





14.1

CHAPTER 14 PROJECT COST ESTIMATES

General

~The estimate of the project cost was ba%ed on the iesults of prehmmaiy engineering

design, quantrly take-off of each work item, and the studies on comtiucnon planning and

i)
- ii)

i)

i)

14.2
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v)'.

method as (le‘;cribed in the preceding chapters

Conslructron

_ Land Acqulsmon and Resettlement
Engmeermg and Supervmory Servroes and
' Phymcai Contlngency L

The basic premises in estimatin'g preliminary cost are as follows:

All the COHSHUCUOI} work w111 be executed by constructor(s) to be seiected by

- mternational competltrve b1ddmg N
" The unit cost of each cost component was determmed based on the economic
.'condmons prevarllng in January 1998 (USD $i 0= 12 950 Dong)

Engmeermg servrces cost is aseumed to be 3% of the conslructlon coc;t

Supervrsory servrce cost is assumed to be 7% of construction cost.

Physrcal contmgency is estimated to be 10% of the total of Con‘;tructron cost, land

. acquisition and_ resettlement cost, engmeermg services cost and superwsmy

services cost.

The preliminary cost was estimated in financial cost. -

1 Construction Cost

Uni_t_Cos't of Construction Works -

: The umt cost of constructlon works were eludied baqed on the materlal cost equrpmcnl

cost, Iabor cost, overhead and profrt for chref work items. The anaiy:red unit costs were

' compared wrth current bxd prices and adjuqted as requrred to obtam the moql realistic

prices
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(1) Unit Cost of Labor

Table 14.2.1 shows the unit cost of fabor applied in the con‘;u uction cost csumate ‘which

include such allowanceq as social benefits, insurance, ete. and are based on the ei ght hom

| work per day
Table 14.2.1  Unit Cost of Labor IR T
o (Man Hour)
Chwﬂcatlon Unit Cost per Day
- ___ (Dong)_
Scmon Fleld Engmecx . ' L 55,500 -
Junior Field Engineer : - 39,200
Foreman - , AR . 90,500
Driver = -~ ' S o . 27,300
Equipment Operator =~~~ L 29,300
Skilled Labor - - . 83,700
Common Labor N 18,100

- (2) Unit Cost of Ma(eria_]s
Table 14.2. 2 shows lhe unit cost of majox constiucnon mateuals The cost of 1mported
“materials is based on the CIF Hai Phong mcludmg port handlmg dnd clc'irance charges

*and import dunes The cost of local mdtcnals is based on the mar ket puces m Hanoi area. -

Table 1422 Unit Cost of Major Material

RS © Unil Cost :

Dcscupuon B : Un.xt. . (Dong)
Pontland Cement I ton . | : 900,000
Asphalt Cement .~ Coton T 2,400,000
Reinforcing Steel ton | .. 3,150,000 -
Prestressing Strand - f . kg - | . 24000
Gasoline - o liter ST 4,600
D Cliter ] 3,600
Fine Aggregate .~ |~ ton .- S 52,000
Coarsc Aggregate S ton " 54,000
Timber : cum - | - 2,100,000



| (3) Un_it Cost of Equipment Operation per Hour

Table 1423 shows the unit cost of hou11y operation cost of major construction

_ equlpment l”mengn currency and local currency portions in unit cost cover:

F. C Portion:
L. C Portion:

Tabie 14.2.3

' Ownership cost of cqu'ipmcnt per hour used
Fuel, lubricant oil and wage of operator per hour used.

Unit Cost of Hourly Eq'uipmenf Ope_f'ation
* (Cost in 1,000 VND per Hour)

Equipment . Capacity Unit Cost -
. R : F. C Portion | L. C Portion
Bulldozer 21 ton 92 151
Dump Truck 1lton = 210 L
Back Hoe, Hydraulic - 035m’ 250 97
Clamshell ' 0.6 m’ 792 125
Tractor Shovel 14m’ 303 95
Flat Bed Truck - 11 ton S208 78
Semi-Trailer - 32 ton 474 | - 119
Crawler Crane ~ 40ton - - 880 99
Truck Crane, Hydraulic - 45 ton 495 - 97
Truck Crane, Hydraulic : 16 ton : 434 - 84
Pile Driver with Hammer 4.5 ton Ram welght 1,760 . 128
Pile Driver with Vibro-hammer 60 kw vibrohaimmmer 1,120 76
Hydraulic Press-In 1,000 mm ¢ - 550 S =
Reverse-Circulation-Drill without Bit 2,000 mm ¢ - 585 -
Three-Wing Bit 1 ,200 mm O - 36 Ao -
Slush Tank - . 30m’ 24 -
Motor Grader - 3.1m 358 -~ 94
Road Roller, Mdcadam 12 ton 275 - 83
Tire Roller 20 ton o239 87
Vibrating Roller 4 ton - 270 76
Bituminous Spreader. ... . i 5m © 984 82 -
Tank Truck with Sprmklel SR 6,500 164 60
Concrete Plant ' - 30m'/ hr 915 ) -
Transit Mixer .7 oo 00 So32mt oL 178 | T3
Concrete Pump, Boom Type C110mYbhr. S 1,210 - 100
Barge with 40 ton Crane . - 4001t0n - 1,260 70
Barge, Steel -~ C300ton C 500 . 05
Tug Boat, Steel - “200PS - . - 530 80
Erection Girder * . 2 325m - L 380 -
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(4) Dircct Cost (DC)

Basc cost consists of material, equipment and labour costs. Unit direct cost of cach major

construction work includes mobilisation and demobilisation cost (5% of base cost).
(5) Overhead Cost (OH)

Overhead was estimated ac; 5% of direct cost:
OH = DC x 0.05

(6) _Profit (P)

| Contractor s plOfl[ was estimated as ‘S% of dncct cost and overhead
(DC+OH)x005 o

(D Tax an_d Duty (TD)

I‘ax and duty we1e esttmated as 5% of the total of d:rect cost, overhead and proﬂt
TD_(DC+OH+P)XOO‘S : -

(8) Unit Cost for Major Construg:tion Work Itélﬁ_§ -

' I‘able 1424 shows umt cost for md]Ol' constructlon woxk 1tcnm baﬁed on the cost

estimate condltlons menttoned dbove

Estim'ated Construction Cost )

: 'Ihe qummary of estlmated construchon cost by cach constluction package is shown in

Table 14 2. ‘S

" Table 14.2.5 Summary of Estimated Construction Cost ih 1998 P;iees R

Package : Construction Package ' Comtructlon Cost .
-~ No. e ; B A (Mtlilon Dong) s
R Thanh Fri Budge DT S 2,419,000
-2 - | Thanh Tri SectlonofSIITRR : : 788,613
3| GiaLam Section ofSHTRR EIREE R - 475805 © -
oot o o ] 3683418

-No'te SHT RR denotes Southern Section’ of Hanoi ’I‘hlrd Rlng Road

See Appendix 6 fot" the bre"akd.owﬁs of e_stirtiated cottstruction cdst.
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Table 14.2.4  Unit Cost for Major Construction Work Items {(Contract Cost)

