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1-1

SUMMARY
PREAMBLE

Introduction

In line with a decision made in 1986 by the Government
of Japan to respond positively to a'request submitted by
the Government of the United Mexican States of undertaking
a Feasibility' Study on the establishment of a repair
dockyard at Lazaro _Cardenasf .the Japan International
Cooperation Agency, entrusted with the execution of the
Feasibility Study, assigned a Study Team to visit Mexico
once in April, and for a second time in June—Juiy 1887, to
collect data and information on such items as:-

- National economy in general

- National ©policy on shipping, shipbuilding and
shiprepair _

- Views held by shipping enterprises on domestic
shipping and on the projected repair dockyard

- Potential demand for shiprepair
- Social and natural environment of Lazaro Cardenas

-~ Law and regulations governing civil and building
~ construction

- Technological capability of «c¢ivil and building

contractors

~ Technological capability of shiprepair work in
existing domestic shipyards

~ Availability in the domestic market of requisite
articles for Dockyard construction and for

shiprepair.

Upon completion of the Survey, Progress Report (I) was
submitted to the competent authorities and organizations
interested, supplemented by oral presentation of
additional information on progress made on the Feasibility

-1 -



Study, - aﬁd by discussions on the prerequisites for
proceeding further gith:the Study. -

Subsequenﬁly, the . information resﬁltith from the
survey was made the object of an Interim Eeasibility
Study, in which 4 alternative docking 'éyStems  were
evaluaﬁéd-for matual compariéon, tofdetermihe_which of the
_systéms should be the most suitable ang economical for the
envisaged shiprepair operations at Lazaro Cardenas.

The results of the Eofégoing Interim.FeaSibility Study
_weré compiled”into'Pfogress=Report~(II),_ﬁhich'served as
basis for further discussion ih_Se§tembe: 1987 with the
competent ~authorities and organizations interested. it
was :dééided' to adopt for the projected Dpckyard' the
-Combinatiohwdocking system incorporating floating dock and
work bay facility recommended in: P:ogress ﬁeport {(IT).
The interim plans for dockyard construction and operaﬁion
‘were further reviewed and devéloped'énvisaging the above
combination system, for inclusion in the Finél’Report.

_ The 'present Repo:ﬁ contains thé_'results of the
foregoing review and development, aimed at deriving the
most feasible plan for implementing the Repair Dockyard
Project. ' '

The essential points of this Report are indicated in
the form of a flow chart in Fig. 1-1.

Grateful acknowledgment is expressed to the Government
of Mexico, SOMEX and other competent authorities and
organizations interested, for their unreserved cooperation
and assistance accorded to the Study Team; without which
the present Feasibility Study would not have been
possible.



Conclusion

‘The Repair Dockyard envisaged to be established at
Lazaro Cardenas Industrial Port can be congidered one of

“the - very few highly eligible locations for newly

establishing a shiprepair yard remaining under the current

- conditions of the  internatioal shiprepair  market.

Provided that adequate capabilities are acquired in
dockyard management and in shiprepair technology, and that
the environmental  infrastructure is duly completed,
including waterway and land approaches, the market for the
enVisaged”Dockyard is forecast to amply attain about 1.1
million GT (gross tons) in 19925, 1.6 million GT in 2005,

‘and 2.3 million GT in 2015, thus indicating bright

prospects for the Project upon implementation.
Yor the docking system --constituting the key factor
of shiprepair vard arrangement and mode of operation-- a

combination system incorporating floating dock_ and work

bay facility has been selected. ' This combination docking

fsystenl permits operation with high efficiency and calls

for the leéét capital investment, and has thus been judged

the most highly suited in consideration of the prevailing

local conditions including natural environment and the
associated industries established in the vicinity at
Lazaro Cardenas.

Earnings from Dockyard operation have been estimated
using as reference the corresponding records realized at
Veracruz Dockyard, as well as Japanese data.

Basing on the aforesaid premises, the forecast of

- operating performance to be expected from Project

implementation_indicate:—
- Investment - capital totaling approx. Uss$101.7

million, comprising :

Dockyard construction t Approx. US$41.9 million

‘Equipment, incl. f£loating
dock . : : Approx. USS$54.7 million

Initial expenditﬁres to cover
disbursements prior to start
of commercial operation = : Approx. US$5.1 miilion



~ Total earnings :

‘In_1995' - .t Approx. ﬂS$17.3 million

In 2005 - : Approx, US$24.4 million

‘In 2015 _ E ' : Approx. US$35.1 million

:Adding - to . the fofegdihg _'investment_' dapital the
estimatéd operating and other expensés,'_and “assuming 30
years"project life, the financial and economic internal
rétes of return (FIRR ahd;EiRR) have been found to amount
o 9.9 ‘and :11;0_; percent tespectively. . Further,
senSitivity'aﬁéiysES_havé'showﬁ that, in the event of an
ﬁnfavorablé"developmeht_ of circumstances resulting for
inétance, in 10 percent negative ‘deviation of £otal
earnings from the forecast, FIRR would still be 8.0
percent, and EIRR 9.1'pexcent;

_ The foregoing analytical results range within the
highest wvalues that could be expected for a newly
established shiprepair yard. ' '

‘The interest on deposit, deemed to be indicative of
the minimum level of opportunity cost of capital, proves
currently to be 3 - 4 percent, leaving inflation out of
account, and cutoff rate prevalent under the projects
financed by dévelopmenh banks is around lo'percent

Consequently, implementation of the envisaged Project
can be considered duly justified.

Upon implementation, the Project  will . further
contribute to increase of employment opportunities in the
locality =~-to the extent of approximately- 1,400 in the
final stage of Project 1life. Moreovér, 30 to 40 percent
of earnings will account for services rended to foreign
ships, thus contributing also to -acquisition. of foreign
currency. Furthermore, modern managerial techniques and
shiprepair technology transferred to_ﬁhe Repair Doékyard
will contribute significantly to promotion of the Mexican
shipbuilding industry and associated - industries.

The envisaged Project ‘can - thus be cohclusively
evaluted as highly advisable for implementation.

- -



Recommendations

The envisaged Répéir Dockyard can be expected to
present ample viability for operating profitably as a

_private enterprise, without seeking assistance from
‘Government beyond minimum extent.

It is premised, however, that the requisite
environmental infrastructure --access channels to Dockyard
by water and by road, water supply, etc.-- is adequately
provided by public‘wo:ks; Also, as measures to permit the

- Dockyard to secure 'orde;s for shiprepair work on equal

footing with foreign shipyards, it should be necessary to

' regquest the Government authorities to provide the

reQﬁisite . business environment ~-e.q. exenption of
indirect sales tax (VAT) on all earnings from shiprepair
work, and of import duty on materials and components
purchased from abroad.
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FORECAST OF SHIPREPAIR DEMAND

. Conditions.assumed-for-demand forecasting

Premise

As general rule, the size of market expected for a
given shiprepair'yard is determined by the number of ships
calling at neighboring ports, which number would, in turn,
dépend on such factors as volume of trade, activity of the
petroleum industry, and the general economic situation of
the country in question.

'In the present instance, the alternative premises
given. below were assumed covering different cases

currently foreseeable for the Mexican economy and the

petroleum business:-~

- Case A: The Case A is relatively optinistic,
“assuming that while the situation
surrounding the Mexican economy and oil will
be severe on the short-term, but that the
economy will gradually pick up on the long-
term, aided by recovery (or rise}) in oil
prices, thereby increasing the volume of
trade and, in turn, the volume of ship

repair work.

~ Case B: The Case B is rather pessimistic assuming
that the Mexican economy and oil situation
will continue to be as severe as at present,
leaving the growth rates of the economy and
volume of trade low. and slow; hence the
growth rate of the volume of ship repair
work, though tending to grow on the long-
term, will be at a level of half of that of
the Case A.



212

2-1-3

Target year

The base.year-is_1984 or '85,; fOrecastsfare'made'for
the target years 1995, 2005 and 2015.

Foreéasting methdd

" In order to assess the tonnage potentlally requiring
repalr work in Mexico, a research has been made concerning

the trends of the varxous factors ‘associated with demand
for - shlprepalrlng over - past five to  ten years,

analyylng the correlation between such - demands and. the
volune of shlprepair work, And, potentlal demand for the
volume of shiprepair work in the target years has been
derlved from the correlatlon between vessels owned by
Mexican shipping firms, charte:ed foreign_vessels, foreign
ships trading in and out of Mexico and the volume of
cargoes ‘handled at ports, as well as from the vessels
passing on the wéy to and from the Panama Canal or off the
Mexican coast.  Then the.vblume of Shiprepéir work at a
repair dockyard in Lazaro Cardenas in the target yeafé was
forecast taking into account its COmpetitiveneés both in
the international and in domestic markets. |

‘These variable factors and their correlations as well
as the flow of the forecasting method are shown in Fig.
2.1,
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2-2

Sea-borne trade and maritime transport

" The Mexican economy is _currehtly‘fdébfessed by such
factors as accumulated 'foreign -debt_.and' sﬁégnant oil
price, but in_thé long run, it can be'expectea'to_revive.
in keeping with the recovery of world economy; gross
domestic product is estimated tngrow'annually;to 1995 at
1.0 to 3.0 percent, and thereafter at 1.5 to 3.0 percent,
The ‘low and higher values cited above represent the
forecasts based on Cases B. and A, respectively, and this
will apply hereafter throughout this document, wherever

-upper and lower values are given for forecast data.

The growth of'eConomic activity as_foreqast above wil;
induce corresponding expansion of foreign traae, with the
volume of cargo handled ‘in Mexican ports 1ncrea51ng from
the 152.2 million tons marked 1n 1985 to 169.9 -~ 227.5

 m1l11on_tons in 1995, to 212.2-— 337.7 million tons in

2005 and to 261.2 - 485.8 million tons in 2015.

Of the above volume, the rising share of the Pacific

Coast trade will increase the portion of cargo handled'in

Pacific ports from the 45.5 million tons of 1985 to 58.2 -
74.1 million tons in 1995, to 74.5 - 120.7 million tons in
2005 and to 95.4 ~ 196.5 million tons in 2015,

The fore901ng cargo will be carried in ships of
Mexican flag numbering 86 in 1984, rising to 112 in 1995,
136 in 2005 and to 174 in 2015, while foreign vessels
calling at Pacifi¢c Coast 'ports will increase from the
1,444 in 1985 to 1,655 - 2,120 in 1995, 2,065 - 3,180 in
2005 and to 2,800 - 4,900 in 2015. |

For further detailed figures, see Table 2= 1

Other ships considered susceptible ‘to repair | on the
Mexican Pacific Coast are those passing neighborlngg
waters, particularly those of 8 Latin American countries
that take the Panama Canal and pass these waters under
ballast. These ships, counting-475 in 1984, are forecast
to increase to 580 in 1995, to 690 in 2005, and to 825 in
2015, '

-10 - -
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2-3

2-3-1

2-3-2

Volume. of shiprepair demand
Poteﬁiial demand

The potential demand for shiprepair' has been derived
by considering the probable number of vessels needing
repair among:- ' S '

8

Ships flying Mexican flag
Foreign ships calling at Mexican ports
Specific types of ship passing the Panama Canal

Ships involved in casualty on the Pacific Coast.

