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B. Input Data for calculation
A) ‘Total Annual Running Time by Yehicle Type for the Without/With Project

Tab. 13.14 Total Annual Running Time by Vehicle Type for Without and

With Project Cases
(Unit: millions of vehiclekm/year)
1999 2006 | 2010 2020
| Without 41.8 © 105.5 1334 | 2255
Car  [With 1219 153.6 2484
Net - 7 " 136 | 180 - 407
- Without 13.5 361 |- 452 - - 85.8
{Moto'rcyclc With . ) 316 | 406 ] . 768
el - - 4.5 4.6 9.0
ithout 226 1361 406 | 632
Bus [With - 316 36.1 542
Net 45 45 9.0 .
_ Without 1~ "90 | = 135 181 316
faxi - [With R 13.5 13.5 271
Net ‘ 00 | 46 | 45
- [Without S181 | 361 45.2 723
Loty With A | 3L6 406 63.2

Note:

Source: JICAStudy Team

el B B 45 ] 46 9.1

(1) A vanis considered to be a car, ' '
(2) Iiis assumed here for the year 2006 that the GCH will extend from Bandaragame to Al.

(3) Ttis assumed here for the year 2010 that the_OCH will be fully completed.

B) Average Number'of Paséengers by Vehicle 'I‘ype

The average number of passcngers/vchlcle is as follows

Car - :1.69  (excluding drlver)
 Motoreyele 1.30 (including driver)

Bus O 1400* (excluding driver)

Taxi - :L16  (dite)

Van o 12, 0 * (ditto)

Source: J ICA Sludy Tcam and RI)A surveys
Note* : According to RDA surveys it is 52.6
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C) Ratio of Passengers with Trvip Purposes to be Evaluated to the Total Number

of Passengers: 43% *
~ Source: RDA

D) Time value of passengers

The time values for passengers in 1999 for different passenger vehicle types were
. derived based on the relationship for values of time contained in the “Economic
i Feasﬁnlrty Sludy of Southern nghway” (1996) by the RDA and the Umversrty of
- Moratuwa. T hese values were also adjusted takmg the Colombo consumer pnce mdex
_ into account. The values of time for the different vehicle types are as follows:
Passenger car&taxr 68 Rs/hour - L
Motorcycle 41 Rs./hour h
. Bus. 26 Rs./hour

E) - Average Welght of Vehlcle Cargo (umt tons / vehrcle)
Van 1.5 tons
Loy :100tons
L Soriroe_; RDA sur've).'.

B Value of Vehicle Cargo per Ton |

. Value of vehrcle cargo per lon in 1998: 180 20() Rs/ton -
The abovc value is estimated in terms of export cargo from SII Lanka “The
value is estrmated using the followmg data: _
Value of export commodmes (tea, rubber other agrrcultural producls,
"_' garmem pelroleum products and mmeral producls, with a total value of
216 391 mrllrons Rs, 1998), _ -
' Volume of correspondmg export COrnmodrlres (lotal volume 1.201
mrlllon lons, 1998)
(Data source Central Bank of Sn I_anka Annual Report 1998)
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~C. Running Time Reduction Benefits till the Year 2020

- Adopting the above-mentioned formulas and input data, benefits are forecasted till the

year 2020 as follows:
~Tab.13.15  Running Time Reduction Benefits
- (unit: millions Rs at 1998 cconomic pnccs) .
S Total . For Passengers For Cargo
2006 1,850.0 1,7703 79.7
2010 © 25123 24041 108.2
2020 - - 52889 - - ¢ 5,061.2 - 221.7

Source: JICA Study Team
- Nbote: : ' ‘ ' o S
() his assumed here for the year 20(]6 that the OCH will extend from Bandaragame w At
" (2) Itis assumed here for the year 2010 that the OCII will be fully completed.

(@  AirPollution Reduction Benefits
A. Procedure for Calcql_a_ting Benefits

The procedurc is compnsed of two steps .
Step 1: Exhaust volume that would be reduced w:th the eonstructlon of the
~ OCH project for the area of the Western Province is calculated.
Step 2 : The total mstallahon cost of emission control equipment required to
achieve specmc leve]s of clean alr B

In regards to the above producc the following assumptions bclo_w arc applicd.
Sri Lanka has and wnll 1mp0rt vchlclcs of al! types The ratlo of vchlcles with
emission conlrol equ:pment w1ll surely mcrcasc in thc fulurc As a result, it is
; assumed that thc rallo of vehlcles w1th emlssmn control eqmpment in Sri
" Lanka will mcrease al 5% per annum in the future whlch is a rather
~ conservative estimate. |
Emlssmns from any vehicle that mstalls cmlssu)n control eqmpment sattsfy the

Sn Lankan Air Pollutlon Standard

The estimation procedure for air pelluti_oh reduction benefit is shown in Fig. 13.2.
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' otal net vehicle running distance
( Total net vehicl g
' realized with construction of OCH
Step1:
- - Amount of emissions per kmy by
Assumption 1| ——plg vehicle type .
_ Yy
_ Reduction in emissions as a result
\_. " | of (A)the OCH
' ( © | Caleutation of the ratio of (A) to
the Withoul project case _
; ' Number of operaling vehicles in
Assumption 2 ——— the Western Province in the fulure
Slep 2: :
h 4

Calculation of number of vehicles
required ~ to - install - emission
control equipment

Price of equipment

- Alir Pollution Reduction Benefit
(=lotal installation cost of equipment)

o Flg 13,2 - Estimation Procedure for Calculating Air
: _ Pollution Reduction Benefits of OCII Project

* OUTER CIRCULAR HIGHWAY PAGE13-37 . . . . . JICASTUDYTEAM
. TOTHECITYOF COLOMBO | ORIENTAL CONSULTANTS CO, LTD.



FINAL REPORT

B. Formulas for Calculating Benefits
wo ‘w)| £ - : »
Ejps ™ lD,-, - D”}x e (1.0~ 1 )10~ 0.05?)/10

: Emissions of the type & that would be reduced with the OCH for vehicle -

Ej,k,l .
o typejin yeart
D‘f : Total running distance of vchiqlc type j for Without project case in year f.
D, : Total running distance of vehicle lypc j for With projccl case in year L
€jx : Emission volume nf t)pe k per km runnmg dlslancc of vehtcle typej
glkm) : :
' rf 159 : Instaltation taliq of emission c_dntro_l equipn'lc!']l of vehicle type j in 1998
‘-6 - - T
10 : Unit adjustment coefficient

Fixe ™ Ej;,I[ZD‘;?xeu/lO-ﬁ
Ry, fAfkax(r,-,k,) |

R;, Rallo of vehlcles of veh:clc lypc 1 requlrecl to install CITIISSIOII conlrol

equipment of the total number of vchtclcs of type jinyeart
;11/ X R,, xC;
_' B; Value of air pollﬁllon rcducuon beneflts in year ¢
Vf,- : Nu.m_bcr °r'0"e'é|.i‘_"”"hi_°_’°s of Yehi‘?l_? lype'f .rinrihe Western Préﬁncé in vf:ar f.

; , : :
C; :Installation ¢ost of emission control equnpmcnl of lypc i dunng a vehlclc s

- ifetime (at cconomlc prlces)
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C. Input Data for Calculations -
A) Emission Volumes by Fuel and Vehicle Type per km of Running Distance,

“* Tabh. 13.16 - Emission Factor
(unit: g/km)

_ Fuel type NO, - Cco © SPN
Small Motorcycles Petrol - | 025 26 - 01
vehicles Three-wheclers | Petiol 0.65 30 : 03

' Cars Petrol 1.4 325 0.05
Large Mini-Buses Diesel 46 1.5 0.8
vchicles - | Buses Diescl 78 .- 21 | 45

Trucks Diesel 42 1.5 0.8
Large trucks | Diesel - | 78 - | 21 |- 15

Source: National Building Rc_écarch organizations, January 1999 - -
B) Installation Rétio of Enii'ssioh Control Equipm‘ent by Vehicle Type in 1998 B

Tab 13 17 Instal[ahon Ratio of Emission Control Eqmpment (1998)
PR - - SR (umt %)
: Car A
: 'Motorcycle -':
Taxi
* Van :
oy o 0
| So'uréc: RDA estimate

‘-c>_c:<:c:°‘

C) | Numbei- of Opera't'iﬁ.g"\'féhi'cllés by Vehicle Typé in the iVestefn Proﬁncer

Tab 13 18 Number of Operatmg Vehlc!es in the Western Province

- . (Umt vehlcle)
- 1999 : 2006 © 2010 - 2020

. Car 204,950 426,890 649,260] 1,201,180
Motorcycle 303,840] - 513,990 694,090] 1,061,500
-~ Bus 8,000] - 12,150] - 15,430 17,450

CTaxi - | . 35,130]  4L,570] 45,71 - 56,240

Loy - 20,490] - 25,930] - 29,660| = 40,870

i Source: JICA Study Team .
-+ Nole: Van are considered as Cars.
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D) Installation Cost of Emission Control Equipment by Vehicle Type

Tab. 13,19  Installation Cost of Emission Control Equlpment o
during a Vehicle’s Lifetime
: (unit: Rs/vehicle at 1998 economic pricds)
CCar oo 13,760 |

R Motoroycle : - 6,880

CBus . : . 13,760
CoTaxi: 13,760
.~ Van @ 13,760
’ LOrfy : 13,760

: Source Consultant’s esllmatc based on prices of eqmpment provnded by
.hpan Automobile lndustry Association - . - ' '

D. lAiI; Polluti_on Reduction Beile_ﬁts-ti!l the Year 2020.

Adoptmg the abovo formulas and 1npul data, the lotal beneflts that would bc gcncratcd '
from a reduction in air pollutlon are forecastcd as shown in Tablc 13, 20

'lab 13. 20 All‘ Pol!utlon Reductlon Benef' ts _
* {unit: millions of Rs at 1998 economic prices)

s - Benefits from Reductions in Air
Year - - Pollution
. 2006 . S 78.5 .
2010 o aad
: ' - 2020 : I | X 1
Source: JICA Study Team : S

~Note:
"~ (1) Avanis conSIdercd asa car ' ' SR A ‘
(2) Itisassumed here for the year 2006 lhat the OCH Wl“ cxlend from Bandaragame to Al

_ (3) Itis assumcd here for the ycar 2010 that tho OCH W|ll be fully compleled

(K)] Trafﬁc Acc:dent Rcductlon Beneﬁts
A, Estlmahon Procedure for Calculatmg the Benefi

The proccdure is compnsed of two sleps . S o S
Step 1: Calculation of the number of trafﬁc acadents !hat would be reduced by
the OCI! prolect covcrmg the area of lho Wcstcm Provmce :
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Step 2 : Estimation of the medical treatment costs or compensation costs that
would be saved with the OCH project.

In rcgards to the above proccdure, the following assumpuon is mtroduccd in Stcp 1:
C As explanatory variables for the number of traffic accrdents, the fol!owmg are
generally applied:
* Vehicle ownership,
* Driving speed, '
* Degree of traffic congestion,
+ Driving distance per trip, efc.

in generai vchrcie Oivneré;hip for ais.ludy area remains unchanged either for the Without
or With project case. This is also the case for the OHC prolecl Therefore, this varlablc
* cannot be adopted for eslimatmg beneﬁts

On the other hz;nd duc mainly to a lack of basic data for estimation, it is difficult to
quantify the relatlonshlp between the numbcr of accrdcnts and dnvmg Spced and traffic
congcslron

Accordingly, dnvmg dlslance per lnp is adopled as lhe explanatory varrable for the
number of accidents. The e‘cplanatory variable represent the following sitvation: As
drrvmg dlslances bccome longer driving time increases and the degree of concentration
decreases, resulung in traffic accments casily happemng as compared with short driving
drslances The estimation procedure is deplcled in Fig.13.3.
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' Total rnning distance of
/ vehicles for Wnlhout project
case

Total net running distance
of vehicles with the OCH

Ratio of the number P
of accidents to total
vehicle running € Assumption
distance . in  the L
country in 1998

Step 1: Ratio of the total net
) running © distance ~ fo
running  distance  for
Without project case '
v :
Number of accidents for
Without project case
K | Number of accidents reduced
: by the OCH '
e o o 1 | Medical and compensauon cosls
: - ' —— — per accident in 1998 '
Step 2: PR Y
Traffic Accident Reduction Benefits -
(= Total medical and compensation costs saved asa
~~— [ result of the OCH). o
g 3.3 Lstlmatlon Pmcedure for Calculatmg 'Il‘afﬁc
Acc:dent Reduction Beneﬁts of the OCH
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'B. Formulas for Calculating Benefits

r = 2; IZD“O

T Relio of total net ru nning distance of vehicles that \-..'ould be reduced .by

the OCH to the total running distance for Without project case in year f.

o : Total running distance of vehicle type } for Without project case in year f. -
" :Total funlling distance of vehicle type j for With project case in year t.
17)
H E D,u x :
A’ Numberof persons involved in an accident at fevel £ for Without project case
in year £ _ ' ' .
a ' : Number of pcrsons mvolved in accndent level l per 1000 km of runmng

dlstance m 1998

W

= u Xr-
" . o Number of persons involved in an éccident at le_vel ! that would_be reduced
by B S s
Bf ' :Value' of lraffi.c aocidenl}educlion beﬁeﬁts in year L
- C: - : Medlcal andlor compenqat[on costs cxpeneneed by persons mvolved wuh an
accu!ent by levcl (al economic pnces) ' o
. Input Data Calculatlons o

_ A)_ Number of Pdssengers Involved in Trafﬁc Accu'lents per l (00 km of Vehicle
‘ Runmng Dlstancem 1998 .

o The medlcal andlor compensatlon costs expenenccd by persons mvo]ved with
_ an aCCldental by level are labulated m Tab.13.21. As for the number of passengers
L 'j mvolved m a fatal accndent by vehlcle type, lhls is eshmaled by applymg lhe '
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following formula:

P:‘,I=P:‘/D;’,r

P
97 : Number of persons involved in fatal accident for vehicle type j in year 1.

