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,{é‘p’:zmxn’x 12,0 VENICLE OPERATING cOST

12.1, l Gencral ' S _ S o
Siud:cs on lhe \'ch:clc opcratmg cost were conduclcd for npnsenlamc vehicle typeés, cach
having dafl‘ennl opetatmg characteristics: FPor cach \ehlclc {ype, a popular vehicle make was
sc!cctégl It is dc(érmmcd Iha! lhc make represents & typical cost perl’o:mancc of that vehicle
type, ' .

: In some coun(nes the' vchnc!c operalmg cost (VOC) is dmdcd into the dlslancc reiated cost
(mnning mst) and the time rdatcd cost {fixed hourly cost). Howe\er in Thanland all factors

: in the’ VOC afe enumcra!ed by dsstance relaled cosf. Accordmgly, lhIS stud) foilows the con-
- 'nnhonal That mcthod ' : :

f_Time \3Iue is dclenmned for passengers in vehicles. N
Time value: used in cconomtc analysis is eshma(cd by
) purpose of \elncle useu

o t:me talue foy cargo is csiimaled
refersing to hourly mCo_me and irip

i'::'Pnces and tax clemcnl ol‘ VOC were sludled in Septembcr l982 for Phase I and agam in \1ay

o 4983 for Phase . 16 was found lhey were nr{uany at thc sane levci except the fuel price
':‘_\\hmh was tensﬁd in “af-.h I983 '

’nle new I‘uel pnce and tax ek ment were mcorporated in lhe \’OC esllmates in the Phase i
Sludy v :

'1'2" 125 Re;ire'sémative Vehicles

- :g\’ehlc!es \\.en, classnﬁcd mto ﬂghl lypfs A \ehlcle make \\hsch represenls each claﬂsﬂ“ ed t} pe

- was selécted Annual operahng kliomelerag; and life years in use were assuimed for each lype.
= ’lhey are shown in :\ppendnc Table 12-1.

"Markel* pn('és \\.ere dciermmcd al‘ler reuemng ‘the ml‘drmallon guen by dea!en. and
makers‘ ) Buses and trucks e geidially sold from the faclory as a unit of engmc—chass:wab
Con’ “hlch bodies are fixed by purchasers. Types and cost of the body are qmte different
among lhme users. The prices of body shown in lhe Iable are wns‘dm red to’ mduau the cost
ofaq common and slandard type.

.12 1. 3 Runnmg Cosl

; _'-(l) f‘uel and I nglm O;I

l'uel consumpllon rah at a n()nnal lfa\ellmg Speed on flat :md pa\ed wrban road is
shown as Fol!ov.s : '

H

C Type . _ §<'=kmj'h_ ' kmjﬂ " xm

‘Motorcycle 60 30 0034
" Car 70 - 144 - 0014
‘ © Light bus e 1 0.078
© Medivmbus 60 o g . 63
© Heavy bus 60 3 R 201 T A
: Lightfruck . 70 SERREEERE | I - 0.096
 Mediumfeusk 60 7 - 0182

Heavy tiuck 60 T s 7 0I9?

1), Reference (1), Appeadic P 12-23. -

AP 12-1
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' When the' tral‘l" ic solumc on road mc;
g lho iravellmg spccd usually accompa
down aceeleralion cic.: The relatio

R lravcl spéed is slmou in Appcnchx Table 12-2, The table was developed by ul‘crrmg to
< an experimental “data?) on urbar roads in:

. typeson roads in large usban ; aréas

§ including Bangkok

B

E Table 12— 4 presents lhc economlc cosl of fuéd and engine onl perl:[n,
@

Thc cosl of set of tms and tubes

Tablc 12-5. Gcncta!iy, _commerc:a! semce \ehlcles in Tha;!and use rctnadmg tires,
- Thus, one ncw.set and one re

1 000 kmin tlus s[udy

¢ases, the lmvcilmg spced decreases Da.crcases in
ny changes in speed cycles such as stoppmg, slow
nship between the fiel <consumption rate and the

Japan since teaffic ¢ongestion and vehicle
i Japan are quite similar to'those in other coun!ms

,ngsne 0il consumptlon pcr 1 000 km is shown in Appcndn Tab!e 12 3 Appendn

Tln,
pef \ehlc!c was eshmated and shown in App;mhx

tn.ad sel werg combmed logelhcr !o ha\e a llre cost per

‘-_ Il was gene:ally sald thal when' vekicles run ata iov.er speed lhe tire wear IS less while

“at higher speed the tire wear becomes larger. This lendency is also shov. nin the report
such as Jan De w.ene’) and Rohley mnrrey* :

7:};'ll0\~.'eur, nosl’ of the sludtes on uhlc e runmng cost do not exphc:lly eXplon the

tite wear on conges!ed urban roads. Bus and truck Opcrators oﬂen say Ihat a lowlrawl—

-~ ling spced of 30-20 km]h or less on urban ioads usually neans I‘nquent changes in .
spéed w:lh blakmg “hla.h mcu‘ase tire friction; and that it s ot hke!y lhal nrcs used

by the \ehicles nmmng mostly in urban areas ha\e a longer life lhan those m tural areas
it the roads are in the same condllwns ‘

: Unforlunalely, Ihcre are no e\penmen!al data which mdtcale how lﬁe tire. :i\:car is .
- daﬂ’erenl on lh-, roads und;r umnlerrupled flow and on the roads with i’nquenl speed

. changes Accordmgiy, it |s assumed the tire wear w ould be same ngardlec.s of the speed
. IL\'\’." ; .

. 12.1;1'1. 'El?n;s“:cd (‘osl
'«m=

Depreuah(m

' \'ehu.le cosls w;lhoul tires were e;tnmaled by Fndme, lhe duty rates fo: (‘If‘ salue of
- "lmpésted (‘KD and the taxes on the product. The CIF values were appmumaled by

m(cme“mg \ulh persons in’ Customs Dtparimem (\lsloms duly rates and taxes on
“the producl aie shon wn 'in Append:\ Tabk 12— 6 By using !hese ta\ ratés, the

; '_\ctonomac cost is labulaled as in Appendix Table 12-- 7.

l)lpnc:auon mllo \\as {a!cvlated by an inferest rate of l?‘o and lhe life yeat Offal.h g

" vehicle. No salvage’ value ai the end of service life was conssdxrcd sinée thée amounl was

- negl:glbly smalk. Depnciauon ralio (CRF ) is alsa shmm m the Appendn). Tabk 12-8. .

