2007)
and Berechman (2009).

Cacc =1275 Q0.77 M0.76 L0.53 +114.75 Q0.85 M0.75 L0.49 + 198,900 Q0.17 M0.4-2 L0.4-5

Q = traffic load (vehicle/day)

=<
|

= distance being studied (km)

~
1}

number of traffic lane

It is modified for the accident conditions in the region as follows:

Cacc =A Qal Mﬁl LQl +B QaZ MBZ LQZ + CQa3 Mﬂ3 L®3

Ln_ Cacc = 4.280103+0.701182Ln_ L —0.393079Ln_QH -0.566836Ln_ N

8) Environmental Cost (variable cost)

Recently being a huge concern, the environmental cost here is mainly calculated from

the negative effects of CO, and CO Emission. The formula can be written as:
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Cair=QBy+B1F)

air - - cost of air pollution
Q = traffic load (vehicle/month)
F = fuel consumption rate per km
[)’0, [)’1: constants

To adopt the formula, the traffic loads of the semi-trailer truck are average in a period of a year
and the unit cost of carbon emission from European Energy Trading Market in 2010 is refered. For CO,
emission, the CO, Conversion was adopted here from DEFRA (The Department for Environment, Food and
Rural Affairs) yielding 2.630 kilocarbon per litre of diesel consumed by truck with a consumption rate of
0.33 litre per kilometer. The price therefore equals Euro 20 per metricton of carbon or B0.8059 kilocarbon
(at the exchange rate of 1 Euro = 840.2938). And for CO emission, it can be estimated from the following
equation adopted from A Modal Comparison of Freight Transportation effects on General Public (2007),

which indicates that CO Emission Rate is 0.085 gram of CO per metricton-kilometre of road transportation.
6.3 Summary of BOC Analysis

All elements of Business Operating Cost are shown in the table below, including the proportion
comparative to the full cost. The total value of BOC of the semi-trailor truck is therefore 822.16 per km. or

accounts to 85.64 % of the full cost.

Cost Element Unit Cost (B/km.) % of Full Cost (B/km.)

Truck Depreciation 2.84 10.98 %
Insurance 0.64 2.47 %
Truck Permission 0.13 0.50 %
Driver 3.06 11.83 %
General Supplies 1.95 7.54 %
Gift&Bribe 0.08 0.31 %
Total Fixed BOC 7.94 30.68 %
Repair&Maintenace 1.39 537 %
Fuel 9.90 38.26 %
Tires 1.36 5.26 %
Grease&Oil 0.34 1.31 %
Goods Insurance 0.47 1.82 %
Total Variable BOC 13.46 52.02 %
Total BOC 22.16 85.64 %
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6.4 Summary of NOC Analysis

Compared to BOC, NOC is founded to be totally 83.7163 per km. and about 14.36% of full cost.

The details of NOC cost elements are as shown in the following table.

Cost Element Unit Cost (B/km.) % of Full Cost (B/km.)

Hishway Construction 1.1114 4.30 %
Highway Lighting 0.0171 0.07 %
Traffic Planning 0.0139 0.05 %

Land - N.A.
Total Fixed NOC 1.1424 4.41 %
Hishway Maintenance 1.7337 6.70 %
Traffic Services 0.0077 0.03 %
Accident Cost 0.2350 0.91 %
Environmental Cost 0.5975 231 %
Total Variable NOC 2.5739 9.95 %
Total NOC 3.7163 14.36 %

6.5 Summary of the Full Cost

According to the model of cost elements and structure, the costs of highway transportation

using semi-trailer truck on the studied route can be estimate as follows:

FC, = (BOC +NOC) x (D)

FC, = Full Cost of the route k (8)

BOC = total Business Operating Cost of transportation (B/km)
NOC = total Non-business Operating Cost of transportation (B/km)
D, = distance of parts of the route (km)

k = parts of the route = 1,2,3...

As a result, the Full Cost in each part of the route along the NSEC from Southern China to

Singapore can be estimated as in the following figure.
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China
FC = B 21,658
Bohan - Boten Border Checkpoint
4,000 baht / trip Laos
FC = B 6,469
Houayxay — Chiang Khong
Border Checkpoint Thailand
2,000 baht / trip {Chiang Rai (Chiang Khong
Border Checkpoint) to Bangkok)
FC =& 24,971
Thailand

{ Bangkok to Songkhla
(Sadac Border Checkpaint) )

Sadao - Bukit Kayu Hitam FC =B 27,325
Border Checkpoint
2,000 baht / tri
i Malaysia
FC =& 20,054
Sultan Iskanda- Woodland 3 g
Border Checkpoint 3 ngapore

1,000 baht / trip

Finally, in order to enhance the country macro logistics and transportation efficiency objectives,
both the country’s strategic policies and measures relevant to the logistics industry and the current study
findings have been reviewed and collaborated, and, as a result, 2 groups of policy guidelines are therefore
identified here, namely Rebalancing Transportation Mode and Initiating in R&D for Sustainable & Contiuous
Knowledge, in addition to those either already in the government’s strategic plans or in the process of
implementation, which can be grouped as Enhancing the Existing Networks, Completing the Incomplete
Networks, Improving Border Procedure, Providing More Transportation Modes and Deloping Other Related

Components.

School of Logistics and Supply Chain, Naresuan University work together with 25
National Research Council of Thailand (NRCT) and The Thailand Research Fund (TRF)



MsAnwfuuNsvuduiRswansiadeusiai

(ngldunansvudsuusziouasegnamie-1¢) unfnga

mu'3ﬁaﬁlﬁ%nuaﬁuawa1ﬂ??’rfiﬂmuﬂamuaﬁuaqumﬁ%’a (@nd ) uagd1dnauaANgnITUNITIVY
Wi (39) gatiumsduiadieneitasuuuiasslasaineiununsvudadufmeauuiiwiogs Sulseneusie
FunuiignAnandusiununsdiiunsssiavesiusznouns (Business Operating Cost/ BOC) wagsuyuui
seqiAedeusligndwandudiuunissiiunisgsisveiuszneunis (Non-business Operating Cost/ NOC)
awvliannsniinnegessusznounasdndiudunusuioanannislilasadeiug Ussloviniens ans
Usglowidingg wagmsatuayuanniaigiaziontudug Mfeates ieliniaszuazienvuthluldldlunsinse
wazivuauleuis Aauikwmeldodlunisasuasiednonmlunmsvuds Taefinw) d1599 59U590 wae
dunsgideyaisuguniuazyiend nenans &b Sufinuarnisdunvalisesdniniaduasiensuiiisadosnn
5 Uszimafidunsiieatunisvudsmeaulunuseidonasvgiamie-16 (North - South  Economic
Corridor/NSEC) anausunsidauszanauiasugiasndeu Inoisuiiiduma R3A seninsunsaumils Ussinaiu(s7
na.) - aUU.a17 (250 AL) - NNWA (965 NaL) WA WWeungamwe (1,056 Aw.) - unalde (775 ay.) - Asalus (25
nat.) wanFAfenuIilud w2555 Fuyunsvudmisouuiiwiaidassousmnianadien  vwseRlamng Gevas

100) Usznaulumedunu 2 d@w laun

sunuiieatunisadunisvuds (BOC) fidndiudosas 85.64 vise 22.16 u/nu. Fawusoaniluduyu
AU 6 AUV Teuay 30.68 38 7.94 U/nu. (Auvy, Teway, u/ny. : ALEONIIANTA, 10.98, 2.84/ A
Usefudesn, 2.47, 0.64/ atueugia-nidew, 0.50, 0.13/ Amtnaudy, 11.83, 3.06/ arTanduilios, 7.54,

1.95/ fnseuiny, 031, 0.08) AudunuwlIiuIwIg 5 dunuludadiuiosas 52.02 w30 13.46 U/nu.(A1

v '
o w oA

U13983n¥199, 5.36, 1.93/ mﬁwﬁm%mwad, 38.26, 9.90/ A18198050, 5.26, 1.36/ A1tdunasay, 1.31, 0.34/ A1
Usefufodud, 1.82, 0.47) wavaud 2 ﬁunuﬁlﬁLﬁﬂﬁ%@&ﬁ’Uﬂﬁi@TﬁLﬁuﬂW'iwudﬂ (NOC) fidnduspuay 14.36 %30
372 u/ny. wiseenibugunuasiisiuau 4 dunu Tdndmfesar 4.41 vide 1.14 u/nu. (Area¥ienuu, 4.30,
1.11/ Arlidesainadunig, 0.07, 0.02/ Ald91881uN1519MNLA5195, 0.05, 0.01/ Arfipu lifinnsAneildane)
fudunuuwUsHud I 4 dunu dadiuseear9.o5vse 2.57 u/nu. (A1U1TesnwIdUNS, 6.70, 1.73/ A1USA1SANY
113593195 0.03, 0.0/ Anl¥Tesuaufme, 0.91, 0.24/ Alddneduaungoy, 2.31, 0.60) liloAnseRlaseadng
Funussnandmiuuuulenefssaduayudnonmlunmsvudimaunvesussmalutlagtu Sshmundelauedu
ulgurgdiuan 2 naudseiiu léun nsUiuaunasUiuumsvudnuazdud uaznsitouazimuiiiioadsesd

