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PREFACE

In response to the request of the Government of the People's
Republic of Bangladesh, the Government of Japan decided to conduct a
survey on Fish Net Machine Supply Project and entrusted the Survey to
the Japan International Cooperation Agency. The JICA sent to Bangla-
desh a survey team headed by Mr. quhinori Shimozaki, Chief of the
Fishing Efficiency Laboratory, National Research Institute of Fisheries
Engineering, Fisheries Agency, Ministry of Agriculture, Forestry and

Figsheries from December 12 to December 23, 1982,

The team had discussions with the officials concerned of the
Government of Bangladesh on the Project and conducted a field survey,
After the team returned to Japan, further studies were made and the

present report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

our two countries.

I wish to express my deep appreciation to the officials con-
cerned of the Government of the Pecople’s Republic of Bangladesh for

their close cooperation extended to the team.

March 1983

/ %4/;, é ﬂ/ZO?f/:/

Keisuke Arita
President

Japan International Cooperation Agency
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SUMMARY

Fish production in the Peoples' Republic of Bangladesh in 1979/80
totaled 646,800 tons, broken down: 122,000 tons from marine fisheries

and 524,800 tens from inland fisheries,

This production fell far short of meeting the minimum nutritional re-
quirements of the Bangladesh pecple. Per-capita consumption of fish
products in 1974/75 was 28,7 g per day, but declined steadily to 19.9
g in 1979/80, Bangladesh has traditionally relied on its fisheries
to provide some 70-80% of its animal protein intake, It has been
estimated that 73 g of fish per capita would be required to suvstain
minimum nutritional levels,

The Government of Bangladesh, during the Second Pive-Year Plan {1980/
81-1984/85) has set as one of its national objectives the attainment
of "food self-sufficiency within the shortest possible time", and has
made clear its intent to supply the reguisite amount of nutrition to

its people.

Within this Plan, fisheries production will have to be increased from
the present 646,000 tons to 1,330,000 tons by 1984/85, Fisheries
offer much greater potential for broadening the production base than
meat or dairy products, and so the fisheries sector has been accorded

a particularly high growth target by the Plan,

In order to double fish catches, it will be necessary to expand the
supply of net gear, which is the primary fishing method used in the
country. For this purpose the Second Five-~Year Plan has allocated,
as part of the investment by the governmental sector, some 300 lakh
Taka {about US$1,300,000} to the construction of net making facili-
tieg, under the auspices of the Bangladesh Fisheries Development Cor-

poration (BFDC)}.

Based on this Plan, BFDC, which has an existing plant for fish netting
at Comilla, is building new fish net production facilities at Chit-
tagong and Mongla, in which net making machines and peripheral equi -

ment will be installed,



The supply capability for fishing nets made by machine currently ac-
counts for only 3-4% of the estimated total net reguirements of 1,500
tons per year, but this share is expected to increase to about 15% in

response to future demand growth,

For purposes of implementing this Plan, the Government of Bangladesh
has requested a grant-in-aid from the Government of Japan to supply
net. making equipment for which it would otherwise have to expend

valuable foreign exchange.

According to the BFDC Plan, facilities of about 590m2 each are being
constructed at Chittagong and Mongla, with 6 net making machines to
be installed at each location. At full utilization, the facilities
should produce a combined total of about 200 tons a year of netting
for trawl nets, gill nets, and seine nets. Construction eof these
facilities is moving ahead smoothly according to plan and should have

been completed by February, 1983.

Implementation of the BFDC Plan for net production facilities has been
accorded the highest priority in the development planning of the
Government of Bangladesh, In this connection, early implementation

of the Fish Net Machine Supply Project (hereafter called the Subject
Project} is strongly desired to meet the objectives of the BFDC pro-

gram.

The types of nets in general use in Bangladesh include: polyethylene
twine for use mainly in trawl nets and in set bag nets, and nylon

multi~filament twine for use in gill nets,

Nylon multi-filament netting, both hand and machine-made, are widely
used in Bangladesh. At the BFDC plant at Comilla, 3 of the 4 func-
tional units are operated on a 3-shift basis around the clock. These
machines use mainly 210 D/3 to 210 D/9 nylon multi-filament twine and
preduce 20-30 tons of netting for gill net a year.

Polyethylene netting has not previously been manufactured in Bangla-
desh,
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In addition, for purposes of effectively catching the undeveloped
pelagic resources in the Bay of Bengal, to which major importance
has been attached, it is expected that there will be increased usage

of netting made from nylon mono-filament material.

Given the above conditions, the basic design approach for the sub-

ject Plan has been built on the following two pillars:

1} The program will constitute an extension of existing tech-
nology, intreoducing only processes that represent a con-

tinuvation of present levels of technology.

2) The program attempts to work as much as possible within the
constraints of the original BFDC Plan, particularly with

regard to financial requirements.

s netting material, we have focused on polyethylene, which is 30%
cheaper than nylon and has a lower specific gravity; nylon mono-
filament; and nylon multi-filament twine. Machine production is
particularly advantageous for polyethylene and nylon mono-filament

twine,

Since there will be separate facilities at two locations, we have
divided production between them, Chittagong will be equipped to pro-
duce netting from polyethylene and nylon mono-filament in addition to
that from nylon multi-filament twine., Mongla, on the other hand,
while confining itself to the use of nylon multi-filament twine, will
concentrate its efforts on the production of products beyond the pro-

duction capacity and product range of the existing Comilla facility.

Accordingly, the items of equipment required to implement the subject

plan will be as shown in the following table:

VII



Type of Equipment Chittagong| Mongla Use

. . . For polyethylene and
Net Making Machine(a) 1 Unit - thicker nylon twine

" " (B) 1 Unit 2 Units For both multi-filament

& mono-filament nylon

n " i i
(C) 1 Upit 1l Unit B type Only is capable

of making polyethylene

" i 3 ]
{D) 2 Units 2 Units nets

Bobbin Winder (for A) 1 Unit - For thick material

" " (for B)| 1 Unit 2 Units

For both multi-filament

) " (for C)| 2 Units 2 Units & mono-f£ilament nylon

" " (for D} 1 Unit 1 Unit
. . . For use with thicker
Spool Winder 5 Units 5 Units material and for
general use
Lengthwise Stretcher| 1 Unit 1 Unit
For polyethylene, nylon
. , mono-filament use (in-
Depthwise Stretcher 1 Unit - cluding a boiler attach-
ment to furnish steam)
Centrifugal 1l Unit 1 Unit For resin processing

Separator

As to the time period needed for project implementation, considering
the standard 6-month delivery period for Japanese net making eguip-
ment, we feel a total of 13 months should be allowed through pilot

operation and final delivery.

The BFDC, which is the central implementing organ for this Project, is
a2 public corporation under the jurisdiction of the Ministry of
Agriculture and Water Resources. This organization has complete in-

dependent authority with regard to implementation of the subject pro-

ject. It will, accordingly, bear full responsibility for independent

operation after completion of the facilities.
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BFDC was most conservative in estimating the costs of facility opera-
tion arriving at a total estimate of 29,288,000 Tk/year. The estimated
operating costs for the specific facilities selected, based on our
Basic Design Study, work out to 300 lakh Tk, a figure almost the same
as that in the original B¥DC Plan,

We have also tried to assess the social impact of this Project on the
cottage net making industry in Bangladesh following implementation and
the expected increase in the supply of machine-made nets. With the
subject Project, the new facilities will be producing products

from materials for which machine production is advantageous. The pro-
jected annual output from the facilities from 1985/86 onward, the
target date for becoming fully operational, will total 220 tons. How-
ever, this figure would still amount to only about 14.7% of the pre-
sent estimated annual demand for fishing nets of 1,500 tons., And,
when onhe considers that total demand itself will be rising, we may
conclude that the subject Project will have only a minimal adverse

impact on the hand-made netting industry,

Based on our financial analysis, we project an internal rate of re-
turn (IRR) of 17.3%. And, our break-even analysis also indicates
that the facilities can be expected to be profitable at or above an
annual production volume of 131,440 kg and annual sales of 21,168,194
Tk. It is clear, then, that the facilities can be self-supporting.
We conclude, therefore, that the subject plan is sound and appro-

priate even from a financial standpoint.

in conclusion, we would like to recommend that the distribution and
sales network for fishing nets in Bangladesh be expanded in step
with the implementation of the subject Project. At present, there

is no distribution problem, since sales go through the various
branches of BFDC located throughout the country. However, in order
to cope with the future increase in production and to help expand the

usage of more efficient netting incorporating new materials, a more
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suitable distribution and sales network should be established outside
BFDC in consultation with other concerned organizations, It is es-
sential to provide for inventories in the distribution pipeline so
as to permit the maintenance of stable operations at the subject

facilities.



SECTION 1 INTRODUCTION

Bangladesh has a total area of some 144,000 kmz, with a population
{as of May, 1981) of 87,050,000. Some 16,000 km?® of this area is
comprised of inland waters. Another roughly 28,000 km? are in-
undated for 4-6 months a year, primarily during the monsoon season.
puring this period, the land is covered with low-lying water and can

be used seasonally for aquaculture.

The country's 200-mile zone within the Bay of Bengal covers an area

of 43,200 km?, the bulk of which has depths of 50 m or less.

With this kind of fishing environment so readily at hand, fisheries
have traditionally played a major role in providing animal proteins
to the people of Bangladesh. Over a period of declining per-~capita
calorie intake owing to population growth, the country has had to
rely on fish products for 70-80% of its animal protein supply and so
looks to an increase of fish production as a means of maintaining

this nutritional pattern.

In the Second Five-Year Plan from 1980/81 to 1984/85, the primary objec-
tive in fisheries development is the raising of national nutritional
levels through increased fishery production, In this ambitious Plan,
the intent is to expand the present level of fish production-- esti-
mated at 647,000 tons in 1979/80 (of which marine fisheries comprised
122,000 tons and inland water fisheries 524,000 tons)-- to a level of
1,334,000 tons in fiscal 1984/85 (marine: 222,000; inland water:
1,114,000 tons}.

The Government of Bangladesh has established the following gquidelines

for purposes of achieving this objective:

1) With 90% of arable land already under cultivation in Bangladesh,
it will be necessary in future years to intensify land use as a
means of expanding agricultural output. This fact will inevitably
mean the imposition of ever more stringent controls on the coun-

try's inland fisheries. Thus, in order to increase the produc -



tion of inland fisheries, the focus will ‘be.on.the priority ... -
development of aguaculture.

2) With respect to marine fisheries, efforts will be made to ‘
motorize small coastal fishing vessels. At the same time, efj
forts will be made to raise productivity through a diversifica~
tion of f£ishing techniques and to develop the coastal fisheries
within 30 nautical miles of shore. 1In addition, trawl vessels
are to be introduced with freezing facilities so as to maintain
year-round operations in existing fishing grounds for shrimp and

other species,

3} There will be intensive development of seed production facilities!
ice-making facilities for temperature control, unloading facili-

ties at fishing ports, and related fishery facilities,

With respect to the domestic supply of fishing nets—-— one of the
basic catching means in Bangladesh--, there is a growing need, in ac-
cordance with the above program, to provide a supply of various types.
of standardized machine made nets of stable quality as a means of
responding to the diversification of fishing methods. By broadening
the range of available net types, it is hoped to displace the large
imports of netting and finished nets which totaled 29 tons, valued at

2,170,000 Tk, in 1977/78.

To this end, the Second Five-Year Plan provides for an investment of
3.1 billion Tk during the Plan period on the part of the Department
of Fisheries (DOF), the governmgnt agency concerned with fisheries,
and the Bangladesh Fisheries Development Corporation (BFDC)., Of ‘
this total, 30 million Tk have been allocated for the construction of

net making facilities by BFDC.

Based on this Second Five-Year Plan, BFDC is in the process of con-
structing fish-net manufacturing facilities at Chjt;agbng and Mong}a.
As of mid-December, 1982, construction was about 65% coﬁplete aé tﬂg
former and 35% coﬁplete at the latter éite. The Cﬁittgggng fgpili}y
was to be completed during January, 1983; the Mongla plant duriné
February, o



The Government of Bangladesh has asked:the’jGovernment:of Japan-to.:. ;..

provide a grant-in-aid to cover the purchase of various types of
net making machines for installation at the above facilities, In'
response to this request, the Government of Japan, thfbugh‘the
Japan International Cooperation Agency (JICA), dispatched a Bagic
Design Study Team to Bangladesh, whose objective was to conduct
various studies relating_to the vetting of the BFDC Plan for the
establishment of net production facilities and, based on these
findings, to develop a basic plan for effectively implemen-

ting the grant-in-aid for the net making machines required to carry
out the BFDC Plan.

The Basic Design Study Team was headed by Mr. Yoshinori Shimozaki, .
Chief of the Fishing Efficiency Laboratory, National Research Insti-s
tute of Fisheries Engineering, Ministry of Agriculture, Forestry and

Fisheries, the Government of Japan.

The Team carried out its investigations from December 12 - 23, 1982
via discussions with related organizations. A Minutes of Discus-

sions were exchanged incorporating the survey findings.

We have appended, in Appendix I - IV following the bhody of this re-
ports, a copy of the Minutes of Discussions, the names of the
members of the Study Team, the survey itinerary, and the name of

discussants.
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SECTION 2 THE BASIC PLAN

2-1

Basic Policy .

Before proceeding to a discussion of the Plan, we shall first sum-

marize below the background of the project, as presented in the

preceding Section:

1)

2)

3)

4)

5)

6)

The subject project is a high priority core project, as con-

tained in the Second Five-Year Plan.

There is ample room for expanding the production of Bangladesh's
fisheries through raising the efficiency of catch methods, the
introduction of aquaculture, and intensive management of the re-
source, ‘There is also a social need for increasing the supply

of fish proteins.

Polyethylene netting has already been substantially diffused in
Bangladesh.

Demand for gill nets of nylon mono-filament is expected to in-

crease sharply in future years,

The production capacity of BFDC's Comilla plant is believed to

be close to peak capacity.

Construction of the new fish net making facilities is proceed-

ing smoothly.

From the above, we have developed a plan on the basis of the follow-

ing philosophy:

1)

We plan to apply or develcp existing technical levels. BFDC cur-
rently operates a net making plant at Comilla. Thus, the produc-
tion methods and processes to be introduced will center on an ex-
tension of the technology presently being applied at Comilla so

as to avoid any operational problems. We will not adopt any



complex systems that would-require a major departure from present

technological levels.

2) The Plan developed by BFDC has been carefully reviewed by that
organization and, after several revisions, has been approved by
the Pre-Evaluation Committee. The construction of facilities is

being carried out in accordance with that Plan.

If a grant-in-aid is received from the Japanese Government to
implement this program, all possible care should be exercised to
assure that implementation of the project will not have any im-

pact on the overall costs or scheduling of the BFDC Plan.

3) The Second Five~Year Plan, which provides the background for this
project, has expressed, as onhe of the national goals, an intent
to double present fish production levels in order to £ill the
demand for animal protein food and raise the nation's nutritional
standards. These targets are certainly keyed to the very strong
socio-economic needs of the Bangladesh people. Since the proiject
is expected to fulfill an important role in achieving these goals,
we have taken great care to develop a program that will faithful-

ly reflect the survey findings and can be implemented smoothly.

