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CHAPTER 12 PROJECT COST ESTIMATION

12.1 General

Project cost was estimated applying the results of the preliminary engincering design, work
item quantities, and the results on construction method and opcration and maintenance for the
OCH described in the other chapters. Project cost in this chapter consists of the following
items:

* Project Cost
- Construction
- Engineering Services (detailed design/ tender assistance/supervision services)
- Land Acquisition and Resettlement

s Operation and Maintenance Cost

- Utility: Eleclricity, Water Supply
- Overlay

The basic premises in eslimating project cost are as follows:
' 1) All construction work will be exccuted by private contractor(s).

2) The unit cost of each cost componenl was determined based on the economic conditions
prevailing in 1999 (Rs 1.0 = 1.6 Yen).

3) The engineering services consist of detailed engineering design and construction
supervision and has been eslimated at 8% of construction cost. Tendering assistance will
be required at the time of tender and it is estimated that this will be equivalent to 2% of
construction cost.

4) Land acquisition and resettiement cost were worked out in the EIA on the basis of market
- prices estimated by a land assessor.

5) Physical contingency is estimaled to be 10% of the total for conslruction cost, land
acquisition and reseltlement cost, and engincering services cost (including supervisory
services). . :

6) Currency

Exchange Rate: RS. 1= 1.6 YEN (December 1999)
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7) Taxation
(a) Civil Works: _
- GST - 12,50%
- Defense levy on imports ' 6.00%
- Tax on civit works (GST/ CD/ DL) - 18.90%
() Consulting Services GST only 12.50%
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FINAL REPORT

12,2 Procurements
(1) Labor Force

General road work in Sri Lanka is mostly carried out by local contractors. There is much labor
with skills in civil works, cxcept when specific skills in fields like pre-stressed concrete is
required. There are several post-tensioned concrete bridges in this project. Some local
construction firms can undertakc such work.

~ (2) Supply of Machmery and Materials for Brldgc Construction

It is difficult to procure in Sri Lanka the necessary machinery and matenals fo ensure the
quality required for bridges. Also, since domestic supply is insufficient, much of the -
machinery and materials for bridge consiruction will have to be imported.

1) 'Constru'ct.ion'Matérials

(a) Cement :
_ In Sri Lanka, cement is produccd by the Pultalam Company and lhe Galle Company, with
~ a relatively tow annual output of approx. 500,000 tons and approx. 250,000, respectively.
: ThlS supply is 1nsuff1(:1cnt to meet home demand and cemcnt is constantly lmported

(b) Ready Mlxcd Concrete :

- ‘There are eight companies that can producc ‘and supply ready mlxed concrete in the
Colombo region, as shown in Tab.12.1, Each manufacture has only one plant and few
mixer trucks. Thercfore, OCH may require ils own plant for the supply of ready-mixed
concrete at the sites for bridge construction, It may be also ncccssary to 1mport a concrctc
batch plant which i is dlffl(:ll]l to obtam in Sri Lanka. :

Thcrc are a fcw examplcs of post -tensioned concrete bridges llke the one for lhlS pro;ect
Some local construcllon firms can underlake rclated general construction work ' :

Tab 12.1 Conerete Suppllers

Suppllers _ . - Address
1. Sanken Lanka (PVT) Ld . Colombo 14 & Peliyagoda
2. Devco Showa (PVI)Ld - Nage Road, Peliyadoga =~
3. Informax Conslruction (PVl) Ltd | Conlombo 10 L
4. Tudawa Srothers . . Colombo 5
5. Sunbee Ready Mixed : -~ . . " | Battaramulla
6. Maga Enginecring . 2 - | Gothatuwa
7. International Construclion Consoruum Bekundara
8. Keangnam Ready Mixed = ° = |Malabe . -~
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(¢) Reinforcing Bar :

‘The Ceylon Steel Company produces 50,000 tons of reinforcing bars a year, most of which are
5.5 mm and 6.0 mm in diameter. The firm does not manufacture reinforcing bars for
engineering work. In addition, it is unable to satisfy domestic demand and supplies from other
countrics are being considered. It is advisable that if bars are to be obtained from- other
countries, that the stability of supply, quality, and price fluctuations be taken into
consideration. '

(d) Crushed Stone _

- Crushed rock quarries had bccn introduced at the time of the Sludy s Progress Report in
March 1999. The crushed stone obtainable from these quarrics will not be able to satisfy the
requirements of the OCH. Thercforc, it is also necessary to consider using crushed stone
excavated from the construction sites for the road base or concrete aggregate material, On the
other hand, procurement will be more effective in controlling fluctuations in construction cost.
MOte efficicnl methods shall be considered at the detailed design stage. :

: (e) ‘Sand SRR -

Sand is available from “the seashorc around northem Colombo However, it must be
desalinized when used for mixing concrete becausc of the a]kah rcactlon of concretc Sand
washmg work shall bc rcqulred for admmng concrete. -

(i) Flllmg and Sub grade Matenals o : : :
* Hilly areas near the access road are mostly rock and 1t is dlfflcult to obtam ﬁllmg materlal
from there, It is neccssary to obiam and/for purchase thls from private landowners. :

(g) Asphalt (bltummous materlals)

There is no private company, that produces and supphes bituminous matcrlai and the
~ government-owned Ceylon Petroleum Corporation is the sole company in this field. To obtain
asphalt for OCH construction, purchases will have to be made from this corporation,
However, hot mixed asphalt concrete can be purchased from the asphalt plant owned by RC &
DC near Colombo City. Therefore, ali of the asphalt materials for the OCH can be produced
in Sri Lanka, except for specnahzed bllummous lhal shall be 1mported from a third country
such as Smgaporc RN

- anatc compames that can manufaclure and supply asphall concrele in the Colombo arca are
shown in Tab. 12.2. Should the paving work for the OCH exceed the capacnty of these
: compames it may be necossary to bmld a plant for lhc OCII

Tab 12.2 Asphalt Suppllers :

- Name ofsuppller a C L .. Address
Intefnaliona] Construction Consortium u_d. MADAOATHA ' -
b e |(Ne.291 Modara Street Colombo 15)
" | Shaken Engineering (PYVT) Ltd. = . PAPPLIYAWELA

R T R (401 -8-1/1 Gall Road Colombo4)
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(h) Steel (reinforcement and steel materials) -
Concerning reinforcement, as is the case in cement, domestic producuon is msufﬂcncnt to
meet demand. Reinforcements of 25 mm or more in diameter or 6 m or more in length must
be imported. Most imporis will be BS-based products from South Africa and Singapore.
Other steel materials, excluding special and large stecl materials, are available in Sri Lanka.
PC steel and steel sheet piles used in large quantitics for bridge construction work wilt all be
imported, mostly from South Africa, Singapore, and Thailand. Also, steel H-shaped beams
and sheet piles are to be imported because lhey are not produced domestically.

(i) Foreign and Local Currency Portions for Construction Materials

The plan for procuring other construction materials, including those mentioned abovc is
shown in Tab. 12.3 below and is divided into foreign and domestic currency portions. . -

'lab 12 3 Proportlons of Local and Forelgn Currency for Procurcments

items S : .. Currency Portion
_ : Foreign ~ Local - ¢
. Concrctc produced by batches plant lncludmg material - 40% - 60%

All cquipment and plants for road construction - _ | 40% - 60%
Asphalt (Bituminous, coat) for pavement malenai - 30% 70%
including production costs by plants NS B
Reinforcing bar (deformed steel bar ¢ 10~51 mm) o T0% 30% -
PC beam including pre-siressed tendon - S100% o 0%
Raw materials such as sand, aggregate rock, and 0% . .}.. 100%
embankment malerial are locally available. R Co
Concrete products such as pipes, piles _ - 50% 2. 50%
Form work (limber, steel including manufacturmg) 2 00% - 40% -
Frame support/ scaffolding work 80%_ b 20%
Labor (including expatriale expert labor) C10% | . 9% -
Fucl (gasoline, diesel) “100% C 0%

3) Const'l_;llétio'n Machinery

Conslruction machinery includes those possessed by both government agencies and private
companies. Private contractors generally use their own machmery, while some companies
lease machinery. Since nearly 80% of this machmcry will be requnred lhorough mamlenance -
is necessary to avoid trouble w1lh OCH cons{ruchon work oo S

In parhcular, since c0mpames do not have a sufflclent amount of slock for machme parts o
machine fallurc can result in ‘work being suspcndcd for a few days, or a few wccks, or a fcw '
months in worst case scenarios while waiting for the 1mport of necessary parts -

o HCA STUDY-TEAM
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1) Construction Machinery and Plant (ready-mixed concrete, asphalt) Owned by
Government Agencies

Construction machinery possessed by government agencies is shown in Tab. 12.4. Though this
machinery cannot be leased to private conslruction company, leases may be granted as an
exceptional in the case of a project coming under the control of the agency concerned.