The resulting potential demand for shiprepair that
amounted to 86 in 1984, is forecast to increase to 118 -
127 in 1995, to 146 - 165 per year in 2005 and to 186 -219
in 2015.

Actually, ' in 1984, however, only 34 --or less than
half-- of the potential 86 Ships cited above were repaired
at Salina Cruz, on account of the poor competitive level
of the existing shiprepair yards, the ‘remainder having
been répaired at yards in the Gulf Coast or abroad.

The foregoing forecast would .iﬁdicate that, provided
adequate competitiveness, a repair dockyard established on
the Mexican Pacific Coast should be able to come by an
ample volume of repair work (see Table 2=2).

vVolume  0£ market forecast for a repair dockyabd
established at Lazarc Cardenas

The potential démand for shiprepair work =--as derived
in the preceding Section-- is forecast to almost double_in
20 years. Of this volume, the share to be expected for
the envisaged Dockyard at Lazaro Cardenas is as derived
below, assuming the Dockyard to  present = fair
competitiveness in the international market, in terms of
technological capability, working period and price of
services furnished. '

-12 -



2-4

The resulting market expected for the envisaged
Dockyard, including that for repair of both general cargo
and special service vessels such as dredgers, would amount

to 68 in 1995, rising to 94 in 2005 and to 131 in 2015, to

cite values intermediate between the Case A and B (see
Table 2~2 and Fig., 2-1).

It should be noted here that the foregoing figures
represent the volume of repair work that can be secured by
the ‘envisaged Dockyard without depleting the existing
shiprepair yards at Salina Cruz of its current custom.

Maximum size of ships to be repaired

The méximum size of the ships to be repaired  at the
envisaged Dockyard has been determined in consideration of

such factors as:-

- World trend toward larger ship sizes

- Trend toward large sizes of ships belonging to the
' Mexican merchant fleet

~ Trend toward larger sizes particularly of ships
serving the Mexican Pacific Coast

- Plans for improving the Panama Canal.

The resulting judgment of suitable maximum size of
ships to be repaired at the envisaged Dockyard corresponds
to what is known as PANAMAX -~the largest size of ships
permitted to pass the Panama Canal-- measuring 32.2 m in
breadth, and of approximately 60,000 DWT ({approx. 40,000
GT) capacity.

 Moreove:, in anticipation of future increase in ship
size, and of having._to repair cbntainer ships, it is
advised to provide for eventual extension of repair
cépacity; to the extent, say, of accommodating ships up to
80,000 DWT (approx. 50,000 GT).

~13 -
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3. PROJECTED SITE

- 3-1 Natural environment

3-1-1 Gedlogidal/topogréphibal'ccnditions

(1)

(2}

Geological conditions

The combination docking system that has been
selected dispenses with the necessity of hauling heavy
ships directly over ground, and this eliminates

‘limitations on vyard ‘layout on account of the -soil

bearing power of the projected site, at least in
respect of ship sizes currently envisaged to be
repaired at the Dockyard.

It requires to be noted, however, that the projected
site is located on alluvial soil of river delta,
containing gravel and sand mixed with _clay, which
makes it difficult to adopt sheet piling for retaining
the quay, although this would, if permitted, have been
the most economical and time-saving mode of revetment.

Banking

The Balsas River delta, on which the projected site
is located, was originally a low-lying flatland of 2 -
4 m mean'elevation; but in the course of water channel
dredging, the excavated soil was disposed of on this
site, to raise its elevation above 10 m in some parts,
The envisaged elevation of the Dockyard is 4.3 m, and
considering that additional surplus soil will be
generated with progress of Dockyard construction,
further disposal of so0il on the site should be
suspended. '

3-1-2 Climate

The average yearly temperature at Lazaro Cardenas is

279°C, the maximum 34 -~ 37°C and minimum 11 - 13°6C, The

- 16 -



3-1~3

3-2

3-2-1

average rainfall is around 1,200 mm;ﬁéohééhﬁrétéd in the
summer Sseason from__Juhe to Octobet;_ with almost no
precipitation during the dry winter months.

The rain will, on occasion, fall in the form of
tropical hurricane, but on the whole, the climate can be
considered ~very mild and . favorable for shiprepair
operationg, compared for instance with Japan.’

Barthquakes

.1Lazéro Cardenés_ié_located in a region susceptible to
severe earthquakes. But unlike Mexico City, built on' the
poot_ sbbsoil _of_‘lahﬁ_.réclaimed from lake; relatively
slight damage was'sustaihed in the disaster of 1985.

Nevertheless, the €fact that the site is on sandy
ground introduces the possibility ~-though quite small- of
soil undergoing 1liquefaction phenomenon, and for this
reason, further detailed soil survey would be advisable at

the time of actual construction.

Lazaro Cardenas industrial port

Port facilities; industrial zone for large enterprises

Lazaro Cardenas Port 1is equipped. with all the
facilities of & modern harbor, including requisite means
of transport and tug service, as well as a container yard.
The hinterland industrial zone already has in operation a
steelworks, a fertilizer plant, a  petroleum product
storage terminal, a large foundry, 'forgé' and machining
works, &8 well as a 1arge-diaméter pipe mill. The
steelworks is currently uhdergoing'~Phase - 2 extension '
that will double its annual production capacity to 2
million tons of steel plating. In addition, a grain
terminal of 80,000 tons handling capacity will be
completed to enter service in 1988, This is to be
followed in 1989 by the start of construction of a 300,000
bbl refinery on the ground of the petroleum product
storage terminal, '

-17 -



3-2-2

It can thus be expected that the economic activity of
this inddstrial _zone will continue its development, and
that the establishment of a shiprepair dockyard in this
locality will contribute a new link to the inter~industrial

network that is constituted in the Lazaro Cardenas

industrial zone,

Industrial zone for medium and small enterprises

From the outset} it was planned to establish on the
Lazaro Cardenas hinterland also an industrial zone for
medium and “small enterprises, and a number of such
enterprises have already started operation in this zone.
Further development of the large enterprises in the
adjacent zone should induce other smaller enterprises to

- follow suit 1in establishing themselves in this Zone

3-2-3

reserved to them, and this should greatly benefit the
business operation of the envisaged Dockyard, which by
nature depends for much of its operations on work
subcontracted out to relatively small enterprises.

Technical instruction/training

An intermediate level technical - school 1is already
established at Lazaro Cardenas, and the Technical Training
Center has already had a large number of trainees complete
courses there. This would indicate that recruiting
workers and mainstay technicians should present relatively
little difficulty for the envisaged Dockyard to be newly
established in the locality.

18§ -
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4.  PLANNING OF DOCKYARD FACILITIES

4-1 Basic principles

4-1-1 Guidelines adopted for planning

The Dockyard is envisaged to undertake shiprepair

exclugively, and to  be managed with maximum economy and
efficiency. To this end, particular consideration is
given in its planning to the following points:

(1)

(2)

(3)

(4)

To keep investment in plant and equipment to the
minimum. 1eﬁel compatible with smooth productive
activity; for this purpose, to utilize to maximum
extent all services available from subcontractors and
all equipment available by rental. '

To extend the Dockyard ecapacity only as and when

justified by growing demand, in order to maximize

return on investment.

In anticipation of pursuing the above principle, to
arrange from outset the Ddckyard layout in such manner
as to facilitate eventual additional installation of
equipment or their replacement by equipment of higher
performance, as and when Jjustified by foreseen
increases in shiprepair demand.

To accord due consideration to preventing
environmental pollution, " with provision of all

requisite equipment and devices.

Based on the ccnclusion_ceachéd consequent to Progress

Report (II), of adopting the combination system, further
detailed studies have been performed in respect of this

- system.

The reasons for selecting this system were the

following:

-19 -



(1)

The cdmbihation syétem oCdupfeé“théileast”extent of

'_ground: it is little subject to llmltatlons imposed by

(2)

(3)

(4}

(3)

(6)

conditions of subsoil.

The System permitszéontainer'shipsibartly‘ioaded‘with

cargo - to be repaired on .floating ‘dock,  thus
éiiminatingithe xiéks accompanying'their haulage over
ground. | | |

Docking and painting work are vastly simplified on a

floating dock, and its use in the combination system

renders this system most efflclent in operatlon.

For repair jobs requiring exteﬁded" docking, the
combination system permits  relatively  easy
installation and utilization of work bay, to avoid
extended occupation of floating dock.

Constructlon cost w111 be 15 to 35 percent lower than

for the other alternative systems.

On the othé:,héné, thé.combination system will call

for higher operation management techniqués. While
this will initially constitute a dlsadvantage, once
the techniques are mastered, the resultlng high
productivity will contribute to enhancing the
competitiveness of the Dockyard. a

4-1-2 Planning the key facilities

(1)

Determining dock size

It has been mentioned that the current market
forecast for the env1saged Dockyard would place the
maximum size of ships to be repaired at  what
corresponds to the PANAMAX, i.e., 220 m long X 32.2 m
broad. In consideration, however, of the strong
possibility of larger and fuller ships - of economic

-20 -



hull .shape coming into service with progress of
steelmaking and other industrial activities at -Lazaro
Cardenas, and with activation of exchanges around the

~ Pacific Rim, and also in view of the large expected
demand for'repairing container ships, the choice has
been given to a dock size of 230 m by 46 m, with
lifting capacity of 33,000 tons.

(2)'Ber£h_watep depth

A depth of 9 m has been chosen for the water in

front of repair quay, to accommodate partly loaded
container ships expected to require berthing. The

maximum size of ships to be berthed alongside quay has
been matched to that of the largest ships entering
Lazaro Cardenas Port, i.e. 100,000 DWT (60,000 GT).

4-1-3 Number of docks, work bays, quays

To derive the requisite number of docks and gquays, the
waiting time for docking and berthing was estimated
through simulation by Poisson distribution, - for the
volumes of shiprepair forecast for 1995, 2005 and 2015.
The results are as given below. '

Table 4-1 REQUIRED NUMBER OF DOCK AND QUAY

Item Year 1995 | 2005 | 2015
No. of dock required 1 2 2
Dock operation rate 94% 54% 61%
No, of quays required 2 2 2
Quay operation rate ' 88% 72% 86%
No., of ships to be repaired 68 94 131
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4--2-2

. Dockyaxd equipment
.Generél layout

The general layout of ‘the env1saged Dockyard has baen{f”
determlned with consxderatlon given _to the following{f_'

901nts.