. In ordﬂ lo cnumetah uhule xl‘lrcumy al \anous lra\ellmg spe eds an md'.:\ Iablu. wias
- prepated.: The table indicates if the vehicle mns al a lower Spu.d “the- xl‘hclemy

dccccases resulting § in E !uglm depreciation cost. It is shown in .\ppendn\ Tabk 12-9.

2) Ste Reference (2), ;\ppendnt 1223,
3) and d} Sece Rel‘e:eme(.‘&) and (4), Appendu P12 24

AP 12-—3
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'APPFNDIX TABLB 12 3
?f:thIHE GIL covsumprzow BY vau1c1n TYPE

(Liters/1,000 kms)

Hotor- - Light  Meavy and Light Mcdiun and |
;cycle 3.  Car  Bus Hedium Bus Truck : Heavy Truck
04 e 1, 2.3 2 g

' Soﬁfées‘ ETA & AEC, the Detailed Desigﬂ of Dao Khanong—Port Expressway,
SR Phase T Study of Route Alignment, Estimation of Road User .

Cost,’ 1981, ~The consumption rate by a motorcycle is assumed
at 0 45 of a car. '

| APPENDIX TABLE “12-4 FUEL AND OIL PRICE

(Bahtlthers)
‘Itém_ - ‘” - _Hatket'._'Bxcise - Hunlcipallty Econom:c
' & Prices . Tax - Tax Cost
Gasoline Regular 1) 110 3035 guon R Y
Gasollne Super  2) | 12,60  4.26 0.04 8.30
Diesel C3y 6.99  0.93 0.01 © 6.05
“Engine 011 - 8) 31.56  ©1.58 0.02 29.90
tngine 011 - s) 25.80 1.29 . 0.01 24.50

Squtcésg; Hétioﬁél Enérgy A&mihistratioh, May 1983 |
.Notésr_ f;Iﬁ'tﬁis;stﬁd); it was assumed N
' | 1) Regular gasoline 15 used by motorcycles, light trueks and
' light buses; - ;
.0 12) Super pasoline by passenger cars = _

3ijlesel fuel by tiedfum and large sized trucks and buses,
ﬁj:Engine oil is for car and light trucks; and
5) Enginc oil for others '



APPE NDIX TABI B 12— 5 TIRl’S AND TUBES BY VF!IICLI’ TYPF
ill*l' K\i A\l[) COST b = -

A

‘ T EEE T ‘ =

Venicte 333 S e Conaee ‘tn—| worker Felce Nt pilce . ’"“‘““‘ ‘: iemkﬁfﬂt kom!i woi
| b Tive Siee bt ’ st, sht [pev set, Bane ) per et ger  pe gel per 1t pcrl.WO

Fe. of tirzs . pev set | pér sel, BN APET EXR D00 ony pyr Kn | Mkt per Ka | X ged get

N

L. Msterejete | 2is-iga | 10,000 i) 110 o020 | o010 TR
2. Passenger 145 52 13 62,000 3,10 R . 0.0%0 o650 f N0
Carx & - . : : o B

sLgse Bes | 6.50-188 ‘.§'s.c¢i T e 80
: 4§ oreteenteog | 200 | 1 ERA
§restabas | r.00-18a02 | so000 . |- 80X ALY
6] detressneg | 23000 | 0 e | Tsam
s.feaxy mas | ts-rez | soece | s ] 0o
T € ettt |onses | s KT IE EEER L
6. Light Teock | &- o 188 5,00 | 30 |0 2800
R B VI s.zs-_zc:-n - 8s,000 <R, 000 N0
Frock g ] catveaitzg | 25,009 .60 4,329

]f'ﬁ;ols o esr
B RTUREEN BRI TY R Y
RTINS BT

; oon B 8.0

Voein | nee

e peavp ok | s.0b-zenr |osae | 300 1,000

Jows | 8.0

lb- rc:u'ea!iés' : }'}.C-'L"'O.' : '8.&\]7 :r.‘im

APPE]\D]X TABLE 12- 6 DUTIES AND TAXI-',S

: T e Duhes OII_CIF') _ BUSIHCSS and [_oca]. ) S
" Vehicles i : Peru‘ntag-: A TaxesonCIF | .~ &
B I : e . Per;en:la_g_t R L ; FE '_?

A, Duties and Taxes on Import’ o P
Motorcyicles ' - BT R SRR X'} St
cs | S fase

"l_lghl (mtks : - - 40 o 255 |
'Buses&lrucks 0 e C -_ ?.'3.5'.". -
'B. Sales Tax on (‘omplelcd 3 ' : BT
Produci?) A A
. Molorcycles _' ' o - 12:
' Cais : IR I 30 ;

L

Souices :. I) OJstoms Depatlment C‘us!oms Tanﬂ‘ of ’ihaltand
R September 1981 and \hnh 1983, :

)] Rewnué l}’pa:lmenl Séptember 1982




7 BRI‘AKDOWN OoF COSTS OF VI IIICLI IS BY TYPE

e — . . X i {la Ba‘\l)
. i Coen i L Market Pesie Sales r.’“’;)lt 56 .l}"t! Ecozomic Cost
Yebhicles Market Price Tice Peice ~ 12TEet Petie 34 pues viies Tome T tos
L : : .- wfo Tives Customsfpatfes o Yotal vio Tires
Hotéreyele - - 22,000 0 FIRTY 7,199 N NI 1,0
7 ; (cw <IF _ N T 4,350} :
Car - - : REPTY R 3,200 113,800 Tsi,ue 91,910 121,52)
oo L (C'm cr . 55,000 N I X I ; -
Usght Bes . 149 ,60) 3,820 185,200 19,220 '33,620 122,52
Lo o tomrr 38,GH . 2400 : . :
Belfoa Bas 31,99 . 8,00 332,000 1,119 55,040 76,9t
: _ (Qup,cif . 103,190 33,350) :
Beaiy bus 930,000 15,800 . 935,000, 61,150 . $25.3% £93,450
SR (cxoc:r s 153,000 £4,600) o
Leghe Tk o 139,009 EXT"Y REIELY " 8,195 ‘31,697 $5,110
P AODHr ‘ S 8,000 . 23,400) : : C
Kedia Tewck 528,000 14,850 514,000 " oane10 83,129 £25,659
i S (KD, CIF S 83000 se i) o P
Beavy Tik 153,00 1,00 221,00 52,289 1ik,e2> 511,310
Sun : (L, Cif -, BRI ¢ XS £5,400) : v

:?(2)

SURste’ s 1) 1 s 25seisl ®2at seles tax rate fn azplied

to f!tlof; peices l‘f;sv:lt!n; Ta marbet fricés.