Tab. 124 Construction Machihery Possessed by Government Age'ncies  (1998)

~ Machinery | Specifications/ Performance Quantity
Bulldozer - ; : SOHP-140HP 48
Scraper . less 10m3 1
Motor grader , . 3m-—4m 37
Wheel loader 1.5m3 - 2.0m3 23
Drilling machine S ' 1
Compressor - . 350CFH ' 33
Pilling machine S 3
Vibration roller . 10tonorless ' 2
Dump truck - 10 ton or less 220
Truck crane . ~10tonorless - ' 20

2) Construction Machinery and Plant which can be Procured or I@as_ed in Sri Lanka

Almost all conventional construction machinery is procurable within Sri Lanka, but quantity is
limited and the working day ratio is extremely low. Considerable time is also necessary in
order to obtain replacement parls. Given this background, it is nccessary fo introduce
machlnery into Sri Lanka whilc preparing a sullicient quantity of replacement patrts for busy
construction periods. Construction machmery that can be procured and leased in Sri Lanka is
shown in Tab. 12.5. However, the amount of heavy machmcry (crawler cranes, etc.) available
for lhe OCH is small

" OUTER CIRCULAR HIGHWAY ~— ~  PAGEI2-7 . ~~ JICA STUDY TEAM
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ab.12.5 List of Construction Machiner'y Procurable in Sri Lanka (1998)

 Machinery Specifications/ Performance | - Quantity =
Backhoe 0.5 m" less 6
- 15m’-1.0m’ 44 -
CLIm?-tSm’ 7
1.5 m® and more 3
Bulldozer - S0H.P- 100 HL.P 143
‘ " 101 H.P - 139 1P 88 -
140 HLP - 179 1P 25
180 H.P - 250 H.P 41
- 251 H.P-350 H.P 32 .
. 350 H.P and more 17
- Motor grader 3.0m 13
. - 35m 67
- 4.5m L
Wheel loader 1.5m° and less 14
CLsm’-20m’ ©70
S 20mP-25 m’ ~ 33
: - - 2.5 m’ and more 12
Tire backhoe 1.0 m° and less 68
Compressor O 175CEM |- 40
B C 175-350CEM | 42
£ 350 CEMandmore - | - 13
Vibration roller Stonandless = - 8
e T ~ Ston—~10{on O
Dumptuck | Stonandless .55
. B - Ston-7ton 147
~ 7ton—10ton - 97
10 ton — 16 ton 120
. 16 ton and more 35
- Asphait plant 50 ton/ h and less 1
o ~ 501ton/ h and more 3
Distributor - 1,000 litter - - 19
o 4,000 titter e
Trick crane 10 ton and less 2
_ 10 ton and more 24
~ Crawler crane - ©3T7ton 3
' = " 80 ton 2
Stone crusher - 20tonfhandless - - | 1 =
' ' - 20ton/ h—50ton/h - 30
50 ton/h—-100ton/ h . 11
100 ton/ h and more 4
QUTER CIRCULAR HIGHWAY "PAGE 12-8 - JICA STUDY TEAM o
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3) Construction Machinery Possessed by Foreign Contractors (India, South-Eastern

Asia, Europe, efc,)

Construction projects have or arc being carried out by Japancse and forcign contractors
here in Sri Lanka. Tab. 12.6 shows the principal machinery posscssed by these foreign
companics. However, most of this machinery is for individual projccts and will be shipped
from Sri Lanka once these prOJects are completcd

Tab. 12 6 Constluctlon Machmely Possesscd by Fomgn Companies (1998)

Name of company Type of machinery | Specifications/
. Pcrformance
1 Japanese Kapma Corp Truck crane 90 ton '
Company ‘ _ 25 ton
: Vibration hammer |Ston . .
Joint venture of Dumptruck - |4ton
Kumagai, Hazama, Truck crane 45 ton
and Kajima e e R
Joint venture of = | Dump truck 10.0 ton and less
Goyouand - Backhoe : 0.35 m’
Wakachiku Truck crane | 60ton :
N Crawler crane ° 100 ton/ 50 ton -
Bulldozer 15ton
Wheel loader 14m’
Compressor 7.0 m’/ min.
L 5 Generator - 100 kva/ 50 kva
2 Korean | Keangnam Company | Backhoe 0.5m/ 1.0 m’
- Company | .~ -~ - |Bulldozer : - 160 H.P-250H.P
PP Whee! loader - 20m® .
Motor grader 3.0m/3.5m
Tire backhoe 1.0m’
Compressor - 7.0m’
* | Vibration roller 10 ton
Dump truck 5 ton - 10 ton
Asphaltplant - [ 100ton/h
Asphalt finisher - | 20ton/h -
Distributlor -~ =~ 1,000 liter

4) Constructlon Machmery to be Procured Outsmde of Sn Lanka

- Spec;al conslrucuon machmery is difticult to procure in Sri Lanka Tab 12 7 shows the
~ " machinery to be imported into Sri Lanka lo ensure smoolh 1mplcmcntallon of the
- construcuon work for OCH. ‘

" OUTER CIRCULAR HIGHWAY
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- Tab, 12,7 Machinery to e Imported -

Name of construction machinery | Specifications/ Capacity
Truck crane _ 45 ton
Diesel hammer B 45
Vibro-hammer o 90 kw
Generator 3 250 kva
Compressor . 11w’
Earth auger machine 1 000 m" - 1,200 m*
Reverse ¢xcavation machme $320 '
Grouting machine o U
Crawler dril} o 38mm, 50mm
Drrllrng machmc for blashng 38mm, S0mm -

5) Maintenance of Construétion Machinery

Maintenance of construction machinery rs'cxlremeiy important and one of factors on
which the success of the OCH project is dependent. Fuel and oil/ grease matenals will all
be imported into Sri Lanka. For oil/grease, it may be necessary to import some special
types for certain cases. Machine components must be kept in stock on site after
confirmation of the model of a machine regardless of whether the machmery is owned by a
local contractor, controlled bya pro;ect contraclor, or is Ieased '

(4) Local Contractors

Conlraclors lhal will to bc engaged in the road and brldge conslmclron work for the OCH wr!l
include government and private orgamza{lons consisting of research, dosrgn and conslrucnon
organizations. Compctcnt orgamzalrons registered by the Road Devolopment Auhtority (RDA)
are as follows: :

(a) Government 0wned Companles -
State Development & Construction Corporalron =
Slate Engmcenng Corporatlon '

(b) Affiliated Compames to RDA S
Road Construcuon & Dcvclopment Co.

(c) Private Companies _

CML Edwars Construction Co., Ltd.

~ Samuel Sons & Co., Ltd. '

" International Construction Consortium Lid.
" Maga Engineering (PVT) Ltd.

Tudawe Brothers Itd.

Dharmasena & Company

Daya Construction (PVT) Ltd.

Keangnam Companys Ltd. :

Walker Sons & Co., ]:sngmeers (PVT) L’l D

OQUTER CIRCULAR HIGHWAY " FGE 12-'10 - ' T J!CA STUDY TEAM
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(5) Access of Construction Materials and Machinery to the Site

Construclion materials and machincty will be transported to site mainly by truck. Materials
and machinery difficult to procure in Sri Lanka will either be unloaded at Colombo Port when
imported by sea or at Katunayaka Intcrnational Airport when imported by air and then
transporled to site.

12.3 Constr uctlon Quanmles

Project costs havc been produced on the basis of construction items described below.
Quantities have becn obtained from Preliminary Design Drawings based on 1/5,000
topographical maps. |

12.4 Construction Cost

" 12.4.1 Unit Cost Analysis _~

The unil costs for éaoh cOnslruclion item have been estimated based oo the Highway Schedule
of Rate of the RDA for 1999, which is vpdated from Interim Reports, current conltract prices,

and unit prices cquated from market pnces or local practlce for relevant projects.

'lab 12, 8 Lump Sum Items -
Items - - - Rauo

1 |Unit rates shall include overhead and a proflt Road Work 10%
component. R - | Structure Work:15% -

2 | Conlingencies for prOjECl cost are assumed 1o be 10% of | Physical Contingency: 10%
the cost for construction / engineering

3 | Engineering costs, such as detailed design, tender | Engincering Service: 8%
- | assistance and supervision work are assumcd to bel0% | Tender Assistance: 2%
of construction costs ~ : %

| 124.2 Umt Costs of Constructlon Works

' The umt cosls of constructlon for chlcf work items havc been CSllm'llCd based on labor costs,

" material costs, equipment cost, overhead, and profit. The unit cost has been compared with

- current bid priccs and adjustcd as rcduircd lo _obtain th_e most realistic prices.
a (1) Umt Cost of Labor L

o Tab 12. 9 ‘shows lhc uml cost of labor rcfcrred to in thc cons(ructlon cost estimate, Wthh
~includes such allowances as social bcneﬁts, msurancc clc and are based on an cight-hour
work day : :

" QUTER CIRCULAR HIGHWAY : S PAGE12- 11 s JICA STUDY TEAM
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‘Lab. 12.9 Unit Rate of Labor

Classification Unit Rate (Rs)
Senior Field Engineer 30,000/ month
Junior Field Engineer 15,000/ month
Foreman 400/ day
Driver 300/ day
Equipment Operator 300/ day
Skilled Labor : 300/ day
Unskilled Labor _ © 200/ day

(2)_Unit Cost of Materials
Tab. 12.10 shows the unit costs of major cons'iruction materials. The cost fb‘r“.il-n['jdr'téd

materials is based on the CIE for Colombo, including port handling and clearance charges and
import duties. The cosl of local materials is based on the markct prices in the Colombo area.

““Lah. 12.10 Unit Rate of Major Materials

Description ' Unit Unit Rate (Rs)
Portland Cement | ton - 5,300
Asphalt . -7+ | ton - | - 11,600
Reinforcing Steel - -~ | ton = - 32,000
Gasoline - - iter 43 -
Diesel = - o 0| diter 13
Finc Aggregate - cu.m 460

Coarse Aggrcgate -l cum C L0000
' (3) Umt Rate of Equlpment

Tab, 12.11 shows the unit ratc for major construction equipment. The cosls of imported
~ equipment are based on the CIF for Colombo, 1ncludmg port handhng and clcarancc charges
“and 1mp0rt dutics. ' : : .
: Tah. 12 {1 Unit Rafe of Ma.]m‘ Fqunpment

Bquipment - | Capacity | Unit Rate (Rs)
Duinp truck o Cdton | o 420 ¢
Duomptruck - | . 15ton - 930
Truck crang - .| 25ton 3,500 ¢
Crawledcrane = - |~ 35ton | .~ 2200
Concrele pump truck -~ | 80 m’f hr L 2,300
Truck mixer .- 1 em 1,i00 -
Backhoe = = |1 0em® |- 1,200
| Motor grader 1 30m 1,300
Macadam road roller -~ | 8-12ton | =~ - 700 -
Asphalt finisher 24-50m | 2350 -
Asphalt mixing plant 40¢h | - -2500 -
Concrefe mixing plant | 30 m/ht | ‘2 500

OQUTER CIRCULAR HIGHWAY = PAGE 12- 12 SV “ JICA STUDY TEAM
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(4) Ov erhcad

Overhead is estlmated as 10% of the sum for road work and 15% of the sum for structure
work.