I a

ANNIegvdallotar ity Fufufuanideguaidiuiy 5 nqu A nsiiinUszansamvedlasaigniedifs

Y

nsialasiensvudidiameluiauysal  n1sd1uieaNasaInluNISTLAIUS Y ERAN N1SLY

'
o v Y s

MufenjuLuumsvudedu uarnsinuesduszneudugduiusiunsiaussuuladasingd

a v e a a o \ = o Lo
awmaaiaaamﬂal,l,aﬂmqﬂmu URINYIQYULIAIT 33UNU 26

dinnuAnenIINNMTITEWINA (39.) wagdinnunesuativayunsidy (@na.)
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ABSTRACT

Funded by the Thailand Research Fund (TRF) and the National Research Council of Thailand
(NRCT), the study focuses on the cost elements directly related to the transportation business processes
(namely Business Operating Cost/ BOC), without those indirect, hidden, or being subsidized by other
parties such as the government or the public (Non-business Operating Cost/ NOC). The objectives of the
current research, therefore, are to identified the cost elements of both groups of transportation costs and
construct a full-cost model in order to clarify the relative proportion and structure of the model’s
elements, and finally review the current policies and measures related to logistics and transportation
efficiency and identifiy, if there is any, the additional, essential strategic guidelines to complete those of
the government’s being implemented. The transportation cost elements being investigated here are based
on the semi-trailer truck transportation of goods in 2012 on the route of North—-South Economic Corridor
(NSEQ), which starts at the beginning of R3A highway from Kunming of Soutern China, heading sounth to
the RPP Laos and Bankok, and from Bangkok continues to Malaysia and finally Singapore
(837/250/965/1,056/775/25km. accordingly). The full-cost model was developed based on the
transportation costs and related primary and secondary data and statistics were gatered from both
government and private sectors in all of 5 countries mentioned.  From the structure of cost elements
identified, the first component of the full transportation cost, or BOC, accounted for 85.64% or B
22.16/km. This is consisted of 6 elements of fixed cost with 30.68 or B7.94/km. (Cost Element, %, B/
km.:Truck Depreciation, 10.98, 2.84/ Insurance, 2.47, 0.64/ Truck Permission, 0.50, 0.13/ Driver, 11.83, 3.06/
General Supplies, 7.54, 1.95/ Gift&Bribe, 0.31, 0.08) and 5 elements of variable cost with 52.02 % or B
13.46 /km. (Repair&Maintenace, 5.36, 1.93/ Fuel, 38.26, 9.90/ Tires, 5.26, 1.36/ Grease&Qil, 1.31, 0.34/
Goods Insurance, 1.82, 0.47) The other component, NOC, accounted for 14.36% w38 B3.72 /km. and is
comprised of 4 elements of fixed cost with 4.41 or B1.14/km. (Highway Construction , 4.30, 1.11/ Highway
Lighting, 0.07, 0.02/ Traffic Planning , 0.05, 0.01/ Land , N.A.) and 4 elements of variable cost with 9.95 %
or B2.57/km. (Highway Maintenance , 6.70, 1.73/ Traffic Services, 0.03, 0.01/ Accident Cost, 0.91, 0.24/
Environmental Cost, 2.31, 0.60). Finally, in order to enhance the country macro logistics and
transportation efficiency objectives, both the country’s strategic policies and measures relevant to the
logistics industry and the current study findings have been reviewed and collaborated, and, as a result, 2
groups of policy guidelines are therefore identified here, namely Rebalancing Transportation Mode and
Initiating in R&D for Sustainable & Contiuous Knowledge, in addition to those either already in the
government’s strategic plans or in the process of implementation, which can be grouped as Enhancing
the Existing Networks, Completing the Incomplete Networks, Improving Border Procedure, Providing More

Transportation Modes and Deloping Other Related Components.
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ASEAN Free Trade Area

° ASEAN - Australia — New Zealand FTA
®  ASEAN - China FTA
®  ASEAN - India FTA
L ASEAN - Japan FTA
° ASEAN - Republic of Korea FTA
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i wazdseen vesdumMUnasumBuay Fsndeyadnanagnulsindudfiiiviinalunisind uavdeeen
FIUIUAY 77,797 WASAAU WAL 225,570 LUASNAY ANUEIAU Imammsﬁﬂ%mm?ﬂuﬁ’]daaanmﬂﬂdw%mm%ué”]

o v A

191 L119991nFuMidseananAusLAULTEwaN B B9a R UANUS I 3 dusuwsn tewn Judrulnutuds

o¥

o

diudy wagnseilauns Feasiivininunn vnsfduadndniinnuddganusemdlne dulugudlazdu
duAnlunguuilan loun viufin waanunziu wasnsziiioy

YzAdlalUSeuiiguyarsenIduitndl wagdsoan asnuinluuSnuiuneuaulsway eilyan

YoaduAd@IBoNIYNY 8,992 d1uUM waryaA dUAYIDY 1,100 Smuim lagagsnuiiinisiaIsunansan

U5e1n0 7,892 81UV AaLEAILUANTI9T 4.6

M13°99 4.4 Usunaududn wazyadidudidndy usnasumeuaudesay Jeriadeess U w.a. 2554

GR 18 IFUAYNL USunauduen  |dndu FeNsAUAIN yarFue
(WR3NFU) (U m)
1 Nuny 23,432 1 Nuny 252,921,305
2 Wanun U 6,277 2 WaAIURZ U 91,741,682
3 nIzLiie 9,425 3 nsuLiew 79,678,774
il monlinasulnmng 9 5,021 il ponldindsriingng o 76,922,941
5 \IAVIDUWIAS 130 5 \IAVDUIAS 61,659,386
6 wouila 6,242 6 wouila 61,054,283
7 ﬁwJ'%"a 2,551 7 ﬁuﬂ%’a 46,455,777
8 LA3 DALMY 234 8 LA3DIIALINIT 46,202,328
9 wanfinneaungwden) 168 9 wanilnneaunyilden) 36,506,196
10 lefdnduudssy 1,551 10 LdnIuudssy 36,251,878
11 Buq 22,766 11 Buq 310,688,935.34
334 77,797.00 334 1,100,123,485
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Msafl 4.5 Uunadudn wasyandudidsesn Usasusuaulisanay Smiadesne U w.a. 2554
a1mu 18 IduMdsoan USunauduen  |ddu FeNsAUAdReN Yardu
(W3nAu) @)
1 Fudaldutud 27,693 1 Fudndliuguds 1,460,701,020.48
2 iUy 22,640 2 Wsiulau 897,699,197.82
3 NTENULAY 18,135 3 NTENLAY 572,041,350.00
4 \onsedoutuds 6,098 il \onsedoutuds 517,011,133.78
5 EIIVINEEY 841 5 ERIVEINEY 490,156,252.06
6 spgusUSUANINIINTAY 2,492 6 snguRUSUANIN 416,763,134.40
7 YNUHUTUATY 2,790 7 HIHUTUATY 397,088,413.56
8 hsufiiea 12,174 8 ihiufiiea 354,777,699.16
9 U1M1ansNeY 10,114 9 11;’1{51’16‘1/1‘318 229,971,670.04
10 Aleauwa 5,488 10 AMloauwi 181,536,330.00
11 Bu e 117,105 11 Bu 3,474,906,917.46
374 225,570.00 374 8,992,653,119

1 : AuAanINslesuay (2555)

Toyaniseil 4.6 uansliiutuualdunisanaiwazn1sue1efinensAusnua U swa T swauly

druvaslTunanazyaa1n sdIdIuar NMdeenduA1n Na1dU Tagnuduuildunisanavesnisaludiues

USuaausidUszanudesas 5 — 10 3987 dudniinisanafiaaud1edn wazkudltun1svenesivesuTun