(1) To arrange the floating dock, work - bay, quay_lana:J
workshops close to each other, for easy distribution’

of utilities, as. well as smooth- circulation _oE ;  

personnel, materials and components,

' (2) To érrange'fo:'Smooth flow of materials and components .

in cases whére " block construction will ‘have to be

utllized to cope with large-scale hull repalr on shlps --

1nvolved in casualty.

{3) To arrange for eventual addition of another work bay;-

to supplement the single bay considered td_suffice for;,
the time being ~-say until 2015.

(4) To arrange for 2 ships berthing --when necessary—F
simultaneously along each of the 2 quays, which should
suffice say until 2015.

Key equipment

(1) Manipulation of shafting and rudder

Hoisting and transferrihg equipment = is to  be
arranged adequately to permit dismounting and transfer
to workshop of shafting and rudder. from ships of the
following sizes:~

- Docked ships: Of largest size to be docked

- Ships moored alongside quay: Of PANAMAX size.

-22 -



(2)

- The workshops are to be equipped accordingly, to
handle the shafting and rudders thus brought in for
repair. ' - -

Manipulation of large hull blocks

The':workshOPs_ are to be equipped =--together with
ancillary = handling/transferring facilities for

‘fabricating hull blocks weighing up to 30 tons and

transferring them to dock or work bay.

4-2-3 Floating dock

The floating dock is to be of the following principal

specifications:

(1)
(2)

(3)

(4)

(3)

(6)

(7}

(8)

Width between side walls to measure 46 m.

Length to be -initially 230 m, but arranged to be
eventually extended as and when necessary in the
future.

Maximum draft of 8.5 m, and lifting capacity of 33,000
tons, in consideration of container ships having to be
docked partly loaded.

Work bay to accommodate repair ships of up to 17,000
ton displacement.

Utilities =--electric power, water, compressed air,
gas~- to be supplied from land.

Mooxing by chain and anchor, to facilitate translation
when necessary Ffor transferred docked ship to work
bay.

Safe and rapid transfer from dock to work bay by means

of computer-controlled ballast manipulation,

Crane installed on wing wall, to permit overhauling
and landing 'Shafting,' propellers, rudders, hatch
covers and other largé fittings of the largest ship to
be docked.

- 23 -



4-3

- (9)

(10)
(11)

Travelling stage 1nstalled on 1nner face of wing wall,
High-pressure washing system.

Anti-corrosive processing of outer walls,_ to ensure
service life of at least 30 years. '

The . general arrangement and specifications of the

‘floating dock are presented in Fig. 4-1 and Table 4-2.

Gené:al layout of dockyard Facilities

The general layout of the Dockyard facilities is shown

_in Flg. 4-2,

4~5

4-5-1

Key equipment

The key equlpment of the Dockyard are llsted in Table

4-3, together with their principal spec1flcat10ns,

Dockyard construction

Construction échedule

The construction schedule has been drawn up assuming

the envisagedeproject to be approved by the Government of
Mexico and other competent authorities by end 1989, to
permit Project implementation to_commencg_at'beginning of
1990,

The master schedule is presented in Fig. 4-3, and is

marked by key events timed as follows:-

Start of preparations for con-
- struction
Start of construction - Phase I

January 1990

July 1990
December 1992
January 1995
June 199%&

i
"

Completion of construction - Phase I
Start of construction - Phase II

Complgtién " of construction - Phase
II. '

- 24 -



4-5-2 Construction cost

. The estimated «c¢ost for investment in Dockyard
construction is as given in Table 4-4. The amounts
indicated are basSed on the price level of June 1987.

- 25 -
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Table 4-2  OUTLINE SPECIFICATION OF LIFTING
CAPACITY 33,000 MT FLOATING DOCK.

Type of Dock : Steel Caisson (l-piece) type with
o a steel platform on aft end.
Classification : NK or LRS or ABS

Lifting capacity : 33,000 metric tons at freeboard of
E 300 mm from pontoon deck.

Transfer capacity : 17,000 metric tons

Principal dimensions :

Length, overall : . 230.00

m

Length, over pontoon ' ' 220,00 m

- Breadth, between outer wing walls 55.00 m
Breadth, between inner wing walls : 46.00 m
Depth to top deck above base line 18,70 m
Designed working draft '4,60 m
Designed sinking draft : : 15.70 m
Water depth above keel blocks at sinking 5,00 m
Height of keel blocks 1.60m

Electric power, fresh  water, fire~-fighting water
compressed air and gases shall be supplied from on-shore
facilities,

Mooring System : Chain, anchor and wire rope
mooring system. Mooring windlasses
and winches shall be equipped for
dock translation.

Dockyard furnished equipment :

ARll connecting devices such as accesses, cables and hoses
between shore and Dock.
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10.

1l.

12,

13,

_Baiiast piping'systém .

Ballasting & deballasting time : within 3 hours
Ballast pump in a pump room : . 2 sets _
Ballast control : - Remote-control

in control
room

Computerized-ballast opération 5ysteﬁ'

1)

2)

Lifting and sinking mode

Dock shall be operated by instruction of computerized -

ballast operation using3the data such as dratt, trim,
hull, diflection, ballast level. R : _

Transfer mode

Dock shall be opérated by instruction of computerized
ballast operation using the sill 1load ~and ship
position in addition to above data. As a result Dock
can maintain flat level same as Work bay.

Major docking equipmént :

Winches Electro-Hydraulic type

15 £ x 15 m/min, 2-drum 4 sets
8 t x 15 m/min, l-drum 4 sets
Hyd. pump unit _ 4 sets

Corrosion protection 3

Appopriate method for corrosion protection shall be taken

for Dock to maintain good in use more than thirty years.
Impossed current system shall be applied to outer surface
below working draft.

Puty room etc. @

l-control room (air-conditioned)
2-toilets

- 28 -




14. Repair work equipments :

Travelling cranes 35 ton x 1, 12 ton x 1) 2 sets
Traveiling stages 2 sets
High pressure water cleaning system with multi-nozzle
" and pump (300 kg/cm? x 160 1/min.) 2 sets

Flying gangway at fore end.

Note: |
1)  Design, construction and tests shall be in accordance
"~ 'with Builder's standards and practices.

2} All materials and equipment shall be generally of
Japanese make and . in accordance with +the Japanese
Industrial Standard (JIS), the Builder's Engineering
standards ‘and/or the current Japanese manuafactures'
standards.

- 20 -
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Table 4-3  OUTLINE SPECIFICATION OF FACILITIES

-31 -

No. Item No. Main Particulars
1. Yard Area 1 362409 m?
T2 Floating Dock 1 2 230m x 55w
' ' Lifting Capacity 33,000 MT
Aacess Ladder 1 Um % 10m
3. Transfer System 1 Transfer Capacity 17,000 MT
4,  Shiprepair Quay 1 460m
Depth 9m & 6.5n
Level Luffing Crane 1 HOT x 20m/15T x 40m
1 20T x 32m/107 x 50m -
Access Tower 2 3m x 4m x 10m
Shore Ladder 2
Mooring_Winch 2 10T x 20m
Rubber Fender 20 V type
Bitt | 8 100T Bitt
Welding Machine 60 500 Amp, 300 -Amp
5. Work Bay 1 230m x A40m
Level Luffing Crane 1 4OT x 20m/15T x 40m
Welding Machine 60 500 Amp, 300 Amp
Dogshoré and Block for Ship 250
Towing Tractor 2
6. Steel Shop 1 150m x 25m
Steel Stobage Area 1 B0m x 25m
Fabrication Area 2 28m x 9m
Hull Assembly Slab 1 43m x 9m
Hull dutfitting Assembly Slab 2 10m x 9m
Tools, Material Storage Place 1 im x 7;5m
Overhead Travelling Crane 2 10T x 25m x 9m
Semi Gantry Crane 2° 2T x 10m x 6m
Hydraulic Press 1 ‘5007
Shearing Machine - 1 fmm x 1.8m



No.

No. Item -Main ?articulars
Bending Roller 1 20mn x 2.4m
Bench Grinder Kl 3004 SGE-T
Bench Drilling Machine 1 194 ASD-410
Abrasive Qut off Machine 1 4556 HCW-18M
'Welding Machine 35 500 Amp. 300 Awp
Semi Automatic Gas Cutter 8
Welding Rod Oven
Movable Shed 2 15m X 25m
7. Repair Shop 1 150m x 25m -
7-1.  Piping Shop 1 4om x 25m
Pipe Storage Area _ 2 M x 6;5m _
Assembly Slab for Template ] Em X 3m -
Pipe
Assembly Slab 2 3mx 3w
Hydraulic Test Space - 1 10m x 5m
' {Common Use)-”
Overhead Travelling Crane 1 5T x 25m x 9m
Abrasive Cut off Machine 1 k554 HCW;1§M._
Pipe Eénder 1 3" Ram Type _
Hydraulic Water Pump 1 500 kg/em? x 194/min
Threading Machine 1 1740 - 2n |
Bench Grinder 1 3008 SGE-T
Welding Machine 20 300 Amp
Welding Rod Oven 1
Finishing Table with Vise 2m X 2m
Wall Crane {Hoist) 0.5T x 8m
T~2. Finishing Shop 35m x 25m

Overhead Travelling Crane

Chemical Cleaning Equipment

Hydraulie Jet Cleaning
Equipnent

Lapping Machine for Suction Valve

Lapping Machine for Exhaust Valve

Bench Drilling Machine

—h wel el e

~32 -

25T x 25m X 9m

4 Tank with Heating Equipment

2000 xg/cm? x 5.6/ /min

for Valve HK4150G
for Valve Seat EC—)GO
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‘No.  Item No. Main Particulars

Working Table with Vise 3 3m x 2m
Tools, Material Storage Place 1 7.5m X 5a
T-3. Machining Shop 1 30m x 25m
Overhead Travelling Crane 1 257 x 25m x 9m
Lathe 1 m x 2m -
Lathe 1 0.6m x 3m
Shaper 1 Stroke 600mn
Slotter 1 Stroke 300mm
Universal Fraise 1 350mm x 1.5m
Radial Drilling Machine 1
Portable Drilling Machine 1 S
Portable Boring Machine 1 2504 x 9m
. i 1504 x 2m
Dynamic Balancing Machine 1 800 kg
Marking and Measuring Table 2 im x 3m
Machining Tools
Measuring Tools
T=4. Electric Shop 1 25m X 25m
Dryer 1
Coil Winding Machine 1
Working Table 2 3m x 2m
8. Galvanizing Shop 1 25m x 20m
Cauatic Soda Bath i 3m x mx 1.2m
Sulfuric Acid Bath 1 3m x Tm x 1.2m
Washing Water Bath 2 3w x m x 1.20
Flux Bath 1 3m x m x 1.2m
Galvanizing Bath. 1 3mx mx 1.2m
Quenching Water Bath 1 Im x inm x 1.2m
Overhead Travelling Crane 2 2T x 2 Hoist x 20m
Control Room 1
Heating Equipment 1
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Ttem _