' P,F ‘ : _f[‘blal number of passcngérs involved ina _fat_al ac_cidcm inyearf.
D, Running distance for vchicle typej in year t.

 The numbcr of passbngers 1nvolvcd in other types of accndents are esllmated by
applylng the followmg formula;

Vr -': ije./

X j,1996

P - s Nuinbér of pasécngers involved in an accident at _i_f;\;'cl ! -(c);(qluding fatal

‘ accidents) for vehicle typc j in yeart.

P : Total numbcr of thc passengers lnvolvcd in on acc1dent at lcvcl ! (excludlng

fatal acc1dcnls) in ycart

Viws ° Number of lypc i vcl-liclc.s in the Western Pm#iinée in 1996,

Basic data for cétimating the numbers ab_ové are shown in ;i'ab. 13.22, 1323, 13.24, :«ind 13.25.
However the values in Tab. 13;21_ are clearly' ovefcslimated; This was deduced from the
following: . ' o ' L o
. The number of passengcrs shown in Tab 13. 22 covers all aomdents for all
class of road, while running dislancc in Tab, 13 23 covcrs on A and B
Class roads SR " , P ‘ .
- The number of passcngcrs mvolvcd in accndcnts in Tab 13 n mcludcs

those for land vehlclcs, blcycle, etc, togclher W1th the vchlcles covercd in e
* this analysis, - - o .
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‘Tah.13 21 Medml and/or Compensation Costs Expericnced by Persons Involved
w:th an Accident by Level '

{unit: Millons Rs at 1998 economic prices)

- Car  Motoroycld - Bus -~ Taxi Van Loy _
Fatal 0.150 0.141 0.380 0.380 0.241 0.381
1997{ Grievous 0.745 1.373 0.092 1.250 0.530 0.209

Non-Grivous 2311 4370 02941 -~ 3978 1.688 0.665

Damage only 9.104] 16.784 1.131] ~ 15.278] - 6.484 2.553

Total] 12370] 22.668 1.897] 20.886 8.943 3.808
Fatal 0.099] - 0.257 0402] - - 0402] - 0.233 0.444

i998 Grievous 0610 1.125 0076 0.901 0.435 0.128

Non-Grivous 2611 4.8i4 0.324 '3.852 1.860 0.732

Damage only | -~ 8.894] ' 16.397| ~ 1.104| ~ 13.122 6.335 2.7174

"Total 12.214 - 22593 1.906 18.271 8.863 4.078

-Tab 1322 Number of 'Irafﬁc Acudents and Persons Involved by Accident Level
On All Classes of Roads in Sri Lanka

Fatal - | "« Grievous . | = None-Grievous - | ° Dama e Only
Accidents | Persons Accidents Persons Accidents Peygsons Accidents Persons
s involved involved ; involved I involved

1996 | 1,560 1,755 2,615 3512 . 11,510 16,233 32,990 | 54,100 *

1997 | 1,705 1,835 ] 3310 | 4445* 110,035 - [14,i52* | 33,146 | 54,350 *

1998 | 1,921 2,023 2,849 3,826 11,608 . | 16,367 * | 33,998 [ 55,750*

" Source: RDA survcy

 Note *: Consultam s csllmate usmg lhc rclevanl data.

'I‘ab 13 23 Total Runmng Dlstance on A and B (,lass Roads in Sri Lanka
' (uml 1,000 km/day)

Car Motor © | Bus*' |~ 'I‘axi 2 Van *3 Lorty ** Total
- cycle - ' : s T

1996 | 3,800.3 5,217.5 3,552.7 794.1 4,216.8 2,693.8 20,275.2

1997 | 3,990.3 54784 3,730.3 - 8338 4,427.6 2,828.5 | 21,288.9

1998 | 4,189.8 57523 - | 3916, 8 995.8 4,649.0 | 2,969.9 224736
: Sourcc Ongmally RDA survey R '

B Nolc *1; Total runrung dlslance fdr “Bus and "Mcdlum Bus™ arc adopted. -
2. Consultant s estimate using the runmng dlslance of Bus and the ratio of Taxi to
Bus fatal acc1denls _ o
sy Thc runnmg dishnce of “nght good vchlcle is adopied as is.
S, 'lotal runnmg dls!ances for “Mcdlum good vchlcle and “Heavy good vehicle” a'ré '

adop[cd

- OUTER CIRCULAR HIGHWAY . PAGE 13-45 Lot JICA STUDY TEAM
TO THE CITY OF COLOMBO - - | OR]EN]AL CONSULTA NIS €O, LTD.



FINAL REPORT

'fab. 13.24 Vchicle Ownership by Vehicle Type in the Western Province in 1996

Car : 93,656

© Motoreycle : 237,047
Bus ~ : 10872
Van ;74,014

' 3-Wheelers 32841

. Lomy_ i 18,614 B
o Tetal o : 467,044

Sourcc Umversnty of Moroluwa unpubhshcd

Tab. 13. 25 Fatal Accldents by Veh:cle ‘Iype

: 1997 . o} - - 1998
Car ' 180 125

Motercycle 23y | 302
Bus Co 425 - | -5 472
Vo - | 30 " 325
3-Wheelers -~ | 95 - 120
oy - 3 x - 39
Total : 1574 o 1740

Source : RDA survey
" B) Traffic Accident Cost per Passengers by Accident Level

Tab. 13._26 Traffic Accident Cost per Passéhgé'f l')y- Accident Level
' {unit: Rs!passenger) '

Type of_Agcidenl ‘ . 1996 SRS - 1998 *2
Fatal | 904775 | 1,100,760 -
Gricvous - =’ 470,863 . 572,860 -
Non-Grievous -~ 26995 - | 32,840 j
Damage only ] 37555 . | o 45,690 S

Notc * : Source : RDAsurvey

o *2 Consullanl's csumalc usmg lhe followmg formu!a and dala
Criws = Cr,mé(,x (10+P) _

Cmqs-s l‘rafﬁc acc1dcnl cost pcr passcngcr mvol\cd in an acculent at level [ in 1998.

P Incrcasmg pnce rate in Sn Lanka ( 10. 3%fannum 1995 1997)
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D. ‘Traffic Accident Reduction Benefits till the Year 2020

Adopting the above-presented formulas and input data, cumulative benefit is forecasted
- till the year 2020 are as follows:

Tab. 13.27 Traffic Accident Reduction Benefits
, (unit: millions of Rs at 1998 economic prices)
C2006 ;759 s
12010 : 395
2020 :240.0
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k)] Annual Cost and Benefit Flow for the OCll Project (Summary) ..

* The costs and benefits of the OCH project at domestic cconomic prices base have been
shown previously. These are now arranged in the form of annual flows in this
subsection. Cost and benefit flows are estimated scparately for four poss1ble OCH
options: (1) completion of Part 1 (Bandaragama Rt. A4) only; (2) completion of Part 1

'.and Part 2 (Bandaragama ~ Rt. Al) only; (3) complehon of Part 1, 2, and 3
(Bandaragama - CKE) only; (4) completlon of the entite OCH (i.e., Part 1 to 4). This is
carried out in order o determme the fea81b11|ty of conslruclmg the enlire OCH as well
as ils separate components, In order to assess and compare the economlc v1ab1hly of

‘ lhcsc options, which consist of vanous parts for the 1mplementatlon of the conslructlon

of the OCH (see Chapter 14), various economic indices such as net present worth are

estimated, | ' ' '

A.  Ttems for Finalizing Annual Flows
- A) Evaluation Period of the OCH Projeet

The evaluallon penod for the OCH has been set at 30 years Operallon is planned to
‘begin in 2006. Depending on the phasing of the above- mentioned parts, the completion "
of construction can slightly vary. However construction of the OCH m its enurely
' would be completed by lhe year 201()

B) Estimation Methocl for Anmlal Beneﬁt_s

a. Benems from the OCH pro;ect were presented prevmusly for the yea;s 2006
- 2010 and 2020. : : :
b. Annual benefits belween those years can be estlmated by applymg the
_ compound rate calculation formula, - -

C) Forecastmg Method of Annual Mamtenance Costs and benefits after 2020
a Annual amounts remain the same as in 2020.
b. Basis for using static amounls are as follows o -
e Uncertamty in the forecasls after lhe year 2020, and
® In general, benefits should be estimated co_nservatlvely.
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D) Estimation of Residual Value of OCH Facilities in the Last Year of Evaluation

a. Residual value is counted as a benefit of the OCH project. This implics that
pfojecl cost for the evaluation period is the difference in and the residual

- value. '
© b, To estimate residual value, the following dcprecmuon methods by typc of

facility are appllcd
Tab. 13.28 Depreciation Methnds Applled to OCH Facilities
Depreciable Lifetime | Deprecia- | Ratio of - _
Assels "~ - | (years) | tion Residual Remarks
: Method Value (%) :
*1 *2

< Tangible and mlanglblc asseis> , T o
Road -« . B : + Roads are not depreciable assets,
: ' since annual maintenance retains

the initial valuc of roads forever.

Bridge - 60 Unit 0 [+ Lifetime of facililies built with
A amount : reinforced concrele,

' : + The ratio of the residual value
- shown in the table is 10%.
- However, 0% is assumed, taking

into account the removal cost,

Land  Compensation ditto - 0 |+ No. of years for the cvaluation

Cost ' : : . period arc adopted in  this
o : ' analysis.

+ The ralic is sel at zero aflcr
- considering 1nlanglhlc cosls.

Arrangement cosl of [ . Ditto : - .0 Dulo
the land and the s h ’ N
removal cost

<Replaceable assets > : _ _ s T
Machineryand 5 diito 10 |+ The life time is an average one of
Equipmentfor ~ -~ | "o 0 e " “Other facilitics of construction

Maintenance . | . .| o[ . | o+ industry” (item 335)

:  Source : Lifcnmc'l‘ableof deprccuable asscts mJapan 1999
: Note JF There arclwo (2) types the dcprecnauon ‘methods : . '
“ %~ Unit amount deprecmhon A set umt amount of lhc value of facnllty
) concemcd is deprecmled every year. _
£ Unit rate depre<:1allon A sct unit rate of annual dcprccnallon cVCIy year.

*2 Ratio of lhe residual Valuc to the initial acqu!smon value
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In Tab. 13.29, the benefit/cost (IB/C) ratio and the net present worth (or benefits minus
costs) were estimated for each of the four options of the OCH and are as indicated in the
- said table. A discount rate of 12%, which is a common threshold for developing
* countries, was applied in the calculation of these estimates.