- Unit Cost

~ Item Unit
, (Dong)
L E'trthwork - '
' Emhankment (Borrow Materldl) _ cit. m 142,200
Treatment of Embankment Foundation sq. m . - 482,000
2, Pavemenl o L - B
Crusher-Run Subbase Course cu,m 145,700
' Stablhsed Aggregate Base Course cu. m 259,400
A%pha]t Treated Base Course , ton 491,000
Asphalt Concrete Binder Course ton - 624,500
Asphalt Concrete Surface Course ton 624,500
Asphalt Cement ' “ton 3,492,000
Concrete Srdewalk (t = lO cm) sq.m 462,000
3_.__O__ramage Structure_s‘ fdnd RC Box Culvert S
_ Pipe Culvert (D=08m) = l.m 2,950,000
~ Pipe Culvert (D=1.0m) Lm 3,923,000
" Concrete U - Ditch, Covered L. m 1,575,000
~ Inlet with Grating . R each 5,343,000
RC Box Culvert 3 0 m (H) X 2 0 m (w) I.m 14,400,000
RC Box Culvert 3.0 m (H) x 3.0m (w) - l.m : 24,120,000
) RC Box Culvert 5.0m (H) x 5.0m (w) - l.m 36,000,000
' RC Box Culvert 0. Om (H) X 7 Om (w) I.m - 67,630,000
4, Brldgea : .
: PCI Glrder Bndge wrlh Foundatron Pllmg sq.m - 10,500,000
5. Mmcellaneous -
. Sodding, Sofid . ' Sq. M 40,600
- Vehicle Guardrall Double Bloekecl Type ' lLm : 792,000
-+ Vehicle Guardrarl Standard [.m 528,000
Fence Work =~ - l.m- 326,500
: Concrele Curb Lm- 250,000
6. Road Lrghtmg and Slgnal R SRR
- Street L1ghtmg Pole Smgle Type w1th Cablmg each - 28,000,000
g Traffic Signal - cach - 56,400,000

Traffic S1gnal Control Pdnel _

~each

221,500,000




14.3 I_,and Acquisition and Resettlement Cost

Land acqumt:on and resettiement cost is c%llmated b'l%ed on the area of required land
acquisition estimated in the preliminary angmeenng design and the esnmaled building
arcas and number of resettied families in the ficld investigations.

- Thc summziry of _est_imz_tted land acquisition and resettlement c_dst by'éach”packzllge is
shown in Table 14_.2.6. '

Table 14 2.6 . Summary of Estlmated Land Acqumtmn and
" Resettlement Cost

Eﬁg;kagﬁ_L_____ThanhILLBndgﬁ ‘
Compensation Items Costs - .+ .- Notes
R o ST (mill. VND) SR
Compensation | 1) Land compcnsation : e
Assets - 4) Crops compensation - 643
Subsidy 7) Assistance for recovering 801
Subtotal .~ - ¢ B : R B - T B e R S
Administration costs - - a 72| 5% of the subtotal
Allowance - A 5 . 270 S
" ‘ Grand Total - = - = 1,786
Padl 2. Thanh Tri Section of SHTRE
: . Compensation Iiems : Costs | - Notes
R o (mil.LVND) |- R
Compensation | I} Land compensation 17,375 SRR
' 2) Houses compensation - - 34,065 | Level ll or 111 .
3) Other building compensation 7,859 ' -
4) Crops compensation - - 3,073
Do "o Subtotal - - | o 62,372
Subsidy 5) Personal subsidy = - - 2,160
S 6) Business or trade subsidy - 198
7) Assistance for recovering - | -~ - 5,018
8) Assistance forimoving | - . 261
: ' : Subtotal .. - 7,637
Compcnsatlon and subsidy total " - e 70,000
Infrastructure cost for the resetllemenl sxtes ) - 18,855 SR ;
Admmlqtrat;on costs - 03,500 5% of thc compensatlon
o . o R o | and subsndy costs
AHOWance S L e 10,263 i -
- Total | 102,627 |
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Package 3: Gia Lam Section of SHTRR

Compensation Items Costs Notes
o ) o (mill. VND) | |
Compensation | 1) Land compensation 3,515
2) Houses compensation 1,640 | Level Il or 111
3) Other building compensation -~ 346 | Graveyard included
4) Crops compensation 1,660
" Subtotal . ' 7,161
Subsidy 5) Personal subsidy -~ - .~ 144
- | 6) Business or trade subsidy 4
7) Assistance for recovering - 2,975
8) Assistance for moving . | 20
Subtotal 3,143
Compensauon total - S e 10,304
Infrastructure cost for the resettlement sites - . 1,290
Admmlstratlon costs S o 515 S% of the componsatlon and
T AN PRI . | subsidy costs
Allowance ) ' : S 1,345 | 10 % of the above
- Grand Total C . 13,454 - '
Note: SHTRR denotes Southern Section of Hanoi Third Ring Road
144 Estimated _P_roject_Cost '
1440 Estimated Proje_ct Cost

. The cstlmated PI‘O_}CC[ cost in 1998 pucos is shown in hble i4 4. 1 togcthel w1th the

shares of forelgn currency and local curloncy pOI‘llOI]S The PIOJBCI cost is eXpICbbed in

term of ﬁnanc1al cost by cach constructlon packa.ge

o _ .(1) , '_E'Znéinee‘ring"and'Super.vision Sox‘vices Cost |

Engmeermg and supervncnon eemces cost was ostlmated dt a toial of i() % of

constructlon Cosl
(2) __Price and Physical _Contingenc“ies .

Pllce contmgcnoy (puce escaidtion) was not anallzcd m the btudy, smce . this w111 be

L _andlyzed in the framework of the preparatlon of 1mplementatmn program t0 be subm:tted

o 'to the mtomatlonal ﬁnancmg agency Thc Study Team adoptc,d 10 % of physu:di o

. ' contmgcncy for all cost components (1 e. constructlon land aoquluuonlroqcttlemcnt and -

. engmeermg/ supervmon services, -



Table 14.4.1  Summary of Project Costs of Foreign Exchange and Local Currency

in 1998 Prices

Package 1: Thanh Tri Bridge
: - Unit: Million Don
Description Foreign Local Total
Exchange Currency
(1) Constlucnon 1,451,400 967,600 24 19.600
2) Land Acqmsmon dnd Rescttlcmcnt o 0 1,786 1,786
(3) Engincering Services (3%) 50,799 21,771 72,570
(4) Supervision Services (7%) - 118,531 50,799 169,330
(5) Physical Contingency (10%) 162,073 | 104,196 266,269
 Tol | 1,782,803 | 1,146,152 | 2,928,955
ckavo 2: Thauh Tri Secti R |
o Unit: Million Don
Description Foreign  Local Total
Exchange Currency
(l) Comtluclmn 7 473,168 315,445 788,613
(2) Land Acquisition and Rescitlement 0 102627 | 102,627
(3) Engincering Services (3%) | sl 7097 | 23658
(4) Supervision Services (7%) 38,642 16,561 55203
(5) Physical Contingency (10%) | 52837 44173 | 97010
 Total - 581208 | 485903 | 1,067,111
Unit; Million Don
Description Foreign Local Total
Exchange Currency
(l) COHSU uction 285483 © 190,322 475,805
(2) Land Acqumlion 'md Re%etllcmcnf N 13,454 13 454““
(3) Enginecering Se1v1ccs (3%) - 9,995777 4 ?82 : 14 274
(4) Supervision Services (7%) 23314 | 9992 | 33306
() Physical Contingency (10%) 31879 | 21805 53,684
Total 350,668 239855 | 590,523

