5~3 Operation Planning-

5=3~1 General

As mentioned in. Chapter 4-1, the opration rate (6r
the production c¢apacity) shall be increased paying
attention to the supply-demahd relation. Also, an abrupt
increase of the.operation rate should be avoided because
the capacity increasing speed should depend on

_productivity improvement, i.e., enhancement of worker's
_ skill and improvement of managerial ability.

Since'repair work cannot avoid fluctuation of daily
operations, such fluctuations shall be absorbed by using

‘'subcontractors. Therefore, it is necessary from the

early stage of the'operation to make efforts to train and
utilize subcontractors.

Preparation for commencement of operation

As shown in Fig. II1-4-17, the dockyard will start
the operation in January, 1992, And various preparations
including constructions should be started early in 1990.

It is planned even in the first year to repair about
30 ships of average gross tonnage of 15,000 tons, i.e.,
docking repair work of 390,000 GT in total and afloat
repair alongside-quay of 60,000 GT in total.

In order to deal with this amount of work to
customers' allowable qguality and delivery, the dockyard
shall establish its management 6rganization and should
raise workers' skill to a satisfactory level by the
commencement of the operation.

In repair dockyard, the rational organization should
be established and engineers should be gradually trained
through the management of yard construction  and
fabrications of steel frames from two years prior to the
commencement of the operation. Also, off-shore repair
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5-3-4

work should be  conducted from six months before the
opération on ships staying in Lazaro Cardenas Port to let
engineers and workers have experiences of actual repair

work of ship.

Stable period of operation

The first_stability of business operation is planned
to be attained by 1995. The stability means the balance
of income and expenditure after the completion of the
first of the construction work, stability of internal
productivity' and stability of business relations with
local companies in- DLazaro <Cardenas district through
subcontract and purchasing activities.

The operation volume at this stage is planned to
increase to about 2.6 times the one in 1992, or 68 ships
or about 1,190,000 GT in total,

In order to make the ability to deal with this
volume of work readily in the dockyard, such methods
shall be taken to provide intensive training at the early
stage of the operation and to assign managerial and
technical staffs from advanced countries of shipbuilding
to appropriate positions for the early period to let
local staffs get accustomed with actual business
gradually, Table III-5-3 shows the details of foreign
executives and engineers to be accepted, and shows their
positions to be assigned in the organization,

Operations in 2005 and 2015

The dockyard will have attained maturity around 13
years or 23 years after the commencement of the operation
and will have been realizing a stable profit by making
regular efforts for a better management or improving the
management steadily. At the time, the dockyard should
grope for next steps and will face product
diversification as the results of various researches and
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developments, equipment replacement due to out-datedness,
consequent rapid improvement of work efficiency, and
other wvarious matters which c¢annot be imagined at the
stage of this Feasibility study.

These new problems are not studied in this report,
but the present mode of operétion is considered to keep
going. Therefore, in these days, the productivity will
not be improved so greatly as would be experienced early
in 1995, but small and steady improvement of productivity
will increase productions without large increase of
worker., It is now predicted that the work volume to be
handled in 2005 and 2015 are 94 ships or 1,600,000 GT and
131 ships or 2,300,000 GT respectively.
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MAUNING PLAN

159¢ 1952 F 1993 | 1990} 1995 | 1996 | 1997 | 1998 | 1999 2000 2005 | 2015
git 6|t G|t Gt Gfr G|t af{r v o gt o G T G
fieneeal Hanager 1 1 1 1 i 1 1 3 1 1 1 1
Searclary 1 1 1 1 1 t t 1 t H 1 1
HLanagger 1 -1 1 A 1 1 1 ] ] 1 1 1 L_
Ly Jetiner 1 1 N 1 1 1 1 1 1 1 1 1
B8, Clavk 1 2 F] 2 2 2 2 2 2 2 3 2
. ]t |9, Brevk 1 1 1 1 1 1 1 1 1 1 1 1 3
R gy - 2 2 2 2 2 z 2 2 2 2 2
A | 9 [Guavdman 5 12 12 12 12 15 15 15 15 15 15 15 20
. ) |Tatal 6 15 18 18 2t 21 23 21 21 21 21 21 21
[ P
i |4 Jonter 1 1 1 1 1 1 f i 1 1 1 1 1
S35 crerk : 1 1 1 H 1 1 1 1 1 \ 1 1
| 2. Clerk 1 1 1 2 2 2 2 2 2 2 2
!.: & Tokal 1 2 3 3 3 ] [ y ' [ ] ] I
S| 8 |chter 1 1 1 ! 1 1 1 1 1 1 1 1 1
Ol 2 s, clerk ! 1 1 i 1 1 1 1 1 1 1
i |J. Clerk 1 1 1 1 1 1 1 1 1 1 1 i 1
_5:_ Tokal 4 2 3 3 3 3 3 3 3 3 3 3 3
Total 5|~ & 13 13 13 1 it i 1l 14 14 H iUl
| Hanager b 1 i b 1 1 i 1 1 1 1 1
| g |Ehler 1 1 i 1T 1 ] ] ! i 1 1
o | 5 |Fugineer 3 113 3t2 3 y 5 -5 5 5 & 6 3
2| aibraftman 1 1 2 2 2 2 2 3 3 3
N Tolal 1 ooty ufl3 o nly 6 8 8 8 8 10 10 10
ol |enier 1 i 1 [ [ 1 3 i 1 1 1 1
wl els. Clerk 1 2 2 2 2 2 2 2 2 2 2
o | Wld. Clerk 1 2 2 2 2 2 2 2 2 2 2
31 1ot 1 1 3 5 5 5 5 5 5 5 5 5 5
Total <2 1y uwts 9|l% 9]z n|l~- 1w i ] th 16 16 16
Tekal of AbH. W3 226 30[6 35|5 3613 W 45 45 5 U] It 47 52
Hanager 1 1 i 1 1 1 t H 1 1 1 1
Chief 1 1 1 1 i 1 1 1 1 1 1 1
Englineer ’ 2 3 3 3 3 3 3 3 3 3 3
J. Clerk (T. Keep) 2 2 2 2 F 2 2 2 2 2 2
3[4, Clerk (Hal) i 1 1 1 i 1 1 % 1 1 1 1
.. | 5 |Aest. Forman (Mat} 1 1 1 1 1 1 1 1 1 1 1
J. 1 Tud. Mork (Mat) 3 5 & 6 6 6 [ 6 6 6 6 6
B 1V [Engineer {Suboont) 1 1 1 1 1 1 1 1 1 1 1 1
a Jd. €lerk (Subcont) 1 1 1 1 1 1 1 1 1 1 -1
__|Total 1 541 13 16 16 16 16 16 16 16 16 16 16
i1t Ind. Total 1 3(1 1wy 2 14 14 1 14 M 5 15 15 17
Hach. Ind. Total t 31 1] 13 .15 16 16 16 1 17 1 19 19
Pock Imd, Total 6 21 21 21 25 25 25 25 25 26 26 26
Tokal of Ind. B 17f4 55! 3 b2 67 12 12 12 73 e 15 i1 19
Repaice Dept.
Dir. Woerker 40 260 330 3se 470 470 470 8o 490 500 560 600
Sub Contractor 151 193 23 293 284 292 294 301 307 3y &1
Total Dir. W. up i 523 621 763] 54 162 774 791 807 ooy [ 124
chier 1 1 1 1 1 1 1 1 1 1 1 1
Engineer 1 2 3 3 3 3 3 3 ks 3 3 3
Forman 3 q 5 5 5 5 5 [ & & 7
| Ind. Horker 2 5 5 5 5 5 5 5 5 5 5 b
o1 |Sub Total 131y ey oz 14 L L 14 10 15 15 15 i
=4 [
hast. Forman b 10 RL 16 20 20 20 20 23 21 24 26
Dir. Morker 0W{ . %0 126 1Y 180 180 180 180 189 189 216 230
Sub Tetal 16 100 1o 160 200] 200 200 200 29¢ ] 210 240 266
81 Jonter 1 1 1 1 1 3 1 1 1 1 1 1
a | |engineer 1 3 Yy iy I} 4 y y ] i % ]
i]' Forman 3 1 5 6 5 [ 7 i 1 8 3
1 Tnd, Yorkes 2 5 5 5 5 5 5 5 5 5 b 6
L |sub Total TOo3f1 11 a3 15 16 16 16 17 17 17 19 0
2 |asst. Forsan 1 13 13 20 24 24 21 25 25 26 29 34
v, Worker 10 17 144 180 216 216 2th 225 225 234 261 Fa ]
5 Sub Total V7 130 160 200 240 240 240 260 250 260 290 3iG
b Chiel 1 1 1 i 1 1 1 \ 1 1 1 i
" Engineer 1 2 2 2 2 2 2 2 2 2 2 2
Forman 1 1 1 1 1 1 1 1 1 1 1
.o [T, Horker y 17 17 17 21 21 21 21 21 22 22 2
4 {Sub Total 6 21 21 21 25 25 25 25 25 26 26 26
“ {hast. Forman 1 ] 3 ] ] ] L L] i ] ] i
bir. Horker 6 26 26 26 26 26 26 26 26 26 26 26
Sub Totai 7 36 30 30 30 30 30 30 10 30 30 30
Total of Dir. W. o 260 330 398 470 470 70 Lgo 90 500 550 600
Abbr: T : Peraonnel despatched by Technical Assistance.
G 1 General peraonnel employed at Lazaro Cardenas.
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5~4-1