-_Wé ges '

- Wagcs in the (olal of regular sa!a:y, overtime: paymem revenuemcenme payménl |
~ele. are shown in Appendlx Table 12—-10. The annual wage paymem per sehule is

related to annua! kllomelemge

:Changgs in wage rate caused by dll’l’ennt Ira\ellmg speeds “'eie'del'éfnlilled'by refer-
: nng fo Apptndw Table 12-9. ' : '

B .;(3):_

%Mamtenaﬁc'c Co‘st '

- \‘lamlenance cost was dmded mlo the cost of labor and !hat of spate part. They are
. 'shov.n in Apptnduc Tables 12—11 and 12—12.

)

: Overhead Cost

| Osuhead cost was esllmaled for medium and large syzed commercial vehicles (tnuks
"and buses).: App@ndlt Table 12-13 pmcents the cost for ¢ach \ehlcle type per 00
 kay, (‘hanges in the cosl at vasious travel speeds were estimated by using the figurésin

)

Appendlx Tablé 12-9,

Total V{‘hluk Operalmg Cosl by Tmullmg Speéd

'To(al vehicle operalmg cosl for each vehicle type al various tra\ellmg speeds is sho‘.\n

i Appcndnc Tables 12-:14 to 12-21. The cost is shown in economic cost of Baht
é"pcr 1,000 km. Table 1222 is the suntmaiy table of VOC at basic surining conditions,
ie.; t!u, normal nmnmg o level and paved urban roads.

AP :12-7



APPEhDIX TABLE 12-8 o
DEPRECIATION RATE OF VEWICLES BY TYPE »

(Deprectatién ¥ pot 1600 kn)

Vehicles | Years ir use | Aniwal Kn' "CR?y) *CRP/'000 ke

uoéo}cyéie N B  15 _: 1 -lj,bbé:xf :i:o}éﬁéi_; ."1'§:di§% |
car o | 006 ) ouzio | ousess
wgews | 7| 40000 | ozwst | - “eusess |
:féﬁiué Bus 7 | 50,000 "'oiétéif:  £~3;6;5b§4‘:i

‘Light Truck 8| 30,000 [ - 0.2013| 70,0067

Medium Trock | 10| 40,000 | 01770 | 0:0046 !

Heavy Truck | 10 - ;;f&b;oob ff Toae <)t 0,003

Note : 1) CRY : Capltal Recovery Factor, SRR
© - CRF = (l 4 i) ' unere i IZZ and n = Yea'rfs - -
l\o salvage value s ccunted sim:e the figure 1s negligibly
'. small s :




APPENDIX TABl 12 9 .
2 VFHICLB FFFICIFNCY RATIO BY TRAVEL SPEED

Km/H‘_ Wotgr- ' Car nght' He&ium ' Heavy Light Aﬂedluﬁ Heavy
‘ : CYC e o BQS ; Bus Bus Truck Trueck Truck

50691 0,657 0755 0.577 0.739 0.554  0.697 0.748
(300,719 0683 0,777 o615 0.746 ~ 0.588  0.729 . 0.771
15 70.247 00709 0.799 0,653  0.753  0.622  0.761' 0,794

|20 0ars 035 0821 0o 0.760  0.656 0.793  0.817

25 0.803. 0.761  0.843 - 0.729 0.767  0.690 ' 0.825  0.840
300831 0.787 . 0.865  0.767  6.774 0.9 . 0.857  0.863
35 1 0.860 1 0.814° 0.888 0.806 0.803 0.758  0.888  0.885
b0 0888 0.840 0.910 0,845  0.842 0.793  0.911 0.908
f;asf 0,916 0.867  0.933  o.884 0.882 0.828  0.933 0,931
50 0.0u6 0i894  0.955. 0.9z 0.921  0.863 . 0.955  0.954
f 55 0,972 0.9z g 0.978  0.961  0.961 = 0.897 0.977°  0.977
60 1,000 0.9%7 %1.000 %1.000 *1.000 0.931 %1.000 *1.000
65 1,028 0.974 T 1ol 1.039 1,040 0.966 = 1.023 1,023

0 1056 *1.000 0 1022 1,078 1,079 *1.000 = 1.045-  1.072

TS 108 L0220 033 17 1119 L34 1,067 1.122
80 L2 1053 1064 1.156 1.1 1068 1089 1172
85 laao . 079 1,055 1195 1.197 ' 1.102 L1 1,221
90 . 168 1. 105_?: 1066 1236 1236 1136 1133 1271

”_Sopréégc:liBasic fIgufes of relative ratio are from ETA AEC 1981.
.f'They are interpolated and extrapolated to cover the tange

;of travél épeeds as' shown above. Then relative ratios

: are- recalculated by setting the annual kilometerage at
o : normal sgeed at 1.000. .

,4;¥¢t¢s:?' * A unit ratio at the normal travelling speed.r
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»

(APPENDIX FABLE 12-11  VENICLE MAINTENANCE : TABOUR

(Labor Hours‘pér'l,bOO km)

[~

R TRy S T — g —
'Sbéedf'¥§F°r*) Passenger Light Medfum'  Meavy Light Hedium  Jeavy
o eyele “Car . Bus ~Bus . "Bus  Truck  Truck - Truck