*Main Partioulars
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No. Nbr
9.  Power and Gas Station 1 65u x 40m |

Eleotric Substation (Main) 12 sets of 13.8KV/6.6KV x 3,000KVA
‘Aux Substation 1 6,6KV/450V/110V x 1,500KVA

for Quay, Work Bay, Stesl Shop

. Transmission Cubicle 7 for Re§éir Shop, office,

' ' Warehouse, etc. -

Invertor 1 380V x 50Hz x 100KVA

for Ship's Supply -

Switch, Panels 1 set - =
Air Compressor 2 H60KW, T ka/en? % Yim3/min
Compressed Air Reservoir 2 7 kg/cn? x 14m3
_Contfol'Panel for Air 1 '

- Compressor o .
Industrial Water Pump 80m3/h x 3.5 kg/em?
Potable Water Pump 80 m3/h x 3.5 kg/cn?
Overhead Travelling Crane 2T x 16m x 6m l
(Hoist) :

Industrial Water Storage Tank 1 500m3"

Potable Water Treatment Plant 1 300n3/day
Gas Evaporator 1 (Rental)

Oxygen Evaporator 1 (Rental)

10. Warehouse 1 50m x 25n

Overhead Travelling Crane 1 10T x 25m x 9m

Shelf: 15 m x 3m x 4m
11,  Painting Shop and Store 1 25m x 20m

Overhead Travelling Crane 1 2T x 20m x 6m
(Hoist)

Shelf 3 m x 3m x Um

12, Vehlcles

Truck 107, 5T
Fork Lift 3T, 2T
Motor Truck 17



Potable Water Line
Compreased Water Line
Oxygen Line |

Gas Line

- 35 ~

No. Ttem No. Main Partioulars
Trailer | 1 50T X 12m X 3m
i 15T x 10m x 2.6m
2 5T
2 2T
Ambulance Car 1
Business Car 2
13, Stages
'~ Stage Tower for Stern and Stem 2 2m x 4m x Sm
Painting Stage . 2 2m % UYm x 10m
Stage Blank 1,000 S50mm x 300mm x 4m, 2m
Convertible Steel Pipe 200 set ‘
. 4, Pollution’Preventive Equipment
Waste Waﬁer'Treatment 1 For Finishing Shop
Equipment 1 For Galvanizing Shop
Sewage'Treatment Plant 1
0ily water Separating Tank 1
0il Fence 1 1,200m
Incinerator 1 2T/day
15. Vessels
Work Boat 1 50HP
‘Rubber Boat 1
0il Barge 1 . 2007
16, Piping
Industrial Water Line 1504 x 4350m
Fire Line 1504 x 4350m

100A x 3600m
1508 x 3700m
504 x 3600m
50A x 3600mm
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~ No. i Ttem No. ~ ‘Main Particulars
17. 'Eleetric Wiring
Shiprepair_Quay
Fioating Dock Total about 13;000m
Work Bay '
Work Shop.
Power and Gas Station Total about 7,500m
Office
18.  General
‘Welding Machine 150 500 Amp, 300 Amp
' Ventilaﬁihg Fan 20 5008
' 40 Small Type 2KW
10 Anti Explosion Type T.5KW
Chain Block 9. Air Chain Block, 10T, 5T, 2T
6 Electiric Chain Block, 20T, 5T, 2T
_ i2 Chain Block, 57, 1T, 0.57
Hydraulic Water Test Pump 1 200 keg/cm?
Hydraulic O11 Test Pump 1 200 kg/em?
' Sea Water Ballast Pump 1 120m3/h x 3.5 kg/em?
Bilge Pump 6 |
Paint Spray thipment 8
Vacuum Cleaner 5
Gas Header 50 .
Gas Hose 5,000 25m x 100 sets x 2 pes
Air Header 50 ' '
Air Hose 2,500  25m x 100'pcs
Cabtire 10,000 20m x 500 pes
Temporary Light 200 Anti Explosion Type
400 Ordinary Type
Pallet 10 For Fitting 1.2m x 3m x 0.7m
10 For Fitting 1.5m x U4m x 0.8m
10 For Parts Im x im:'x 0.Tm
01l Jack 4o 50T, 30T, 20T, 10T, ST _



No. Item . ' No. ' Main ' Par'tioulahs

19. _Others
Tools, Jigs, Measuring 1 set
Equipment, etec. '

20. "OffiééiSupplies

Copy Maehine. ' 1
Electro Cbpy Machine 1
Telefax Equipment _ 1
Teiephone & Exchanger ' 1 set
Computor and Soft 1 set
Office's Furniture - 1 set

u37_



| 1990. | 1991 | 1992 [1993 | 1994 | 1995 | 1996 |
Preparation ] :_
Main Schedule ___Phase I ) Phase II -
Operaltion |
) ok
t. Qivil Work ; '
Site Preparation & Others | == -
Quay Wall j
Wore Bay i =
Z | : % :
' 2. Bullding Work : _ :
Factory Shops ? ey i :
: Off‘i‘ce =
Others ; | 5 ;
i ; ! :
: : | |
. i : ' 2 : H
3.+ Floating dock % 5 ! | !
] Fabrication e f i
| Towing & Setting ’ | == L |
| | ;
| 4. Crane l N ;
| Crane for Work bay = .
; Crane for Quay e e i
x Crane for Shops e ;
|
5. Utilities : =t i
6. Factory Machines = e
7. Anti-~pollution Equipment =
8. Engineering L
Fig. 4-3 CONSTRUCTION SCHEDULE
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Table 4-4 INVESTMENT PLAN

{Unit: 1,000 USS$)

: Domestic Poreign
No. : Description Total currency | currecy
portion | portion
1 'Civil work _ 25,823 25,080 743
2 | Building work _ 14,056 13,395 661
b s o ey gy ST . A S S s A e S OEE Su] SR e A D Lo bl W Maw e YR Ve My ol . vn P wrn o e et g Vb ek s e D -| —————————
Sub total (1) and (2) 39,879 38,475 1,404
3 | Floating dock and transfer _ |
' equipment ' 37,320 420 36,900
4 Cranes 7 4,498 1,442 3,056
5 | Utilities equipment and -
pipe lines : 1,365 172 593
6 | Electric equipment 2,281 471 1,810
7 | Vehicles and vessels 1,653 307 1,346
8 | Factory machines 4,649 694 3,955
9 | Anti-~pollution eguipment 421 209 - 212
10 | Office supplies 1,689 336 1,353
RO COUNI (SO LAV [, e
Sub total (3) - {10} 53,876 4,651 49,225
11 Engineering fee | 1,500 1,500
12 | Initial expenses and
working capital 3,592 2,111 1,481
13 Contingency 2,849 2,231 618
Total (1) ~ {13) 101,696 47,468 54,228
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5, PLANNING OF DOCKYARD MANAGEMENT

5-1 Basic Principles

The Lazaro Cardenas Repair Dockyard is to be managed

holding as basic aims:-

- To provide with repair service all shipé of Mexican
flag, as well as other ships calling at Mexican
Pacific Coast ports, or passing adjacent_waters.

- To contribute thereby to the economic and social
progress. of the Lazaro Cardenas district and of the
Mexican nation at large, in such aspects as:=

= Increase of employment opportunities
Inflow cf”foreign currency |
= Enhancement’ of technical 'capability in domains
‘related to shiprepair .
= Development of associated industries.

The foregoing aims are to be realized by following a

policy of:

(1)
{2}
(3)

(4)

Striving to ‘provide shiprepair services of level that
will gain international recognition.

Being equipped to provide, in'principie; any and all
kinds of shiprepair service that may be regquired by
ships calling at Lagaro Cardenas,

Operating efficiehtly with the minimum strength of
dirécg'and indirect personnel.

Arranging for technical assistance to acquire the
requisite managerial and technical know-how of repair
dockyard operation along the lines prescribed above.

NOTE: The repair of'small éhips and of fishing boats is to

be excluded from the scope of the envisaged
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§-2n1

Dockyard,'tbravoid*cbmpétition with existing small
and medium shipyard.

Marketing
Scope of repair work to be under taken

The envisaged Dockyard is to furnish' shiprepair
services to merchant ships and special service vessels

-such  as drédgers. Naval'VEssels; as well as ships smaller

_thanrl,OOO_GT,.are:to'be excluded.

With particular respect to “cdntéiﬁég_'ships,,ﬁWhile”

‘their repair:cails'forJapplicaEiod36f advanced methods and

skills, and for strict respect of stringent delivery

- periods, repair orders for ‘this  type of ship should be

5-2~2

actively sought, in consideration of the fact that there
is a container yard at Lazar0_Cardehas, and that occasions
for repairing container ships can be expected to increase
in the years to come;

With respect to large special operations like ‘main
engine conversion and jumboizing, while " they should
eventually be included in the scope of work of the
Dockyard, such operations are to be excluded for the time
being, in consideration of limitations applying in the -
initial stages of Dockyard operation in such aspects as
capability for = design, availability of requisite
materials, and capability for schedule control. |

On the other hand, large caéualty repairs --involving
mainly the replacement of bottom plating ~--are to be
actively sought, even at the cost of seek_iﬁg agssistance
from outside consultants for their execution.

Modes of shiprepair operations to be practised

~ Shiprepair operations' are to be performed at the
envisaged Dockyard in the following modes:
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(1) General repairs: Repairs performed with ship docked,
or. upon transfer to work bay --including periodical
surveys, and casualty fepairs.

{2) Repair alongside quay: Repair performed with ship
moored alongside quay, without docking ~-including
light casualty repairs. '

{3} Running repairs: Repairs performed outside Dockyard
~~for instance, at the -container yard-- by workers
sent out for the purpose.

. 5=2-3 Repair charges

| The briée to be charged for shiprepair service covers
a wide variety of items including work on hull, "on
machinery and on accommodation, and an infinite range in
scope of work involVedQ Moreover, similar.types_of'repair
work will coSt differently depending on type, size and age
of ship; as well as on the part of ship-on which the work
-is  performed. In addition, the guoted prices of
shipfepair work are largely influenced by the situation of
shipping and shiprepairing markets prevailing at the time
of quotation. ' '

All the foregoing factors make it extremely difficult
to forecast shiprepair prices, and in this: instance, data
from shipyards at Veracruz and Ensenada were treated by
regression analysis along with Japénese statistics, The
analysis resulted in estimates of US$17.80 per GT for

-general repair, and US$2.23 for repair alongside quay.