5-4-2

Productivity and Manpower

Productivity of repair work in Mexican shipyards

It has been revealed on the visits to four main
Mexican shipyards that their average productivity was
very low as compared with that of Japanese shipyards,
even though excluding an extreme example in which the
docking period was more than ten times that of Japanese
shipyards. '

This does not mean that each worker is lazy, but is
considered to have resulted from the whole dockyard
operating methods including equipment, 'layout, working
techniques, tool management, material procurement,

'schedule c¢ontrol, etc.

Productivity in the new repair dockyard

Table III-5-4 shows various targets concerning the
productivity in the new dockyard from the viewpoints of
work efficiency (work guantity per direct working hour)
and work period.

Though it is not certain whether the productivity
can be improved as scheduled, the experiences of
consultants and the 1latest management method will
certainly enable them to attain the targets.

Assumptions in Table III-5-4 are based on two-shift
work system,
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Organization
Fig. III-5-4 shows the organization of repair dockyard.

Proper organization

The dockyard should set up the. best suitable
organization as a private corporation aiming at efficient
management in Lazaro Cardenas without being restricted by
the existing Mexican shipyard organization but paying
attention to the followings:

(1) To keep indirect personnel to the minimum
(2) To set up a clear-cut line of command

(3) To give priority to work control and engineering
functions

{4} To introduce a two-shift system to part of work-site
section where even night tasks are less dangerous

Management organization

This feasibility study is conducted on the assumption
that this repair dockyard will be operated as a private
corporation. However, the actual conditions including the
lineup of stockholdes cannot be imagined, and this report
is prepared on the assumption that this yard is managed
and operated by fully authorized general managers selected
by stockholders in accordance with the management policy
worked out by representatives of stockholders.

It is also supposed that, for the initial period, or
until around 1995, general managers well versed in
shipbuilding and repair works shall be invited.

Organization of middle management

This repair dockyard is composed of three
departments, i.e., Repair Department, Business Department
and General Affairs Department,
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(1}

Repair Department

The Repair Department consists of Control Section as

a staff section and three line sections, i.e., Hull

Section, Machinery Section and Dock Section, having

charge of practical repair work.

1)

2)

Control Section

The Control section functions as staff to the
department manager and provides various services
to the line sections.

As-the former function, Various managerial data
are prépared for the manager and are input in
computer'so as to be readily taken out whenever
they are needed. As the services to the 1line
sections, this section procures parts and
materials necessary mainly for repair work,
preserves - them and investigates subcontractors.
Also, this section makes clerical procedures for
placing orders in accordance with the requests of
the line sections.

Liine Sections

Foreman, assistant foreman and general workers
are posted in each line section and carry out
productive activities under the direction of
engineer or section chief, Table I1I-5-5 and
I11I-5-3 shows the work in charge and a manning
plan of each section.

When starting a repair work, each section
receives job specification, guide to repair work,
working budget and milestone schedule from the
Business Department, decides detailed working
methods within the specified framework, draws up
and decides daily schedule, and let the workers
execute the repair work, And if necessary, they
employ and manage subcontractor {outside
workers).
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(2)

Engineers assigned to each 1line section shall
asgist the section chief as staffs, execute
chief's jobs for him when he is away, but the
engineer's main job is ta improve the efficiency
and safety of the working methods at site, apply
improved method to site work through the foreman,
gupervise safetywin work ‘and give proper guidance
to the worker on safety in work.

Businegs Department

The Business Department is composed of Engineering
Section and Sales Section. Table I1II-5-5 shows the
work in charge and manning plan of each section.

Business Department and Repair Department bring about

‘profits to this repair dockyard.  Especially, the

Engineering Section of the Business Department is the
brain of this vyard which devices measures to secure
profit in executing. repair work to customer's
quality, within the date of delivery and at his
price.

1) Engineering Section

The work of the Engineering - Section might be
unfamiliar to people other than the dockyard
interests and will be explained a bit in detail.

a) Progress Control

The master schedule for dock operation is
made out considering the movements of ships
ordered or to be ordered for repair and the
details of repair work. As for ships already
ordered for repair, the milestone schedule is
made out after having studied working methods
while keeping consistency with the master
schedule.
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c)

d)

Determination and issuing of job

specification

A specification for repair work is determined
after discussions with representative of
shipowner. The contents are studied very
carefully, and then a job specification is
issued to the Repair Deparatment in
compliance with the internal job sharing

system.
Study of repairing methods

When issuing the milestone schedule and the
job specification, shipowner's specification
should be studied in full, overall
determination is required with regard to the
current working situations in the shops
(operating conditions of major equipments,
number of workers, etc.)}, working situations
on the ship (ship age, conditions of working
area, conditions of o©0il tanks, etc.), the
arriving schedule of materials and parts, and
then the most economical and efficient
repairing method for the ship at the time
should be designed.

With regard to hydrostatic calculation,
structural calculation and other work
requiring professional design technology,
such required technologies should be
purchased from proper consultant in case of
necessity because this repair dockyard is not
provided engineers capable to do so.

Estimation and determination of working

.budget

Repairing charges are estimated for receiving

orderxs, and, after the completion of the

repair, the work carried out is also
estimated. - When receiving orders, this
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(3)

2}

section provides the working budget to the
Repair Department for the Executon of the
repair.

Sales Section

The Sales Section takes charge of clerical work
concerning sales, . for example, public relations
to shipping companies, c¢ollection of information
on repair work of ship; bidding procedures,
collection of the bill and other related work.
In this feasibility study, the sales are
considered to be promoted by this section itself
without employing selling agents.

General Affairs Department

The General Affairs Department assists activities of
this repairing yard indirectly as a service division,
and is composed of Personnel Section, Accounting

Section and Purchasing Section.

1)

2)

Personnel Section

The Personnel section takes charge of employment
of staffs and workers, preparation of education
and training plans for staffs and workers, safety
and health supervision in the dockyard, treatment
of  labour disputes of staffs and workers,
drafting and management of salary and wage policy
and other related work,

Accounting Section

The Accounting section takes charge of execution
of the corporate accounting, control of fund
raising, receipt and disbursements of cash, and
cost calcﬁlation, All such clerical work is
processed by computer, In addition, the section
draws up the profit plans of the all repair
dockyard and controls the budget and results,
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- 3)- Purchasing Section

The Purchasing section procures domestic and
overseas materials and ‘parts for repair in
compliance with the reguest of the Repair
Departmeht. The section also takes the import
procedures and conducts customs clearance work of
those purchased abroad. The purchasing differs
from the subcontract arranged by the Control
Section of the Repair Department, and means to
buy products available in the market and parts
produced as maker's standard.

It 1is necessary for the section to purchase
products at proper prices and exactly on schedule
paying regular attentions to the product markets,
tendency of makers, delivery date of materials,
etc. At the beginning of the establishment, the
Purchasing Section is required to take charge of
purdhasing construction machinery, purchasing and
placing orders concerning public engineering angd
construction work.

5-5-4 Shop floor organization

The shop floor organization 1like Hull Section,
Machinery Section, and Dock Section of the Repair
Department are to be composed of as follows, in view of
the features of Lazaro Cardenas district that factory
workers are readily available and in order to cope with

the diversity of repair work:

(1) Line organization of foreman, assistant foreman andg
general worker with c¢lear-cut channel of command and

share of responsibility.