2-2 Description of the Plan

2-2-1 Estimated Demand

In developing this Plan, a primary requirement was to fully clarify

the extent of anticipated demand for fish nets in Bangladesh.

According to the BFDC Plan, the demand for netting in Bangladesh
is estimated at 1,600 - 2,300 tons per year, This figure was
estimated on the basis of the following assumed usage pattern:
viz., that the average annual consumption of netting per fishing
vessel among the country's 3,000 motorized vessels is 400 1lbs.;

among non-powered vessels, 200 lbs.



However, data on the consumption rates for fishing gear are not
available in Bangladesh, Furthermore, the above assessment of fleet
size is only approximate. B&Actually, as there is a large volume of
small-size fish nets being used for inland water fisheries, it is
reasonable to assume the possibility of a wide wvariation in the above

estimated demand figures.

Demand for netting can be estimated in three ways:

1} After estimating the total volume of netting being used for the
various types and scale of fishing gear available in Bangladesh,
demand is estimated by multiplying the number of nets by the

depletion rate.

2) At present, Bangladesh imports all of the synthetic twine used
in fishing nets. Estimates, therefore, may be made from the
volume of imports of raw materials for fish nets and of fish

netting.

3) Applying tc Bangladesh the known relationship between the catch

by net fisheries and the total demand for fish netting,

Of the above approaches, the most reliable.is 1)} but, at the present
time, there are no detailed data on the number of fishing gear in
Bangladesh. And, since the types of fishing gear are extremely

varied, it is difficult to estimate on the basis of this approach,

With regard to the second method-- estimating from the volume of
imports of netting material-~, according to Bangladesh import
statisties*, total imports of netting and netting materials in 1978/

79 were as follows:

* Bangladesh Bureau of Statistics, Foreign Trade Statistics of
Bangladesh (1976/77 -~ 1978/79), August 1982,



BSTC Code Product Quantity (kg) Value {Taka)}
6575108 Nylon twine 1,097,976 49,441,863
6575901 Fishing nets 672 70,920
6575802 Nets and netting - -

Nylon twine is believed to be consumed almost exclusively for Eishing
nets. In addition to the above, imports of nylon yarn for textile
use in 1978/79 totaled 2,446.9 tons, valued at 171 million Taka and,
out of this total, a small portion may possibly have been used for
producing nylon twine for netting., Thus, we may estimate the total
actuval demand for fishing nets in Bangladesh as of 1978/79 at not
less than 1,100 tons a year, with current demand presumably above
thig level.

The third method--using the relationship between the catch in a
certain area and the demand for fishing nets in that area-- can be
employed by looking at the case of Japan, where all sorts of ap-

plicable data are available,

Fish production and production by net fisheries in Japan from 1978-

1980 were as follows:

(In 000 tons)

1978 1979 1980
Total catch 10,822 10,590 11,122
Catch by net
fisheries 8,627 8,522 8,855

{For details, cf. Appendix VI)

The statistical data show the following figures for netting produc-

tion in Japan during the corresponding period:



{In tons)

1978 1979 1980
Total shipments 36,944 38,409 38,179
Exports 3,703 4,283 3,017
Net domestic 33,241 34,126 35,162
shipments

{(For details, cf. Appendix VIII)

The fluctuation in the number of powered net making machines for fish
net use in Japan during the above period was within a 2% range, while
the operating rates of these machines were kept almost constant at

about 80-85%.

From this, we may deduce that there was no suppiy-demand gap in fish-
ing nets during the subject period. And, considering the virtual
absence of fishing net imports into Japan in these years, we may con-
¢lude that, during the subject period, the volume of domestic ship-

ments was almost 1dentical to the demand for fishing nets,

If we now take a macro lock at the presumed relation in Japan between

catch volume and fishing net demand, we have the following:

3-year
average

1978 1979 1980

Catch by Net
Fisheries 8,627 8,522 8,855 8,668
(1000 tons)

Demand for Netting

{tons) 33,241 | 34,126 | 35,162 | 34,193

Netting Demand per

Ton of Catch (kg) 3.86 4.00 3.97 3.94

In the case of Japan, under the present fishery production struc-
ture, there appears to be an estimated demand for 3.94 ky. of netting

a ydar per ton of catch by the net fisheries,



If we now apply this relationship directly to Bangladesh and assume
that 80% of its total present catch of 646,000 tons is from net
fisheries, then the volume of annual netting demand in Bangladesh

can be estimated at}
646,000 tons x 0.B x 3.94 kg = 2,036 tons

However, in order to estimate netting demand from this relationship,
we must allow for the fact that, given the over B80% proportion of
inland fisheries in the total Bangladesh catch, the average size of
fishing gear in the country tends to be smaller than in Japan, While
this aspect cannot be analyzed guantitatively, it seems difficult to
conclude that the Japanese relationship would carry over exactly to
Bangladesh, The figure obtained from Japanese data, however, may be
considered as an indication of the maximum demand for fishing nets in

Bangladesh.

Conseguently, the BFDC's estimate of 1,600-2,300 tons of annual net-
ting demand in Bangladesh seems a somewhat optimistic figure. But
the estimating approaches in (2) and (3) would appear to confirm an

estimated annual demand at about the 1,500 ton level.

To satisfy this demand, Bangladesh at present has to rely almost ex-
clusively on hand-made netting., Machine-made netting is currently
supplied by the 20-30 tons annual production at the BFDC Comilla plant
plus an estimated 20 tons output from the Chittagong plant of the
Provincial Fishermen's Cooperative Society (BJMSS)-- for a total

annual supply of 40-50 tons in all,

Relating this to the estimated total annual demand of 1,500 tons, it
is clear that products made by net making machine hold a share no
greater than 3-4%., The present Plan projects that, after the new
net making facilities are completed and fully operational, the share

of machine-made nets will rise to about 10-15% of the total demand.

It goes without saying that, at these facilities, products made from

machine~made netting will be in a more advantageous position than



those made from hand-made netting and that the new plants will con-

centrate their energies on products desired by the final user.

Specifically, production at these facilities will focus on netting
made from polyethylene, nylon mono-filament, and thicker multi-
filament twines, which have higher hardness ratios and in which,
with hand-made netting, knots are hard to tighten, Particularly

in the case of multi-filament twine netting, machine-made netting
will favour the products which require no knot slippage and uniform

and highly precise mesh sizes.

Taking the above demand estimates inte consideration, we may now sum-
marize the kinds of netting and netting materials that are expected

to be produced at the new facilities.

Material Usage

Nylon multi~filament twine Thicker twine will be used than at
the Comilla plant. Production will
be geared to netting for gill nets

used in the marine fisheries,

Polyethylene twine This netting is widely used in trawl
nets and set bag nets, utilizing im-
ported material. Machine-made netting
will improve quality and decrease
production cost, thereby broadening
demand, However, in view of the
uncertainty in demand, only the
Chittagong plant will produce poly-
ethylene netting. Net making machines
must be selected that are capable of
processing thick nylon multi-filament

material.,
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Nylon mono-filament In addition to gill nets made of

nylén multi-filament as presently
used, demand is expected to grow
for nylon mono-filament gill nets.
Accordingly, the machines will be
able to process not only nylon
multi-filament twine but also

nylon mono-filament,

However, for the time being, pro-~
duction of nylon mono-filament net-
ting will be limited, to the Chit-
tagong facility, since this plant
will be equipped with a depthwise

stretching unit.

2-2-2  Optimum Production Processes and Equipment Composition

(1)

Characteristics of Materials:

In considering the production process, we have summarized below

the characteristics of the three types of netting material:

nylon multi-filament twine, as presently used in Bangladesh;

polyethylene twine; and nylon mono-filament.

a)

Nylon multi-filament:

This yarn is made by collecting very fine filaments; a
number of yarns are twisted intg strands, which are in turn
twisted into nylon multi-filament twine. Since this twine
is very soft and easy to handle, it is the material most
widely used in Bangladesh for netting. Making nets from
this material is also relatively easy but, since the
material is extremely soft and has a tendency to curl, the
knots may loosen. It is, therefore, necessary, right after
making the net, to impregnate the net with resin so as to

provisionally fix the knot.
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b)

When the nets are further heat-treated, if the tempera-
ture exceeds 120° C, they may become yellowish, so that

excessive increases in temperature should be avoided.
The knot strength of nylon netting is somewhat greater
than for other materials, so that its uses are quite

varied.

Polyethylene twine:

A few relatively thick mono-filament yarns are twisted
into strands; the strands are then further twisted into

polyethylene twine.

Like nylon mono-filament, this twine has a greater rigidity
than nylon multi-filament twine, and the various parts of

the net making wachine area through which the twine passes

* must be larger than in the case of nylon multi-filament

twine. Conversely, with a uniform cross-section area, while

nylon multi-filament twine passes through without difficulty, it

is difficult for polyethylene twine to move through the machine.

Thus, when making netting from polyethylene twine in a

net making machine selected to process nylon multi-filament
twine, a grade of polyethylene finer than nylon must he
used. And since the material is rigid and the knots dif-
ficult to tighten, it is necessary, after the netting is
produced, to apply stretch and heat treatment for additicnal

tightening.

In other respects, polyethylene is cheaper than nylon and
has a lower specific gravity, while durability is about the
same, It is, therefore, suitable for netting intended for

>

large-size fishing gear.

Nyldh mono—filémeﬁt:

+

.

In contrast to nylon multi-filamerit twine, which is made

LN P
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(2)

from very fine filamént, mono-filamentis a single thread
extruded fairly thickly. Like polyethylene, it is rigid
and has a smooth surface. Knots, thus, are hard to form
and slip easily, making double knotting mandatory. Also,
in order to stabilize the knots, depth wise stretching and

heat treatment process are required,

This material is used mainly in gill nets, owing to the

following characteristics:

1) Transparency is high, making it hard for fish schools to
detect the nets,

2) since the nets have low pile and a low water absorption
relative to nylon multi-filament twine, the nets have a
low swelling ratio,

3) Required netting weight is also relatively low.

These favorable attributes make nylon mono-filament highly suit-

able for gill nets,

Review of the Production Process:

In reviewing the manufacturing processes for fishing nets, a
particular concern is the specific type of raw material to be
processed, In this plan, we shall examine the production
process 'in the new facilities with reference to the processes

presently in use at the BFDC Comilla plant.

The processes for the new facilitieslare described in the fol-
lowing chart, When the type of material used is nylon multi-~
filament, the production process starts from hank take-up;
when the raw material is nylon mono-filament or polyeﬁhylene,
it starts from hobbin or spool winding.

The following notes are keyed to the numbers bm the next

cpart:
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Net Making Process Chart

Raw Materials:

Nylon multi-
filament twine

{twine in hank)

Common Process

Raw Materials:

Kylon mono-filament,
Bolyethylene twine
{thick materials)

{twine wound on spool)

@

@

Spool
Nylon
mono-~
(3){Taking-up filament
from a hank I | polye-
T [ thylene
¥ 4 ¥ v twine
Bobbin C) Spool
winding winding
. —J
i
(:) Net making
process
(:) Provisional resin
treatment
2
¥
Selvage
gathering
3 ¥ ol
Inspection &
() repair
¥
@) Dyeing
) T s Y
@D Final resin Final resin
treatment treatment
¥ *
Lengthwise @9 Selvage
@) stretch & threading
heat treat- l
ment
Depthwise
14, @) stretch &
heat treat-
ment
r ]
@9 Drying
)
de Packaging
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1) Presently, at Comilla, nylon multi-filament twine is being
purchased in hank, requiring the addition of take-up process
@. Despite the addition of this process, the equipment to
take up the 'twine from the hank can be readily attached to
the boddin winder or spool winder; thus, no separate unit

is needed for this operation,

2) wWith nylon multi-filament twine netting, knots can easily
come loose during transport, inspection, or repair. As a
result, provisional resin treatment is applied immediately
after net manufacture. This process does not exist at the
Comilla plant but will be required as a means of improving

product guality.

3) The dyeing process {10)may not be required, since the loecal

fishermen prefer plain nets to the dyed product.

4) The selvage gathering process can also be performed on
a specialized piece of equipment but, since this eguipment
would only.be used part of the time, this process will be

done by hand rather than by machine,

5} Fine polyethylene twine can move from Process —-—j@
rather than Process ®.—, @

A general explanation of the process flow is given below:

@ Hank

The material is received in a hank; thus, take-up process

@becnmes mandatory.

@ Spool winding
In order to rewind the polyethylene twine onto the spool, a

special piece of equipment is required. Thus, material

should be purchased in a form that c;an be directly fed to
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the net making-machine. -It will thus be sufficient to wind
the material only around the bobbin. Nylon mono-filament

is used after being rewound on both the bobbin and spool.
Taking-up from a hank

In preparation for Processes (:)aand (:), nylen melti-fila-
ment twine purchased in hank is wound on a large spool by
means of a winder. It is desirable that this must be a simple

unit attached to the bobbin winder and spool winder.
Bobbin winding

The twine which has been wound around the large spool is
then wound around the bobbin for playing out the weft,
Al]l types of yarn are compatible, ; .

Spool winding

This is a similar process whereby the twine which has been
wound around the large spool is then wound on a paper or
plastic tube of a size appropriate for the particular net
making machine being used. However, in the case of polye-
thylene, owing to its particular rigidity, a high torque is
required, and so a special spool winder must be used.

Since the winding unit herein specified cannot be used, it

will be necessary to order already wound polyethylene spools.
Net making

We have specified 4 types and 5 units of net making machine
for Chittagong and 3 types and 5 units for Mongla. At Chit-
tagong, all 3 types of twinewill be processed: nylon multi-
filament, nylon mono-filament, and polyethylene. How-

ever, at Mongla, the main concentration will be on nylon
multi-filament twine. In anticipation of future deménd, we
hﬂave selected a Hﬁi? férlp;oc?ssing‘thick material that is

capable of also processing polyethylene twine,
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Q)

Provisional resin processing

After the petting is manufactured, it is quickly put through a

resin immersing unit so as to provisionally stabilize the knots.
This is a temporary measure to prevent the knots from loosen-
ing during handling in the later processes and to maintain net
quality, It is particularly effective with nylon netting.
Resins may be both acryl and rosin types, with water-soluble

resins widely used,

Selvage gathering

This process is used when applying depthwise stretching &
heat treatment. When the netting comes out of the net making
machine, the twine at bhoth ends of the netting emerge in a
slack’ condition without forming a complete mesh. This

twine is called "selvage"; the selvage twine is threaded
through the selvage and bundled. This threading can be done
mechanically or by hand, but in this plan, it will be done

manually.

Inspection and repair

Quality is checked by spreading ont the netting, with

mending done wherever feasible. This operation is entirely
by hand.

Dyeing

The dyeing process is done by immexsing the net in a specified
dyestuff solution under normal heat and normal pressure.

There exist very large dyeing units but, since we do not
anticipate a large demand for dyed netting, we have not

provided for a specialized vessel for dyeing use,

For use on nylen netting, acid type dye is most commonly used.
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Final resin treatment

In this process, the netting is put in the centrifugal
separator with the resin, The resin is immersed uniformly

by rotating.