The forecast of work volume and sales for succeeding
‘'years of Dockyard operation is as presented in Table 5-1
and Table 5-2. In this forecast, no account has been
taken of large casualty repairs, which can only be
expected to contribute at most several percent to total
sales, but which can be expected to bring high profit.
Thus, in actuality, orders for such work can be expected
tO'provide a contingency margin of profit over and above
the estimated figures.
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Table 5-1  OPERATION  PLAN

Pro- | 'General_fepair . Afloat repair Total
J90% | Year ' |(x1,000 | Hr/GT | (x1,000 | (x1,000| -He/GT |(x1,000 | (x1,000 (x1,000
AR B Sl GT) ¢ : Br) | GT) | _ Hr) (- .GT) Hr)
1 | 1990 |
2 | 1991 . . R ¥ o
'3 | 1992 ] 383 [ 2.10 | 804 | 67 | 0.263| 18 | - us0 | 822 |
4 11993 | 553 ) 1.85 | 1,023 | 97 0.231 22 650 | 1,045
5| 1994, 723 | 1.68 | 1,215 | 127 | 0.210 | v27 850 | 1,242
6 | 1995 | 951 | 1.57 | 1,493 168 | 0.196 | 33 | 1,119 | 1,526
7 [ 1996 989 | 1.49 | 1,474 175 | 0.186° 33 | 1,164 | 1,507
8 11997 | 1,028 | 1.45 | 1,491 181 | 0.181] 33 1,209 | 1,524
9 11998 | 1,066 | 1.2 | 1,514 | 188 | 0.177| 33 | 1,258 | 1,547
10 | 1999 {1,105 | 1.40 | 1,547 | 195 | 0.474 | 34 | 1,300 | 1,581
11| 2000 | 1,144 | 1.38 | 1,579 202 | 0.172| 35 1,346 | 1,614
12 | 2001 | 1,183 | 1.36 | 1,609 | 209 | 0.170] 36 1,392 | 1,645
13 | 2002 | 1,222 | 1.35 | 1,650 | 216 | 0.168 | 36 1,438 | 1,686
W | 2003 | 1,261 | 1.38 | 1,600 | 223 | o0.167| 37 | 1,84 | 1,727
15 | 2004 | 1,301 { 1.33 | 1,730 | 229 | 0.166| 38 | 1,530 | 1,768
16 | 2005 | 1,30 | 1.32 | 1,769 236 | 0.164 | 39 1,576 | 1,808
17 | 2006 {1,398 | 1.31 | 1,831 247 | 0.163 | 4o 1,645 | 1,871
18 | 2007 | 1,457 | 1.30 | 1,894 257 | o0.162 | 42 1,714 | 1,936
19 | 2008 {1,516 [ 1.29 | 1,956 267 0.162 | 43 1,783 | 1,999
20 i 2009 [ 1,574 | 1.29 | 2,030 | 278 0.161 | 45 1,852 | 2,075
21 12010 {1,633 | 1.28°] 2,000 | 288 | 0.160 | 46 1,921 | 2,136
22 | 2011 1,692 | t.27 | 2,149 298 | 0.159 | 47 1,990 | 2,196
23 | 2012 | 1,750 | 1.27 | 2,223 309 0.159 | 49 | 2,059 | 2,272
24 | 2013 | 1,809 | 1.27 | 2,297 | 319 0.158 | 50 2,128 | 2,347
25 | 2014 | 1,868 | 1.26 | 2,358 | 330 | o0.157| s2 | 2,198 | 2,406
26 | 2015 | 1,928 | 1.26 | 2,429 340 | 0.57 | . 53 2,268 | 2,182
27 | 2016 1,928 | 1.26 | 2,429 [ 340 | 0.157 | 53 2,268 | 2,482
28 | 2017 11,928 | 1.26 | 2,429 | 340 0.157 | 53 2,268 | 2,u482
29 {2018 | 1,928 | 1.26 | 2,429 340 | 0.157| 53 | 2,268 | 2,482
30 | 2019 1,928 . | 1.26 | 2,429 340 0,157 | .53 2,268 2,482

Note: General repair inoludes periodical survey, annual survey, marine casualties.
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Table 52

SALES

AMOUNT

Total'.

C General repair Afloat repair
Project . , . 7
life - Year (x1,000{(x 1,000 (x 1,000](x 1,000 | (x 1,000 (x 1,000
\ GT) Us$) GT) US$). GT) Us$)
1 1990
2" 1991
3 1992 383 | 6,817 67 19 450 | 6,966
] 1993 553 9,843 97 216 650 | 10,059
5 1994 723 | 12,869 127 283 850 | 13,152
6 1995 951 | 16,928 168 375 1,119 | 17,303
7 1996 989 17,604 175 390 1, 164 17,994
8 1997 1,028 . | 18,298 181 4ok 1,209 | 18,702
9 1998 1,066 18,975 188 419 1,254 | 19,394
10 1999 | 1,105 | 19,669 195 135 1,300 | 20,104
11 2000 1,18 | 20,363 202 150 1,346 | 20,813
12 2001 | 1,183 | 21,057 209 466 1,392- | 21,523
13 2002 | 1,222 | 21,752 216 482 1,438 | 22,234
14 2003 1,261 | 22,446 - 223 497 1,484 | 22,943
15 2004 1,301 | 23,158 229 511 1,530 | 23,669
16 2005 | 1,340 | 23,852 236 526 1,576 | 24,378
17 2006 1,398 | 24,884 247 551 1,645 | 25,435
18 2007 | 1,457 | 25,935 | 257 573 1,714 | 26,508
19 2008 1,516 | 26,985 267 595 1,783 | 27,580
20 2009 1,574 | 28,017 278 620 1,852 | 28,637
21 2010 | 1,633 | 29,067 288 642 1,921 | 29,709
22 2011 | 1,692 | 30,118 298 665 1,990 | 30,783
23 2012 1,750 | 31,150 309 689 2,059 | 31,839
24 2013 1,809 | 32,200 319 711 2,128 | 32,911
25 2014 1,868 | 33,250 330 736 2,198 | 33,986
26 2015 1,928 | 34,318 340 758 2,268 | 35,076
27 2016 1,928 | 34,318 340 758 2,268 | 35,076
28 2017 | 1,928 | 34,318 340 758 2,268 | 35,076
29 2018 1,928 | 34,318 340 758 2,268 | 35,076
30 2019 1,928 | 34,318 340 758 2,268 | 35,076

Note: General repair includes periodical survey, annual survey, marine casualties.
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5-3-2

Plan ofldperaticn
General

 Shiprepair  capacity is. to be -increased: in gradual

_steps,. with due consideration  given to ‘maintaining

reasonable capacity utilization with the input of work

from market. Rashly increasing repair capacity is to be

avoided, sinqe it will adversely affect progress of

productivity, which latter - largely  depends . on

fami;l_iarization/assimilation of skills by 'work_ers' ‘. and on

- enhancement of ~managerial capacity by  supervisory

personnel,

On . the fother hand, shiprepair  work is inherently
subjéct to fluctuations in workload, and peaks in load
should be absorbed by subcontracting out work to outside
enterprises, '

Preparatory work in readiness for start of .Pockyard
operation '

The shiprepair Dockyard is envisaged to start
commercial operation in January 1992.-_Preparatory work --
including construction of the Dockyard-- is to start in
January 1990 as shown in Fig. 4-3.

The plan of Dockyard operation envisages_repair work
on “about 30 ships averaging 15,000 GT to be repaired
during the 1st year of operation, representing an
aggregate tonnage of 390,000 GT performed in general
repalrs in dock or on work bay, and 60,000 GT in repairs
alongside quay. o

In order to acCompliéh this amount ‘of shi?repair wbrk
to customer satisfaction . in terms of workmanship and
delivery date, the personnel organization for managing the
Dockyard and worker skill will both need to be stably
established by the time the  Dockyard first enters
commercial operation.
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‘To this  end, the personnel organization and worker

_ training is to start with a lead time of 2 years, during

which,  occasion for familiarization by supervisory

personnel with administrative techniques would be provided

by managing the Dockyard construction, and for
assimilation of skills by workers through participation in

“the fabrication of steel members to constitute workshop

buildings -and other structures. Following this, 6 months
before start of commercial operation, actual participation

~in running repairs undertaken on ships berthed in Lazaro

5~-3-3

Cardenas Port will provide occasion for technicians and
workers to gain experience in actual shiprepair work.

Stabilization of Dockyard operations

By 1995; the Dockyard operations are to be stabilized,
with  income  covering -expenses, . stably maintained
productivity of in-house operations, firmly established
business relations with local enterprises through
subcontracting and procurement connections.

Upon such stabilization --i.e. 'in 1995-- the volume of
operations is to reach 2.6 times that of 1992, with 68
ships repaired aggregating 1,190,000 GT.

This stabilization could only be realized through
intensive instruction and training administered during the
initigl”years of operation, and this is to be attained by
appointing experts from a country advanced in shipbuilding

~to key positions in the managerial and technical

5-3-4

departments, to serve in establishing a stable and
éffecfive.pattern of operation, and who will be gradually
replaced by domestically recruited personnel as they come
to assimilate the system of operation.

Maturation of Dockyard operations

By 2005 or by _2015 ~-respectively 13 and 23 vyears
after start of commercial operation-- the Repair Dockyard
will, through sustained effort  spent in business
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managemeﬁt 'and impfovement, have gainéd-_full maturity,
regularly earnlng stable profit. Upon such maturaltion,

-,further rapid progress in productIV1ty such as recorded

.durlng ‘the 1n1t1al years will no - longer be possible, yeL

- continued steady efforts ‘in ‘enhancing product1V1ty will in

the long run prove:to result 1n s1gn1flcant enhancement of

 .product;ve : capac1ty w1thout appreciable  increase of

5-4

§5-4-1

'peréoanATSt:ength. Operations are_envisaged to attain in
12005 a level of 94 ships repaired aggregating 1,600,000 GT

and of 131 ships aggregating 2,300,000 GT in 2015.
Productivity; Staffing.
Productivity observed in Mexican shipyards

Observations made by the Study Team at 4 Mexican

‘shipyards visited  in the course of_ their Study:-revealed

average productivity to attain not more than a fraction of
what = would be ekpected ‘in corxesponding Japanese
shipyards, not to speak of an instance of docklng perlod
exceedlng 10 times what 1s current in Japean.

This is not +to say that individual  workers are
incompetent or lazy: The shortcomings lie in the overall

- yard equipment and management, including layout, equipment

5-4-2

and tooling availability, management techniques, work
procedures, procurement practice, schedule control.

Productivity envisaged for the Lazaro Cardenas Dockyard

Table 5-3 gives the target values - envisaged for
productivity'{workload per direct manhour applied) and for
average periods required for completing a.repair job. The
targets might appear high in consideration of chrrently
prevailing levels, but- 1n the light of past experience of
the Study Team, and with application of the latest
managerial techniques, attainment of the target values
should be quite feasible. '
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| Operations in shop and on board are to be performed in
‘2 shifts, in order to shorten the period required for
completing a job. o
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5-5

5-5-1

5-5-3

Personnel organization

Principles governing personnel organization

The personnel organization has been planned with a
view to maximizing managerial efficiency for operating as
a private enterprise, without consideration to following
the pattern of existing Mexican shipyards.