'
a v ! ) Y v a

dudweenUsvanmuiosay 10 - 30 Fsdiodndudnsnisveeiinfeudiegs uazidowSeuieulugaveyadivas

auanhduazdeenidnsanamaziiuduludadiunganilumsfiuvesUsunu lnelidnsanaiuazn1svenssi

vayadduA i wazdieen fedegag 5 - 10 Wag 59.7 ANUAGIU

M13197 4.6 Yauazyadinsiidi wagdeeeanfudiuiianaussuaulisauay U w.a. 2552 - 2554

Toya Y wa.
2552 2553 2554
Usuaunsidn 89,494.00 81,429.00 77,797.00
(WR3nNF) -9.0% -4.5%
a,daﬂ"]msﬁ%%w 1,231,029,633 1,057,400,275 1,100,123,485
(Um) -14.1% +4.0%
Usuansdsonn 150,851.00 169,699.00 225,570.00
(UAINFU) +12.5% +32.9%
yaANsdeeen 5,082,035,813 5,630,213,861 8,992,653,119
(U ) +10.8% +59.7%
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4.1.3  @ufAanInsuidane

1

AgATe LA liunsasuilayTIuTINUSInaLaryaA1veIN IS kALE RN TR EUATUTIMAUY B LAY
wilane Farindeesng sendngt we. 2552 - 2554 Tagans1eil 4.7 Wagn13199 4.8 wansieunnuasyaninig

Ui wazdsean vesdumUTIMmMUTIBLAY Brandeyadind1ivenulaindudnsiviinaldunisiig wagdsesn

=

MUY 66,338.80 AINGIU Uag 308,760.73 WASNFU MuaIRy laganvsnuSunadumdweenuinniiiunu

a ¥ o Y a1 '

Audnindl Weawndusiideananauviewaulians Weisesddumuuiunm 3 duduusn lown gs1/4des/la

2D

€

'
o A

UAN/AT09RN wartnduenas Feagiiunninunn vasndununtnilinudifgaindsemalne diulugudiag

Judumlungulaasdoe liun Auneasna uswuemia waylfiygedn

YuzfdlalUSeuiiguyarsenineduatiidn uazdseen sznuitluuSiuiungiaullay awiyac
YoAUAARONWINAY 10,397 §1uUW wazyaduAUNDY 198 d1uun tagaznuindnisidiseunanism

Useunad 10,199 a1UUM ALandlunns1en 4.9

M15°99 4.7 Ysunaududn wazyaddudiindt usiuiurieuauusisny Jaiindesse U w.e. 2554

GR 18 IFUAYNL USunauduen  |dndu FeNsAUAIN yarFue
(lwn3néu) (U m)
1 Huneaing 45,232.02 1 RG] 84,492,327.67
2 WSuasnta 10,907.68 2 NAdNER 36,502,224.00
3 Lefagadn 4,956.31 3 wsusania 20,947,146.28
4 Naduan 3,046.25 il nIziisy 20,221,000.00
5 nIzLiie 891.80 5 Auneadng 6,679,157.66
6 Fananng , LUdenne 507.50 6 LASDIUAINE 6,281,705.00
7 Tu 201.80 7 Fananne1 / Waenne 4,142,500.00
8 LA3DILAINE 54.72 8 Tuan 3,433,297.48
9 \P30sdns (andriindu) 15.98 9 1P3093ns (AMBHiIndv) 2,581,661.64
10 Wanda 520.73 10 Wamda 13,522,255.75
11 Buq - 11 Buq -
5 66,338.80 521 198,803,275

1 : AuAanINsualany (2555)

a v e a a o , = o L
mmaﬂa%mﬂauaﬂmqﬂmu URINYIQYULIAIT 33UNU 99

dinnuAnenIINNMTITEWINA (39.) wagdinnunesuativayunsidy (@na.)



nsfnwduunsvudsiina3uagnsadeusim unil 4
(hsdldunemsvudsuussidouasugiamie-16) enuatuanysal
Ms1afl 4.8 USunadudn wazyadudidsesn Usnasureuauwiang Swinidieae U wa. 2554
a1mu 18 IduMdsoan USunauduen  |ddu FeNsAUAdReN Yardu
(ln3neu) (@wum)
1 g3/ des / 46,836.38 1 g3/ 0es / v 2,107,485,389.63
2 thi / 1edesiu 14,713.55 2 hifuidounds 1,227,021,434.76
3 v . & - 3 2WNTUTIUAT , NUHUTS
dfudioinds 14,392.62 o 1,022,034,817.32
d159
4 | 91vnsUgauny/nunlzed1sa 7,210.94 4 SOUUA 816,662,708.11
5 sngud 6,547.19 5 Ay 694,806,181.75
6 Fnilaiany 4,151.85 6 w3odldlui 551,838,210.03
7 s adldlnii 2,250.17 7 g19508UR / InSEUBUS | 470,986,856.97
8 WHWWENYY 3,660.74 8 WHWWENTYY 470,736,268.03
9 P9508UR /INTLIULUG 1,872.23 9 i , A3y 442,102,788.75
10 Onwdn 207,125.07 10 Onwdn 2,594,243,334.48
11 B - 11 B -
U 308,760.73 E)eE! 10,397,917,990

37 : FuAaNINIwlane (2555)

Toyan15199 4.9  wansliiiutauwaldunisveediveanisiusnaiunewaukdlaeisludues

o v

YSunaagyarinisuidrduauazdesendusn lnenuinisveneiivesnisaegludiuvesuSunaduadudi

Uszunaufewas 0 - 5 wazUSunadumdeanyssanniosas 100 Fatedndudnsnisvenedifineud9awin way

WaiSeuiguludavesyadvesduanidiuagdeeaniionsnisiinduludadiunganinlumsiuvesusunn lned

BnsINIVEasarduAnidlardeen deseuay 29.6 uay 54.6 AU

M15197 4.9 YInauasyadinsind wagdweenfudiuTiandiuisuauuisns U w.ea. 2552 - 2554

Toya Y wa.
2552 2553 2554
YT sudn (Wsn3neu) 33,418.26 68,448.00 66,338.80
+4.8% 3.1%
WaA1n1sunn 359,424,039 153,372,809 198,803,275
(U ) -57.3% +29.6%
Usunainisdeeen 198,151.84 82,659.13 308,760.73
(WAINEY) -58.3% +273.5%
yaANsdeeen 4,259,467,091 6,724,189,751 10,397,917,990
(un) +57.9% +54.6%
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4.1.4  @IUAANINTEIAN

o

AgATe LA liunsasuilayTIuTINUSInaLaryaA1veIN IS kALE RN TR EUATUTIMAUY B LAY
agion davdnasuan semined wa. 2552 - 2554 Tagm1397 4.10 Wagn13edl 411 uansfeUTunniuazyarinig
i wazvdseen vesdumMuSnasiumeuay Fandeyadnanasnuldidumiiviinalunsind wazdieen
f1WIUDT 862,377.56 LASNGY LAY 2,502,928.62 LUASARY ATUANU Imammaﬁﬂ%mmﬁuﬁwmaaﬂmmdw
Usmnadudniing esanndudnfidsesnanndureuwauaziandoSsadiduauumm 3 susuusn Tiud eng
595UT1R wiBUF warwiiRidavedndndifies Sweiithminann sasiiduiidiiauddyanusemalng
IguA nandnanniiy Yedldanusvieleond uasensdaunse

YurMiawIguiiiguyamseninduatidn uazdseen sznuitluuSuiunguauaia wilyac
vosFuMasoanuiniy 164,961 duum uazyarduddndn 139,451 duum tngaznuindinisialuseunanisen