Selvage threading
The twine is passed through the gathered selvage (Process

) . However, for purposes of stretching with the depth-
wise stretching & heat setting unit (Process Yr a
stainless steel rod is passed through the selvage., This
stainless steel vod is used for attaching the gathered selvage

on the hocks of the machine.
Lengthwise stretching & heat treatment

This is a machine for continually heat treating netting
which has been resin treated (Process (:) Jo During this
process, the size of the mesh is adjusted and knots are
stabilized {by heat hardening the resin and correcting any
looseness or slippage). The treatment is done in high
temperature dry air. This unit is used mainly for nettings

of fine twine; nettings of thick twine are treated by

Process @:)3

Depthwise stretching & heat treatment

Pracess @ is carried out in hot dry air, but Process’
will be performed in a chamber full of steam. It is applied
mainly to nettings of thicker twine. Also, when the mesh
size is severely restricted, lengthwise treatment is

followed by depthwise treatment.

]

n
"
‘

bDrying

< -~

H

Before packaging, the netting is fully dried out-cf-doors,
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Packaging

The product is put in predetermined packages for shipment.
The nomenclature for the main components of the net making
machine may vary, depending on the form, type, and manufac-

turer. We have, therefore, shown in the following chart the

names of the various components, as used in this report,

Main components of net making machine

Creel stand

Shuttle,

Weft

A, a
Bobbin @
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(3) Division of Production Activity: Dy

As is apparent from,the preceding explanation of.theepegv
making process, there are basic differences between the
process used for nets of nylon multi-~filament twine and
those of polyethylene and nylon mono-filamept. These
differences are based on the type of raw material--
whether or not taking up from a hank is requixed-- and o
whether the netting material -requires. depthwise stretch- ..

ing and heat treatment.

Thus, in the present plan, we have elected not to locate
production lines using different processes in the same
facility., We have divided the production précesses between
Mongla and Chittagong, with different product types and

3

properties assigned to each location.

Specifically, products at Mongla will concentrate on netting
using primarily medium~fine nylon.-multi-filaments, as is o7
the case at the existing Comilla facility. This plant will
produce a stable supply of gill nets, which are understocd

to be in greatest demand in Bangladesh.

The Chittagong plant will also'be capable of producing
polyethylene netting-+— not previously produced in Bangla~
desh-- and netting of‘thic% nylon or of nylon mono-fila- s
ment so as to be in a position to meef future new demand -
as well. A structure will be developed capable of p;ovid—
ing a stable supply of netting of a quality equal to or ., -

superior to that which has hitherto been imported. . s

(4) Equipment Composition:

Given the decision to use different production proces-—
ses at the Mongla and Chittagong facilities, the types
and composition of equipment at the two plants will be

different, as per the following summary: S
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Type of equipment

Chittagong

s v

Explanatory remarks

For use with polyethy-
lene - but can also. .
be used with multi-
filament nylon thick
material

Single knot

For use with both nylon
multi-filament and
mono-filament.

Single and double knot,

To be used for thicker
materials than those
produced at Comilla
plant,.

The "B" unit can also
be used to make polye~-
thylene nets.

FPor use with thick
material.

For use with both

nylon multi-filament
and mono-filament.,

For thick materxial

For general use

Factory floor must be
reinforced for instal-
lation,

A boiler is reguired
to steam.

Mongla
Net making machine (A} 0 -
Ty S . -, . ¢

Net making machine (B} 0 0
Net making machine (C) (o] V]
Net making machine (D) 0 0
Bobbin Winder (A use) ¢] -
Bobbin Winder (B use) 0 0
Bobbin Winder (T use) 0 0
Bobbin Winder (D use) 0 0
Spool Winder 0 a
Lengthwise stretching 0 0
& heat setting unit

Depthwise stretching 0] -
& heat setting unit

Centrifugal separator 0 0

For resin treatment
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"'2-37 "Basic Design

(AR

2:3-1 Specifications for Fish Net Manufacturing‘ Eq‘hih‘;ﬁréht“

+

Based on the conclusions reached in the previous section, we have

developed concrete specifications for the eguipment as follows:

- 1) Net making machines:

& T T I

After consolidating the types of netting to be produced we have
.. developed specifications to satisfy the requirements for the
net making machines, based on the basic raw materials to be

used and twine thickness,

Types of Netting to be Produced

Using the data on netting types obtained during our field survey,
we may now summarize the range of equipment specifications on the
basis of the individual specifications of the fishing nets, aé

shown in the following table:

b
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Polyethylene Twine Netting

Use Twine Thickness | Mesh Size (mm) | Mesh pepth| Knot Type
Trawl 400 D/30-400 D/60} _,. _ _ English
Nets (1) (1.8 - §2.75) 40 - 400 37 - 400 | 5
Trawl 400 D/18-400 D/36 | . _ "
Nets (2) L4 - §2.1) 60 - 200 50 - 312
Trawl 400 D/24-400 D/36 B _ "
Nets (3} {gl.6 -~ @¥2.1) 80 - 300 80 - 324
Trawl 400 D/24-400 D/60 _ _ "
Nets (4) | (#l.6 - §2.75) 80 - 200 30 - 324
Trawl = - - "
Nets (5) {(#l.6 - g2,3) 45 - 200

Set Bag{l) - _ - "
Nets (F1.0 ~ §2.2) 20 - 160
Set Bag (2) hd "
Nets (1.0 ~ §2.2) 20 - 160 -
R 400 D/5-400 D/60 20 - 400 37 ~ 400 u
ange (F1.0 - §2.75) -

We believe that a commercial grade of polyethylene twine (with

a diameter of g3.0 mm) will be used within the above thickness

ranges.

making machine will be as follows:

We have broadened the range to 400 D/9-400 D/72 (g3.0).

From the above table, the specifications for the A-type net

Type of . . ,
Equipment Twine Thickness | Mesh Size (mm) | Mesh Depth| Knot Type
Type A 400D/9~-400D/72 20 - 400 37 - 400 | English knot
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Nylon Netting

£

ISR

Use Twine Thickness\ Mes?mi;ze ﬁesh Depth Knot Type
Trawl Net (2} 210 D/30 40 262 English Knot
{(@1.15}
Trawl Net {(3) 210 D/30 40 400 " "
{@1.15}) :
Trawl Net (4) | 210 D/30 40 400 ~ " "
(@1.15)
Shrimp Trawl -
35 - 200 - " "
Net (6) | (p2.0 - @2.3)
Gill Net (1} 210 D/3-210 D/6 73.5 - 98 _ Double English
(g0.35-9@0.435) - Knot
Gill Net (2) | 210 D/6 " "
(90.45) 100 182
Gill Net (3} { 210 D/3-210 D/9: 73.5 - 98 _ . N
For Hilsa ($0.45-@0.55) ‘
Gill Net (4) | 210 D/45
For Indian {(#1.5) 73.5 -147 - " "
Salmon
English Knot &
- 210 D/3-210 D/45 _ - ;
Range (90.39-g1.5) 35 - 200 [182 - 400 | Double English

Knot

1]

Sﬁnce there is a limit to the twine thickness that can be fed to

a particular type of net making machine, we have established a

range of 3 types based on twine thickness, resuiting in the

following sets of specifications:
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Type of | | . . . . |Mesh size] - | .
Equipment Twine Thickness (o) Mesh Deptﬁ Knot Type
’ ’ English Knot,
Type D « 210 D/3 - 18 [73.5 -100| . 182 Pouble English
Knot
Type C 210 D/6 — 24 - (200). "
Type B 210 D/12-~ 45 |40 - 147 400 "

e cae .
Detailed data on the types of netting that can be produced with
the above types of net making machines are given in Appendix

VII.

2} Bobbin winder, spool winder: . '

Based on the net making machines satisfying the above 'specifi-
cations, the volume of netting -that will be produced is as
shown below. (CE. Appendix IX for details.)

RS . -

Poduction of Netting

Type of . . 5
Equipment Chittagong . B Mongla
Machine A | Polyethylene 15,861 kg. | -
" B | Nylon'multi~filament 11,779 37,049 x 2 = 74,098kqg.

Nylon mono~filament 2,874 . -

Polyethylene 4,898 -

" C'| Nylon multi-filament .

16,898 x 2 = 33,796 22,508 x 2 = 45,016
. Nylon mono~filament R
1,167 x 2= 2,334 | -
" D | Nylon multi-f£ilament 11,014 16,797
Nylon mono-filament 1,591 -
Total 84,147 kg. 135,911 kg

ENF v L4 A . = v Ty -

From ‘'this ‘netting 'volume, we may-calculate the warp and weft

lengths and arrive at the number of spindles to be wound.
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3)

1)

On the basis of the required total number of spindles, we can
then determine the required number of spindles for each type,
of twine, Taking inte consideration the number of net making
machines and, after allowing a suitable margin of safety, we
find we require a total of 5 bebbih winders and 5 spool

winders at each facility.
-However, in satisfying the required.numberﬁof spindles, we must
allow For the possibility of variation in the number of units.

{Details are shown in Appendix X)

Lengthwise stretching and heat setting unit:

The most important element in determining specifications for
the lengthwise stretching and heat setting unit is the required
stretching load. Setting the target twine thickness at nylon
multi-filament 210 D/3-45, and selecting the netting requiring
the largest stretching load, we have computed the required
stretching load to process this netting. On this basis, we
have gpecified a stretching load of about 1,500 kgq. (For
details, cf. Appendix XI).

Depthwise stretching and heat setting unit:

This unit is intended to process the types of twine that can-
not be processed on the unit described in 3})-- viz., thick

nylon, polyethylene, and nylon mono-filament.

Selecting nylon multi-filament twine netting, which has the
highest tensile strength amoung the various types of netting,

we have calculated the load required to stretch the twine by
20%. On this basis, the required load works out to 22,000 kg
but, allowing a small margin of safety, we have proposed a unit
with a stretching load of about 25,000 kg.'

Turning now to stretch direction and treatment length, since --
the unit is to be ‘placed in an_.area of-limited length within

P N
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5)

6)

R s e e e e e e e e - -

the Chittagong facility, we have selectedwthe shortqsp 4
possible unit with an overall length of about 15 m and
treatment length of 10 m. (Details are given in Appendix XII).

Boiler:

The boiler will have a capacity matching the specifications
of the depthwise stretching and heat setting unit described

in 4)-- viz., 800 kg/h of actual evaporative capacity.

Centrifugal separator:

This unit is to be used in the final resin treatment and in
dyeing. We have selected a unit capable of one-time proces-~
sing of up to 2 rolls of 210 D/30, 50 mm mesh netting material.
From this, we arrive at an interior basket diameter of about

1 m and a capacity of 300 litres.

The following table summarizes the specifications developed

above:
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Summary of Specifications

Name of Equipment

Specifications

Chittagong

Mongla

1) Net Making Machine
(&)

Twine :

Polyethylene multi-
filament about
400D/9-72.

Nylon multi-filament
about 210D/18-150

Number of Shuttles:
approx. 150

Mesh size (mm):
approx. 40 -~ 400

Knot 3
Single

1 Unit

2) Net Making Machine
(B)

Twine :

Nylon multi-filament
about 210p/12-45
Nylon mono-filament
about #0.37 - @0.65
Can also be used
with polyethylene
twine of appropriate
thickness

Number of Shuttles:
approx. 300

Mesh size (mm):
approx. 25 - 200

Knot ¢
Double and Single
Knot

1l Unit

2 Units

3) Net Making Machine
{c)

Twine :

Nylon multi-filament
about 210D/6 - 24
Nylon mono-filament
about @0.28 - $0.5

Number of Shuttles:
approx. 200

Mesh size (mm):
approx. 19 - 200

Knot:
Double and Single
Knot

2 Units

; 2 Units
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Name of Equipment Specifications Chittagong | Mongla

° Twine :
Nylon multi-filament
about 210D/3 ~ 18
Nylon mono-filament
about @g0.2 - @0.4

® Number of Shuttles:
4) Net making Machine 400 - 500 pes. 1 Unit 1 Unit

(D)
Mesh size (mm):
approx. 16 -~ 200

° Knot:
Double and Single
Knot

° Pitch :

5) Bobbin Winder for 14 mm use 1 Unit -
(for A) 3 spindles/unit or

equivalent

® Pitch:

6) Bobbin Winder for 14 mm use 1 Unit 2 Units
{for B) 3 spindles/unit or

equivalent

~,

Pitch ? -

7) Bobbin Winder for 11 mm use 2 Units 2 Units
(for C) 3 spindles/unit or

equivalent

o

® pitch:

8) Bobbin Winder for ?-5 mm use 1 Unit 1 unit
(for D} 3 spindles/unit or

equivalent

9) Spool Winder ° For use with 1 Unit
) thick material -
6 spindles/unit

10) Spool Winder ° 3 spin@les/unit 4 Un%ts 4 Un%ts
(12/units} (1 Unit) |(1 Unit)

a

11) Spool Winder

6 spindles/unit - 1 Unit
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Name of Equipment Specifications Chittagong| Mongla

12) Lengthwise stret— ° gtretching load:
ching & heat - about 1,500 kg
setting unit

1 Unit 1 Unit

Roller width
about 1,200 mm

13) Depthwise stretch- ¢ Gtretching load: X )
ing & heat setting about 25 tons 1 Unit 1 Unit
unit

° Effective hook
width about
1,500 mm
14} Boiler ° Effective steam
output 1 Unit —
about 0.8 tons/hr

15) Centrifugal ° Basket dimensions:

separator Inner~diameter

1 Unit 1 Unit
about 1 m

Depth
about 0.41 m

Notes to preceding table:

1)

2)

3}

1)

5)

The number of bobbin winders and spocl winders are as shown
above. However, even if the number of spindles/ unit vary,
if the winding capacity/unit remains the same, substitution

is possible.

Attachments for taking up twine from a hank are required for

the bobbin winder and the spocl winder.

In the case of the net making machines and the depthwise
stretching and heat setting unit, small size units must be
gelected so as to f£it in the fleor areas at the facilities
now under construction.

The boiler includes a water softener unit.

Selvage twiner and a resin immersing device are to be

attached to the net making machines.
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2-3-2 Deployment Plan

Space requirements may be estimated as follows from the eguipment
composition. The areas for the equipment at Chittagong and
Mongla are, respectively, 178.7 m2 and 109.8 m2. However, when
we place the equipment on the drawings, the flcoor space require-

ments, including operating areas, come to 454.3 m2

at Chittagong
and 344 m2 at Mongla. Thus, the space required for the equipment
at these locations works out to 2.54 times at the former and 3.14

times at the latter.

In our plan, we had originally anticipated use of medium-sized
net making machines but, if we were to install units requiring
large amounts of floor space, the areas for operations and
maintenance would become very confined. This point must be given

careful consideration during project implementation.

We offer the following hints regarding the placement plan:
1) Machines should be kept as small as possible.

2}y If there is no room for an office inside the facility building,

the office should be established elsewhere.

3) The depthwise stretching and heat setting unit slated for
Chittagong ideally should have a total length not exceeding
15 m. The boiler supplying steam for this unit should be
located outside in a simple enclosure. &and, if inspection
space is inadequate, it may be necessary to locate this area

elsewhere as well.

4) With regard to the depthwise stretching and heat setting
unit, since a horizontal force parallel to the floor will be
applied to the floor, it will be necessary to increase and
reinforce the thickness of the concrete at that spot permit-

ting a bearing load of some 50 tons.
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Also, depending on the unit, it may be necessary to attach to
the wall a device for raising the 1id of the depthwise
stretching & heat setting unit, thereby necessitating rein-

forcement in that section of the wall.