Note: SHTRR denotes Southern Section of Hanoi Third Ring Roa_d'
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CHAPTER 15 PROJECT IMPLEMENTATION PLAN

Execution of the Project

(1) Executin g Agency

Project Managemeht Unit Thang Long (PMU ‘Thang Long), Ministry of Transport

- (MOT) is the PIO_]eCt executmg agency and responsible for the execution of the following
. tasks: '

* Pre consu uction Wonks
- Engmeermg Serv1ces (Rev1ew of Fe’lblblllty Study and Detalled Deqlgjn)
and - ' '
_ - . Land Acqu;smon and Resettlement _
. Construetion Works and Construction Supel vision

The nece'ssei_ry land gcquis-itior_i and resettlement within proposed i'ight—of—Way'wiI'l be
~ undertaken prior to the start of the construction works. The organization chait of the
Ministry of Transport is shown in Figure 13.1.1. ' '

'.(2) _.Pr_oehremeht of Cont_ractdr(s) L

Tender lot for the Pro;eet will be dec1ded in consultation w1th the mtematronal financing

: dgency All tlI‘ﬂCS to be ﬁnaneed by the international fmancmg dgeney shall be procured
through international compelmve bidding w1th pre- thﬁeahon in accordance with the

; gUIdﬁllan of the lnternduondl fmdncmg agency for procurement

S ('3) ' Coosﬁlting Service for the Projcct -

"The selection and employment of the consultdnt for the consultmg engmeeung (detailed

: deslgn) and superwsory services shall be done in short-list method in accordance with

the gmdelmeq of the 1nternational fmancmg agency

' (4.) - 'Budge_t_ery App'rof).x.‘ietion for the Projec_:t -

"Any portlon of the PrOJect cost not covered by the loan of the mtemationai fm'mcmg
_agency are to be fmanced by the budget of the Govemment o

T P



5.2

Pr'oject Implementation Time Schedule
(n Construction Package

To consider a large scale construction, the entire construction is divided into 3 packages,

they are:

o Package 1: . Thanh T11 Budge o = :
. Packzige 2: . Thanh Tri Section of Southem Han(n T hud Ring Road; and
e Package3: GialLam Secllon of Southern Hanoi Third Ring Road.

' {'2)' C(_ms'ti"u'ction Timé_ Schedule

'Constructlon time %chedules were prepared based on the actual work quantmes site

- conditions and plactical and cconomlcal construcnon method&; T 1kmg into account the

scale of the constiucuon and the ulgency of the Project, the maximum construction

period were set:

o Packagel:  dyews
e - Packages2and3: 2.5years

As shown in F;gune 15.2. 1 the completlon of the construcnon in ail packages will be set

at the same time of 48th month to mcun opUmum mvcstment qchedule

{3) . Project Implerhentation Time Schedule °

Project 1mplcmcntdll(m time schcdulc was tcnt'ltlvcly drdwn up as %hown in Flg,uxc

15.2.2.

15-2
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Description 1999 . 2000 2001 2002 2003

D.etailed Design —

Packagi_a 1;

Land Alcqt'lis'ition' and -
AT B
- Resettlement o o

Construction L R —

Packageé 2. an:d 3 7
Land Acquiéitibh and

g e Y N R B
Resettlement B .

Construchon

Figure 15.2.2 - Project Ihiplementatidxi Time Schedule -
153 Es'timated'Proj.ect Cdst and Annual Fund _Réquir(},ment | ‘.
" (1) Bstimated Project Cost -

The summary of esumated PFO_]eCt cost in 1998 prices is shown in Tdble 15 3.1 Th_é

PlO_]eCf cost was exprcssed in term of i"mancml cost by each constructlon packdge

Table 15.3.1 - Su'nimary of Estimated iimject Costin 1'9'98 Prii_:es' o

Package No. Constmctlon Packagc Pro;ect Cost (MllllOﬂ Dong)
1 |ThanhTriBridge | 2928955
' _2. : I‘hanth Section ofSHTRR ' e 1,067,11_1
3 |Gialam Scction of SHTRR + |~ 590,523 -
. Total .| 4586589

" Note: SHTRR denotes ébuih_éfﬁ Seé'ti_ori of Hanoi T_ijiljd Ring Road.
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(2) Estimated Annual Fund Requirement

A tentative disbursement schedule for the implementation of the Project was prepared as
shown in Table 15.3.2. |

- Table 15.3.2 Estimated Annual Fund Requirement

_ | “(million Dong)

Istyear 1999 kST
| 2nd year | | .2000 | 361,329
'3}d'year e '1,054,047
4th year | o 20(52 : ' 1,’740,617
.5jth year 2003 1,307,079
o | 4,586,589

‘Note : Costs are in 1998 prices and no price contingéncy is included.
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16.2

CHAPTER 16 ECONOMIC AND FINANCIAL ANALYSIS

General Explanation of Economic and Financial Analysis

Figure 16.1.1 shows outline of the relationship between economic analysis and financial

analysis. Economic analysis will be made by comparison between economic cost and
economic benefits to make surc the level of investment scale, or to know proper
investment cost for the Project. Financial analysis will be undertaken after the Project is

justified by the preliminary economic analysis.

Figure 16.1.1 .Diagram of Economic and Financial Evaluation Procedure

G.D.P Growth (2) Benefit

Population Growth (1) Traffic
Vehicle Usage Volume - A\ |(®Economic Analysis
Land Development - (3) Toll A to Justify Project
Revenue
: . (6)Economic
Design Types -~ | e Cost -
Route Alternatives (5)Construction| - (8)Financial Analysis
Soil Condition | | _ Cost | / to Justify Fund
Right-of-Way ™ (NInvestment
? ' Fund

Estimation of Economic Project Cost _

The investment cost of the Project was estimated at 4,586,589 million ang as explained

© in previous chapters:

- Highway and Interchange 1,390,860 Million Ding

- Thanh Tri Bridge 2,660,900 Million Dong
- Engineering and Supervision 405,175 Million Dong
- Land Acquisition and Resettlement 129,654 Million Dong

a Totai_ | R 4,586,589 Million Dong

C16-1




To know whether the investment cost is feasible or unfeasible economically, the above
cost which is 'eslilmtcd by market prlce has 1o be 'eonvcrted to the economic price.
Because the cost calculated by market prlce does not exptess real value of 1es‘ourees,
Resources to be used for the Pm|eet should be converted to actual money value

' Econmmc cost can be calculated by removmg many dlstorted facton«; ‘;uch as nnport
" laxes, 1egulat10n of minimum wage of unskilled labor, monopoly of l"md foreign

: exchange rale flxed hy the Govemment etc. Table 16.2. 1 shows the convemon 1e§ult

from malket pl‘lCC to economlc cost.