Uszuneu 25,510 ANUUN é’dLLafﬂﬂumsNﬁ 4.12

M137197 4.10 USuaududn uazyardudiiid Ushudiurmeuauasan Smdnasuan U w.a. 2554

afu e sFuAnhih UIunaudud aAu F1eMsFuAnh YamauA
(n3ne) (L)
1 NANARAN Y 143,141.28 1 dotuiiniisslailatuiin 40,389,584,063
2 Yoiildanusuieduiad 98,295.08 2 |dwusznauwavgunsaiusenauld
o 15,724,158,777
AulA3oedns
3 Y19FWAIEN 64,462.34 3 Lﬂ%ﬁﬂﬁzmama%gaé’m‘luﬁﬁ 8,900,930,689
4 du/gunsalinzesins 51,415.52 4 gaduangliih 6,841,017,310
5 gl 51,035.50 5 woslalyiin 5,490,771,364
6 | Indweivesdlniu Tudnvuzdu 29,906.91 6 . .
H9EUATIEN 3,457,064,098
Ugu
7| edluis@u Wludnisdu waslndes 27,937.39 7 . -
Indwesvasalaiu 2,231,517,615
W
8 NEATY/NILANBUTIDY 9 19,294.32 8 |wesdu o vhdemdnuiemanndn 2,185,672,943
9 | ninezlwmdnlulunsuendanuda 15,705.51 9 y
L LSO UANEEY NP 1,911,178,693.
Taiduen
10 AVUTUTIVLAUANATERN 15,573.49 10 Y938 9 Ydhewaadin 1,827,752,976.
11 Buq 345,610.22 11 Buq 50,492,190,390
33U 862,377.56 334 139,451,838,918
#ia : shumanInazian (2555)
enaeladafnduazleauniu univendeuses sy 101

dinnuAnenIINNMTITEWINA (39.) wagdinnunesuativayunsidy (@na.)



nsfnwduunsvudsiina3uagnsadeusim unil 4
(hsdldunemsvudsuussidouasugiamie-16) enuatuanysal
Msefl 4.11 USunadudn uazyaridudiadeesn Uinadueeuaussan Swdaasan U w.e. 2554
afu F1eMsAUAIEIeeN UIunaudium aRu FuNsAuAdIeen Yamaum
(wn3neiu) @uum)
1 YNTITUIR 548,329.37 1 YTITUYIRA 52,997,948,470
2 usBUd 339,552.79 2 dw//gunsalieiesdns 14,447,495,587
3 widavesa/dndiAes 328,837.01 3 \wdosszananadayadnlulii 11,177,096,556
4 Tenemnaudsgy 238,422.70 4 waimei/inseaiuinlih 7,203,217,361
5 Inlwesueialsl/ nglsidu 145,078.92 5 89HAL 6,458,182,380
6 \PSoNdursTng 111,844.72 6 wdodldluidh 5,820,856,399
7 Uananudidu 60,716.91 7 gafloena 5,141,850,608
8 niioavaulnii 55,037.13 8 Ionamnsudssy 4,156,803,402
9 BaNa 48,096.91 9 dotuiinidalailétiudin 2,987,796,874
10 dgrieasna 44,189.02 10 msafavesa 2,674,407,696
11 Buq 622,823.14 11 Buq 51,895,599,076
52U 2,542,928.62 Rt 164,961,254,409

7 : FuAanINTaziAN (2555)

Toyan131en 4.12 uandliiiufaunldunisvenediveinisiuiinuiiugisunuasaisludiures

YSunauagyarinisuidrduauazdseandus lnenuinisveeiivesnisitegludiuresuSunaduaiudi

Uszanuesas 1 - 2 uarUSinadudideentszanmuiosay 10 uasiilowSeuiieuluiesarvesdumund

wardseaniidnsnsinuludadiuiigindlunisiiuvesusinn lnefidnsinsveneifwesyarmdumdiduag

d999n D9508aY 3.7 way 14.3 MUAGU

M15197 4.12 YTnauagyadinisiidi uazgdeeanfudiuiiiuaumeuaussan U w.a. 2552 - 2554

Toya Y e
2552 2553 2554
U5t (lwesnsiu) 870,616.75 852,481.27 862,377.56
-2.1% +1.2%
yarnsdn 125,033,139,685 134,906,074,945 139,451,838,918
() +7.9% +3.7%
Usunainsdenen 2,233,166.25 2,619,723.80 2,542,928.62
(WaIndu) +17.3% -2.9%
yaAIN1sdeean 106,893,389,404 144,377,721,511 164,961,254,409
(V) +35.1% +14.3%
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4.1.5 wunHNUSHUN15YUd9FUAD

PMNADAUSUUAUATN-daeDNRINa1? @u1Taun A IEv Rl TN US U MELAY - depan Tu 5,
10, 15 wag 20 U laasienanndsunaasanu@adnisnsyudsdumfiiunlalunisaneinisieaoudedua i 4

a1 it lUTdmseatludusield datandlunisnen 4.13

A1919% 4.13 wultuUSunadudninda-deesn 5/10/15/20 T

WU : LASAAU

. QUEINIEN U w.a.
— awudganng | |
A1AUN #uAn 2559 2564 2569 2574
1 - DRItTh 907,972 1,232,676 1,557,380 1,882,084
RHNIRN .
BRI 946,777 1,530,369 2,113,960 2,697,552
2 . e 47,827 41,684 35,542 29,399
LLLEY .
f999n 423,422 622,095 820,767 1,019,440
3 . DRIt 115,030 162,833 210,636 258,438
walane :
f999n 699,252 1,036,965 1,374,679 1,712,392
4 Rt 837,108 816,510 795,912 775,314
delnn
d199n 3,394,560 4,168,966 4,943,372 5,717,778
fiun - M nesiuuliniinanisrudsdudn
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4.2

4.2.1

n1sdIsIRNUNLasIUTINTaYA
UszinaTunauld (Aunila)

nsdskarsIUTIdeyaUguilunuiuseimaduneuld laanliunisdrsialuiui 13-16 wgadnieu

n.¢1.2555 lngldidnukardunivainiienuaiaiguasniaenyy duuanisgadenn1sd1siawassiusudeya

Ugundl ol
1) madudeyamhenuniesglulszneiy
(1) deyamhsnumasgluiiuiiduassiuu, Jssmedy
aeu agUusnfiu shaq Foyailesiu uasunduniual
1 | dumeanisvudadudiulseinedu (Maiasamuneiay G213) 9nUsiin/demu - \Wess, dugesluun @
JPEENN 165 NU) WUINAUY 4 YeamsaTasuasiianimanSenldnu anuaindulias (arwgnazaing
avnuluiufianaduge)
2. | wdudu AEC uaraswuFsmoudniata mataziinsvudmneuudumsdunould - a11 - Tne Hudy
uiiuew usldanunsnssydadiuiiuiueuldhasfuduiefuiud
3. | degitiu nqugnémdnlunsuilaanaliiine WWud fuslnalulssmaiu Seiddsdernntu laowalsiine
fanaflinunmuazsanfmieniwalidu naliilnedilisuauiougsludu l6ud dle miSou uazilsga
dndaleuazuzammiuideglunissudluinaaluiu
4. | msnunguuesaeuiiuazdieentaliilne enatieifiusnanssesesiumaneaunansyIIuls
1T wareIEINIaRsIRRderuiUsEneumsdnUBnglunuesiuldflaenss iieanunsnnenenals
Inevisenaldulsgunumeassndudla
(2 doyaminumasgluiiuiiounii, Ussmedy
aeu asuUssfiu sheq Foyailosiu uasunduniual
1| WeswasAunils In1svudduamiaauu 3 dunaven fie
1. AU - AU 2. AUNEY - 419 — NTIVNT 3. AUNES — Wl
2. | Audndiiwdnanninednidng Wun duddidnvseded wan wavemns
3. AsvudsduAly U w.a.2554 Tnnsvudamsauudseunad 50,000 Ausal Lﬁuimiinﬂﬁﬁmu 36,000 AU
mol
a. | wildlunanszmumaiuay fe nansgnusiodanadon duiudimaiuanuasadelunsrudsmnenuly
usiagUssimelsiunniy
5. | n9ida AEC shlAAN SRS LTIt uardseen nsdseenardivFinaiifiuTuninAuds 100%
setidusgation mszveiiunaranldiifonnas MOU Ssanunsnvudsanduluanidingnsa mn
annsovudsulnglddefashlnitunnniil
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2 mafudeyagusznaunisuuddluseneiu

£

(1) deyagusznaunsvuddluiuisuganinseniu, Useinaiu

aRu asuusziu sineq Teyalosiu uazundunival

1. | udiidseengean loun walil dn uaznenldan Inewndeiinisdieaniuay 1 Au uagsaussyniilalunis

vudsdulngdusaussnuuugreumuueiionduruin 40 We

2. | Tnedunanisaudsainaumia - Yevnu - Uaiiu 1w nalil aefidnvudsUseana 6,000 Me3u wagAIR

NeUsEUN 2,000 eu

3. | WEMsAaNINg nUenu - Uatdiu (AlFaedinsiuanng, Avienans, Ansadudi wu 8n 1,500
787U waUa 200 — 300 M) kaznsYUasEUMAdaTuuaedumaulaiu Sanlda7e 400 neu
(nensvuanedumldLssnuauendumseninsausnn mewassaussniu o aantivudie) annduudig

a v O i | a ] o SN & Yo a
ﬁuﬂqm\‘lagiuLLNumuﬂigLWﬁa’n(U@Lmuﬂm‘c’JHﬂﬁgﬂ@Uﬂr]?lﬁ’]ﬁ]uLUuN@’]Luuﬂqi)

Y

4. | wdwnaznudewensaiiudnass astinsendaudszning ne - 3w, 3u - Tve a sunsuuay

Ine-a11 eann1svuaeduAisEnINsausINNneLasIu

2 deyagusznaunsvuddtunuiduassuun, Ussmedu

AR ayuuszau s deyadessiu wavundunival

1. |dUszneunsvuddluiuniduasstundinlngaglifisoussnduvesdaes usrzdesaussyniilulunns

I3

Yuds bagiivessaussnnisiivesgluuiunuudeiug

2. | MsvuEwen VNS eNIUMAY — YIS aLTuaka tEanias 9 93Lue (8.00 — 17.00 u.)