: Tab. 13.29 B/C aﬁd Net Present Worth for the 4 Options of the OCH

Option B/C : : . BC
Option 1 . _ o . '
(Bandargama RLAG) | 0 2.17 © ] Rs4,767 million
_ ' 0pt10n2 : L e B _ ST :
(Banadargama-—Rl.Al) S 323 g . Rs.13,869 million
- Option 3 : o : ST :
(Bandaragama CKE) : 193 _ Rs.8,826 million -
Optlon 4 (entlrc OCH) _ ' o : o .
(Panadura — CKE) } 1.7_4 L _Rs.7,113_ million :

“As the ébow; table ‘in-dicalc's from the pcrspeclivé of the B/C ratio and net worth, all of
the OCH Ophons can be said to be feasible. That is, anythmg over 1 for the B/C ratio, or
‘a posnlwe net worlh is lhcorchcally worlh conslruclmg ' : :

. Howcvcr, Opuon 2is by far ihc most allractive or fcasnble portmn of lhe OCH, wuh a
net worth of Rs 13,869 ]TIllllOﬂ or approxlmalcly 1.81 times that of Opllon 3, Wthh is
the next most atlraclive scenario. In addition, the return on per rupee spent for ophon 2

- is 3.23 times.

: 'Therefore thc 1ssuc hcrc is whc{her or not to conslruct anythmg bcyond Part 2 1e
whelher or not to implement Option 3 or 4. For this purpose, the economlc internal rate
of return is calculated for Optlon 23, and 4 usmg the cost and benchl for the ﬂows '
shown in Tab. 13. 30. An evaluallon of thc EIRRs for thcse parts v1a sensmvnly analy31s '
is camcd out in 4) ' S
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'Iab 13 30 Annual Costs and Benef ts Flows of the ocH Project
(uml millions of Rs. at 1998 pnccs)

: S Opl10112 S Option3 - - D Optlon4
Year (Banadargama—Rl Al) (Bandaragama CKE) (Panadura CKB)

Beneﬁls_ Cpsts B_cne_fils | Costs Bene_fl!s Cosls _

[ 2000 - 0.0 Coopb2.0 - 0.0 - - Bb2.O - 0.0 . 552.00 -
2002 00 016782 . . 00 16782 - 0.0 . 1678.9

2003 00 000 19348 - 0.0 v 19348 - 0.0 - - 1934.8

2004 00 281063 - - 0.0 - 31063 - 0.0 - 3106.3

2005 000 - 1835 00 213811 .~ 0.0 - 2138.1

2006 027664 o - 9960 . o 27B6.00 - 1527.6 27561 - 1627.6

2007 0 2756.2 . - "30.5 . 276600 . - 1795.4 - 2756.20 2026.1

2008 - 2766.6 - 3060 . 2767.00 C 0 618.8] - 2766.6 ©  1369.9

2009 - 2757.30 - 308 o o 27670 - 3600 27579 11627

2000 © 3511.8 . . 283 v 29780 - -7 34.6 2909.6 - 40.0

2011 - 34887 283 296000 34d 20018 - 400 .

2012) . 3469.9 . 0283 296100 . 344 28949 . 40.0

2013 845500 - 983 - v 2955.00 - - 34.6 - 28807 - 40.0

2014 - 34429 - . 283 . 2050.0 - . 34.d = 28855 - 404

2015 3433.9 42500 - 2946.00 - - 5200 . 2882.1 - . 600.0

2016 - 3426.9 S 288 0 204300 - 34.6 - 2879.3 - 40.0

2017 -0 34188 283 0. 2940,0 ._'-..;.".“-'_34.6 287700 . 40.0

2018 . -3396.6 -0 . 283 - 293L0 - - 84.6  2869.3 . - 40.0

20197 34091 v 2880 - 203600 - . 84.6 - 2873.d 40.0

2020 - 89017 283 CU-8070.00 - 346 - 80506 - 4000 -

2021 089017 283 0 807000 - 34.6 . . 80506 . 40.0

2022 . 89017 . 283  8070.00 - 34.6]  8050.6 - - 40.0

2023 - 89017 0 - 288 807000 - 34.6 - 8050.8 - - 40.0

2024 - 89017 ..~ 283 - 807000 - 346 -~ 8050.6 . " 40.04- .

2023 80017 " assd 80700 " 5200 8050 600

20260, 890117 28.3 - 8070.00 .~ - 34.¢ 80504 - . 40.0 |

20270, 89017 . 288 0 . 8070.00 . - 34.6 - 8050 . . 4000 .. |

2028 089017 - 283 - 80700 . 346 - 8050.64 - 40.0

2029 ;89017 L 283 0 80700"-1 346 '80506 L 40.0

SN PT 89017 .. 283 80700 . - 346 80504 - . 40.0 .

R Toal | 1433962‘ _9033.5 1293112 T15084.7 1284453 BTN
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4) Economic Evaluation of the OClI Project based on Evaluation Indices
A. Outline of the Economic Evaluatlon

a. The evaluation is carricd out by comparing the evaluation ihdic_eS (sce, the
subscction 13-1-1, 2) D) ealculated with the data shown in Tab. 13.30.
b. As is clear from Tab. 13.30, only langlble costs and benefits of the OCH
pro;ecl are used for calculatmg evaluatron mdlces On the other hand bolh
tangible and 1ntanglble cosls/benefrts are taken nlo consrderatron ina synlhehc
“economic cvaluation, which will be taken up later. Therefore the cvaluatron
carned out in this subsecuon deals enly with langrble cosls[benefrts

| , B Values of Evaluatron Indlces _ .
A} ' Sensrtmty Analysis for Efﬁcrency of Invcstmcnt

a Effrcrency of lnveslmenl is conflrmed here via ihe appllcatlon of the
Economic lnternal Rate of Relurn (EIRR) The purpOSe of the sensrtwrty
' analysrs is to delermme the degree of stablhty of that eftrcrency R
b, There are mne cases in total which are a combmatron of the followmg '
B component cases: o : i '
% As to the costs of ihe pro;ecl L . _
Case 1. lncrease in cosls by 10% a‘; cempared to mmal cstrmate
Case2: Costs remain unchangcd _ L o
- Case 3: Decrease in costs by 10% as compared to 1mtla] eshmate "
s As to the benefnts of the pr0ject _ coe
" Case 1: Increase in benefits by 10% as compared to lmhal esllmate
Case 2 : - Costs remain unchanged ' s i
Case 3 Decrease in beneflls by 10% as compared te mmal esumate :

& B) Values of the Indices fe_r the Nirie Cases

l‘ib 13.31 (l) EIRR for the OCH PmJect (Ophon 2 (uml % Iannum))

TO THE CITY OF COLOMBO

Cost .
: 10% increase | Unchanged 10% decreasc
10% increcase 26.35 2192 29.75
Benefit Unchanged 2486 - |2635-000| - 28.10
' 10% decrease 23.29 2470 28.46
Note: Colored box is base case for this option ' o
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‘Tab. 1331 (2) EIRR for the OCH Project (Option 3 (unit : % / annum))

Note: Colorcd box is b'ISC case for ”lIS opllon

Cost
10% increase | Unchanged 10% decrease
_ 10% increase 2007 - 2150 23.19
Benefit - Unchanged 1871 |0 2006 - - 21.66
' 10% decrease 17.29 18.57 21.23

Tab. 1331 (3) FIRR for the OCH Prq;ect (Option 4 (unit : %Iannum))

Cost
Lot : 10% incicase | Unchanged 10% decrease
10% increase 18.88 2030 - 21.98
Benefit Unchanged - 17.53 1887 20.46
E 10% dccrease ©16.14 174 1991

Note: Colored box is base case for this option

Conclusion of the Evaluation

" The BIRR for all of the scenarios of the above three options is g}eaier than the social
- discount rate of 12%, .in'd'icatin'g that Conslruction of the entire OCII can be deemed
feasible (i.c., Ihe |mplementanon of Opnon 4). Construction of the entire OCH would
pmducc an BIRR of 18. 87 which is in 1tsclf sufficient jusuﬁcalmn for its compleuon

- However, the Base Case (1 €., No changc in bencflls or cosls) for cach of the abovc
: -opllon'; illustrates a 31gn1hcant dlffcrcncc in EIRR levels. For Option 2 it is 26. 35%, for
: Option 3 20 06%, and for Opt:on 4 18. 87% The high EIRR for OpllOl‘l 2,which was
“shown to b robust i in the above sensitivity analysis, indicates a need for this portion of
* the project to be i_rhplémenl_ed as soon as possible. The EIRR for Option 3 is also robust
“and remains well aboiic 16% (a'figure that usual!y si'ghifics the borderline for a
* desirable project). As for OpllOl‘l 4, it declined to the 16% level dunng the sensitwny
- analyms mdlcatmg lhat some conssdcrallon should bc givcn prlor to its 1n1plcmcntauon

It should alsé be méﬁlioﬁéd her’e that although thé total net worth of the project declines

‘ 'wnh thc 1mp!cmentatlon of opuons beyond Option 2, they still produca benefits that are

L &gmflcant in absolutc tcrms in addlllon, Opuon 2’s high EIRR docs not negate the

]ust:flcatlon for Opuon 3 or 4, but lndlcalCS the urgency in whlch it should be addresscd

_. Finally, from a road nelwork v1cwp01nt it is crucml in the Study Teams opmlon th'at the
| ‘CKE be connccted wuh the Southcrn Highway via lhe OCH

" JICA STUDY TEAM
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5) . External Economies and Diseconomies of the OCH Project

In this subsection, the external economics and diseconomies of the OCH project are
reviewed. These are not taken into consideration in the evaluation indices discussed in
subsection 4). - The conclusions of this review will be reflected in the synthetic
economic evaluation on the OCH project, which witl be presentcd later.

I‘xtemal economics and diseconomies are defmed as fotlows:
a. External economies: Contribution of the OCH to the socioeconomic
development of the Western and Southem Provmces and
b ‘External diseconomies: Impacts of the OCH prolect on the physwal
blologleal, and social environment of areas along the OCH route.

§)) Contrtbutlon of the OCH to the Socmeeonomic Development of the Westem
and Southern Provlnces (External Economy) : R
- A) Reglonal Development Polleles in Sri Lanka

o a Sn Lanka has endeavored to 1mplemenl a spaual dlSll‘lbllthll development o
policy both Ihroughout the country as well as on an mtra reglonal basis. The
first aspect of this policy is to establish aulonomous sociocconomic regions,
~while the second aspect is the development of linkages between reglons '
mainly in the ficld of economics. - : '

“The Southern Dev_elopment Plan is an example of the first and the Colombo .
Urban Development Plan an example of the laiter policy Spatial coverage of
_ the development policy will be surely enlarged, as the socnal order will be
. resumed gradually which the C1v1l War has hampered L
b Background of the po]tcnes are as fo]lows . _
Ulhmate objcehves of the spalial dlslnbutton development pohcy are : LRI
ok Stabtllzallon of somat order, and _ B
L Imprevement of the economic welfare of the cmzenry _
_ To realize these objectwes the fol!owmg measures are adopted
* Efficient utlllzauon of nalural and human resources to the greatest exlent ‘
- possd)le _ o L _ ' ' '
* Levelmg of i mcome dlfferences among reglons, and
% Avo;dance of the concenlratlon of populatlon developed or urban area

| OQUIER CIRCULAR HIGHWAY - - PAGE 13-54 ) s JICA STUDYTEAM
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B)

_..C)

b

Role of Trunk Roads in Regional Developmcnt Policies -

- a, Basically, regionat development must originate from the residents

-_themselves. Without this devclopmcnt cannot be expected. The central

poinl of the develnpmcnf is industrial developmcnl This is bccause

‘industrial development alone can provndc the employmcnt opportunitics
and income a rcglon requires. '

b. Inter- and intra-regional trunk roads prowdc one of fundamental facilitics

for the industrial dcvclopment

Functlons and Effects of the OCH :
.~ aln lhe Weslem Provmcc, espccrally in the Colombo District, the OCH will

funclionas: .