In the following charts, we have shown the suggested equipment
deployment plans for Chittagong and Mongla. These plans, however,
should be reexamined after specific equipment types have been

selected prior to making a final determination as to layout.
The numbers shown in the deployment plans correspond to the

numbers shown for the various types of equipment in the summary

of specifications given earlier.
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SECTION 3 PROJECT PLAN ‘ ‘

Based on the assessment in the previous Section, we now discuss,
with regard to the project plan for the facilities targeted for
introduction, the implementation plan, the allocation of respon-
sibility between Bangladesh and Japan, the personnel plan, administ-

rative and maintenance costs, and the operating plan.

3-1 Impiementation Plan

1f this project is implemented on the basis of a grant-in-aid
from Japan, its implementation will be in accordance with the

procedures prescribed in the Japanese Grant-in-Aid System.

The following procurement methods may be considered for the net

making units, which form the core of this project:

B

1} Country of manufacture for the net making machines and cther

equipment :

in Japan, there are 3 major producers of net making machines
all of which have over 40 years of history and
have developed from the fishing net manufacturer as the parent

body .

1

As of 1981, the number of powered net making units for fishing
net use in Japan totaled: 15 flat-knot units; 1,020 English
knot units; 229 Japanese minnow-knot units; 403 knotless units,

and 74 Raschel units, for a total of 1,981 units*. (Cf. Appendix XIII)

Almost of all of these units are Japanese-made, with the exception

of certain older typé units made in West Germany.

We recommend the procurement of net making units for this pro-
gram from Japan, considering its long export history in this

field and the international competitiveness of Japanese products

A N : - . - e .

*Textile Statistical Yearbook, 1981, edited by the Research
and Statistics Department of the Secretariat of the Minister

of Internaticnal Trade and Industry; 1981
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2)

3)

in terms of both guality and price.

P "y
. vy N

Procurement. methods and scope of contract:

Various types of procurement methods can be considered,

but it would be desirable to procure the units on the basis
of a competitive tender among selected parties, limiting the
bidding to manufacturers at a certain level of experience,
creditworthiness, and financial soundness. The pre-qualifi-
cation evaluation must be deone for the designated tender of
the applicants from net making machine manufacturer of

Japanese nationals.

With regard to the scope of the contract, the contractor
should be willing to bear final responsibility for his equip-
ment through test operations and operétional guidance, This
approach, we feel, will be highly effective in increasing the
benefits from the egquipment grants, and so it would be appro-
priate to make this service part of the overall contract, in
accordance with the division of responsiblities shown in the

Section 3-2.

Consulting services :

Consulting services required for implementation of this pro-
ject, which are to be covered by the Japanese government's
grant~in-aid program, will naturally the responsibility

of the Japanese side. However, the consultants will be
assiting the BFDC in effectively implementing this porject.

The scope of consulting services will be as follows:

1) Preparation of detailed eguipment specifications

2) Preparation of tender documents

3) Assistance in carrying out and evaluating the tenders

4) Inspection during the equipment manufacturing process;
performance check on completion

5} Inspection at the time of final delivery of the equip-
ment -

6) Discussions and cordination dssistance relative to the

above with concerned organizations
- 36, =



4)

Implementation stages:

The following chart outlines the expected stages of implementa-

tion for this project.

The standard delivery period for this type of net making equip-
ment in Japan is six months. To this should be added another
four months to cover ocean shipment, operational guidance, and
final delivery; another two months will be reguired from the
signing of the consulting agreement through the awarding of
tender. As to the time of shipment from the port of disembarka-
tion in Bangladesh to the final locations, it is essential to

avoid the southwest monscoon season from May to August.

- 37 -

A



dURpIND
TeucTIetady
pue uopIey
~1e3sul jo
vopsiazadng

uotaegledsuesy, pueluy
fapuevreaT) swojlsny
‘jusudyys ueaag

SWelI AsYyIQ pue SUTUDIEW BUHEW I8N JO UOTISNPOIL

3AwIAIUOY
tuoryenteal
‘Buuado 19pusy

A

Juaunadog
lapuay pue

UoTIROFIToads

parre3ag 3o
uoijeaedaia

abueyoxa

et

2T

11 01

HINOW

Heyn mold 19sfolyg

- 38 -



3-2 Respective Responsibilities the Bangladesh and Japanese Governments;

Costs of Executing Bangladesh’s Functions in the Project

(1) Project scope :

The subject plan is to be carried out by means of a grant-in -
aid from Japan to the provision of fish net making equipment
as part of the BFDC Plan for the construction of fish net
producing facilities. The scope of this program will be as

follows:

1) Provision of the net making machines

2) Provision of peripheral equipment such as bobbin winders

3) Shipment of the above equipment from Japan to Bangladesh
and delivery to the final facilities at site.

4) Installation supervision for the egquipment

5) Pilot operation and delivery of the equipment

6) Provision of other services reguired to implement or super-

vise the above

(2} Items to be carried out by Bangladesh and by Japan:

The division of responsibility for implementing this program

will be as shown below:

-
f
:

i
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Construction of facilities for
Mongla anA Chittagong

‘Bangiaﬁes
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in progress

(2)

Reinforcement of foundation to
permit installation of eguip-
ment

to be done after

equipment is

‘finalized.

(3)

Bringing in 100 KVA power; all
internal distribution includ-
ing necessary appliance

in progress

(4)

Water supply and piping

in progress

(5)

Waste-water disposal

in progeess

(6)

Provision of phones, furniture
and instruments

(7}

Supply of net making eguipment
and all related items (includ-
ing replacement parts)

(8)

Ocean shipment and insurance,
Japan to Chittagong, for net

making equipment

(9)

All costs relating to discharge
of the net making equipment at
Chittagong, customs clearance,
payment of necessary duties,
and handling charges

(10}

Storage of equipment following
customs clearance, payments of
storage costs

(11)

Inland transport and insurance
£rom Chittagong to the faci-
lities.

(12)

Unloading and placement of
eguipment at each facility, un-
packing, installation, wiring,
piping

(13)

Supervisory service for instal-
lation, wiring and piping

about 0.5 man/
month at each
facility

(14)

Test operation of equipment,
operational guidance

about 0.5 man/
month at each
facility

(15)

Consulting services related to
above
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3) Estimated’ costs. for- the?Bangladesh functions: N e
The fo}lpw;ng’table”gives estimates of the various costs for the ‘
functions to be shouldered by the Bangladesh side. «
Iten Quantities Amount Remarks
1) | Items {(1),(3),{4) and (5) are all
included in the 34.8 millicn Tk
construction projects under way >
2) | Foundation reinforcement for 15m3 of con-~ (in thou- | for depthwise
equipment (2) ’ crete sand yen)|stretch and heat
) @27,000 (in=- 405 |treatment at
cluding labor) Chittagong
3) | Phone, furniture, instruments 390,000 Tk pro-
{6) vided for this
purpose in
BFDC plan
4) | buties (9) and storage Duty: (in zhou_)ln the BFDC
costs (10) Equipment sand YeIl nyan 2,149,000
for Chittagong Tk has been in=-
CIF x 15% cluded for
duties and
Equipment for 398,000 Tk
Mongla 26,963 |for customs
CIF x 5% clearance
Clearance etc:
CIF x 3%
5) | Cartage and installation of Skilled labor {{in thou- |BFDC's plan
equipment (12) 80 persons sand yen) already pro-
@30 Tk. vides 300,000
Unskilled Tk for instal-
labor 300 1,097 |lation
persons
@20 Tk

s~ ek - e—
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With the exception of the floor reinforcement for depthwise
stretcher in item 2) all of the above costs are already provided
for in the budget contained in the BFDC Plan., We estimate that
the reinforcement construction will be no more than 1% of the

*  total construction budget and so recomnend that the design plans

be amended accordingly.

3-3 Personnel Plan - o

v

Personnel has already been fully considered in the BFDC Plan.
However, considering the differences in the basic set-ups at
the Chittagong and Mongla facilities, there have been small
changes from the original Plan in equipment deployment patterns.
We have, therefore, modified the personnel requirements as

follows.

{1} Plant personnel

Plant personel required for both Chittagong and Mongla is

estimated as follows.

Nes Chittagong B Mongla
Level Unskilled Skilled Engineer Unskilled Skilled Engineer
labor labor labor labor
Process
Preparatory Stage Process -
Bobbin winder 2 1 2 1
Spool winder ! : 2 1 2 1
Net Making Process 1 1
5 net making units of each location 5 5
Inspection & Repair Process 1 L
5

Fimashing Process 1 1
Dyeing, resin treatment 1
Heat treatment, 2 1 1 1
Drying and packaging 2
Other 5 5
Transport
Personnel for one-shift operation 14 14 3 13 14 3

[



We shall next consider personnel requirements under a 3-shift
operational structure. Our calculations assume that inspection,
repair, and finiéhing‘oéeraﬁions will be done only during the day
shift (7-hours} that these operétions will be suspended during the
night hours. The reasons for suspending these operations during
the night‘aré as follows:

1} Since the treatment capacity in the finishing stage is large,
losses from idle time under a 3-shift cperation can ‘be quite
high, leading to a decline in productive efficiency.

2) If inspection and repair operations are done at night, they

can cause wide fluctuations in product quality.

We have thus tripled only the number of. persons involved in the
preparatory and net making processes. A summary of the personnel

required for a 3-shift operation is given below:

cility Chittagong Mongla

Unskil~|Skil-|Engineer| Unskil~-}Skil- |Engineer

Level led led led led
labor labor labor labor
Plant personnel for 22 28 3 21 28 3

3-shift operations

Total 53 52




(2) Office, supervisory, other personnel ’ . -

Occupational categories other than plant workers at the

subject facilities are as follows:

Facility Chittagonéi A Mongié

Manager (General ceoordinator)

Controller

Office personnel
(typist, cashier)

Shipping coordinator

Production coordinator

Messenger

Flw el e
RFlw|r| -

Watchman

Total 10 10

Total staff requirements, then, are as follows:

Facility Chittagong Mongla Combined Total
Plant personnel 53 52 105
Official administrative 10 10 20
personnel

Total 63 62 125

—nd 4 -




Laboxr Costs _

-

t

i

annual labor costs for the above personnel structure would

be as calculated below:

{In Yen)
Number of persons 1984 - 85 1985 - 86
Manager 2 813,120 910,800
Controller 2 211,600 292,600
Office personnel
Cashier 2 149,600 156,640
Typist 2 131,780 131,780
Shipping 2 149,600 156,640
coordinator
Messenger 6 285,780 290,400
Watchman 2 95,260 96,800
Production 2 149,600 156,640
coordinator
Sub Total 20 2,056,340 2}192,360
Engineer 6 443,300 465,080
Skilled worker 56 3,689,840 3,837,680
Unskilled worker 43 2,412,300 2,477,697
Sub Total’ 105 6,545,440 6,780,457
Grand Total 125 8,601,780 8,972,757

- 45 -.
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(3) Appropriateness of the Personnel Deployment Plan

We have assessed the appropriateness of the above personnel
plan. For purpéses of comparison, we have based our assess—
ment on the following statistical relaticonships: a) personnel
per net making machine; b) the ratio of office and administ-
rative personnel to total staff requirements; and c) the
ratio of production personnel. The results of our analysis

are shown in the following table.

*x1 *2
In Japan Comilla Plant BFDC Plan Chittagong | Mongla
Number of net
making machine| 2,105 3 12 5 5
- {1,9B1)
Total Staff 8,710 51 111 63 62 1
{6,009)
office staff
and administ= - 16 21 10 10
rator
Plant staff - 35 a0 53 52
{a) staff/ 4.14 16.7 9.25 12.6 12.4
unit (3.03) .
(b} Ratio of
office/
administ- - 31 15 . 16 16
ration
staff (%)
(¢} Ratio of
plant - 69 81 84 84
staff (%)

*), Data for Japan from Textile Statistical Yearbook, 1971; figures without parentheses
are for 1971; those inside parentheses are for 1981.
*2 We have assumed that 3 units are functional at Comilla and that they

operate on a 3-shift/day basis

- BB -



From the above table, we may draw.the, following conclusions:
I [ e r

l) With regard to criteria (a), the figure for Japan is only a
third that of Chittagong and Mongla. This is presumably
due to the fact that Japanese plants work on only one shift

and are equipped with large-size production units.

2} The (a) value for the Comilla plant is high relative to that
shown in the BFDC Plan., However, the difference is not so
great vis-a-vis the Chittagong and Mongla facilities. The
personnel indices for the Chittagong and Mongla plants fall

midway between those for Comilla and the BFDC Plan.

3) The ratio of office and administrative personnel is somewhat
lower for Chittagong and Mongla than for Comilla and the BFDC
Plan. But this situation may change with an increase in pro-

duction wvolume, and under the influence of local labor practices.

The personnel plan viewed on the basis of the above criteria, may
well change under actual operating conditions to meet particular
requirements, but, the plan on the whole, seems to be guite work~

able.

- 47 -



3-4 Maintenance and Operating Costs

1)

Maintenance and operating costs for the two facilities have been com-

puted as follows:

Power Requirement:

Power requirements for the Chittagong and Mongla facilities are shown
belew. In view of the large number of machines using motors, we have
set the power factor at 0.775. The following Fformula shows the relation-—

ship between power factor, electric power, voltage, and current.

{Current) x {(Voltage) KVA = (Electric Power) KW/Power Factor

Required KVa

Chittagong Mongla
Required KW 78.05 57.7
Required Kva approx. 100 approx. 75

(Details are shown in Appendix XIV)

The power distribution facilities at Chittagong can deliver 750 KVA
via 2 transformers., of which 500 KVA are being used by facilities
within the fishery complex. This leaves 200 KVA for distribution to
adjoining plants, and we anticipate that this amount will be made
available to the new facilities.

In addition, in the transformer room, there is a 700 KVA generator
room for back-up use, indicating ample reserve power for this facility.
At Mongla, on the other hand, a 750 KVA transformer station is pre-
sently under construction, while back-up generators (2 units at 700
KVA each) have also been installed. Within the Mongla compound, there
are also ice-making, freezing, and refrigeration facilities whose
power requirements may be estimated collectively at 500 KVA. Thus,

with a 200 KVA surplus, there is an ample power reserve at this facility.
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2)

Appropriateness of the Power Consumption Estimates:

We have attempted to determine the appropriateness of the power con-
sumption data at Chittagong and Mongla on the basis of the 1971 Textile
Statistical Yearbook. &According to these data, the total number of
net making machines in Japan at the time (shown in the figures as the
average number of operating units per month) came to 2,150 machines,
whilelnet praoduction totalled 28,157 tons, and power consumption came

to 20,187,000 KWH.

