Chapter X1V Preliminary Economic Analysis

14.1 Purpose and Methodology of Economic Analysis

14.1.1 Purpose

The purpose of the cconomic analysis is to appraise the feasibility of the master plan for the
studicd port before conducting a feasibility study of the short term plan. The preliminary
economic cvaluation of a project should show whether the project is justifiable from the

viewpoint of the national economy by assessing its contribution to the national economy.

14.1.2 Methodology

An economic analysis will be carried out according to the following method, Master plan will
be defined and compared with the “Without-the-project case”. All benefits and costs in market
price of the difference between “With-the-project case” and “Without-the-project case” will be
calculated and evaluated.
Thete are various methods to evaluate the feasibility of this type of development project. The
cconomic internal rate of return (EIRR) and the benefil /eost ratio (B/C ratio) based on a cost -
benefit analysis are used to appraise the feasibitity of the project in this study.
The BIRR is a discount rale which makes the costs and the benefits of the project during the
project life equal. The benefit /cost ratio based on the present value of bencfits and costs is
obtained by dividing the benefits by the costs. A ratio greater than one implies that the project is

acceptable.

14.2 Prerequisites for the Economic Analysis

14.2.1 Base Year
The “Basc Year” here means the standard year in the estimation of costs and benefits. Taking
into consideration the base year in the estimation of construction cost, 1997 is set as the “Base

Year” of the study.
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14.2.2 Project Life

The period of calculation {project life) in the cconomic analysis is assumed to be 30 years

from the time of constrection.

14.2.3 Foreign Exchange Rate
The exchange rate adopted for this analysis is US$ 1.00 = Rs 35.10 = ¥ 113.80 {as of May

1997), the same rate as used in the cost estimation.

14.2.4 “With-the-project” case and “Without-the-project” Case

A cost-benefit analysis is conducted on the difference between the “With-the-project” casc
where investment is made and the “Without-the-project” case where no investment is made. In
other words, incremental benefits and costs arising from the proposed investnient are compared.
In this study, the two projects, Container Terminal Project (Altemative-6) and Main Channel
Deepening Project {AItémativc—iﬁ) are assessed individually.

Following conditions are adopted as the “Without-the-project” case for each project.

(1) Container Terminal Project
1) Noinvestment is made for construction of new berth in front of Indira Watl.
2y  When handling volume of container cargo in Mumbai Port reaches the maximum volume

of handling capacity, the container cargo which can not be handled in Mumbai Port is

assumed to divert to Jawaharlal-Nehru Poit.
3) The new berth for handling containers overflowing from Mumbai Post is assumed to be
constructed in JNP.
4) Conventional cargo and dry bulk cargo are handled at Mumbai Port as they are at present.
5) The size of vessels and the working efliciency of cargo handling are not the same as

“With-the-project” case.

(2) Main Channet Deepening Project
1) Main channel is not deepened from present level,

2) The size of vessels and the working efficiency of cargo handling are not the same as

“With-the-project” case.
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14,3 Benefits of the Project

14.3.1 Benefit Items

As benefits brought about by the master plan of the studicd port, the following items are

identified.
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Savings in ship waiting costs at an offshore anchorage

Savings in sca transportation cdsls

Saving in ship staying costs at a berth

Savings in land transportation cost

Savings in the new investment for construction of new berth for handling the container
cargoes in another port

Reduction of cargo damage and accidents at the port

Promotion of regional econornic development

Increase in employment opportunities and incomes

Reduction of the traffic congestion in Mumbai

TItems 1), 2), 3), 4) and 5) are considered countable in this study and the monetary benefits of

those tlems are counted.

14.3.2 Calculation of Benefits

{1) Savings in ship waiting costs

In the “With-the-project” case to implement the proposed project, the total ship staying cost at

the pori consisting of waiting costs at an offshore anchorage is less than that of the “Without-the -

project” case. The difference of the costs between “With-the-project” case and “Without the-

project” case is counted as a benefil. Savings in ship waiting costs are counted for the three

projects.

In this study, it is assumed that 50 % of the benelits is assured to return to India through the

market mechanism of the world shipping.

The waiting lime is estimated by using a computer simulation.
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(2) Savings in sea transportation costs

Generally, larger vessels transport cargo at lower costs. Hence, in “With-the-project” case in
which deeper berths are prepared sea transpostation costs are less than those of “Without-the-
project” case. The difterence of the costs between “With-the-project” and “Without-the-project”
is counted as a benefit. These benefits are counted in the Container Terminal Project and the Main

Channe! Deepening Project.

(3) Savings in land transportation costs

When container cargo volume reaches the maximum volume of handling capacity of Mumbai
Port, the container cargo which could not be received at Mumbai Port is assumed 1o mainly
originate from or be destined to Mumbai City and to divert to Jawaharlal-Nehru Port and detour
land transport. Such incremental detour land fransport costs in “Without-the-project” casc are
counted as the benefits generated from the proposed project. These benefits are counted in the

Container Terminal Project.

(4) Savings in the new investment for construction of new beith for handling the container
cargoes in another port
When the volume of containers exceeds the handling capacity of MBP, a new berth is required to
be constructed at another port to receive containers over flown from MBP. The cost of

construction for the berth is counted as a benefit of “Withoul-the-project” case.

(5) Total benefits

The results of above calculation are shown in Table 14.3.1 and 14.3.2.

Table 14.3.1 Result of Benefits Calculation of Container Terminal Project

Type of Benefit Rs million

Savings in waiting costs of ship 30,299.5
Savings in sca transportation costs 48,620.0
Savings in land transportation costs 12,8750
Savings in construction costs for new berth 6,905.6
Total 98,760.1
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Table 14.3.2 Result of Benefits Calculation of Main Channel Project

Type of Benefit Rsmillion —
Savings in waiting costs of ship 688.0
Savings in sea transportation costs 36,2972
L Total 36,985.2 o

14.4 Costs of the Project

i4.4.1 Construction costs

(1) Construction costs of container terminal project

Construction costs are divided into such categorics as civil costs and mechanical costs. Main

mechanical costs are purchasing of handling equipment. Consliuction costs ar¢ estimated in

Chapter 13.3.

(2) Maintenance costs of container terminal project

The cosls of maintaining the port facilitics is assumed to be a fixed portion (1% for infra

structures, 4 % for handling equipment) of the original construction costs excluding the costs of

dredging.

(3) Total costs

The result of above calculation are shown in Table 14.4.1 and 14.4.2.

Table 14.4.1 Result of Cost Caleulation of Container Terminal Project

Type of Cost Rs million

Construction costs 14.941.6
Dredging costs 7.061.1
Maintenance costs 10,367.2
Total 32,370.0

Table 14.4.2 Result of Cost Calculation of Main Channel Project

Type of Cost Rs million
Dredging costs 18,602.0
Total 18,662.0
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14.5 Result of Economic Analysis
14.5.1 Calculation of the EIRR

The economic internal rate of retum (EIRR) based on a cost -benefit analysis is used to
appraise the economic feasibilily of the project.
The EIRR is a discount rate which makes the costs and benefits of a project during the project
life cqual.
It is calculated by using the following formula.
E": Bi-Ci _ 0
A+
where; n :Period of economic caleulation (project life)
Bi  :Benefitini.- the year
Ci  :Costin i.-the year
r : Discount rate

"Fhe results of the EIRR calculation are shown in Table 14.5.1.

Table 14.5.1 Result of EIRR calculation

Project EIRR
Container Terminal Project 17.9%
Main Channel Deepening Project 11.9%

14.5.2 Calculation of the Benefit /Cost Ratio

The benefit / cost ratio is obtained by dividing the benefit by the cost. The result of the B/C is
shown in Table 14.5.2.

Table 14.5.2 Result of B/C calculation.

Project B/C
Container Terminal Project 1.53
Main Channel Deepening Project 1.11
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14.5.3 Result of Kconomic Analysis

It is generally considered that a project with an EIRR of more than 10% is economically
feasible for infrastructure of social service projects.

As to the benefit / cost ratio, a ratio greater than one implies that the project is acceptable,
while a ratio less than one implies that the project is vnacceptable.

The resulting EIRRs of the three |$r0jcc(s exceed 10 % and B /C ratio is geeater than one.

Therefore the proposed projects are justifiable from the viewpoint of the national economy.
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Chapter XV Improvement Plan of Management and Opevation System
15.1 General Principles of Port Management and Operation

Port Authoritics should focws on the following three points for port management and

opecration o altract port users.

(1) Efficient services
High productivity of cargo handling, seamless smooth operation and speedy procedure for
cargo clearance are necessary. These encourage port users (0 minimize the cost of transport

throngh a port.

(2) Reliability and avaitability of port facilities

Port facilities and cargo handling equipment must be well maintained so that pott users can
make full use of facilities and equipment. Breakdown time must be minimized. Storage facilitics
should be well-designed to prevent cargo damages. Security measures for cargoes of
countcrmeasures against pilferage must be taken effectively. Cargo handling operation is accurate,

carcful and safe.

(3) Reasonable tariff

Port charges should be competitive but must cover the cost of construction, management and
maintenance of port facilitics. Furthenmore, tariff structure should encourage port users to use port

facilities efficiently.

15.2 Future Port Management and Operation System for MBP
15.2.1 Existing Problems in MBP

(1) Open Container Terminal System

MBPT has not yet introduced a closed container terminal system. Both MBPT and the

private sector are involved in container handling operations in the porl. Loading/unloading,



marshaling, stacking and moving containers are fragmented, not organized or not synchronized.
Nobody supervises or controls overall container handling operations in the dock area, Direct
receiving from a shipper to a ship/direct delivery from a ship 1o a consignee is the prevaiting mode
of operation in the port. This results in low productivity of container handling opcrations and

congestion in the quay side areas in the poit.

(2) Inefficient cargo handling

Productivity of container loading/unloading is very low compared to other ports in Asian
countries. According to MBPF’s statistics, productivity is 5.6 Boxes per hour per crane in case of
quay side gantry crane. Above mentioned open container lenninal system results in inefficient
container handling.

As for break bulk cargo handling, insufficient space and shortage of suitable equipment to
handle various kind of cargoes, for example, attachments for fork lifts, result in low productivity
and risk cargo damage.

Low productivity and inefficient cargo handling make tum around time of vessels long and

berth occupancy rate high. Consequently, vessels have to wait for a long time in the stream before
berthing.

(3) Time consuming procedures for cargo clearance

Time consuming procedures make containers at stacking yard and CFS in the port area stay
for a long time. The main reason is that custom clearance needs a long time because of
complicated procedures, manual documentation and high ratio of physical inspeétion of cargoes.
In case of physical inspection for detecting bombs or arms, in particular, it is required to destuff all

cargoes from a container undet the customs formalities.
15.2.2 Future Port Management and Operation System
{1) Container Terminal Management
MBPT should adopt the closed container terminal systemn. In a closed container terminal

surrounded with fences, gate clerks at the terminal gates check inflow/outflow of containers. A

terminal operator controls container traffic in the terminal and takes full responsibility of
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containers within its own terminal after receiving through a terminal gate till loading onto a
container vessel in export and vice versa in import. It is possible to increase capacity and
efficiency of conlainer handling by adopting the closed container terminal system. In the highly
competitive international shipping business ol today, it is necessary to upgrade services to port

users or the national cconomy of India will sufter.
(2) Principles of Container Terminal Operations

{a) Operation time
Container loading/discharging, container handling at CY in the Victoria Dock
24 hours operation 3 shifls

No holidays but workers can take holidays in tum. (13 days)

(b) Prohibition of direct loading/delivery at quay side
As mentioned above direct loading/delivery causes congestion of quay sides and must be

prohibited.

{¢) Delivering/receiving emply containers at CY in the Victoria Dock is prohibited. Empty

containers may be picked up/ retumed only at CFS or Container depot.

{d) Principles of container movement

1) Expont

‘a) FCL cargo stuffed at a factory
The terminal operator begins to receive export containers six days before the arrival
of the vessel. Sliippers have to carry loaded containers to CY in the Victoria Dock by the
cut-off time, a day before the arrival of the vesse), After customs clearance the terminal
operator loads them onto the ship,
In case of containers that have been cleared at an ICD, containers are carried into CY

in the Victoria Dock a day before the arrival of the ship.
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b} I'Cl.. cargo stffed at CI'S
Shippers have to carry cargoes to CFS two days before the arrival of the vessel. After
customs clearance CES operator stuffs the cargoes into conlainers, Private transpotters

canry the containers to CY in the Victosia Dock a day before the arrival of the vessel.