{2) Workers shail be of two types, direct worker and
indirect worker, and they shall be trained to become
multitalented. Direct workers shall be repairers for
single job trade and be kept ready all the time to be
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made multitalented anytime. Training for the purpose
should be provided to such workers at any proper time
or. at the time of employment as worker.

Certain posts should be manned wifh same workers, for
ekample, for épération survelllance .of power plant}
crane operation, ete., but even for such posts,
shifts should bé_'always réady to replace for two-
shift system and for a countermeasure against
vacation.

Utilization of subcontractors

Many subcontractors ({outside workers) are utilized at
Mexican shipyvards. An industrial park of small scale
enterprise is established in Lazaro Cardenas
Industrial Port, and some factories have already
started operations.

On the other hand, since repair jobs are very various
and not steady, it is not economical to keep workers
and equipment readily available all the time for
carrying out all repair jobs with their inside
workers, Therefore, the holding of inside workers'
capacity should be 1limited below the minimum
operation rate, and the constant shortage of workers
shall be supplemented with subcontractors.

The work done by outside workers should not be left
to subcontractors themselves. Their work schedules
and quality should be instructed and controlled as
well as that of in~house workers by building the
supervisors of subcontractors in the shop-floor
organization, who a responsible persons of each group
of subcontractors who is treated as in-house foreman
or assistant foreman depending on his ability.

The line sections of the Repair Department should
take charge of this guidance,
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{4) Organization for two-shift system

To reduce work period, work should be carried out for
16 clear hours, and the two-shift system will be
applied to the nonclerical division.

Bach shop-floor organization of two-shift should have
the normal hierarchical structure composed of
foreman, assistant foreman and workers. Two-shift
system should not be applied to managers and staffs,
and their work pattern should be such that they work

" overtime in case of necessity.

Also, no docking and undocking work should be done at

night as a rule.

5-5-5 Temporary organization at the early stage of factory
construction

when the repairing yard is constructed, or for about
two years before the opration is to be started, the
dockyard should be organized so as to put emphasis on the
construction. And the organization has Construction
Department and General Affairs Department under a general

manager,

At the beginning, the Construction Department
consists of only groups of engineers who supervise and
control the construction work, bhut as the work makes
progress, they will employ workers to let them take part
charges of steel frame manufacture, piping work, machinery
installation, ete. The field organization will be
reorganized gradually to the Repair Department.
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Table II1I-5~5

FUNCTION OF ORGANIZATION

Department

}

Section

Job assigned

General Affair

Business

f
!

Personnel

Accounting

Purchase

Engineering

S5ales

Employment

Plannning for training

Safety & sanitation control
Labor relation administration
Salay & wage administration

Financial management
Cost accounting
Profit planning
Budget control

Market research
Evaluating potential vendors
Purchase/Inport
Delivery control
Custom clearance

"Pre/final estimation

Engineering of repair work
Master schedule preparation
Job specification and ship issue

Preparation of milestone schedule
for each repair ship

Sales promotion
Quotation
Money collection
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Repait

Hull

Machinery

bock

Control

Hull structure repair
OQutfitting _

Piping of hull of hull part
Carpenter :

Maintenance of own facilities
Transport & staging

Technical training of workers

Machinery repair

Electrical equipment repair
Pipe piece fabrication
Piping of machinery space

Sheet metal work of machinery
space

Galaniging _
Maintenance of own facilities
Transport & staging

Technical Training of workers

Docking, undocking & mooring
Tug & launch control

Painting

Reyging

Maintenance of own facilities
Substation coperation

Power plant operation
Technical training of workers

Preparation & follow-up of repair
work

Material preparation
Stock control

Evaluating potential
subcontractors

Making contract with
subcontractors

Actual data collection and
inputting
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Technology Transfer and Training

~ To operate the repairing yard, the following technical

elements are reqhired: ‘gkill of workers, engineering
ability of engineers and managers' capacity to control
processes. These elements differ greatly depending on
individual knowledge and experience, It is regrettable

that at present their ability to repair ship has not
reached such level that they can compete internationally.
8o, it is necessary for them to introduce technology from
proper_ovérseas shipyard(s) or cohsultant(s).

In Fig. I1I-5-5, the outline of technology transfer
and training is shown for reference.

Transfer of management technology to managers or senior

engineers

Though there are many textbooks and reference books on
the general consideration of management, experience is
more important for the operation of repair dock. It is
required that Mexican engineers having knowledge of
general consideration learn practical management
technology through experience of works,

The main learning method is to be On-the-Job Training
by experienced manager or engineer to be dispatched to the
repair dockyard in Lazaro Cardenas, and supplement the OJT
it is usefuyl to visit good overseas shipyards to see how

their managements are taken place.

Main contents to be learnt in the overseas shipyards
are concept or principle on the management of repair work
and handling methods of unexpected problems. Since
concrete managerial procedures should also be learnt, they
will be provided in a package with software of computer as

the instruction manual for the same.
. On-the-job training, referred to in this instance, is
a means of enhancing the operational capability of

personnel through appropriate guidance provided by the
superior in the performance of daily operations. The
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“advantage of this system of training is that no time needs
to be spared specifically for the purpose of training, and
that the training activities contribute directly to
enhancement of the practical business operations,

The. pitfall presented by the system, on the other
hand, 1is that occupation with daily work is 1liable to
letting the training aspect be 1laid aside and become
forgotten. The measures commonly adopted to avoid this
pitfall are:

(1) To have the instructor =--the superior- draw up a
definite program covering the instructional aspect of
daily operations, and to let the program that he has
drawn up be approved by the instructor's own superior.

(2} To further let the instructor explain to his trainee
the substance of training and the target to be
achieved, prior to 'proceeding with the training
program.

(3) In conducting the training program, to let the trainee
be encouraged to achieve the envisaged target through
his own efforts, with guidance and advice provided by
the instructor only as and when called for.

{4) In the course of program implementation, to have
discussions regularly held between instructor and
trainee' on the substance of training; to let the
trainee submit written reports as and when necessary,
for the purpose of ascertaining his progress; and the
instructor revise the target or the substance of the
training program, whenever he deems necessary.

{(5) In the particular case of training personnel in
supervisory position or of a high-ranking engineer,
the substance and target of training are apt to become
abstract in nature, to make it difficult to evaluate
the progress made with training. For this reason, the
éubstance and target of the training program should be
fully discussed beforehand between instructor and
trainee, and in progress evaluation, to recall and
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5=6-2

review cases where the trainee actually dealt with
concrete problems in performing his duties.

Transfer of-éngineering technology

Engineering' requires more practical experience than
the matter just mentioned above, So, engineers shall
learn practical work by the OJT or by using drawings as
teaching materials under the engineers dispatched to the
vard,

As already expiained, engineering means.to design the
most economical and efficient method to carry out work
considering . the factory-environment and ship's conditions
at the time of work execution, 1In order to carry out the
work efficiently, therefore, it is absolutely necessary
that the basis of the repair work procedures is fully
understood in addition to the above experiences. It is
necessary to introduce the whole know-hows on these
matters from good shipyards or consultants. Also, it is
planned to train engineers to take charges of thése works
like managers at addvanced overseas shipyards to let them
deepen their practical experiences.

Training of foreman and assistant foreman

This repalr dockyard does not recruit foreman and

‘assistant foreman from outside directly but is to appoint

workers experienced at the yard even for short times as
foreman and assistant foreman one after another. Since
foreman and assistant foreman are front-line supervisors
at site, they should be able to teach skills and to
control their subordinates in accordance with the
management policy of the company, to understand various
rules of the company, and also to get familiarity with the
atmosphere o¢f the company. A long time is necessary for
selecting sulitable persons. '

Though being a E£front-line supervisors, a assistant
foreman is engaged in repair works together with field
workers for long hours, but a foreman is a supervisor and
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5-6~4

should bring his ability into full play. Therefore,
sufficient TWI (training within industry) will be provided
to foremen and foreman expectants by Mexican instructors.

Though being a front-line supervisor, a assistant
foreman is 'engaged in repair work together with £field
workers for long hours, but a foreman is a supervisor and
should bring his ability into full play. Therefore,
sufficient TWI (Training Within Industry) will be provided
to foremen and foreman expectants by Mexican instructors.,

TWI is a training system in the enterprice for
supervisors to develop their competence for supervising
and instructing their subordinates.

Training to workers

Training to workers is divided into the following
three types:

(1) Teaching of basic knowledge

The following knowledges will be provided tonewly

employed workers:

1} Introduction of company's organization and office
or shop regulatons.