':%§‘E;;:°‘4é'*ﬁvii;ib':n ‘:!;35 s ‘\_ﬁ:bb” | 1i§5f 376 6. 00
10 0 CLI0 L3S 376 600 . 135 .76 . 6.00
?ié—,=,sb;¢4 SREEN 19 :1.35 . 376 . 6.00 '1;3; 3.76 l6.dp
 §§3: _;0-44 R 1.35 . _5;76 600 135 3.76 . 6.00
'*2$}2  ;04§4'1” 110 140 3.88 620 140 3.88 . 6.20
30 s aze as 4.00 6,40 145, 4.00 6.40
_ 5§;, 0,50 - i.2§5 LSS 4.30 - 6.88 LSS 430 6.8
.5632;;_0;50,5 L25. nss . 4.30 0 6.88 1,55  4.30. . 6.88
1&5;;_ fo;'sg_y,E= ;555:_ 165 4.707 B 7.60.‘ 1,65 4.70 7.60
| 561) ‘_g.sa__ | L.35 . 165 470 7.60 1.65 . 4.70 ?;50
55 :0:53_, jl,&a 5 | 5.20 . 8.35  1.75 7 5.20 8.35
§bi): 0.58 "1.53;;- 175 520 8.35 1.75 5.20 .35
:65Ag | 0.63_§' 11.58 L8 5.7 9.22 .88  5.25  9.22
70??'  0.63 1.58 1.88  5.75  g9.22 _li83‘:. 5.75_ 9.22
'7$f ‘o;§6:h - 1{65 . 2.00 6.35‘ 10.20 ©  2.00  6.35 10.20
800 066 1es 2.00 635 10.20 2,00 6.35  10.20

85067 W72, 3.2 695 1118 2.12 675 1118

90067 L7222 695 . 18 202 6.7 a8

e

Sources::_ 1) ETA and AEC 1981, op.cit.

- 2) Estimated at 0.4 of passenger éars

‘kématks'ti Figutéé'in;higher and lower spékds are extfapdlated




APPENDIX TABLE |
VEHICLE MAINTENANCE : - SPARE PART

12-12

Spged

otor?) |
cycle

Passenger
- Car

Light
Bus .

(Pcrcent of Economic Vehiclc Costll 000 km)
- ; :f’““f*““ﬁ

IHédiﬁﬁ'
Bus .

Heavy

BUS L

15Light
Iruck

Hedium
~Treuek. -

 Truck

Heavy

ts
1o
15
20
231
300
T
4oV
45
5ol
55
ol
65
0!
:ig‘;_
aoh
85

'90_ -

- 0.02

0.02
0.02'

0.02

©0.02

0.02-

- 0.02

0.02

0.02

0.03

0.03

- 0.02
0,02

0.03
6,03

0.03

0.03

0.03

0.06

0.04
0.04
“0.05
1 0.05
0.06
0.06 -

C0.06

0.06

0.06
0.06
0.07
0.0
0.07

0,07

" 0.08
;0.03"?

0.08

'0.05
- 0.05
0.06°
0.C6 -
0.01

0.07

0.07

0.07
0.07
10.08
0.08 .
©0.08
o.ﬁé'i
0.09
0.09
0.09

1 0.09

| 6;13‘_
0.13
| __o;ij;.:

Cou

RNTEE
6‘1&  '
 50 15{1
o) 15?:f
0,15
0.55
0.15"
;0.l§ -
0.20
6;26;-‘

0.1

021
'_oiéil ’

0.21

':'o;iag’
0.3
0.13 |
BN UEE
ERTRE
oS

s
'6;i5,f
EATS
{:oli7 '
‘:o;i?"
' 0;i5‘f¢
FATRE
e

0.1
‘O;élj
01

576}65ff? 
006
0,06
0.06
0.06° -
:"61Q§%‘
0,07
ow07
_d;oi‘75
- o;o%>rf
0.08
0.08 -
0.08"
.09
": 6;9§* -
'0;93“:=

0.09

o
o3
| o)i&**
f_'Oéfé’f.
' -6;1§j*
015
'o;iﬁ"
0.1
jfﬁ;iﬁia
RTATE
fq;ib"
'_,70.éif’
o210
(eb.éi—“

0.2l

i1

o4

BN 13

0.8
L 0.19

0.0
0.

_f'o;éa

:. 0.95

0.25

0.13

015
.15
0.16
fﬁiié;
éo.i7
0.18

£

0.19

0.20

- Sources :

Remétﬁé;i

l) ETA and AEC 1981, op cit{

- 2) Estimated at’ 0 4 of passenger Cafs S
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Figures in higher and loqer spééds are eitrépbléféd
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APPFNDIX 1ABLE 12 13
OVERHFAD COST FOR VEHICLF OPERATIOV

i

Edononic Overhead!) ‘Rate per’ . Overhead Cost

Ltem  Vehlele Cost”  per cent 1000 kn ‘Baht/1,000 kn

o ;ﬁédliﬁ'Bﬁs”f'[' 26940 3 150 -

.'H-‘ :

0.020 ' 193.86 =

Heavy Bus _} 809,450 7,0 1/60 - 0.017 963.25

N

0.025  372.47

| {uedium Truck 425,680 3.5 1/40

.

| EHeavy Truck {0 eIL320 70 1ysp 0.020 855.84 -

3?Rdte' l) The percent is applied to the ec0nom1c véhiclé cost

'§Sources 3 ETA - AEC l98l op.cit,
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1218 Passmgér Ti:i{c Va!ué

_ T he Study Team conduchd 2 hoimé, ey wwmg s-m'ey sn .luly 1982 as dlscussed in fltapter

4. It is found that the average m-.olne per famity and the’ a\cmg-. number OfIIiCOil’Ie carncrs o '

;_

pcrfamliyareasl‘ollows. o o B
.:}\!0!;"‘ g i’éét R " Eatnecs S
_(Bakpy - (Bab) - (Pérsons)
Carowning 13038 169 100'5 e
S!éld{:qy’rié owning 6,33I ' _ ?6,9{}0!'j v 3|
Nore! S 5,583 o -,6'7,660’ o 2s

Tht, survey also md;;ated a trip purposc d:slnbuhon m pen. ﬂ as shown in Appénd __ ab'lé o
4-14. These dala are notf the sanie as used in ‘the’ prenous slud)' $), Honeur, ﬂn, rndmgs :
by the study team will bs used to delermme thé lmie \a!ue ol‘ passengers and \ehiclcs bging
shown in Appendn Tables I2 22 aml l2_’23 ; . : :

It is generally said lhal mcome staleménl by peépie lends to lot\er ih:m lln aciua} income; :
: panuularly for lngher inconie classes. Also,’ there. “ete many fanuhe; (appm\lmalély ”ﬂ*"’ o
of the recoy ered sheels) who refufd o answer lhe queshon on chme' , hlc_h mlght nsull m‘ :

larger deviation. AU the momenl there is no rehab!e data to reusé lhe usull of tlu s-.mcy TR