¢) [.Cl. cargo
Shippers have to carry cargoes to CES three days before the arrival of the vessel.
After customs clearance CES operator consolidates the cargoes into a container. Private
transporters carvics the container to CY in the Victoria Dock a day before the arrival of the

vessel.
2) Iimport

a) FCL cargo to be destuffed at a factory
The terminal operator stacks discharged containers at CY in the Vicloria Dock. After
customs clearance or getting penmission of bonded transport to ICD, the containers can be
brought out from the marine terminal. Free time (the period for which storage charge is not
imposed) is seven days after the date of discharging. But the number of containers to be
destuffed at a factory is expected to increase and it will exceed the stacking capacity of the
yard in the future. The terminal operator can make the free time shorter considering the

number of containers in the fuiure.

b) FCL cargo to be destuffed at CFS and LCL cargo
Terminal operator stacks diséhargcd containers at CY in the Victoria Dock
temporarily. After finishing container loading operation terminal operator carries the
discharged containers to CFS. CFS operator destuffs cargoes from the containers and

stores the cargoes at CFS. After customs clearance consignees receive the cargoes.

3} Transhipment

Transhipment containers (loaded or empty) are allowed to be stacked at CY in the
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Victoria Dock for a specific periokd.
4) Refrigerated containers
a) Export
Shippers deliver loaded containers to terminal operator at CY in the Victoria Dock.
b) Import

Terminal operator delivers cleared containers to consigaces at CY in the Victoria Dock.

(c) Berth assignmment

MBPT should assign new beiths of Harbour Wall to shipping lines on a first come first
served basis. In case of continuous berth, it is possible to berth a large ship whose LLOA exceeds
the length of one berth by allotting small ships to other berths. It is also possible for four small
ships to berth simultancously. Such flexible and efficicnt beith assignment is a merit of
continuous berths.

Leasing out a berth of Harbour Wall to a specific shipping line contracting with MBPT is an
option to be considered, But leasing the betth is not appropriate from the point of view of using
port facilities efficiently. If MBPT allocates and leases out the berth and allows the shipping line
to use the berth exclusively, the shipping line can make its own berthing plan based on the
schedule of calling vessels, and control the overall operation from entry to departure of its vessels.
The shipping linc can use the berth efficiently, however other shipping lines not contracting with
MBPT wili have to use other common use berths of Ballard Pier even if the berth of Harbour Wall
is idle. Consequently berth waiting time will be longer. Flexibility of berth assignment and overall

efficiency of berth use will be lost if MBPT leases berths to individual shipping lines,

() Terminal operator

Container terminal operations include various operations; for example, loading/unloading
with quay side gantry cranes, hauling containers from quay to CY in the Victoria Dock through
the access bridge and vice versa, tallying loaded/discharged conlainers, checking containers and
documents at gate posts, RTG (rubber tired gantry crane) operation at CY in the Victoria Dock,
yard planning and inventory control, monitoring and maintaining the temperature of refrigerated
containers. Terminal operator is required to supervise overall operation and conlro! the container

traffic within the dock area (from quay side to CY). At the Ballard Pier MBPT is the possible
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termina) operator.
The candidates to serve as terminal operator of CY in the Victoria Dock are as follows:
1) MBPT
MBPT operates all the container handling from quay side to CY. MBPT provides all the

cargo handling equipment (quay side ganiry cranes, RTGs, tractors and chassis).

2) New company (Joint venture of MBPT and private companies)

MBPT and private sector jointly establish a new company for supervising or operating
all the container handling at the new terminal. MBPT provides and leases all the container
tcmﬁnal facilities, such as cargo handling equipment (quay side gantry cranes, RTGs, tractors
and chassis), control office, gates and CY in the Vicloria Dock, to the new company, The
new company pays MBPT lease fec and dividend.

MBPT can also contribute its own port facilities provided to the new company instead
of investing cash at the establishment. In such case MBPT receives only dividend from the
new company.

The new company employs some part of dock workers in the port as permanent workers
and trains them, The agreeme.nt with the trade unions in the port of Mumbai is critical and
indispensable. Therefore it is essential to persuade the trade unions to aceept the workers’
transfer from MBPT to the new company. |

It is necessary to limit the share of the foreign company to less than 75% according to

the liberalized economic policy.

3) Private companies (shipping lines/agents, transporters, stevedore companies or their joint
ventures)

MBPT divides the new CY in the Victoria Dock into two portions and allocates and
leases them 1o private companies. If MBPT leases all the container yard in the Victoria Dock
to one company monopolizing container handling, there will be no competition and cargo
handling charges may increase. It is advisable to divide the yard to encourage competition
among the companies.

The private companies are tesponsible for the container handling operations from quay

side to CFS. The above mentioned companies can form a joint venture.
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MBPT provides container handling equipment (quay side gantry cranes and RTGs) and
terminal office besides the yard, The private companies provide their own equipment
including tractors and chassis. ‘I'he private companies pay MBPT lease fee for CY in the

Victoria Dock, container handling equipment and terminal office,

4) Private company + MBPT

This is the combination of alfcmaiivc 1) and 3). The container yard in the Victoria Dock
is divided into two portions. MBPT leases one of the yards to the private company and
operates container handling at the other yard by itself. The aim of this altemative is to
stimulate competition between MBPT and the private company and improve cargo handling

efficiency of MBPT as a public autherity.
5) Private company + ncw company

This is the combination of alternative 2) and 3). The container yard in the Victoria Dock
is divided into two portions. MBPT leases one of the yards to the private conipany and the
other to the newly established company.

Table 15.2.1 shows a swnmary of the alternatives.

Table 15.2.1 The Candidates of the Terminal Operator

Alternative Victoria Dock1 | Victoria Dock II Ballard Picr |
1 MBPT MBPT
2 1 7 TheNew Company - - 'MBPT
3 Private Seclor Private Sector MBPT
4 Private Sector MBPT MBPT
5 Private Sector | The New Company MBPT

Though it is assumed in these altematives that MBPT constructs the quay, CY in the Victoria

Dock, gates and office building and provide container-handling equipment and leases them to the

specific companies, it is possible to consider the BOT scheme as an option in case of private

sector involvement. Private companies reclaim the Victoria Dock, construct the quay wall, CY,

office building and gates and procure container handling equipment. The private company uses

the berth exclusively as well as CY in the Victoria Dock.
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Under the ordinary BOT scheme, private companies have to invest in dredging the approach
channel and basin along the quay they use exclusively. The dredging cost is expected to be very
high because hard rock layer may lic in a shallow pait of the seabed in the proposed area and
maintenance dredging may be necded at least once a year. Therefore private sector may be hesitant
to patticipate in this BOT scheme. It is possible to exclude the dredging from the BOT scheme to
encourage private sector participation. However, it is difficult for MBPT to find the rationale to
invest in dredging the approach channel and the basin for specific private companies. Therefore
BOT scheme is not advisable.

In comparing the five alternatives mentioned above, the following points should be
considered.

a) Efficiency of container handling

b) Efficiency of land use of CY in the Victoria Dock

¢) Fairness of berth assignment

d) Impact on employment of dock workers

¢) Investment cost of MBPT

f) Control of container traffic inside the port arca

g) Consistency with the Government policy, private participation in the port sector
Each alternative has the following advantages and disadvantages.

- ¥ MBPT becomes the terminal operator, lack of competition and low productivity of
loading/unloading containers will continue. But the container yard in the Victoria Dock would be
used efficiently and flexibly according to the fluctuation of container volume and overall container
traffic would be controlled within thé port area. There will be no conflict with Uadé unions

conceming employment of dock workers.

- MBPT should nominate foreign shipping lines or foreign terminal operators as joint venture
partners if MBPT selects altemative 2). They have sufficient knowledge, experience and expertise
in the operation and management of modem container terminals in other countries. The aim of
this alternative is to train dock workers and introduce efficient container handling techniques and

know-how of modem container terminal management into the port of Mumbai.
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Foreign private companies are likely to usc their own personnel for operations to achieve
high productivity or throughput. But at present, this is not penmitted. Tt is necessary for some part
of dock workers to be transferred from MBPT to the new company. Training the dock workers to
make them competent in container handling is essential even though it may take a long time.

The trade unions will probably oppose the transfer of the dock workers if their working
conditions are changed unfavorably. It may be neeessary (o raise the wage rates or allowances as
incentives subject to the profit of the new company and improvement of cargo handling

efficiency.

- If private companies become terminal operators, they will compete with each other for the
number of handling containers. Consequently high productivity is expected. On the other hand,
dividing the container yard in the Victoria Dock into two terminals makes it impossible to use the
yard flexibly according to fluctuation of containers volumes or store the maximum capacity of
containers in the yard. It is expected that one terminal would be full of containers and congested,
whereas the other terminal would not be crowded. In this type of operation, overall traffic within

the port arca can not be controlled.

- MBPT should allow the private companies to decide freely the handling charges based on the
agrecment with their customers, shipping lines and fix only the ceilings of the charges. If the tanft
is decided by MBPT, private companies will have no incentive to increase the throughput of

containers,

- In case of altemalive 1) or 2), it is possible for the terminal operator to entrust private companies,

stevedore companies or transporters with actual container handling operations.
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15.3 Simplified Tariff System to be Proposed for MBP
15.3.1 General

As chapter 8 shows, MBPT’s tasiff structure is complicated compared to that of INPT. The
tariff was originally compiled for break bulk cargo, and later modified with the onset of
containerization. Thercfore the tanff structure does not match with the operation of container
handling. MBPT should make the tariffs simple, cost retated and consisient with cbntainerization.

The pereentage of demrrage fee on generat cargo to the total of cargo handling and storage
charges is high (32.6% in 1996-97, 34.7% in 1995-96). Inefficient cargo handling and time
consuming customs clearance increase dwelling time of cargoes at the storage arca. Consequently
the less efficient cargo handling is; the more-charges MBPT receives under the present tariff
structure. If cargo handling efficiency is improved the revenue of MBPT will decrease. To avoid
such a situation MBPT should change the tasiff structure and induce port users o use port
facilities efficiently through the new tariff system,

I is also necessary to introduce a tariff structure consistent with the closed container systems

to be proposed.
15.3.2 Simplified Tariffs
To simplify the present tariffs MBPT should consider the following items.

(1) Pilotage and towage (lug assistance)
Though pilotage and towage (tug assistance) are merged at present, it is necessary to
separate them into different categories. Pitotage should be charged on the GRT of the vessel

and the operation time, Towage and tug assistance fee should be charged on the time of tug

operation and the horse power of tugs.

(2) Berth hire fee

Berth hire fee should be charged every 12 hours for container vessels on condition that

container handling efficiency is improved and berthin g time of a vessel is shortened.
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(3) Charges on container handling and movement
MBPT should introcuce the charges for handling and movement of containers if MBPT

becomes the terminal operator. For example, it is necessary (o charge for the following
movement of containers based on container size (20 fect, 40 feet or clse) and type (nommal,
reefer or dangerous ctc.).

a) From ship to CY or vice versa

b) From CY to CES {container depot) or vice versa

¢) From CY to railway flat or vice versa

d) From CY to truck or vice versa
It is necessary to introduce vohune discount rate besides standard rate (o encourage shipping

lines to load/discharge containers in the port of Mumbai.

(4) Container Storage Charge (Demurrage)

At present, FCL import container’s free days arc seven working days following the
General Landing Date (GLD) of the vessel. (Ihe GLD is calculated as the date on which two
thirds of cargo tonnage is discharged.) On the other hand, LCL import container’s free days arc
ten days following the GLD.

On export containerized cargoes, deniurrage is payable from the date of receipt up (o the
date-of stuffing of cargoes into containers. If cargo at transit shed is stuffed within seven days,
- no demurrage is payable. In case of carfoes stoted in open yard, free days are 10 days.

It is necessary to modify the container storage charge suitable for the closed container

terminal system: By shortening the dwelling time of containers in CY, the handling capacity of
-container yard will increase. In case of import containers, free days should be calculated from
the date of discharging rather than GLD.- MBPT should shorten the frec time for export
containers to seven days prior to the date of shipment. The period-of storage at CY in the
Victoria Dock and CFS {(or Container Depot) should be included in this frée time.

Table 15.3.1 Other Ports’ Free Times

Export Import Transhipment
JNPT 7 days 3 days 30 days
Dubai 10 days 10 days 20 days
Singapore 3 days 3 days 7 days
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Table 15.3.1 shows other poits’ free times. ach port makes the frec time of transhipment
containers longer than that of import/export containers to increase the number of transhipment
containers.

Demurage should be more expensive than storage fees of warehouses oulside the port.
Otherwise the consignees use CY as their own storage facilitics. Most consignees are likely to
make efforts to pick up the containers by the expiration of free time to avoid paying demurrage.

Ii is expected that the number of containers handled in the Port of Mumbai will increase
and that CY in the Victoria Dock wil! become congested in future. In such a case MBPT should

shorten the period of free time and encourage consignees to pick up their containers earlier.

