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Abstract

Bangiadesh is abundamt with hides and skins. Among them, goataking of her
westam parl are a world famous. Tannery operations for hides and skins
used in this country and related machinery and various controiling activities
invoive both in chemical and mechanical operations. After tanning both the
physical and chemica! properties of Leather are determined, patrforming
different tests and thus, proper specifications are mada. if modemn technology
is applied to the existing tanneries and proper attention is laken in both the
manufacturing of Leather and its products and making positive exporting
policy to other countries, huge amount of foreign currency may possible be
eamed from this sector.

Analysis of leather processing needs of smeall tanneries and profitability of
Common Finishing Facilites Center (CFFC) is a subject to know how from
the wet-blue of cowhides and goatskins by variation of p{dducts, we can
maximize tha profit per year than the traditional method. From this analysis
we can also find out the processing needs of small tanneries, which can be
solved by the CFFC with the earning of revenue. The contant is constructed
and edited mainly for the purpose of rmaximizing the profit of tannery-
industries regarding the Giobel Market achievement. CFFC now as Finishing
Department of Bangladesh College of Leather Technology, Dhaka is used as
applicable research fisld.

Tha CFFG is used as service center for small and medium types leather
industries of the country. Here custorner comes with wet-blue from cowhides
and goatskins use service facilities to increase valus by producing crust
leather and finished ieather. So the profit is the service ¢harges of the
different machines. On the other we analyze the leather processing needs of
smail tanneries.

Vi
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Ghapter-1

Introduction

Leather industry in Bangladeéh is a highly potential sector, But this could not
prosper much because of proper planning and patronization. Its history and
background s vast and vivid what intended to be explained here in brief and
attempts have also been made to explain how leather industry of Bangtadesh
has developed in the post liberation pericd.

in the pre liberation pericd the Bangladesh tannery owners mainly sold their
home made leather v non-locals for various reason. But after liberation
around later part of 1972 the Bangladesh entrepreneurs organized
themselves and stared wet blue export on co-operative basis. This leather
industry was in fact the first foreign exchange earner sector for the newly
born Bangladesh The entrepreneurs of this tanning sector faced lot of
complications while exporting wet blue of international standard. They didn't
have proper technological and infrastructure suppor to meet the demand of
intemational market. Yet they continued their wet biua / expord ignoring the
odds they ware facing and saved the way for earning more foreign exchange
from easily decomposable raw hides and skins. In the year 1974-75 the
govemment first introduced duty draw back system to encourage the
exporlers and this was a positive step towards export earning Qur leather in
lhe meantime became popuar in the world market. But unfordunately the
duty draw back systemn for wet blue export did not last leng. The government
in 1976-77 had withdrawn the system from wet blue export and imposed
15% custom duty thereon which was subsequently reduced to 10%.



ln the face of this decision of the government the tannery owners did not =top
business. They rather continued wet blue export incurring huge loss. But
before they could over come, they had to face other debate causing
immense losses due to recession in the price of international market in 1979-
80. The price of Bangladesh leather reduced drastically to the extent of 45%.
The most crucial situation came heavity after 1990 when the government
without any infrastructure development causing many tanneries to close
down their production and export banned wet blue export. In consequence
the owners became loan defaulters. There after govemment made a plan for
BMRE of 25 tanneries to encourage crust leather export out which BMRE of
only 13 tanneries into production from 1992 through a defective policy. At
this stage some 10-12 tanneries other than the government-approved
schemes were involved in the export business. Subseq uently due to
recession and price imbalance many of them were shut down and turned to
Loan defaulter. The available statistics show that there are as many as 220
sma!l, medium and large size tanneries all over the country. Qut of them 74,
have been closed down due to environmental and other problems now being
treated as sick and of them 46 belong to modern & semi-modern tannery
group and out this 48 tanneries 13 belong to BMRE project of the
government. The Tannery owners and the commercial exporiers Nnow earn
foreign exchange of TK.1500.00 corers in a year. This earning may be
increased to 2-3 times if the stuck-up tanneries under BMRE scheme are
made operation because of a national policy, which is yet to be framec .In
addition conditian imposing down payment fram 2.5-10% has made it difficult
for repayment of loan by the tannery owners. Such rule should be withdraw
condition shoutd imposed as lum-sum token meney, for which tannery
owners may survive. As well as Bank also return back their -oufstanding
liabiities. it also note that govt. has decided to shifting the leather sector a
new proposed area in Savar. In this connection, Stuck-up Tanneries must be
started their producion by the help of government created facilities.
Otherwise govt. shifing plan wil not be implemented. So in this
circumstance, ail related concern should think and help to the stuc«-up

Tanneries for solve their problem.