T+ A facnhty to connecl planned growth centers and to connect existing
busincss — commercml centers {e.g. Colombo Harbor} with said
growth centers, Moreover an allewatlon in irafﬁc congestmn in
- Colombo can be expected, and '

* A fac1hly to creale a green belt area in the grecn belt area that will
control and dcvclopment of the unregulated sprawl of the industrial
' commcrc1al ~ residential area from the City of Colombo to the green

- belt arca could be expected ' : e
b Between the Western and Southern Provinces, the OCH will conlribute to
the lmprovement_ of access between the two provmccs, since it is planned
* to connect the OCH with lhe'Soul:hcm Highway, which is now under

~ conslruction,

Conclusion

Siﬁce the OCII“wou-ld s'urely conlribﬁtc to inter- and intra- regional development, it can
be concluded lhal the OCH is mdlspcnsable for the dcvclopment of the Western (and

' -Scuthem) Provmcc RS

"'(2) Impacts of the OCH PrOJcct ont the Physncal Biological mi_d Social

Env:mnments along 1ts Route (External Dlseconomtes)

OUTER CIRCULAR HIGHWAY - PAGE 13-55 - - . JICASTUDY TEAM
TO THE CITY OF COLOMBO T ORIENTAL CONSULTANTS CO, LTD.,



FINAL REPORT

A) Significant Negative Impacts of the OCH Project

The BIA Report for this project enumerated about 30 kinds of impacts that wpuld be

caused by the OCH. Of them, the Report mentioned that the 'fol'lowing impacts would

be significantly negative:

%

*

B

Surface run-off and future flood levels, , |

Inundation of flood plams '

Loss of habitat with regards lo wet lands,

Reloeatlon of people, : :

Other socio-economic lmpacts assomated wuh relocatlon and
reseltlement o IR R
Impacts on the Iong term estabhshed commumty relatlons caused by
commumty reverence, :
Physncal as well as psychologlcal shocks to commumucs, - |
Dlsruptlon of est‘tbhshed llvehhoods, _ '
Impact on produclmly of lands as a result of fragmentahon,

‘ Problem for the children studymg in the schools whose bunldmgs would

: be affected, and

Impact on 1ellg10us activilies.

B) Recommendations on Measures to Mitigate TImpacts

a.lna devclopmcnt project designed to be 1mplemented ina hlghly

developed arca, _enwronmcntal 1mpacts can not be totally avoided. What i is -

possible is to mlmmlze such lmpacts to the exlent most possnble

b. The major action to be taken is to des1gn the road trace s0 as to mlmmize

the negative impacts on ad]acent communities, their propemes, and

wetlands.” In the eventuahty that a commumly is affected proper

compensauon should be offercd

' C} Conclusmn

On the design of thc OCH, the above mennoned mltlgatlon measures wnll be -

taken to minimize the expectcd negatwe nmpacls on the physical, blologlcal

- and soc1al aspects of arcas along the OCH Route. Thercforc, nonc of the
expected negative impacts should be consndcrcd asa COl'ldlllOIl for rcjeclmg
~ the 1mplcmental10n of the OCH, '

OUTER CIRCULAR HIGHWAY PAGE 13-56 g o s JICA STUDY TEAM
TO THE CITY OF COLOMBO .~ - _ ' R - ORIENTAL CONSULTANTS CO., LTD.



FINAL REPORT

6) Synthetic Economic Evaluation of the OCH Project

The EIRR for the implcinchtaiiah of the entirc OCH Project, which represents the
investment cfficiency of the project, is estimated to be 18.87% per annum, ‘which
excceds the social discount rate or opportunity cost of capital of 12% pef annum for Sri
Lanka. Morcovcr, the OCH is expected to contribute greally on thc'spalial distribution
of sociocconomic aclivities, as well as mitigate traffic congestion in the Western
Province.

On the other hand, the OCH would also have unfavorable or negative impacts on the
" social and natural environment of adjacent to the OCH route. However, with sufficient
- countermeasures these impacts should not result in the rejection of the OCH.

Accordingly, the Study Team recommends the implementation of the OCH project as |
carly as possible. . . ' ' : '
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13.2  Financial Evaluation of the OCH Project
13.2.1  Characteristics of the Financial Evaluation
1) - Ordinary Financial Evaluation

This section clarifies the characteristics of the financial evaluation for the GCH project,
(1) PremiSe for Co'nducting an Ordinary Financial Evaluation

In prihciple an ordinary evaluation is not needed unless there is the following premise :
The business entity in charge of the facilities of the planned prolect is able to obtain
revenue from the operation of said facilities. Lo o

| 2) Subject.s of Ordi_li'ary'li‘.inan.cial Evaluation

The ultimate objective of an ordinary financial eva}u'alion for a project is to 'proposc

~ ideas on the followmg subjects, taking 1nlo consideration the degree and stablhty of
profltablhly L ' : '

-' Sllb_]CCl 1 : Desirable levels of user ‘charges for usage of facilitics,

Subject 2 : Desirable methods of raising funds for construction of facilities, and

Sub]ect 3 : Desirable mode of busmess ‘

For Subject 1, lhe financial éapabi'lity of potential users n11i_$t be taken into account,
along with the degree and stability of the profitability the project concerned. Otherwise,
there will be cases where utilization of facilities goes down and sufficient revenue is not
obtained. L -

“As for subject 2 this is to ensure a stable system for realizing the construcllon of a'
facnhly As for Sub;ccl 3, the desirable mode of busmess is approached mamly from the
standpomt of the composition of the capltal fund of a business enhly, taking into
consideration Ihe following issues: . :

' + The degree to which a project is a public good

x Managcna! efficiency of the facililies, and
¥+ Capability of raising requnred funds from the pubhc seclor especxally
for public works projects. ' '
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2) * Subjects of Financial Evaluation :
(1) Characteristics of the OCH Project reviewed from the Standpoint a Financial
Evaluation

- a.qn the Prbgress Report (Chapter 5) submitted in March 1999, the following conclusion on
the collection of uscr charges for the usage of the OCH was reached, given thét it was to be
des:gncd as a pariially-controlled facnhty Itis realistically 1mpossnblc for the OCH to be a
toll way. Lo : o :

b At present the RDA also does not seem to be lnmkmg about the application of

PFI methods for the OCH project.
c.As a result, revenue from the operation of the OCH facﬂmes should not be

' cxpected ‘This implies that Subject 1 and Subject 3 are oulsu:lc the range of
consideration for the OCH pIOJect ' g

) Sﬁbjec_ts of Financial Evaluation

‘Takmg mto conmdcrahon the results dlscussed above, the followmg will be c0n31dered
in the financial cvaluation: - o " '
@ Estimation and Evaluauon of Pseudo User Charges for the Planned OCH.
® Evaluallon of the Fmancml Background for Realuahou of the OCH Project.

The d'ifficu_lt' fi'nancrial situation of Sri Lanka"s'nationa_l _trea.su'ry,' whi(_:h is common
thrdughdut the world, chuircé examination of (D in spite of the physical difficulty in
R colleclmg user chargcs (or tolls) from the ocH facnimes glven the propose(l design.
Issues to be analyzed are as follows: R
+ . To judge whelher or not potential user cxpendllure for OCH usage is
possible w_hcn viewed from the user mt_:omc perspective, and

ok To ienlaiively estimate maximum user charges, - -

 As for @), \"Vhich'wou.ld fe'quirc the RDA to raise all funds for the construction and

'operatlon of the OCH facnhtle,s, lhere exist strong and sevcre lmntahons on RDA’

capablllly to raise the required moncy Issues to be analyzed are as follows: -

' _ Evaluatlon of the poss:blhly of ralsmg funds from the national trcasury
S Estlmatlon of thc shorlagc of funds wnh nauonal trcasury supporl
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13.2.2 Fstrmauon and Evaluation of Pseudo User Charges (Totls) for the OC}I
1)  Objectives

The objeclives of this section are 1o clarify toll related issucs via the following two

approaches: R ' _ R
Approach 1: To judge whether or not potentral user expendrtures for OCH usage_ _
are feasible from a user income vrewpomt User expendlture is

eslimated based on user charges and frcquency of OCH usage.
Approach 2: To tcntatlvely estlmate a user charge that would generate maximum
revenue, as well as to present a Stmllar example for the colleetron of

- user charges, . : ' '

2) Theme o
() Establ_ishment of Theme

a.In Chapter 5 of the Progress Report submltted in March 1999 it was concluded
that the OCH should not be a toll road for the followmg rcasons: ;- R
« The OCH will contribute to regional development in the Westem ProvrnCe
by provrdmg services for relatrvely short- dlstance trips between exrstmg
and fulure growth centers and the exisling radial roules. A toil road should
not be built when the main purpose is development o
* The toll road scheme would have an adverse impact on overail or area
vehrcle running speed as a result of drivers avordmg the OCH.
b. On the other hand, given the natronal financial srtuatron the collectron of user
charges for the use of public fac1lltles should be carrred out based on the
beneflcrary pays principle. -~ ' '

c. Accordingly, both the imolementation of tol_ls and no tolls alre considered. -

- d. For these two issues, there are two m'ajor' problems to consider':.
' A relative htgh user charge will result n large decreases in the traftrc demand
: for the OCH, which would result in the OCH not attammg 1ts orrgmal objecuve
of servmg relatwely short- dlstance trlps between existing and future growth
centers and exrstmg radral routes. For this reason toll levels and demand_
‘ elastrcrty must be consrdered carefully ' R
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Problem 2: _
It is very ambiguous whether or not total revenue from user charges would be
altractive from the financial perspective of a business entity. '

These two problems are closely examined in this scction.
'(2) _Th_corctr'-c'al Ana'ly"ses on Dc'cision Processes for Traffic User Charges (Toll)

~ A. " Outline of Actual Decision Processes for a Toll
A) Fundamcntal Logic for Approach 2

Approach 1 can be carried out via the simple applrcation of numcrrcal evaluatron
criteria. Accordlngly, 1ssues related to Approach ido not nccd a comphcated
logic. As for Approach 2 it rcqurres a more rcflncd logic.

a.A rise in user charges brings about a decrease in the total !raffrc demand for a
road facility project in the followmg two (2) ways: '
Way 1: Decrease in frequency of usage of the facrhly by individual polcnhai
‘users. SR
Way 2. Dccrease in lhc number of polcnnal users.

Aclually, both of thesc occur srmultaneously
- b.However, lolal demand i is not affected by a rise in user chargcs This is because
the traffic demand mode!l forecasts demand, which is not affected by user
 charges. ' o ' | : n
‘We can utilize Approach 2 with Way 2 given thc following condition:
Condition: Poteniial users who can afford a proposed user charge will use the
- ocH facility at the frequchcy forecasted by the _traffic demand
- model. ' . '
c Bascd on this the toll and demand clasllcrly should reflect decreases in the
numbcrs of potenlral facrhty users, as a sufficient condmon to reflect the

: clastrcrty for demand

"B)  FourToll Levels - e |
. Four levels of tolls and thelr attributcs are summanzcd in Tab 13.31.
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Tab, 13.32 Four (4) Levels of‘ Tolls and their Attributes

Level of Characteristics of . Remarks
User User Charge '
Charges ' : .
Lowest Total revenue of tolls!+ Complication in administration of
covers the collection cost|  OCH facility activities, and
of the user charge. * Decrease in traffic efficiency due to
- collection charge handling,
2" Lowest | Total revenue of tolls | Most proposed user charges are based
' covers the maintenance { on  calculations for not only traffic
cost of facilities. facilities . but also gén'eral public
facilities,
Desirable Total revenuc of tolls can | The user charge is ldeal for business
resume the total invcsled entities engaged in the operation of
DL cost. = general public facilities. -
Most | Total revenue of tolls can | Adoption of BOT (Buitd Operate and
Desirable | cover the fotal invested | Transfer) scheme possible.
‘ cost and produce gain a P e
normal profit. - :

C) Conditions Establishing Final User Charge
The total expcndllurc of potenllal users for thc usage of famhlle,s which 1s the
product of the proposcd user charge per use and lhc frequency of the usage, is
within the payment capability of users. ' : Lo
Both potential users and the relevant busmess enhly aulhormﬁs agree upon lhe |

final proposcd chargc
D) . .Characteristics of Demand and Supbly Curv.'es_ .

The tenlatwc user charge is decided ata point of contact bclwccn thc dcmand curve for
the usage of the facilitics and the supply curve for the prowswn of serv1ces R

The demand curve remain-s static against any p()sition of thé supply éun‘e Thié is
because tolls and demand clasticity fix the shape of the demand curve and elasucnty is
decided based on the user’s paymcnl capabllity and his \wllmgness to pay to use of - '
tacility. On the other hand, the supply curve is varlable These COI’ldlllOﬂS enable the
selting of thc_tematwc user charge. The posnu_on _of the supply curve is set taklng into
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account the following factors:
* Factor 1 : Forccasted financial situation of the business entity,
Factor 2 : Degree of attaining the original objective of the project, and
Factor 3 : Acquisitron of a potential user’s agreement on proposed user charges.