(5) Lease fee
If MBPT leases the container yard in the Victoria Dock and container handling equipment
to private companies or the new established company, the lease fee is decided on the
negotiation with the lessee. The amount of the lease fee should be high enough to cover the cost
of construction, management and maintenance of the facililies. On the other hand, to encourage
shipping companies to use the Port of Mumbai, lease fee should be competitive. It is necessary
for MBPT to introduce the rebate systern or the volume discount rate of the lease fee. If the
annual throughput exceeds the minimum requirement, MBPT discounts the lease fee payable
based on the exceeding part of container volume or pays back some potion of lease fee to the
lessee. Figure 15.3.1 shows that if the lessce achicve the ideal annual throughput, the lease fee
will became the minimum. On the other hand, the lessee must pay more lease fec as a penalty if
its annual throughput is under the minimum requirement based on the agreement with MBPT.
In addition, if MBPT would like to keep the number of containers handled in the port within
the maximum capacity of the port, it is also possible to raise the lease fee as described in figure
15.3.1. If the annual throughput exceeds the maximum capacity of the container terminal, the

lessee have to pay more fee for the congestion caused by the incremental containers.
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Figure 15.3.1 Structure of Lease Fee
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15.4 Simplificd Documentation and Information Systems
15.4.1 General

MBPT has alteady introduced a Management Information System. But this is a closed
system used by staff of MBPT. The private sector does not participate in this systent. Customs has
also already introduced a computer system, which functions as a database to assist custom officers
in deciding the value of import commoditics. But Indian Customs is implementing EDI
{Electronic Data Exchange)Systems now.

So far private companies are forced to submit many documents to MBPT or Customs to
conduct trade. For example, shipping agents have to submit Tmport General Manifest and berth
allotment application to the Port Trust where the staff of the Port Trust input the necessary data
into computers. There still remains a lot of paper work between MBPT or Customs and private
companies and they enter same kind of basic information into different documents repeatedly,
sometimes resulting in inpul errors.

At present MBPT and private companies exchange a lot of documents concerning export and
import procedures. Officials spend much of their time checking and verifying cargoes and
documents at cach stage. If computer systems were introduced, and it is possible use repeatedly
the information once fed into computers, procedures could be streamiined and the time required
by port users to finish necessary procedures for cargo clearance could be reduced. To simplify
documentation it is necessary to introduce an open information system involving the private sector.
The participants of this open information system would be shipping companies/agents, customs
brokers, freight forwarders, transporters, warehouse operators and banks besides the Port Trust
and Customs. Through connection with a host computer, every participant of this system can
quickly input necessary data and transmit them (o the host computer and receive timely
responses from official organizations. The participant can then forward cargoes to the next
procedure.

But the following points should be considered before introduction of new computer system.

- Amendment of relevant laws and regulations

- Consensus and cooperation among related official organizations and private sector
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Introduction of a computer information system incvitably results in job losscs, so it is
essential to consider a method which minimizes conflicts with trade unions in the pott, it is also

necessary to retrain workers so that they may find work elscwhere.

15.4.2 Concept of New Systems

Following figures show the concept of the new systems.

Shipping linc/agent ]

Iinport
Permission

Payment of

Port Charges

F 3

a

Cargo rKlcase Permission

rges D/O

Transporter Forwarder Customs broker Paymeat of duty

Insthuctions AN

AN Armival Notice Instructions

D/O : Delivery Order Consignee //

IGM : Import General Manifest

Figure 15.4.1 Import Procedures

All the transactions between the participants are sellled by electronic fund transfer from one

party’s account to another party’s account.
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Cargo delivery

Transporter

B/ : Bill of Lading
M/R : Mate’s Receipt
S/A : Shipping Application

S/0 : Shipping Order

Ship I

I .oadin ? M/R

Port Trust

Payment of

MR

Port Charges Forwarder
Instructions 30
) BAC
B/i.
Shipper
Figure 15.4.2 Export Procedures
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Customs

Export
Expori Declaration
Penmission

Customs broker
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Shipping line/agent




(1) Berth assignment

A shipping linefagent inputs the following information into terminal computers in the office

before arvival of the vessel.

- Vessel’s information  Length, breadth, deaflt, GRT, NRT ctc.

- Import General Manifest (IGM)  (This is sent to Custons, too)
A shipping line/agent also requests to MBPT to arrange pilot, tugs, cargo handling equipment and
labor.

MBPT allots a suitable betth to the vessel considering _lhe dimensions of the vesscl, cargocs
to be dischargedfloaded and vessel’s amvival order. MBPT informs the shipping line/agent of the
berth allotted to the vessel (hrough the computer network. After cargo operation is finished MBPT
claims port charges (port dues, pilotage, tug assistance, berth hire, cargo handling charges etc.) to
the shipping linefagent. The payment is made through elecironic fund transfer from the bank

account of shipping line/agent to that of MBPT.

(2} Import procedure

A shipping linefagent informs consignees of a vessel’s arrival. A consignee gets D/O in
exchange of B/L at the office of the shipping Jine/agent. The consignee instructs a customs broker
to submit the import declaration to Customs to clear the cargo. The custom broker inputs
necessary data for import clearance into its teriminal computer. The information is transferred to
the computers in Customs. After gelting import permission from Customs, the consignee instructs
a forwarder to submit necessary documents to MBPT to pick up the cargo from the customs
(bonded}) area in the Port.

MBPT has information about cargo to be discharged and exchanges information on cargocs
with Customs through the network. For example, MBPT informs Customs of the location of
cargoes to be examined by Customs and Customs informs MBPT whether or not cargoes are
already cleared.

A forwarder inputs information of import permission and D/O into the terminal computer
and transmits this information to MBPT. MBPT verifics the information from the forwarder and
Customs and permits the release of cargoes from the bonded area subject to the payment of port

charges. The consignee instructs a transporter to pick up the cargo. MBPT releases the
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consignment after confirming the payment of port charges and inputs the data recording the lease

of cargocs.

(3) Export procedure

A shipper instructs a forwarder to book space on the vessel and submits the Shipping
Application to the shipping line/agent. Shipping line/agent issues Shipping Order to the forwarder.
The shipper instructs a teansporter to deliver cargo to the port arca and instructs a customs broker
to file the Export Declaration with Customs. Afier getting Export Permission, the forwarder
transmits the data of S/O and E/P to MBPT through the computer network. After verifying the
information from Customs and the forwarder, MBPT loads cargo onto the ship. After loading
cargoes, Chief Officer of the vessel issues and hands over Male’s Receipt to MBPT. MBPT
transmits the information of loading to forwarder and sends M/R to the forwarder. The forwarder
gets Bill of Lading in exchange for M/R at the office of the shipping line/agent. The shipper gets

B/L from the forwarder.

(4) Customs clearance

A customs broker inputs necessary data for clearance into terminal computers and transmils
them to the host computer in customs through the network. Customs receives the data and makes
risk assessment of goods based on the customs’ information concerning shipper/consignee stored
in the database. Customs designates the method of examination of import/export cargoes based on
the result of the risk assessment. If Indian Customs introduces the self assessment system of
import declaration, Customs officers have to check the importers’ declared values of import goods.
Computers form the price range using the import history of a specific commodity stored in the
database and customs officers can easily check if the importer’s declared value of cargo is proper.
Computer calculates the amount of duty payéble autornatically. At payment of duties, importers
do not need to go to banks. It is possible to withdraw the amount of duty from the importers® or
customs brokers’ accounts through electronic fund transfer. Another merit of introducing
computers for customs clearance is that importers can not or do not need to bribe customns officers
to speed up the import clearance. It is said that Customs officers are likely to demand some money
to clear goods in many developing countries. (It is not certain that such a thing is done in India.)

By introducing this open system, it is possible to shorten the time from filing Bill of Entry to
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receiving permils of import dramatically.
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15.5 Personnel Management
15.5.1 General Principle

Modemization of port facilitics is necessary for the Port of Mumbai but mechanizaticn and
computerization jnevitably result in job losses for dock workers, On the other hand, it is very
jimportant for MBPT (o maintain its craployment and thus MBPT can not reduce the number of
dock workers drastically. If it did, social unrest would occur. India is suffering from a high
unemployment rate, over 40 %, and it is very difficult to find a job as a permanent worker
elsewhere. MBPT is expected to sustain employment opportunities until other sectors can absorb
the work force in accordance with the development of the Indian economy.

It is forecast that the total amount of personnel expenses will increase due to raises and
inflation. The ratio of personnel cost to the total expenses will also rise. Though MBPT’s financial
situation is good now, MBPT may experience a deficit in future if the volume of cargoes
decreases from the present level due to insufficient investment. Hence it is required to keep
sufficient funds within the organization to invest in capital assets for the port.

From this view point, MBPT needs to aftract more port iraffic through strengthening
competitiveness in the international shipping market. It is required to meet the increasing demand
in the future without increasing the number of workers. Hence it is indispensable to increase the
productivity of every worker. To increase the productivity, both training and incentives are
necessary.

Introduction of the closed container terminal systems decreases the necessary number of
dock workers involved in container handling at quay side, whereas it needs more operatoss of
quay side gantry cranes and RTGs, drivers of chassis trailers, gate clerks and workers in CESs or
container depots. In the future MBPT should re-allocate surplus workers to the section in which
labor shoriage will occur subject to the agreement with the unions in the port and retraining
programs for workers.

To generate job opportunities, establishing a joint venturc company to operate new
businesses related lo-port aclivities, for example, transporter, distribution center, refrigerated

warchouse, is an option to be considered.
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Chapter XVI Initial Enviconmental Examination (1KE)

16.1 Brief Project Description

Master Plan for MBP is proposed in Chapter 12 and summarized in Table 16.1.1. Proposed
major facilitics are the container berths. Additional three container berths are proposed as an open-

sca berths of detached pier type by water-through stucture,

Table 16.1.1 Summary of Projects Proposed in the M/P of MBP

Project Name . Project Coinponents
Long-term Plan {. Container Tenninal Project 1. Additional Three Container Berths
(up to 2017) 2. Victoria Dock Container Yard

3. Off-Dock CFS and Container Depot
4. Container Handling Equipment
5. Dedicated Road for Containers
2. Re-location of Conventional Cargo 6. Re-assignment of Conventional
Handling Facilitics Cargo Berths
3. Deepening Access Channel Project 7. Deepening Access Channel

16.2 Initial Environmental Examination

The Initial Environmental Examination (IEE) has been assessed in a tabular form
recommended in the publication of “Environmental Assessment Handbook for Port Development
Projects”, MOT, 1993. This is shown in Table 16.2.1. The degree of impacts is shown by the
entries in the table; those in the left column representing no impact and those in the right column
represenling major impacts. The potential major impacts could be as follows:

1) Dredging Sediment

2) Disturbance due to Dredging

3) Air Pollution due to the Increased Vehicle Traffic

4 ete.

Proposed additional three container berths are to be constructed approximately 800 meters off
the Indira Dock Harbour Wall. They are proposed as a detached pier type berths of water-through

structure so as to minimize the adverse effect of tidal currents. Since the degree of the impact is
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classificd as minor, an examination is only needed in the further study.
Since the total volume of containers to be handled at MBP generates additional vehicle traffic,
a certain degree of impact on air, noise and vibration pollution is anticipated especially along the

road. The degree of those impacts is further examined in EiA.

16.3 IEE Overview

Initial Environmental Examination (IEE) is carried out based on the checklist of adverse
cffects of the Master Plan, and three major points of 1) Dredging sediments, 2) Disturbance due to
dredging, and 3) Air quality due to the future traffic in and around MBP are selected and should

be included in the Environmental Impact Assessment (EIA) for the Short-term Plan.
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Chapter XVH Short-term Devclopment Plan for MBP
17.1 The Basic Concept of the Short-terin Development Plan

The purpose of the Short-term Development Plan is to serve as a target and a guideline for
phase plans {target year 2007). The Short-term Development Plan shall be an integrated plan
covering the layout plans for additional container handling facilitics, modemized existing facilities
and cffective management and opcration systems. In making the Shott-term Development Plan of

container handling for MBP, the following various aspects are recognized.
(1) Insufficient Water Depth along the Existing Container Berths

Since the major container berths at MBP are located inside the docks of Indira, Victoria and
Prince’s connected with the open sea through the lock gates, maximum depth of those berths is
only -9.8m, which means that only rclatively small conlainer vessels can be accommodated
despite the tecent trend to enlarge container vessel size. On the other hand, INP staited its
container handling operation with new deeper berths of -13.5m deep in 1989/90. Even though a
considerable volume of container cargo diverted from MBP to JNP, the number of containers
dischargedfloaded at the two ports increased sharply from 342,000 TEUs to 858,000 TEUs,
showing an average growth rate of 16.6% per annum.