(5) Unit Cost for Maior Constructiori Work Items

Tab. 12 12 shows unit costs for major construction work items bascd on the unit cost
mcnt:oned above

Tab. 12 12 Unit Cost for Ma,jor Constructmn W01 k Items

: . Item 5 Unit Umt Cost (Rs)
1. Earthwork _
~ Cutting (culling, loading)} ' _ ' m3 | 140.00
Embankment (cutting & filling) : ' -1 m3 .- 8496
- Embankment (borrow, loading, spreadmg, compactmn) m3 ‘ - 268.10
Embankment (spreading, compaclion) : _ | m3 ' L TLT0
- Foundation stabilizer (sand blanket 1= 100 cm) . m2 SR " 500.00
- Slope protection (turfing) ... . . . m2 L . 52,10
2. Road Work o ' 1 S
Wearing course (asphalt con, 40 mm including tack coat) m2 | _ 287.10
- Binder course (asphalt con, 60 mm including prime coat) .| m2 .- 356.62
Base course 200 mm : ] m2 L 34194
Subbase course 200 mm - m2 ' . 66.88
3.- Bridge Work - . ' SR ' : :
- Connected continwous .~ ¢ - : o
. Pre-tensioned girder (1. = 83. O 20 5 +2 @ 21 0+205 ) m2 69,336.00
Simple pre-tensioned girder (L = 22.0 m) m2 110,992.00
* Simple pre-tensioned T girder (L.=30.0m) ~~~ - | m2 : - 96,924.00
Simple post-tensioned box girder (L = 40.0 m) : m2 95,986.00

4. - Box Culverl (traffic; A: inner secnon) :
' 1,440,000.00

. UCX W8.0xH6.0 m (A=48m2) - m
- UCX W6.0xH6.0 m (A=36m2) . m 1,080,000.00
- UCX W6.0xH5.0 m (A=30m2) m 900,000.00
‘- UCX WS.0xH5.0 m (A=25m2) m - 750,000.00
- UCX W6.0xH3.0 m (A=18m2) m - 540,000.00
UCX W5.0xH3.0 m (A=15m2) . m 450,000.00
- UCX W4.0xH2.0 m (A=8m?2) m 240,000.00
- UCX W6.0xH0.5 m (A=3m2) m 90,000.00
5. ' Drainage Work B B _ g _
- ()PC *D1500 mm o ' Sl m : 37,500.00
- (2)Box Culvert (A: inner secllon) . _ B
DCX W10.0xH4.0m(A=40m2) e } m ] 1,380,000.00
-DCX W6.0sH4.0m(A=24m2) - = ' j . m _ 828,000.00
DCX W7.0xH3.0m(A=21m2) ' 3 m 724,500.00
DCX W5.0xH3.0m(A=15m2) - m . 517,500.00
.. DCX W4.0xH2.0m(A=8m2) m ~ 276,000.00
~ DCX W3.0xH2.0m(A=6m2) - m - 207,000.00
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6.  Miscellaneous o,
Temgporary road _ Ls. | (Earth Works+Bridge
‘Temporary conslruction facilities | Works) X003 -

Ls. | {Earth Works+Bridge

| Works) X001

Traffic sign boards and safety control facilitics m 1,030.00
Traffic illumination Nos. 450,000.00
Access control facility (guard rail) ' m 4,000.00
Lane marking : m - §25.00
Fencing and km poslts _ I m - 4,000.00
Traffic signal Nos. 6,000,000.00
Roadside planting - : : T m 190.00
Plpc works for commu mcqhon cable ' : ] m 510.00

12 4.3 Estimated Construction Cost

'A summary of the estimated construction cosi for each part of lhc OCH and for each
construction stage is shown in Tab. 12.13. Note that project cost for the OCH c_xcludcs_Part 1,
which will be constructed by the Southern Highway Project. However, for the purposes of
economic/financial evaluation, Part 1 shall be taken into consnderat:on in lhe calculallon of
bencfits and cosls. :

'Tab 12, 13 Summary of Estlmated Construction Cost (mcludmg Contmgency) in 1999
- Prices (million Rs,)

Initial (4 lanes)

Flml (6 lanes)

Part Construction Tax & Total Conslrucuon Tax & | . Total

AR - Duty - , _Duty o

Southemn | . SO B _ S Lo T
Highway i 3,814.2 1,054.0{ 4,808.2 ~4,060.1 . 1,121.5| - 5,181.6
Projec[ ) . o : A el o
2 - 4,1982| 1,161.2| 5,359.4 44814 1,239.1] ' 5,720.5
OoCH -} 3 2,674.1 72221 3,396.3 0 2,813.3] - 760.3 3,573.6
Project - 4% © 11,7071 4622 2,169.3 1,707.1] 46221 - 2,169.3
' Total 8,579.4 |  2,345.6 ] 10,925.0 A (}01 8| 2461.6| 11,463.4
' o ' 4 lancs for fmal stage
QUTER CIRCULAR HIGHIWAY PAGE 12- M4 o JICA STUDY TEAM -

10 THE CITY OF COLOMBO ORIENTAL CONSULTANTS CO. ,LID, -



FINAL REPORT

12.4.4 Estimated Engineering Service (EfS) Cost

Tab.12. 14 Summary of Estimated EIS Cost (mcludmg Contingency) in 1999 Puces

. (million Rs.)
Initial (4 lanes) : Fmal (6 lancs)
| Part E/S ngéc Total E/S 'I]'gztc;c Total
Southern | . ' _
Highway | - 1 . 381. 4 S 792 460.6 406.0 84.3 490.3
Project | ol
P 2 419.8 - 87.3 507.1 4481 93.1 541.2

OCH 3 267.4 54.0 321.4 281.3 56.8 338.1
Prbject 4] 1707 34.6 205.3 -170.7 34.6 - 205.3
L Total 857.9 175.9 1,033.8 900.1 - 184.5 1,084.6

* 4 lanes for final stage
12.5 Lénd'A'cquisi‘tioh and Resettlenicnt Cost
' Land acqmsmon and reseulemcm oos{s have been eshmatcd based on the prcllmmary- '

- design(PD) in this rcport The unit costs for houqc demolition and land acquisition have been
extracted from the FIA reporl -

12.5.1 Demolltmn Lﬂst |
Tab 12 15 Demohtlon Cost of Resndentlal Bu1ldmgs
, Ave. Flr. No. of Value per
: Type of House | Area (sq. ft) . Houses sq.ft (Rs) Cost (RS°)
Shanties . =~ 300 28 250 2,100,000
Single Storey — small : 500 - -~ 500 :
Single Storey — medium - 900 2817 - |- 850 625,005,000
Single Storey - large —- 1,500 : -850
Double Storey -~ - S 2,500 | : 1 950
Under Construction —small O : . 500
Under Conslructlon medium 900 - C 80 |
' l‘ota! : . | 845 o 627,105,000
" QUIER CIRCULAR HIGITWAY - PAGE 12- 15 R JICA STUDY THAM
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Tah.12.16 Xloor Area of Non-Residential Structures to be Demolished

B N e B T
Industries 9 75,000 - 7180 58,500,000
Business/shops * - 31 18600 | 780 14,508,000
(smail) - - :
Business/shops - 10 40000 | - 780 31,200,600
(large) , . _ e
Warchouses ) - 35,000 - 780 27,300,000
Container Yards 1 4,000 - 780 3,120,000
Workshops =~ - 4 8,550 = - - 780 - 6,069,000
Temples = - 0 -0 780 0
Schools 0 L0 780 0

: Total : 202 181 150 R R L) ?.97 000

I the prehmmary des;gn the allgnmcnt is localed 50 as not to dlslurb templcs and schools -
Total Cost (Part1~Part4) 768 402 000 (Rs)

. ‘Tab.12, 17 Demolltmn Cost (mllllon Rs)

Part 1 . L Progect Cost - 7 Grand
(Southern [™"pgyi Part 3 Part4 | = Total Total
Highway) | . - . : I i

244.7 29971 121.9| - 1023 523.9 7686

12.5.2 Land Acqms:tlon Cost

Tab 12.18 Agnculturql Land Area to be Acqulred by the PrOJect

Crop | Area(ha) | Percentage Main DS Divisions under Culllvatlon
Rubber - - | - 23.33 .. 8.87 - Homagama Bandaragama
Coconut(*1) | - 41.56 { . 15.80 ' | Bandaragama, Biyagama - I
Paddy(*1) - 90.99 34.59 | Homagama, Kaduwela, Maharagama : R
Garden(*?,) 'i 107.17 | - 40.74 Biyagama, - Kaduwela, Homagama BN
‘ E Bandaragama Maharagama PR
'lotal . 263.05 | 100 00

(*1) Including Residential & Commercial Area (36. 15ha)
(*2) Including Residential & Commercial Area (27.27ha)

| QUTER CIRCULAR HIGIHIWAY ' PAGE 12- 16 S LG HCA STUDY TEAM -
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Tab 12.19 Summary of Land Acquisition Costs (Partl~Partd)

Land Use Type Land Arca (ha) | Cost (Rs.) (*)

Residential & Commercial 0342 - 209,744,858
Home Gardens & Market Gardens 80.10 | ~ 295,532,024
Other Agricultural Land-Rubber, Coconut & Pad(ly 119.50 180,023,745
Scrub, Marshland, Barren & Forest -~ 56.08 0.00

S Total 31970 | - 685,300,627
(*) Quoted from EIA Report Tab.6.15.6.3

: Tah.12.20 Ifmd Acquisition Cost (Rs.)

Part 1 _ . : Grand
(Southern |™"pary 2 [ Part3 | Part4 Total Total
Highway) | ' 2
2182 . 2672 108.7] . 91.2 467.1 685.3

12. S 3 Resettlement Cost

- The affcctcd population has been estimated based on the OCH Socio- Fconomlc Survey (SES)
and reseftlement costing based on the Southern nghway Pro_;ect Costs do not include
resettlement developmcn! cosls, : : : coe Ty v

- Tabh.12, 21 Compensatmn Paekage S

- Type of House

~ Cost (Rs.)

No. of Houses | Unit Cost (Rs.)

Residential Building w0 817 ' © 151,104,886
Squatter - 28 10,0001 280,000
' Total - 845 ) 151,384,886
: . Tab.12,22 Shifting Cost for Relocation -

Typc of House No. of Houses | Unit Cost {(Rs.) | = Cost (Rs.)
Residential Building = 817 8,500 0,944,500
Commercial Eslablnshment 62 24,000 . 1,488,000
Squalter L 28 3,000 - 84,000
Total ’ 907 ' 8,516,500

Tab.12, 23 Cash Asmstance for Incdme Restoration :

Type No. of Person | Unit Cost (Rs.) Cost (Rs.)
Informal Sector(*1) - - 250 15,000 3,750,000

Registered Business(* 1) 54 45,000 2,430,000

- Total - 304 6,180,000

(* 1) These figures are calculatcd for the OCH nght of-way based on the SES.
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'Tab.12.24 Loss of Employmentdue to Project ROW

Type No. of Person { Unit Cost (Rs.) Cost (Rs.)
Casual Labourers{*2) 235 15,000 3,525,000
Farmers(*f&) 26 - 15,000 - 390,000
- Total - 201 -

(*2) Quoting the same ratio with (*1) 0. 639

3, 915 000

(*3) ‘These figures are calculated for the OCH rlght of-way bascd on the SES

Total Cost (Partl~Partd) 169,996,386 (Rs.)