3. | nsvudaniaauy 91nduaestuun — Usuiu — Usiiu — Weewed 91knanne 2 Ju Wissanndeaddsu
soussynuuaeduifigandvuaiedudsuvaiu uazidunnnmsvuddulssmaanldazaon (auu 2 o9

29199)

4. | Fad1udunnan1sunaIsErinanenuuiunIain Andudnaiu 20 : 80 Leea1nn1srudmstinusendania

wazldaniunialaisinin waiuisaiwselukdinlagladies 200 ni13usiel Wiasrnsesutnnanas

5. |mndsnuleendnass aednvzudmanuuliiiniy uwideaganldiienisuudsiig waeanufenis

YosgnATIreNstdmnglny
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3)  dayagusznaunsvuddluiuiaumi, Usenadu 5189 1

a1eu agUUssfiu shaq Foyailesdiu uasunduniuol
1 | wnagmuwhiblosaauduata wad fo iumsduaiumsdnessnisduiuussmaluedens Tusen
Bedld naide Ao nsvuddluan duingtRmnsavuiy vhlrseislils uazngranevesanlindon
2. | Tutagtudunanisvudmisauuainaunils - vowu Aoy 3,000 RYIUADAY ANIUNIG 1,300 —
1,600 wenusiafu (nsdldusnduinanazlidonriiumg)
3. | nalunisvudsanauvila - Yonu - Yewdiu Tdauszana 22 alus 30 wni
(Auia - Uanu 13 - 15 dlas | Yevu — vaidiu 2 alue 30 wnil (IUIRVIAANINTANEY) , VUG
Fuditvesiu 5 9alus)
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51 lassa¥evesdununisvudeneauu

1A59a5 1999 UYUNTVUAINOUN UTENauaIeY 2 d3U (113199 5.1) Ag

e il 1 suvuiiieIfunsaiiunsuuds (Business Operating Cost)

e il 2 suyuitliifeidesiunisanliunisuuas (Non- Business Operating Cost)

A19197 5.1 1A598319909AUNUN VR uY

Types of Cost
(Unit: Baht/Km)

AUNUAIN

(Fixed Cost)

IR IEALY
(Variable Cost)

AunuUALIU
AIANTUNITVUES

(Business Operating Cost)

AED131A150 (Truck Depreciation)

AgesnwTe

(Repair&Maintenace)

ANUsEAUAEAI5D (Insurance)

AT BLNEY (Fuel)

Aluayyn neideugrunmug (Truck

Permission)

A9 (Tires)

ANAUTULIUNMUE (Driver)

AU RaaU (Grease&Oil)

AYa éuLUﬁa\WiN"] (General Supplies)

9 AUsEAUABdUAT (Goods
mﬁfﬁawfﬂﬂﬁ (Gift&Bribe) Insurance)
Funuitlsiifertoatu ANBAT UL AngesnwauY
A1SANLHUNITVURS (Construction) (Maintenance)

(Non- Business Operating

Cost)

Algaelndpaainauunuy

(Highway Lighting)

ANUSNITAIUNITIIIVT

(Traffic Services)

ANMINEAIUNITINLEUATUDTIDT

(Traffic Planning)

AlEeAugURLYN

(Accident Cost)

yam1AY

(Land Value)

AN AUAILINA DL

(Environmental Cost)

5.2

5.2.

TunuAEIiuN1TALEUN1T9UES (Business Operating Cost)

q

N1FAATIRAUNUNINITVUE UL

1 dunuineaiunisantiunisvuds (Business Operating Cost)

Usenausmie AuuAsi (Fixed Cost)

F1UIU 6 MUUT wazAunULUIH (Variable Cost) 913U 5 Uy Aauanslunnsan 5.2
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M13197 5.2 duyuiliignfiun1saitiunisvuds (Business Operating Cost)
Types of Cost AUNUAIN IR IEALY

(Unit: Baht/Km)

(Fixed Cost)

(Variable Cost)

AU
ANSAMLUNITVUES

(Business Operating Cost)

ALEaUsIASD (Truck

Depreciation)

AN3esnwTa (Repair&Maintenace)

AUSEAUABAISD (Insurance)

ANduBmaY (Fuel)

Aluayyn neidgugunmug

(Truck Permission)

A9 (Tires)

ANAUTULIUNIVUE (Driver)

AU anau (Grease&Oil)

ATARAUUERWI (General

Supplies)

At ¥eutim (Gift&Bribe)

AUsEAuNBAUAT (Goods Insurance)

1AgN1TIATIERAUYUNIINITVUAIDUY

Operating Cost) aunsauanslanmaludl

1) ANFDNTIANTD (FUNUAIT)

Tudruvosdunuiniieanun1saiun1svuds (Business

FIUNTAII FOUTTNNAMIA enfidentd
FIIAUTINN TN MITOUINN | 19N
mmimﬁaﬁﬂ%mu () 2,800,000 - 3,300,000 800,000 - 1,000,000 3,050,000 900,000
a1gnisldiuvessa (@) 8-12 15 10 15
FIANTONTBYAANYINTA (VM) ALKED 30 % ALMED 30 % 915,000 270,000
Adeusiansa (L msed) - - 213,500 42,000
isazmi‘uudma?@ (nu.sav) 80,000 - 100,000 80,000 - 100,000 90,000 90,000
Andeusense (Umsena.) - - 2.37 0.47
2.84
2)  AszAufodsn (Funuasi)
$IUNIIAUIU sauasnﬂﬁana sinfidenld
AUszAuesisn (Unsied) 15,000 - 100,000 57,500
svgrnsvuAnads (nu.ded) 80,000 - 100,000 90,000
ANUTEufEdIse (UmMsany.) - 0.64
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3)  Alueuge (Msamedousiunivug) (Funuas)
FIENTAUI FOUTTNNAINN indentd
Aluange (M3amedouguninue) (Umsed) 10,000 - 12,500 11,250
seyrnsvUduade (nu.sat) 80,000 - 100,000 90,000
Aluaug1e (Myamellgugunvue) (ULnsdeny.) - 0.13
9 eldaudugruniug (Fuuad)
FIENTANUIN FOUTIVNNINN ienfdentd
AlgIglunsiaudueunvugade (ULneel) 250,000 - 300,000 275,000
sypgnIvudade (nusodl) 80,000 - 100,000 90,000
eldnutugunug (Umsena.) - 3.06
5  aldneianduuiomnan (Fuyuai)
FIENTAUI FOUTINNAINN siidentd
Al TanAuUdewingg (Umseny.) [10 % x Total 1.95
Business Operating
Cost]
6  MuITouIY (AuNUAI)
FIUNTAUIN FOUTTYNNINN s1dentd
Athieulnm (Umsed) 5,000 - 10,000 7,500
sypgnIvudade (nusodl) 80,000 - 100,000 90,000
AnTeut (Unsenal.) - 0.08
7 A (Aunuwdsi)
FIENTAUI FOUTINNAINN imdentd
Aldienaglunsdendiseinwmse (Umsied) 100,800 - 150,000 125,400
SygrASYUANRAY (NU.ABU) 80,000 - 100,000 90,000
AN585nMTD (Unsienl.) - 1.39
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8)  ANsliunTueImnEs (Fuyuulsiu)
FIENTAUI FOUTTNNAINN indentd
gnsawldssinsiudamasmessesnisvudnnay (@nssany.) 0.24 - 0.42 0.33
SATuRwaYIeUan (UINAeans)* 29.99 29.99
ANSLTUNT U BINEY (U nsBnal.) - 9.90
* B ATWINAINTIAVIBUENUNT UGS o fieu Suaau 2555 (Uan.)
9 AY (AuyuLUsY)
FIENTAUI FOUTTNNAINN indentd
Atgaelunsdsues (U maensa) 100,000 - 240,000 170,000
SeuyNsUasUeNe (NU.ABASY) 100,000 — 150,000 125,000
A8 (UIneena.) - 1.36
10)  Amslginiunaeiu (Fuyuulsdu)
S18NNSATUI FOUTTNNAINN siedanty
AlaNeNSUABLENEUNULATEY (UNABASY) 3,500 — 4,000 3,750
syarnsiasuanguNtuMaeau (NY.ADASY) 10,000 — 12,000 11,000
ANSUNTUaaY (Unsiany.) - 0.34
1) Aseiudeduim @unuudsdu)
FIENTANUIN FOUTIYNNINN efdentd
AlgInewaglunisuseiuneduni (Umsed) 35,000 — 50,000 42,500
syeznsvudnRds (ny.mel) 80,000 - 100,000 90,000
AUsEAUSEEUA (UMADNY.) - 0.47