Large container vessels provide a relatively low transportation cost, especially for long
distance routes such as India-Europe, India-East Asia and India-East Coast of America. Deeper
container berihs are required so as to reduce transportation costs to/from those countries at a long
distance from India. In addition, even on short distance routes such as India-the Middle East,
India-Southeast Asia and India-Soulh Asia where containers are transported mainly by feeder

services, feeder vessel size has shown an increasing trend. Thus, deeper berths are required.
(2) Excessively-low Container-Handling Productivity due to the Current Operational Manner

A marine container tenminal is generally operated and controlled by a single terminat operator

who takes full responsibilily of containers from the gate to container vessels within the terminal in
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export and vice versa in iport. Containers are stacked in order on a marshaling yard behind
betths according 1o a yard plan after being received from land side and loaded onto a container
vessel according to loading sequence plan made by the terminal operator based on a vessel
stowage plan in export and vice versa in imporl. This modemized terminal operation system
cnables swift, safe and cconomical container handling at marine container terninals and is widely
adopted throughout the world. However, this system has not yet been introduced to the container
terminals at MBP.

Container lenminals at MBP should be managed and operated by a single terminal operator so

as to increase container handling productivity and secure efficient and safe operations.

{3) Shoertage of Container Handling Equipment

As to container handling machines, two quay-side gantry cranes are installed only at Ballard
Picr Station and ship's cranes are used to lift containcts alongside at the remaining container berths
of Indira No. 1-5. The shoriage of quay-side container gantry cranes is one of the major reasons of
the seriously-low container handling productivity at Indira No. 1-5. Average productivity at Indira
No. 1-5 is only 3.2 boxes per hour per gang, which is much less than 11.6 boxes per hour per gang
at Ballard Pier Station {(BPS} in 1995/96.

Moreover, only three RTGs (Rubber-Tired Gantry) are installed on the container park behind
BPS. On the other hand, reach-stackers are mainly used on the remaining container parks inside
the docks. Although reach-stackers are conventionally used in narrow space, they reguire more
maneuvering space compared with RTGs. That means stacking yard is less utilized due to

shortage of efficient handling machines such as RTGs.
(4) Efffective Utilization of the Existing Facilitics
In making the Master Plan, the effective utilization of the existing facilities to meet port

requirements needs to be examined so as to save investmen! cost for a new project as much as

possible along with improvemenl and operation systems of the port aiming at efficient cargo-

handling.
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(5) Potential Capacity of MBP in Container Handling

As mentioned in Section 12.2.2, the potential capacity in container-handling of MBP is
estimated to be approximately onc million TEUs if a new container terininal with ofl-shore jetty-
typed berths is built and the existing land being used for conventional cargo at present is converted
into a container stacking yard. By making the most of existing facilitics, it would not be necessary

to create Yand by open sea reclamation.

(6) Future Port Requirements and Functional Alotment of Container Handling between MBP and

JNP

One mitlion containers out of the total forecast traffic of 2.6 million TEU containers through
the two ports, MBP and JNP, in the year 2007 is assigned to MBP and the remaining 1.6 million
TEUs to INP considering various factors including potential capacity of container handling,

hinterlands and transport costs which would be beneficial to the Indian national cconony.

{7) Economical Transportation

In making the pori investment plan, it is nccessary to put emphasis on economical
{ransportation, considering both the investment cost for port facilities and ship transportation cost

from the standpoint of the Indian national econoiny.

(8) Generation of Employment Opportunity

Considering the number of employees of MBPT and the high unemploymenl rate of over 40%
in India al present, port activitics at MBP are expected to generate enployment opportunities in
the future, though the modemization of the port resulls in job losses for the dock workers.
Therefore, MBP needs to attract more port fraffic through strengthening competitiveness in the

international shipping market.

(9 Environmental Impact on Areas around the Port Induced by the Port Development



~Tn the port development, environmental impact on the arca both during the periods under

consliuction and after the start of operations must be considered.

Based on the above issues, the following concept of modermizing container-handling of MBP

is proposed for the purpose of achicving safe, efficient and reliable operations for the customers.
(1) Bstablishment of a Fult-Scale New Container Terminal with Deeper Berths

To receive one million TEU containers assigned to MBP on the stage of the Master Plan, a

full-scale new container terminal with deeper berths will be required.

(2) Introduction of a Closed Terminal System to the New Container Terminal

It is advisable to introduce a closed terminal system controlled by a terminal operator that
takes the responsibility of receipt, storage and delivery of containers at the terminal by conducting

yard planning and inventory control of containers which is indispensable for a modernized

container terminal.

(3) Deepening the Approach Chananel to MBP

To receive larger container vessels approaching to the new container terminal with deeper
berths than the cxisling ones inside Indira Dock, it is necessary to decpen the existing approach

channel from the currently maintained level.
(4) Preparation of the Off-Dock Container Depots within the Landed Estate of MBPT

To back up the container-handling operations at the new container terminat within a limited
space, it is indispensable to prepare off-dock container depots as back-up facilities to be placed

within the landed cstate of MBPT. For this purpose, it is necessary to evict the leased lands which

are no longer used for port-related activities within its estate.
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17.2 The Short-term Development Plan for Container Handling

As mentioned in Chapter 12, Altemative-6 for container handling is proposed as Master Plan for
container handling, The Short-term Plan is basically defined as a phase plan in the framework of the
Master Plan. One million TEUs of container cargo is projected for MBP in 2007, out of 2.6 million
TEUs for the two ports, MBP and JNP. MBP will be saturated with one million TEUs in 2007 and

container traftic volumie will remain in the same level up to the year 2017 due to the space limitation

of the port area,

Consequently, the Short-term Development Plan for the year 2007 is defined as the same plan as

Master Plan for container handling identified in Chapter 12.

Layout of the proposed ptan is shown in Figure 17.2.1. On-dock layout of (he proposed plan is
shown in Figure 17.2.2, including 1) three new off-shore jetty-type container berths connected to
Victoria Dock Container Yard by access bridge, 2) 2,930 G. slots of container marshaling yard and
802 (. slots of emply container yard on Victoria Dock Container Yard, 3) dedicated road for
container {raflic between on-dock container yard and off-dock CFS and empty container yard and 4)
Deepening both the basin of the proposed container berths, whose berthing arca is deepened to -
13.5m, and the Approach Channel to -11.0m.

Dimensions of major container handling facilities are summarized in Table 17.2.1.
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Table 17.2.1 Dimensions of Proposed Major Container Handling I'acitities

Features Unit Alternative-6
1. Existing Container Berths Infrastructure Equipment
1. Number of Berths ] -
2. Berth Depth (m) 9.8 -
3. Bedthr Length (m) 244 ---
4, Berth Location BPS -
5. Quay-side Gantry Cranc (unit) 2
6. Transfer Crane (unit) -- 3
2. Proposed Container Berths
1. Number of Berths 3 -
2. Berth Depth {m) -13.5
3. Berth Length {m) 300 -~
4. Berth Location 300m oA 1D-HW -
5. Quay-side Gantry Crane (unit) - 6
6. Transfer Crane (unif) -e 19
3. Container Marshaling Yard 3,446
1. Existing Yard (G. Slots) 516
2. Proposed Yard (G. Slots) 2,930
1. Yard Tractor-Chassis Unit {unit) - 097
2. Road Tractor-Chassis Unit (unit) — 35
3.1D-1 (G. Slots) 0 -
4,1D-2t0 5 (G. Slots) 0 -
5.1D-HW {G. Slots) 0 -
6. VD-CY (G. Slots) 2,930 -
7.CDW (G. Slots) 0
8. TPS {G. Slots) 0 -—
9. CRS {C3. Slots) 0 —
4. Empty Container Yard {G. Slots} 3,341
1. Bxisting Yard {G.Slots) - -
2. Proposed Yard {G. Slots) 3,154
b ID-1 {G. Slots) 240 ---
2.VDCY (G. Slots) 802
1.CDW (G. Slots) o912
4.tPS (G. Slots) 1,140
5.CRS {G. Siots) 0 —-
3. Shoitage of Yard (G. Slots) 187
5. Conlainer Freight Station (CFS) (sq. m) 67,687
I. Existing CFS (sq. m) 48,487 -
2. Proposed CFS {sq. m) 19,200 -
1. CDW (sq.1m) 19,200 ---
6. Dedicated Road for Containers
1. No. of Lanes (lancs) 4 -
2. Ground Length (m) 1,000
3. Llevated Length (m) 700 ---

Remarks) BPS: Baliard Pier Station, 1{)-1: Indira Dock No. 1, 11>-2 to 5: Indira [ocks Nos. 2 to 5,
1D-HW: {ndira Dock Harbour Wall, VD)-CY: Victoria Dock Container Yard, CDW: Cotton Depol
West, TPS: Fimber Pond Seuth, CRS: Central Railway Stores
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1.Existing Conlainer Beith | . .
1 Number of Beiths B3 . - _ ] N TR o i .
2 Bectt Depih - 938 Figure 17.2.1  Layout Plan of Major Facilitics for Alternative-6
3.Berth Langth () ) . . . ) L
4BeahLocation || . BFS] Summary of Alternative Projects for Container Ilandling facilities at MBP
2 Peoposad Container Bedth
L.Number of Bectis 3
2 Berth Depth (m) A110-13.5
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6. Dedicated Road for Containers Yard Station 2,930 302 - %
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Chapter XVIIT  Major Facilities and Cost Estimation of Construetion Work

18.1 Major Facilities for Project

As a result of the Master Plan review, a container terminal redevelopment plan focusing on
the -13.5 m Ofishore Container Berth and the Victoria Container Yard has been sorted ont as the
Short-Term Plan.

This chapter defines the scale of the structurcs for inclusion in the Short-Term Plan and atso
identifics the works associated with these stiuctwres,  TFigure 18.1.1 shows the locations of the

structures and facilities to be included in the Short-"Yerm Plan.

(1) Indira Dock Container Terminal

1} The depth of the Indira Dock Approach Channel is to be increased from -7.6 m to -11.0 m.
The channet width of 360 m will remain unchanged.

2) A basin of -1 1.0 m deep and 260 m wide will be provided in front of the container berth and a
turning basin will be provided between the front basin and the approach channel.

3) A new -13.5 m container berth will be built.  This berth will be 900 m in length and willbe a
jelty type pier structure with a concrete slab system supported on concrete piles.  This pier
structure is planned to run parallel to the Harbour Wall,  The seaward side of the picr
structure will be -13.5 m in depth alongside, while the landward side will retain its present
depth alongside to serve as a mooring quay for tugboats, pilot boats, dredgers and eother
harbor crafl,

The pier structure will be 66 m in width and proviston is made for container crane
installation on the pier deck with adequate spaces for hatch cover storage and truck lanes.
The supporting facilities planned for the new pier type container berth will include a small
workshop, office building, rest house for workers, water and power supply and lighting
facilities.

4) A Inner Breakwater will be constructed at the south-west end of 900 m offshore berth to
shelter the mooring guay for port crafls from the winds, gales elc.. A curtain wall iype
breakwater supported on concrete piles with 100 m in total length is proposed as shown in
Figure 18.1.2 and figure 18.1.3,

5) when conducting the detail design of the offshore jetty, the consideration and provision of
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basic facilitics such as the main structure, clectric supply system, anchoring positions ctc.,
must be required to the installation of the additional quay-side gantry ¢ranes which will be
introduced in future alter the opening of this container terminal

6) An access bridge will be constructed to connect the Oftshore Container Berth and the

Victoria Container Yard.

(2) Victoria Container Yard

1) A container yard will be built by reclamation of the Victorta Dock.

2} The planned container yard will be paved with asphalt and prestressed concrete slabs will be
laid in the traveling lanes for rabber-tyred transfer cranes.  The pavement of the traveling
lanes for container tractors will comply with the MBPT standards for container yard
pavements.

3) The Coentainer yard will be provided with reefer container storage and lighting facilities.

4) Provision is made for construction of a dedicated substation equipped with an emergency
generator system to meet the power needs of container crancs, reefers and lighting facilities
during power failures.

5) Provision is also made for container gates, workshop, adiministration office building and rest

rooms for port workers.

(3) Container Handling Equipment
The container handling equipment requirements of the Project include quay cranes, yard
cranes and tractor chassis for yard operations and container transportation to and from inland

yards.

(4) Container Traflic Road

The dock road connecting the Victoria Container Yard and the Cotton Depot Container
Terminal will be improved. High priority will be given to the improvement of the intersection
of the container road with the dock road and city road, especially the container road will be

provided with an elevated bridge in the traffic congested area at the Malet Road Junction.
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(5) Cotton Depot Container Yard
Provision is made for construction of two CFS buildings, container stacking yard, container
gates, administration oflice building and workshop. A dedicated substation will also be provided

1o serve power needs during nonmal time and pattial power requireinents during power failures,

(6) Timber Pond South Container Depot

Facilitics planned for this area include a container yard, administration office building,

container gates, workshop and water and power supply systems.