Tab.12.25 Resettlement Cost (million Rs.)

 Part i _ . Project Cost .| - Grand

(Southern [“"parig | Pant 3 Partd .| Total | Total

Highway) B : o - S IR
- 54,1 66.2 26.9 226 1157 1698

12, 5. 4 Relocatlon Cost for High Tension Tower - -

Tab 12.26 below estimales thc rclocahon cost for hlgh tension towers.

' Tab 12.26 Number of ngh-Tensmn Towers to be Re!ocated (mltllon Rs. )

TO THE CITY OF COLOMBO

_Parl Statmn Quanmy (? 1?(:;:;?:;; S C_'Qsl | Replaccmept .

| _ overhead 10.0%) | ofpans . | Total

Southern | - 1 {280+0.0 1 - ' 165 | - 1.85 . | 1835
Highway 1391+0.0 1 165 . 1.85 18.35
Project 431+0.0 -1 - 16.5 - 1.85 18.35
' Total : 3 - 49.5 - 5.54 55.04
OCH 2 134+0.0 1 16.5 165 | 185 .| 1835
Project -3 41400 1 ' -165 | 185 ..} 1835
4 438+50.0 1 16.5 . 185 .| 1835

-~ Total 3 - 49.5 - 5.54 55.04
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12.5.5 Total Cost for Land Acquisition and Resettlement Cost

| Tab.lz.zl'ls Summary of Estimated Land Acquisition and Rescttlement Cost (million Rs.)

Pari 1 OCH Projcct
Dcsclriplion (Snuthcm
Highway Part 2 Part 3 Part 4 Total
' : : projeet ) : -
(1)Demolition - 244.7 2997 121.9 102.3 523.9
(2)Land Acquisition ; 2182 26721 1087 91.2 467.1
(3)Resettlement 54.1  66.2 26.9 22.6 1157
(49Removal of ngh Tcnsmn 550{ 183 18.3 18.3 55.0
tower o ' ' I
Total 5720 6514 275.8 234.4 1,161.6

12. 6 Fstlmated Pro_]ect Cost
12 6 1 Est:mated Pm_]ect Cost in the Imual and ltmal Improvement Stages

'lhe summary of the pto;ecl cost in 1999 prlces is shown in Tab.12. 28 wnth the foreign and

~local currency portions shown in Tab.12.29. Project cost is expressed in terms of financial
cost and is divided into the 1nvcstment cost in the initial and final slagcs for cach part of the
OCH pIOJeCl :

S Tab 12 28 Summary of Project Cost in 1999 Prices (mall:on Rs)
Part 1 (Southern Ihghway) L

K : ]nlllal (4 lanes) S E Fmal (6 lanes)
Descnptmn SRR Tax & | ... p: Tax &
Cost Duty fotal Cost Duty Total
()Construction (including - | 38145 | 10540| 48682 | 4,060.1 | 1,121.5] 5,181.6
Contingency) : . : -
(2)Engineering Service - - 3814 79.21 460.6]| 406.0 84.3| 4903
(3)Land Acqunslllon & Reselllcmcnt 5720} 00| 572.0] 5720 - 00] 5720
: I‘otal -] 47676 1,133.2] 5,900.8] 5,038.1 1 1,205.8 | 6,243.9
. Part 2 R - : ' '
e TR Initial (4 lanes) i Final {6 lanes)
‘ Descripiion PR Cost | Tax& | Total | Cost | Tax& | Tolal
(I)Conslfuctlon (mcludmg e 4,198.2 | 1,161.2| 5,359.4 4,481.41 1,239.1 1 5,720.5
- Contingency) e i R I e
- | (2)Engineering Service: -~ - -~ | 4198 872.3] 507.1] 448.1 93.1| 5413
(3)Land Acqunsmon & Reseillement 65141 - 0.0] " 651.4] 6514 00| 6514
' “Total . = - . =] 526941 1,248.5| 6,517.9] 55809 1,332.2| 6,913.1
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Part 3 L L
Initial (4 lanes) Final (6 lanes)
Description Cost | Tax & | ‘Total Cost | Tax & | Total
: Duty : Duty |
{)Construction _ 2,074.1 72221 3,396.3| 2,813.3| 760.31} 3,573.6
(including Contingency) N o
(2)Engineering Scrvice 2674 5S40 3214] 2813 568} 338.1
{3)L.and Acquisition & Reselllement 275.8 00| 2758 2758 00} 2758
Total 32173 7762 3,993.5| 3,3704| 817.1] 4,187.5
Part 4 R : o
Description Initial {4 lanes) Final (4 lanes)
~ Cost Tax & { ‘Total Cost Tax & | Total
SO : | Duty - - |_Duty :
{1)Construction (including 1,707.1 | 4622} 2,169.3 (| 1,707.1 462.2 | 2,169.3
Conlingency) ' R S R -
(2)Engineering Service ‘ 170.7] 346 2053| 170.7 3461 2053
(3)Land Acquisition & Resettlement 2344 00] 2344 2344 00] 2344
- Total Sl 211221 4968 2,609.0| 2,1122) 4968 | 2,609.0
Total Cost SRR
o : - Initial " Final -
| Part - Cost r[l‘;':l‘:} _._'_Tplal ' Cost rl;;zl‘:‘ “Total
Southern Highway 1 4,767.6 1,133.3| 59008} 5,038.1] 1,2058]| 6,243.9
_ o 2 5,269.4| 1,248.5] 6,517.9] 5,580.9 1,3322| 6,913.1
Project Cost ' 3 3,217.3 776.2| 3,993.5] 3,3704 817.1| 4,187.5
_ . 4 2,112.2 496.8| 2,609.0] 2,i12.2 496.8 | 2,609.0
' 'l‘olal 10,598.9{ 2,521.5] 13,1204 | 11,063.5] 2, 646 1] 13,709.6

Tah.12.29 Summary of Pro_]ect Cost of Forelgn and Local Currency in 1999 Prlces

TO THE CITY OF COLOMBO

(mllllonRs)
Part‘_ Slagc : Foreign | Local - Total -
WP _1!1)!19!_5!@39-_-_?.,969_4_ .. 29315] 59008
Southern Highway | 1 |-eo e 17 3,156.6 |  3,0873|  6,243.9
o - |Jnitial Stage | 327761 32404} 65180
_ : Final Stage 34950 34i83| 6,913.3
l::'ro'ert:CO.st SR 3 nitial Stage | - | 1,932.3 ___2_’9.6_1_'?'__."-_:.3»_9.51?1 5.
rojectLost 1 7 - | Final Stage | - 2,037.6| 2,1500] 4,187.6
4 |[nitial Stage | 1,244.3| © 1,364.7]  2,609.0
e Final Stage 1,244.3 1,364.7 | - 2,609.0
Total |-utialStage | _6,434.2 (. 6,6663] 13,1205
| Final Stage 6,776.9 6,933.0| 13,709.9
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12.6.2 Operation and Maintenance Cost

Tab.12.30 shows unit costs for maintenance at the initial and final stages. Tab.12.31 is a
summary of the operation and maintenance costs for each part. Additional investment costs
consist of the operational costs of utilities such as electricity, water and the cost of pavement
overlay, which is to take place cvery 10 years after the completion of construction.

Tah.12.30 Unit Cost for Maintenance (Rs./kin)

ltem Stage
4 Lancs 6 Lanes
Rouling ' 33,816 - 50,724
Sand Sealing - 546,167 819,251
Pesiodic DBST/SBST | 958,773 | 1,438,160
, _ Ac Overlay 8,272,767 | 12,409,151

(*)DBST: Double Bituminous Surface Treatment
SBST: Single Bituminous Surface Treatment

'fab.12.31 Summary of Operation and Maintenance Cost (2005~2039) (million Rs.)

Southern : . L
Highway _ _ Outer Circular Highway
S Parti | - Part2 - Part3 |  Partd4 Total
Length (km) - 1632 1999 | - - 8.13 6.82 . 34,94
“Cost | " 1,190.0]  1,440.0 570.0 : 378.0 2,388.0
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CHAPTER 13 ECONOMIC AND FINACIAL EVALUATION

In this Chapter, the following results are described:
(D Economic evaluation of the OCH project: Subchapter 13-1
@ Financial evaluation of the OCH project: Subchapter 13-2

In the economic cvaluation, the OCH project is evaluated from the viewpoint of
investnent efficiency, while in the financial evaluation the following themes are
discussed: '
+  Estimation and evaluation of pseudo user charges for the planned OCH, and
- % Bvaluation of the financial'aspccts rclevant to the realization of the OCH
.projcct.

13.1 . Economic Evaluation of OCH Project
13.1.1  OQutline of Economic Evaluation on Projects

It is difficult for pf:oplc to understand the contents and results of an economic evaluation,
since the concepts and technical terminology used in the cvaluation are different from
those used in daily life.

Therefore, in this subsection, in order to understand the contents and results of the
economic cvaluation of the OCH project, which will be described in given 13.12, a
general explanation on the economic cvaluation of projects is given.

1) Objéctives and Stance of Economic Evaluation

a. Economic evaluation of projects are usually carricd out from the economic and
social standpoints of a country or region where the projects are planned.
Standpoints result in technical lermmology different from terminology used in
dally life. :

" b. In the casc that the main beneficiaries of a project are not residents in the

.- country or the rcglon wherc the project is planned, the economic evaluation is
conducted from cconomlc and social standpoints of the benef:cnarlcs This is

| an cxccptlonal case, with the Panama Canal being the best cxamplc of this.

c. Theories of economic evaluation have been developed regardirs:

" OQUTER CIRCULAR HIGHWAY . PAGE 13-1 : - JICASTUDY TEAM
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* The economic evaluation of projects from the viewpoint of investment
elficiency, and
* Social evaluation.

The main subject of a social evaluation is the distribution of project bcrrcflts by income
distribution for residents affected by a prorect Unfortunately, social evaluation has the
following problcms , : e '
* Difficulty in colIeclmg basrc data for the evaluation, and
. Drmculty in setling evaluation crrtcrron for the results of the analyscs
Accordmgly, socral cvalualron has scarcely been adopled in the world.