The result is used \ulhoul Ie\ssmn nt eshmaimg a hme \alue

APPE\'DIX TABLB 12 22 TI\IE VALUE EST]\iA’[b

lnwsz i

) Refetence (5},Appendu P I2 24

. Item L S ““h ff’.tl_,i -‘V Hctd’r&yclé: - None HEIR I
A. Persons 5 T T S
- lncomeffamilyfyeas * 369,700 76000'-_' 6? 000
 Income caraeisifamily < "360 f"i R § |0;  7286 1
 Work hOJm’)éat o o 2 000: ?600 S - 2600_,
ja)_ Imome{uork hour R 28 8 : '9 43‘_-: L ‘9.20 i
b) VUppaxd hme ES,ro!'a) - 707 o 236 230 R
.. ¢} ' Student Time, 33% of )y |- _”2.33_ T 0’18 - -_ 076 s
" 4)" To work and on busisess | oMz L Mm%
e)r‘ Others L - T 52% : : 51% 584, :
0 sthoot . | s 4%
| Tolald) o 1 o - oo
'a)xd} : SR Y > Rt ] IR
CiWxe) S 368 LR T
,'c)xl) . I I 032_: ) - 0|0 T A6
7 Weighted lotatfpenon | ; l3.§2: L asy LA
: B \'ehlcles _. _ _ R P
_ :A\erageoccupants .' : EEE : l63 I’M PG I
L 41'T|me ulucf\ehlc!efhour o Y ] IR ¥ S ST

Y



APPENDIX TABLE 12223 TIME VALUE IN. 1982 AND 2000

o ':_item o Cars') Mo'i'oréycle L None |
1982 | T
Tsme xaluefpﬂsonfhou: 13.62 ! 4.53 364 |
T"me \a!uef\ehfc!e/hout E 2220 562 174.08
1982-3000 N I
. .' Ralzo ofincreasefpe;son . 1,534 | '.:1.554 1.554
I D
. Time vaiﬁe!pei;s-onlhdur B N :7.04 . 568
A",“_’«’lz‘cr()ccup'aﬁ'éfialio : 3(!.6'0 x12 C x40
 Time value/vehiclefhour : 33.31 , 844 : 226.40

_ qus s 1)) lnclud:ng those | hanng bolh cars and motoﬂ:ycl‘e;

-2) A\e:age Per capita GNP is assumed to Zrow at 248% pa.
: _Irom 1982 to 2000, referring to (‘hapler 5.

'3} Z’A\erage Occupancy ratio is assumed to decrease s.;ghlly fmm
: the !982 1eved foF cars and motorcycles.

?'Rererence o Appenmx 12.4

'(l) - Tnp Pe(ch lsuzu Sales. Co L{d
1705 Lad Yao, Phahol Yolhm Road Bangkaen Bangkok

—~ Toyota Metropohlan Co , Lid,
o 194 Phahol ‘l'olhm Road Bangkaen Barg’kok

P Slam Molors Co., Ltd
- 865 Rama 1 Road Bangkok

L ;.'Thal !hno \lolor Sales Pad.
_45[ l3 Wlpha“aduungszt Road Lak Sl Bangkok

S Bangkok \letropolnan Transpoﬂ Authority
' 888 Phelchabun Road, Bangkok

i '(press Transpmlal:on Orgamzahon o
- Sn Ayuuhaya Road, Phaya Thai, Bangkok 10400

- Tm, and molm;yck dealers in Bangkok -

0)) _:\1 Sand “Fue! (‘onsumpuon on Urban Streets”™ Traffic Engincering Volume 14 No. 2,
1979 (Japan) and

_ -.'Kanto l‘ngmeﬂmg Oflnc\, MO\\' “Fuel Consumption of Running \'ehldes on Roads
E = A Rfc\ iew on the Reporls of Sun ey on Fuel Consumplion” 1979 (Japan)}

AP 12-23



3) JanDe chllc, Quauhfhalk)n ‘of Road User Savmgs (!970)
wor!d Bank Staff O‘casiona! Papcr No.2

(4) Robley \\'mﬁey l’-:cnomic Anal:.sis for l!sghways
: (lntemahonal Textbook Co., 1969 USA)

(5) ETA and AFC 'nuc Detanled DLSlgn of Dao Kanong - Pon Fxpr-.ssway, Phase! -
Study of Route Mlgnment Repon on Eslsmalwn of Road Uscrs (\membcr 1981)

AR 12524
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PHASE I STUDY:

'COST BENEFIT STREAMS

IX TABLE 12-25"
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APPERbiX’TAéLE-'lz - 26 ECOhONIC COST BFNbFIT srazans PHASE 11 STbDY

' i'Jf(In niflion Ba_ : 51983h2ti§§h)
S T GBS (RD | BUS (ReD) ol
Year CFES &' SEs | Passing through @; " Bus bay use | ,ggj -

2 . Cost.  Pemefit . - Cost  Bemefit -] - Cost_ Penefit:é,

83 117516 43857 =

|86 ] 2899.68 . 558.45°

f;f A2 7 ) 541,52 -14386.65 }f;:
a3 o | sanus2 o 1438465

175 7.52 . - s e T
76 o932 -l e
77 b2 9 - s e e e
78 . | 22666 o~ . - ST EERREET SR A -
79 429398 - - L f o= = e T
81 619,79 RS I S

84 1447.66 503,70 ‘jfg;;,u_,_i;'-'
§5 - | 2235.26 529025 | ¢

81 = | 215000 59495 E-1220'!. 79 0 e 2208
88> . 1.1299.07 1523:15° ). 7903,68 . -~
89. .} 228,92 © 1660.75" ;2132 63
%0 .. |12303,71 or2i38.02 | 98 -
9L | 1441,81 . 2343.,96)
92 | 1106.24 - 2563.67.1.7962.48
93 . | 2358.47 3213.46 %2207 ;90 10
94 . 1'2126.96  3547,44° [ 1969.84 " 125154 | -
95 | 1149, 367 - 3912,07 | 569,850 11450,0271 -
95 .| “256,51 - 5661u15 | 1140,35 - 3037,94
o7 | 239,75 . 6292.60 | 146,36 - 3483.82.
tos | a18.90 . . 6978.80 | 282,99 .39
te9 .} 316,52 7741465 216050 .- 4¢
00 | 330.32  .8570.20:] 167.54"
~Jor - _—345;81 9011585 15:€
oz | 1025.92 0 9475040 | 432,02 -
03 | 7378:36- . ..9953.55 [ 192,13
04 . 39%.78  10475,50 |-200,3]
05 ) al2,39 -~ 11019.35
06 1 431,94 711581545 |-
07 452,42 ¢ 112187.35