2} Structure and names of ships

3) How to read drawings

4} Education on safety and health

5} Others

{2} Basic skill training

The following training will be provided to newly
employed workers:

1) Practical training of gas cutting

2) Practical training of electric welding

3) Practical training of wiring works

4) Practical training to handle heavy items

5) Others
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{3) Bducation of special skillg

The following educationé will be provided to those
workers who necessitate special skills:

1) Operation of various machines

2} Training of special welding

3).Operation of cfane

4) Others
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6-1

Financial Analyses

The financial analyses are conducted to study the
financial soundness and _ptofitability of this repair
dockyard to be bperatéd as a private company and also to
study the propriety of the execution of this project from
financial point of view. Por the purpose, projected
financial statements will be made out at first in
accordance with financial projections. Secondly, various
financial ratios will be obtained from data in the
projected financial statements to study the financial
soundness. In addition, the break-even point is analyzed
for the purpose and the payback pericd of invested capital

is also calculated. Thirdly, the financial internal rate
- of return (FIRR) of this project will be calculated by the

discounted cash flow method to study the profitability.
The sensitivity analyses will also be made to check how
the FIRR is influenced by modifying assumptions on key
variables (sales amount; operating cost, investment cost).

Premises for Financial Analyses

The financial analyses of this project will be made
under the following premises:

(1) The prices are expressed in U.S. Dollars based on
those in June, 1987. No inflation 1is taken into

acccount.

(2) Exchange rates are as follows:

Between Mexican Peso and U,8. Dollar:
1,317 peso = USS1.00 (THE controlled rate in the
middle of 1987)

Between U.,S5, Dollar and Japanese Yen:
US$§1l.00 = ¥150.00

{3) The project life shall be 30 years.
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(4) No value added tax is taken into account.

“{5) The fund reQdired for the construction of this repair

(6)

(7)

(8)

dockyard shall be raised as follows:

1) Raising methods

Long-term loan payable: Capital = 1:1

2) Borrowing conditions of long-term loan payable

Grace period : 2 years
Term of repayment : 10 years
Interest i 5% per annum

Also, short-term debts will be borrowed at 8% per
annum as the working capital for the operation of
this dockyard.

Sales revenie shall be received by cash at the time of
completion, and the payments for materials and
services will Dbe made by cash when materials are
delivered to warehduse.or when services are provided.

Material inventory shall be kept two months portion of
the annual material cost.

Cash on hand shall be retained 4% of the annual
operation cost.
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6-2 Financial Projections

6-2-1 Forecast of sales revenue

The Sales revenue is forecast as shown in Table III-5-
2 based on the unit prices per GT mentioned in Section III
chapter 5-2 and the operation schedule in Section IIT
Chapter 5-3.

Unit prices per GT are as follows:

Unit price for general repair : US$L7.80/GT
Unit price for offshore repair: US$2.23/GT
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6~2-2 Investment cost of this project -

The costs necessary for the construction of this
project are shown in Table ITI-6-1 in each of the
following items and in two ways as local currency cost and
foreign currency cost:

(1} Costs for civil engineering work

+ Site preparation and dredging work: Site
preparation work to level the site to ‘the designed
height and dredging work to dredge with a 1:3 slope
from the site boundary.

+ Quay construction work: The construction work of
repair quay including its crane foundation.

* Work bay construction work: The construction work of
the work bay including its crane foundation.

+ Exterior work: Pavement work, drainage work, fence
arrangement, piping and fitting work for electric
wiring inside the factory site. '

» Expenses for supervisor: Expenses of construction
supervisors as consultants of civil engineering are
included.

{2) Costs for building work

+ Factory: Expenses necessary for constructing
factory building.

+ Office: BExpenses necessary for construction of
office building.

« Other work: Other work related to constructicn of
factory and office building is included.

» Expenses for supervisor

Expenses of construction supervisors as consultants
of building work are included.

~ 258 ~



(3}

(4)

(5)

(6)

(7)

(8)

(9}

(10}

Floating dock: Cost Ffor fleoating dock which can

~accomodate ships of approximate 80,000 DWT and has the

system that enables the docked ships to trasfer safely
and quickly of ships to work bay by the computer-
controlled method.

General machinery and equipment in shops: Costs of
various machinery such as marking and cutting surface
plates, shearing machine, bending machine, press, etc.
£t0 be installed in the Steel shop, and such as surface
plate for moulded pipings, bending machine, various
lathes, dynamic balancing machine, Cleaning equipment,
drying furnace, etc. in the repair shop. The cost of
towing tractors to be used for transferring docked
ships to and from the work bay is included in this
item,

Crane: Costs of horizontal level luffing crane at the
guay and the work bay, overhead travelling crane and

semi gantry crane in shops.

Anti-pollution equipment: Costs of anti-pollution
equipment such as plant for waste disposal, oil fence,

etc. are included.

Communication equipment: Costs of communication
equipment such as telephone system facsimile equipment

and telex machine are included.

Costs of office furniture: Costs of various furniture

to be used in office are included.
Transportation facilities and automobiles: Costs of
heavy-duty trailer for heavy material such as hull
block, and automobiles are included.

Initial expenses: Expenses for the establishment of

company, bid preparation for construction, personnel
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{11}

training and interest, from the start of the
construction to the commencement of operation,

Working capital: 1Initial working capital necessary
for the commencement of operation is included,

The following conditions were taken into account when
estimating the expenses for the construction of this
projec:

(1) Contingency

(2)

(3)

(4)

Ekpenses which éannot be éasily forecast at the time
of the feasibility study are included as contingency
to cope with unexpected increase of the construction
cost including machinery & equipment cost when
executing the construction. Contingency for major
facilities are about 5%, |

Expenses for installation and trial operation of
machinery ‘

Labor Expenses necessary for installation and trial
operation of machinery are included in the cost of
respective machines,

Ocean freight, transport insurance and inland
transportation

Ocean freight and transport insurance premium for
machinery to be imported by marine transport, and
transporting expenses of domestic machinefy are
included in the cost of respective machines. '

Expenses for bid and construction preparation

Expenses for construction preparation including detail
design and bid are included in the initial expenses.
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{5) Various machines are equipped in this repair dockyard

(6)

and their useful 1lives vary. If properly maintained
or repaired, machines can be generally used longer

than the legal useful 1lives, excluding those heavily
abrased., '

Thérefore, reinvestments have beeh cbnsidered to be
necessary for various machines such as transpotation
machines and automobiles, communication equipment,
welding machine, machine installed in galvanizing
shop, pipings, anti-pollution equipment,

Import duties on imported equipment and materials for

the construction have been regarded to be exempted due
to preferential measures.
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6-2~3 Operating expenses

"~ Expenses for'the operation'of this project have been

derived as follows:

{1) Personnel expenses

Personnel expenses have been calculated on the basis

of the Table III~5-3 of Maning Plan and Table III=6~2
for the expenses by position. The table of personnel

by expenses were set up referring to the expenses of
existing companies at Lazaro Cardenas Industrial Port

and of Mexican shiprepair companies.

Table I11-6-2 PERSONNEL EXPENSES BY POSITION

(Unit: USS$)

, Annual ‘ fos Annual
Position expenses Position expenses

Plant manager 17,500 Senior office worker | 4,100
Manager 10,200 | Skilled worker 3,800
Chief 8,200 Typist 2,900
Engineer 6,200 Unskilled worker 2,300
Foreman 5,600

Note: Labor costs include welfare expenses.

(2) Material cost

Main materials required for repairing ships consist of

steel manufactures (steel plate, section steel), pipe,
joint, valve, paint, welding rod and machine parts,

Mate

generally occupy certain percentage of

Ther

rial costs vary with the details of work but

the sales,

efore, the material cost to sales ratio has been

assumed as 13.2% based on data of Japanese and Mexican

shipreparing companies.
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{(3)

(4)

Direct expenses

Direct expenses are composed of insurance premium for
repairing ships, transportation expenses, inspection
charges, travelling expenses and other expenses for
payment. The direct expenses have been set as 3% of
the sales f{or 2.5% later than ten years after the
commencement of operation).

Manufacturing overhead (excluding personnel expenses)

Manufacturing overhead are composed of expenses
related to sales and production and those co-related
to facilities including building and machinery.