- d. Based on the above, it can be sard that an economic evaluation is usually
applrcd can for evaluatmg the rnv»siment efficicncy of projects from economrc
and social standpomls for a country or regron where the projects are planncd

Economic cvaluation clarrfrcs whether or not pro_]ects are Worthy from these

' standpomts and recommends the approprrale measures, ' R

~ €. On the other hard, a financial evaluatron is carried out from the standpornt of a
business enlily that must consrder the costs of pl’O_]CCt rmplcmcntatron and .
operatron The main goals of fmancral cvaluairon arc ,

* Evaluation of investment effrcrcncy from a frnancral standpornt
® l'orccastmg the financial situation of a busm\,ss cntlty, and
% Drawrng conclusions to establish: '
- * Desirable levels of user charges S
* Methods for ra:srng funds to 1mplcment and opcratc prolects, and :
¢ Desirable modes of business _ . '
~Asa resu]l in a fmancral cvalualron, the above rtems a, b and care

jrrelevant,

2) Economrc Evalualron Method
(1) QOutline of the Economlc Evaluatlon Method
A, Procedures of economic eva_luatl_on .

The procedurcs adopted for lhe cconomrc evaiuatron of the OCH pro;ect arc shown in

~ Fig.13.1. Comments relevant o this procoss are follows . '

| ' ‘a. The procedures shown which are cffec{we for evaluatmg mvestment
“efficiency .Procedures for social evaluatron are not consrdered

OUTER CIRCULAR HIGHWAY . PAGE13.2 -~ .. . JICASTUDY TEAM -
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‘b, Economic evaluation is carried out with the cooperation of the staff in charge
of project cost estimation, since project cost is an cssential input in economic
evaluation. |

c. There are few feedback loops:

Feedback 1 : Feedback of evaluation data to forecasts for economic prices of
- costs and benefits the numeraire. B
Feedback 2 : Feedback of evaluation data for the fmallzmg of cost and
benefit items and the setting of prices and the numeraie.

d. Feedback does not always lead to a satisfactory result. Insucha case, the
steps of analyzing mlanglblc project cos{s and benefits of and carrying out a
synthelic evalualion after the initial evaluation are also implemented.

e. Since m!angnb]e somal cosls and benefits are bound to exists synthellc
evaluation is important,

However, synlhetlc ¢valuation reqmres v1310n or perspectlvc on thc part of the
analyst examining the society or economy of a country or region concerned.

B. | Analytical Methods for Economic Evaluation

~ For evaluating the investment efficiency of a projecl or carrying out a synthetic
evaluation, cost benefit analysis is used. However, in the former, only quantifiable data
is used, while in the latier intangible aspects are also considered.

C. Necessity of Synthetic Evaluation

In'vcstmsi_\l, e[fic_ienéy cannot be appropria;ely' estimated based only on the tangible
ccslé: and benefits of a project. Inlangible social costs and benefils generated by the
project must, also be reflected in the evaluation of investment efficiency. Detailed

discussions on this issue will be developed later.

2) Methods of Fmalmng and Estlmatmg Costs and Benef‘ ts i shge of -
preparahon 1 for economic evaluat:on)
A Definitions of costs and benefits.

The costs and beneflts gcneraled by prolcclS are gcnerally defined as foIlows

Costs _
% Inpuls for 1mplementatlon of pro;ccls

. OUTER CIRCULAR HIGHWAY - PAGE 13-3 <UL JICA STUDY TEAM
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* The values of costs are estinated as consumption values or volumes of
social, economic, and natural resources supplied domestically and/or from
abroad. |

Benefits:

+ QOutput of projects

% Values of benefits are estimated as mcreased values or volumes of social

- and economic welfare for a country or region.

Benefits can include those mdlreclly generated by thc project.

OUTER CIRCULAR HIGIHWAY . PAGE 13-4 S s T JICA STUDY TEAM
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Examination of potential project costs

( _ and benefits

*  Finalizing of project cosis and
benefits

¢ - Dstablishment of . prices P
{Economic prices) and nuneraire

Cost-benefit analysis . . . R - ¢ -
(Evaluation of investment . Estimation  and ~ forecasting - of
efficiency of project) © 7 -} elemental  items  required  for :
: determining economic prices of costs H
and benefits

!

Forecasts of economic prices of the -
cosis and benefits for the numeraire =]

Economic evalvalion of

. projeet . T l
' Calculalion of evaluation indices for

investment  efficiency  including
sensitivily analysis

Evaluation
criteria

o

Evaluvalion

\ _ : ' $ (Satisfied)
R | Analysis of lnlanglb]c pm}cct cosls
and benelits

1

o \ '_: E B _‘ - ': Syntﬁelicévaluaiioh_ofprojcct

Note =3p:Feedback - ..

Flg 13 1 Procedures for the hconomlc Evaluatlon ofa Pro_]ect
(Evaluatmn of Investment Efﬁc;ency) ‘
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B.  Principles for selectmg Cost and Benefit Items
A)  Principles

There are three prmcrples to consider when selecting tanglble and mtangrble cost and
benefit items for a project:
Principle 1: Selected costs and benefits of a pr0]ect shall be plamly
" observable (in terms of cither quantity and quality) in order to
avoid attnbutmg incorrect costs or benefris '
Prmcrple 2 : Avoid double counting cost and benefrt 1tems
Principle 3 : Adopt contmuously generatmg cosl and benefrt 1tems

' There are basrcally lwo (2) categorles of cost and beneflt items : Centinuousiy
E generatmg and lemporaniy generating ones. Only the former have to be laken into
consrderatron in an economic evaluation. - However, the latter ones may be drscussed
for the purposes of reference. The mulnplrer effect of the prOJect which manrfests' _
itself in greater demand for materrals during lhe conslruction perrod of the prq]ecl is an
' example of this. '

C. C‘alculate 'Vol.‘ 'Costs a'nd B.eneﬁts_Attributab!e to Prajeet

The costs beneﬁls of the prOJcct can be calculated on applymg lhe “With and Wllhoul'
PmJect Pnncrplc” The prrncrple can be expressed in the form of the followmg formula:

45 pr— V’m_D

Vp Values of costs and benefrts altrrbuted to the pl‘O_]ﬁCl concemed
_ | : Values of costs and benefrls generated after prmect in reah?ed
-y Values of costs and benefits generated if prolect not reallzed

"~ In esnmalmg pro if a srmllar proleet has been planned is already bemg 1mplemented '.

' mdependcntly of the pro;ect concemed and the facrhues of that pl’()_]CCt for use in the
concernecl prOJccl the costs of lhat pro;ect are still not attrrbutable to the concerned a
pl’OjCCl ThlS cost is referred to as a “Suck Cosl ' ' |

D. Cost and Benefit Items for (‘alculatmg Evaluatron Indrces S S
' From vlewpornt of measurmg the values of the costs and benefrts ona prOJect lhey

QUIER CIRCULAR HIGHWAY PAG_E 136 T HICASTUDY TEAM
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can be largely classified into two (2) categories:

“Category 1: Costs and benefits whose values can be measured or expressed in
monetary terms. a
Category 2: Costs and benefits whose values are dlfﬁcull to or can not be
exprcsscd in monetary terms.

The former is referred to “tangible costs and benefits” and the latter as “intangible costs
and bcncflls” In calculal;ng cvaluatlon indices, only tangible costs and benchls are
taken into consideration. For this reason it is nccessary to consider synthetic economic
evaluahon for the pl’O_]eCl as well. ‘

- E. Cost and Be_neﬁt Items_ of OCH Project

'Based on an analySIS structure of the OCH pr0]ect and taking mto conssderatlon the
- above- mentioned lhree prmc;ples, thc following cost and bcneﬁt items can be selected
* for thc OCH pr0]cct ' '

" Tab.13.1  Cost and Benefit Items of the OCH Prq]ect which are taken mto
Yo * Consideration in the Economic Analysis -

Purposc of Applicalion O_ulput o_f _ _Cosl and Bcncf_it Items
oo Application | o o
oo o Tangible cost @Prolect cost

Calculation of _lhc - - .= | @ Operation and maintenance costs

Evaluation mdl_ccs Tangible benefit | (@ Vehicle - running - reductmn
' - ~ benefit,

@ Runmng hmc rcduchon benefit
(@ Air pollution reduction benefit
C _ | @ Traffic accident reduction benefit
External economy | Conlribution of the OCH on socio-

Synthetic economic | (Intangible - . |economic development in  the
evaluaion . |benefi) ' | Westernand - - -
L o e e L Southern provinees
External = . . |Impacis of the OCH pIO_IBCt on
diseconomy .. -~ | physical, - _
(Intangible cost) | Biological and socio enwronment at
L © | the

“ Adjacent.stdps along the OCH roule
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(1) Expressing Prices of Values of Costs and Benefits (2™ of preparation for
economic cvaluation)
A.  Prices Applied for Economic Evaluation
A) Necessity of Expressing Prices Correctly
- a.In daily financial transactions, values of goods and servrces to be lransacted
are expressed al current prices. Accordmgly, they include:
* Price escalation porlion, and
+ Transfer costs such as taxcs. - . S

- Project costs, clc., are initially estlmated at constant prices. They do not
include the price escalatlon portion but include transfer costs. :

b. In the cconomic evaluation of a pro;ect values must basrcally be expressed in
opportunity cost prices. This is because the evaluatron has to be carried out :
from the socioc-cconomic vrewpomts of the country or reglon concerned

C. Therefore, values expressed at prices used for daily lransactrons are unsurtable

~ for the economic evaluation.
B) Prices for Economic Evaluation

Attributes of the prices for economic evaluralion are summerized in Tab, 13.2. “The
prices are constant prices and not current or nomrnal price. Comments related to these

prices are lrsled below. L : e
a. Behlnd the adoption of resource value prrces and le‘ FOB prrces as proxres
for opportunity cost prices, there is the following assumptron Almost perfect
compemlon is assumed in the domestic and mtematronal markets for the

goods and services planned for the pr(}jECl et

b.If the above assumptron is mvalld the value of goods and services are to be _
B measured at lhelr opporlumly cost prrces To eshmate opportumty cost pnces
- a detailed analysrb of the prlce mechamsm of the prolect goods and servrces' |

a3 and basic data for estrmatron are required. AT
c.There are two types of compelltlon for 1wo types of transaclron markets :
Competition in the domeslrc ‘market and mternatlonal market. For resource _:'