Using these figures, we have calculated the total power consumption
per unit and the power requirements per ton of netting production,
We have next calculated the respective values for Chittagong and
Mongla, as follows. We have postulated the operating rate for the
net making machines at 80%, for the bobbin winders and spocl winders
at 60%, and all other items of equipment at 20%. The results of our
analysis, showing production and power consumption at Chittagong and

Mongla, are as follows:

Chittagong Mongla Remarks
Production
(ton/year) 84 136
Power consumption 64,806 66,801 based on 3
(KWH/year) shifts
Power consumption based on 1
(KWH/year) 24,514 22,267 chift

In the following table, we have developed comparative values for
Japan, Chittagong, and Mongla. The figures in parentheses indicate

values for one-shift operations.
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Japan 'Chittagong ﬁohgié
@ Numb?r of net making 2,105 5 5
machines
(® Production {tons/year) 28,157 84 136
{38.6) {45.3)
© Power Consumption (KW) - 16.8 15.3
@ Power Consumpiton 20,187,000 64,806 66,801 -
(KWH /year) {24,514) (22,267
(© Power Consumption 9,590 12,961 13,360
per Unit {KWH/year) (4,903} (4,453)
() Power Consumption 717 772 491
per Ton of Products (635) {491)
{KwH/year)
@ Production per Unit 13.4 16.8 27.2
{tons) {(7.7) {9.1)

Comparing the figures in the above table relating to one-
shift operations, we may draw the following conclusions:

1 The values for Item @ at Chittagong and Mongla (i.e.,
in parentheses} are smaller than for Japan. This,
however, 1is because we have held down utilization ratios

as well as the size of equipment at the new facilities.

2 The values for Items () and @) tell us that production
will be small relative to power consumption. But this
may also be considered a function of productivity derjv-
ing from differences in eguipment scale. As operations
stabilize and the labor force becomes more skilled, these

values can be expected to improve.

Water Supply:

Water consumption for fishing net production will be greater
at Chittagong, owing to use of the boiler. Water must be
secured in guantities appropriate to the steam generating

capacity of the boiler. Water will also be required to some
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extent in the resin immersion and dyeing processes, with
estimated requirements as shown below. Overhead water tanks
with a capacity of 20,000 gallons {roughly 90 tons) have been
erected at both Chittagong and Meongla.

1 For Boiler {(at Chittagong only)

Steam Generation 1,000 kg/hr
{Volume of Water)

Pressure Supplied 1.5 - 3.0 kg/cm2
{Incoming Water Pressure)

‘2 For Dyeing

Chittagong Mongla
Netting to be dyed (kg/day) 40% 130
Required Volume {L/day)
1 kg of dyest?ff to process 200 650
1,000 kg netting. Normally
0.02% ligquid is used. Thus,
= 54/1 kg netting

* Set at 20% of nylon multi-twine products

3 Por Resin Treatment

Chittagong Mongla

Volume of netting to be

260%* 32
resin-treated (kg/day) 6 0

Required Volume (¢/day)

1 kg of resin to process 50 42 64
kg of netting. Normally 1/10 ‘
diluted ligquid is used. Thus, ’

= 0.2 £/1 kg netting

* Set at 50% of total output
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4)

Allowing a safety margin of 20% in water consumption, daily water

requirements will be as follows:

Requried Water Volume per Day

{Approximate)
Chittagong Mongla
1.5 tons 0.9 ton

Fuel Consumption:

Among the variocus items of machinery, the only unit regquiring the use
of light or heavy oil will be the boiler at Chittagong. Light oil
and both A-grade and B-grade heavy oil can all be used as fuel for
the boiler. However, from the standpoint of ease of supply, A-grade
heavy oil should be selected. We have, accordingly, estimated re—
guirements on the basis of A-grade heavy oil. ‘

With a boiler rated al 0.8 ton/hr effective steam generation, the
hourly consumption of heavy o0il would be about 74.4 £/hr. Fuel con-
sumption for the boiler, based both on 100% utilization {7 hours per

day) and 20% utilization, are shown below.

Per day Per year (208 days)

Consumption {Z£) 521 108,368
at 100% utilization

Consumption (£} 104 21,632
at 20% utilization

For the time being, it would be more realistic to assume a consump-
tion level based on a 20% utilization rate. On this basis, the

fuel consumption will come to 21,6324 per annum.
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5) Power and Fuel Costs Combined:

Combined power and fuel costs, as calculated above, are as follows.
We have not calculated a cost for water, since BFDC will be pump-

ing water from its own wells.

Power Costs

Chittagong Mongla Total
Power Consumption {(KWH/year) 64,806 66,801 131,607
Unit Cost (Tk/KWH) 3 3 3
Total Cost (Tk/year) 194,418 200,403 394,821
Unit Cost: 3 Tk/KWH
Fuel Costs (only at Chittagong)
Per Day Per Year (208 dyas)
Consumption (£) 104.,2 21,674
Unit Cost (Tk/L) 8.8 8.8
Total (Tk) - 917 190,731

Unit Cost: 40 Tk/gallon =.8.8 Tk/L
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3-5 Operating Plan R LT

The salient characteristic of fishing net production in Bangladesh
is the overwhelming proportion of hand-made netting in total out-
put. Even after the facilities to be introduced through this pro-
gram are completely operational, it is expected that the share of

machine-made netting will still be only 10-15% of total demand,

Given this situation, the products which must dominate the new
facilities, equipped with large numbers of powered net making
machines and various items of peripheral equipment, will cbvicusly

be netting that can be made only by machine or netting which gains

a substantial advantage from being machine made. o .

As we have seen in the previous section, the netting to be produced
at the subject facilities will be made from nylon multi-filament
twine, nylon mono-filament, and polyethylene twine. WNylon mono-

. filament nets are not yet being used 'in Bangladesh. Polyethylene,
though widely used, has not yet been manufactured locally, Never-
theless, considering the near term demand trends, we have decided

to introduce production facilities for these materials.

It is vital that major attention be paid to the following two Eq}qu J
in establishing an operational plan for facilities facing the above
demand conditions and equipped with the designated production

equipment:

{1} A priority production structure should be adopted geared to

demand patterns; and

(2) A flexible operating structure should be established keyed to

utilization rates.

With respect to{l), machine production will be advantageous for nylon

mono-filament and polyethylene netting. &And, with demand expected to
grow within the near future, these are naturally products which

should be produced under this plan. However, we must remember that
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these items are beingfproducédafor the first ‘time in.Bangladesh; they
can be looked upon as new products in the sense that they utilize new
types of materials. Thus, despite the latent demand for these pro-
ducts, we anticipate that-a certain amount .of time will be required

to convert this potential to actual demand.

For the time being, therefore, an effort must be made to understand
local demand trends in this field. Production must be carefully
adjusted for those products that are prone to .imbalances in supply
and demand owing to seasonal fluctuations in net demand-- i.e,
production must ‘be geared to products for which current demand is
strongest, Linking maintenance and operations to effective use of
the facilities will be the surest way of expanding the penetration
of new and more efficient net fishing gear in Bangladesh.

With respect to (2)-- a flexible operating structure--, based on the
adoption of priority production structure, personnel and materials
must both be allocated on a priority basis in accordance with the
above production system. It is important to establish an operating

structure in which the production system can be flexibly changed.

Fortunately, under our plan, the character and product range of the
facilities at Chittagong and Mongla will be gquite different, Thus,
personnel and raw materials can be shifted on the facility with the
higher operating rate, as determined by demand trends, It would

therefore, he most efficient for the facilities to be managed under

thig kind of structure.

With regard to the facility at Chittagong, since a depthwise stretch-
ing and heat setting unit as well as other peripheral equipment

are to be installed, we recommend that a batch production method be
used for concentrated treatment and processing when ample inventories
have accumulated of semi-processed materials requiring the use of

such eguipment,

It is important to establish a personnel deployment structure for this

peripheral equipment that is capable of responding to production
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fluctuations .through the addition of temporary staff as circumstances

require,

We shall next examine the areas of raw material procurement costs
and final product sales in connection with the operation of the sub-

ject facilities.,

When the facilities are fully operational, annual netting production
will be as already shown in the second paragraph of Section 2-3-1: viz.,
20,759 kg of polyethylene; 195,200 kg of nylon multi-filament; and

6,799 kg. of nylon mono-filament, for a grand total of 220,058 kg.

We assume that the cost price of nylon multi-~filament twine will be
52 Tk/1b shown in the BFDC Plan and that polyethylene twine will be
30% less and nylon mono-filament, based on price variations on the
Japanese market, about 10% less than nylon multi-filament. Accor-

dingly, the purchase costs for these materials will be as shown below.

. Unit Cost
Type of Twine (Tk/1b) Volume (kg) Total Cost (Tk)
Polyethylene Twine 37 20,759 1,695,599
(45,826 1b)
Nylon Multi-filament 59 192,500 22,097,140
Twine (424,945 1b)
Nylon Mono-filament 6,799
Twine . . 47 {15,009 1b) 319,553 .
Total CT é20,058 i1
- 24,112,292
: (485,780 1b) e

B - R o 2l L2y
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Similarly, with regard to the salesivaluelof-the finalinetting, we; ...
have applied the 75 Tk/lb. figure shown in the BFDC Plan for nylon
multi-filament netting. With respect to polyethylene netting, con- -
sidéring the addition of the depthwise stretching and heat treat-

ing process, we may assume that the-selling price will be only 25% ..
below nylon multi-filament (rather than 30% less). Nylon mono-filament
netting, ‘reflecting fluctuations in raw material cost, will probably

sell at 10% below nylon multi-filament,

On this basis) -projected ‘annual™sales by type of-netting will be as

follows: “ AU ‘-
. Lol PN s
Type of Netting" " UnitCost” . volume (Kg) Total Sales
- ce e | L (Tk/kg) Value (Tk)
. . PR
Polyethylene 123.62 20,759 2,566,228
(56 Tk/1h) -
Nylon Multi-£ilament 165.6 192,500 31,878,000
(75 Tk/1b)
Nylon Mono=filament 147.9 6,799 1,005,572
{67 Tk/1lb}
Total - 220,058 35,449,800
(485,780 1b)

The above, projections for raw material cost are about 5%, or
1,172,000 Tk higher than that contained in the original BFDC Plan.
Similarly, the projected sales volume is 7.4% or 2,449,000 Tk above
the figure.shown in the Plan.

L T
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SECTION'4  PROJECT EVALUATION

Based on the evaluation in the previous Section, we may note the follow-
ing three differences between the original BFDC Plan and the subject

Plan based cn the Basic Design Study:

1) Whereas the original BFDC Plan provided for & net 'making machines .
each at Chittagong and Mongla, the subject Plan provides for 5
units at each location. At Chittagong, the subject Plan would
establish facilities capable of producing netting from polyethylene
twine and nylon mono-filament, including the addition of a depth-

wise stretching and heat setting unit.

2) Based on the specifications of the eguipment selected, annual produc-
tion has been set at 220 tons per year, some 21 tons higher than
the 192 tons projected by the BFDC Plan for 1985/86. This higher
output is due to the production of netting using thicker twine,

such as polyethylene.

3) Personnel requirements in the subject Plan have been set at 125
persons, 14 more than in the BFDC Plan. This reflects the
importance attributed in the subject Plan to the preparatory and
finishing processes, for which extra staff has been provided. &as
the skill levels improve in these operations, it will probably be

possible to trim the staff involved therein.

Apart from the above, there are no major differences between the two

Plans.
Based on the subject Plan, we have prepared a financial analysis along

with a break-even analysis in order to assess the suitability of this

program.

4-1 Financia! Analysis

We shall examine here the benefits and costs associated with the

subject Plan. [(Cf. following Table).
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The construction schedule and initial investment have been taken
from the BFDC Plan; the production volume has been set at 5% higher

than that developed in our basic design study.

The benefit/cost ratio (BCR), based on a 13% discount factor, is as

shown in the above Table.

Based on these calculations, the net present value {NPV) in the 2001/02
fiscal year will be 6,357,000 Tk. The benefit/cost ratio works out to
1.13 - 1, the internal rate of return (IRR) to 17.34%.

These values are somewhat below those shown in the BFDC Plan, but the
former are based on an operating plan that can be realized without
strain. The subject Plan, therefore, is deemed to be highly realistic

and to have ample economic utility.

We feel, therefore, that there is considerable significance in implent-

ing the project.
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4-2 Break-even Analysis

4-2-1  Under the BFDC Plan

In order to compute the level of sales at which profits egual costs -~
i.e., the break-even point--, we must first allocate total costs as
between "fixed" and "variable" costs.

Variable costs are those that fluctuate directly with increases or

decreases in production, such as fuel and raw material costs.

Fixed costs axe those which represent fixed outlays unrelated to
increases or decreases in production, such as labor costs, interest

paid, and depreciation.

It is customary to divide power and water costs into basic charges and
usage charges, with the formexr constituting a fixed cost and the latter

a variable cost item.

In this analysis, the ratio of variable to fixed costs works out to

80-20 L]

There are additional cost categories that may be classified as either
fixed or variable, such as repairs, telephone, insurance, postage, and
advertising and promotion. Considering the fact that break-—even point
analysis is a form of variance analysis, we have chosen to allocate
costs on the basis of the variable criterion. Thus, the above items

have been considered as semi~fixed costs and so allocated to fixed costs.

We have shown below, for the BFDC Plan, the allocation of total costs

for the 19B5/86 fiscal year between the fixed and variable categories.
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{Unit:Lakh Taka)

Cost Category

Variable Costs (V)

Fixed Costs(F}

Total Costs

Raw Materials 229.50 - 229.50
Fuel 0,20 - 0,20
Power 0.24 0.60 0.30
Labor - 7.38 7.38
Depreciation - 34.80 34,80
Repair - 2,00 2,00
Telephone - 0.15 0.15
Insurance - 3.78 3.78
Postage - 0.13 0,13
Advertizing - 0.05 0.05
Miscellanecus - 5.37 5.37
Interest - 9,22 9,22
Total: 229,94 62.94 292.88

Setting sales value as S, variable costs as V, fixed costs as F, unit

selling price as P, and sales volume as m--— the ratio

. v
of variable costs to sales and -y =

= the ratio

variable costs per unit of product,

In the BFDC Plan, sales (8) are projected at 330 lakh Taka, variable

costs (V) at 229.94 lakh Taka; fixed costs {F) at 62.94 lakh Taka,

and unit sales price (P} at 75 Taka/lb..

(m) of 440,000 1lbs., the variable costs-sales ratio;

v —
{ E‘) =

229.94
330

Variable costs per unit of product

v —
( ;‘) =

22,994,000
440,000

X 100 = 69.682

= 52,259 Taka/lb.

With a projected sales valume

The break-even point on the basis of sales value (Xv) may be calcu-~

lated as follows:

xv=F-:—(1—§), Thus,

Av

i

62,94 x 100,000

- 62—

~ (1L - 0.6968) = 20,758,575 Tk.




The break-even point based on sales volume is developed as follows:

v
X - - -
q F+- (P o )

62.94 x 100,000 -+ {75 - 52,259)
276,768 lbs.
125,376 kq.

!

Xq

Thus, in the 1985-86 fiscal year, if a 75 Tk/1b selling price can be
maintained, profit may be expected with an annual sales volume of
125,376 kg or over and an annual sales value of 20,758,575 Taka or

more.,

4-2-2 Subject Plan

There are certain minor differences between our Basic Design Plan
and the Plan formulated by BFDC. The following table presents the
allecation of total costs between their variable and fixed components,

based on the findings of the Basic Design Study.