Main expenses co-related to equipmetns are

depreciation exipenses, repairing expenses and
insurance premium. The depreciation expenses of

equipments and machinery in the repair dockyard were
calculated by the method shown in Table III-6-3.

Repairing expenses have been set as %Zero for the first
two years after the completion, 0.5% of the
acquisition cost of building and equipment for 3 to 7
years, 1 for 8 to 12 years, 1.5% for 13 to 17 years,
and 2.0% for.lB to 30 years. Expenses related to
sales and production are composed of towage, tools,
electric, gas and water expenses, travelling expenses,
communication ex?enses, and other migcellaneous
expenses, and they have been regarded as 3% of the
sales.

Also, land rent has been regarded as fixed expense.
And special expenses for training employees have been
added up for the first three years after the
commencement of operation.
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(5)

(6)

(7}

General administrative and selling expenses
(Bxcluding personnel expenses)

General administrative and selling expenses are mainly
composed of depreciation expenses of offices, inland
travelling expenses, . entertainment éxpenses,
convention ‘expenses,  communication expenses,
advertizing and general publicity expenses and other
miscellaneous expenses. '

General administrataive and selling expenses excluding
depreclation expenses for fixed  assets have been
regarded equivalent to 1% of the sales, and the
depreciation expenses for fixed assets were included
in the manufacturing overhead.

Non-operating expenses and income

1) Interest geXpenses have been calculated in
accordance with the fund raising conditions
mentioned in Section 6-1.

2) Amortization of deferred charges

Deferred charges are initial expenses occurred
before the commencement of operaton as labor costs,
training expenses, interest and other general
administratiave expenses, and have been amortized
by the method 'shown in Table III-6~3. The
amortization expenses have bean included in the
non~-operating expenses,

3) Interests earned have been included in the non-
operating income.

Corporation tax, profit sharing and devidend
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1)

2)

3)

Corporation tax ; ' |

The corporation tax rate has been assumed to be 42%
and the following preferential measures have been
also assumed to be available.

Investment tax credit - 20% of invested amount can
become the object of tax exemption for five years.

Employment creation tax c¢redit - The amount
obtained by multiplying newly created number of
employment by the minimum wage can become the
object of tax exemption for two years.

Profit sharing
Profit sharing has been assumed supposed to be 10%
of the tax profit.

Dividend

That dividend will be distributed when both the
retained earnings and the current net profit are
larger than zero, and that the amount will be a
half of the current net profit.
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Table I1I-6~3 DEPRECIATION & AMORTIZATION METHOD

Item

Method

Useful Life

Residual Value

Graving_dock
Floating dock
Ship lift
Building
Machinety
equipment
Quays

Transportation
equipment

Automobiles
Office
appliances

Deferred
assets

Straight line
Straigﬁt line
Straight line

Straight line
Straight line

Straight line

Straight line

Straight line

| Sfraight line

Straight line

20
20 -
20
20

10

20

10

10

0

0
0
0
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Table II1-6~-4

INTEREST PAYMENT & REPAYMENT SCHEDULE

(Unit: 1000 USS)
Loan Balance | New Loan | Repayment |Loan Balance | Interest
year {(Beginning) _ (End) Payable
11990 0 3,882 0 3,882 97
1991 3,882 34,248 0 38,130 1,050
1992 38,130 6,661 388 44,403 2,063
1993 44,403 0 3,813 40,590 2,125
1994 40,590 0 4,479 36,111 1,918
1995 36,111 1,483 4,479 33,115 1,731
1996 33,115 4,574 4,479 33,210 1,660
1987 33,210 0 4,627 28,583 1,545
1998 28,583 0 5,084 3,499 1,302
1999 23,499 0 5,084 18,415 1,048
2000 18,415 0 5,084 13,331 794
2001 13,331 0 5,086 8,245 539
2002 8,245 0 4,694 3,551 295
2003 3,551 0 1,272 2,279 146
2004 2,279 0 605 1,674 99
2005 1,674 0 605 1,069 68
2006 1,069 0 608 461 38
2007 461 0 461 0 11
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6-2-4 Projected financial statements

Income and cost caused in the execution of this
project were estimated in accordance with the sales plan,
construction plan, training schedule ‘and manpower
planning, and the following projected financial statements
have bheen made up: :

o Projected income statement (Table I11-6~5)
o Projected balance sheet (Table III-6-6)

o Projected cash flow statement (Table III-6-7)
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63 Analyses of Financial Soundness and Profitability

6-3-1 Analyses of financial soundness

(1) Financial ratios

The following five financial ratios are selected

from the generally accepted management indices as the

object of analyses:

1)

2)

3)

Current ratio - This is a ratio of short term debt
to fund necesgsary to pay back the debt. The larger
is the ratio, the more surely the debt can be paid
back. It is desirable that the ratio 1is kept
larger than 150%. The calculation formula is as
follows:
Current ratio .
= Current assets/Current liabilities x 100

Fixed assets to net worth ratio - This ratio shows
how the fixed assets like building, equipment, etc.
are covered by the net worth, and it is desirable
that the ratio is less than 1008%,

Fixed agsets to net worth ratio
= Fixed asset/Net worth x 100

{(The fixed assets exclude the depreciation

expenses.)

Debt service coverage ratio - This is an index to
show the ability to pay back debt, and it |is
desirable that the value is larger than 150.

The calculation formula is as follows:

Debt service coverage ratio
= (After tax profit + Depreciation
expenses + Interest expenses)/{Refund
principal + Interest expenses) x 100
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4) Turnover of total operating assets - This ratio
shows the turnover of capital invested for the
business, and a higher value means that the capital
is used highly efficiently.

The calculation formula is as follows:
Turnover of total operating assets
= Sales/Total operating assets

5) Ratio of operating profit to net sales - This is an
important ratio, which shows the profitability and
business efficiency as well as profit margin.

The calculation formula is as follows:
Ratio of opérating profit to net sales
= QOperating Profit/Sales x 1000
The financial ratios calculated from the financial
statements are shown in Table III-6-8.
Table ITI~6-8 FINANCIAL RATIOS:
Fixed Debt . Turnover Ratio of
atio 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 3.08 ~-32

2002 400 72 202 0.32 38
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Table  III-6-9 shows financial ratios of Japanese
shipbuilders and repair shops in 1986 as reference
data.
Table I1I-6-9 FINANCIAL RATIOS OF JAPANESE
SHIPYARD AND SHIPREPAIR YARD
_ Medium & small
Kind of ratio. Large
enterprise Positive | Deficit
Current ratio (%) 126 175.8 144.6
Fixed assets to net worth
ratio (%) 157 114.7 198.8
Turnover of total operating
assets (Time) 0.64 1.2 1.2
Ratio of operating profit 1.3 1.8 -5.2
to net sales (%)
(Source: "Management indices of Medium and Small
Enterprises (1986)" by Medium and Small
Enterprises Diagnosis Association
"Business Analysis of Japanese Enterprises

(1985)" by Ministry of International
Industry

{2) Break—-even point analysis

Break-even point analysis 1is necessary
the relations among sales, cost and profits. The
break-even point shows a level of business activity

where

Trade and

to assess

the income is eQual to the cost. This means

that no profit is obtained at this point.
The break-even point ratio can be obtained by the

following

shown

in Table I1I-6~10:
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calculation formula, and the results are



Ratio of break-even point to sales amount
= Ratio of fixed cost to net sales/(l-Ratio of
variable cost to net sales) x 100

Ratio of fixed cost to net sales
= Fixed cost/Net sales x 100

Fixed cost _
= Labor cost + Manufacturing overhead less expenses
strongly related to sales (production) + General
administrative and selling expenses + Net non-
operating expenses '

Variable cost
= Total cost - Fixed cost

Total cost _
= Cost of production + General administrative and
selling expense + Net non-operating expenses

Table III-6-~10 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 period of invested capital

The payback period shows in how many years the
total invested capital can be recovered. The
calculation of the payback period is shown in Table
I11-6-11. It takes no less than 13 years to recover
the invested capital for the reason of a large amount
of investment,

6-3-2 Analyses of profitability

(1) Financial internal rate of return (FIRR)

(2)

The FIRR is generally used to evaluate
profitability of such projects to which great amounts
of capital.have'been invested for long terms, and this
index is used for the evaluation of this proejct.

The FIRR 1is a discount rate satisfying the
following calculation formula:

“'1.}-: i~ 0i .,
i
i =0 (1 + FIRR)
n = Period of calculation
Ii = Cash inflow in the ith year.
Qi = Cash outflow in the ith year.