08 .. 472,81 12691,05;
109 _1153 08, 13227,60,
o | sie6s . 13789.70
a1 se1us 1438465 |

'if14;'i;*i (541,52 1438465

| Total 36613 39 230051 7 20160 9 140706 5 20222.
g B(i=lzz) - ~ o noss.es ] - 15642, 9 _ : K
gc(i 121) ?389 9 = 9360 5 - 9385 5 R
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ABPENDIX 13.1

NEARE

ln orde;‘ {0 Fnd the toll fare lcul \slm:h wﬂl
SRt :.re COnducted asthe I'ol!o'mﬂg (2} and (3)

A RELATIONSINP BETWEEN TOLL GARE AND REVENUL
Smmlalion

maximize the revenue, two simulation works

- (l.) (‘ondmons - |

- where X =

Cenes 85j |

. ;\‘él-\(ﬁrk o FES & SES .
"f\'chncles : é(‘ars, PVB, LT andllT
- Year: 12000

i :_T he dn ersion modei '

R _’ . ;l: o
b 1 +a(X/G)3

TG -TH

H-

. : ‘_'G ' ashlft raho of 2.11 - TG& TH= Tr::\dimg hme (mm) -

The parame(ers are slated in (‘hapler 6

(2) Case I, \ch 1he Q V Relal:oushlp

1

Tral'l“ i As;;gnmen{

‘ ;'5The nummum limé palh %Iectzon for t‘ath ol‘ five. shu?d OD malmes were <;mu-

: lated “The ncmork data and method ‘Were same (o those sla:ed in Chapter 6.
; Road (‘apauty and Velocity

*4('3[‘3(‘11)’\Ollmlv\t"louly reslramts were’ assum d ‘on’ every road section. “They
: \sere same 1o those in Chapters 6. : S

g Résull'

No ma\tmum nunm was I‘ound mthm tlu range of as:.umcd tol fare. The result

s summanzed as follows in Appmd:\l ig- 13-1:



Joll ° Toll  Total .. Revenue .
' Level Fate Trips r'()iﬂ |
T R [ THE EE U B m
’ ) HE ’ R | § -
0 o ,Ri:.‘;ﬁw “oN exﬁt'ooon ‘
R BV SN U LY £+ Jeit ERE S e
-k 3 _ .

e dsdo

3B g aesabiest 3 - has
& S :
o o L lese

: 498,555 20,282 © T roLt LEVEL.

APPEE\DIX FIG 13 y '-'R'EVE:QUE_"AND,’r_o_LL-__ FARE, CASE 1

(‘ase ll walh Fmed \'clocmes and Sheed OD Tables -

- l. _ Ttafﬁu Assignmenl

The mmimum hme path and \elocn(y of_f'Le\el l ' in th
_ matelhehme‘ TG &Tll S

‘Road (‘apac:ty and Velornty

' Capacnly—\olume-\elocﬂy reslramts W

: Resul(

,.The tevem:e ﬂm '

:"-:T"_APPL\DI){ I‘!G 13 =2

above. A relahomhip bem‘écn ‘the toll fare.

: smmlated ‘without lakmg mlo account lhe add; , _cha;nges in tiafﬁc on Ordmaly o

_ dnca(edthe maumum vaiue { lhe 60 Bah( (smali \ehu les) ~
80 Baht (Iarge whlcles) le\el Re\enuc at- dlfferent lol! le\cls are show;g below o
T el Citenl o weta ‘-';ih'e':l,c'; = - e
fével 2l -E“e '.I'rips"_ "0) 3 ’_
l ;_1l0 L 6{.‘3.131, ".QQ! .
h B

!Wﬂ

._;.-mwm-? Lole e

: ._‘|3 iss,n—-a: R L P2 g

5 gieas asides ] NG
B YRR R

SRR SRR VYT S L Y L
R I

Y aishe Misss
B R
BELE 7|°5'5'n'i |'ss; 15,

' were used to eslr':_.,' S



13 I;'Z Fmdmgs o '

(l)

- j';f'smm!atton using the sliced OB ‘matrices
h "':;lhrclc faclors ar¢ mcorpora(cd in the fiof
S s understood that thé curve ‘shown in Cas

© teavel fime via ordmary roads and lhat

:enﬂy Io ind;ca{e the extstcnc» of

De!crmi’nations df iho Dm:ted Vblumc

Tllerc are a numbcr of faclors whlch dcler

mine lhc dwcrsxon volume on the toll ex-
pressway. The diversion model used in

this study takes up three factors: tofl l'are
wa the expressway ln the {raffic asstgnmcni
togciher with ‘the Q-V rclanons!np these
mula to detennme the dnrcrtéd \élume It
1 mdicates that both the toll fare and the
wh:lc the diverted trips decrcascs but ot sul'ﬁu— ‘_
maxlmum fevenue within these toll fau fevels,

rcvenuc move lowards hngher levels

_’Generally, ihe exm‘essway UsCrs dccess the paymeni of toll fare with the degree of -

traffié congeshon on ordinary’ toads. if heawl} congested vehictes | Ppay thé fee and use

. ,_ﬂ:e bxptessway. lf not congesled diveried trips are relalnely less. Since !hls inter-

E.:'—!-i able

o

relall()nshlp is mcorporaled in (he snmu!alron of Cace I, the above resull may be agree:

Max:mum Re\'enue '

o A stmphf“ ed nlatIOnshlp of the Ioll fate and the dn’eﬂed \olume was faken up anda :

compuler snmulalson in Case i was conducted. Congesuon and travelling speed on thc' :
roads were piedeternined in (h., Case 1l simulation. Thc result shmud thc TCYERUS wWwas

R matimum at lhe 60 Bahl “ 80 Bahi level.

@)

. Th\. Dn ersion Curve

o DNERS('N
100K

50%

~~{1983)

X : FAUT6 ~TH)

APP_END]E\“F:G; 1323 A DIVERSION CURVE .-

.‘.'Th» dne;s:on curve was detemnned by a regress:on anal} sis uqng the OD data in
_ B:mg Na arcain March, 1983.