© value prices and opportumty cost pnces, the competttlon in the lnternatlonal o

market for the goods and semces concerned is not reﬂected while it is

reflected in the CIE- FOB prices when border prlces are adopted as ‘the
numeraire for economic cvalualron l‘hrs issue will be dlscussed agam]ater. i
d.For the values of goods and services mcasured with any onc of the three -
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categorics of prices shown in Tab. 13.2 do not consider the external economics
_ and diseconomics of goods and services. There exists, so to speak, a “Market

Failure”, since external cconomies and discconomies are generated outside of
the markets.
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Attributes of Prices adopted for Economic Evaluation of Projects

- Tab, 13,2
Item Resource Value Prices Opportunity Cost Prices { CIF-FOB Prices
Prices that can be Priccs cquivalent to Cost - Insurance and
calculated based on the maximum values of Freight (CIF) and Free
Definitinn values of goods and the goods and services on Board (FOB) prices
services expressed al the | that would be obtained of tradable goods and
resource base. They for usage other than that | services.
exclude transfer costs, for a particular praject. Transfer costs are not
which are included Transfer costs are not | included
in at daily fransaction included. :
prices. ' , 3
PR=PT_T+8S The value of the goods | Citation of prices
P®: Resource value of and secrvices that would | from trade statistics
Estimation prices for geods ~ | be lost by being used in a '
Method and services particular project, '
PT: Prices at market which is the maximum
- lransaction valuc to be oblained if

T : Taxes imposed on
* goods and services
S : Subsidy for goods
-_and scrvices

they were used in
another project,

Conditions for
Estimalion

Transaction market for
the concerned goods and
service, exists and the
market is petfectly
cdmpclitive.

Either no transaciion
markel exists or it is
imperfect.

No con_dit_ions required,
since ~ semi . perfect
compelition has been a
pait of competition has
been & parl of 7
intcrnational trade.

(D Goods and semces

@ Land

Goods and ® Tradable goods ancl
Services that can be @ Unskilled labor Semccs
Covered . Produced ‘ :
' ' ~ domestically.
@ Skilled labor
B. ' Numeraire adopted for Economic Evaluation

A) | Ne_cessity of Adopting a Numeraire

a. As mcnuoned above, the basic dala for ec0n0m1c cvaluauon cons;sts of

domestic economic prlccs (i.e. , rcsourcc valuc prlccs and opportumty cost

' pnccs) and national border pnces (i.e., CIF-FOB pnces)

b.The values of the prices for these two different catcgorles can not be’

aggregatcd as they are. Therefore, lhe values havc lo be convcrlecl mto a

' common yardsllck which is known as a nuncralre

converted into lhe olher value 1o achleve thlS

Ellher value can be
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B) Kinds of Numeraires

' a.Uhits of local and international currencies, e.g. the Rupee, US Dollar, EU, and
Yen are also types of numeraires used in daily financial transactions. Inan
economic evaluation, onc of lhe'followi'ng lwo typés of numeraires is usually
adopted: '

Type 1:

+ The Type 1 numeraire has been devised from vmwpoml lhat the final
objective of implementing a project is to maximize consumption as
meawrcd in terms of local curcency. - '

* Thcrcfore domestic economic prices are used as the numeraire.

* The economlc evaluation method that applies this numeraire is called
~the “UN[DO” mclhod ' R '

" Type2: '
U The typc 2 numeraire has been devised from vxewpomt that the final

_ ObjCCllVC of 1mplemenlmg a project is to maximize savings as is
* measured in terms of national border pnccs "

* Thercforc, natlonal border prices are used as the numeraire.

* The economic evaluation melhod that uses this numeraire is called the
“World Bank” or “OECD” method ' '

b. If Type 1, is the adapted international compelmve power of gnods and services
' re}aimg toa project is not taken into consmerauon, while if type 2 is adapted
this power is indirectly considered. '

c Though there is a dlfference bctwccn thc two 1ypcs of numeraires, it is -
theoretically pOSSlblG to convert either one into the other. | '

C) ‘Conversion of Values for Numeraire

a. The main aspects of converlmg values for a parilcular numeraire, are shown in
Tab 13 3. ' -

 OUIERCIRCULARHIGHWAY ~ PGEII . JICASTUDYTEAM
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Tab. 13.3 Conversion of Values by Type of Numel aire

Numeraire 1 Numeraire 2 :

(UNIDO Method) {World Bank / QECD Mecthod)
Tradable Goods and | Conversion of the values S : :
Services expressed at CIF-FUB prices

into the ones at domestic
) - economic prices S
Domestically Conversion of the values
Produced  Goods expressed at domestic economic
and Scrvices prices into the ones at national
' : bordcr prices

b For the abovc mcntloned conversion, thc Sl'mdard Conversmn Factor (SCF) is

used

C Expressmg thc Prlces of Values Adopted for the OCH Prq;ect
a. For the OCH project 1 numeralrc 1,ie. Srl Lankan domestic economic pnces, is

_adopted as the numeraire for the economlc evaluatlo takmg mlo account the

;_foilowmgcharaclcnsucs .

*Benefils of the prolect would be enjoyed by on!y Sn Lankan rcsndents and

cannol be exported lo foreign countucs

: Rcsource value prices and opporlum(y cost prlccs shown in l‘ab 13 2 are used

" as domestic economic prices.

(2) Evaluation Indices ahd E\}alu_alion Criteria (3;rdlistagequ prepafation or

economic evaluation)

A, Formulas for Calculating Investment lsfficnency, E\aluatlon Crlterlon, and
Method of J udgement. '

A) Forinulas

a.Formulas for 'calculaling investment efficiency are as follows:

. C, -
_Z(Hr)'—

Z(m) -

% Economlc internal rate of return (EIRR % / annum)

C, :Cost of the projecl in yearl

B : Benfit of the project in year (

“r :EBIRR _
’1_‘ Last year of lhc economlccvalualllon penod
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* Cost-Benefit Ratio (B/C, scalar) '

- T B
B—C=§;(1 e

% 21+r IZ 1+r

r : Given discount rate (% / annum)
+ Net Benefit (B — C, at present value base)

T

'C,

20

—¥-1
+r

b. Evaluatlon indices can bc summanzed into the followmg lwo (2) categories:

- Calegory 1: EIRR and B/C

Category 2:B-C -

' The difference between the EIRR and B/C is that the discount rate is rcgarded
- either as an endogenous or cxogenous variable. In case of the EIRR,
evaluatlon criteria for the EIRR. Accordmgly, the EIRR and B/C can be

- classificd into the same catcgory

c. Values of project costs and benefils must be convcrled into !helr present valuc
- for the evaluation base year as shown in the three equauons Without this

conversion, the costs and bencflls of servxccs over time cannot be compared

B)

'Evaiu_ation Meth_od for Iﬁ_dices.

Tab 134 Evaluatmn Method of Ca[culated Values of Evaluation Indices
For Investment Ffﬁc:ency of the Pro;ect

e EIRR . .- B[C B-C
Meaning of -:° - | Discount rafe that makes | Ratio of present va_luc of { Net value between the
Indices the present values of | the benefil to the one of | present values of the cost

costs and bcnefns cqual the cost at a given | and benefit.
S discount rafe. :
Bvaluation Social discounl rate or | 1.0 Expected B-C
Criteria for .. | opportunity ~ cost  of o .
Values of Indices | capital .~ =

Conclusion of
Evaluahon -

If the BIRR exceeds thc
value of the evaluallon
criteria, he project is
judged feasible, other-

‘wise il is unfeasible.

In the case that the value
of the B/C exceeds 1.0,
the project is judged
feasible; otherwise, it is
unfeasmlc '

In the case that the value
of B-C exceeds expected
B-C, the project is
judged feasible; other-

wise, it is unfeasible,
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B.  Sensitivity Analysis on Feasibility of Project
A) Objectives of Sensitivity Analysis

* ‘To examine the degree of stability of the feasibility of the prejccl, and
“# To draw conclusions regarding: ‘
* cost and / or benefit items that Should be carcfully exammed
*the most suitable construction schedule of the project.

B) Se'nsitiv_ity'Analysis Metlled _

a. For the scnsntmly analysm many sets of evaluatlon mdlces are calculated
using combmallons of sets of values of the costs and bcneﬁts of the pl‘OjCCl To
establish the sets of the values, there are generally two (2) ways :

Way 1: Assume an unlque probablhly dlsmbuuon for the generallon of valucs

L. and - co :

Way 2: Assume dlfferent typcs of probablllty dlstrlbutlons for the generatlon |
: . of values. S T :

- b. In general, Way 1 has been applred throughout lhe world whlle Way 2 is
- rarely used. As for Way 2, there are the followmg problems o . '
= Difficulty in csl:maung the probability dlSll‘lbllllOl] Also, various kmds of -

data arc required, and U RS |

- = Difficulty in evalualmg the calculatccl probablllly dlslnbutlon of the '

' endogenous variable (e.g. EIRR). Also, various kmds of lhe basic data are
1]50 requlred - :

C. Lvaluatlen Indices and Sensmwty Analysm for OCH Econom:c Evaluatlon '
A Evaluatwn Indlces o ‘ : : R

a, The three lypes of indices menlloned above are calculated i €. EIRR B/C andr
BC i 3

b. The socnal dlscount rate of 12% per annum in Srl I_anka is adopled for lhe: o i.

| cvaluanon cntena of the E[RR _ _ . ‘
c.The value of B-C is not evalualed since the etpected B—C not been provxded
by the cltent for the OCH pl’OjCCl ' i
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B) Scnsitivity Analysis

a. Total values for the costs and benefits of the OCH project are adopled for
analysis. '
- b.The abovc-mcnlionéd Way 1 is adopted for cstablishing the sets of values.
c. For analysis, the fdllowing combinations of sets are adopted, resulting in
nine cases of values of indices in total, -
Sets of the total vatues of the cost :
Set 1 : Costs increased by 10% as compared to the initial estimated
costs. ' _ | _
- Set 2 : Costs unchanged as compared to the initial éstimated costs.
" Set 3 : Costs decreased by 10% as compared to the initial estimated
: bcncﬁts ' s
Scls of total values of the beneflt
- Set 1 : Benefits mcreased by 10% as compared to the initial estimated
 benefils. _ ' ' _ S
Set 2 : Benefils unchanged as'compared to the initial estimafed benefits.
© Set 3 : Benefits decreased by 10% as compared to the initially estimated
benefits. E

'(3) Xtems Requiring Attention

a.To ensurc an accurate jtidgemcnt of the feasibility of the project, the
| fbﬂowing should be kept in mind: _ :
- * Project Costs should be within a reasonable range, -
-+ Project Benefits should be 'c'ohsc_r".'a_tively estimated, _
. b.A final decisioh on the' appmval of the project should not be based on an
' unquestmmng atitude of the estimated value of the EIRR, since it can
R contam cosls or bcneflts thal mnay be lrrelcvam
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13.12 Economic Evaluation of 'OCH Project
1) OCI Project Cost and Maintenance Cost.