| 'Tab'le'm'.z.'l

Conversmn to Economlc Cost from Fmanmal Cost

S S : Umt M1lhonDong
_ Investment } Foreign | Local Portion . : Overall {Investment
ltems Costs | Portion [Tradablc {Nen-tadable Skilled ; Unskilled { Transfer|Conversion| Costs in’
C In Market - | Goods Goods  Labor i Labor {Tax) Faetor Economic

L Prices | 1.004 | 1.004]  0996] 0985 03000 . 0 | ‘Prices
Hwy & Interchange [ 1,390,860] 80%| = 4% A% 5% 2% 5%|  89%]|1,235710
Thanh I‘r1 Bridge 2,660.9000 80%| 4% 4% 5% 2% 5% 89 % | 2,364,077
bngm Superwsmn 405,175 8O % . S 5% . 5% 90 %| 3(_)5,042
Land Acquisition | 129,654 0% 100 % ‘ 100 %| 129,135
" Total 4,586,589 .| o I I T 4,093,964
Routine = | 27520 0%| 2% 3% 0% - 90%| S%| . 21%| 7429

Maintenance o : R I R N R R
Periodic Repair 4,587 0 % 5% 1% 2% . 80% 5% 29% T 1,329

Nole Routine maintenance cost is estlm'tted at 0.6 % and Perlodlc mamtenance coc;t at O 1% of the

tOfdl mve%tment cost.

Economlc cost of capltal mvebtment is 4 09% 964 mllllon Dong whxch is about ll %_ :
_lower than market price. In the case of routme mamtenance cost per year 27 520 mllllon '

Dong eelnnatcd by mar ket pr1ce 19 calculated as 7 429 m1lllon Dong for economlc cost

ThlS is because 90 % of the cost aceounts for un‘skllled ldbor co‘;t and the real value rate :
(shadow wage 1ate) is uscd at 30 % to make the wage closer to the, real value of worker
As economlc costs expless real value of resources to be uz.ed in the prOJect these flgureq :

are the ones to be c01npa1ed w1th prolect benef” ts in the analy<;1s
The PI‘OJGCt 1mplementat1on perlod was assumed at 5 years Wthh is the shortest perlod N

possxble by efficient 1mplementat1on Table 16 2.2 shows the PrOJect unplementatton :
_' period and cost allocatxon tos years for both fmancml cost and economlc eost



Table 16.2.2 Yearly Allocatmn of Pm]ect Cost by the Term of Financial and
Economrc Analysrs ' o
: " Unit: Million Dong

_ Project Implementation | Allocation Financial Economic
Implementation Year Ratio : Cost Cost

© Istyear 1999 3% 123,517 110,251

2nd year 2000 8% 361,329 322,520

- 3rd year . 2001 ' 23 % 1,054,047 940,837

. dthyear | 2002 | ' 38% - 1L740,617 1,553,665

- 5th year 2003 - 28% 1,307,079 1,166,691

Total .- . 100 % 4,586,589 4,093,964

I Note:  Costat l.'998' Price . Ref. (o Table 15.3.1 Estimated Annual and:Requircmenl.
16.3 © Estimation of Economic Benefit
16.3.1 Road User and Road Benefits )

'. Table I6 3.1 shows total benefrts by the executron of the PrQ]EC[ Average drrvmg speed
s |qu than 30 kmvh at present in the city of Hanor Mam benefi rts by the exccutron of the
PrOJect are (l) tmle cost savmg of passenger and (2) vehicle operatmg cost saving.

Increase of land productlvrty and utrlrzatron e%pecrally in the area located near ‘the
mterchangeq of the pl‘Oj("Ct is a kind of benefrt from the PI‘OjeC( This. benefrt will be

a con31de1ed in sensrtmty analysrs as a factor of benefrt increase, becaus‘e it is very hard to
get approprrate data and to estrmate the benefrt

- Tab'lé'16.3.1 _ 'Kindslo‘f Bein.éfit ofthe'iject

: : (l) Benefrts of Dnvmg Time Savrng (or Time Cost de:ng) e
- (2) Benefits of Driving Cost Savmg (or Vehicle Operatmg Cost S'lvmg)
:(3) Beneﬁts from Increase of Land Productwrty
- (4) Other Benefrts g ‘
- l) Decreaqe of Trdfflc Acc1denl :
2) Increase of (‘omlortableness of tr'tvelmg ] .
k)] Decrease of spoiling loss of agncultural products
-4) Enhdneement of Urban Development .
- 5) Gtrengthenmg the Functron as the Capltal Cr(y
. 6) Decrease soctdl cost by Improvement of Envuonmentq :
TR Enhancement of 90(:1«1[ Deve]opmcnt '
" 8) Integranon ofthe Regron e




There are other measurable benefits listed in the table 16.3.1, such as decrease of traffic
accident, and decrease of ‘;poﬂmg loss of agr 1cultu1al products. But their amount is small

compaled wth benefits mentioned above. They were not included in main ceonormic

. _intemal rate of return (EIRR) calculation as benefit but were considered in sensmvny

16.3.2

analysis.
Benefit -1: Passenger Time Cost Szi_ving

Tlme cost savmg can be obtamed flom the difference between w1t11 plO_]CCt and w1th0ut'
pr OjeCt With pro;ect (a) driving speed becomes f&StC‘I and (b) drwmg dlstanee becomes

: 1educes less than without prOJeet

Passenger time value is a functlon of the wage rate and trip punpoee -Fig'u're 16.3.1

- shows the method of measurmg the value of saved time of pasqengm

I‘1me value was obtamed step by step as shown in tables a) Appendix Tdbie A16 3 1,

-'_Gross Reglonal Domestic Product per Worker in the Study Area, b) Appendxx "[able
- Al63. 2 Income Stsucture in Study Aled c) Appendlx Table Al6 3.3, Workmg Time

_Value by lhe Type of Vehicle User dl’ld d) Appendlx Table A16.3, 4, Tlme Value of l‘rips_

by Vehlcle Typeq

_ Thus followmg vrllue unit was used for est;matlon of paqsenger beneflt

- Time value per minute .. Pas‘;enger Car ..ot 98. 42 Dong /mmute
Time valuc per minute ............. Bus ...................... i 178.36 Dong /mmute _ _
" Time value per minute ...'....'..'....Motomycle ..... 2275_5 Dong /minute e

Figure 16.3.1 Trans'portafien Time Value for Tir_rie Sav'i'ng'Benefi.t Calculafien '

Passenger = - “Time value - -Time value

4.7 Passenger car 11800h/y | Working | 2.8 62 % - Trip
o : 6,123;045d0ng o 3',47(.)2ng|} S 9842d0nglmln
GRDPfyear : _ T e .
6.671,890mildg| | [GRDP/worker] | 1.0 Bus | 1800h/y [ Working | 293 51%][ Tl-ip
o 1,289,062 dg | 1289,062dong [ | 7i6dgm | |178.36dong/min.
No.ol workers ' A TS U DT . e e
5,175,772 | [ Motwreydle | 1800h/y [ Working 1 1.06 62%[  Trip
| 28] 3,70,053dong |- 2059dg/h l l 2225d0ny’m:n
© Income S!tllClIl[l{: IR o NQ.. [ ap B : “:t 'l




g 16_.3.3 |

Appendix Table A16.3.5 shows each travel time when users move from origin to
destination by usmg Project road (wnh project) and when users use ordinary street in the

city (w1th0ul project).