 Inihe sludy 2hg dmtsm‘m curve is :h‘.sum;d to shift up\sard because of lh;, nsrng reat
o 'mcome level of Thai people in the coming years. It means vehicle vsers becone easy

o pay thc ol fare b&‘l.'-'lilSl. of higher income resulting in more diverted trips. It is

'dlustratcd as 1 2000 in Appendix Fig. 13-3. It becomes less steep whicli is likely to

AP 13:3



usull ina revenue -.urve W xth a conlmuous rismg s!ope jusl hku i -".Appélidlx i?lg 13—-1 .
If the curve is ‘determined with'a stu.('p s!ope as (i983) in Appcndnx Fig 13——3 i( 1s_'
hkely to mdlcate a r-.,unue cuvé wnlh a maximum poml .

| ) Pmbléms wzth the Maximum Rewnue Poin(

“The above case I[ suggesls the re\enue s‘a th
t0'a 60 Bahl ~ 80 Baht Iuel in 2000 frém !he 10 Bal ‘ :

, enr, no one seems to support lhe suggestlon as’ a reahsh\, solutlén 'Ihc followmg:
“points should be nohced : Lot - R

a) ‘lhe expressway slattéd mlh a Lol fate t¢ vel of 10 Bahl ~ ?0 Baht i 1981 alxd was
not revised in. Janmary 1983 evep ‘when it 'was exlended to. B_:f.s _N Pricés "
pubilc cemce cannét be eas1!y rewsed."ltrls alsd conttolled by :the Go jnmcnt S

tee eiprise. Accord-
- ande -.ulhm lhe lransporl pohcy and pncmg ol‘ lhe Gévémmcnt (‘annoi b{" isﬂowd o

b) ETA isa pubhc corﬁorati(m nol'thé ﬁrof't maxsml I;\g-

causig much congeshon on ordmary 16ads. Thls \ _ B
iefictent traffic flow on the road nel\iork CO"S‘?‘illﬁ‘ﬂﬂy, 1( wou]d mean a smallel .
va!ue in lha economic relum o __

usmg Ihe Din Daeng Poﬂ sech(m An xtenswc OD ey' is nccessary lo find a
d;\emon tendency ‘which’ may mcdlfy the s!ope (the parémc[erb) of the model:'

‘ shown as 1983 in Appendix’ Flg 13 3 or lead 1o de\elop a dlfl“erent formula_
mth ‘other vasiablé(s). S . S

AP 1304



TAPPENDIX TABLE 13-4

‘ Mslnluretlm Lif  Toll Operatfon | Poad Halbtenznes Perlodlc Yain. Tota)
” L SE§ nr;s:i‘:s - %% FESISES $E$ . YESESES L8 FES8SES s FETaSES
76 - . e - - P s - - - - 5,93
e R - P - - - - 71,96
8] SR TR} - - - - - C 12,99
Fi X - 14,35 -7 - - - - - - 16,35
30 - 18,83 - - - - - - - 15,83 |
81 EERAG 03 - - - __— - - - THIR
Bt - 0. - 1288 E 12,29 - - - 37,68 -
83 - s = MHLes - 12.20 - - - L 1826
k4] - A4S - 42,37 « 1.2 - - - %95
85 - - %250 = AL, - .m - - o= 971.03.
&5 EORE A NS § = 4651 S s L1220 - - - 1003
51 - | ah.s° - .35 AP T ) 2 = L - 165,83
ta: < [ X300 I ' 53,83 S T R L1 - 363 - 12,17
83 = Lsnes o . 6121 - 19,51 - - - . 132,88
997 - LT 2 T X 5.8 6.3 - - 39,65 £76,056
%1 - - 55,95 .63 1% 580 15,1 - - 37.45 182,01 -
92, . 59.59. | W65 | 102,46 6.8 aLn = - 31.45 163,25 .
F2 38 R 5079, ) L1267 e} T3lse - - . £2.63 119,06 -
LT SRR 63.9 58 115,42 1,065 - 13, - o= €2.61 275,83
k323 ERSTIEE . 6%, ;'J_ 43.58 131.% 11,05 SINT T - 472,15 £9.63 T
%35 0 GRSyl ot o winos | 2129 .78 - -] s 23149
OYsLRE c.32 foetes o asser b oan.as (&2,76 - - o F encs . P ¥5.00
. 40,07 - ! 100.62. 43545 [ 2025 | w76 145,76 15,76 F 33K &51;76 .
542,08 <105.65° . 66,37 2015 - &2.76 - - 168,98 - 3387
146,08 ¢ 093 © 216,58 ] 20.3% - €276 - = 15,3 1170
FELYS: IR 116,58 . 227.41 22,31 . &).62 s e 185,18 ¢ 44,01
TR 12,3 233,18 F& 755 1 RG99 252,54 154240, 475.56 C 135,50
TRV 128.62. 77 a2 ] iR 459D - - S W2EA T 335,20
)70 134,58 3.2} 2.1 £€.90 - - 210,85 41556
86,35 10 CAEESS C 2rs4d 2.0 Ased - - 220,28 w403
b3 FF 1 SRTIEH CIASEA L 9014 23.43 45,92 - - 231.39 - 855,67
dzar - AS5.03 0 MaLs 1352 LS7.5 - - L 280.69 476,23
; gs.ts-_- 163.%3 9.5 § 2343 - a8 - .- o 252,61 - 497,69
OF- 100 6854 172,09 0 193 1 A3 T s705 282,24 255.59 | 545,32 - 17467
10, ‘n 97 180,00 - 3827 -l 2y o araas - ~ 1 17610 . 54387
T 5725063 FUisa, ey hER, 23 3083 ] T2s0 s - - © 183,96 0 3X0.01:
At f o ise3 15020 aee3 - dowy i dven ksl - - : 133,95 570.02
13.[ - 75.6% LM . o3 | 2is0 s3.32 - - 183.%5 519,01
._“. ) 6! 15'; n oo u" 2560 . 4232 - - 253.96 '5re2
S \ates- l) toll weralloa and read r.;ict.e«a te cost .E:N.'nuse t‘c1 e
: : I‘.xgtéshvaj ojtns A oev seetion. h!-nlnlsu atfca 224 wel)
ooerulcn oSt !s sss;tcd 16 fncadase Ly 31 p.a. 28 read
r—.aie.teaaz:ce <os( 5! !b; every 5 veirs.
!) The tto:u.ic cost 13 gsuralcd at b, 95 of zhz a‘:,e'l st
" For the €eoaddle cost of peticdic t.ainle-u._ce, B a3 is a,p.ie.i.
All in 1931 pllccs. e