(Unit: Lakh 'Taka)

Cost Category Variable Costs (V) | Fixed Costs (F)| Total Costs
Raw Materials 241.10 - 241.10
Fuel 1.91 - 1.91
Power 3.16 0.79 3.95
Labor - 8.40 8.40
Depreciation - 34.80 34.80
Repair - 2,00 2.00
Telephone - 0.15 0.15
Insurance - 3.78 3.78
Postage - 0.13 0.13
Advertising - 0.05 0.05
Miscellaneous - . 5.37 5.37
Interest - 9,22 9.22
Total: 246.17 64.69 310.86
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The projected total sales volume comes to 220,058 kg (485,779 lbs.),
broken down as follows: polyethylene-- 20,759 kg; nylon multi-
filament twine-- 192,500 kg; and nylon mono-filament-- 6,799 kqg.

Assuming that unit selling prices will he, respectively: 56 Tk/lb,
75 Tk/1lb, and 67 Tk/lb, projected sales value (S) works out to
354,.5 lakh Taka; variable costs (V) to 246.17 lakh Taka and fixed
costs (F) to 64.69 lakh Taka. Thus,

the variable cost ratio:

V. _ 246.17

(S) = 354.5 X 100 = 69,44%

variable costs per average unit of product:

Y, - 24,617,000 Tk
m’ ~ 485,781 1b.

= 50,68 Tk/1b. '
Accordingly, the break-even point, based on sales value-—-
. v
v = F + (1 S)

64.69 x 100,000 = (1 - 0.6944)
21,168,194 Tk

It

and the break-even point, based on sales volume--—-

v
X iy = =

g =F+(p - )

64.69 x 100,000 + (72.975 - 50.68)
6,469,000 +~22.295

290,155 1bs

131,440 kg

]

The value (P) is derived by dividing sales (S) in Taka by total
prodection volume (in pounds).

As the above findings show, the break-even point pased on sales value
rises from 20,758,577 Tk in the BFDC Plan to 21,168,194 Tk in the ‘
subject Plan. Similarly, the break-even point, based on sales volume,

rises from 125,376 kg (BFDC) to 131,440 Kg (subject Plan). This
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indicates that, at the subject Plan facili:t.;i:e_s, .with a total poten~
tial annual production of 220 tons at £full capacity, the operaticn
will be viable if production can be maintained at 59.7% or more of
capacity and if sales value can be maintained at 21,168,000 Tk or

more. These relationships are shown in the following two profitabi-

lity charts.
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Profitability Chart (1)

Based on the BFDC Plan
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The following observations may ‘be  made: from these charts:

1)

2)

A large b-c area indicates safe and stable operations. This is
shown by the break-even ratio. The relation between this value
and the stability of operations may generally be expressed as

shown below:

Break-even Ratio (%) Operating Safety Ranking
100 Virtually Bankrupt
90 - 100 Critical
80 - 89 Somewhat Unstable
60 - 79 Stable
Below 60 Highly stable

The break-even ratios for the BFDC and the subject Plans are,
respectively, 62.9% and 59.,7%. The above table shows that the
proposed operation will be in the "stable" or "highly stable"

category.

A narrow e-d area indicates low profitakbility. To raise pro-
fitability, an effort must be made to reduce fixed and variable

costs and to produce products with a high value-added content,

-

4.3 Effectiveness and Suitability of the Plan

A wide range of benefits can be expected from the subject Plan,

including direct benefits, such as an increased supply of netting,

and social benefits, such as providing a stimulus to area employ-

ment.

The essential direct economic benefits that can be anticipated will

be as follows:

1)

The supply capability for netting will be increased to £ill the

demand for fishing nets in Bangladesh.
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2) Based on the production of polyethylere and nylon mono-filament
netting, more efficient net gear can be provided than has been
hitherto available. s -

3) Under the. subject Plan, there will, as we have seen,. be an
element of profitability from the BFDC net making: operations and
the sale of products therefrom. However, this is not a project
geared simply to private investment criteria; it has been incor-
porated-in the Second Five-Year Plan as a development project
with a very lofty social objective~-vis., that of increasing the
supply of proteins in Bangaladesh. As a result, implementation
of the subject Plan will be both profitable and of major social

benefit.
With regard to the first benefit-~ doubling fish production--

The Five-Year Plan sets an obiective of doubling the present
level of fish production to 1,330,000 tons a year. To this end,
it will be necessary to increase the supply of net gear, which

constitutes the primary fishing method in the country.

As explained in Section 2-2-1 above, the share of machine-made
netting in the total supply of fish nets in Bangladesh is still

no more than 3-4%, Future increases in the supply of machine-
made netting-will depend entirely on the new net making facilities
provided in the Plan, which will have an indicated production

‘< capability of 200-230 tons per vyear.

With regard to the second benefit~- imporving the effectiveness of

fishing gear--~

Based on the domestic production of polyethylene netting, which
has a lower specific gravity and is lower in cost than nylon,

. we 'may anticipate-a saving in fuel and energy, particularly in

- the operation of trawl nets and set bag nets. And the diffusion
-of mono-filament gill- nets can be expected to contribute.in a
major‘way to raising the catch efficiency of the marine fisheries,

‘particularly those targeting as yet undeveloped pelagic resources

+
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to which great importance is attached. . PR .
With regard to the third benefit, the expected result will -bevas '
already described. We expect that, as a program of high social
utility, the Plan will be accorded a high priority in-Japan's ‘-

grant—in-aid program. .

With respect to the suitability of the subject project, let.us exa-~
mine the Plan from two aspects: possible social impacts from its
implementation; and its soundness, as reflected by an ability to
recover costs in the course of operations. N

One possible social impact from the increased supply of nets made
from machine-~made netting under the proposed Plan could be the
economic pressure that might be placed on the hand-net manufacturing-

operations now being conducted by small-scale cottage industries.

The detailed condition of these hand-net operations in Bangladesh is
by no means clear, and so a quantitative judgement would be difficult
on this point. However, even with the new facilities fully operation-
al, the supply at this stage would account for only 15% of the total
projected demand for nets in Bangladesh. And production will include
polyehtylene and nylon mono-filament types that are difficult teo
manufacture by the traditional hand process., Furthermore, many of

the so-called hand nets are made by the fishermen themselves., If

they can be freed from this net making chore, they will have more

time available for actual fishing, which in turn should lead' to large

fish catches and correspondingly larger incomes.

From the above standpoints, we believe that any adverse social impact
would be minimal. Thus, the subject Plan; from this perspective, can
be deemed quite suitable.

With regard to project soundness from the standpoints of costs, as has
already been shown in the earlier .financial and break-even analysis,
there is every reason to expect that the subject project’ can be self-
supporting, fully able to cover all costs, including those for
maintenance and- operations, From this aspect, too, then, the project
can be judged to be most appropriate.
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SECTION:'5 CONCLUSIONS -AND RECOMMENDATIONS -

' H

1 Conclusions . e

No definitive methods exist for estimating the size of the fishing
net market in Bangladesh, but total demand can be conservatively
estimated at about 1,500 tons a year. Machine made netting at present

comprises only 3-4% of this total.

Demand for nettiﬁg is expected to grow ‘in response to the increase of
fishing effort anticipated under the Second Five-Year Plan. The plan
to build production facilities with a combined production capacity

of 220 tons of netting a year and to install net making machines in
these facilities as ‘a means of handling the expected increase in
demand has been judged guite reasonable from the standpoint of both

its socio-economic benefits and its ability to recover costs.

The fishing nets to be produced at these new facilitjes, should in-
clude the following types: netting using nylon multi-filament twine,
which have been manufactured by machine in Bangladesh for some time;
and netting made from new materials-—-nylon mono-filament and polyethy-~
lene twine -~ for reasons of their low cost, low specific gravity,

and high-catch efficiency.

BFDC, the implementing organ for this program, already operates a
fish net plant at Comilla, which produces primarily netting for gill

nets.

The basic philosophy of this Plan has been to incorporate only net
making machines and production processes that represent an extension
of the production technology presently being applied at the Comilla
facility. Thus, no problems of a technical nature are anticipated.
However, in order to improve product quality, we have deemed it
necessary to include two processes that have been eliminated at the
Comilla plant: viz., resin treatment and the application of steam

to the depthwise stretching units.

- 71 -



At the new. Chittadong facility,.a depthwise stretching and heat; i >
processing unit will be installed to work primarily with polyethylene
and nylon mono-filament materials. The new Mongla facility will: {
handle production overloads at the existin§ Comilla plant and will
be equipped to process nylon multi-filament twine. We have concluded
that 1t would be advantageous to introduce a system of specializa-

tion of production at the two new facilities.

The original investment planned under the Second Five-Year Plan,

was 30 million Tk. However, in the more detailed BFDC Plan, this
figure increased to 34.8 million Tk. The BFDC Plan, however has
already been approved by the Pre-evaluation Committee, and construction
is currently underway at both Chittagong and Mongla. The construction
program is proceeding smoothly, and we anticipate no problems with .

respect to access, power, or personnel .recruitment.

The financial responsiblity of the Bangladesh side in implementing
the subject Plan, with the exception of the 405,000 yen for founda-
tion reinforcement for placement of a depthwise stretcher, are all
funded in the existing BFDC program. Our investigation has confirmed
the feasiblity of this Plan within the existing budgetary parameters.
Since the foundation reinforcement budget is very small, we hope that

it can be appropriated within the overall constrctulon budget.

Based on the above findings, the subject Plan will play an important
role, under the Second Five~Year Plan, in doubling fish production
and raising the nutritional levels of the Bangladesh people who must
rely on fishery products for some 70-80% of their total animal pro-
tein intake. The Plan has been demonstrated to be feasible, signifi-

cant, and likely to produce effective results.

2 Recommendations :

We present below specific recommendations with regard to the marketing

structure for products under this programs. -, - e ) .

At present, owing to the strong demand for machine-made netting, the
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products produced at the BFDC Comilla facility, are being sold to
fishermen without any special marketing effort. However, when the
new facilities come into production, despite the fact that its total
production will account for only a minor portion of total net demand,
it will nevertheless represent an 8-10 fold increase over the produc-

tion at Comilla.

Blso, since the new facilities will be manufacturing netting from
polyethylene and nylon mono-filament, which have not previously
been produced in Bangladesh, there will be a need to develap a

publicity and advertising program geared at fishermen.

In this connection, sales should no longer be confined to branches
of the BFDC. Relations should be strengthened and net distribution
channels expanded, as appropriate, to include the Department of
Fisheries, Provincial Fishermen's Cooperatives Society (BJIMSS),
organizations developing inland water areas, and joint venture
companies. While this may entail slightly higher marketing and
distribution costs, since this approach will facilitate an increase
in overall sales, we may expect it to contribute to the populariza-
tion of the new types of nets and to multiply advertising effective-
ness, thereby serving to raise operating rates at the subject plants.
We, thus, recommend that in tandem with development production
operations, the BFDC marketing and distribution structure for

fishing nets be improved and enlarged.

In order to add value to the end products, we recommend a training
program for the management cadre of the new facilities, It is true
that the subject Plan introduces technology that is only an ex-
tension of that being employed at the existing BFDC Comilla plant,

so that the various types of egquipment can be independently operated
by the Bangladesh side without difficulty. However, in order to be
able to supply products of stable quality and introduce products with
a higher value-added content, we urge that, before the new facilities
become operational, key personnel undertake a program of training in
Japan, particularly with respect to the resin treatment and stretch
treatment processes. We feel that such training would contribute

greatly to the effective implementation of the subject Plan.
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Since technical 'training-is- handled under.a different system from the .;
grant-in~aid- program,; we hope that both sides .will work together . toward

realization.of -:.the proposed training program.: - .. - & oo .0
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Appendix | Copy of the Minutes. of Discussiqns

Poe s

MINUTES OF DISCUSSIONS
FOR
BASIC DESIGN STUDY ON FISH NET AACHINE SUPPLY
PROJECT IN THE PEOPLE'S REPUBLIC
OF BANVGLADESH,

) In nesponse to the nequest made Ly the Goveanmeni
%oﬂ the People's Repulllic of Bangladesh fon Fish Neit flachine
-;Suppéy Profect in Bangladesh (heneinafien nefenned to a4
i'iha Projfect™), the Government of Jupan has sent, Lhaough
 fthe dapan Inieanat50nﬁ£ Coopenation Agency (herecinaliten
;EneZeaaad 2o as "JICA"), a Zeam headed Ly flr., Yoshinoni

E Shimozaki 2o conduct a Basic design study forn T4 days from

% Decemben 71, 1982, The Zeam had o senies of discussionsd and

% exchanged views with the authoniiies conceaned.

: As the nesulld of Lhe study and discussions, Loih
il rurties have agreed Lo necommend o Zhein aespective Govean-
8 nents 1o examine Lhe nesulis of Lhe suavey eilached henewiih

E towands 2the neclisaetion of the Projectd.

Dhaka, Decemben 22,7982

| C‘LJL-}—mw(pﬁ; P

Ty Shines sl o

| M oskhinonl Shimozakli M, AVl M, Nurul Huda Chowdhunry
Team Leaden Dinecton
The Japanese Suavey Team Planning & Implementaiion

ABangladesh Fishenies

Developmeni Conponration
Dhaka. .
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AINUTES OF DISCUSSIONS -
FOR
BASIC DESIGN STUDY ON FISH NET MACHINE SUPPLY
PROJECT IN THE PEOPLE'S REPUBLIC
OF BANGLADESH,

In response to the nequest made Ly the Government
0f Lhe People's Republic of Bangladesh fon Fish Ned flachine
Supply Project in Bangladesh (hereinafien nefeared fo as
"the Project")}, Lhe Govennmeni of Japan has sent, Lthrough
the Japan Inteanational Coopernation Agency (hereinafien
rnefenned to as "JICA" ), a team headed Ly fln., Yoshinori
Shimozaki 2o conduct a Lasic design study fon 14 days from
Decemfen 17, 1982, The Lteam had a senies of discussions and

exchanged views with the cuthonities conceaned.

A4 Lhe nesulid of the study and discussions, Loth
partiss have cgnrneed 2o necommend to thein nespective Govenn-
ments Lo examine the nesulls of the survey attached hernewith
towands the nealisation of the Project.

Dhaka, Decemfen 22, 7982,

(314%ﬁwxu};f;3;> b;Z/; )}Q;gﬁﬁﬁﬁg;

fa. A M, Wuaul Huda Chowdhuny, — AaPfoshinoni Shimozaki
Dinecton Teanm Leaden
Planning & Implemeniaiion The Japanese Survey Teanm

Bangladesh Fishernies
Developnent Coaporatlion,
Dhaka
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7.

3.