" For exainple thei‘e Will be 28, 386 vehicle-hour of passenger cars without project in year

20()4(column (a)) but w;th prOJect vehicle-hour is to decrease to 24,700 (coiumn(e))

~ because of h1ghe1 drlvmg speed on thc project road and / or of reducing duvmg distance

by the project road Therefore, the vehlcle hour saving is 3,686 (column (1)).

Table 16. 3 2 shows the time saving benefxt of passengel by kinds of vehlcles CdlCUldted

' '_h‘om Appendlx Table A16 3.5. Increase of time value by the growth of GDP was not
'conmdered because all cost and beneﬁt were compared bdsed on present value for EIRR
calculation. '

‘Benefit -2: Vehicle Operétioh Cost Saving from Reducing Travel Distahce

-' Vehlcle operatlon cost savmg beneflt is affectcd by many factors such as, (1) vehlde

o type (2) runmng speed (3) road condltlons (4) traffic condltlons and olhens Appendlx

Tdble A15 3.7 shows (1) rurmmg cost per vehicle - km (2) fixed cost pCI vehicle - km.

' 3 and (3) flxed cost per vehlcle hour by 6 types of wvehicles. The unit vehlcle opelatmg

_ ;o cost was estlmated based on the Appendlx Tab}e A16 3.6 Input Data for Unit Vehicle
e Operatmg Cost Calculatxon by Base Speed S

S .Table 16.3. 3 shows vehlcle opelatmg cost per vehlcle km. These flgme were ca[culated

based upon prewous tables Seven vehlele types were classified into four types

s spare parts e) labor dnd f) depreuatlon Appendlx table 16 3.8 shows the unit vehlcle_ '

" calculatmg from welght avemge usmg composltlon ratio of vehicle types based upon the

- result of trafﬁc count survey

-‘~_Runn1ng cost of vehlcle i detcrmmed by cosls 0[ a) fuel b) lubucant 011 c) tyie d)

| ; 'operalmg cost by runnmg speed lecd cost of vehlcles are dete;mmed by costs which -

L _:‘ dI'C not rc]dtcd to trdvel dlstance a) deprec;anon b) mterest c) ovexhead cost dnd d)

CI‘E’,W COlS
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Table 16.3.2  Time Saving Benefit of ?assenger by the Pfoject
- ) - Unit: Million dong

: ‘ Time saving {vchicle-hour /day) - " Passenger Time Saving Benefit / year
No. |Year P.Car Bus Truck M.cycle P.Car . - Bus “M.cycle | Total
. " o ' Dong/Minute .
T o - 98.42 17836 2255 -
il To004] 3685 2885 7,398 S0.080] - 7043 11271 . 29,176] - 48391
20 2005 4139 3220 8,049 63216 . 8921 12578 31,219) 52718
3| 2006 4648 3594 - 8757 67641 . 10018 14038 33404 57459
al 20070 5219 4011 9,528 72,376 11,250 15,666 135742 62658
5| 2008 - s5861 4476 10366 - 77442 12,634 . 17483 38244] . 68361
6| 20090 6582 4,995 11278 82,863] ~ 14,188 19511 40,921 74,620
7] 2010|792 o ssTS 122710 0 ssee3| 15933 21,774 43786| 81493
8| 2011 . 8826 5909 13,142 85383 19024 23081 42,166 84,270
o| 2012| 10538 6264 14075 82224 22714 24466  40,606| . 87,786
10| 2013] 12583 6,639 15074 79,181 27,121 . 25934 - 39,103] . 92,158
| 2014 15024 7038 16145 176252 32,382 27490 37,656 97,528
12] 20050 17,938 - 7460 17,201 - 73.430| 38664 - .c 29,139 36263| - 104,067
13| 2016] 21,418 7908 18519 . 70713| U 46165 30,887 34921 111,974
1| 20170 25574 8382 - 19833 68097| 55020 32,741 - 33,629 | 121,491
Is| 2018] " 30535 8885 21242 655770 65815 . 34705 32,385 132,905
16| 2019| - 36459 . 9418 © 22750 63151 - 78,583 . 36,788 - 31487 - 146,557
17| 2020] 43532 9983 24365 . 60814] 93828 - 38995 30033 162856
18] 2021] © S0,061 ¢ 10482 25,583 58564 - 107902 | 40944  28,922| © 177,768
19] 2002] T S7TS71 11006 26862 - 56397) 124088 . 42992 . 27,852 194,931
200 2023] © 66206 . 11,557 28206 . S4311|. 142,701 45,041 7 26821] T 214,663
21| 2024 76037 12,134 - 29,616 52,301 . 164,106 - 47,398 25829] 237,333
22| 2025| 87,558 12,741 - 31097 50366 - 188,722 49,768 24.873] 263,363
23] 2026] 100691 13378 32,652 48,503) 217,030 52257 23953 293,239
24| 2027] 105795 14,047 34,284 46,708] 249584 . 54,870 23,066| - 327,521
25| 2028| 133064 14750 35998 . 4d980] 287,002 57613 - 22213] 366,848
" Fable 16.3.3  Estimation of Economic Vehicle Operating Cost =
: S SRR " . Unit: Dong
.. ... . |Ppassenger Car . = - Bus woot et Truek ST i MUCyele
‘.- Hems o0 | Pas.Car . Van | Mid-Bus . L.Bus | M.Truck . HTruck [ M.Cycle
Running Costs/vehicle-kim | 1,656.51  1,137.08] [,369.21 3,544.40] 2,00643 2,781.66{ . 28038
Vehicle Component 084 046 067 033 089 U 00l 100
Weighted - o -~ | 1,391.47 7 181.93| 7 91737 1,169.67] 1,785.72 . 305.98| ** 280.38
Running Costs/vehicle-km oo 1,573 2,087 Ce e 2,001 s s 280
Fixed Costs/vehicle-km 39260  41034] 62600 1,471.70] 95415 1,356.38]  41.14
Vehicle Component - | 084 - o6~ “0.67 033 089 . 01| .: 100
[Weighted | 32078 - 65.65] 41942 48566 © 84920 < 14920 "~ 4114
Fixed Costs/vchicle-km S 395 S 905 coe-.998 w41
Grand total 1,968 o 2992 | 3090 | 321

Note: Base speed of passcn.gcr= car and van aré 45 km/h, and dli]ér_s 40 knvh o

16-6



- Driving speed will decrease year by year as traffic increases in the Study Arca. Vehicle

operating cost will increase, as vehicle speed decreases. Table 16.3.4 shows the st
speed and vehicle operating cost by year and by vehicles.