In this section, OCH project and dpcration/maintenancc cosls are converted into Sri
Lankan domestic market prices. The latter is the numeraire for the economic analysis of
this projcct, which has been discussed before.

(1) OCII Project Cost
A. The OCH Project Cost at I)omestlc Market Prlces '

Projéct cosl, which s in terms of domeSiic markct priccs is provided by the JICA Study
Team. The followmg should be noted regarding cost concepts |
| " a.Project cost covers the cxpend;tures required for the conslmchon engmeermg
serwces and land acqunsnllon/resetliemcnl durmg thc pcnod of llmc required
| to build the OCH - e : '
b, Prolecl cost is are exprcsscd follows 7 S
= Project cost is expressed in Sti Lankan domcsuc market pnces,
% Costs include site costs, and - o
% Costs ar¢ cxpressed in 1999 conslant prices.
¢.Some costs are categorized applymg the followmg
+ Foreign cost or domestic cost porlion, and
'+ Taxes and transfer cost items. _ _
The foreign cost portion corresponds to value of méterials and services
will be impoﬂcd for the construction of the OCH facilities.

In Tab. 13.5 , OCH project cosls at Sri Lankan domést'ic market pfiées are iabulated..
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Tabh. 13.5 OCII Project Cost (excludes Opendtmn&‘\/lamtenance Cost

and Taxes)
: (unit_: Millions Rs at 1999 domestic constant prices)

Year Foreign Portion Local Postion Tolal
2001 0 552 552
2002 881 798 1678
2003 - 660 1,274 - 1936
2004 1,632 1,474 3106
2005 972 1,150 2122
2006 - 172 739 1512
2007 - 860 L 1,136 <1996
2008 .. B55 684 - 1339
2009 - b53 573 1127
2010

2011 °

2012

. 2013 _
2014

2015

| 2016

2017

2018

2019 - : .

_'Iblal 6,986 8,380 15,367
L 45.5% 54.5% . 100%

. Sourcc JICA Study Team .
Nme lhc above calcu]auon cxcludcs ol)eratlon/mamtcnancc cosls and taxcs.

'B. OCH Prq;ect Cost at Economlc Pnces Base

A 0ut!ine of Conversum Pmcesses of Domestic Market Prices into Economic

Prlces

' _ConVCrs_ion is via the following procdss :

, Stcp, 1
S . prlccs
Step 2

%

. .

_Exclusmn of taxes and lransfcr costs from domestic market

Convcrsmn of the forelgn porllon of domesllc market pnccs after

Estnmallon of the followmg at economlc leCCS

AR f'mto domestic economlc prices, and
" Step 3

‘ lhc cxclus:on of taxes and lransl'ers cost contamcd in this portion,

_' I_and acqursmon cost and reseltlement cost and a |
'Unskllled labor cost. . '
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- Detailed discussions on the each step will be developed hereinaﬂer.
B) PrOJcct Cost after Exclusron of 'Iaxes and Transfer Cost (Stepl)

a.Taxes and transfer costs are not considered as an economic price.' This is
because that they do not represent the real values of goods and services to be
consumcd by the project. That is, they are ]ust values iransferred among the
orgamzalrons involved thc pl’OjCCl _ : I

b. Import dulles and the general sales tax (GST) of 12.5% rmposed on the market
valucs of goods and services are considered as taxes and transfer costs.

C) Conversron of Forergn Porllon (Step 2)

a.The value of the forclgn portion after the exclusron of taxes and transfer costs
is the CIF (Casl Insurance and Frerght) prrce It is, therefore, the prlce before |
the 1mposrtlon of 1mport duties. : _ :

b.As menlroned before, the numeraire ad0pted for the cconomrc ovalualron of
the OC[I prolect is the Srr Lankan domestic economic price basc In order to
express all project cosls with a numeraire, the forergn porhon has to be

" converted into a unit for 1he numeraire. This is because an official exchange
rate, such as the Sri Lanka rupee agarnst an mlemalronal curency such as the

'_ US dollar, is unsuitable for measurmg the real value of goods and servrces
'related to the pro_|ect ‘This conversion is done using the followmg formula

V =l F SCF
| 'VD:Valueo'f-lhe foreign pOrlion'art_do_nrestie‘econo:rnio prices. |
VF'Value of the foreign porlion meas.ured with the official e'_xchange.
' rale of the Sn Lanka Rupees aglnsllhe US Dollar '
SCT S!andard Conversron I‘aclor( 0. 960)

.c The SCF can be deflned as the ralro of lhe dlfference between the value of '
- goods and services measured at an offrcral exchange rate and lherr rcal value

- as measured agamsl a numeralre This is esllmaled lo be 0. 960 in Sri I.anka as

of the year 1998. ‘The SCF can be esllmated by applymg the followmg formula
and basic data: T : _ :
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s = (g + W+ 1+ ')

E" :Comodity exports measured at FOB prices.

DI : Inport duty

[+ Comodity imports measured at CIF prices.

. Tab, 13.6 Basrc Data for ]f,strnntlon of the SCFin Sri I anka

(unit: Millions Rs al Current Prices)

ﬁ:@)

®

T

L : _ @2 | O3] (@D:+@Qy
Commodity|Commodity|import (%) [(D+@2:+B)
Exports  |Imporis  |Duly - 7| SCF
- 1990 76,633] . 107,728] - 19,342 18.0] 203,702| 0.905
1991 82,225| * 126,643 19,754 156 228,622 0914
1992 - 107,855] 153,555 21,640 14.1} - 283,050 0.924
- 1993 - 138,175] 193,550 20,819 - 10.8] - 352,544 0941
- 1994 - 158,554 . 235,576 22,596 - 9.6] 416,726 0.946
1995 195,092 272,301 24,373 0.0 491,766 0.950
1996 | 226801 < 301,077|  25.464] - ss| ss3342] 0954
1997 274,194 346,026] - 26,626] 77| 646,846 0.959
1993 306,329 ° 380,274 28,924 7.6 715,527 0.960
S Source: * Economic and Social Statistics of Sri Lanka, 1998

"=+ 8ri Lanka Socioeconomic Data 1999

D) Land Acqursrtmn and Resettlement Costs for the OCH PFOJeCt at Dﬂmestle
Economlc Pricés (Step 3 1) _
" a. Land acqursrtron and resettlement cosls, whrch are mcluded in Tab. 13, 5, are
| cxpressed in econonuc pnces , '
b The basis of lhe adoptlon is as follows
s Basrcally, cosls are to be measured in terms of opportumly cost, i.e.,
- future land use is reflected in the valuc of land.
s lt is assumed that the use of the land for thc OCH pro;cct would have
ﬁ remamcd the same as at present. '
% As a result wc can regard prcscnt cosls as an economrc prrce
B ijé‘ll;or' COSt l‘o_r the O_CH- Project "a't l)errrestic Economic Priees (Ste_p 3.2)
a Labor cosl can bc classified into thc followmg two categories for the cconomrc

analysis of the pro;cct
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+ Skilled labor cost, and
% Unskilled labor cost.
b.It is assumed that there is a skilled labor market in Sri Lanka. The supposition
implies that skilled labor cost is already expreséed in economic prices, Since
the prices of goods and scrvices set in a competr{we market represent those at
one opportunily cost level.
¢.On the other hand, the unskilled labor cost adopted by projects does not
~ always reflect the cost of that labor at_econormc prices. This is because the
- market for'unskil'led tabor is imperfect due to regutations (c.g., minimum :
labor wage) Accordmgly, the cost for unsktlled labor must be estrmatcd m
opportumly cost terms _ o
The unskilled labor cost per day in opportunrty cost terms i is estrmated to
be 150.95 Rslday/pcrson for 1997 However, '1 value of 174. 30 Rs for
1997 presented by the RDA has been adopted for calculattons
The opporlumty cost is estimated as a anthmetic average of the costs
shown in Tab. 13.7. ;

’lab 13 7 Basrc Data for !i.stlmatron of Unskriled
Labor Cost in Terms of Opportumty Cost
(unit : Rs/day/person at curtent prices) -

I 1995 1996 | . 1997 1998
PLANTATION o s o R
Tea - S ' s -
 Preparation of land (Male) . 115,08 134,77 15333 16891
Plucking (Female) | - 842 91.52| .7 101.30] - 114.04

Rubber . o S o
Planting (Male) o 127.86 147.23| - 16208 17494
Tapping (Male) L 9928 11002 118.11] ¢ 114.52

_ (Female) - 9218 - 99.49| . 106.90 107.05

Cocoput . . B S R T
Digging pets {Male) 1 158.511 ¢ - 17340 '194.03 220.13
Fuching with sticks (Female) 189.22] . 208.85| - 223.06]  274.10

DOMESTIC s S - '

Paddy : Lol S S S
Ploughing with mamottes (Mald . 133.67] - 140.77] - 161.97 185.92
Transplanting (Male) - | 13627 148.64]  164.63 179.04

(Female) 104.34| - 110.51)  128.76] - 141.64

Har\?eslmg (Male) - . 132.89] 15023 163.82| 184.46

S R (Female) | 102.89)  115.80) 133.44] 14956
Average e L 123.02] 13594 150.95 167.78]

Source_ All 1sland dally wages in the unorgamzed sector, BuIIelm March 1999
’ Central Bank of Sri Lanka. o
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d. The total labor cost in opportunily cost terins that will be adopted in this
economic analysis can be cstimated by applying the following formula:

1E m'(l 2 150.95)

_ =y x|t ———
L =L X\ 373 17230
=0911x7™
L{A - Total labour cost at the financiat cost base.
- LTE :Total labour cost at the opportunity cost base in year t.
% :Share of skilled workers as a total numb_cr'of workers
- employed for OCH construction. |

__ %:Shareof skilled workers.

U e JICA STUDY TEAM '
~ ORIENTAL CONSULTATNS CO,, LTD
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2) - OCH Operation and Maintenance Costs
A, OCH Operation Maintenance Costs at Domestic Market Pl ices. -

Tab. 13.8 OCH Operation :alid Maintenmice Costs.