APPEDIX ,ruié f:u'sil ‘

TOLL CPERAYICH AN) ROAD KAUNIEZXANCE GOST

[ TOLL OPERATION AND ROAD MAINTENANCE 'COST

(Mlllon aahr. M 1‘983 prltc—s)
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bt o T A S e



APPERDIX TABLE

13-2

’:uf-7=ﬁeéfiéxfg-:f;aia:.;-tt Hhen
" GROSS REVENUE AND NET REVEKUE

f(ihTIQBJ ﬁrffeé)

o |
- Gx¥oss: Revenue

'Héiafénaaeé"‘““*

SES
'000310

" FESSSES|

SES

FESSSES|

nil.B/yr

"SES . VESHSES

«11 3/yt nil ﬁlyr;.*" ES - R

Het Rcvenue

75
- 76

Rl
78

79
80
a1
82

83)

1)
85
. 87

- 88).

- 89

90}

91
92
93
94
95
- 96
97

98|

99
00
01
02
03
04
05
0
. 0?
- 08
09
11
13

fobbﬁlb

- 786
- ‘353;
- 927
S 1007
- 1094
- 11189
= 1767
© . 1918
3139
3427
3743

1058
1176
1309
2354
2616

2616 5464
2907

5987
5055 8382
5620 - 9218"
6246 10138
6939 11349 .
2702 112261
L7925 12624
18155 ' 12998
8391 13383
8634 13779
8883 . 14187
9141 14607
9406 15040
9625 15485
9958 15944
710246 * 16416
10303 16662
10303 16662
10303 16662
10303 - 166625

4957 |-

ﬂil 3/Yr

386,17

429,21
477,79

859,21
954.84

1061,06

1865 07

2051.80
2279.19
2532074

2811,23
2892.62

'2976.57

3062.72

3151.41
333,47

3433.19°

3532.47

1634.67
3739.79

3760.59
3760,59
3760.59
- 3760.59

:f311 35
.- 338, 36"

367,56
399,31
433, 99
644,96

100, 07
145,74
11250 59°
136,201

1320 26_‘

1994.367°
2185.26
3059.43 "
3364.57 -
3700.37°
4069.39.
4435.27° 117
L 4607.76
4745,27"
4884.80 -

5029. 34

'5178,26
15331.561
5489,60" | 24
5652.03 | 2:

5819.56
5991.84"
. 6081.63

6081.63
6081463
" 6081.61

3.41

~%33-as;;;'*Wf~
345 18

60, 63;i 219,00
60, 63?E]ﬁ'i,f:;
feo 63 705,29 ¢
5147 ¥
}308 70 451,
168,98, '333. 1

NERERRES

475,56 7 1135.50
202,24 398,27
510185 " 415, 5¢
+220.98 434,09
233D 454067
69 - 476,23
""" 497,69
1274 62. .
56387

546,30
127610
-289.96 1.5
289,96 .- 570,02
289,96 570,02 -
289,96 ¢ 570,02

2944, 56_
022,02
3105317 .
“3191.50

3279.86
13063.37
3463,63
570.02 |.3470.63
'3470,63
'3470,63

444,17
4876.8)
5013,37
515434

454694

5447,917

~5511,61.°
".,55'5'11 6l
5511.61 °
k 5511 61 

3470,63

AP13:6
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| APPENDIX TABLE. 13-3  FINANCIAL COST REVENUE STRPAMS

‘ - (In tf11%on Baht of 1983 prices)

¥

Yo | osEstR-D) | FES & Sks - \\J Yoo | sps(r-1) FES & SES

-

LD et et . ; Net © Net
- fCost Revenue | Cost ) Revenue cost!?  Revenue cost??  pevenue

LT R A X ) 99 ) 01 - 210744 - 424375
P2 = | wess a4 o] - 200,99 - ssesyd
80| - -l 22.wh ases o3| - 3¢60.48] - 4485.53
el - 1033t | ooal - 2060,56| - 41378
2| - - 185833 6276} 05| - amz02) - amsins
N I I 77 7% S R 2 VI U3 (B Y1 I 30s5.17( - 467659
st -~ s 60 25141 | 07) - . dsnso) - so1sL37
85| sosa - |i2ssisa 27047 |08 - r9ss| - sisa i
86'| 390044 - laminga 2er.0 | es] - 8831 - asta, 94
'23i%'1?63 82 < |2sve2 zaae | ol - 363,63 - sur97
88|86 - | satlae 205,79 | a| - 3470.60 o ssiilel
|8 1939.44_7-ﬂ- Cj1939.44 0 sera3 | a2 - 3470.60[ - | 5511.5]
/90 {1896,95 1368.72°11396.95  969.68 | 13} - 3470.60| - 511,61
01| 1129, 66i”391 82 [1129.66  1068.88 | 14| - 3670.60} - 5511.61
52 | 844,09 440.34 | 564.09 117695 |— — ' ' ‘
93 [1958.36 798.58 |1958.98  1601.26 | Tetal
94176255 894i21 |1742.55  1768.47 | . o |
95 | 467.25 1000,43 | 467.25 - 1479.07 | 13934.38 58380, 8111960665 95941.64
96| - | - e [T )
97 . _ ':18?7.24 S . 3059.57 Rer(i=1.?Z) . =?§0§_.3_ ‘ o i 6676.9
.9gf—ff_ i 1971.09 - 349.61 ‘c°st(i=1zz) - 7606.1 | 66411 E
-gé e -.'52363.}6: . 373%.21 Rev/¢ ratio 1,00 N 101
100 | - 263mer| - an2n.sy |

__,J .

hotes. 1) It is aSSUFed for SES that the Governrent ;ill invest 20% o{ the 7
rtotal cost. It is not included here since it is treatéd not -as the

";loan.,3-

ﬁjror the part of FES. ‘the Covernnont in\estment already SCheduled
in the ETA budget is also ex¢luded. .

5‘If these investment arxe included in the cost streaw, the tctuln is
“éaléilated as shown in the nafn report,

AP 13-7
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