Table 163.4  Vehicle Speed and V.0.C for Calculation of V.0.C Saving

- Unit: Dong/vehicle-km

Vehicle - Project Road o Street

Type - 2004 - 2020 1998 2020

- _ km/h | v.OC km /b V.O.C | km/h vV.0.C
Passenger Car L 70 © 1,932 30 2,023 20 3,396
Bus ° 60 2517 250 . 3,186| 18 - 3,459
Truck - : 60| - 3,026 25| - 4,150 18 4,581
Motor Cycle 50 R - 357 . 18 383

Rcf Appendlx Table 16.8 Composne Unit of Vchmlc Opcr'umg Cost

Table 16. 3.5 shows road users benefit of vehtcle oper: fmng cost from shorter dlstancc

: Drlvmg dlstance on %tieet by vehicle types are estimated based on orlg,:n and destmatlon

_ survey Road user can save dverdge 6.5 km by using project road

Table 16. 3 5 Umt Vehlcle Operatmg Cost Savmg from Reduuad Du,tance "

' Uml Dong/vchwlc—km

Vehicle |~ Driving DlSlaHCC : - Driving Distance (km) : - V.0.C Saving

Type .. b_yOD(km) Streu[ Project . Saving - 1998 ¢ 2020
Passenger Car 258 . 24% 18.37 123 6.07 - 17,751 20,623
Bus 1213 0 269 1944 123 74| 0 ¢ 22751 24,700
Truck . - 286 MGl 2037 123 8071 - 33477 36,953

" [Motor Cycle . 239 23 % - 17.0210 0 123 4.2 - 1,685 1,808
Avcragc : . 264 - 100 % 18.80 o123 6.50 :

Table 16 3. 6 shows calculated resu!t of vehlcle operatmg cost savmg beneflt for project
_hfe Vehicle operatmg cost aavmg benefits were estlmated by multiplying unit V.0.C

) :ﬂ;avmg descrlbed in Table 16 3.5 w1th traffic demand. Beneﬁts were '1%sumed at the same

amount after year 2020 when prOJect road reaches to uafflc capacity. The reason is that

- 'drlvmg %pced on street after year 2020 w1ll not decrcase less than 20 km/h for passenger

1634

car and 18 km/h for othcr vehlclcs by constl UCUOH of some other tr dnsp(n [dll()ll mode

Befléﬁt'.:— 3 : Véhicle {)'perafir.lg Cost S_ai'ing fl.‘.(.)_m. Highér Désign Standards

| V. O c s.avmg from hxgher deslgn qtandalds was estlmatcd by the defe:cncc of duvmg

| speed between pmject road dI‘ld ordmdry slrcet for 12.3 km. Table 16.3.7 shows the

.'V 0. C bavmg by vehlcles in year 1998 and 2020 This tablc was calculated by using
S table 16 3 4 “Vchlclc Spced and V O C demg for Calculatlon of the Benefll” '

'. 16 -7 .




Table 16.3.6  Vehicle Operation Cost Saving Benefit By Reduced Distance

Unit: ¥illion Dong

2z
i

Year

- V.0.C.Benefits / Vehic!

e - V.0.C.Benefits by Driving Distance Saving

g Pas.Car [, Bus Truck | Mo.Cycle Pa'é;,Carl Bus Truck'—[MoACyclc Total

L 2004 18492 23267 34391 1718 . 19,977 34202 116,922 64,693] 235,795
2| 2005} 18,619 23354 34546  1723| © 24,036 36,734 126,257  66,198] 253,224
3| 2006) - 18,746 T 23,442 34701 1,729 28919 39452 ° 136,337 67,739 272,446
4| 2007) 18874 - 23,529 34857  1,734| 34795 42372 0 147,222 69314| 293,702
5| 2008 19,003 23,618 - 35014 1,740 - 41,864 45508 158975 © 70,927 317,274
6| 20090 19,133 © 23,706 35172 1,745| 50,370 48,876 - 171,668 72,577 343,490
7p 20100 19264 C 23795 35330 1,751| 60,604 52,493 185373 74,265| 372,735
8| 2011 19396 23884 35489 1,756 . 71,202 54,338 193,562 69,705 388,808
91 2012[ 19529 023,973 35649 1,762| 83,654 56,249 202,114 ° 65425 407,441
10f 2013 19662 24,063 35809 - 1,768| - 98,283 : 58227 211,042 - 61,407 428960
1} 2014f £ 19,797 24,153 35970  1,773] 115471 60274 220366 ° 57,636 453,748
12) 2015] 19932 - 24244 36,132 - 1,779] 135665 62,394 230,101  54,097| 482257
13| 2016 20068 24,334 36295 1,785 -159391 - 64,588 240,266  50.775| 515,020]
4] 2017| 20,206 24,426 36,458 1,790 187,265 66,859 250,881 47,657 552,662
E5] 2018| 20,344 24,517 36622 . 1,796 220,014 69210 261964 44,731} 595919
16| 2019] 20,483 24,609 36,787 . 1,802 258,491 71,643 273,537 41,984} 645,655
17{ 2020 20,623 . 24,700 . 36,953 1,808 303,633 74,134 283,351 . 39,404] 702,722{
18] 2021} 20,623 - 24,700 . 36,953 1,808] 303,633 74,134 - 285551 - 39404] 702,722
19 2022| 20623 24700 7 36953 1,808| 303,633 74,134 283,551 - 39.404] 702,722
201 2023] 20,623 24700 © 36953 1,808] 303,633 - 74,134 285,551  39,404| 702,722
21 2024| 20,623 24,700 -~ 36,953 . 1,808] 303,633 - 74,134 285551 © 39,404] 702,722
22| 2025) 20,623 24,700 . 36953 . 1,808| 303,633 | 74,134 285551 . 39.404| 702,722
23| 2026 20,623 ¢ 24,700 - 36,953 1,808| 303,633 - 74,134 285551 .- 39,404| 702,722
24| 2027) 20,623 24,700 36953  1,808| 303,633 74,134 285,551  39,404] 702,722
25| 2028] 20623 24,700 . 36953 18081 303633 74134 285551

139,404

702,722



' 16.4

-Table 16 37 Vehicle Operatmg Cost Saving by Dr:vmg on 12,3 km Distance

Unit Dong/Vchlch,

Project Road - Street V.0.C.Savinsg
_ . 2004-2020 - 1998 2020 1998 2020
Passenger Car 23,764 35,0953 41,771 {2,189 18,007
Bus ’ 30,959 36,188 42,546 8.229 F1587
Truck D320 51,045 56,346 13,825 19,127
Motor Cycle 4,022 4,391 4,711 369 689

T.ablc_.16.3.8 19 the result of calculafion of V.0.C saving behefit by the Project.