Table III-6-12 shows the calculation of the FIRR, and
the FIRR of this project is 9.9%.

Sensitivity analyses

The purpose of sensitivity analyses is to find out
how the FIRR is influenced by the change of assumption
of key wvariabhles (sales amount, operating cost,
investment cost}.
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Table III-6-12 FIRR CALCULATION (2/2)

Yeard. Rate | M. C.F. | P Y. I C. PV
1990 1.000 -7,448 7,888 7,448
1991 0.910 Tks -b135 -49,022
1992 0.827  -lLek0 - <R -TB.4S
1993 0.753 3,943 2,98 ~75, 485
1994 0,485 6289 5,304 L3 |
1995 0,623 5271 3,908 61,473
1996 0567 {,093 522 86,851
1997 0,515 10, 486 5,405 -51, 446
1998 0,469 1,170 5,231 -55,208
1999 0,427 11,193 Wil 51,434
2000 0,388 11,403 b, 424 ~§7,010
2000 0.353 10,293 3,433 43,377
W2 0.3 1,206 3,598 239,779
003 0292 (2,004 3,799 -25,981
2004 0.2 13,078 1415 -3L506
2005 0,282 13,135 3,175 19,332
2006 0.220 13,734 3,09 -26,312
2007 0,200 14,499 2,900 23,412
2008 0,182 15,444 2813 20,59
2009 0,165 5,812 2,417 -17,982
2010 0,15 16,378 246 -15:50
2011 0.137 15,529 2127 13,30
012 0,15 16,402 2,088 11,322
2013 0113 18,301 2,097 -0,225 |
2004 0103 19,173 1,974 1,249
2015 0.0 18,417 {746 -5,503
016 0,085 18,458 1,575 -1,9%
2017 0.078 18,421 1,429 2,499
018 0070 8640 L3 -1, 134
W19 0065 18,433 [ 184 9

Unit of ¥, L. F.: 1000USS
Discount Rate: 9.9302 %
Total of 0PV from 1990 to 2019 ¢ .077392%
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The result of sensitivity analyses 1is shown

Table III-6~-13,

Table III-6-13 SENSITIVITY ANALYSES OF FIRR

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

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

10% down 11.0
Labor cost 10% up 9.6

in

(On the assumption that each variable fluctuates

independently)



6-4

Evaluation of Financial Analyses

The financial soundness of the project at the start of
operation on 1992 is not so godd in the light of five
indices of financial ratio, Such as current ratio, fixed
asset to net worth ratio,  debt service coverage ratio,
turnover of total operating éssets, and ratio -of break-
even point to net sales, because small amount of sales,
deficit in revenus and borrowing the short term loan in
order to make up the deficit. '

However, the soundness will be improved gradually in
accordance . with the enhancement of productivity and
increasing of sales. On 2002 after 10 years from the
start of operation, the indices of soundness are observed
as to be excellent.

The FIRR indicating the profitability of the project
is  9.9% and the results of sensitivity analysis
corresponding to the decrease of 10% for the projected
sales amount and increase of 10% for the projected
investing amount are given 8% and 9% respectively.

The foregoing results of calculation indicate the
projected dockyard to be worth implementing from financial
aspects, in view of the prevailing levels of deposite rate
in Mexico which is assumed as 3 - 4%.
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Economic Analyses

In the previous Chapter, the profitability and
financial soundness of this project from the standpoint of
a private shiprepairing COmpany were examined,

In this Chapter, this repair dockyard will be analysed
from wider viewpoint such as Mexican economy or Lazaro
Cardenas area. For the purpose, the benefits and costs of
the construction and operation of this repair dockyard will
be quantitatively assessed at first from the point of
Mexican economy. As a step of the assessment, the benefits
and costs will be reassessed from the point of opportunity
cost, and'the economic internal rate of return (EIRR) is
calculated on the basis of the results.

In addition, the economic effects (increase of employ-
ment oppo:tuhity, reduction of outflow of foreign currency,
acguisition of foreign currency, improvement of managerial
and technical abilities, and linkage effects on related
industries) caused by the construction and operation of
this repair dockyérd will be analysed.

Calculation of Economic Internal Rate of Return

When calculating the financial internal rate of
return, costs and benefits of a project are calculated by
using dominant market prices at a time, On the other hand,
in the calculation of the economic internal rate of return,
the net benefit of a project is obtained by using the
shadow price based on the opportunity cost instead of
market prices. Whether or not the net benefit of this
project exceeds the opportunity cost of the capital comes
to be important data to know the feasibility of this
project,

In this economic analyses, the economic internal rate
of return will be calculated by removing transfer items and
partly applying the shadow price.
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7~1-2

- Removal of transfer items

- Subsidy and tax are generally considered as
transfer items.‘ For example, when a government subsidy
is available for the prpduction of certain goods, the
subsidy is not a finahciél éxpense to the producer but
is a social expense, Tax is a expense to an enterprise
which pay the tax.  But tax only flows to the
government. . It does not consume resources and is not an
expense from the view point of national eccnomy.

No subsidy will be provided for the construction
and operation of this repair dockyard, and the import
duties on imported equipments and materials for the con-

struction of this repair dockyard have been assumed to

be exempted due to favourable treatment in the taxation
system. The construction and operation of this
shiprepair dockyard causes an expense to invite a
supervisor from a country advanced in shiprepairing.

‘This expense includes tax on technical assistance fee.

Since this tax is transfer item, it is excluded from the
expense. Materials imported for the operation of this
repair dockyard are exempted from import duties if they
are used for foreign flag ships, but import duties are
imposed on those imported materials used Eor Mexican
flag ships. Since such import duties are transfer
items, they can be rcemoved from expense. Also,
engineers should be invited from countries advanced in
shiprepairing £for several vyears before and after the
commencement of the operation, but the expenses for
inviting experts include tax. Since this tax is a
transfer item, it can be removed from the expense.

Shadow wage rate

Economic cost of labor is generally obtained by
considering what is lost by using labor for a project.
In other words, the economic cost of labour is measured
by the wvalue of a marginal product which is lost in
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other application of total economy by employing a worker
additionally for the project. Labor is classified to
skilled and unskilled ones in general.

It has been assumed that the market mechanism works
as far as Skilled_labor is concerned, and the market
wage rate used for the financial analysis alwmost
reflects the opportunity cost of skilled labor.

On the other hand, a problem concerning unskilled
labor is how the labor force is supplied. If the wholly
unemployed are used to £ill the labor force, the oppor-
tunity cost 1is considered to be zero. If the labor
force is supplied by workers of other companies, the
opportunity cost is considered to be almost equal to the

market wage of unskilled worker.

The minimum wage in Mexico, though renewed taking
inflatidn into account, was 3,050 peso/day.man in
January, 1987 and 3,660 peso/day.man in April, 1987,
and, even if expenses for scocial insurance, etc. are
taken into account, the annual minimum wage is presumed
to be about 1.5 million peso. This amount is only about
a half of the unskilled worker‘s wage assumed in the

financial analysis.

Though Mexico has no authorized statistic data on
unemployment, considerable amount of unskilled labor
force is SuppoSed to be in an underemployment

conditions.

Taking this situation into account, the shadow wage
rate has been calculated on the basis of the following
premises: It has been assumed that average value added
for an employed worker is almost egual to the minimum
wage in the division where labor force is pooled in an
underemployment  c¢ondition, and that the law of
diminishing returns works so that the marginal
productivity is smaller than the average productivity
and 1is about 70%. The marginal productivity was
calculated with the following formula:
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7-1-3

Average value added for a person in under-
empIOyment condition
= Mihimum wage
Marginal productivity in under-employment condition
= Average value added per person in uder-
employment condition x 0.7 = Minimum wage =x
0.7 ' o
 Shadow wage rate
= Minimum wage x 0.7 = 1.5 million peso x 0.7
= 1.05 million peso = About 1/3 of market wage

Shadow exchange rate

There is a certain gap between the price level in
the domestic market and the border price due to various
trade and foreign exchange policies.

On the occasion of the economic crisis in 1982, the
dual foreign exchange market of controlled and free
exchange rates was'adopted, and the controlled foreign
exchange market has been applied to about 80% of foreign
exchange transactions in Mexico,. The controlled ex-
change rate has been set by the central bank in view of
domestic and overseas price tendencies, demand and
supply of exchange, foreign exchange reserves, etc., and
the basis of the exchange policy was the improvement of
trade balance (restraint of import and promotion of
export}, Mexico devalued the exchange rate with the
U.85, Dollar dgreatly every vyear. In connection with
these facts, the shadow exchange rate was assumed to be
peso 1,200 = US$1.0, through the discussion between the
Study Team and the counterparts, considering the foreign
exchange policy of Mexican Government in July 1987.