In fact, the problems of this potential and vaiue-added sector have not
originated from a single source. The sector has suffered set back time and
again on different causas. The govérnment was apprised both in writing and
verbally on many occasions to sclve the problems but not tangible progress
could be achieved. The sector could not be developing due to specific policy
guideline, which has become indispensable |f infrastructure facilities under
proper policy guide line are provided the export eaming of this value added
sector would definitely increase manifold The tannery owners have by now
switched over to the production of leather goods and footwear with the
leather they produce and some of them have done well in the international
market. We have great demand in the guality leather and leather products.
Leather is undoubtedly a highly prospective and potential secter. This has
been lagging behind bacause of proper quideline This sector will certainly
eam huge foreign exchange if government provides necessary help with
banking facilities under a policy guideline

Bangladesh produces considerable amount of hides and skins. Goatskins
from the wastern parl of the country are world famous. There are about 208
tanneries in the country, A major part of these tanneries operate at small
scale using low-technology process machinery. Many of them process hides
and skins for limited number of operations out of sixtezn operations required
tc produce finished leather. These tanneries do not complement each other
in the total value chain because of capital intensity of machinery for cerlain
operations, Big tanneres have hardly any extra-capacity to handle others
processing. Realizing this difficulty, the government established a commaon
finishing Facilities center {CFFC) at Hazaribagh area to cater tc the needs of
small-scale tanneries. The center is now handed over to Bangladesh College
of Leather Technclogy (BCLT) to run it on a self-earning basis.

The CFFC established in 1887 with the IDA assistance at Leather collepge
campus to facilitate production of finished leather by smell-scale leather
producers for [ocal supply. A committee headed by the Principal of BCLT

with representatives of small-scale private sector leather industnes. Leather
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Research Institute {LR1), Minislry of Commerce and Leather Technologists

Society manage the operations of the center.

After its establishment, CFFC started functioning on a trial-run basis. The
center is aiso used for training the students of the College. The annual
income of the center was estimated to be Tk.77.40 lakhs with the aperatingf
recurring cost of Tk.55.19 lakhs. CFFC is operating on trial-run basis and
mainly functioning as the training for the students. Major installed machine
(about 50%} are not in working condition. Due to the unavailability of CFFC,
some private tanneries started and picked up the market.

At present the principal & project ditector of renovation, re-organization &
modernization of BCLT, Dhaka for the project period 1987 to 2004 have
recovered and replaced the non-working machine facilities of CFFC. The
project director has proposed to run the center on Job-work basis at
economical ratio so that it can run instantly from its own earning. At the same
fime the center will continue to train its students as appremtice. The center
will serve the small and medium sized tanneries as planned.

However, running such facility on self-earning basis requires assessment of
its customers, prediction of demand and optimal use of resources. Although
there are number of studies on leather sub-sector, there is no specific study
on the possibility of running the CFFC.

11 Low, Medium and High Technological Tanneries
in Bangladesh

There was an unplanned rapid growth of leather processing industry in
Bangladesh particutarly in Hazaribagh during 1970s and 1980s without
expansion of supporting infrastructure facilities. There are now 208 small,
medium and large tanneries in Bangladesh out of which 186 are located at

4



Hazaribagh in an area of only 70 acre of land. About 94% of the total supply
of hides and skins of the country is processed here. Land owned by
individual tannery at Hazaribagh varies from 0.05 to 3 acre and any further
development or expansion of tannerfies is not possible at this place dux to
space limitation.

According to site consideration there are three types of tannenes in
Hazaribagh like small, medium and large. These tanneries operate using
different level of technology. Fig.1.1 shows type of tanneties along with level
of technclogy.

I
Emall I Lyge
| 1
hor-hbacpntzed M hanized sami-Mechanired Machanlzed Avtomted
Tarwrery Crust Lestherd Crust Leather Finlashed Lealher Finlshed Leather

Fig. 1.1 Types of tannaries in Bangtadesh

1.2 Characteristics of Small, Medium and Large
Scale Tanneries

The large-scale tanneries processing the leather from flaying to finished
leather. So they can complete their whole Job. Therefore there are no
processing needs for the large-scale tanneries. The medium scale tanneres
can process leather from raw hides & skins to crust-leather. There are two
types of medium scale tannery like (a} Mechanized crust leather tannery
where leather can be processed from flaying to toggle drying for crust leather
and (b) Semi-mechanized crust leather tannery where leather can be
processed from flaying to vacuum drying for crust leather.



The smali-scale tanneres have facilities for processing wet blue leather oruy.
They are non-mechanized tannencs. In this type of tenneries, leather can ba
processed from flaying to tanning for wet-blue.

The above mentioned processing needs of the different tanneries in
Hazaribagh area can be completed in common finishing facilty center
established in 1887 with the IDA assistance in Leather Coliege, Dhaka to
facifitate production of finished leather by small-scele leather producers for
local supply.