18.2 Cost Estimation of Construction Works
The preliminary construction cost estimates for the Short-Term Plan are based on lhe
foltowing preconditions:
(1) The basic prices and rates for construction plants and equipment, materials and labor applied
in the cost estimation are those obtained during the Phase | Study carried out in May 1997.

(2) The exchange rates used for conversion of the local currency costs into foreign currency costs

ate as follows:
1S$1.00 = Indian Rs.35.1 =¥113.8 (as of May 1997)
(3) The estimated costs do not include import duties assessable on construction equipment and
materials imported from overseas arcas for the purpose of the Project construction.

(4) Local taxes assessable on construction equipment, materials and luels from domestic sources

are included in the cost estinates.
(5) The business tax and contract tax are excluded.

(6) Price escalation is not considered in respect of construction works, equipment procurement

and enginecring costs.
(7) Customes duties for the procurement of equipment is included in the cost estimates.
{8) Land acquisition and facility relocation costs are not included in the cost estimates.

(9) The ratios of foreign to local cwrency components by work item are as tabulated below.
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THem Foreign (Yo) " Tocal E‘%r)&;':

Rubble and Graded Stones 0 100
Materials of Concrete 0 100
Concrete Products 30 70
Fuel and Asphalt 0 100
Steel Material 60 40
Formwork [or concrete 40 60
Floating Equipment - K ' 80 20
Construction Fquipment for Land Use 0 100
Special Construction Equipment for Land Use 100 0

Table 18.2.1 shows the preliminary construction costs of the Short-Tenn Plan as broken
down into the foreign and local currency components.  Table 18.2.2 gives the annval investment
requirements for the 9-year period from 1999 when the engineering services are scheduled to start
up to the year 2007 when the Project construction is planned for completion.

As can be seen from Table 18.2.1, the total Project cost is estimated at Indian Rs. 20.01
billion, of which Rs. 11.33 billion represent the foreign currency portion and Rs. 8.68 billion the

local currency portion.
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Table 18.2.1
PROIECT COST OF SHORT TERM PLAN 2007

No. Thesorlition Unit | Quaniity Amgunt {"000Hs. } Remarhs
11 I _ . Tolsl Foreign | Local o
1 iIndira Dock Contalnes Terminal N N . o o
1 0ifhore Confalner Berth | 3501,600 [ 042660 | 4750540 .
| 3 IDredeingof Bavia_ [Maintined at-11 G m 2epth a3 | 6185000 | 1,855,500 | 1.669.950 | 185,550 .
_ib_[Container Bern JBsmdph & olmwik iy | m 00 | 6,594,300 | 3,054,600 | 3,535,700 [Inctude borhing facility for Tuglaunch |
b je |Access Bridie ) Pile foundation sechon il 804 1,008,450} 356400 ] 652080 |24 m wide'of 4 bine road
b |3 lAccessBridpe2  [Causewsy seclicn n 300 270,000 0 000 |Mmwidecfdlaineroad
e [Electric andwater facibties sumfp 1 61820 30910 angle o
- _|E llnner Preakaster Cuntain wall type breakwater m HON LT 30,200 E1,300 o
| 2victoria Contatner Yard | R 1499600 | S15619 | 984024 -
1 fa_]5ite Clearance ’_ - sum | 1 2,400 0 40
b jRevetnent] - m 55 25,465 Q 25,455 |Conerste block structure
| Je | Rectamation werk - - o ma o000 ] 06000 30630 | 88706 - - o
4 |Paving Work Include TC Tane & wtiblies m2 | 1900007 593,180 O 593180 |300m by 350m ]
¢ | Buaitding Work office, gate, work shop, fciities | sum [N RN SN T . .
~ 1€ | Electric and Water Supply - sunt VL 337601 | 168800 "16R3BOL [Mlumination, recler, sump turk
1 !g Miscellaneous _ [Femce, Drawnage sum Yl 15400 ) 15,400 e
.1 3{Container Mandling Fqui ment 1,583,480 | 1,583,430 .0 _
s [Container Crane | mos 6] 1,059,200 1,099,200 0
_ b FTransfer Crane j nos { [E] w3800 ] 763800 0 .
¢ |Yard Trackor and Classis nos ST| 459780 ] " 455,980 of .
|4 [Food Traclor and Chassis nos | 55 260,700 260,10 0 . ]
T Sub e ] EERTTI TN ERIINE ST T T
| 3{Enginecring Service o jsum 101209298 | 288,509 | 330,739 [16% of Civil ard 5% of Equip.
§Fhysical Contingeney | Suim 1] 1,202,620 352,390 365,289 | 10% of Civil and 3% of Equip.
1.3 hnpcﬁ_l-):ﬂ)' of Corsainer Handling Faquipment Sunt 1 FI3N06 0 ST8106 137.85% of Equip
8] Total 1 17,495,756 | 9,952,008 | 7,467,748
11 |Approach Channel N T . B : :
1]Prediming Work JMaiatained 2t -§] Om depth m3 | 2,451 000 622,554 560,293 62,235 1360 m width
2{Navigation Buoy ) i nos 9 30,015 30,015 0
ST T T 6258 | TS| ezass
] AEngirearingSenice | T sum ] 32628 2840 9,738 |5% of Sub Toral
$]Fhysical Contingency Sum ] 65,257 45,680 19,577 {108 of Sub Total
6Total [ - TSOASY| 658X 91,670 -
HI [Read tmprovementin Dock Area "
]3¢ Clearance work sum 1 3,309 0 20,300
2[Container Road 1 Ground road ( 1000m* Xm) Ml 20,000 37,540 1) 32,540 [20m wide of 4 Jane road
} 3t Contairer Road 2 Elcvatad road section m 0 536,600 253,300 293,300 | X m wide of 4 Jane road -
4)Miscelanecus Boundary wall, pate, illumination sum 1 29300 | 1] 29,300
£1Sub Totad | i 673740 193360 350400
| 6| Engineering Semice - sum ] 61314]  41iaz 20,212 |14 of Sub Total n
_ | NEhysica! Contingency sum 1 65T3M 47,1562 20,212 |[10% of Sub Toiat -
8 Total $08.438 387,614 429,864
I¥ |Cetton Depot Container ¥ard) -
1] Cov) and Building Work 6136027 103537 | 505685
a_jContainie Yard m2 95,000 178,215 0 178,315 [Boundary wall, Drainage
b |Centainer Freight Station m2 13,200 361920 72384 189,536 )
¢ |Balding Wesk {offace, gate, work shop) sum 1] 172100 3,420 13,680 -
d_|Electric and Waler Supply R sum 1 56267 23,113 28,134 |Electric Sub Station
3| Contairwr Harwdting Equipment o o 42,400 42,400 ]
a_|Reach Stacker no3 2 42,400 42,300 [
3|Sub Toral | 656,000 | 186331 §00.665 1
| ] _4iEnpineering Senice sim ] 63,43} 44,435 19,044 J10%4 of Civil and % of Equip.
§|Physical Contingency ~ . sum 1 62,632 13,242 18,790 1€00% of Civil and 3% of Equip.
6[Tmpont Puty of Container Handling Equipment [ 1 15,033 [ 16,653 [32.86% of Equip.
TiTotal 1 _ 198167 2615 ] sfIs |
Y |Timber Pond South Container Depot o - T
1[Chil and Bailding Work | LSAEY) LTS ) 1153
3 [Container Yard | m2 600001 112,620 O) 112620 [Boundary wall, Drainage
b | Buitdig Work {olfice, gute, work shop) sum 1 LI 342 1,368 )
¢ [Eleciric and Water Supply Sum 1 2,513 1,407 1,406 [Eleciric Sub Station
B 23Container Handling Equipment 42400 42400 0
#_[Reach Stacker _ nos 2 42,400 12,400 o
| 3;5ub Tetat | . 15924 #Hus | Eia|
B 4[Engincering Senice sum 1 13,334 9,684 4,150 }102% of Civil ared 5% of Equip.
$iFhysical Contingency SR 1 §2,585 9,000 3,865 |10% of Civit amd 3% of Equip.
&1impont Duty of Container Handhing Equipment sum 1 16,533 0 16,653 |37.86% of Exquip.
T\ Total _ W15 s | 1am
VI |Grand Total T 20,009,780 [ 11315004 | 8683276 }

Note: The sbove costs are estimuted on the premise that the construction sites such as ared 10 e reclaimed for Victoria Container Yard, strip of fand for new sead
ard offdetk yards wild be transferred by MBFT to the contractors for (he purpose of the Project unconditionally and without a0y extra cosls
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Table 18.2.2
Disbuysement Schedule of Shovt Term Plan 2007