Based on the new data obtained by the Study Team
and the counterparts, however, the shadow the exchange
rate has been set to be peso 1,289 to US$ one by the
following calculation.
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The relations between shadow exchange rate (SER),
official exchange rate (OER) and standard conversion
factor (SCF) is described in the following formula:

OER
SCF

SER =

SCF is calculated by the following formula:

M+ X
(M + Tm) + ( X - TX)

SCF =

where,

M : CIF value of imports
¥ ¢ FOB value of exports
Tm: All taxes on imports
Tx: All taxes on exports

The conversion rates applied to this feasibility study
are shown in Table III-7-1, which indicates. SCF is
- 0.948,

The table was made in July 1984, but SER has been
calculated as follows on the assumption that there were
no big variance on the standard conversion factor.

- OER _ 1,317 |
SER = &7 0545 = 1,389
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Table III-7-1

CONVERSION FACTOR -

Wage Wage(Un- Economi=~ | Accounting
Conversion Foreign | (quali=-| quali=~ -cal. price
factor currency| fied) fied) surplus ratio

Conversion factor 0.195 0.088 0.096 0.496 0.875
of intermediate '
goods
Conversion factor| 0.173 | 0.230 | 0.015 0.511 0.929
of private
consumption
Conversion factor 0.081 0.651 0.008 0.217 - 0.957
of public
consumption
Conversion factor 0.292 0.311 0.014 0.381 0.998
of investment '
Standard 0.198 0.278 0.015 0.458 0.948

conversgion factor

(Source:'

Nacional Financiera,

S.,A, Y Banco Interamericano de

Desarrollo Seminario para el Calculo de los Precios
de Cuenta en Mexico Julio de 1984)
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7-1-4

Evaluation of benefits and costs

(1)

(2)

Evaluation of benefits

When this repair dockyard is operated, the direct
benefit 1is the sales income obtained from the
shiprepair service. The service price for
repairing ships used in the financial analyses has
been set on the basis of price tendencies in the
international markets in order to make this
dockyard an internationally competitive one.
Therefore, if this project is not executed, Mexico
will encounter outflow of foreign currency
equivalent to international market price and also
loose the opportunity to acquire foreign currency.

Therefore, the service price in this economic
analyses has been based on the one used in the

financial analyses.

Evaluation of costs

The economic costs of goods invested for the con-
struction and operation of this shiprepair dockyard
were calculated on the basis of the price used in
the financial analyses together with the following
premises, and, as for locally supplied goods, the
shadow foreign exchange rate was applied to get

their economic costs:

1) Demands increased by this project will be met
by flexible increase of supply and will not
take opportunities of other consumers.

2) For suppliers of goods to this project, no
large production capacity will be made idle.

3) Goods shall be freely ©purchased without
restriction by distribution or managed price,

As for the labor costs incurred during the
construction and operation of this shiprepair dock

~ 293 -



7-1-5

yard, it has been assumed that 30% of them are to
be paid to unskilled workers during construction
and in the stage of operation, 10% of total direct
workers are to be unskilled workers, The shadow
wage -rate was applied to the economic cost of
unskilled workers,

Economic internal rate of return {(EIRR)

The economic profitability of this project is
assessed by the economic internal rate of return (EIRR),

‘and it is a discount rate which satisfies the following

calculation formula:

n~1 Bi - Ci

=
i=0 (1 + EIRR)®
where, n = Period of calculation
Bi = Benefit amount in the ith year
Ci =

Cost amount in the ith year

Table III-7-2 shows calculation of EIRR. The EIRR
from +this comes to be 11.0%. Opinions differ in
deciding how many percents of the internal rate of
return is required for a project to be feasible. But
when the EIRR exceeds the opportunity cost of the
capital, the project is considered to be feasible.

The cut-off rates used in some development bank are
around 10%.

In case of newly~established shiprepair vyard
project 10% of the internal rate of return is considered
to be among the high group. The EIRR of this project is
11%, and this project is considered to be feasible.
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 Table III-7-2 BEIRR CALCULATION (2/2)
Year\D. Rate | N. C. F. P. V. POV,
1990 1.000 =713 ~1113% -11134
1991 0.901 -65:118 ~58,670 ~65:804
1992 0.812 -104137 ~8:229 - ~14,032
1993 0.731 &,608 3,370 -70:662
1994 0.659 6,898 44545 -66:117
1995 0,59% 7:165 44254 611863
1996  0.535 11977 1,058 -60,806
1997 0.482 11,022 5312 ~55,494
1998 - 0.43% 11:705 5:082 -50:411
1999 0,391 11,765 4,603 ~45,809
2600  0.352 12,004 45231 ~41,578
2001 0.318 10,988 - 2,489 -38,088
2002 0.286 11,888 3,401 ~341687
2003 0.258 13,631 3514 -31,173
2005  0.209 13,839 2,896 - -25:087
2006  0.189 14,460 2726 -22:360
2000 0.170 15,239 2,589 ~19:712
2008 0,153 16,208 2,481 -17:291
2009  0.138 16,591 2,288 -15,004
2010 0.12% 17,182 2,135 ~12,869
2001 0,112 16,432 1,839 -11:030
2012 0.10% 17,502 1,765 9,265
20013 0.0: 19,35 1,759 -1:506
20016 0,082 20,048 1,641 -5,865
2015 0,074 19,632 11448 -4,417
2006 0.068 19482 1,295 -3,122
2007 0.060 19,447 11164 -1,958
2018 0.054 191655 1,060 ~-8%7
2019 0.049 19,514 Qi 5

Urit of N, €. 7.1 1300088

Dizcount Rate: 19,997 %

e
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7-1-6 Sensitivity analyses

In

the financial analyses, sensitivity analyses

were carried out on five cases, and the EIRR of each

case 1is as follows:

10%
10%
10%
10%

10%

ingrease
decrease
in¢grease

decrease

increase

of
of
of

of

of

Sales - 12.8%
Sales ~ 9.1%
initial investment and reinvestment
- 10.0%
initial investment and reinvestment
_ - 12.1%
labor costs ~ 10.7%
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7-2

7-2-1

Economic Effects of the Construction and Operation of this
Shiprepair Dockyard.

This project is considered to bring about the follow-
ing benefits additionally:
{1) Increase of employment opportunity

(2) Diminution of foreign currency outflow and increase
of foreign currency inflow

"{3)° Enbancement of managerial and technical capabilities

(4) Linkage effects on associated industries

Increase of employment opportunity

As mentioned in Section II, Chapter 3, Industrial
Development Program in Mexico, the Mexican economy has
come under the challenge that the new labor Fforce of
900,000 workers participates in the market every year
according to the National Program of Industrial
Development and Foreign Trade 1984 - 1988 (Programa
Nacional de Fomento Industral y Comercial Exterior 1984
~ 1988) prepared by the SECOFIN (Secretaria de Comercio
y Fomento Industrial), and creation of new employment
has become an urgent matter,

Ship repairing industry is said to be a labor-intensive
industry as it is easily understood from the fact that
labor cost occupies 'higher percentage of c¢ost, and
advanced countries like Japan  have lost their
comparative advantages while nations with abandant
inexpensive good labor force have come to get
comparative advantages. Such circumstances being taken
into account, ship repairing industry can be said
suitable to Mexico.

Table II11-7-3 shows employment opportunities, which
are to be created by the construction and operation of
this shiprepair dockyard, by the various categories of
labor. It is indicated that, in 1991 -~--at the peak of
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construction of. this shiprepair dockyard =--1,300 Jobs
will be offered, and upon entrance into stable operation
~~for instance in 2015, the Jobs established will number
1,400.

‘The number of employment opportunity to be created
by this project  is not so small as the number of
employees of the existing projects in the Lazaro
Cardenas'area.

Also, this project can employ unskilled workers for
its construction and operation, and this means that this
project can provide employment opportunities even to
half-unemployed workers without special skills. S0,
this project can be said to be very important from a

social point of view.