5.2.2 funuinlineadasiunisaliun1suuds (Non- Business Operating Cost)

AuyuiliineItesiunsaniunisuuds (Non- Business Operating Cost) Usenaudig Auvuadn

(Fixed Cost) 91171 4 fuds wagsuyuuUsiu (Variable Cost) 311w 4 fuds daandlunisiei 5.3
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M13197 5.3 duyuitlinedesiunisaniiunisvuds (Non- Business Operating Cost)

Types of Cost FunuAsi ALY IR
(Unit: Baht/Km) (Fixed Cost) (Variable Cost)
suvuitlsiRedeat ARGLGEANAIY AUngesnyIauY
N3ANTUNITVUES (Road Construction) (Road Maintenance)
(Non- Business Operating | anlganglwdesainsuunuu ANUSNNTAIUNTTATIRT
Cost) (Highway Lighting) (Traffic Services)
ALEIIEAUNITINUNUAIUATIRT AlEeAugURLYN
(Discount Rate 12%) (Traffic Planning) (Accident Cost)
yariiau Aldsesudande
(Land Value) (Environmental Cost)

lngnsiaseiaununIaniseudinuy  ludiuressunuilineitasiunisaniiunisvuds (Non-

Business Operating Cost) a@snsauandlasmaluil

1) ANBATINIUN (AUNUALH)
° FIUTRYAAINDAT IO UUYBINTUNIINAI

o o 1 1 v I~ =) A L%
- mmaﬂmaﬂiugmiwmmﬂaaiwauumuﬂLm&nﬂu

o nsdvnliansamdeyalinaentiaveadumedinm

- I¥eymannUszinusiadneasisauy U wa. 2554 vesddindisiauazeaniuy,
NFUNNWAN
- TPgTIULUNTIAAINDATN ANUTELANVBILNIZNAAUY 4 USTLAN AD
- Uzl 1 1nznansauunuuinea (Flush and Painted Median)
- UszLanil 2 innznansauuuuen (Raised Median)
- Usendl 3 inenansauusuunadiuses (Depressed Median)

- Uselnndl 4 1ngnatsauuwuudusIviseniwnany (Barrier Median)

e  nsAmnalagnuINTAuAldIIeUITeEnwInuY

o WisuWisulaguwiAnduyuau (Sunk Cost) - laiin1snsiuAneasneouy
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2 Algielidesainsuuouu (Gunuasd)

AlgIelndesainsuuauu (Hishway Lighting) anansamuiadlaann ( suaniiunisalgangl
dosainauuauuvaansiiiuasmais vsemslihalinig audedadiudsunusaussnnsedinansasiamug

PITAYTLELNN ) ASANNT

CyL = (CMEA+CEPA)><VT/L

Al lwdnsainsuuauy (U maeny.)

e Cpyp

suaiunsanltanglndasainauuauuvasnsiiiiuasaes (umsied)

CMEA

Cppy = Sumiiunsenlidnelndosainsuunuuvesnsinihgiane (unded)

VT dndrudSinausaussnndeUsinaRsIaTiavun

L = SEYLNNPADALEUNIANY (NY.)

Jagtuminuuanevdnuavaneses Tuiuiinusuinveuves nin. dessuniserldineludiues

Ieniludtuiiansnsa 1D we. 2554 fnslalwililudaui Anduyad 4,000 Suumsed

3 AlERIEMUNTIIMNUAINITIAT (FUYUAT)

A8AUNTTINURUAILATIT (Traffic Planning) @snsamwiadlaann ( suaiun1I9uau

AUATIAT AUMEFRAIUUTUIUIAUTIVNABUTUIUITIATVINLA MNTAETLEEN ) AEUNTT

Cpp = Cpop X VT/L

Taoil  Cpp = AldAefuMIMaUNLULTI93 (UIndena.)
Crop = UMEUNMTINURUAIUITINT (Umsed)
VT = dndutiinasaussndeuiinaasasion
L = JLYLNNARBAFUNWANY (NYL.)

Yoy aafiAtuUsraIuvesdinUALNY NTUma nsensasauuau Tut wa. 2555 sulszanu

lé%u §1uau 1,929,299,700 Um wiady

° JUALHUU 1,516,100 UM
° JURINY 1,780,316,600 U
° JUS18I8DUY 147,467,000 U
enaeladafnduazleauniu univendeusens sy 129

dinnuAnenIINNMTITEWINA (39.) wagdinnunesuativayunsidy (@na.)



mMsAnwduuNsvUdTuRIwansiadeusiai unm 5

(hsdldunemsvudsuussidouasugiamie-16) enuatuanysal

4 yaAAu (Funue)

Wesnnfinnsanafinuddddlunisneasradunialuduyuan (Sunk Cost)  Fdlidndudosdneildane

=he

Tudu

5  Angednwiauu Gunuuusiu)

[

4aunn391n Ozbay et al. (2007) waw Berechman (2009) &ai
— 0.384 70.403
Cm =800, 950 N L

Mc,, =800, 950 N0-38% [0-403 ¢ /T

Tnei
N = PIUIULDIRTIAT
L = FYELNIVOUEUNIS (NLL.)
t = SzpzANAUINUEIIRUE TN
T = seunaInsyimslng

Slouszand azld
— ap
C_=AN*L

aglsfiany Arldarglunstrgssnwauuiuediuusinansesieuiu duluaunisaldang
Ungesnwauu agle
— ajBno
€y =AN“LEQ
MC,, = AN*“ LPpQ®-1

— af no-1
MC,, =A@ N*LF Q

° n3fiN 1 gauun3aUsnid (Routine Maintenance)

| o

- UPBNUITIUING (FRUATNKVIINITNWAUUURFUNIANYT) Wag (INN1TFBUAIN
digrnaluddnuimsingams, nsumavais)
- 1AELRAYLYIINITNN ASUSUUSEUEIUN 30 — 35 anuunsed

- ungenUn 3N YANIERING (50%) Yasuiilasuwn

o  nsdlfl 2 deutngImmumvuAnan (Periodic Maintenance), N3l 3 goutrsaysay

wa

(Rehabilitation) wag 3@ 4 fefvd (Disaster)

- l¥eyasutszanaunsssnwannsgiu ieliouunduganiniiy

- Awndaglddeya U w.e. 2551-2555 drinuImsunganig, nsun1amiaig
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6 AUIMINUNITITINT (AUNURUTHL)

ATU3NNTINUNNTRT1AT @asaAIIalaan ( UANEun5UeINeetaAuNITHITINEN A

MEdREIUUTUINTIUTINNABUTIINRTINTNINUA YNTATYTEYLNI ) AIEUNS
Cpg=Cyp X VT/L

laad C ATUSNNSANUNISISIT (UINFBNY.)

TS

Cyp = JUALTEUNISYBINBITIAUNITANTIIN9MA N (U sal)
VT = dduusunasaussnasusunaasasieun
L = SYYLNINADALEUNIFANY (NL.)