T AL (ORRIY i w0E T Ea i TR -
Na, Descriplion Remarks _._Tad Condauction Cod o Safting Yeur _| MdYew e, o MYer $ih Yeor _ b ¥ex
Faqeign Lo Toal | Foreipn] Mol [ Totd § Forelpn Foreipn | Lol b oTotd [ Foreipn Foreign |t | Told | Feselpn | Lovad Tt | Foreign | Locd
1 [15:fre Dock Contalner Termioat I S RN [N PSR pEpu—— [ B RPN P —— - R . JE S NP - o DR
1 I O N B PEREEXUTE R S0 I AL K0 DU R 115 SIS M 346189, 63 529,671 €10,R2 18] 21050, g4T 120,614 11513
h 01 024 035
1 Diedging of Sin Mubiained 3 -11 0 m duph 1669.550]  LBS.550| 1855540 2003 20 41495 46388] 463876] 417433) 44335 44187 4)7453; 46333 {43861 MAMI| 22680 222658
047 e (X% [ ar 0y
b Conniver Berth A5 m depan & £%m wide Jouy Toudude. be ihing Doty for Tup/ Taurch] 3.8358600) 3530.7208| €.504,300 241,38| W3 sina2| eeiceol Lareoat| $192aa) eod1anL1niex] 3192320 601 as[ 1z en| s122%2) ed0Tan 1421031] S29282) €3I LITLON] TS M9 416
02 b 29] [ ¥y
£ AccestTiidge 1 Pile Found o section M p owide of 4 L 7o 356,407 2080 1,008,450 263020 BTTA] 130803 183356) 1903 292455 103.354] 191y 202aNp| 193381 189033 92459
oy Y3 b [E3)
¢ AccessBrilge? Causew ry section 24 m wide of 4 ane 1o o] 2MWL00; 200 o] Ma00| 35000 LI B L o] e e300 6] 78308 780
048 917 017 917 a7 oL 0e?
o Electric and water failites 30910 3,913 €182 w41y zam]  esa]  sess] sasi] resoe] osassl osasm] weses]  sass] szml ogases) osasst osass] sesos]  smssl o osasm] doss]  mien i A
00y o’ [Tk (1Y (1L ot 007
f o lanerBreakwder  Curlsn wall pe breakn dee 20,200 LERLT] TR R 2k essa]  mem|  sam] el 1wess 187k 18555 el asss|  sas) 13sn] asessl sam] sy wsss 2w 569 7805
“¥icloria Conlaines Yard I . ) N DUROU Y — 1] 107,545 HWEEY B S A
3 Site Clearwnce Q 8400 9.440 9 0 00
b Revelmew Concrete black siudure [ 25,488 25,465} A I RN of 1
50
¢ Recamaion wod 326,300 B5.700] 46,000 1930 448s0] aoon| 143450) 44,85
LR LR
d Paving Witk Inctude T lane & tilites 10 mby 30 m of WA N1 of 390 D539 Di 296590 294,590
047 93} ¢33 [y
¢ Bulling Wk office. pae, work shop, farilities 0519 #2078|  §0Y897 sass sy 1aal e ] 2mossl 3385y e 27086] 33857y a3y 10953 1A
D47 [} 1) 33 BT
{ Elecric and Water Supply 1Wumin dlon, reefer, sunip, tark a800]  1e8sm] M7 aepe! sl s3] ssos]  ssoa] nwass|  ssorea] ssT0d pnais]  devs) 24633 83393
: (31 LRS! 03 017
& Miscelaneous Fence, Drainage [ 5,400 (B R [: I X3E I T B s0E2] 3687 o] soRrf  s082 el 1518 2613
[ 5 Eommrr s Tavgment I3 IO I (U S N I DO “{Seinea] T ol Samses) sensee| 0| SEee] sseaes el WEae| Waim| o] S ) (ETTLTT) A (R B
e [F5) 02 ez
L Confainer Croe LO%.2N 243624 ol 2a132) 2dran ol 2ab8m| 140824 o] 282 1824 o] iLEMl DL of 11E9M
022 on 023 022 o112
b Trasfer Crae 743,808 168,036 o] 143836] 168,034 07 163,006 368034 o] 159.035] 16803 o] 168,036 18% [T K3
o [ 373 022 [37] 09?2
€ Yaord Trao and Chanisis 459,730 10152 o) 100452] 10LAS2 o 100152) 19L182 gl ronas wenas HET RS AN bH o] ssan
L¥> 'y o 21 ¥ [ 3}]
A Road Tradsr and Chassis 260,700 o 20799 $7384 ol sT.3%4 5735 o) srase|  som 0] SEAM] 5134 o] saml o3 of 3.
3 fold 241150 5,70 56413984703 =1 arr68]| BEAI5] 98T boS0.515] IS ERIS) SRS 1IN “H I01| 556,897 5.1 TB.5T8],396,547) 098171 ¥ 392 SG4], 460,17 ) 00K.786 2165796 5°8,0001,053,671 2,629, 674] “€e surl 31,1701 083,862
il [Approach Channel g
© 25|
b Dnedging Wk _ Blmnuined o 00 m depin oo mwidh S60.399| __62.283) 62254 _ . o . R B S 3 290,199 _Lopis] asser| 1sses. ) _
[FE
1 Kavigation Bucy 30,045 ¢ 30,515, 1.3H 15,008 o) 13.008] 1303 e 150
[ Towl —_ £50314]  61,153] 652,33 _ _ 1O 8] i5sEe) 1A 0] T9ANSI] 31127] 316744 14TA8] NSsAN; taRaz] ]
113 |Road Improvement Lo Duock Area
0B t 2 L¥:
1 Site Chearance wink o 900§ 200 « 1K m_ I SN | G KL o)) D A o __ RE¥ 263 [} 5.8%7 8E87) 5887 L] s837 5847 I T I DU I DR S I DR R
- - 13 029 62
| 2 Comtainer Road ) Ground read { 1900m 2ty 36 m wide and 4 ke 70ad - of demal o wssof | _ Al  aem 0] 10897 10,837 )8.897, o 15,B87] 1897 N U PR S I R I R R SRR
— (XY 025 [
3 Comairer Road 3 Elrvated 1oad section o |nmvitemdatmercas | _moaeny  waxeel ssew) | G _3mamy Raw,  seris]  s50s7|  sa6s? 35057 47001, _ss0s7] ssostyp e ) b L
[t + 02 T I R -
& MisceTanoous Poundery wall, gare, Bumintion [ 29300 300 LI 010 B X 0 BaAyl| mAW o] Bawy| BAW? YR TSI I P 7
¥ Tola! " _ 393300]  380.410]_ 673,740 $8.030] 45,4%} $785] B%037] 3103:6] 19838%] 85,057) 1103281 vok¥at] BAa7) 1303280 198388 - ]
1V ICollon Depot Codtalper Yard
1 cbinad Bubdiag Work_ . T FELXEL I X ORSEIEE) U AS ISU A DRNNN NN AUNE DU R [ S M X BRECEe) IETURES) BT BT BETER AT G- R P DU SRR DS PR S
0 50| [ES
1 Conainer Yad Boundary will, Drainage o remsl 175 01 8RIST|  EVIST 6] 89.155;  B9.53
[¥3) 223
b Container Freight Station FLIME 2EHIIE] MM 23497 193,999] 242485 23887 SEET) 1124
057 0.3}
¢ Builling Work {office, gale, work shap) 3420 12,697 [CA L) 230 16l sy ) aSHL S0
67 013
d  Electic 204 Wer Sopply Electsic Sub Station 8,433 W[AN 56767 g 138se]  37evs] S ea%s|  E8.548
"1 Coutatees Hangdng Equipmest _© . 42,400 (Y . R I I RO ANUUN AU DS N PE T I Y [ SR Ny Y N IR NN AU (N DU S NN (RS S
»  Reach Stacker A2404 of  aniop azam [ X L
3 Ta T 146337]  309.635]  $%,001 ALaN[ §9.0%7) 134,557 69.697] 311.153] 380,600] 34,300] 169345 14y ger ) -
¥ [ Ttmbce Puad Soath Ceatdaer Depol o
1_oead g Work T R N 7T TEY T A TRAT S - o] ass] anies] wTa) TeEal Fiael wsl 13| zae] o R o -
. 0 3), (X3
s Container Yicd Boundary wadl, Myainage O NLEW LN o] araasf anaes 0]  3RASSE 75458
. 059 o5
b Bulding Work (office. gake, work shop ) 2 1363 LT %) 644 853, 7L 684 B35
050 030
«  Bledric and Water Sopply Flectriz Sub Salion 1.407 1406 2513 703 703 1426 oty 03] 1407
[ "2 " Cootatoer Haoding Equipmet o T - 41,400 0f 42,400 . B S T O P ¢ X0 P R N | A O (A R SRR M i N -
& Reah Stacker 42400 [ 424% 2400 8] 42,400
3 Tout ahta9] nis3n] 1msa ©, 3TI6S] ITI4S[ #33T4] T6B4] 11016 §7a]  paxy| 334k 1 T
(32 [XE: (X7 (3] ale 014 0 19| (X5 ToN
¥i [Toploeering Senice roansnt 03] 1414 202.506) 86798 2830248 100,898] 65.098) 116993] bOn263] 98] 144661] 100263) A0098] 144661] 101,263, 43,998 rengst] sonzed] o098 1aases] 101.203] 0 398] 1a56s] 191.260] LBINE] 144661 S0EN 687, TN
X N 18 ars (35 ] (X5 (Xt
11 |Fhykal Contlagenty 998,114]  427,763] 1425877 soani| ax77e) nazses) rasmr] wanss) anesz] 1anir] ganss] aaEse} 149717) 6416e] I 497ET) EAE64] 2ANBRI 149715 64164] 21282 LNNT| CLESA 113692
VI [[mport Duty of Contatner Hapdbag Equipment 37 88% of Equip @) Leioltl) 1010212 61,0102113,010212
IX |Graed Total 11,016,004} B683,175120,009,280] 102,516] B6TVE| 1393240 BO2,XI8 593.4"*,39!,’90&.'356.551i,las,e'af,s‘t‘naz,zn:,uzr;so;ss .:-u,sn:,so:,rsr._ ,I:yr_ns,ms).su.r! RLIERI o) ,DI_!!Q!,]M.]!?FIWJQIJJH,S-B] 592150 445.:96||Jms,547 20,631 n.sﬁl 72,531

18-9









Chapter XX Iumiplementation I'rogram
19,1 Construction Works

(1) Construction of Ofishore Container Berth

Because of the limited water depth of the construction site for the picr type Offshore
Container Berth, the scabed of the site arca will have to be dredged to required
configuration. In this dredging operation, it may be necessary o excavate weathered rocks
or fresh rocks which are likely to be encountered on the seabed.  The pier structure will
consist of cast-in-place concrete piles and cast-in-place concrete beams of the superstructure,
and prestressed concrete beams for the deck slab system.

Driving of approximately 3,400 cast-in-place concrete piles would most likely be a
major restrictive factor in the whole construction schedufe.  Because of the necessity of
preparing these conerete piles in offshore locations, the total construction time of the
Ofishore Container Berth is estimated at approximately 5 years.  Congerete in a combined
quantity of necarly 180,000 m3 will be required to be cast at offshore to fabricate the
concrete piles and concrete beams.  For this purpose the use of a floating concrete plant is
planned.

Approximately 6,000 precast prestressed concrete beams for the deck slab system will
be produced in an onshore yard and delivered to the construction site in such a manner as to

match the construction schedule. Cranes installed on the pier deck will be used to lay the

concrete beams on the deck.

(2) Construction of Access Bridge

The main structure of the access bridge will, as in the pier structure, consist of cast-in-
place concrete piles, cast-in-place concrete beams for the superstructure, and precast
prestressed concrete beams for the deck slab system.

For that section of the access bridge which will be constructed in shallower water, a
causcway lype structure with a riprap foundation is planned with the view to accelerating
early compleiion of the construction works.

The access bridge works will be started at the outset of the Project construction and
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completed in a period of about 4 years.  When completed, the access bridge will scrve to

facilitate the construction of pier type Offshore Container Berth.

(3) Victoria Container Yard

The Victoria Container Yard will be constructed by reclaiming the land from Victoria
Dock. Sandy soit extracted from the Creck will be obtained for fill constiuction to provide
firm filled-up ground.  The usc of sandy soil can be expected to contribute foward reducing
water pollution in ncighboring sca arcas.

Prior to the reclamation works, a spillway will be built at the present tocation of the
Lock to prevent outflow of fine-grained soil and water pollutants during the reclamation
works.

It may be possible to use part of the waste produced from the demolition works on the

warchouse in the Victorian Dock area for the purpose of filling up the site for the container

yard.

{4) Dock Road

The main part of the dock road system will consist of cast-in-place concrete piles,
cast-in place concrete beams for the superstructure, and precast prestressed concrete beams
for the deck slab system.

Existing buildings in the planned road site will have to be demolished and the use of
debris produced from the demolition in the reclamation area may be possible.

The road construction works will be executed in the pori premises where cargo
handling operations will be taking place as usual. It is necessary, thercfore, for the

contractors to take appropriatc measures to prevent the construction activities from

interfering with ordinary road traffic.

(5) Construction Base

A warking yard in the port prcmisés and a concrete production yard at outside of the
port Area will be re(iuircd for the purpose of the Project construction.

However, since the port premises of Mumbai Port are very limited in space, it is

practically impossible to secure an adequate space for providing a working yard. It is
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planned, therefore, to starl the reclamation of the Victorian Dock first of all and to use the
reclaimed arca as a working yard as soon as the reclamation is completed.  The sea are:
outside the Victortan Dock will be used as a consiruction crafl basin.  The work yaid
outside the port will accommodate the production of concrete products, asphalting and
concreting plants, and other necessary construction plants and will be maintained for these
purposes thronghout the construction period.  Therefore, provision is made for acquisition

of 50,0600 m2 of land lot north of the port premises for preparing the work yard required.

19.2 Construction Schedule

The engincering design by a consulting firm is to start in 2000. The construction
works are estimated to take approximately six (6) years, starling in the ycar 2001 and ending
in the early year of 2007.

Procurement of container handling equipment will be started in 2003 and completed in

2006. Table 19.2.1 shows the proposed construction schedule for the Short-Term Plan.
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Chapter XX Economic Analysis

20, 1 Parpose and Methodology of Economic Analysis

The purpose of this chapter is to appraise the ecenomic feasibility of the Short Term
Development plan {from the viewpoint of the national economy. This chapter focuses on
whether the benefits of this project exceed those which could be derived from other
investment opportunttics in India.

All benefits and costs in the cconomic analysis arc evaluated using economic price. There
ar¢ various methods to evaluate the feasibility of those type of development. In this study, the
Economic Internal Rate of Return (EIRR) and the benefit/cost ratio (B/C ratio) based on a
cost-benefit analysis is used to appraise the feasibility of the proposed project in Short-term
Development Plan to construct a new container terminal,

The EIRR is a discount rate which makes the costs and the benefits of the project during
the project life equal. The benefit/cost ratio on the present value of benefit and costs is
obtained by dividing the benefits by the costs. A ratio greater than one implices that the project
is acceptable.

The procedure of the economic appraisal is sammarized on Figure 20.1.1

Shart-term Development Plan
I
£ - ¥ 3}
Determination of Cost Estimation of Management and
“Witheut-the-Project” Construction Works Operation System
Case
Cargo Volume Construction "Qperation and
{With/Without case) . Cost Maintenance Cost
[dentification
of Benefits
Coonversion
Factors

[ Estimatio‘rgf Benefits | [ Estimation of Cost |
]

]

Caleulation of Economic
Internal Rate of Retum
{EIRR)

Economic Evaluation

Figure 20.1.1 Process of Economic Analysis
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20.2 ’rerequisites for the Economic Analysis

{1) Basc Year
The “Base Year” here means the standard year in the estimation of cost s and benefils.
The target year of the Shori-term Development Plan is 2007 and starting year of construction

is assumed 7 years prior to the target year.

(2) Project life
Taking into consideration the depreciation peried of the main facilitics of 30 years and the
construction period of 7 years, the period of calculation (Project Life) in the economic analysis

is assumed to be 30 years from the beginning of construction.

{3) Foreign Exchange Rate
The exchange rate adopted for this analysis is US$ 1.00 = Rs.35.10 = ¥ 113.80, that is , the

same rate as used in the cost estimation.