The public nature of the facility has to be taken into consideration for Factor 1. The
business emit_y can proposc any of the four levels for user charges as shown in
Tab.13.32. The level is mainly decided based on the managerial objectives of the
- business entity. Factor 2 implics that the user charge agreed belween the business entity

does not always bring about the targeted traffic demand. : |

' E) ' Prioriti'es of Factors in Dec'iding a Final Us.e_r_'__Charg_e

When decrdmg the final uvser charge, the above-mcnlloned three f'tctors have the
followmg priorities: ' S

Highest priority : - Factor 3

- Middle prir)rily: Factor 2

Low ﬁriority : Factor - 1

B I_ Suminary and Supplement
" a. The three groups shown below decide the fmal user charge.

Potential users +  As the final decision-makers for the demand of a

: ’ service, they can express their will clearly by
S either refusing or assenting to use said service.

Business enlitics - |+ They can tentatively propose user charges but they

are not the fmal decrsron maker for sellmg the final
_’user charge

[ Public organizations | + Along wnh potential users, lhey are a fmal decrsron
: ‘ maker on the user charge.

b. In the case of a publrc servrce, a busmess entrly cannot be the final decrsmn-

| ‘making body Itisina passwe posmou in regards to this issue.

| ¢ In decrdlng the tentative user charge, the demand curve is more important than

| - the supply curve This because the demand curve is slalrc while the supply
curve is varrable dependmg on the srtualions mentioned in the above three
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factors, _
d. The government and business entitics can permit any kmd of fmal user charge if
the charge excceds the cost of collecting the charge.

B. Feasible Domaiﬁ for Setting User Charges
A) Domains Relating to Setting of User Charges

As shown in Fig. 13.4, there exist three domains relating to the sciling of a user charge.

User charge

?

Domam where users re[usc to
Use facility

Domain where user’s option
works on vsage of the facilily

Domain where collection édst of
the user charge exceeds the uscr
harge revenue.

Total frequency éf usége
. offacility -

Fig. 1'3.4 Domains Relating to Setting the User Charge

In the domam where uscrs rcfuse lo use a facmly, the final user charge cannot be set,
since !hc proposed charge exceeds the potcnual user’s paymenl capablhty

On the othcr‘hnnd. *in' 't'he lowest domain, lhé final ti'ser'gchargé alsoiéan'not bc sel due to
the gcneratlon of a mmus fmancnal surplus by the busmess cntlly As a rcsull a fmal
user charge can only be set only in the mlddlc domam :
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B) Existence and Meaningfulness of Demand and Supply Curves for each
Domain B

In the high domain *  Nonexistent demand curve.
The supply curve exists, but it is meamngless due to the
lack of a demand curve.

The demand curve exists and it is meaningful.

In the middle domain _
' ‘The supply curve exists and it is meaningful.

_ The demand curve exists. :
The supply curve exists but it is meaningless.

L B A

In the low domain

() Factors Deter‘mining Boundaries of Domains

a.There are two factors that. determine the boundary between the domain where
' users refuse Lo use a facility and the domain where they will use a facility:

Factor 1 : Polential user payment capablllly, and '

Factor 2 : Potential user wrllrngness to pay for usmg a facrhly

- Factor 1 works as an upp_cr l_irhil in the sctting of the bbundary. The amount is a
* producl of the final user charge and the frequency of use of the facility.

Factor 2 (willingness to pay) usually produces estimates below ihe‘uscr paying
: capabrhly It is also very difficult and troublesome to estimate precisely the
| wdhngness to pay. Surveys like ones for the cstimation of a hedonlc price,
which is a proxy of natural cnvrronmcntai value, is rcquared for this estimation.
Factor 2 has a much longer 1mpact than Factor 1 on the determination of the

By aclual user charge.

" b.A financial balancé between total user charge revenue and total collection cost
of the user charge decides the position of the boundary between the domain

B where users wrll use a facrlrty and the low domain.
C. : | Analysis on Existence of Agreeable User Charge '

. The existence of an agreeable user chargc is approachcd through the followmg

' two steps: | |
o Step L Pursull of a tentahvc user charge based on potcntla] user demand and a
. busmess enmy s suppiy of the servrcc a
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Step 2: Pursuit of final user charge where the degree of attaining the original
objective of the project concerned is taken into consideration. '

C-1 Tcntafive User Charge (Step 1)

A) Demond orrd Su'pply Curves

- 'Ihe demand and supply curve of the scrvrcc is dcprcled in Frg13 5. In the. figure, the

points of contact (LD' and EDZ) between the demand and supply curves are shown on thc
| supply curve (Sm,Sm), which corresponds to situation of total user charge revenue
| covering the maintenance cost of the facrhty In realrty, the supply curve is used to
determine the tcmatwe user charge.
a.The shape of 2 demand curve can be largely clacsrfled mto lwo types D,*D, and
D D, as shown in the figure. -

The Dl ‘D, demand curve represents a demand curve for luxury goods and the
D, * D, demand curve represenls a demand curve for daily. necessanes The
charactensuc common to both demand curves is that they are fixed, while the
supply curve can shrfl The demand curve deprcled in Frg 13.5 shows a curve
'where increases in user charges brmgs about a decreasc m the total frcqucncy of
" usagc of the facility (the lotat traffic demand on the facrlrty), whrch is brought
- about by the number of the potcntral users (sec the paragraph A — A) presented

- before). - _ o : S

b, Four levels of supply curves are also deprctcd in Frg 13 5 (seo Tab 13 32)
Sc. * Se curve: Corresponds to total user charge revenue being able (o
- cover the collection costs of user charges.

- Sm. - Sm curve: Corresponds to total revcnuc oovermg the rnarntenance cost

. of facilities. RS ' i
Si. * Si curve: Corresponds to lotal revenue covermg the total mvcstcd :
| | - cost. : , o
Sp.* Sp cﬁrvo Corresponds to total revenue oovcrmg lotal lnvested cosl .-
 and producing a normal profit. ' |

Of the above curves, lhc onc to bo adoptcd depends on the managcr:ai objcclrvcs
of the opcralor ' ' ' '
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B) Implication of Equilibrium Points E™ or EP?

a. The equilibrium pointé show the user charge and total frequency of usage of the
facility on which both potcntlal users and business entities agree.
b. Both E™ and E™ result in the maximum total revenue for a business entity.

- ¢. However, it is not clear whether or not maximum total revenue is at a desirable
level from the financial sta'ndpoint of the business entity, This judgement is
made from the viewpoint of the original objectivé of the business entity.

d Neither is it clear whether the total frcquency of the usage of the facility, which
can be shown by F” or F*, is at desirable level when reviewed from the original

' objecuve. of the project However, it can be pomtcd out that Fm is much
‘desirable than Fm, if both pomts are wnhm the produclron capacuy of the

service of the fac:llty
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User charge . . :
S
A M
o . B Si _
Sa
p
b, : - e
D2 R LLITT I, ", "‘ ...... - 7 P . - . . N A
po R e e
. e : e b1
oo R / o S L
SC . ) . -'.‘- n,....l Sm
PlSc A E .
D, ' D,
P, B
Se
45 o _
0 . s ., Total frequency
= B L _ - of usage of '

facility
Fig, 13.5 Demand and Supply Curves for Service vaided by F_acility :

C-2 I'mal User Charge (Step 2)
A) Necessuty of Step 2

As discussed bcforc, ll is not clear whcthcr the total frequcncy of usage of the fac:hty

~ (total traffic demand for the facnilly), whlch is decided by potcntlal uscrs and the :

admlmslralmg business entity, (i. ¢. the point FD') is desirable when viewed from the
slandpomt of the orlgmal ob]ccuvc of the pro;ect When the frequency is t00 sma]l
measures for increasing frequency to that forecasted (F°) should be 1mplemcnled Total
frequency can be determined by the demand curvc for potential users, whlch can be' -
determined through a trial-and- error proccss (sec hg 13. 6) -
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Demand curve D, * D, intersects at point EM, which gives the forecasted total frequency
(F°) and the lowest user charge (P).

EM is the starting position of the demand curve. ‘The demand curve can be sct based on
the position and the potentiat user’s toll and demand elasticity, both of which will be

estimated later,

Itis ambiguous whether or not the lowest user charge exceeds the collection cost of the

. user charge.
~ User charge
e
" Sa
. Dlu_
. . P])l L " - ~ : o et e - o -. -
PF_ S S / . N EF
- : / . _ e S 4 g™
M b ' I T,
_ >
45
0 —+ - — >
. O @ Total frequency
TR S of usage of
fac1llly

Iug 13 6 Relatmnshlp between the Supply Curve And User Charge _
SB) Impliéat_i(m of Poi_nt B

a, Though EF is on the demand curve D D,, it is not an equilibrium pomt EF
produces the final user charge (P") and the ﬁnal total frcqucncy of the usage of

" the facnllly (FH. '
b, Total user charge revenue at Ef is less than lhat at ethbrmm point E”, The
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issue here is whether or not total revenue is desirable when it is viewed from the
managerial objectives of the business entity.

J) | Ahalyses and Evaluation Methods

(1) Analyses and Evaluation Processes

A, Processes for Approach | S

A) Vehicle '[‘ypes {o Be Taken into Consnderatlon

Vehicles that are allowed to use t_he OCH are cars, buses, vans, lorries (freight 'vehicle)

and molorcycles over 250 cc engihe, 'whi-ch there are very few of. Motofcycleﬁé under

- 250 cc and 3-Wheelers are not permitted fo use lhe OCH since lhey would have an
unfavorable 1mpact on traffic flow. '

B) " Logic of Calculat.ions and Evaluations as Corﬁpared to Approoch 2

The loglc is snmpler than that for Approach 2 due to the followmg _
* The user charge esumated in the process can be calculatcd _using only the
maintenance cost, Aecordmgly, the demand curve need not be dlrectly
considered in the process, and

% The evaluatlon for esilmated user charges can be objeclwely dctermmed

B. Pmcessee for Appmacﬁ 2 _
A) Vehicle Types to _Bc Taken into consideration

a, Only cars are con51dered for the followmg reasons :
Cox ‘The frequency of usage of the OCH by cars accounts for a largc portlon
" of the total frequency, and ‘ ,
B Cx1tis casier in case of cars than for othcr vehlcle types to esumate lhe ,
degree of addlllonal cxpcndllure that can be bOme by from the potenllal
users of the OCH facallty ' o
~ b.The shape of demand curves for the OCH for other vehlcle lypes seems to be
similar to that for cars. ' |
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, B) - Functions of the Demand and Supply Curves in Approach 2

Only the demand curve function in Approach 2 is rcqliired since EF can be set by the
demand curve alone, The supply curve only funcliqné to guarantee the existence of
supply of the services at the point of contact with the demand curve (see Fig. 13.5).

Y Me'thods for Setting Demand Curve

a By establlshmg bolh the “shape and © slartmg posmon of the deinémd curve,
" The shape can be clarified based on the ‘estimated user’s toll and demand

- elastlclly The elasticity varies among the levels of vehlcle owner mcomc

- bBy scttmg the demand curve for vehicle owners at the lowest levels of

. income as a starting position, in order to accurately gauge the number of
users that might be diverted off és_ a result of increases in user cha'rges."

- ¢.By I.IIS;-l'lg point BEM as a staﬂing:posilion, which can be set by the total
frequency of the ‘usage prowded lhrough the traffic demand forecasting -

: modcl (F) and the user charge shown at thc pomt PY, and by applymg user
: demand elastlcﬂy in tcgards to tolls ' ' :
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fvllainleﬁanéc cost
of the OCH facitity *!

F'requé}lcyr of usagérof
the OCH by vehwle
type *?

¥

Calculation of the cost al 1998
present value face. B

(A

Sub-
Process 1 ‘
Selting Tentalive calculation of
tcma[ive]y the -—P the total wuser charge
user charge by revenue
vehicle type T *
Calcutation of _ . -
modification : ' Ceiculation ~ of ' the
coefficient for - [‘iu = [B] revenué at 1998 present
the user charge. value based.  (B)
(=) 4-3 : e
4—--——— (Assumphon 1 Zand 3)
Fixing the final - (C)
* User charge whlch corresponds to the
Bas;ic data ** maintenanice cost by vehicle type.
- + Additional expenditure for usagc of the
oCH by vehicle lype.
Estimation of allowable
maximum expendituge |
for usage of the OCH
by vehicle iype. [D)
_ Conclusion: :
T : ) <l | n is impossible to set
. Compa[ison the user charge with
Sub- ) . :
(D) > () level, (c)
Process 2 ) o -
il 0 =@
Conclusion: Conclusmn _ .
It may be possible to The user charge mlh
propose a uscr charge level (C) isagreeable
with higher fevel than between the users and
c business enlity.
- (Analysis Processes Approach2.) -
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chend ‘

Sub-processes:  Estimale  user chafg»s that correspond to the
maintenance cost of the OCH facility.