ToyaafftulssutuvenosdafunsinsIavnaa Tul w.e. 2555 sulseanailasu 9w

1,070,312,000 U U

° UYAAINT 732,240,000 U
° Juauau 246,385,100 UM
° WM 88,686,900 U

7 aldIneiuaURve (HunuwlsEu)

AlddeiugiimamunlalngUssandlduuudnass TuauAnwives Ozbay et al. (2007) uay

Berechman (2009) @slaiin1sivuaaildinesuaiAmsuaanmaiuniadunissenitaiies dsil

Cacc = 1275 Q0.77 M0.76 L0.53 +114.75 QO.85 M0.75 L0.49 + 198,900 Q0.17 M0.42 LO.45

laad Q = US1nauasnasmeiu (Au)
M = 38NN AUNI (Alawuns)
L = IUIUTBININITITIAT

USuguuuureimsldaunis enstinsesiamldinedueiivalulsemelne fvualddu

Coce =4 Q" MBl L‘Dl +B Q% Mﬂz L(DZ + CQ% MB3 L®3

Ln_ Cac =4.280103+0.701182Ln_ L —0.393079Ln_QH -0.566836Ln_ N
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8)  Alddieiudaangen (FuyuuUsHu)

v
A a &£ o 1

Arldanesudndoy suluduyuiifialududmanssnuiliaunedaunndon Farunanie

HANSENUANNUANTIENEINA BUlilpesnannsUaseingaisueulaesnlan (CO, Emission)

Cair =QBo+B1F)

laad Q = US1N0997195 (FumpLfaw)
F = IUIUNSUSLAAUNTURDALALUAS

By, By= Amsiiuasdudsedvio

msfnalagldaunisiazfwnansausimnisnadundn lnewdelinanisesasaetidu
F1esenaY (Unseilawns) agnelsnd Ysunansiasdetu vewsasdindumsdivsinalivinduy uaznisduim
suyunsUdesingansueu aeldusunm CO2 MldesgondlunsazifiounnmesA1A1suaudBanaaInglsun

dnsanilasuaaeuesl 2553
fraarsueulaanlan (CO,)

- fennvinafeaniveulasenlediiudeseeninaineiumiuy

- Feazdinmsialagldagm (CO2 Conversion) $1vdsanmesniludsemeadsngu
136191 Defra (The Department for Environment, Food and Rural Affairs)

- Teenslihdufiwavessaussnn 1 e astdesfansueulaoonledifuuiun
2.630 Alapsueu uazdammsusineisufien 033 dnssie nu.

- simmndueu a amaglsy 71 20 glssiediumiuou = 0.8059 uwseAlansUBY (2

Shuaniudey 40,2938 Vnsiegls)
fingArsususeuanles (CO)

- &L‘if‘ﬁjajalamﬂmamiﬁﬂmiﬂiﬂmi A Modal Comparison of Freight Transportation

effects on General Public

ansnsudeefinvarsusuuauanlen (FUuuunsvudmeauw) = 0.085 (nFudafu - Alawwns)
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5.3 Han1sAATIzKUUTIRadlAsTIassdun UM ST ImIsau

53.1  dyuwansieszidunuiineanunsandiunisuuds (Business Operating Cost)

£

uyuAeatuNIsALiun15vUEs (Business Operating Cost) ¥83lA5aN15 TauAUUTILAYElAT1A

AUNUIAUTIVNNNIND WU 22.16 Umdenlaluns

FIENTAUIN Aunusienty (Ve nu.) fndusiafuuTI
Andiews1A13a (Truck Depreciation) 2.84 10.98 %
ANUTEAUNEAIA (Insurance) 0.64 2.47 %
Aluayne neideuguniviue (Truck 0.13 0.50 %
Permission)
AAUTUEIUNIMUE (Driver) 3.06 11.83 %
ﬁﬂfﬂﬂguLﬂaaﬁﬁﬁﬁﬂ (General Supplies) 1.95 7.54 %
Ath¥euien (GiftBribe) 0.08 0.31 %
FuN LA 7.94 30.68 %
A11393n 190 (Repair&Maintenace) 1.39 5.37 %
Athifudeinas (Fuel) 9.90 38.26 %
ANe4 (Tires) 1.36 5.26 %
Atundodu (Grease&Oil) 0.34 131 %
AUszAuAEAUAT (Goods Insurance) 0.47 1.82 %
T ULUIHY 13.46 52.02 %
Ui 22.16 85.64 %
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532  aydwansieszidunuilineadasiunisaniiunisvuds (Non- Business Operating Cost)

suyuinldineatasiunisaiiunisvues (Non- Business Operating Cost) ¥8dlA39N15 SIUAUNUTIINLA

lATIAIFUNUTAUTINNAINN WU 3.7163 unsofilawns

FI8NNTAUIN AunusenY (Umse ny.) dndusiadunusIl
Ana319nUL (Road Construction) 11114 4.30%
Aldanglwdesainsuunuu (Highway Lighting) 0.0171 0.07%
ANGINIUNITINURUAIUDTIDT (Traffic 0.0139 0.05%
Planning)
yaf7iAu (Land Value) laiAneldsneludud N.A.

sdunuAs 1.1424 4.41%
Ar5einwIauY (Road Maintenance) 1.7337 6.70%
ATUINIANUNI5957195 (Traffic Services) 0.0077 0.03%
AldaneaugURivg (Accident Cost) 0.2350 0.91%
lddesudandes (Environmental Cost) 0.5975 2.31%

TduuAs 2.5739 9.95%

sadunu NOC e 37163 14.36%

533  ajuwansiesziwuudnaadiassaiieiununisvudmisauy

nuuuaedlasasduunsrudmauy Wi sussanadununisuudesy neduuniu 2 dau

oA suyuinierfiunsadunisvuds wasdunuilineitesiunisanidunisvuds dsaunisaeil

AUNUNNTVUEANTIN = (Aunuiingafiun1saiiuntsvuds, Business Operating Cost +

(Full cost) auunliineatasiunsaiiun1suuds, Non-Operating Cost ) x ( 528¥119 )

%30 FC, = (BOC + NOC) x (D)

1ne?
FC, = AunuNTVUETIN (V)
BOC = AunuAiAgIiuAInssuNMsEEs (UIn/Alawns), laedl i = 1,23, ...
NOC = unueiilingtesiuianssunisvuds (Un/Alawng), laeh j = 1,23, ...
D, = svEEng (Alaluns)
k = ANFUUSEEANS = 1,2,3...
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ANNTOATLIUAUYUNITVUEAITIN Full Cost lunsiasdrsvaanisaudduiuussilouasygiamile -
16 (U7 5.1) 161 sl

TutszmaAsiv
TEUENTY B3T Ny,
FC = 21658 um

AT avnIL - Arudaiu
ArldeUsznm 4,000 vmARe

(snAnUAsudiedud)
_ Tudszimaan
Anuitense - Anudearas FEUEN 250 Ny,
ArldseUszim 2,000 vmAie FC = 6469 UM

(gruA i ninsuwruusud)

Tudszimalng (drernntosned B4 njammwa)
FEUENT 65 nu.
................. FC = 24,971 W

Tutszumalng (drangamma Ga Auazai)
TEuENH 1,056 ny.

Az - AuyfinaiyBau FC = 27325 ym
AlEsedszanm 2,000 vmARYY

{“Mﬂmi*’“dwa"‘h} TulszwaAunade

FEUENTE TTS na,
FC = 20,054 v

Angad Saduntd - Audauaud

i Tudszmadaalud
AlEguUszunm 1,000 yAaRy?

FEUEW 25 na.
FC = 847 um

JUN 5.1 dununisvudesau Full Cost Tuusazdrsvasmsvudsduduussidswaseghamie - 16

el \ilefinsreilassadrsfunuiinansufuunulsvisiaivayudnenwlunsuudsmaunves
Uszmeludagiu Seimuadoaueduuleuiediuau 2 nquussiau liun nsusuaunajuuuunisvudnuues
dufn uaznsifouasiiannifioaisesdniuiodiseidoazdidu FufmAnanidogudrsiuiu 5 nau fe ns
Waszansnmveslaseeiifiegiiy  maiannlaseinsvudsiidanameluliauysal mssiueanuagannly
MsvudsUinamsLay Mafismadensuiuunsvuddud uaznsiaLeIUsEneUB U fiduiusfun1 AL

a a 4
syuuladanng
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UNN 6
UlguUIgRAZUINTNNS

id@sudas19AnanInlun1svRdIn1aun

>

o WUIARUASAIUUAULEUIBLATINSASIESLAS19F N A Wl UNNSYUEIUn

L)

>

¢ YRLAUBDLULLTIULUNULATUINTNSHESUAS AN AWl SULAINIaUN

L)
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6.1 LU2AA LUNITANUAUTEUNERASUINTNISHESNES 1A N TUN1SIUEINIUN

NNANTITANYIITE UsenauniudoyadnnNIsnuNIugNsAIanTYeIuNUIULAEIATINITA9 TIUN
FBUNANY AT wasngquiane ngsuideukaznguunefinestes aunseasunguusziiuuleunsiidifey

o @ 1 ) o ) v o oo &
LLagﬁ]hILUU@@auUaHuﬂﬂ‘c’Jﬂr]'WIuﬂ']isUua\‘]W’NUﬂGUENUigLVm‘l@L‘Uu 5 ﬂfjll PNU