£,

MINUTES

The objective of the Project is fo provide the necedsany
nel making mac&¢n24 and nelevant equipment Lon the net
making facilities unden construvcition in flongla and Chitta-
gong Lon Lhe purpose of modeanising the fishing industny
in the People’s Repulllic of Bangladesh,

The sites of the net making facilities for the Project

are shown in Annex I,

The Japanese Suavey Team will convey to the Govennment
of Japan the desirne of the Government of 2he People's
Repullic of Bangladesh that the Lormen Ltakes the nece-
ssany mecsunes Lo coopenate in implementing the Project
and provides the net making machines and othesr i{tems
Listed in Annex Il within the scope of Japanese economic

coopenation paogramme in gaani Lorm,

The Goveanment of the People’s Repullic of Bangladesh
will take the necessarny measunes Cisted in Annex III on
condition that the grent assistance Ly the Goveanmeni
of Japan {5 extended to the Project,

Both sides confirmed that the depanecse Sunvey Tean
explained the Jupanese granit aid 4y4£em and Bangladesh
side undenstood it. ' ’

C&,\,{ mx;’_;_@? L éf
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ANNEX -~ I No. 1 Site of Net Making Facility in Mongla
Digraj, Mongla, -Khulna é@':_l:s_tl/__{gz_
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No. 2 Site of Net Making Facility in Chittagong
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AVNEX II :

Items nequesied in the oadenrof paionity by the Govean-
nent of the People's Repullic of Bangladesh, the cost of which
will e Loane Ly the Governmenit of Japan within the scope of
Japenese grant-aid system arne as Lisied below @

To Le installed in
Chitiagong flongla

7. WNet making machine fon
Polycthylene & Nylon Lwine of
thicken diameten 7 KNo. -

2. WNet making madhine fon
Nylon mutti and monofilament twine
of fine diamelen 7 No. 2 Nos,

3, WNeit making machine foa
Nylon multi and monof ifament
twine of small diameilen 7 No. 7 No.

4, WNet making machine fon
Nylon mulli and monofilament Zwine

of middle diametenr 2 Nos. 2 Nos,
5. Boléin winden ) 5 Nos. 5 Noas.,
6, Spool winden 4 Nos, 4 Nos,

7. Lengthwise staetching and
dry heat-seiting machine , 7 No. 7 Ko,

8., Depthwise streiching and
steam heat-setting machine 7 Ko, -

9. Boifen fon depthwise stnetching

machine 7 o, -
10, Centrifugal separaton 7 No. 1 Vo,
71. Spare panis and tools 7 Lot 1 eot,
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o ANKEX TITS%. 2288 @0 YUy srpacots 0w SR

" Ifems to fLe undertaken by Lhe Goveanment of the People's

Repullic of Bangladesh ane as Lollows:

7.

7o complete the construction wonkas of buildings, offices,
warehouses, woakéhopé and othen Luildings of the net making
facilities and to provide elecinicity, watea supply, dewencge

and othea {ac¢£¢i¢ea necessary foa the openation of the 2(2wo)
faucilities in Mongla and Chittagong, lefone shipment of machinenry
Zrom Japan,

7o ensure prompi unloeding and customs clearnance at the

w poat of disembancation in Bangladesh, and prompt inteanalt

Lransportalion therein of the machineny puachased unden the
granit,

To assume 0ll cusioms duties, internc( taxes and othen fiscal
levies imposed in Bangladesh on Jepanese nationals with respect
Lo the supply of Zhe products and the serpices fon the Project.

7o accord Japanese nationals whose senvices may be requined in
conneclion with the supply of the products and the services

Lon the Project, penmissions, licences and other authonrisa-
Lions necessany Lo thein entny into Bangluadesh wand stay therein
Zon Lthe performance of Zhein wonrk.

7o meintain and use rropenly the machinery purchased unden
the gaant,

70 fean all the expenses necesseny 1o maintain the operction
of Zhe net making faciflities,

C\.,H?wb@? ) 2 <
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Appendix Il  Members of the Basic Design Study Team

Mr. Yoshinori SHIMOZAKI

Team Leader

Chief,

Fishing Efficiency Lab.,
National Research
Institute of Fisheries
Engineering,

Fisheries Agency,
Ministry of Agriculture,
Forestry and Fisheries

Mr. Toshihiro OBATA

Project
Coordinator

Second Training Division,
Training Affairs Depart-
ment,

Japan International Co-
operaticon Agency

Mr, Naohiko NAKAJIMA

Net Factory
Management

Fisheries Engineering
Ca., Ltd.

Mr . Koichiro NAKAMURA

Equipment and
Facilities

Fisheries Engineering
Co., Ltd.
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Appendix Il Survéy Hinérary

‘DAY DATE ITINERARY ' DESCRIPTION
1 | Dec.ll .(sat) | Tokyo §£§§g_ Bangkck
Bangkok gg—3-2E]=“--!.')accal
2 | Dec,l2 (Sun) | Japanese Embassy Courtesy visit to Japanese
JICA Office Embassy and JICA office.
; Discussed on the itinerary.
Dacca
BFDC (Bangladesh Discussion with the chair-
Fisheries Development man on the request and
3 Dec.l3 (Mon)} . .
Corporation) survey items,
Planning Commission Courtesy visit and confir-
External Resources mation of the request.,
Division
Dacca
4 Dec.14 (Tue) BFDC Discussion on the plan.
’ Min. of Agriculture & Courtesy visit to the Joint
Water Resources Secretary,
5 Dec.15 (Wed) Dacea —» Comilla—s Dacca Visited the BFDC Net
Factory at Comilla.
isi site f the
. bec:16 (tha) | BG4ll  chittagong Visited the site for
Ce u [Pacea ” Net Making Facility, other
facilities relevant to
the fish harbour,
Investigation on fishing
7 |Dec.17 (Fri} Chittagong Eﬁﬂli, Daceca gear and fishing net,
Obtaining informations
from JICA experts.
Dacca Pata analysis and discus-
8 |Dec.l8 (Sat)

sion within the team.
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TR o~

DESCRIPTION

Cotragro

DAY DATE ITINERARY
BG4cl . . .
9| Dec.19 (Sun) | Dacca — = Jessore —>»| Visited the site for the
Khulna —-» Mongla Net Making Facility
and other facilities.
10|Dec. 20 (Mon)| Mongla — = Khulna Visited the port facilities
BG464 Mongla.
~> Jessore —————> Dacca
Discussion within the team.
Dacca Discussion on the contents
11| Dec.2l (Tue) BFDC of the plan, the draft of
the Minutes of Discussions.
Min. of Agriculture & Courtesy visit to the
Water Resources Additional Secretary.
Dacca
BEDC Signing of the Minutes of
12| Dec.22 {Wed)
Discussions.
Japanese Embassy Reporting of the outline
of the Project.
13 Dec.23 (Thu) | Dacca EEEZE, Bangkok
14| Dec.24 (Fri) Bangkok-zgzﬂg- Tokyo
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Appendix IV Name

of Discussants

NAME

ORGANIZATION

TITLE

Brig (retd) Gyasuddin
Ahmed Chowdhury

A.H.M. Hurul Huda
Chowdhury

A.S. Mallick

M.A. Hye

A.S. Mohiuddin Ahmed
Shahjaman Ali
Mahbubur Rahman

M. Muzaffar Hussain

Kazi Shahid uddin
ahmed

Ashraf ali

Shamsul Islam
Shalecidul Islam
Rabig Ahmed

A.5. Alam

Harm A. Rashid

Snee Kociparam
Poigwas

A. Latif
Joshiunddin Bhuiyan

Youssouf Ali

Mohammed Ahsanullah

Saiful Hague

A.K.M, Abul Basher

Bangladesh Fisheries
Development Corporation
(BFDC)

BFDC Ccmilla Factory

BFDC Chittagong

"

BFDC Mongla

n

i

Minigtry of Agriculture
& Water Resources

Planning Commission

External Resources
Division

LU

Chairman

Director Planning
& Implementation

Manager Planning
Managexr Purchase

Manager Implementation

General Manager
Manager Administration
Senior Workshop
Engineer

Manager Trawler
Manager Purchase
Chief Accountant
Project Manager
Electirc Foreman

Ref. Foreman

Accounting Officer
Project Engineer

Additionpl Secretary

Deputy Chief

Deputy Chief

Research Officer
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Survey Photographs

Appendix V

1982)

(As of mid Dec.

ien in Chittagong

Facility Construct

Front view

=
s
[47]
<
+
=)
o]
7]

side view

- 89 -






Roof

reinforcement

i) ‘,‘lw‘..‘a&b;x‘dg’g“
%:;r%gggf gm;

Training center,
power sub-
station in Fish

Harbour Complex

Water supply
facility
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Facility Construction in Mongla (As of mid Dec. 1982)

Column
concrete

casting

Completed

foundation

Elevated

water tank

.

N
2
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New port
in Mongla

BFDC cold
storage

and jetty in
front of the

facility






Fish selection area (Chittagong Fish Harbour)

Gill net, mainly used for Hilsa fishing
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Traditional fishing gear, with non-
motorized boat (A kind of Lift Net)

Signing of the Minutes of Discussions
{Dec.22, 1982)

- 94 -






- Appendix- VI . Fish Production: by :Net::Fishery in Japan

Catch by Type of Fishery
{Unit: 1,000 tons}

Kind of Fishery 1978 © 1979 1980

Crab Mothership Fishery 12 12 3
Mothership Trawl 556 543 554
Two-boat Trawl ) 198 199 199
Trawi 886 822 874
Small Trawl 885 913 860
Purse Seine 3,119 3,074 3,268
Saury Stick-held Dip Net 326 259 177
Salmon and Trout*l 41 42 39
Others*? 614 705 844
Fixed Net 375 402 462
Other Fishing Boat Fishery™3 1,615 1,551 1,575
Catch by Net Fishery (A) 8,627 8,522 8,855
Total Catch (B) 10,828 10,590 11,3122
(a}/(B) x 100 79.7 % BO.5 % 79.6 %

{Source: Fisheries White Paper 1981)

*] This may include catch by Japan Sea Trout Long Lin2 Fishery, but

the amount is negligibly small.
*2,*%3 Catch details are not available. The catch by hook and line

fishery is seemed to be negligible and the total volume is thus

classified into the catch by net fishery.
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Appendix Vil

Types of Netting Produced by Net Making-:Machine

Types of net used in Bangladesh and their corresponding net making

machines are as follow.

Twine

Mesh Size

Machine

h k
Count (mm) Mesh Depth | Length (m) Type Remarks
Poly-— No. 3/20 400 54 7.1 A
ethylene (4000/60) (37-88) (4.6 -12.2)
P.BE
éwin; pa- 1> 200 136 6.3
(80-250) |(3.9-10)
No. 3/16
400D/48) 300 180 5.85
(¢2.4
Ne. 3/12 300 123 _
(400D/36) (80-150)
$2.1 200 273 8.4
(264-282) |(6.9-9.9)
220 7.5
160 {202-268} |(6.9-7.98)
263 7.37
120 (248-290) |(5.92-8.82)
50 - -
400D/40 200 - -
No. 3/8 80 321 9.96
4oon/24) (312-324) (9.96)
(¢1.6
60 - -
Nylon 210D/96 200 - -
multi-
twine 210D/84 115 - -
50 - -
35 - -
210D/45 110
(73.5-147)] 247 45.6 v
210D/30 40
(40) (262-400) - B
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Tox

- Twine: ‘) Mesh'Size’) '’ s CEUEE 0 ertes | Machine
Count (mm) Megh Depth | Length {(m) Type Remakrs
Nylon | 210D/24 100 247 45.6 Assumed
. netting
mulei-
twine 210D/18 100 247 45.6 c
210D/12 100 247 45.6
210D/9 73.5-98 247 45.6
50.0
210D/6 100 247 (45.6-54.5) D
210D/3 73.5-98 247 -
Nylon No. 18 Assu@ed.
| mono- (40.70) 90 100 15L.5 B netting
filament No. 12
(#0.57) 75 100 151.5
No. ©
(40. 40) 50 100 151.5 C
No. 3
(40.20) 49 100 151.5 D
Poly- 400D/12 40 300 151.5
ethylene
(P:E) 400D/9 40 300 151.5 B
twine
400D/6 40 300 151.5
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Appendix Vill - Shippéd Amount of Netting by Material in- Japan -

{Unit: tons)-

Raw Material 1977 78 79 8o | 81

Cotton a1 39 29 18 13
Nylon 17,373 | 17,681 | 16,615 | 17,828 | 16,796
Vinylon 2,228 2,721 3,471 3,368 2,583
Polyester 3,324 3,601 3,978 4,046 3,724
Polyethylene 10,810 | 10,671 | 11,408 | 10,262 3,061
Polypropylene 206 172 252 194 189
Others 2,189 2,059 2,656 2,463 2,264
Total Shipments 36,535 | 36,944 | 38,409 | 38,179 | 34,585
Exports 4,314 3,703 4,283 3,017 1,951
Net D°mei;§imenhs 32,221 | 33,241 | 234,126 | 35,162 | 32,634

(Source; Textile Stastical Yearbook 1981}
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Appendix 'IX ™ Calculation “of "Nétting "Préduction Output =~~~

Number of knot to be made by Net Making Machine;

All the machinery is supposed to be operated under three shifts per day,
and working hours during one shift to be seven hours, except Net Making
Machine A, which is assumed to.be operated under one shift per an.
Total operation days per year will be;

5 days x 52 weeks/year =.260 days/year

With the actual rate of operation set at 0.8, the net operating days/

year will be as follows.
260 days/year x 0.8 = 208 days/year

Therefore, the total knots-to be made by each net making machine are

calculated as follows.

Type of net

making machine Knot/min. | Efficiency Knot/day Knot/year

8 0.5 1,680 349,440
B 14 0.50 8,820 1,834,560
C 18 0.56 12,701 2,641,808
D 18 0.57 12,927 2,688,816

The production output of netting can be determined on the above
figures. However, the number. of rolls of netting of a certain kind to

be produced by one machine. is assumed to-be equal.