Diminution of £foreign currency outflow and increase of
foreign currency inflow

As mentioned in Section II, Chapter 3, Industrial
Develeopment Program in Mexicé, the Mexican economy has
faced the basic problems of "Lack of Balance between
Industrial Development and Foreign Trade",

Though Mexico's trade balance has been in the black
since 1982, the current balance marked surpluses in 1984
and 85, but turned to red in 1986, Also, in view of the
fact that Mexico has the world second largest cumulative
debt after Brazil (except the U.S.A.), saving and acgui-
sition of foreign currency are said to be very important
problems to Mexican economy, and it is desirable that
any project for industrial development can contribute
for saving and acquisition of foreign currency.

To judge that a project is for saving, acquiring or
consuming foreign currency, "the modified Bruno ratio
(Bruno ratio modified to a discount basis)" is used as
an index. This ratio is used to calculate the amount of
domestic currency required to save or acquire a unit of
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foreign currency throughout  the whole period of a
" project (net domestic currency cost modified to a
discount base/net foreign currency benefit modified to a
discount base), and when both the domestic currency cost
and the foreign currency benefit are shown in the same
currency, 1.0 is the cut-off rate.

"The modified Bruno ratio" of this project was cal-
cuilated in the pattern shown in Table III-7-4 under the

following premises:

(1) Mexican flag ships which may enter this repair
dockyard have been' supposed to be repaired outside
Mexico unless this dock yard exists.

(2) Fdreign currency cost has been assumed to take 50%
of direct material costs.

{3) Foreign currency cost has also been assumed to
cover labor costs of engineers dispatched from
outside Mexico.

{(4) Education and training expenses ouiside Mexico have
been assumed to be foreign currency cost.

(5) Other operational expenses have been assumed to be
domestic currency costs,

{6) Investment cost

The labor costs for = civil engineering and
construction supervisors were assumed to be foreign
currency costs, and other expenses related to civil
engineering and construction works were to be
domestic currency costs.

Initial expenses such as labor costs for foreign
engineers and engineering expenses for bid
preparation etc. have been assumed to be foreign
currency cost, and other initial expehses have been
assumed to be domestic currency costs.
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(7) The discount rate has been assumed to be 10%

The resulted modified-Bruno~ratio has proved to be
" 0.89, indicating the positive nature of the present
project in respect of its contribution teo saving foreign

currency outflow and to increasing its inflow.

Based on the premise above mentioned, the concrete
figure of total amount of both saving and foreign
" gurrency acquisition is estimated as follows:

Approximately US$17,303,000 in 1995
Approximately US$24,378,000 in 2005
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
dockyard construction and imported material £for the
dockyard operation, become to US$$603,282,000 which is
valued as US$106,878,000 at present, applying the
discount rate of 10%.
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7-2-3

Enhancement of managerial and technical capabilities and
linkage effects on associated industries

This project aims at getting international competi-
tiveness, To attain this purpose, as shown in Table
III-7-5, it is planned to receive various experts from
countries advanced in shiprepair industry and at the
same time to dispatch engineers of this shiprepair
dockyard to such advanced countries. It is also planned
that this dockyard provides personal training within
industry centering on OJT in managerial and technical

areas.

Executing the above methods, this company, at
first, will obtain know-hows on advanced business and
sales managements and also on factory management, and at
the ‘same time this dockyard will play a role to spread
such know-hows to industries in Lazaro Cardenas area and
to shiprepair industry and its related industries in

‘Mexico and also to improve the business management tech-

nology in this country. Secondly, since shiprepair
industry necessitates such jobs as those mentioned in
Table III-7-6 from technical point of view, the opera-
tion of this dockyard will contribute to raise the
technical levels of these jobs,

These 3jobs are not peculiar to the shiprepair
industry and are widely useful for machine and metal
working industries as well. So, this dock yard will
help improve the technologies of these industries not

only in Lazaro Cardenas area but also in Mexico.

In addition, input goods to shiprepair industry
exert backward linkage effects on various industries as
those to shipbuilding industry, a so-called comprehen-
sive assembly industry do. Table 1I1I-7-7 shows the main
input goods to ship repairing industry of Japan.

Principal input goods to shiprepair industry are
ropes and fishing nets, paints, hot rolled steels, metal
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door and shutters, other metal products, prime motors
and boilers, conveyors. '

Most of these main input goods can be domestically
- supplied .in Japan, but in case of Mexican projects, some
of them should probably be imported. Having bheen pro-
ceeding domestic - production of intermediate goods,
however, Mexico would increase domestic supplies. For
example, when the second phase works of SICARTSA, which
has already started the operation in the Lazaro Cardenas
area, complete, this_repair dockyard becomes .a consumer
of SICARTSA products and also of cast and forged steel
products of Grupo Industrial NKS.S,A., de C.V. |

As -éxplained abové, the shiprepair industry has
comparatively wide ~inter-industrial relationship. So,
the operation of this dockyard will surely contribute
for the development of metalworking industry in the
Lazaro Cardenas area. Table III~-7-8 shows main input
goods to construction industry of Japan, and they
include gravels and building stones, £fire bricks, raw
concrete, hot rolled steel,  metal prdducts for
construction repair of general machine etc. Some of
these input goods are not available in Mexico, but as
far as the construction of this dockyard is concerned,
the c¢ivil engineering and building works are to be
supplied by domestic suppliers. The construction of this
dockyard does not exert influences outside Mexico, but
on Mexican civil engineering and construction
industries, contributing for the growth of construction
industry in Lazaro Cardenas artea.
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Table III-7-5 RECEIPT AND DISPATCH OF ENGINEERS

(Unit: Number of person)

T Year 1990 | 1991 | 1992 1993 | 1994 | 1995
Department
Receipt of engineers
_General administraton 1 1 1 1 1 1
Technology & sales 1 2 5 5 4 2
Factory management 2 2 1
Hull 1 1 1
Machine 1 1 1
Total 2 7 10 9 5 3
Dispatch of engineers 2 2 [ 2

Table III-7-6 TYPE OF JOBS IN SHIPREPAIR INDUSTRY

- Department Type of Job

Indirect job Material control, (Procurement, Inventory
control), Power supply, Tool keeping,
Transportation, Crane operation, marshaling

Hull part Metal work (fabrication, erection etc),
Piping, Fitting, Welding, Wood work,
Testing, Scaffolding, Docking work, Rigging,
Painting, Cleaning

Enginer part Machining, Finihsing, Fitting, Piping, Metal
work, Welding, Cleaning, Electricity, Heat
insulation, Plating, Galvanizing, Acid
pickling
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Table III~7~7 MAIN INPUT GOOBS 10 SHIPREPAIR INDUSTRY
(Japan, 1980) :
{(Unit: Mill. Yen)

Intermediate input goods Price
Ropes and fish nets 9,311
Lumber = . ' . ' ' ' 1,214
High-pressure gas 1,716
Paint, varnish and lacquer 19,831
Other final chemical products 3,141
Other glass and glass products 1,927
Hot rolled steel (ordinary steel) _ 38,615
Hot rolled steel (special steel) 1,011
Steel pipes and tubes (ordinary steel) 2,213
Steel pipes and tubes (special steel) 1,002
Cold-finished steel 2,334
Forged steel 1,768
Cast steel for machinery 2,652
FPorged material for machinery 1,357
Other steel products : 2,724
Cast and forged material for machinery (non-ferrous) 1,463
Metal doors and shutters 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 equipments 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

(Source: Input-cutput table 1980 by the Administrative
Management Agency)
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Table I11-7-8 MAIN INPUT GQODS TO CONSTRUCTION INDUSTRY
(Japan, 1980)

{Unit: Mill. Yen)

Intetméﬁiate input goods Price
Gravel and building stone 229,710
Lumber 33,904
Plywood 35,644
Rubber products 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 150,737
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 cables 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 2,453,617
Total domestic products 5,830,708

(Source: Input~output table 1980 by the Administrative

Management Agency)
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Evaluation of Economic Analyses

EIRR of this project is 11%. The result of the
sensitivity analysis shows that even in case of decrease
10% for the proejcted sales amount or increse of 10% for
the projected investing amount, 9% and 10% of EIRR can
be kept respectively. -

Considering that cut-off rates wused in the
development banks are around 10% in general and
consequential economic benefits, such as increase of
empioyment opportunities, increase of foreign currency
inflow, enhancement of managerial and technological
capabilities, and linkage effects on associated
industries, are expected from this = Proejct
impimentation, the projected dockyard will efficiently
use country's resources and is economically viable,
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