The points held in view were:

(1) To minimize the.strehgth of indirect personnel

(2) To establlsh clearcut lines of command

{3) To accord prlorlty to ensuring high capability for 3ob
planning and for engineering

(4) To have operations in shop and on board performed in 2
~shifts, where night work will not introduce risk of

accident.

Management

The Dockyard is assumed to operate as a private
enterprise, Such factors as constitution of stockholders,

‘however, are beyond prediction, and it has been

tentatively assumed that the Dockyard will be administered
by a General Manager appointed and fully delegated by the
stockholders, and who will administer the Dockyard in
accordance with the policy drawn up in the hands of
stockholder representatives.

Middlé management

The Dockyard 1is to comprise 3 Departments -~-(a)
Repair, (b) Business, and {(c) General Affairs as shown in
Fig, 5-~1. '
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(1)

(2)

Repair department

| The Repair Deépartment is to comprise the Control
Section and 3 1line sections of (a) Hull, (b}
Machinery, and (¢) Dock.

- Control . Section: This section serves the
Departmén; Mandger as staff group, and also
provides the line sections with such services as:=

[!]

Procurement  and storage of materials and
components required for repair operations

= Survey of eligible suppliers and subcontractors

= Issue of orders for supplies/services on request
from line sections.

- Line Section:=

- = Hull Section: Charged with repair operations on
hull, on hull fittings, on accommedation spaces

= Machinery  Section: Charged -with repair
operations on (a) machinery and fittings in
machinery space and (b) steering gear, as well
as with {c¢) in-house pipe fabrication

= Dock Section: Charged with docking operations
and painting.

'All line sections are to exzecute their operations
in accordance with relevant instruction documents,
including work specifications, working budget and

' milestone schedules, all of which are drawn up and

issued by the Technical Section of the Sales
Department.

Business department

The Business Department comprises the Engineering
and Sales Sections.
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Together with the Repair Department, the Business
Department provides the drlving force that generates
proflts for the Dockyard. '

-~ Engineering Sectiéh-* This"Seétidﬁi fepresents the
_Dockyard s brain that dev1ses measures for ensuring
4profit from 3obs, whlch on the other hand, must be
:executed to customer sat1sfact10n in terms of
'quallty, dellvery tlme and prlce. These measures

_are implemented through operations of estimating
the cost. of repair job,: drawing up job

-specifications, work schedule  control, and
management of work budget. ' '

- Sales Sectlon. This Section takes care of the non-
téchnical side of' .sales, 1nclud1ng “publicity
directed toward shipping firms, assembly . of
“information on potential repair jobs, attending to
bidding procedures, collection of bills.

It .is not envisaged at this time to consider the
utilization of agents for the purpose of marketing,
all such activity being to be undertaken directly by
the Sales Section. -

(3) Generél affairs department

The General Affairs Department ensures service
activities, and comprises:-

- Personnel Section
- Accounting Section
~ Purchase Section.

5-6 Technology transfer; Instruction/training

The technical factors goﬁerning the operating
capability of a shiprepair yard are:-

- 8kill of workers
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- Engiheering capability'of technical personnel

- Managerial  capability of administrative staff,
including particularly the capability for schedule
control, '

all of  which will depend _largely on the khowledge and

'experience_ possessed individually by the- personnel

staffing these Sections.

It is énvisaged to obtain the assistance of experts

-.from_a suitable foréign shipyard or consultant for letting

" the relevant personnel aéquire_the requisite proficiency

5-6-1
. technigues

in these domains.

In Fig. 5-2, the outline of technology. transfer and
training is shown for reference.

Transfer to managers and  senior engineers of managerial

While textbooks are available on the theory and
practice of management in general, that of a shiprepair
yard .calls in addition " for much that is acquired by
experiehce. For this reason, it is envisaged' to have
recruited technical staff already conversant with general
management techniques  further master through  actual
experience at the Dockyard the practical techniques that

are additionally necessary. In practice, on-the~job
training is to be provided to this staff by experienced
foreigh managers and engineers, supplemented by

assignments of relevant Dockyard personnel to periods of
observation and study in advanced foreign shipyards.

What is to be mastered through this instruction and
training systen should'comprise in essence the principles
to be applied in shiprepair operations and the mode of
dealing with unexpected situations. In respect of routine

concrete managerial procedures, these could well be

tansferred in the form of computer software package
accompanied by instructions on the use of this package.
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5-6-2

‘Transfer of engineering capability

Even more than managerial capability, shiprepair
engineering capébility dépends on practiéal experience,
and technical transfer is to be provided by assigned
foreign experts through on-the-job training on actual
repair jobs, or by means of working drawings used in
actual shiprepair. . k

" Engineering at a shiprepailr yard consists of devising
the mode most economical and efficient for executing a

‘given repair job, taking proper account of all the factors

prevailing at the time relevant to the yard and to the
customer, as well as of the conditions of the ship to be
repaired. This calls for full knowledge and understanding

of the basic principles of shiprepair operations, as well

as practical experience.

To this end, it is Envisaged to obtain the assistance
of experts from a suitable foreign _shipyard Qr

consultants, supplemented by assignments of relevant
personnel to periods of observation and study in advanced

foreign shipyards.

Instruction/training of foremen and assistant foremen

It is envisaged to appoint foremen and assistant
foremen, not by recruiting f£rom outside, but by promotion
from among in-house workers,

Experience as worker in the Dockyard itself, however
short, is considered an essential qualification for this
class of personnel, for the reason that fhey constitute
front-line supervisors, and must in this capacity be
capable not only of providing guidance in requisite skills
but alsc to manage labor relations in line with corporate
management policy, and to this end they must be able to
understand house yules and also be familiar with the shop
floor atmosphere.

Selection of persons meeting such requirements can
only be made through evaluation extended over years of
service in house.
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Unlike assistant foremen, who Spend a large part of
_their time with_the'front~line workers, foremen are full-
time édperviéérs called hpon to dgive fdll play to their
abilities, and ‘for this reason, foremen,.'as_ well as
assistaht foremen eligible for promotion to fofemen, are
to ‘undergo  training  within  industry by Mexican
instructors.

5-6-4 Instruction/training of workers

Instruction and training of = workers are to be
administered separately for different categories, -such
asi-

- Instruction in basic knowledge
- Training in basic skills
- Training in specialized skills --operation of

different kinds of machinery, cranes etc,,

to suit the experience and ability of the individual
workers, and to impart the technical skills required in

their positions.
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FINANCIAL ANALYSES

The present financial analyses cover an examination of
the financial soundness and profitability of the envisaged
Repair Dockyard, when operated as a private enterprise, as

“well as the prcpriety of proceeding with implementation of

the Project when viewed f:dm financial aspects.

The £Lirst step is to derive financial projections,
with which projected financial statements are made out.

The second step is  to use the projected financial

statement for calculating various financial ratios, with

- which to examine the financial soundness of the Project.
‘Also, for this latter examination, the break-even point
" will be analyzed, and the payback period of investment

derivéd.' The third step is to examine_ﬁhe profitability
of the envisaged Project, using as criterion the finénciél
internél: rate of return (FIRR) derived by applying the
discouﬁted cash flow method. Further, the'effect on FIRR
of deviations from forecast of such factors as total

'sales, Dockyard construction cost, and operating expenses,

is examined by a ‘sensitivity analysis of FIRR on these
factors.

Premises adopfed for financial analyses

The present financial analyses are performed on the
assumption of the following premises:

{1) All prices are in U.S. dollars at currency value as of
June 1987. No consideration is given to inflation.

(2) Exchange  rates adopted for conversion between
currencies are:-

- Between Mexican peso and U.S. dollar: Peso 1,317 =
Us$i
- Between U.S. dollar and Japanese yen: US$l = ¥150

{3) Project life is to be 30 years

{4) Value added tax is not taken into consideration

- 58 -



{5) Punding of construction cost. is - to be ensured as
follows:~ '
- éburces3 Ldngmté;m_ lodn payable and capital, in
1:1 ratio B |

. - Conditions governing longéterm'loan‘péyable:

H

Grace;period: 2 years

H

Term of repayment.' 10 years

#

Interest rate- " 5% per annum

- Short-term loans to be - obtained’ at 8% per annum
interest = rate, to cover working capltal as
necessary for operating the Dockyard

(6) Sales revenue . to be collected ‘in cash upon c0mpletlon'
of the relevant job; payments to cover supplies and
services to be settled in cash at time of relevant
delivery or of completion of relevant service

(7) Stock inVentéry of materials and components to cover 2
months  of opetatibh; ‘calculated from total relevant
'éxpenditurés coverihg 12 months‘ | '

(8) Cash on hand amounts to 4% of annual operating cost.
6-2 Financial projections

6~2-1 Forecast of sales revenuse

The sales revenue is forécasﬁ as shown in Table 5-2
based on the unit prices per GT mentioned in Chapter 5-2.

6-2-2 Cost of Dockyard construction

The cost of construcﬁing the Dockyard is presented in
Table 6-1, broken down by item, and separately for items
to be covered by domestic and by foreign currencies.
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6-2-3 Operating‘expehses

Expenses to cover operation of the Dockyard after
entrance into commercial service have been derived as
follows.

(1) Personnel expenses

Personnel expenses have been calculated using data
contained'in Table 6-2 below, giving the yearﬁto#year
personnel expenses for the different categories of
staff, the figures for this Table having been derived
from corresponding personnel expenses currently beihg
paid at enféfprises in operation in Lazaro Cardenas

and at various Mexican shiprepair yards.

Table 6-2 PERSONNEL EXPENSES FOR DIFFERENT STAFF CATEGORIES

. Unit: USS
staff Annual ~ Staff Annual
~ Category . -{Expenses _ Category Expenses

Dockyard Manager 17,500 Senior office staff| 4,100

Department Manager| 10,200 Skilled worker 3,800
Section Mahager 8,200 Typist _ 2,900
Engineer ; 6,200 | Unskilled worker 2,300
Foreman ' - 5,600 '

Note: The above costs include welfare expenses.

(2) Material cost

The‘portion occupied by material cost in the price

" of a shiprepair job has been assumed to be 13.2

percent{'based on data from Japanese sources and from
Mexican shiprepair enterprises.

{3) Direct expenses
Direct expenges comprise:-

- Insurance premium to cover shiprepair operations
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(4)

i

Traneportation charges
Inspection charges
Travel of personnel

Other expenses.

‘These expenses have. been assumed to amount to 3
percent of total sales, and to reduce to ‘2.5 percent
10 vears after staft-of,commerc1al operation, through
enhancement of operation techniques.

Manufacturing overhead

Manufacturing overhead comprises:-

(3)

- Expenses related to sales and productien: . Tug
‘services, consumable tooling, utilities, personnel
travel, communication ete. '

- Expenses . related to  installed ~equipment:
Depreciation, tepairé, insurance premium.