- {unit: millions of Rs at domestic markel prices)

Year Opcratton &Maintenance Cosis
2001 0.0
2002 0.0

: 2003 0.0
2004 - 0.0
2005 16.5
2006 - 16.b
2007 - 30.6 ¢
2008 30.6
2009 - 36.0
2010 40.0
2011 - 40.0

- 2012 40.0

. 2013 40.0
2014 40.0
2015 - 600.0
2016 40.0
2017 40.0
2018 40.0
2019 40.0
2020 40.0

2021 40.0 -
2022 40.0
2023 - 400 |
2024 _40.0
2025 - 600.0
2026 40.0
20271 40.0
2028 40.0
2029 . 40.0

- 2030 - 40.0

- Total 20880

- B. OCH Operatmn and Mamtenance Costs at Domestlc Economlc Prlces

a.0CH operation and maintenance costs in terms of domestic markel pnces are

shown in Tab. 13.8 and arc adoptcd as lhe economic pncc for lhlS analysns .

b.The basis for this adoption is as follows:

* Mainlenance costs can baswally be catcgonzcd as an OCH pr0]ect cost, |
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and .

* Average annual maintenance cost accounts for about 1.3% of total project
cost (i.e., construction costs, engineering services costs, and resetllement
costs) up till the year 2010, which is a rather small figure. -

« As the result of the above, the differcnce between maintenance cost at

| - market priées and economic prices is relatively small and conversion s
therefore not warranted.
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2) Benefits Expected from OCH Project

The following four categoncs of benefits till the year 2020 arc prcsenlcd hereinafter.
a. Vehicle running reduction bencfit,
b. Running time reduction benefit,
" ¢. Air poliution reduction benefit, and
d. Traffic accident reduction benefit

‘These benefits are directly and indcpéndently generatéd by the prbject a.nd can also be
expressed in monctary terms, albeit with some difficulties. Along with the above-
mentioned benefits, the project might gcneratc other types of benefits. However, those
benefits are not consulered to direct and independently generated of the project, and are

 therefore not taken up.

Yearly values for each benefit ill the end of the economic cvaluatlon perlod of the
prolect are tabulated in ‘Tab. 13.29. '

(1) Vehicle Running Reduction Beneﬁt '
A. Formula for Beneﬁt Calculatmn

B - 2[1)""’ -p¥ ]x voc,

t

Dr:,’ ‘Total running dislanné of vchicle.type i in lne Without project case in:year L
B,m :Value of Ine vehicle rnnning cnst reducﬁon.bené.ﬁt in )'cnr ;‘_at ccq_)_nonlié pﬁccs.
DY, “Total nun|1ing distance of veniclé type j i.n the With projéc£ casn in year 1.
.VOC_ “Vehicle running ..o'o.s{ of vch.icle_ lypc i

¢t . :Year in the cconomic evaluation period.
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B. Input Data for Calculation o
A) Annual Running Dlstance by Vehicle Type for Wlthout/W:th Project Cases

Tab. 13.9 Total Annual Rumiing Distance by Vehicle Type for Without/With

1999 2006 2010 2020
. Without 1,465 . 3,068 - 3,755 57759
“ICar With - 3,016 3739 5,606
Nel . o 52 16 153
_ Withowt | 373 |~ 699 951 - 1,574
Motorcycle  [With L 689 i 1,544
©Net oo 10 0
. {Without 648 804 876 1,239
Bus With : ol 7199 874 1,225
Nel i ' 5 2 ‘ 14 -
o ~ [Without 209 | - . 280 . C 344 © 541
© . [Taxi C |With - ' 278 . 340 530
. |Net 5 2 4 DI
_ . Without ~ | - 465 832 | 997 1,475
wy  [With RN e 990 1,433
N Nt s 1 42
Sourcc J[CASludy Team - : B C '
Note:

(@) Avanis considered to bea car. '
(2) Itis assumed here for the year 2006 that lhc OCH will extend from Bandaragamc to Al.
(3) Itis assumied here for the year 2010 that the OCH w1!l be fully completed. -

B) Vehlcle Opentmg Cost (VOC) by vehicle 1ype 7
"VOCat cconomlc prlces is compnscd of two dlffcrent categories of costs
: _Category 1 Opportumty costs for purchasmg a vehicle, '
Category 2 Costs from owmng and usmg a vehlcle 3

" Both Calegory 1 and Category 2 can be calculated in proportlon to the pcrlod
of owncrshlp of the vchtcle or in proportlon to runmng dlstancc (see Tab
13. 10) ' . Coe
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Item 1 at economic price base

Item1at

Item1at ccondmic
: = Domcsuc market { x 0.65 > xl

rice .
P price

65 % of vehicles al mid life of vehicle type concerned.
{0.65=1/2(1.0 -- Residual value ralio) + Residual value ratio) -

r :Shortiterhl intcrest rate: 14.8% fannum  in 1998

j Vehicle type

Item 4 and Item 11 at economic price base

purchasing valucof . - .
Itcm 4at economic . : . residual value Life time of
vehicleat economic| x35%x |t~ .
prlce base .- , _ S ratio vehicle
pricebase : . - ; : :

35%: Ailocat_ion ratio Ifor Item 4

Lifetimeof ]  [Lifetime [ Average annual
vehicle " | running distance running distance |,
S purchasing value of _ ' Life time
Item1lateconomic} | S ) ' residual value .
’ ] =] vehicleat economic | x65%x|1-] | |/|running
price base N IR : o ¢ {ratio .
7 Iprice base ; . 71 distance
65% : Allocation ralio to the Item 11.
QUTER CIRCULAR HIGHWAY PAGE 13-27 . : o JICA STUDY TEAM
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Item 5 at economic price base.

Item Sat Purchasing value of Ratio of average -
cconomic = | Vehicle at domestic | x {annual administration
pricebase |, |Market price ; cost ;

Item 6 (for reference)

[item 6] © fitem 6 7' / Av:érageahnué_l | / Average unning '-
em 6. = _ _
7 |Subtotal annum ; running distance ; speed of vehicle ;

Item 7 at economic price base |

Item?at b f . o C o t ;

ric 0 oi onsumpti :

CCOIlOmlC © % 1,000k / p o
al CIF price | , of fuel |,

price base

o 1,0{}0 km: Running distance of .vehiclc

* Item 8 at economic price base

Item S al ' Price of oil Lf i
R rice of oi ife lmc mnmn
economic = 1 GOOkm/ B
N at CIF pnce - dlstanca of oil
price base
Item 9 a_t cconomic price base
Item 9 at 1 [Total lypc C(;_Si 1 f g
. " ifc time runmn
€COnoniic = | per vehicle x1 OOOkm/ g
. : T distance of Tyre
price base ;1 CIF price
| QUTER CIRCULAR HIGHWAY PAGE 13-28 L N © JICA STUDY TEAM

- TOTHE CITY OF COLOMBO - .. B ORIENI'HL CONSULTANTS co, LTD



FINAL REPORT

Item 10 at economic price base

Average annual
Item 10 at L o -
o maintenance cost - Average annual
economic = o % 1,000km/ L _
) at domestic market | ninning dislance | .
pricebase |, o . , . i
: /. |price ;
Item 13 at economic price base .
Hem13 at :
' o Average annual | - '
* leconomic Itern 6] / [Itcm 12]J.
SR running dlstancc :
price base ; _ :
© QUTER CIRCULAR HIGHWAY . PAGE 13-29 . "JICA STUDY TEAM
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C) Vehicle Running Cost Reduction Benefit till the Year 2020

Adopting the above formulas and input data, cumulative benefits are forecasted for as

follows:

Tab. 13.13  Vehicle Running Cost Reduction Benefit
o " (Unit: Millions Rs at 1998 economic prices)
12006 751.6 -
2010: 328.7
2020:2,521.7

Q) Running Time Reduction Benefits
A. Formulas for Caleulating Benefits
A) Passenger runnmg time reduction beneﬁts

E[Hl; Hu]x fXRxT

0.43 : Ratio of number of passengers wilh tnp purposes to be evalualed to total number
' of passengers. To estimate a precise ratio, the following formula is adopted:

. [[ :: B :1'61:,1 mnning lirnc of \-rcniclcr lypslfor.Withunl prq]cq case |nyear .
H :_, . :1"01;1 running lir_nc of vehlcle lype ! fnr Wflh p};jégn cass in y.esr.!. .' |
. P -' :.A\_'.érag'c number of passcngcrs fn-r Vshicls typc I; AR
TP _' - :Time value of passengers o
! B ' :Vehlclc typc (Car, Molorcyclc Bus Ta)u, and Van)

';'R [P +p" +05P ]/P

R ' Rauo of number of passengcrs wrlh trip purposes to be cvaluatcd to total number
of passengers (here 0.43) - , :

7 P : Nuniber of passengcrs w_uh the trip 'p.urpd.sc “Bpsiness”
P : Number of passcngcrs with the trip purpose “Work”
. P" o : Numbcr of passengers wnh lhc lrlp purpose “}{ome
: Evaluatlon welgh for savcd runmng tlme of passengers wrlh the trip urpose

0.5 P

" “Home”

P : Total numbcr of passcngcr _

QUTER CIRCULAR HIGITWAY PAGE 13 32 _ S * L JICA STUDY TEAM
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It is assumed in the above formulas that the saved/reduced running times of passengers
with the above-mentioned trip purposes will utilize this time for productive activities.

B)  Cargo running time reduction benefit

B:&c IR Valuc.of cargo running lime reduction benefits in year {
1 H:,? : '];‘o_ts;l run:ning lir.r{e of vehicle type k for Wilhozul project case in yeart
- :_ | / [ff, o Total running time of vehicle type k for With project case in ,e;,r ¢
- ‘ W; o A\:.'e-rz:lgc'\\ireight:bf ca.rgo for vehicle iype k
VC'_ T \@1uc of c;rgo pcr fon |

Cs- - :S_hon-terni interest rate (14.8% / _a.nnm.n, 1998)_

"k :Vehicle type (Lorry)
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