Table 16.3. 8 Vehlcle Operatmg Cost Savmg Beneﬁt from ngher Des:;,n Standard

Uma Million Dong

- V.0.C. Benefit / Vehicle

Economlc Cost Beneﬁt Analysns

16.4.‘.1 | Resu_lt "of"Ec_onbihic Analysis

No.| Year VO(,Bcnehs by Driving Speed Difference
- | Pas. Cari Bus | Truck IM Cycle Pas.C‘lr[ Bus L Truck ] M.Cycle [ Tolal
I 2004] 13558 9034 15,004 437 14647 13,280 51,351 16,470 95,748
21 2005 13,801 9,176 - 15329 . - 450] 17,816 14433 56,023 17,282 105,553
3| - 2006] 14,048 9320 15557 463 21,671 - 15,685 61,120 . 18,i33 116,609
4] 2007 14299 9466 15788 476 26,361 - 17,046 66,680 . 19,027 ¢ 129,114
C50 . 2008] 14,555 0 9,614 16,022 490l 32,065 18,525 72,746 19,964 143,301
T 6] 20090 14,816 9765 16260 - 504] 39,004 - 20,133 79,364 20948 159,449
Sl 2010f 15,081 0 9918 16,502 518] 47444 21,880 - 86,584 . - 21,980 177,888
8l - 2011) 15351 10,074 - 16,747 - . 533 56353 22,919 91,342 . 21,155 191,768
col U 2012) 15626 © 10,232 16996 . 548 66,936 - 24,007 96,361 20,360 207,663
10 . 2013] 15905 - 10,392 17,249 564| 79,505 - 25,146 . 101,656 19,596 - - 225,903
(| 7 2014] 16,190 - 10,555 - 17,505 . S80| 94,435 26340 - 107.241 18,860 246,871
f20 - 2015] 16480 - 10,720 17,765 - - 597| 112,169 - 27,590 : 113,134 18,152 271,045
J13f 2016] 16,775 10,889 18,029 614] 133,233 28,900 . 119,350 17470 298,954
14| © 2017) 17,075 11,059 18,297 632| 158,252 30,272 - 125908 16,814 331,247
150 - 2018 17381 -11,233 18,569 650{ 187,970 31,709 132,826 16,183 368,689
S16] - 2019 17,692 11409 18,845 668| 223,269 33214 - 140,125 15,575 412,183
17| 20200 18,007 11587 19,027 689| 265,117 34,777 147,802 15016 462,713
18| - 2021] 18007 . 11,587 19,127 680| 265,017 . 34,777 147.802 © - 15016 462,713
C19f 0 2022) 18,007 11,587 19,127 689 265117 34771 147,802 15016 462,713
200 2023 18007  FES87 19427 0 689) 265117 34,777 - 147,802 15016 462,713
21} - 2024| 18,007 1L587 19,127 - 6RY} 265,117 34777 147,802 15016 462,713
22| 20250 18007 © 11587 19,127 689| 265,117 34,777 147,802 15016 462,713
co3l 2026|1007 11,587 19,027 0 o89| 265,117 - 34777 147,802 15016 . 462,713
24| 2027) 18007 11587 T 19027 0 689| 265,117 34777 147802 15016 462,713
25| 2028 18,007 11587 19,127 6891 265,117 34,777 147,802 15016 462,713

Fherc are three methods for comparlson of economlc costs W1th economic benefits to

select the opt1mum scales of the Pm]ect

1) EIRR 11) net present values, and m) cost




benefit ratio. Here, comp’nmon of EIRR was adoptcd as mdcxcs to plove investment
feasibility. '

Thc 1ntcinal rate of return is the dlscounlcd ratc in which total dlscounted present value
of bcncflts cquale to the total discounted present value of costs. The hlghel the mtu nal
cconomlc rate of return, the higher the priorlty of the Project. If the mtcrmi rate of retum '
: _'tmm out hlgher than the opportunity cost of Cdpltﬂlb that is 12 %, investment is provcd
tobe feasible.

Table 16. 4 | shows comparlson of economic cost with bcncfn at 12 % of opportumty
cost of capltal As shown in the result below, '[Old] dlscounted beneﬁt was blggcr than
ton] discounted cost provmg that the scale of prolect is economically feas.lblc

(1) IBc'nefi.t Cost .Rati_o discOu'nt;ed at 12_% _ 112 . D
" _ (2) Net Present Valué discounted at 12 % 329 449 mllhon Dong

able 16. 4 2 shows the result of the calculatlon of EIRR ’I‘otal cost bcforc dlSCOU]’l{mg is
4, 286 billion Dong, wh;le total benefns 1s 23 420 bﬂhon Dong The bcncfll is 5. 6 umeq _
more than the costs '

_When both were dlscounted at 13 14 %, total costs and beneflt‘; werc both 2 606 bll]l()ﬂ '
: Dong. When dlscounted at 11 %, costs will be less than beneﬂts Whelcas at lhe_
discount raie of 20 % benefits will be less than Ccosts. Thm the EIRR was found to be
13, 14 %. ‘

'Appcndlx 164 ! shows the rcqult of thc calculatlon of EIRR of prestrcqsed concrctc
cable stay main budge alternative schcmc Fconomlc cost of the constructlon cost of the
alternative qcheme is 4, 546 513 mlihon Dong which is 14 % (3 984 4‘32 mllllon Dong)_ :

hlgher than lhe basc case of prestres‘;ed concrete box girder bridge EIRR of prcetresscd_ IR,

a concrete cable stay main bridge schcmc was found to be 12 07 %
The Pro;ect is Judged both fca31blc showmg EIRR of 13 14 % and 12 07 % hlgher thanl

"the opportumty cost of capltal in Vxetnam The base case is recommcndable for"_
~ implementation as the hi gher prior 1ty prOJect. . '

C16-10
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16.4.2  Sensitivity Analysis
( f_) .Summary

Table 164 3 shows possﬂ)le change of EIRR by the deglee of mﬂucnce of future
uncel tainty at cost increase and benef it demease of the Project in the case of base case.

Followings are the result of sensitivity analysis;

- Projeet is feasible eifen_ if the cost. increases afohnd 10 %:
- Project is feasible eVen if the benefit decrease éleund 10 %;
| - Project | is not fea31ble if the cost mcreabe 15 %, | _
. P[‘O]eCt is not feasible if the benehl dec1eases 15 % and
- PmJect is not fea51ble if benefit decreasee 10 % and cost increases 10 %.

TaBle 16.4.3' ' :. Sens_itivitj Analysiswof _Econ__omic Indicators

Cost & Benefits -~ © . Increase & Decrease =~ FIRR

1) Base Case . ool 1314% - Feasible
2Cost 0 10% Increase’ ¢ 12.19% . Feasible
- S 10 % Decrease . = . . 1423%  Feasible = -
. e DT “15% Increase 1176 %  Not Feasible
3) Benefits : - 10 % Deere'lse - 12.09 % Feasible
T e .. 15% Decrease -- 11.54 %  Not Feasible
4) Cost Increase & Benefit Decrease lO % Increase & Decnease 1{.18% Not Feasible

(2)  Cost

': When cost decreases by 10 %, EIRR becomes 14 23 %, whleh is the hlghcsl cconomic
rate of return in the ana1y31s : ‘

3) "Bénefit_' |

o -‘Beneﬁt from the PI‘Q]CCt was assumed not to i mcrease after year 2020 hecause the trafhc'
i usmg the PrOJect famhty is to reaeh o the road capacuy in year 2020, I7 - years after the
_ -begmmng of operatlon Even 1f pI‘OjCClCd road reaches to the cqpacny in year 2016 13

'. years after the begmnmg of operatlon EIRR stxll lemamed 12 24 % whach is considered
o feamble i R [ '