Expenses for repalr of bulldlngs and equlpment have
been assumed to bei=

= During 2 years from completlon. 0_

=  3rd@ - 7th year: 0.5% of acqulsltlon cost

= 8th - 12th year: 1% of acquisition cost

= 1l3th -~ 17th year: 1. 5% of acquisition cost
= 18th -~ 30th year: 2.0% of acquisition cost

Rent covering land has been accounted for as fixed
cost. Spec1al expenses have further been allocated
for 1nstructlon/tra1n1ng of personnel covering 3
years from start of commercial operation.

Personnel expenses have - been: accounted for
separately, under B 6-2-3(1).

General administrative and selling expenses

Excluding personnel expenses, accounted for under
8 6~2-3(1), general ~administrative and selling
expenses comprise, mainly:-

- $3 -



- Depreciation of offices and office eqhipment
-.Domestic travel

- Ehtertainment

- Conferences

- Communication

- Publicity

- Others

Excluding depreciation expenses covering offices
and office egquipment, the general administrative and
selling expenses have been assumed to amount to 1
percent of'tOtai sales. These depreciation expenses
have been accounted for under B 6-2-3(4). - |

(6) Noh—operating income and expenses

- Interest expenses have been calculated with the
mode of funding set forth in 8§ 6-1,

- Amortization of deferred charges: Initial expenses
to cover personnel instruction/trainihg, interest
and other general administrative expenses incurred
prior to start of commercial operation have been
accounted for as deferred charges, to be amortized
with relevant <cost included in non-operating

expenses,

- Interest earned has been accounted for as non-

operating income.

(7) Corporate tax; profit sharing; dividend

1) Corporate tax: This has been assumed to be levied
at  42%, subject, however, to the following
preferential measures:=

-

“é) Investmeht, tax credit: 20% of invested value
subject to tax exemption during 5 years.
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b) Tax  credit  for creating neéw  employment
opportunities: Amount equivalent to number of
new jobs created multiplied byfthe legal minimum
wage shbject to tax exemption during. 2 years.

2) Prbfit sharing; Set at'lO%'of'beﬁoré-taxiprOfit,
3) Dividend: ~ To be distributed when both 'fétained
earnings - and current net profit aré positive, and
to an amount equivalent to 1/2 of current net

pfofit. o
6-2~4 Projected financial statements

Projectidns'were:ﬁerived of earnings and expenditures
expected for the Dockyard upon _opetafion in accordance
with the plans for cbnétruction, for_instrhctién/trainihg,

| for staffing and for sales as set forth in the preéceding
'pages, based on which the following projected financial
statements have beén_drawn up:-~ '

- Projected income statement: Table 6-3
~ Projected balance sheet: Table 6-4
- Projected cash flow statement: Table 6-5. .
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6-3

" 6-3-1 Analyses of financial soundness

{1) Financial ratios

Analyses of financial soundness and profitability

The result of analyses is presented in Table 6-6.

Table 66 FINANCIAL RATIOS
Fixed Debt Turnover Ratio of
" assets to | service of total operating
_ Current | net worth | coverage operating profit to
Year ratio ratio ratio assets net sales
(%) (%) (%) (Time) (%)
1992 50 200 73 0.08 ~31
2002 400 72 202 0.32 38

(2) Break-even point =

The break-even point has been derived using the
formula Break-even point ratio

Ratio of fixed cost to net sales/{l-Ratic of variable

cost to net sales} x 100

The results of calculation are presented in Table 6-7.

Table 6~7  BREAK-EVEN POINT RATIO
Year Ratio
1992 185
1993 146
1994 112
1995 87
1996 81
1997 79
2002 57

(Reference data -

The break—-even point ratio
of Japanese large shipyard

and repair yard was 95% in
1984)
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(3}'Simple'payback»peridd-of inVeéted'capital,_f-
' The payback'periqdjrepresents the number of years
required to recover aggregate invested capital.

In the present instance, the simple payback period
has been found to be 13 years.

6-3~2 Analyses of profitability
(1) Financial internal rate bf:réturﬁ_

'Profitability of tﬁe‘envisaged Projéctiisfeva1Uated
using the financiai internal rate of return (FIRR),
which is the index normally'adopted'for this,purpose
onfprdjects of extended life, involving large capital
inveStmenf. - ' o '

The calculation is presented in Table 6-8, which
indicates that the FIRR for this Project is 9.9
percent, ' ' |
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Table 6-8 FIRR CALCULATION (2/2)

.V

I Ca Po U.‘

o

Year\D, Rate | N. C. F. |

1990 L0, -7.b88 - -7, 648 ~ -1,668

(1991 0910 0 -47. 446 61,354 -59,022

1992 0.827 L6800 -3 - -TBi834)
1993 0,733 3,943 2,958 15,6861
1994 0.685 8,289 §,306 -1L317
1995 - 0,623 6: 271 3,906 61,473
1996 0.567 1,098 822 ~bb, 831
1997 0.515 10,486 5405 . -bl, 446
1998 0.469 1,170 5,237 ~34,208
199 0.427 1,193 L7760 -S04
2000 - 0.388 11,403 S YLYL -47,000 |
2000 0,353 19,293 3,833 -43,377
2002 6.3 {1,206 3,59 - -7
2003 0,292 {3,086 L7199 -  F3n9eL
2004 0,264 13,078 L4715 <3S ¢
2005 0,242 15135 L11s - -29,332
2006 0.220 13: 734 3,019 -28,312
2007 0,200 14,499 2,980 -25,412
2008 0.182 15, 464 2:813 -20,599
2009 0.183 - 15,812 LT -11,982
2016 0.151 16,378 466 -13,517
2001 1% 15,529 2121 - -153%
2012 0.125 16+402 2,068 ~11,322
2003 0113 18,901 2,097 -4,225
2014 0,103 19,173 1,976 -1, 249 |
2015 0,094 - 18,817 1,748 -5, 503
26 0,089 18,458 13715 5,929
2007 0.078 18,421 1,429 -2,499 | -
2018 0.071 18,641 1,316 -1,184
2019 0.05% 18,433 1,184 '

Unit of N. C, F.¢ 1000USS

Discount Rate:  9.9302 %
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(2) Sensitivity analyses

‘The purpose of sensitivity analyses is to determine
the effect that wouid'be brought by deviations from
forecast values affecting prescribed key IVariables,
such as sales :revénue, ‘investment cost, 'operating

cost.

The result of sensitivity analyses applied

present Project is given in Table 6-9.

Table 6-9- SENSITIVITY ANALYSES OF FIRR

Variation

Varying factor FIRR (%)
Basis - 9.9
Sales - 10% up 11.7

10% down 8.0
Initial investment 108 up 9.0
& reinvestment ,

10% down 11.0
Labor cost 10% up 9.6

(On  the assumption that each variable fluctuates

independently)
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6-4

Evaluation

The _financial soundness of the project at the
stért of operation in 1992 is not very promising in the
light of five indexes of financial ratio, such as current
ratio, fixed assets to net worth ratio, debt service
coverage ratio, turnover of total operating- assets and
ratio of break-even point to net sales, because a limited
amount of sales, deficit in revenue and borrowing of the
short term loan to make up for the deficit.

However, the soundness will be improved gradually

in accordance with improvement of productivity and
increase in " sales. In 2002 (after 10 vyears of
operation), the indices of soundness are found excellent.
' The financial internal rate of return (FIRR)
indicating the profitability of the project is 9.9%.
Sensgitivity analyses, show that in case of 10 percent
negative deviation of projected sales and in case of 10
percent positive deviation of projected investment, 8
percent and 9 percent of FIRR can bé kept respectively.

The foregoing results of financial calculation
proves the envisaged Project to be worth implementing in
view of deposit rate of 3 to 4 percent .prevailing in

Mexico.
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7-1

ECONOMIC ANALYSES

A 'quantitétive evaluation is made of the economic
benefits ekpedted to accrue to the Mexican nation as a
whole ftom the dénstruction and operétion'of‘the envisaged
Repair Dockyard at Lazaro Cardenas. The index used for
this evaluation is the economic internal rate of return

 {EIRR), derived from reassessment of benefit and cost in

terms of opportunity cost. -

A further analyses are conducted on the consequential
economic benefits --increase of employment opportunities,
diminution of foreign ‘currency outflow, ‘increase of
foreign currency inflow, enhancement of managerial and
technical capabilities, linkage effects on associated
industries-- to be expected from implementation of this
Project.

Premises adopted in conducting the economic analyseé; RIRR

'Ih'calqulating the EIRR, the market pric§ is rep1aced

by a Shadow'price --based on opportunity cosgt-- to derive

the net profit, and the propriety of proceeding with the
project is evaluated from comparison between the resulting
EIRR and the opportunity cost of capital.

In the present instance, EIRR has been calculated
excluding transfer items such as import duty, and with
partial adoption of shadow price.

Exclusion of transfer items

Items excluded from‘expenses --for their being merely
transfer items £from the viewpoint of national economy-=~

are:

{1) Taxes on technical assistance contracts for
consultation on construction work.

{2) Taxes on technical assistance contracts for transfer
of ship repair technology.
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(3) Import'duties on materials impbrﬁed5fcf use in
the repair of ships of Mexican flag.

7-1-2 Shadow wage rates

_Currently, there 'existffup published statistical data

on unemployment, but. it can safely 'be supposed that a

1arg¢  portion of ‘unskilled labor is in -a state of

underémployment, Consequently, 1t'haSJbeén assumed that

- the unskilled wotkegs3to‘be recruited for the construction -

work _on Dockyard and _for shiprepair' opérations. after

completlon of constructlon should come from this class of

underemployed labor, and a shadow wage rate has been
~derived on these premises, as follows.

.It,hasfbgen_assumed that the average value'ad&ed per
worker employed in a department pooling labor under a
conditibn'bf underemployment is roughly eduivalent to the -
legal-minimum*wage; it "has further been assumed that the
law of diminishing returns will apply to'lgwer the marginal
productivity to the level of 70 percent of average
"productivity;ﬁ Thus: | IR

~- Average value added per person in condition of’
underemployment ' ' '
= Legal minimum wage

- Marginal productivity in condition Qf under-
employment

0.7 ¥ (Average value added per person in
condition of underemployment)

n

0.7 x (Legal minimum wage).

- Shadow wage rate
0.7 x (Legal minimum wage)
0.7 x Peso 150 million

Peso 105 million
Approx. 1/3 times market wage.

I
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7-1-3 Shadow foreign exchange rate

As a result of the economic crisis that affected
Mexicd in 1982, a dual foreign exdhange system has been
instituted, comprlslng a controlled and a free rate of
exchange. Forelgn exchange transactions are currently

.'negotlated to .80 percent by controlled exchange rate,
which is substantlally devalued agalnst the U.S. dollar
every year, with the aim of lmprOV1ng the trade imbalance.