Sub—processes For evaluating user charges.

Note *1 : Aside from maintenance cost, cosls with olher levels may be able to be adopled
Note *2:1tis supposed that Car, Bus, Van and Lorry can use the OCH.
Note *3 See the paragraph 1)~ (3) - B entered before.

Note *4 : RDA site survey result is utilized in this analysis which is presented later,

Flg 13.7 Process for Approach |
- Detalled task proccdurcs for esumalmg the user charge, Wthh.
corresponds to the maintenance cost ‘of the OCH facility, and
cvaluating the user chargc from v:ewpoml of the potential user’s
paymcnt capablllly -
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( Basic data *! <Assumpliori 3>
Estimation of the | Calculation of the Total frequency of
user’s  tall  and lowest user charge usage of the OCH
demand elasticity which the  user by vehicle type.
' B ) - | expect (E)
Process 1 I e S )
' Estimation of | - Setting “position”™ Of ST
“shape” of the the demand curve. ‘,_ _ ,
demand curve. : P
k' © | Setting the demand ci:fv’e 3
( | | Caleulation of a total frequency of the

usage by vehicle type at turning point of
the toll and demand eclasticity of the
demand curve. #

'y

' R - (E) or planned total
o * Evaluation *® | frequency by vehicl
Process 2 bva “a‘“".‘ ; <+—— ™™ . ! y vehicle
: : type. * ' :
Final selling lhe
+ Finally applicable user charge, and
+ Total frequency of the usage of lhc
\_ QCH by vehicle type.
. chcnd
E Subproccssesl ‘The ones forseﬂmglhedemandcuwc :
§ Sub proccsscs 2 : The ones for setting the finally applicable user chargc
i and the total frcquency of usage of the OCH.
Note *1 : RDA spdt survey rcsulls is uullzed in analyses
Notc 2 : Sce the paragraph 1}-3)- B cnlered bcfore 7 _
Notc *3 : The dcmand curve 1s made concretc by seltmg “Shape and “Position” of
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the demand curve.

Note.*4 : The calculation is for the magnitude of ¥ shown in Fig13.5.

Note.*5 : Onc of these item is adopted as evaluation criteria for the magnilude of
F™,

Note *6 : The cvaluation is basically carried out by lhe.public side or the business

enlity; thus, it is an unknown factor.

Fig.13.8  Processes fm ApproachZ
- Delalled task procedures for setting the final user-charge and the total
l'rcquency of usage of the OCH where the ongmal objcctwc of the

. OCH pm]ecl is takcn into consideration -

@) Formulas, Input Data and the Eshmatlon Results Apphed to Approach 1 and 2.
A. Mamtenance Cost at 1998 Present Valucs. N -
‘A) Formula

The user charge that cover Ihe mamtenance cost of lhe OCH facility should bc estimated
on an annual average maintenance cost for a certain period and not fora specific year..
The foliowlng formula calculates mamtcnance cosls in th:s manner at 1998 prcscnt

values : SR
B Mo Y
Ciges = Ci /(IJ'_I':) o
: CT:JS:Prcsenl valuein 1998 of the Maintenance cost.

C:“ : Annual average maintenance cost for representative year £,

’ LV: Lpng - term interest rate, 18.8%/annum for 1998,

- B) Estlmatmn Results T

sz 80 0 Ml"lOﬂS Rsat 1998 constant prices. A part of thc mamtenance _

- cost cxpected in 2018 is. allocatcd to thlS cost.

C:;és :10,1 Mll_llons_Rs a_t_ 1‘9987pr:cscnt value base. _
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B. Total User Charge Revenue at 1998 Present Values

A) Formula _
F L& c . -1
Rises = EW;' mesan/(l + Jf.r,)
o I B : :

Rfm: Present valuein 1998 of the total user charge revenue

W: : Relies of user charge for vehicle type jto the user charge for "Car"

'I‘ab 13.33 Ratlos of User Charge by Vehlcle ’I‘ype _
to the User Charge for “Car” ) (uml scalar) _

s S A TG s - Remarks
Car - 1.0 - : -
Motorcycle | Not adOpled in thecalculatlonr e
Bus : 1.6
3- Whec]crs : - | Not adopted in the calculalmn
Van - = 1.3 _
Loy -~ . 1.6 .-

" Source : Consultant’s estimate based on examples of Highway Tariffs in J apan

: Note *1: Polrcy on OCH user charges can be reﬂectcd by changmg Ihe W°

p User charge for Car in 1998 Thisi is lhe dependent variableor cxplamed

variable, which can be calculated from solvin g the followmg equation :

M

P
C 198 Risss
Frr : Frequence of usage of the OCH of vehicle iype jin l‘l‘le:rep.resenta'tivc '

yeart,

~ Tab. 13.34 Frequency of OCH Usage by Vehlcle I}'pe for 2010
- (unit : M:llrons of trips / annum)

e Foon i e * Remarks
Car : 20.72 A S S
Motorcycle : | Not adopted in the calculation
Bus e T 4,33 R )
3-Wheelers .~ { -~ - "1 Notadopted in the calculation - -
Lorry 4.26 ' . L

Source : JICA Study Team

Note : “Yan” is included in the “Car”.
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. C. User Charges by Vehicle Type Cor respondmg to the Maintenance Cost of the
;, OCH l‘acnhty (F500)

i fo]lows

s From the abovc mcnlioncd A and B, lhe user charges by vehicle type arc estimated as

7 User Charge. by Vehicle Type thai Corresponds

Tab. 13.35
' to ‘Vlamtenance Cost of the OCH Facility.
_ (uml Rs / trip at 1998 constant prices)
. pe Rémarks

Car 2.5 It is evaluated in lhis analysis

Motorcycle Unknown

Bus = 4.0 Net evaluated

3-Wheelers Unknown

Van = Not evaluated

Lorty 4.0 Not evaluated

D | Ad_diti:onai Expend.it'l.iré of Car Owne'r fbf Usage of OCH

Bascd on thc esumaled values in Tab. 13 35 and ‘Tab. 13 42 addlliona] cxpendlture can

bc calculatcd as 1,500 Rs al 1998 conslant prices.

' E B Opeiﬁt_ioﬁ Cost of Car alid Additional Ex'penditutre Cai' Owners Can Bear

Tab 13 36 Opel atlon Cost of Car and Addltlonal Expendlture '
Car Owners Can Bear By Income le\'el.

(uml Rs / car owner / annum in 1999)

Annual car © Average | Sample | @ Annual @D @ Annual @-0
Owner’s annuval | Size usage cost ( ) allowable " Annual
income *' - " income | (House-. | - ofcarin aximuom allowable

S " | hold} 1999 usage cost additionat

; . expenditure

RS C : : ~ for car '
- 90,000~130,000 | 107,700 1 24,300 226 27,400 3,100
130,000~ 170,000 154,000 . 5 36,000 234 40,500 - 4,500
170,000~ * - | 248500 13 51,500 - | 207 -~ 57,300 © 5,800
Average [ tolal 178,800 29 38,500 216 43,000 4,500

Source : Consultant’s estimate based on the RDA instant Suwcy on the issues.
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|Number of Expenditure for Car @/ |®-0
sam ple @® Income @ Minimum |® Maximum (%)  |Allowabie
: expenditure
1 166,000 40,000 45,000 - 25.0 - 5,000
2 ’ 240 000 ' 30,000 35,000 “12.5 5,000
3 200,000 50,000 60,000 25.0 10,000
4 200,000 40,000 50,000 20.0 10,000
5 - 90,000 25,000 - 26,000 278 1,000
6 " 110,000 30,000 - 32,500 273 2,500
7 .- 100,000 ..+ 15,000 - 17,500 15.0 2,500
- 8 - 105,000 - 30,000 35,000 28.6 © 5,000
9 110,000 - 25,0060 27,500 229 2,500
10 230,000 © 55,000 60,000} - 23.9 5,000
1t 240,000 55,000 60,000 . 22.9 5,000
' 12 200,000 40,000 1 45,000 - 20.0 . 5,000
13 125,000 - 25,000 30,000 - 20.0 5,000
14 150,000 25,000 27,500 16.7 2,500
15 105,000 . 11,000 .. 20,000 16.2 3,000
16 160,000 50,000 © 55,000 31.3 5,000
17 95,000 - 28,000 © 30,000 - 29.5 2,000
18 235,000 " 55,000 © 60,000 . 23.4 5,000
19 200,000 40,000 45,000 ©20.0 5,000
20 125,000 25,000 30,0001 - - 20.0 5,000
21 150,000 30,000 35,000 - 20.0 5,000
22 - 120,000 30,000 32,500 25.0 -+ 2,500
23 175,000 35,000 40,000 20.0 5,000
24 450,000 + 80,000 - 85,0000 17.8 5,000
25 ©500,000] 100,000 105,000 - 20.0 5,000
26 100,000 - 217,000 20,000 17.0 3,000
27 180,000 55,000 55,000 . 27.8 - 5,000
28 -180,000 40,000 45,000 122.2 5,000
29 150,000 35,000 - 40,000 23.31 . 5000]
Average -178,800 - 38,500 43,000 21.6 - 4,500
Source ; RDA survcy ' ' : Yo o L
lab 13 37

Annual Income and Expendlture Data for Car {)wners in 1999

(uml Rs I car owner / annum)
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Tab. 13.38 . : Annual Income and Expenditure Data For
Motorcycle Owners in 1999 (for Reference) -

{unit : Rs / moforcycle owner / annum)

Number of Expenditure for Car | @/@® |@-@
sample @ Income %) Minimunt) Maximund - (%) Allowable
: expenditure
1 110,000 15,000 16,000 13.6 1,000
2 85,000 - 15,000 17,500 17.7 2,500
3 85,000 19,000 10,000 10.6 1,000
4 75,000 15,000 17,500 20.0 2,500
5 . 50,000f : 12,500] © 13,500{ . . 25.0 1,000
6 60,006  11,500{ 12,500 19.2 1,000
7 50,000 12,250 13,500f  24.5 1,250
8 -150,000{ "~ 17,500 20,0000 - 11.7 2,500
9  80,000] 12,000 - 13,500] .. 15.0] . 1,500
10 1 75,000] 14,500 16,000 193] 1,500
11 60,000{ 12,5000 - 13,500]  20.8] 1,000
12 '120,000{ - 30,000f 35000 - 250 5,000
213 - | . 200,000 35,000 40,000} 175 - 5,000
14 125,000 15,000 17,500 120 2,500
15 - 95,000{ " 14,000! "~ 16,0000 147 = 2,000
16 135,000{ ..20,000} 22,500 - 14.8 2,500
- 17 | . 120,000} . 20,000{ . 23,000 . . 16.7 3,000
18 80,000f 15,000 17,500 - 18.8] = 2,500
19 75,000 . 15,000 17,000 200] . 2000
20 115,000] - 20,000 ~ 23,000f ©  17.4 3,000
21 - 125,000) -16,000| . 17,500 - = 12.8] - 1,500
22 - 85,0000 15,000 - 16000 - 177 1,000
23 120,000| - 20,000| 22,500 - 167} 2,500
24 70,000| . 14,500f .16,500| - 20.7 2,000
.25 120,000] 25,000 28,000 208 3,000
26 125,000 17,000 18,500 13.6] - 1,500
27 © 120,000} 18,000 20,000 - 15.0] - 2,000
. 28 .| - 110,000 .. 20,000| - 23000 . . 182 13,000
29 | 9s5000[ 15,000 17,000  15.8| .. 2,000
“30 | 115,000 7 27,000] " 30,000 23.5] 3,000

Source : RDA survey
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" F. ‘Tentative Car Owner’s Toll and Demand Elasticity.
A) Formula for Elasticity

" a. General formula for elasticity is as follows:

e :Potential user’s toll and demand elastreity (scalar)
; D '+ Total demand on the service
- AD :Incremema] total demand (usually plus value)
P :User charge for the servrce B
_ AP : Incremental user charge (usually plusvalue) _ o _
- As is clear from the formula, elastlcrty is the 1ncremental decrease in the
' demand expressed in term of percentages (%) when the user chargc 1ncrcases
by 1%. Usually, elastlmty is calculatcd usmg data on demands and user charges
- observed in similar projects. Unfortunately, no such data exists m Sri Lanka
-~ dueto the non -existence of srmrlar pro;ects _

- b, We cau '_redefine the aboue formul_a for estirna_ting elasticit)t in this etudy 3
0 :Total number of lhe potenlral users of the OCH
i AO : lncremental total number of the users
- E i Allowable addrtronal expcndrturc of the potentral users for usage of the |
T OCH. o R
: ADE Incrcmental allowable addruonal expendrrure 7 ,
- As stated before, the total number of potentral users (Oyi is used as a proxy for
| total demand (D), based on the assumptron thal polentral users of lhe OCH will -
use it at any level of the final user charge

Also, the allowable mcreases in addttional expenditure for usage of the OCH
(E)is used asa proxy for the user charge for usage (P) '

B) Estimated Potential User cha'r.ge-and .(.)CH' Derriaud Elasticit‘y'_

Applying the formula shown inb abovc and the data in Tab 13 36 the elastlcrty by _
income level for car owners is estimated as follows
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Tab. 13, 39 Toll and OCH Demand Elasticity
~ by Income Level for Car Owners

Income level _| Elasticity
{Rs/car ownerfannum)
©90,000~130,000 -6.584

130,000~170,000 ‘3.103_ o '
170,000~ . Calculation is l_tnposs:blg

The clasllclty of the i income level 130,000 ~170,000 Rs / car owner functions
only as fmdmg out thc p081[10n of lurnmg pomt of the demand curve. ‘The
elastncnly is meanmgleas for setling thc final user charge. This is because a user
charge with relative smal total frequency of usage for the OCH is meaningless.