(4) “With-the-project” Case
A cost-benefit analysis is conducted on the difference between the “With-the-project” case
in which an investment is made and the “Without-the-project” case in which no investment is

made, that is, the benefit and costs arising from the proposed investment are compared.

(5) “Without-the-project” Case

No investment is made for the Short-term Development Plan.

(6) Cargo Throughput
1) “Wiih-lhe-projecl" case |
The cargo volume under “With-the-project” case at MBP and IJNP during the planning
period is forecast in Chaptcr IX. The capacity of container handling at MBP is set one million

TEUs.
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2) “Without-the-project” Case

In casc of “Without-the-project” case, the container volume to be handled at inside the
Indira Dock at MBP in 2007 is assumed to be limited to 138,000TEUs in the condition that
(hree container vessels with a length of 190m (800-1,000TEUs capacity) cach al most will
simultaneously be received corresponding to the maximum possible limit of the Tock and small
container vessels will be diminished reflecting the continuous trend of the increase in vessel
size.

On the other hand, the container volume to be handled at Ballard Pier is assumed to be
126,000TEUs referring the present productivity.

The volume of general cargoes to be handled at MBP in “Without-the-project” case is the
same as that of “With-the-project” case. The excess container cargoes originating from or
destined to Greater Mumbaj to overflow from MBP is assumed to be handled at JNP
after/before hauling toffrom Greater Mumbai, The cargo throughput under the “With-the-

project” case and “Without-the-project” case is shown in Figure 20.1.2.
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“With-the praject” Case{investment) “Without-the-praject” Case(Non Investment)

Capacity = 1.0 million TEUs Capacily = 0.264 million TEUs

b

Difference

0.736 million TEUs

Benefits to Indian Economy

1)  Savings in ship waiting costs at an offshore anchorage
2) Savings in the ship staying cost at a beith

3)  Savings in sea transportation costs

4)  Savings in land transportation costs

5) Savings in the new investment for construction of new berth for

handling the container cargoes 10 be overflow to another port

Figure 20.1.2 Cargo Throughput under the “With-the-project” Case

and “Without-the-project” Case
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20,3 Economie Prices

(1) General

For the economic zmaly"sis, all prices must be expressed as economic prices. In general, the
conslruction cost, the operation cost and the maintenance cost are estimated at market prices. But in
this sludy; for the estimation of (hese costs, import duties and tumover tax are excluded from trade
goods, viz., the prices of traded goods are cxprcsscd as CIF prices. For non-trade goods, tumover tax,
stamp duty and other dutics are excluded. Therefore, these prices cxclusive of personnel expenses
are already expressed as economic prices, and thus require on conversion,

{abor is divided into skilled and unskitled labor. Skilled labor costs are estimated based on local
market wages, and unskilled labor costs are cstimated based on the value of the gross marginal
product.

Economic prices for the labor costs are by multiplying these costs by the conversion factor for
consumption. Since all the benefits are estimated at market prices, it is necessary to re-cvaluate them
from the economic point of view.

In this study, the conversion of benefits to economic prices is made using the Standard
Conversion Factor (SCF) and the Conversion Factor for Consumption (CFC).

(2) Standard Conversion Factor (SCF)

Iimport duties and expoit subsidies create a price differcnce between the domestic market and the
international market. The SCF is applied to determine the cconomic prices of certain non-traded
goods and services that cannot be valued at border prices.

The Standard Conversion Factor makes up for this price difference. 'The Standard Conversion
Factor is obtained by the following formula.

! +E
(F+ DiY+(E - De)

SCF =

where, I: Total value of imports (CIF}
E: Total value of exports (FOB)
Di: Total value of import duties
De: Total value of export duties and subsidies
in this report, the average SCF form 1991 to 1995 is adopted for the analysis. The Standard
Conversion Factor is calculated as 0.859 (See Table 20.3.1).



Table 20.3.1 Standard Conversion IFactor

Total Expoits | Total mports | Total Expoit | Total Import | Standard
Year Duty Duty Conversion
(Rs.million) | (Rs.million) Rs.million Rs. million | Factor
1994 449,225 514,175 444 218,557 0315
1992 547,620 688,629 2,054 250,229 0.833
1993 711,460 786,303 1,076 220,557 0872
1994 843,260 999,730 1,288 259,549 0.877
1995 1,086,010 1,384,990 1,538 290,384 0.895
Average -- — — - 0.859

Source) Calcutated by HCA Study Tcam based on the data of “Reserve Bank of india” and
“Union Budget, Government of India”

(3) Conversion Factor for Consumption (CFC)

This factor is used for converting the prices of consumer goods from market prices to border
prices. In pariicular, this is required to converi labor costs from the domestic market prices to border
prices.

The Conversion Factor for Consumplion is usually calculated in the same manner as the
Standard Conversion Faclor, replacing total imports and exports by total imports and exporis of

consumer goods. The Conversion Factor for Consumption is calculated as 0.928 based on the data in
1995.

{4) Conversion Factor for Labor
1) Skilled Labor
For skilled labor, assuming that the market mechanism is functioning properly, the actual
domesiic market wages are used. But as the data are in domestic market prices, they should be

converted to the border prices by mulliplying by the Conversion Factor for Consumption.
Couversion Factor for Skilled Labor is obtained by the following formula.

CFSL = Opportunity.cost < CFC

Actual.market.wages

where, CFSL: Conversion factor for skilled labor
CFC:  conversion factor for Consumption (0.928)
Conversion Factor for Skilled Labor is calculated using above formula as (0.923.

2) Unskilled 1abor
For unskilled fabor, the economic costs are calculated based on a simplified measure of the

opportunity cost. The wages paid to unskilled laborers by a project are generally above the
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opportunity cost since the wage rate is controlied by a minimum wage system and othier regulations
despite the existence of a large amount of unskilled labors, Hence, wages should not be used for the
catculation of the cconomic value of the unskilled labor.

Tn this report, the marginal productivity of an unskilled labors is asswmied cqual to the per capita
of the agriculture, livestock and fisheries sector in Maharashira State (hereafter referred to as the
agricultural sector) on the assumption that the inflow of unskilled labors to the project is mainly from
the agricullural sector.

‘The Conversion Factor for unskitled labor is catculated using the formula given below:

Opportunity.cost.of .Unskilled labor
No min al.wage.rate.of .Unskilled. Labor

CFUL= X CFC

_ Per.capita.incom.of . Agriculture. Sector.in. Maharashtra % CFC

Nominal.wage.rate.of .Unskilled . Labor

where, CFUL: Conversion Factor for Unskilled Labor
CKFC:  Conversion Factor for Consumption {0.928)

In this report, the average conversion factor for unskilled labor 1995 is adopted. The conversion
factor for unskilled labor is calculated as 0.553 (Sce Table 20.3.2).

Table 20.3.2 Conversion Factor for Unskilled Labor

GDP of Agriculture Population of Per Capita GDP of | Wage

Year : Livestock & Fisheries | Agricultare Sector Agriculture Sector Ratcof | CFUL

in Maharashtra State in Maharashtra State ! in Maharashtra State | UL
(Rs.million) (thousand) (Rs) (Rs)

1995 277,990 20,979 13,251 22244 : 0.553

Source) Calculated by JICA Study Team based on the data of “Economic Survey of
Maharashtra 1996-97”

204 Benefits of Short-term Development Plan

20.4.1 Benefit Items

As benefits brought about by the short-term development plan of the study port, the following
items are identified.

(1) Savings in ship wailing costs at offshore anchorage

(2) Saving in ship staying costs at aberth

(3) Saving in sea transportation costs
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(4) Saving in tand transporiation costs
(5) Saving in the new investment for construction of new berth for handling the container
cargoces in another port

(6) Reduction of cargo damage and accidents at the port

(7) Promotion of regional economic development

(8) Increasc in employment opportunities and incomes

(9 Reduction of e teaffic congestion in MBP
Ttems 1),2),3)4) and 5} are considered countable in this study and the monetary benefits of those
items are counted.

20.4.2 Calculation of Benefits

(1) Savings in ship waiting costs

In the “With-the-project” case o implement the proposed project, total ship staying cost at the
port consisting of waiting costs at offshore anchorages and staying costs at berths is less than that of
the “Withoutthe-project” case owing to the proposed investment. The difference of the costs
between “With-the-project” case and “Without-the-project” case is counted as a benefit of the
proposed project. _ -

In this study, it is assumed that 50% of the benefits is assumed to be attributed to India through
the market mechanism of the world shipping business. Saving in ship staying costs is shown in Table
204.1.

Table 20.4.1 Savings in Ship Staying Cosls

Savings in ship wailing Savings in ship staying
Year costs at anchorages offshore | costs at berths Total
(Rs.million) . {Rs.million) (Rs.million)
2007 -289.8 608.5 318.6
2017 - -33.1 752.6 7480
2029 140.8 166.1 306.9

Source) Calculated by HCA Sfudy team

(2) Savings in sea transportation costs

Generally, larger vessels transport cargo at lower costs. Hence, in “With-the-project” case in
which deeper berths are prepared, sea transportation costs are less than those of “Without-the-
project” case. On the other hand, conventional cargoes there is no difterence in cost between
“With-the-Project” case and “Without-the-project’” case. the volume which is handled between both
cases is same. The difference of the costs between “With-the-project” and “Without-the-project” is
counted as a benefit, Savin gs in sea transportation costs is shown in Table 20.4.2.
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(3) Savings in land transportation costs

In case of “Wilhoul-the-project” case, when container cargo volume will reach the container

handling capacity at MBP, the excess container cargo which is assumed to mataly originate from or
be destined to Mumbai City will divert to JNP and be hauled to/from the cily by land. Such
incremental detour land transport costs in “Without-the-project” case are counted as the benefits

generated from the proposed project. Savings in land transpoitation costs is shown in Table 20.4.2.

Table 20.4.2 Savings in Transpoutation costs

Savings in Savings in
Year sea transportation costs | land transportation costs Total
{Rs. million} (Rs. million) (Rs. million)
2007 667.3 1,840.0 2,5073
2017 6613 1.840.0 2,507.3
2029 0667.3 1,840.0 2,507.3

cargoes in another port

Source) Calculated by JICA Study team

(4) Savings in the new investment for construction of new berth for handling the container

When the volume of container exceeds the container handling capacity at MBP, ncw berths are

required to be constructed at another port to receive excess containers overflown from MBP. The

cost of construction for the berth is counted as a benefit of “With-the-project” case. Construction
costs of the new berth is shown in Table 20.4.3.

Table 20.4.3 Project Costs of New Berth

Year Works Project Forcign Local Qverall Project
Costs in Partion Portion |Conversion Costs in
Market Price Factor Lconomic Price
{Rs.million) 1.000 G.859 (Rs. million)
2003 Offshore Container Berth 675.6 47.9% 45.0% 0.929 620.3
Container Yard o o 307.0 92.9‘%: ___(E?:b 0.‘59 - “__2_8-;.;
Container Ha:(;i;g Equipment _(;(; o —00;%; ----- 4‘63% 0.000 o 0.0
Total 982.6 41.9% 50.9% 0.92.9 7 i 90;.2
2004 Offshore Container Berth 1.979.3 46.9% 46.0% 0.929 1.817.5
Container Yard 301.4 31.5% 73.9% 0.920 735.9
Container Handling Equipment __?).0 0.0% 0.0% "(;C;.)B o N 65
Total 2,780.7 az4a%|  ss0%|  oses|  26s12
2005 Offshore Container Benth 1,9409 46.0% 46.9% 0.929 1,782.2
Container Yard 897.6 271% 65.8% - _‘-““6.412;1 N 7777“”;5;3
Container Handting Equipment 5017 92.9% 0.0% Com29| 4607
Total 3.340.1 479%| 4s0%|  o0s29 3,067.0
2006 Offshore Coatainer Berth B 570.9 39.7% 53.2% 0.929 524.2
Container Yard o ﬁ.t_ ‘ 2785 ‘22.2?2 B 707%| 092:9 - ——‘2—;;;
Eomainer Handling Equipment‘_“ 1,189.7 ) 92.9% ) 0.0% 0.918 N ‘1—.6—95_;
Total 2,039.1 683%] 245% Coms| 18723
Grand Total 9,142.5 50.2% 43.8% 0.940 8,492.7




(5) Yolat benefits

‘Total benefits of above items, (1), (2), (3) and (4}, in Short-termi Development Plan are
shown in Table 20.4.4.