_ In connection with these facts, the shadow exchange
rate was assumed to be peso 1,200 = US§1.0, through the
diséussion between the .Study Team and the 'Counterparts,
con51der1ng the forelgn exchange policy of Mexican
Govexnment in July 1987. | |

Based on the new data obtained by the Study ‘Team and
the Counterparts, however, the shadow exchange rate has
been set to be peso 1,389 to US$ one by the following
calculation.

QER _ 1.317 _ ; 349
'SCF 0.948

SER =

where,

SER: Shadow exchange rate

OER: Official exchange rate
SCF: Standard conversion factor

7-1-4 Evaluation of benefits and costs of the Project

{1l) Benefits

Thé benefits to be expected from Project
_ 1mplementat10n are considered along the following
lines:

1) 1f the envisaged Project is not .implemented, no
‘restraint will be brought on this account to the
outflow of foreign currency, and no chance will be
providéd for acquiring foreign currency on this
account.
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2) The price _of shlprepalr éervice' édopted in the
financxal analyses has beeri set Wlth account taken
'.of 'expected '1nternatlona1 market prlce, on the

_ premise that the envzsaged Dockyard 1s to acqu1re
' full 1nternatlona1 competltlveness. '

'3) ‘For the present economic analysee also, 'the same
shlprepalr prlce has been adopted.

'(2)-Costs
1) For " the costs ‘invested in construction . and
' operatlon of the env1saged Dockyard domestlcally

procured goods have had their economlc cost derlved
with appllcatlon of the shadow exchange rate.

2) For labor3 cost invested in Dockyard construction
that paid to unskilled workers has been assumed to
represent 30 percent of total labor cost ‘during the
construction stage, and 10% of total direct workers
has been assuméd . to be unskilled workers after
start of commercial operation. The shadow wage
rate was applied to derive the relevant economic
cost.

Transfer items contained in costs were removed
from costs. '

7-1-5 EIRR

The EIRR for evaluating the economic benefits of the
present Project has been derived from the benefits and
costs determined using the shadow prices given in Table 7~
1 for successive years. The resulting value of BIRR is
11.0 percent. As the cut-off rates used in some
developemnt banks are around 10%, this project is
considered to be feasible.
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7-1-6 Sensitivity anélyses_

The sensitivity of EIRR to deviations in the same 5

. factors as adopted for the FIRR sensitivity analyses has

been found to be
10% increase
10% decrease
10% increase

10% decrease

10% increase

given as below.

of sales - 12.8%
of sales ' ~- "9.1%
of initial investment and reinvestment

- 10.0%
of initial investment and reinvestment

- 12.1%
of labor costs - 10.7%
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Table 7-1 EIRR CALCULATION (2/2)

[Year\D. Rate | N.C.F. | P.V. | CPV.
1990 1.000 % <TIY 713
1991 0.901 65,118 “SB670  -65:804
19920812 104137 8,29 -Th032 ]
19% 0659 61898 LSS 66117
1995 0.5% 72165 L2 61,863
1996 0.535 1,977 1,058 60,806
1997 0.482 1,022 5,312 -55.4%
199 0.434 11,705 5,082 ~50:411
1999 0391 1,765 L603 -45,809
000 0.352 12004 L231 -41.578
2000 0318 10,988 3480 -38,088
2002 0.286 11,868 3401 -34at87
2005 0.258 13,631 35l - 30173
2006 0.232 13,736 3190 -2.983
2005 0,209 13,839 289 -25.087
2006 0.189 Ths460 27% 22,360
2007 0.170 15,239 2560 19772
2008 0.153 16,208 2481 1|
2009 0,138 165591 2288 -15,004 |
2000 0.12% 17182 213 -12,869
2011 0.112 16,432 1,839 -11,030
2012 0.101 17,502 1,765 9,265
03 0.091  19:356 LT59 - <TaS06 -
201 0.082 201048 11641 54865
2015 0.0% 19,632 11448 41417
201 0,086 195482 1,295 -3,122
M7 0.060 0T 1416 1,958
2008 . 0056 19,655 1,060 -897
019 0.049 19,50 o3 51

Unit of N, 0. F,: 1000USS
Discount Rate: 19.991 %
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7-2

Consequential economic benefits expected from project
implementation

. Consequential economic benefits expected to accrue

from the construction and operation of the envisaged

DockYard3are=

(1) Increase of employmen£ opportunities

(2) Diminution of foreign currency outfiow; ‘increase of
foreign currency inflow

(3) Enhancement of managerial and technological capabili-
ties ‘ '

(4) Linkéée'éffects on associated induétries.

‘Increase of emploYment opportunities

The National Program for - Industrial Development &
Foreign Trade, published by Secretarial de Comercio vy
Fomento - Industrial (SECOFIN), mentions that the Mexican
economy faces the challenge of 900,000 . youths freshly
joining the labor matket'every.year, énd:the creation of
opportunities for employment is a pressing social problem
for the nation. o N :

Table 7-2 gives the numbers of . employment
opportunities that = will be created upon  project
implementation for the various'categories of labor: It is
indicated' that, in 1991 --at the peak of Dockyard
construction-- 1,300 Jjobs will be offered; and upon
entrance into stable operation --for inStance in 2015--the
jobs established will number 1,400 approximately_;=

Implementation .of the present Project will!call.for
recruitment of a considerable number of non-skilled labor,
to offer émployment opportunities to undereMployed labor
not possessing special skills, and should fheréby provide
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7-2-2

-significént  éontribution to the national__p:obiem of
unemployment. S '

Diminution of foreign currency outflow;. increase of
foreign currency inflow

Pfojécts‘ffor Mexican iindustrial developmeﬁt should
very desi:ably' be of nature. conducive . to saving and
acquisition of foreign currency =--a question of prime
importance’ for the nation. S - )

_ As_critéridn fbr evaluating the worth of the envisaged
Project in this:respeCt{ a calculation has been made of
the Bruno ratio modified to discount basis --or "modified

‘Bruno ratio"-- adbpting the following premises: :

(1) If the Project were.not_impleménted, Ships of Mexicén
flag that would have used the envisaged Dockyard would
be repaired in a foreign country.

(2) Dlrect material costs- would comprise forelgn payments
to the extent of 50 percent. '

(3) Other costs of construction and. operation would be
governed fby the same premises as adopted in the
preceding analyses. '

(4) Discount rate: Set at 10 percent.

The resultihg'modified-srund ratio has proved to be
0.89, indicating the positive nature of the present
Project in respect of its contribution to saving foreign
currency outflow and to increasing its infiow. '

Based on ﬁhe premises, abdvementioned, the concrete
figure of total amount of both saving and forelgn currency .
acquls1t10n is . estimated as- follows-

Approximately'US$1?,303,000_in 1995
Approximately US$24,378,000 in 2005
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Approximately US$35,076,000 in 2015

The net total amount of both saving and foreign

‘currency acquisition  throughout the = project life,

- offsetting the amount of imported  equipment: for the

7-2-3

dockyaxd construction and imported materials for the
dockyard operation, -be¢dme to US$603,282,000 which 1is
valued as US$106,878,000 at present, applying the discount

':ate of 10%.

Enhancement of managerial and technological capabilities;
linkage effects on associated industries

In order to realize ‘the set aim of letting the

_envisaged Repair Dockyard-acquire competitiveness in the

ihternational_ market, assistance is to be obtained - of
experts in relevant fields from countries advanced in
shiprepairing. The techniques and know-how that will be
transferred to the this repair dockyard will  in turn
diffuse to adjacent industries in the Lazaro Cardenas
district, and to the Mexican shiprepair and associated
industries in-'general, to contribute to enhancement of
ménagerial capabiiity and to technological 1level in
industries related to machinery and steelwork fabrication.

Further consequential linkage effects on' associated
industries are to be expected from the input goods that

. will be supplied to this shiprepair enterprise, in forms

as varied as with shipbuilding ~-an industrial activity
that is known for its consisting of assembling a wide

'variety of materials and ‘components purchased from an

extensive range of associated industries.

Table 7-3 gives the inter-industrial relationships
presented by the principal input goods supplied “to £he
shiprepair industry in Japan. A similar presentation
covering the Japanése construction in&ustry is given 1in
Table 7-4.

It is_indicated-from Table 7-3 that the input goods
supplied to shiprepair industyry include, among others,
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Table 7-3
(Japan, 1980)

MAIN INPUT GOODS TO SHIPREPAIR INDUSTRY

-ﬂ(Unit: Mill.= Yen)

Intermedlate 1nput goods

(Source:
Management Agency)

- 80 =

Input~output table 1980 by the Administrative

|: ‘Price
”Ropes and flsh nets 9,311,
'Lumber ' : : i 1,214,
ﬂngh-pressure gas - 1,716
Paint, varnish and lacquer 19,831
Other final chemlcal products 3,141
| Other glass and glass products 1,927
Hot rolled steel (ordlnary steel) 38 615
Hot rolled steel {special steel) 1,011
Steel pipes and tubes (ordinary steel) 2,213
Steel pipes and tubes (spe01al steel) 1,002
‘Cold~finished steel 12,334,
Forged steel. _ 1,768
Cast steel for machlnery 12,652
Forged materlal for machlnery o 1,357
Other steel products - s 2,724
Cast and forged material for machlnery (non«ferrous) 1,463
Metal doors and shutters - s ' 15,387
| Other metal products for construction 20,643
Other metal products 1,694
Prime motors and boilers 41,093
Pumps and compressors 2,863
Conveyors 7,645
Other general industrial machinery and equipments 2,377
Other machinery and their parts ' 1,990
Transmission and distribution apparatus 2,274
Other industrial heavy ‘electrical machinery 1,004
Other applied electronic equipments 1,371
Telecommunication machinery & related equlpments 1,222
Electric power 1,750
Wholesale trade 29 077
Financial service private 13,850
Road freight transport 3,694
Self-research 1,067
Packing 1,061
Total of intermediate sectors 285,656
Total of final demand sectors _ 144,368
Total domestic products (gross outputs) 430,024




- Table 7-4 MAIN INPUT GOODS T0O CONSTRUCTION INDUSTRY

(Japan, 1980)

(Unit: Mill. Yen}

Intermediaﬁe input goods Price
Gravel and building stone 229,710
Lumber 33,904
Plywood 35,644
Rubber produéts 40,046
Light oil 34,880
Other petroleum refinary products 11,677
Paving material '29,038
Fire bricks 105,336
Raw concrete 342,956
Other cement products 150G,737
Other non-metallic mineral products 38,183
Hot rolled steel (Ordinary steel) 162,791
Metal products for construction 224,009
Repair of general machinery. 200,276
Copper electric wires and cablgs 112,696
Wholesale trade 285,545
Transport by private motor cars ‘101,637
Civil engineering and construction services 146,271
Total of intermediate sectors 3,377,091
Total of final demand sectors 2,453,017
Total domestic products 5,830,708

(Source: Input-output table 1980 by the Administrative

Management Agency)
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