ElaSticity by iﬁ_come_ level dcéides the “shape” of the demand cutve as discussed
- previously. The estimated elasticity implies that the demand curve of the potential

us_efs is one with demand curve type 1, i.e. elasticity is higli for relfatively lower
 user charges and weak for retatively high user charges.

G. Numbér of Cars t_o Use OCH and Frequency

Along wuh the mammum allowable additional cxpcndllurc of potentlal uses for usage

- of their cars, the number of cars and their avcragc frequency of usage of the OCH are

used for cstlmatmg the user chargc whlc_h can owners with the lowest level income want

to be sel.
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Tab, 13.40 _ Number of Cars that Would Use the QCII

. - (unit : cars { day)
- 2006 2010 ~ Remarks
Car and Van 20,800 32,270 : :
| Motorcycle e Qut of the consideration
Bus 6,410 6,360 For reference
3-Wheelers i Ditto

Lorry ‘ 4,940 6,670 Ditto
~ Source : JICA Study Team ' : -

Tab 13 41 Frequency of OCH Usage per Car 7
' - (unit : Frequency /car/ armum) '

' : o 2006 : 2010
CarandVan .~ - = - o 600 - 600 |
Motoreycle - : L ' o

“{Bus .. - 600 - 600
3-Wheelers - S S TR
Lorry : T 600 600 -

Source .IICAStudy Team -

H. User Charge for Usage of OCH wh:ch Potentral Car Users at Lowest Income
- Levels Wants - R

The trscr_chargc can be r‘:alr.:alal:a(_i. u..siag tha_dat_a in Tab.13:36 ar_rd '1*55_.13.41._

- | Tab1342 | .'Usar(')lr_lar-ga.for OCri De&iféd bv Lowlncome Users o
Usar' ch.ar_ge : 52 Rs / trip at 1998 constant prices.:.

L Demand Curve of Po_terltial' Carj Usei's r&r_ OCiLI

" The demand curve is deprclcd in Frg 13 9, 'I‘hc demand curve can be derived usmg the '
~ data and 1nformat10n shown in paragraphs B,F and H above. ' '
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" frequency (Rs)
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391 (5.86, 318)
58 _

5.7
. 5.6 — ' . .
(5.58, 373: Turning point)
5.5

54 -]
5.3 -
5.2 — o
5.1 o . (5.2, 600 : Starting point)

Y |

Fig.13.9  Demand Curve of Potential Car User for OCH

4) Conclusmns : _
Conclusxon 1: The lotal annual user chargc of the car owners for using the OCH is
cstnnaled at 1,500 Rs at 1998 constant pnces, and the user charge per
trip on the OCH is estimated at 2.5 Rs at 1998 constant prices.

- The expendiiure is fairly bé_low the additional allowable expendilure
of low_Qinéonle car owners (3,100 Rs / annum, 1999). Accordingly, a
business entity could set a higher user charge per trip than 2.5 Rs per
trip, and recover a porllon of the pl’O_]CCl cost along with the
mamtcnancc cost.

Conclusmn 2 Toll and demand elashcnty of low- -income car owners is estimated at
~ 0. 584 ‘This is very hlgh Car ownem wish for the uscr charge per
lnp to be set at 5.2 Rs at 1998 constant prices, which is the rate
recommendcd here. Howchr the following comments should be
nolcd regardmg user charges: .

£ It is not clear whether or not the user charge will exceed the
co]lccllon cost of the user chargc per trip, and .
‘#'_ It is not clcar whether the total revenue expccled from user
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charges is desirable when viewed from the financial standpoint
of a business entity. '
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-13.2.3 Funding of the OCII Project
- 1) Background and Issues -
(1) Raising of Funds for the OCH Project

a. The total funds rcquircdfor construclion and operation of the OCH facilitics
consist of: _ - ' '
s+ Project cost (construction cost of the facilitics), and
x5 Maintenancc cost of the facilitic.s.

b. As drscussed in 13. 2 2,a busmess entity that will construct and operate the OCH
facrlmes cannot expect to get any revenue from potential users for usage of the
*facilities. This implies that the conventional method of financial analysis cannot

be applred to this pro_;ect

. ¢. Given “b” abov'c' this implies that a public entity must raise the funds to build
*and. managc the OCH pro;ect rtself since a lack of revenue will obvrously not
~ entice any pnvatc busmcss enmy In Sri Lanka, the public entity (i.e., the

1mplcmenlmg agency of the pro_;ect) is the RDA.

d. The Srr Lankan natronal trcasury rmposes a ceiling on the amount of funds that

can be ralscd for a prowct since it cannot provrde funds ad infinitum. Alihough

the OCH pro;ect is a very 1mp0rtanl pr()]ect it is stitl just one project among

: many other national projects. Therefore, the public entity must take this ceiling
into consideration when deciding on raising funds for the project.

: (2) Issues
The i issues to be dcalt in lhlS section can bc summarlzed as follows:
e To evaluate the pOSSlbl]lly of raising funds from the national lreasury
- ® To eshmale the amount of funds that may be rcqunrcd from sources other

than thc nalronal treasury

',2) g Ou_tli_ne'r"_)f Evalua‘tio.n and E_stiimatirjn Procedrlres'
D Base Year of_Pric'es Used in th_is Analysis ST

* Prices/values used in this analysis are expressed at nominal or current prices, while the
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values used in the previous sections were oxpresscd at real or constant pnccs (see
Secuon 13.1 and Section 13.2.2) ' ‘

" (2) Evaluation and Estimation Procedure

' Thc followmg proccdurc is used:

~ Step 1: Brcakdown of OCH project cost and mamtcnancc cost. ..

Step 2: Forecast of the RDA’s total budget and o

Slep 3 Conclusnon (evaluatlon of thc possnblhly of ralsmg funds for the pro_lect)

3) Breakdown of the OCH Prq]ect Cost and Mamtenance Cost (Step I)
- (1) Cost of OCH Project -

The OCH project Cost is glvcn in lhc RDA’s budgcl under the headlng of “Wldcmng
Improvements and New Constructlon of Roads and Bridges” shown in Tab. 13.46. '
Project cost is broken down into a foreign and local portlon as shown in 'Iab 13.5, and
calculated using the followmg formula ‘

. V‘C _ V;px(l-l- P)l+2.

_ VC 'Vol-u.o ot‘cu'rront‘p.ﬁcesbasc in.yoe;rt '_ )
. V : Value at1999 conslant prlccs for base ycart ,
-~ (see Tablci3 3 attached beforc)
P : Amualincreasing rate of price (% / annum)

for Foreign portion : : 4, 5% / annum
. Local port_ion +110.0%/ annUm o

Assummg the entire. OCII is bunid tolai pIOJoct cost is estnmatcd at: 22 126 lhousand Rs. -
. (cxcludc operation and mamtenancc cosls) for the pcrlod from 2001 lill 2009 WhICh can

be ralscd via foreign funds As for the costs that must be ralsed domosucally (i.e., taxes
and land acqulsmon/compensatlon cosls), thcse would total about 8,745 thousand Rs.
and are calculated by applying the following fo_rmula_ : |
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T EPTIP,
j‘f : Taxc_sat curreht prices base in yeér t.
B P.C : OCH project cost at current prices in year ¢
. (see Table13.43 attached before) .
T:F : Ta.xes at1999 c.én"s'tant prices basein year {.
. (sceTablel13.8 atlached before)
" F

i p OCH pr0]ect cost at 1999 constant pnces basc
in ycar t (sec Tablc 13 8 attached before) -

2) Operation and Maintenance_ Cost of the.'()CH Facilities

This cost corrcsponds to RDA’S budget item “Rouune and Pcnodlc Mamtenance, and
Rehabilitation of Roads and Bndgcs : i S

A Methods for Cost Estimation ‘

a.The full cost of operation: and maintenance, which will be generated in the
" early years after the complcllon of the OCH facilities, is adopted as the basis
for calculalmg the mamlcnancc cost to be applled in this analy&s ' -
b.To compare cosls  with RDA’s budget for its maintenance activities,
mamtcnancc costs are averaged. _ '
C. Operallon and maintenance costs exprcsscd at 1999 constant pnces are
' oonvcrtcd into current prlccs by applymg a forccasled welghted price inflation
_ rate, whlch ‘can be calculated based on the followmg calcgoncs of price
: mﬂatlon rates and the weighls shown in Tab. 13. 43 |
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Tab. 13.43 Forecast of Price Inflation Rates by Categories
(unit: % /annum)

Aclual . Forecast

Category of 1990 1995 1990 2000 2005 " Applied for
Prices | | [ I i Estimation of :
1995 1998 1993 2005 2000 f -
GDP deflator | 96 103 . 98 | 90 80 | RDA’s total budget
Import commodity .. 6.0 . 6.5 62 |- 60 7.0 Maintenance cost
(Wholesale price) - : : o - { of the OCHI
Domestic commodity 7.6 N 82 | 40* | 40* | dito
{Wholesale price) i ‘ : - S s '
Wage (Workers in - 10.3 88 .| 97 85 - 90 . ditto
Wage Board Tiaders) Lo R R

Source : Actual: As given in Central Bank’s publications
l"orécast JICA Study Team
Notc *!; Forccasted growth rates are only for conslmctlon matcnals and the rates do not

correspond to “Domestic commodity”.

Thc overall irend of prlcc mﬂahon n Sr; Ianka whlch underhes lhe forecasted pnce
mflallon rates, is as follows: o

Sri Lanka is now at a stage of high growth in economlc dcvelopment In -

general, prices increase at relatively high rates in this stage due to adjuslments

. in the economic and social aclivities of fhe codnlry. U_hti_l the year 2010, such

: adjuslmcnl will continue in Sri_I_anka, rcsulting.in relatively high inflation -

rates. llowcver, beyond 2(}10 the adjustment will gradually be completed
~resulling in lower inflation ihan before the year 2010

B. Opér.a(io_n'and Maiﬁfehdnce Costs -
, Tab1¢ 13.44 Averagc Annual Operatlon and Mamtenance Costs
B S (uml Mllhons Rs at current pnces)
Amount*': 71 ' ' '
 Nole*':Uplo 2020 :

4) Forecast for RDA’s Total Bu:dget (Step 2)
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The possnblllty of ralsmg funds for the OCH project depends on the amount of RDA’s
" total budget

- (1) Type of RDA Budget

There are two types of RDA budgcls
Typc 1: RDA budgct that the RDA requests from the nanonal treasury (Mlmstry of
Finance and Plannmg), and
I‘ypc 2: RDA budget to which the nauonal lreasury has gwen its approval

In this analysns 'I‘ype 2 is adopted There has been only a small dnfference in the
amounls between lhe Type 1 and Typc 2 budgets in recent years.