Table 20.4.4 Summary of Benefits in Short-term Development Plan

{Unit: Rs. million)
, Ship waitin| Transport New Berth Construclion cosis

No.j Year cosf)s costsp Construction {Maintenancd Re-Investmeny Total
1] 2000 1 - ] 0.0
C2f2001| I D e 00
T3] 2002 o - ) | L 0.0
Talwo3| | | 9022 a2
Stoo0al T 2,651.2 ) ) } 26512
6| 2005] ) 3,067.0 00| 30670
742006 ,8724] 00| 18724
gl 2007 3186 25073 00 139.0] 0.0] 2,964.9
9l 2008  36t6| 25073 0 139.0 "~ 00| 30078
10| 2009 4045 25073 139.0 00| 73,0507
11{ 2010 4475) 2,5073 - 139.0] 00| 13,0937
1202011 490.4|  2,507.3] | 1o 00| 3,1366
13| 2012 5333 25073 13900 0.0 3,179.6
132003 51631 2,5073 1350] 00 32225
152014 61921 25073 1390 00 32654
16| 2015% 662 25073 1390] _00; 33084
17| 2016 605.1) 25073 1390 00] 32513
82017 7480 250731 139.0 1912 3,585.5
ol 2018 7010 25073 0 1390 00] 33472
2012009 715.6] 2.5013| 1390] 00| 33618
21|2020) 7302 25073) 1390 0.0} 3,376.4]
32| 2021| 7448 25073 139.0) 00| 33911
231 2022 10127 25073 - 133.0 1,361.9| 5,0208
‘24| 2023y 7437f 25013 139.0 0.0] 3,389
35| 2024 | sS4 250731 1390 00| 32209
26| 2025 4057 72,5073 B 1390] = 00! 30520
271|206 2368| 25073 139.0 00| 2.8830
2812007 1678 250731 1390 1912] 30052
292028 187.4]  2,5073 - 139.0] 00| 28336
300 2020 | 73069 2,507.3] 139.0 7694 21838
Total 12,293.8] 57.666.8 84928 31965 974.9] 82,6248

Source) Caluculated by JICA Study Team
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20.5 Costs of the Short-term Pevelopment Plan

(1) Construction Cost

The construction investment (see Chapter 18.2) has to be divided into the categories of

forcign currency unit and local currency nnit consisting of skilled labor, unskilled abor and

others.,

The costs of laborers excluding forcigner is converted into economic prices using the

conversion Tactor. Table 20.5.1 shows the economic prices for the Peoject Costs in Short-term

Deve

lopment Plan.

‘Table 20.5.1 Project Costs in Shori-term Development Plan

Project Foreiga Local Ponion Overall | Project

YeartNo Works Costs in Porlion  |Skilled Unskitled {Non-Traded]ConversiogCosts in
Market Price Labor Labor Material Factor Economic Price

{Rs.million) (%) (%) (%) (%) {5%6) (Rs. million)

[2000] 6]Engineering Service 2393 10.0 1.2f 0.2 24.3 95.8] 2710
Total 2893 70.0 1.2 9.2 24.3 958 7179
2001] _§|tndira Dock Container Terminal 48.8 54.0 061 04 383 933 §83.5]
3|Rozd Improvement in Dock Area |~ 876]  43.5) 07 04f 472|918 804
_|_6|Engineering Service 217190 700 .2 0.2 243 958 } 2071.8
7[ehysical Contingency 1426 700 04 03 2458 956 136.4
Total 1,396.0 57.5 0.7 0.4 353 93.9 1,310.2
2002 1|Indira Dock Container Tenninal 19851 529 06 04 39.2 93.2 1.845.6
"7 | 3]Rodd Improvement in Dock Area | 1954 435 0.7 04 472 918 1794
| | 5|Timber Pond South Container Bep: 312 09] 08 0 8.0 859 ) a9
| _6|[Engireering Service T | 700 12 02 243 95.8 1385
7|Physical Contingency 213.9 700 0.4 03 24.9 95.6 204.5]
| Total 3,576.2 538 0.7 b4 T 3mA|TE33] 34043
2003| 1]indira Dock Container Teeminal _ |~ 2,278.9 64.1 05 03 299 918 2,6346
___ | 3|Road Imprevement in Dock Area 1954 435 071 o4 472 91.8 1794
| _4[Cotton Depot Container Yard 1316 327 06 20 576 05 119.0
| _s|Tunbexr Pond South Contairer Degp 1201 360 06 0.0 s54d] 510 T 1093
| _6]Engineering Service 144.7 70.0 1.2 _02] 243 5.8 138.5]
_HPhysical Contingency 2138 70.0 04 0.3 249 956 204.5]
| )Tota . 3,584.8 61.5 0.5 0.3 321 944 3,3854
2004 1]indira Dock Container Tesminal 2,392.5 584 o8] 04 347 940 2,248.3
3Road Impeovement in Dock Area 195.4 43.5 0.7 0.4 47.2 218 1794
4]Cotton Depot Container Yard 330.8 13.3 25 05 67.1 884 " 3365
3| Timber Pord South Container Dep 23 387 9] 04 50.3 912, A
6|Enginescing Service | 1443 70.0 1.2| 0.2 243 95.8 1383
] T7|Physical Comingency 2139 70.0 04| 03 4.9 95.6 2045
B Tetal " 33195 54.2 0.8 04 380 934 31094
2005] 1|Indira Dock Container Terminal_ | 21658] 536 061 03 = 383 233 2,021.1
| 2| Approach Channel - 1631 90.5 IOE] Y 956 1609
"4[Cotton Depot Container Yard 1436] 238 30 [k 1Y 89.1! ~ 1280
| | 6|Engincering Service TN 700 1.2 02f 743 o538 1385
7|Physical Contingeacy 2139 700] 04 03] 2491 ase| 204.5
Total 25311 s6.3 0.7 93 N 26531
20061 ilindira Dock Container Terminal | 26297) 600 06] 031 334 94.2 24134
2lApproach Chzanel ' - 3263 50.5 0.3 0.1 78 988 3218
-6{Engincering Service _ 1447 100 12 012 243 958) 1385
7{Physical Contingency o 2139] 700} 04 03] 249 95.6 2045
ATotal 33145 643 06 0.3 299 %313 3,1433
7007] t|Indica Dock Container Terminal | 10338] - 702] 05 0.3 243 957 1,0370
|| 2lApproach Channel 1631 %05 03] 0.1 18 936 160.5
"] 8]Engineering Service M43l 100 1.2 0.2 2431 9s58] 1383
|| 7]Physical Contingency - 2139 70.0 D4l 03] 249) 958 2045
Tatal 1,605.5 72.2 03 03 230 96.0 1,5310
2008 6|Engineering Service 723 - oGl 12 0.2 24.3 9581 693
| | [Tota T - ” 723 70.6 12 0.2 243 958 693
Grand Fotal 18,999.1 59.6 0.7 0.3 338 942 17,8928

Source) Calculated by JICA Study Team



- {2) Operation and Maintenance Costs

The main items of the operation costs of this project are personnel expenses. These costs

are estimated based on the present operaiion at MBP (see Chapter 21.3.7).

Table 20.5.2 Operation Costs in Fconomic Price

Number of personnel | Annual wages CFSL Opcration costs
{pcrson) {Rs) (Rs.million)
Personnel
eXpenses 790 156,000 0,928 110.0

Source) Calculated by JCA Study Team

The costs of maintaining the port facility is assumed to be a fixed portion (1% for infra

structares, 4% for handling cquipment) of the capital investment. The maintenance of dredging

cosl is estimaled as 151.8 thousand Rs per year.

Table 20.5.3 Maintenance Costs for Structure and Equipment

Original construction | Fixed portion of original | Maintenance
costs construction costs costs ‘
(Rs. million) (%) (Rs. million)
Structure 11.160.6 1.0 111.6
Equipment 3,781.0 4.0 151.2
Dredging - - 164.4

Source) Calculated by JICA Study Team

(3) Renewal Investment Costs

The facility and cquipment will be renewed according to their economic lives. As
described hereunder, and cargo handling equipment will be renewed through the project fifc.

Table 20.5.4 Economic Life of Facility and Equipment

Facility and Equipment Life of Asset Renewal Investment
(Years) (Rs. million)
Container Crane 15 1,336.5
Transfer Crane 15 928.7
Trailer Chassis 10 975.1
Navigation Aids 15 36.5
Electric Supply 25 —

Source) “Life Span of Port Assels in MBPT” and calculated by JICA Study Team
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(4) Summary of Costs

Summary of costs above items, 1),2) and 3}, in Short-term Development Plan are shown in

Table 20.5.5.

Table 20.5.5 Summary of Costs in Short-term Development Plan

(unit; Rs. million)

Construction |Capital Mainterance cost ManagemqRenewal [Residual
No.| Year {cost Doredging IMaintenance [Civil Facility  |Costs Investmeny Values Table
Costs Dredging _
1 2000‘ 270 0.0 T 27170
2] 2001 ] 9877 3225 | 13102
3| 2002 1,8707] 5334 N | 24040
4] 2003 2,7206 6648 - ~ 1 3,3854
5] 2004 094 0y | e B 0 3,109.4
6| 2005 24768 1762 i 2,653.1]
7| 2006 2,285.6 8517 13,1433
8| 2007 L0613 47970 1644|1116 15E2] 1109 2,078.2
9| 2008 69.3 00} 1644 1116]  1502] 1100 1 6065
10 2009 | 1644 16 1512 1100 517
-l 2010 644 1116 1512 1100 5312
12| 2011 1 ~16s4] 16l 512l 1100 5372
13} 2012 1 1644| inis  1512] 1100 531.2]
14| 2013 - ~ lead| thisf 1512 1100 537.2
15| 2014 i 644  1116] 1512 1100 5312
16] 2015 | tesd]l  auis] 1512] 1100 - 537.2
17] 2016 j ledd]  1116] 1512 1100 537.2
2007y 1 1 16440 1116]  151.2] 1100 9791 1,516
19] 2018 1644  1116] 1512 1100 5372
20] 2019 1644]  1116] 1512 1100 531.2
21| 2020 i644] 116l 1512] 1100 5312
22| 2021 1644 111.6] 1512 1100 537.2
23] 2022 1644  113.6] 1512 (100 23016 | 28388
24] 2023 1644]  1116] 1512 1100 537.2
25| 2024 | 1644F  1116]  151.2] 1100 5372
26| 2025 j 1644]  1116] 15121 1100 5372
27| 2026 1644  1116] 1512 1100 53712
28] 2027 1644|116l 1512] 1100  979. 1,516.3
29] 2028 1644 1118|1512 1100 531.2
30] 2029 ' 644 tel 1512 1100 -1,759.5] -1,2222
Total 14,858.5] 3,043 37812] 2,5669] 34786 252931 4,259.8] -1,759.5] 32,749.1

Source} Caleulated by JICA Study Team
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20.6 Evaluation of the Projects

(1) Calculation of the EIRR

The ccononic internal rate of return (EIRR) based on a cost-benefit analysis is used to
appraise the cconomic feasibility of the project. The EIRR is the discount rate which
makes the cost and benefit of a project during the project life cqual. It is calculated using
the following formula.

S Bi—-Ci
Y ———==0
i (1+r) l
where, n: Period of economic calculation {project lifc)

t : Year

Bi : Benefit in i-th year

Ci : Costs in i-th year

r : Discountrate
The EIRR of Short-term Dévelop‘ment Plan is calculated as 16.9%.

Table 20.6.1 Result of EIRR

EIRR
(%)
Short-term
Development Plan 16.9

(2) Sensitivily Analysis

In order to see if the project is stilt feasible when some factor are varied, several cases
are examined as follows.

Casc (A) : The costs increase by 10%

Case (B) : The benefits decrease by 10% o

Case (C) : The costs decrease by 10% and the benefits decrease by 10%.

The results of the sensitivity anﬁlysis are shown in Table 20.6.2.

(3) Catculation of the Benefit / Cost Ratio

The benefit / cost ratio is obtained by dividing the benefit by cost. The result of the B/C
is shown in Table 20.6.2.
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shown in Table 20.6.2,
Table 20.6.2 Sensitivity Analysis for EIRR and B/C Ratio

~ Case CIRR (%) B/C
Rasc Case 16.9 139
Case (A): Increase in Costs by 3% 15.2 1.26
Case (B): Decrease in Benefit by 10% 14.5 1.27
Casc (C): Increase in costs by 10%
Decrease in benefits by 10% 12.5 1.12

Source) Caleulated by JICA Study Team
Note: Discount rate using for calcutation of B/C is adopted 10% in this study.

(4) Evaluation

The leading view is that the project is feasible if the EIRR exceeds the opportunity cost of
capital. Constdering the opportunity cost of capital in each country, it is gencrally considered
that a project with an EIRR of more than 10% is economically justifiable for infrastructure or
social service projects. As for this project, even though the economic calculation only takes
into account the iterns which are easily quantified, the EIRR exceed 10%. Therefore, the
proposced development project in the stage of Short-term Development Plan is viable from the

viewpoint of national cconomy.
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