4)  Social Benefit

Decrease of traffic accident, and decrease of social cost such as noise and vibration, air
pollution by adoplmn of higher design stdnda;d as well as vest increased benefit of the
'Icglon(_il_ development are expected.  Those benefits were not mcludul hc1c for EIRR _
oalcuiatioh. | | '

. 165 ~ Estimation of Toll
16.5.1 'Road User Charge '
‘As explamed in the Table {6.5. 1 the ievel of toll fce can be dec1ded in three ways (a)
‘ based on the bencfll (b) in correspondencc {0 other similar toil fac111t1es 'md (c) based

~ on the cost ICCOVGiy of mvestment fund

Table 16.5.1 Deci_s_io_n' of Toll Le'vei and T_oll Policy

(a) Based on Beneﬂt 3 ' I——|Under 70 % of Benefit - |

I (1) Toll Fee - (b) Rcfer to Othex To]l Level IfIThangLong & ChungDung | :

(c) Based on Cost Recovery HNOI Applicable L "

S Bd\Ed on Beneﬁt in Futurt, L I—lNot Apphcab]e L |
l(z)Ton Pollcy R P ‘ T
. —l ased on Public Beneﬁt ‘ }——[Trafhc Control Fee - | _

Cost wcovcny bsscd on 1011(0) policy is usua!ly used fm prlvate toll road managed by
private compdny undc1 the approval of fee by the government Thanh Trl bridge and : '
the ring road has such a h1g11 pubilc nature as to use publlc fund Accoxdmgly Icvel of
toll fee has to be based on the beneflt raised from the Pl OJE:Ct '

16.5.2 Toll Fee and Road Users"Beneﬁ_t -
' . Table 16.5.2 shows road users beneflts of passengcr car bus truck and of motor cycle

-Users benef; it of the Pl‘O_]CCt con31sts from three 1tems Ry tnme cost savmg of passenger
- 2) vehlcle operatmg cost sdvmg from dlstance reductlon “and 3) vehlclc opcratlon cost
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saving from higher design standards,
Following unit data were used for the benefit calculation:

P.Car 30km/h, Bus,Truck and M.Cycle 25km/h in 1998

-1} Driving speed on":strcct :
- ' P.Car 20km/h, Bus,Truck and M.Cycle 18km/h in 2020

2)  Driving speed on the Project highway:  P.Car 7_0k1h/h, Bus & Truck 60km/h,
I _ ' M.Cycle 50km/h |
3)' Time cost of paésonger (D_on'g/minute):' P.Car 98, Bus 178, M.Cycle 22

Time oost saving and V_.O.C saving were measured by the difference between using 12.3

km on toll road and using 17 km = - 20 km on city road by vehicle modes based on the
. trafﬁc orsgm / destination survey Appendlx T'tble Al6.3.5 glves the t:me savmg when
' u%ers use the toll 1oad 1nstead of the road network in the c1ty '

Table 16.5. 2 Road Users Beneﬁt by One Trlp in Years 1998 and 2020
' Uml Donglvchu,lc

Vehicle Tlmc S'wmg Bcneﬁl Vehiclc Operaling Cosl Saving Beneﬁl

Total Road Users® Benefit

Type y Distance Saving Design Dilference L -
1998 - 2020 S 1998 ¢ 2020] 1998 | 2020 1998 - 2020
P. Car 2,379 4,387 - 17,751 20,623 12,189 18,007 . 32,5109 43,017
Bus CO6,128 0 9364 - 22751 24,700 8,229] 11,5871 ~ .- 37,108 43,651
Truck o0 0 334770 36,9531 13,825 19,127 47,302 56,080
M.Cycle + 588] 946] . 1,685 - 1,808 - 369 689 2,642 3443

Ref: Appendix Table 16.10 Unit Time Saving by Using Project Road

 Level of toll fee must be less than users’ benefit. Appendix table A16.5.1 shows present
_ 7' toll rate of Thang Long brldgc mciudmg 15 km of Thang Long — Noi Bai hlghway
['ablc 16. 5 3 shows the relalion between users’ benefxt and present toll rate of Thang

Long brldge

- _ Table 16. 5, 3 Estlmatmn of Toll Fee Bal.mwd w:th Road Users Benef' t
dnd w1th the PmJecl: ‘ _
: Unit: ljollg '

- [Wehicle .

1998 = - : _ - 2020 e
e Ty.pc. Users’ Toll/bs. | Thang Long : Casr. t o C'N;c 2
- Benefit Ratio | = Toll * BLIICﬁl IHB rallo! Toll - Bcnciii ]TIB l"lll()] Toll
Passenger Car 32,5190 - 369% 12,600 43,017 . 369% - 15874) . 43,017 70% 30,112
Bus - 37,108] - 579 % - 21,480 45,651 © 579% - 206426] 45651 - T0% - 31,956
- Truck o0 - 47,302 - 483 % 22,840f - 56,080 483 % . 27,079 & 56,080 0% 39,256
Motor Cycle L 2.642] C378% S 1,000) 3443 378% - 1308 - 3443 - 0% 2410
Average 20,893| 452 % 14,330 37048 . 452% 17,6701 37,048 70% 25934

| .+ Ref: Appendix Table A16.5.1

16415
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16.5.3

Toll on Thanh Tri bridge for 1998 was assumed to charge the same toll as Thang Long
bridge since it is rcasonable and 1'éa_listic to charge of average toll of 45.2 % of users

benefit.

_ _Toll fee in future will increase as users’ benefit increase in accoxddnce with congestion
' increase in the city road. I‘hetefoxe folIowmg two cases of toll were used for estimation

_of revenue calculatlon

‘Case I: To keep thc same toIl bcnoilt ratio at plcsent dvcmgc 45 2 % (ill yodr 2020
Cdse 2: Togr adually increase from 45 2% of bencflt in year 1998 to 70 % in 2020 -

Toll Revenue

| Toll revenues wcse calcuiated for Case 1 and Case 2. Yearly 1nc1ease rate of toll from

1998 to 20?8 are shown as bellow

”Vehicle'- R ‘Casel . Case2

Passengercar . S 128% . 427 %

S Bus . oo 095% 0 o 1.82% -
CoTmek 0 078% . 249%

- Motor Cycle . 125% 7 408%

Average 107% . - 316%

Toll fee may increase based on increase of b.é,ne.fit's.'uo to year 2020. In 2020, _tljoffi_c

~ demand is estimated to exceed the c.'ap'acily Therefore dftor 2020, toll fee will hav:e' to be

set at traffic controi - based fee It mcam some users of the toll road may be forced to

leave by the 1d1se of toll fee over 4 % wuh no relfmon to’ uscrs bcneflt

Table 16.5.4 shows toll revenue multlplied by numbcr of IlafﬁL ba‘;cd on thc toll rate

under the assumptlon cxplamed dbOVE:

- The toll collccllon system for the pro;ect road needs to be con51dered as d part of the :mg '
~road to be completed in the future. The prOJcct road was dcmgncd to bulld a barrier type:_ '

toll gate on main highway, and to adop{ a flat toll charge system !
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