2) Outl'ine' df the quecasting Pmcedd_res of the _RDA’S budget
The procedure of forecasting RDA’s budget is depicted in Figure 13.10.

. OUTER CIRCULARHIGHWAY —  PAGE13-89 - .. "' JICASTUDYTEAM
TOTHE CITY OF COLOMBO "~ .~~~ - ORIENTAL CONSULMNTS ¢o, LTD.



FINAL REPORT

Forecast of Real economic | | Analyseson: : ' :
growth rate in Sri Lanka | = Relationship bclwccn lhe tolal RDA budgel and
Revenue Lo the National Treasury of Sri Lanka,
+ Relationship between the Revenue and the
_ Nominal cconomic growth rate in Sri Lanka -
Forecast of GDP .
deflator of Sri Lanka > :
Quantification of above-
mcmmncd rclatmnshlps
Forecast : of - Nominal . Sl g
cconomic growth rate in _,
Sri Lanka - o , Total RDA budget in 1999.
T T (Actal) :
| B /
.7 | 'Forecast of the total RDA
budget .
. Corhpbsilioh ralios of the
€ RDA  budget by = the
' component cost items in
1999.
Y

Forccast of the RDA budget
by component cost items

'Blg 13.10 Forccastlng Pmcedures for RDA’s Budget
by Component Cost Item
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(3) Formulas and Input Data for the Forecast
A. Past RDA Budgets

- RDA’s budget for previous years is shown in Tab. 13.45. From this, the foliowing
© points can be made;
a. The total budget for the period 1995 — 1999 has increased at a fairly lower rate
of 10.5% per annum as compared {0 _1_8 4% per annum for the budget between
1990 - 1995, though there was é oniy small diffcrehoc in the real economic
growth rates between the two penods (5.4% per annum for the perlod 1990 -
. 1995 and 5. 1% per annum in 1995 ~ 1998) -
b For the period 1995 - 1999, ihc total budget for the “Rouhnc and Periodic
: Mamtcnance Cost and Rehablhlallon of Roads and Bndges Cost (Category 1
- budget)" has increased at a rate of only 0. 5% pcr annum, sharpcly down from
| the ralc of 17.6% per annum for the period 1990 — 1995 While the budget
o for the “Wldcnmg, Improvcmcnt and New Conslmcnon of Roads and Bridges
o (Catcgory 2 budgct)” for the period 1995 - 1999 has mcreascd at a rate of
.25 9% per annum as oompared toa prewous rate of 20.2% per annum. T his
1mphes that the RDA’s budges allocauon pohcy has rccently changed from a
largc budget for maintenance to a large budget for the construction of new
roads and bndges The rapid increase in road lrafflc in reccnt years secms to
have resulted § m this changc of pohcy
c.As a result of a and b above, the composmon ratios of the abovc-mentioned
two sub-budget categories has changed as follows.

o199 707% 0 293%
L1995 684% o 316%
1999 - 468% - 532%
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Table 13.45

RDA’s Budget (at National Treasury’s Approval Base)

1. Budget Amount

(unit: Million Rs at current prices) -

Category 1 Category 2
Rehabilita- Widening,
Routine - | Periodic tion of - - - ) Improve-
Maintenance | mainienance | Roads & Subtotal ment, New | Total
R o © - | Bridges © A | construction :
: of Roads &
o . ' |- 0 | Bridges
1990 183.3 148.0 - L0722 | - 14015 ¢ 3815 1,983.0
1991 . 181.9 2100 L9510 | 1,342.9 ¢ 6645 | - 2,0074
1992 195.9 - 1900 1,0749 | 1,460.8 6315 2,092.3
1993 ©1959° | 3700 | 0 7925 1,3583 ~745.0 2,103.4
1994 198.1 473.0 - 1,535.1 2,206.2 C1,202.9 3,409.3
1995 - 208.3 860.0 C 21421 3,1504 1,456.4 4,606.8 .
1996 (2182 930.0 - ©2,09.0 | 3,2982 | - 1,9235 - 5,221.7
1997 2796 | 7000 | - 18572 2,821.8 2,4403 | 5,268.1
1998 2786 . 800.0 - 2,2030 3,281.6 30083 | 6,2889
1999 3153 700.0 2,199.0 | 3,2143 | 3,656.7 6,871.0
© 2." Composition Ratios L
Lo e T (unit )
1990 ~ 92 215 540 -} .. 707 .| 0293 100.0
1995 4.5 174 465 | 684 316 - 100.0
1999 4.6 - 10.2 ‘320 ] - 468 - 532 100.0
3. Changing Rates - - _
' - (unit: % / annum)
1950 o : SR : _
| 2.6 40.1 14.9 17.6 202 184
1995 : ' - '
1995 : ' _ E , L
| 109 A3l 07 0.5 25.9 105
1999 | : : B -
“Source: RDA
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B. Formulas and Input Data

a. Formula and fnput"data for forécasting RDA’s total budget are as follows:

'T'T.( N r;rz)“
B, =Blmx\l.(_)+g Xe Xg !
BT : 'l‘o!al RDA budgei (at the national (rcasury approved base in ycart )
g : Normal GDP growlh rate (Yo per annum)
,&0{]{] 2005 : 14. 0% per annum
2005 - 201[} : 14.0% per annum
”: & opp o
g "8 tp
[ S e B
g: Real GDP growth rate (% per annum).
1998 2005 SO%perannum
2()05 2010 60%perannum 5

Sourcc Consultanl s forecast sec the lablc 4.2.1 m Chaptcr 4,
- Gpp | |
: P Changmg ra!c of GDP deﬂater (% per annum)

(scc theTablc ' attachcd before) |

E!asncnty of lhe Nanonal Revcnueto the Nommal (JDP growlh

_- 0 717
" Sourse: Consultant‘s eslimate based on the nallonal revcnuc and
lhe nornmal GDP for the pcrlod 1995- 1997 /98.
Elasllcuy of Ihc lotal RDA Budget at lhc Natlonal Trcasury approval base and

Ihenaimnalrevcnue _'

= 0 921 _ :
Soursc Consullanl‘s csuma{c based on lhe tolal RDA budgel and Ihe national
. revenue for the penod 1995 - 1999

_ b Budgct for routmc and penodlc mamtenance and rchablll{allon of roads and
o brldges B
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B = p. %0.468
Bm : Budgcl for Routine and Periodic Mainlenancc and

Rehablhlallon of Roads and Bndgesm Year t.

0 468 : Share of the Budget in the Tolal RDA Budgct in 1999

. Budgc! for w1dcmng, 1mpr0vement and new constructlon of roads and
bridges. : E '

B =g x0532
| Bh : Budget for Widéning, Ilﬁprovcmént and Na-:_:w Construction of
Roads and Bndgcs in Year L |

0.532 : Share of lhe Budgct in lhc [olal RDA Budgel in 1969,

: (4) Forecast of the RDA Budget tlll the Year 2010
Using lhe abbvé-mcnlioned m'cthods, a forei;ast_is c_é'rried out in Tab. 13;46.
| lable 13 46 Forecast for RDA Budget (at the Natlonal Treasury Appmval Base)

- Wl!houl the ocH pro;ect case -

(uml Mllhons Rs at current prices)

Routine & Periodic Wldemng, Tmprove- -
Maintenance, & . | met & New ~ Total
Rehabilitation of | Constructionof
"~ { Roads & Bridges Roads&Brldges L
. 1997 2,827.2 - 2,440.3 ) 5,268.1
Actual -~ | 1998 3,381.6 - - 30083 6,288.9
- [ 1999 32143 | 36567 6,881.0
2000 03,5229 0 s 40040 15269
2001 3,858.8 ol 43866 - - - 8,2454
2002 | 42273 - o 4,8053 90326
- 2003 4,630.8 . - 52640 _ 9,894.8
FQTCCﬂSt 2004 - 50728 : - 5,766.6 : - 10,8394
' 2005 - 5,557.1 63170 . 11,8741 -
2006 - 60876 6,920.1 - 13,0097
2007 | . 6,6068.7 . S 71,5807 14,249.4
2008 C 13053 | 83044 .o | 15,609.7
2009 | 0 80027 - 90971 17,099.8

{2010} 87667 | . 99055 . 18,7322 = _
" Source: " Actwal tRDA T e

Forecast : Consullant :
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5) Evaluation of Possibility of Raising Funds Required for OCH Project (Step 3)

(1) Evaluation of Possibility of Raising Fund for the ()CH Project
~A. FEstimation of the Portion of Pr OJECt Cost to Be Raised from National
Treasury :
- a.The RDA uscs the following formula for estimating the maximum amount of
the funds that can be raised from the national treasury:

A =20%x g~
Ap :Thetotal maximumamount of the fund for the OCH project

* cost which the national Ircas_ury will'be able to j)rovide.

o BC2 : Total of the Category? Budget (Budget for Widenitrg, b
: !mprovament and new Construction of Roads and Brtdges)

' for the construction pcrrod of the OCH facrllltes

" Onthe settmg of the “20%” factor, the following is taken into account:)

Cox The National Cabinet has a]ready approved the OCH project, which
rmp]res that some addllronal budget will surely be drawn up for the
‘realization of the OCH project. However, the severe situation of the

* national treasury will not permit the provision of funds for the entire cost
of the OCH pmJeet This is because the national treasury must take into
- consideration various other national pI’O_]eClS as well as the OCH project.
“20%” of the Category 2 Budget would i 1nerease the total RDA budget in
the “Wlthout pro;ect” case by 5.3% for the constructlon perlod of the OCH
facrhues The RDA cxpects that an mcrease from the’ natronal treasury by
10 6% may be possrbte L ' '

b By adoptmg the formula mentroned in a, and the forecasted budget (Category
2) as tabulated in Tab 13 46, thc follomng maximum amount 13 estlmated
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A _,, ¥:5,405.5 mlllrons Rs at current prrces

Max _ _ ,
On estimating the . ¢ , the following assumption is made: the OCH
- facilities will be constructed during the period 2002 - 2009 (cight ycars).

B. Evaluation of Possiblhty of Rarsmg Funds _
a. The OCH project cost is estimated fo be 22,126 mlllrons Rs at current pr]ces
~ (including operation and mamtenance cos{s) The nallonal lreasury will not be
" able to supply an amount of more lhan 5 405 mllhons Rs at current prices. The |
national treasury has to raise this difference (i.e, Rs. 2 032 million) either
from domestic or forelgn financial markets.
b Of the total OCH pl’OjCCl cost, the portron of cost that must be ralsed from lhe
national lreasury is estlmalcd to be 8,745 millions Rs at current pnces (see the
Tab. 13. 44) The natronal ireasury probably will not be able to meet that cost

2) E\ aluation of Possrbrhty of Raismg Funds for OCH OperatronIMamtenance

Costs . : o
A, .Estrmatron of the Portron of Funds to Be Rarsed from Natwnal 'Ireasury

a. The RDA uses lhe following formula'for est_imating the maixj_rhum amount that
canbe rarsed from lhe nalronal trcasury

A HS%XB

‘A y '] he maxrmum amount of the fund for ihe OCH mamtcnanoe

" cost whrch the natmnal trcasury wrll be abIe to provrde

B 'Ihe anrmal Categoryl Budget (Budgel fur Roulme and

Penodrc Maintenance and Rehablhlalron of Roads and Brrdges)

. Onthe setting of tne “S%”‘ factor, the follo'wing is laken inte 'co-nsideration
* Basrcally, the all funds have been supplicd from lhe national treasury though
there have been some exceptrons m the past (1 €., funds were rarsed from
international banks) | ' : I '
s During the perrod 1990 - 1999 the fund for mam(enance at lhe natronal
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treasury approval base has increased at ratc of 9.7% per annum. The
growth rate is almost equal to the growth rate of general prices plus the real
growlh rate of around 1% per annum of the annual maintenance cost. This
implies that it will be difficult to request from the national (reasury a large
additional amount (see Tab. 13.45).

* “5%” of the Category 1 Budget would raise the total RDA budget (given the
national treasury approval base) in the “Without project” casc by around
2.4% per annum., The RDA expects that this increasc of 2.4% per annum is

possible for the national treasury.

 b. Adoplmg th° above formula and the forccasted budgct (Category I), the
following maximum amount is esumatcd

A y :400.1 millions Rs at current prices

B. Evaluation' of Poséib.i.lity o'_f' Raising Funds

The OCH malntenance cost for 2010 is eshmated to be 67.8 mllllon Rs in currenl prices.
The natlonal treasury will be able to supply this fund
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