- 99 -



uoTjyeoiiioads 38N ysid

oy _ 5y . S | EA o ° B EromM o
S A 5 I | I e
’ J _ . - 8598 6°122 S€ SN
. - N 0909 €881 0s S
< - k ; ’ < C | szs'z | o9rewt 02T | v8/Q0TZ
. - ’ STIS'T 8LST ooz |© ‘96/a0Te
_ - " - [FRTnu uoTdN
. By - 050°g L°s8 09 "
- - | T98'ST [69°L 86€ ’S¥ 9-z90'’c 88L'E Z°8L 08 |. ¥z/aoov
: 0909 0°0ST 0S C
: ’ : 526’2 (0°s50T) 02T u
. v68°T B*ZOT 09T "
STS'T 8°00T 002 "
0T0’T {0°g8) 00€ 9£/000%
- '
- STS'T (1°81T) *a‘w ooz 0% /d00% Ovy 6ve
aeak/qou
- 010’T (9°19%T) 0ST Yooe |- sv/acoe /aoun
. STS‘T (9“002) 002 " 05t
2 nys Jo "9
8GL {z*LL1) 00% 09/dooy | Lrinas 3 N
e i (v 2dAx)
(%) 1Ty ﬁmxwﬂ TTOY | (TToa/30ux) ((TTOA/6Y) {TT01/6%) |yadep %wa FUnoo
3ybram 3yBTaM 1701/30Uy yBraM | YySaIW YSoH BUTML aUTYORW
Jouy Te3og | 3ubiam a : 3605 Buryen 3=N
BTHUOH Buobe3aTyn F 005 *43

- 100 ~



‘BF0’LE Tss’6T " 3ybTIM TERIOL
. _ GLS'L Z°ve 0% _ 0 :
_ - ovo'y 212 SL 9/aooy
- — 868'% | L-22 ch8've 8°6TC SLS'L 9°6¢ 0% o
ovo’y 133 SL 6/Q00¥ S
SLs'L Z €8s o . T e
| ovo‘w 9 b SL z1/a00¥
Rl
O@O___w .H-h.._” SL " P ik
. e : Log’s p°9T 06 “ .
SSL'T 1°9T 0TT ZI ON
'] - ] -
- , veg'c | Ltze vee‘oe 9°9ZT 0b0'p beoz . LT ]
L9g’s 9°42 06 "
6GL°Z 74 0TY 8T oN
ouow UaTAN -
0909 s T 002 | pg "
; . 0vo ‘e 199 St "
F I
6b0°LE | P TL | 6LL'TT | L-22 0TL'SE 6°81S SsL'z S°09 0TI oe/aote 095°vEs T
- . . aeak/jouy
090’9 T°8TT 05 I
00¢g
0p0’Yy 2601 5L "
=] nys 3o *o
S5L°2 566 0TT cp/aorz |°TII0US 30 ON
TITow uoTAN (g 2dArL)
Uunt
_ (By) | TTOo¥ (bx) | TIO¥ | (TTOI/30UN)|(TTOI/BY) (TT01/5%) | yzdap %NHW 3unod _ e
3ybTaM IybTOM 01/30u IybteM | ussW sop BUTML ,  BUTYDRR,
jouy Tezorn | 3ubyem |[EO/ACW { 1 1busT) BuTHeW 39N
=~ eTBuop " Buocbe3aTyp - ) ’ i 33 005 . oo
uorjeoaTyioads 38N ysIg

- 10% -



80522 590°8T - e ‘ ‘ JuBT3A TEIOL
~ K . LhEox A , &
r A_
’ ' b EA
. 09079 6L 0s: i et
- — L9T'T | £°08 0ET'ET Z2°¢€2 ovo‘Yd L*L St "
0g0’g 9 L 00T 9 “ON
ouow UOTAN
09079 752 05 "
ovo‘v T 9°'ET 00z | &L "
0£0‘€ 8-zt 00T Zt/a01e
0909 L"6E 0s <
80s‘gz | L9 868'9T | €705 06€ ' 6€ G6"GEE ovo'‘y L*9g SL "
' '}
0£0'c 8'GE 00T 81/a01z 808 Tro "2
Ieal/qou
090’9 9°%5 0s “ /3ouy
ovo’d S 6b sL o 0oz
o nys a *0
0£0’€ S8°LY 00T pz/qotz DS 3 N
- T3TnW UOTAN (0 2dAL)
. i
(63) 1104 {B¥) TIOYU | (TTOx/30uy){TTOI/BY) (1T02/6%) |uadsp Muﬂw UNOD
3ybTam 3ybtam 01/30u Jybram usay mw SUTM], sutyoeR
jouy Tejor | aybram |TLO/3%WH a Py e u BUTYEW 38N
e buoK huobel3TUo 3 005 :u3zbusl

uoT3eoryioads 38N US4

- 102 -



eTbhuoy

uotgeoryroads 38N ystd

L6L'9T §09'zT 3UBTIM TE3IOL
. SLS'L 76 0% "
I -
— o — {1es'T [L'vv | Soz‘oz 9°ce 09079 2’8 05 "
s w oro’y 6°8 SL "
: a 0£0’E L*s 00T €°oN _
: ! ouolw UOTAN
9 ANE - i 090’9 0°€T 0s “
\ I 0v0‘p 9°Z1 St u
B . 0£0‘¢ Pzt . | oot £/d012
TLEL'9T {2789 | VIO'TIT | L b¥ 06€ '6€ v ove 050‘9 1°82 005 | 0S "
. 0y0'y 8°92 SL "
4 4 1
. : ,0E0°E £°92 00T 9/401z aT8%889°C
aesk/30u
A 090’9 0°G¥ 0% " /3ou
. L 0P0*Y P Tk st " 005 = oo¥
S JO O
veo's B OV 00T 6/a0Tz | LIS 3 N
TITOW uoTAN {a =2d&1)
! - unu
(B3) | trow | (B¥) | TToW | (TTO/30uUy)|(T103/BY) (T101/6%} | yadsp %uﬂw 3unoa
Jubtom Jybrem ] 01/30uy Jybroam TEEN mwz JUTMT, auTyoRW
Jouy Tejor | 3uybrom [T d BUTHEW 33N
BuobesaTys (33 oos :y3ibusT)

103 -



Total Production

(Unit: kg)

Type Material Chittagong Mongla Total
A Polyethylene 15,861 —_— 15,861
B Nylon multi. 11,779 37,049x2=74,098 85,877

Nylon mono. 2,874 2,874
Polyethylene 4,898 —_— 4,898
c Nylon multi.|16,898x2=33,796 |{22,508x2=45,016 78,812
Nylon mono. | 1,167x2= 2,334 2,334
D Nylen multi. 11,014 16,797 27,811
Nylon mono. 1,591 1,591
Total 84,147 135,911 220,058

Note: The total output for Chittagong :s smaller than Mongla due to

the fact that the product for Chittagong includes light material

made of Polyethylene and Nyleon mono-filament.
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Appendix X  Capacity Calcuiation for Bobbin and Spool . Winder

The equation for calculating the capacity for bobbin winder and spool

winder will be defined by the simplified eguation as follows.

L = 2nneT x S

here, L:
T
ns

-
*

T:

(

G:

L - L
2mnrT nRT

r S =

Required length of twine (m/day)
Ratio of circumference {(3.14)
Revolution of Bobbin

Average winding dia. {m) (R = 2r)

Reguired time for winding{min.}

if 3 shift, T=21 hour x 60 = 1,260 min.
if 1 shift, T= 7 hour x 60 )

420 min.

No. of spindles

The amount of twine drawn out of bobbin for weaving shall be equal to

the half of the net weight.

The unit weight of the twine is the mean value calculated from weights

of the twines indicated in "Kind of twine".

The results of the capacity calculations are shown in the following

pages.
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{ Bobbin winder )

Chittagong
Bobbin winder for A for B for C for D
Req. twine weight 7,931 9,776 18,065 6,303
(kg/year)
" {kg/day) 38 47 87 31
Kind of twine 400D/24-60 |210D/30-40, 210D/12~-24,1210D/3-9,
400D/6-12 No.6 No. 3
Unit weight of twine |, o 1073|g 5 % 1073 |0.31 x 2073 |0.132x207°
(kg/m)
Reg. length L (m/day} 24,051 94,000 280,645 234,848
Bobbin revolution (rpm) 400 400 400 400
Winding length 21 % 0.055 |27 % 0.053 [27wx 0.048 |27 x 0.045
{m/1 rev.)
{Winding time T (min.)) {420} (1,260) (1,260) {1,260)
(Ef ficiency) (0.5} (0.65) (0.65) {0.75)
Actual winding tim? T 210 156 819 945
(min.)
No. of spindle 0.83 0.93 2.84 2.2
Mongla
Beobbin winder for B for C for D
Req. twine weight 37,040 22,508 8,399
(kg/year) -
" {kg/day} 178 i08 40,4
Kind of twine 210p/30~40 | 210D/12-24 | 21.0D/3-9
Unit weight of twine |, o 14=3| g 37  1073|0.132x207°
(kg/m)
Reg. length L (m/day) 356,000 348,387 306,060
Bobbin revolution{rpm) 400 400 400
winding length 27x 0.053]{ 2 x 0.048 |2mwx 0.045
{m/1l rev.)
(Winding time T (min.)}) {1,260) (1,260) {1,260)
{Efficiency} (0.6) (0.65) (0.75)
Actual winding tlm? 156 819 945
(min.)
No. of spindle 3.54 3.06 2.7
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{ Spool winder »

Chittagong
Spool winder for A for B for C for D
Req. twine weight
(kg/year) 7,931 9,776 18,065 6,303
" {kg/day) 38 17 87 31
Kind of twine 400D/24-60 |210D/30-40,| 210D/12-24,|210D/3-9,
400D/6~12 No.6 No. 3
Unit welght of twin€ |, 59 o 1073|0.5 x 107 [0.31 x 1073{0.132¢10~3
(kg/m)
Req. length L (m/day) 24,051 94,000 280,645 234,848
Spool revolution{(rpm) 400 400 400 400
Winding length 27 x 0.035 |27 x 0.035 | 27w 0.035 |27 x 0.035
(m/1 rev.)
(Winding time T (min.)) {(400) (1,260) (1,260) (1,260)
(EfEficiency) (0.5) (0.5) (0.6) (0.65)
Actual winding t1m§ T 210 630 756 819
{min.)
No. of spindle 1.3 1.69 S.1 3.26
Mongla
Spool winder for B for C for D
Req. twine weight 37,049 22,508 8,399
(kg/year)
" (kg/day) 178 108 40.4
Kind of twine 210D/30-40 | 210D/12-24 |210D/3-9
Unit weight of twine |, o 10731 0,31 x 1073|0.132¢1073
(kg/m)
Reg. length L {m/day) 356,000 348,387 306,060
Bobbin revolution{rpm) 400 400 400
Winding length 2w x 0.045 | 27w x 0.038 |27 x 0.038
{m/1 rev.)
{Winding time T (min.)) {1,260) (1,260) {1,260)
(Efficiency) {0.5) {0.6) (0.65)
Actual winding tlmg iy 630 756 819
{min.)
No. of spindle 4.99 4,83 3.9
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Thus, the reguired number of bobbin and spool winder will become as

follows.

No. of bobbin winder

> Chittagong Mongla
t
Winder Maﬁ?g No. of |No. of Maﬁin No. of [No. of
Type Machige Spindle |Winder Machige Spindle|{Winder
Bobbin winder (for A) 1l 0.83 1 - - -
do {for B} 1 0.83 1 2 7.1 2
do (for C) 2 5.68 2 2 6.12 2
do (for D} 1 2.2 i 1 2.7 1
{No. of spindle: three spindles per unit)
No. of Spool winder
Location Chittagong Mongla
Winder Mai?;g No. of |No. of Maiiﬁg No. of |No. of
e : , ] : \ .
Typ Machine Spindle|winder Machine Spindle|Winder
Spool winder for A, 1.3 1 _ _ _
{6 spindle)| Mono )
] for B, for B,
do (12 spindle) c, D 10.05 1 c, b 13.72 1
do {6 spindle) - - - do - 1
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Appendix X!  Calculation of.Lengthwise Stretching Load

{ Lengthwise stretching & heat setting unit)

The unit is used for adjusting mesh size and fixing knot of netting.
The diameter of nylon multi-twine to be treated by the machine
ranges between 210D/3 and 210D/45. The following specification

for fish net is used for calculation.

210D/45, Mesh size 100, Length 151.5m

Presumed specification of the twine is as follows.

Characteristic
Item (310 m/kg)
Dia. (mm) 2.4
Weight/unit length ({(kg/m) 3.226 x 10'3
(310 n/kg)
Tensile strength: To
148
(kg) (dry)
Elongation: Eo (%) (dry} 45
Lengthwise
Tensile
load
| n: Mesh depth N
P No. of twine: 2n “1

If the temperature rises, then, the tensile strength will decrease
and the elongation will increase at the rate of -0.1%/degree and

+0.4%/degree respectively. The following equations will be given.
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R R P ;,ir\

#i.. (Tensile'strength) . ;- (Elongation) '+ ° "

0.1 0.4
100 x t) Eg (1 + x t)

Tg (L - 100

Tg: Initial tensile strength (Kg)

Eg: Initial elongation (%)

t : Temperature (°C)
Furthermore, the strength and the elongation of‘the netting made of
the twine preserving above mentioned characteristic, will become 80 -
90% in strength and, 130-140% in elongation of those of twine itself,

respectively.

Thus, the strength and elongaticn value for the netting will be stated

by the following equation. .

{Tensile strength)

' 0.1
To (1 - 755 ¥ £) x (0.8 - 0.9)
(Elongation)
E, (1 + 9.4 % t) (1.3 - 1.4)
0 100 X . )

Accordingly, at temperature t=120°C, T(=148Kg, Eg=45%, the tensile

strength and elongation will be as follows.

Tensile strength : T, 104.2 - 117.2 =110.7 Kg

E B6.6 - 93,2 =—>89.9 %

Elongation o

Suppose the elongation is proportional to tensile load and the netting
will be treated under the condition of 5% elcongation, then the tensile

load applied to each twine will be calculated as' follows.

(110.7 Kg/89.9%) x 5% = 6.2 Kg
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The netting under the,lengthwise .stretching is-composed, of. 200, -

pieces of twine, so the total load required for the netting is

approximately 1,550 Kg, if 25% margin is allowed.

- . : e o - L

The stretching capacity of the machine, therefore, should be approx-

mately 1,500 Kg.
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Appendix XlIl Calculation of ‘Depthwise ‘Stretching Load -

{ Depthwise stretching and heat setting unit}
Netting of nylon mono-filament gill net and polyethylene nets
requires not only lengthwise but also depthwise treatment. Some-
times nylon multi-twine netting of thicker diameter is also given

this treatment.

The strength and the elongation of the twine of the netting to be

treated are set below.

Material 83 ze Tensil?K:rrength Elo?g?tion
Nylon multi-twine 21.0D/96 120 44
Nylon mono-filament| No.l18 20 -

(g0.7)
Polyethylene twine | 400D/60 63 32

0f these twines, nylon multi-twine 210D/96 is the strongest.

The reguired capacity is therefore calculated for the netting made

of this twine. -

If the specification of the net is;
210 D/96, Mesh size 100mm, 100 Mesh depth, Length 10m,
then, the number of the twine will be {(10m/(.05) x 2 = 400 pcs.

If 20% elongation is required, the tensile gtrength T will be given

as follows.

T = 400 pes x 120 Kg/pc x i%: = 22,000 Kg

The required capacity shpould not be less than 22,000 Kg from the

calculation.
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r.Therefore depthwise, stretching; & heat setting, unit should have . .., .

a capacity of approximately 25,000 Kg.

Note: Since the floor space to install this machine is limited in
Chittagong factory, the total -length of the machine should

not exceed 15 m. = .
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Appendix XllI 'Number of ‘Net- Making Machines Operating in Japan

{Unit: Set)

Kind of Net Making Machine 1977 1978 1979 1980 1981
Flat Knot 15 15 i5 15 15
English Knot 1,384 | 1,370 | 1,300 | 1,285 | 1,260
Japanese Minnow Knot 209 214 223 229 229
Knotless Knot 359 366 386 396 403
Raschel Knot 70 71 72 74 74
Total 2,037 | 2,036 | 1,996 | 1,999 | 1,981

(Source: Textile Statistical Yearbook)
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Appendix XIV  Table of Required Power for Equipment

. Chittageong Mongla
No. Equipment KW/unit
No. KW No. Kw
1 | Net Making Machine A 3.75 i 3.75 - -
2 do B 3.75 1 3.75 2 7.5
3 do c 1.5 2 3.0 2 3.0
4 do D 2,2 1 2.2 1 2.2
5 | Bobbin winder {for A) 0.75 1 0.75 - -
6 do (for B) 0.4 1 0.4 2 0.8
7 do {for C) 0.4 2 0.8 2 c.8
8 do (for D} 0.4 1 0.4 1 0.4
9 Spool winder (6 spindles) 0.4 1 0.4 - -
10 do {3 spindles) 0.4 4 1.6 4 1.4
11 do {6 spindles) 0.4 - - 1 0.4
N I ENERE
i3 | porthwise sireteino ¢ | 0 | 0| w | - | -
13 | Boiler 10 1| 10 - -
14 | Centrifugal se¢parator 11 1 11 1 11
Total 78,055 57,789

* The figure 1s the rated power consumption.
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