. ﬂ13Lﬁuﬂﬁzﬁw%mwmaﬂmwﬁaﬁﬁagLﬁ:u (Enhancing the Existing Networks)

v.  msimulassiensvudsiiganameluliauysel (Completing the Incomplete Networks)

A, NTOINIEAMUAZAINTUNTVUIUIAYIBLAU (Improving Border Procedure)

3. mnﬁ'wmﬁaﬂg‘dLLU‘LJmisuueinauﬁﬁ (Providing More Transportation Modes)

A msiaesrussneudun fiduiussunsimuiszuuladafind (Deloping Other Related
Components)

mMsfaLUsEmAn LU LATYgRaLardauwisnd atuil 11 Jadunseuvdnsuulevnelunis
faniuuLaslaTINITemtiBNuIEIUN I wasnaue AisURsseutu Sgvsmansnisadianuidonlss
futsemalupfinmaiieanuiunmiaassgiauasdnu Wugvsmansudniflilunstaulassaiaiugiugiu
AuunALLazladaRndueaUszina Jatiumaienlesguuuunsuudiiuussmalnesoumunsounusmiionnan Tu
Sufiratenfuasudumaassgialussduglame Wamsimunsasusasifiveanansalunisudedu vl
wildiunugnsmansnsenssesay (519) grsmansnsiaunszuuladafndvesusemalng atudl 2 waz

WHUEYSAARSNIENTIANUANTieaTuayun SRSz uLladafndvacszwma ldgninusduieliidunseunis

o

WawwemthenualuduizussqingUszasdresn sitaudssma lneUssinugnseaansiignitnuaduunly

q

[ °

WHUR99 Y ASEUARY denndesiuUsziiuuleuefididyuazsndudoaduayudnenimlunisaudmisunaes

Uszina 13 5 ngu uaneneiuly deiildna1aliluund 2 viall awnseagdladuandunsied 6.1
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= 4 a A 1
M197199 6.1 E!‘I/Iﬁﬂ']ﬁﬁiﬂi%’:tﬁ/lﬁ NNYIVBN
< o o ' o
ynsAEnIusEINA NNYIVBS nauUszLau
wlguy
nlvln 3
UNUITRILLATYNAUAZ AL o o v . aa ¢ as Lo
,“ msimuANdenlssunsuNduarssuuladaindnielinseumnusiudely | / |/
1 a o al
W@ aduil 11 —
, auNiinAeng
§al v
(yn5ANEATN 5 N1TET1
= o .
Audelesivdssmaly g uasulaeiisdnauamnsalunsudiussdueygiing /
HERETR PR FGUIAVIEN
\AsygiaLardiay) msasanunieslunisiingussvnuenden /
WHUENTANEAS N8N | NawuasUTulse Wemudnenimees 1Ty wasauenay n15audesening | /
ANUIAN W.F. b&&e - | UsznA
CE
wEuaiedn anwane lunisudsdu nguszneunising /
NaukazUFulTe Usvaniamssuvvuds weduasulninisvens fiunnis /
Wasugia ludgine
UFuU5alATeaT 19U WIATTIUNIMUE darniindenlniinuain A |/
Uaonase
YFungdnssu mnuganuanla Indiln invearuvasndy arunisuuds /
duaSunaratuayy Wlyguuuy N15udmes el IitInTy
duaSuuazimuunalulagiielniinsld ndanuwazerunmue Nazeauasid | /
ulinsiu Fwandeu
NAUlATIET fugiuuansienles ssUUIUAEsITAE 981aITaLAZIN /
o
e
UFuUgauazia 1As9asanugIu livean Ugymiaevin uagan UYynin1sasnas | / |/
Aindn
WNUIEANSNIMN1TUINTIANIT93195 (Traffic Management) /
enaeladafnduazleauniu univendeuses sy 138

dinnuAnenIINNMTITEWINA (39.) wagdinnunesuativayunsidy (@na.)




mMsAnwduuNsvUduiRswansiadeusiai

uni 6

(hsdldunemsvudsuussidouasugiamie-16) enuatuanysal
M13°99 6.1 gnsAansUsEInA Nneadas (da)
ansAansuszna e nauUIzLiY
Wlguy

ALY | A |33

WHUENSATEASNITHAIUT
szuuladafndvesusying
Iy (w.¢. 2550-2554)

n15UsulseUssansanssuuladadndlunianisudin  (Business  Logistics

Improvement)

a &

nstuUszanSnmszuvvudInazladafingd (Transport and Logistics Network

Optimization)

M3USUUTEE1EANEEAINYTNNTSAT (Trade Facilitation Enhancement)

nsimwmasausaznalnnistundeugnsenans (Capacity Building)

gnsmansnIsiaunsyuula
Jafndvasusynalng atu
91 2 W.Fl. 2556 — 2560

Wiadaenuaninsalunsumnsinnislggumu

duaSugsnanisAuazusmsluiuiilewnaunu

WHUENSAIAASNTENTI
ANWIAY LoATUAYUNIS

Waunszuulaldafndues

Wnesevieladandluussmeliidenlosegnaysannisnueseingnieluuas

nageusielugansUsuine

Usuina e 2556 — 2560 | atuanunisldnisvudaimssalwuagmaiiiietlugnisandununisvudaves / /
Uszwna Wanlasneuazansiusiukasnseedudvnesalnuag e
WauUsegnisvudsiunegadunduiiomierinsiauniunlunialiuay / /
F9TUNTVLLMIVOINTANTENINUTEINATY — 9T8U UareTeu — Buife

wrukdunWauImIamad | lassmsusuupneadny/auu 10,566 nu.uagasniy 152 Wi /|

W.A. 2550 — 2559

lasesnaswanaandouds | lassmsimunaalvuddus 15 wid ieiuUsednsnnn1svuaanIeuunig / /

NIUNSVUANIIUN SOUTINN
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6.2 JoLaUBLULLTIULEUELAZUINSNNSIESNAS19ANEAW IUNTSYREINIIUN

el MneansAnwfilaannisfinwidununisvudeiuiasaarnistadeusian duuseneviuranis

|
v v o

AATILRUIUlEUIEAINENEANERNTURIN1ATTAINIANAIINILEY WUIENSANEARSVRINIALUAUT a1150UT]

*a
v

Wranngld wndnsandunisauwuiuleuiens 5 nquaiuidnsgitiluiide 6.1 edvaenndeiuazsaiiies
93990 eglsnd Fellfeiavewusiinduiioidunleveifidmlunisiasunisuuguuuunsaudafiauy sty
lngldinsnisaunisusmsianisuaznisimunesiauslusudinanlinmiviadie uguds Feusznausie

WlgugiiuLaNdn 2 nau fisil

2. msufuaugaguiuunisvudsnulasdum (Rebalancing Transportation Mode)

¥ noduaziaiiieainesdauiegdelleawazdadu (Initiating in R&D for Sustainable &

Contiuous Knowledge)
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Non - Business Operating Cost ﬁnﬁ
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2) wuvaaun1u Non - Business Operating Cost (17ilau ﬂ"ﬂ%’ﬁi’lamdﬁwuimqa%’wﬁug’m, AU
daw, sudandoudon, sugiRie Wus)
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Abstract

Findings revealed by the Ministry of Transport pointed out that in 2011, 96.06 pereentage of goods transport
in Thailand was based on roads, followed by ships, trains, and airs; which arc 2.64, 1.28, and nearly | percentages in
respectively. Roads remain the most popular transport of goods because of certain benefits. By comparison, roads have
been more convenient; as they provided an cfficient door to door service, Furthermore, there has distortion of transport
cost; as road transport has wholly relicd on operating cost only. By contrast to train, ship, and air transport costs which
have been engaged with infrastructure and accident costs.

It is necessary to understand on transport cost structurc in cach forms cither direct investment costs; or indirect
non - operating cost such as infrastructure cost, accident cost, environmental cost and other related costs. This was a
hypothesis of the research which aimed to develop 2 non - operating cost model in order to compare with operating cost;
as this will be benefit to Thai govemment for saving further non - operating cost in the future.

Keywords: Operating Cost, Non - Operating Cost, Extemal Cost
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