1.3 Obijectives of the Present Work

As mentioned, the CFFC is an important institutional support for small and
medium scale leather processing indusiies. However, this type of
government facility extending services on commercial basis be must ruti on
profit motive. This research looks at the potential customers of the center,
assess the demand for services and optimize its resources utlization for

profit. This project work was carried out with the following objectives:

. Study the type and nature of the small scale tanneries at Hazanbagh,
Dhaka and identify and quantify the processing needs of those

tanneries

«  Study the Common Finishing Facilities Center (CFFC) provisions and

optimize the product mix considering different constraints and

» Assess the beneficial impadl of the center on eather prncéssing in the

area

A survey of the small-scale tanneries of Hazaribagh area will be carried out
and simple statistical analysis will be done to determine the nature of
processing opesations and their demand. Linear programming exerciser will

6



be carried out to optimize the profitability of the center Finally a qualitativef

guantitative analysis will be done to asses the iImpact of the center.



TECHNOLOGY OF LEATHER
PROCESSING

In leather processing, the animals are slaughtered in butcher shops then
flayed to hides and skins to reach the tannery. By using chrome tanning, the
following processes are used to get finished feather from animats.

Animal— Slaughtering— Faning—rCl:thng-}Scaking—pLiming—;-Lln—hairing—:r
Fleshing—Deliming—Bating—Pickling—Chrome-tanning—Basicification—
Sammying—Splitting—Shaving—+Washing & Neutralization—Retanning,
fatliquoring & dyeing— Setting—Vacuum-drying—Drying & moistening—
Vibration-steking—»Toggle-drying—Bufing {iff necessary)—Polishing (if
necessary)—Finishing-coats— Hydraulic-pressing—ironing & embossing-
Measuring—Finished leather

2.1. Leather Tanning & Finishing Operations

Bangladesh is a country of cultivation. She grows a lot of animals likes cow,
buffalo, goat, sheep ete from which huge quantties of hides and skins are
obtained and then raw hides and skins are turned into leather by tanning.
Without tanning it cannot be used, because very soon raw hides and siins
are started to putrefy. If the raw hides and skins are dried by means of any
process, it lost its flexibility and softness and became very hard and britle,
which canngt be used in any application. To overcome these problems, raw
hides and skins are tanned. Tanned leather does not putrefy. Even after



drying and wetting. [t does not become hard and briltle, but remains flexible
and wotkable in all respects.

Tanning may be of different types like vegetable tans, mineral {ans, synthalic
tans, etc. Their applications depend on the types of hides and skins and the
requiremants on lhe production of quality leather. Most of the heavy-duty
machinery used in the tanneries is operated with hydraulic system. Medium
and small duty machinery are operated wilh pneumatic system. Some
machinery is also operated with both the hydraulic and pneumnatic system or
in combine. The controlling systems of these machinery are eifher electrical
or electronics or both the electrical-electronics in combine. Electric power is
supplied to this machinery from an A.C source. Inveder is used to scme
machinery to contro! the rotations.
!

For the production of quality leather accurate pH value and concentration of
chemicals for different operations of every stage of a complete operation
must be maintained. Exact rotation of machine element and appropriate
temperature and pressure of the chemicals using in different operations must
be controlled to get the desired production. Safety control for all stage or
every section of a complete operation must be maintained. Appropriate plant
layout, factory layout, machine layout must be followed during the
construction of factory building and installation of machinery. Proper motion
study, work-study and time study must be applied in every stage of
production. Taking proper statistical report from man, materials, machines,
power supply, transportation, etc a resultant methodical specific producticn
schedule should make, which will yield the smooth and continuous
production of quality leather in time. So, proper ergonomic study and ils
controls is a must for quality production.

In lhe tanneries, the raw maferials go through different chemical and
mechanical operations and finally come out as finshed ieathers. Tannery
operations can be broadly divided into three categories, which are illustrated

in the following headings.



2.1.1. Pre-Tanning Operations

Tanning may be performed in many ways, like vegetable tans, chrome tans,
oil tans, etc. The pre-tanning operations of different tans are not similar but
vary a little bit. The pre-tanning operations {(in a normal sequence} ars
discussed in the following ways [1-3].

Flayirg: This is known as remaving the skin or lwde from the animal. Proper
methods and more atiention should be given in this operation. The animal
should be in & clean, dung:-frea, healthy condition and the slaughter rapid
and efficient. Bruising should be avoided. It is then bied to remove blood
from the carcass and also from the small arteries and veins of the skin. If this
is not done quickly, the blood clots therein, readily putrefies, giving rise to
blue-black markings in the skin and areas of putrefaction in these regions. It
is usuai to hang the beeast up by the hind shanks on a transporter rail for this
pUlpOSe.

Curlng: it is a temporary preservation of hides and skins during
transporiation or storage. It is not always pessible to sand the hides and
skins during transportation or storega. It not always possibie to send the
hides and skins to tanneries immediately after flaying beceuse the source of
collection and the tanneries are not generslly located in the same area. The
time gap batween the flaying operation and the start of tanning operations
vary from one or two manths. If hides and ekins are not cured just aftar
flaying, thay get completely putrefied within 2/3 days. Curing may be done in
many ways like curing by controlling temperaturs, pH value, using toxic
meterials, sun drying, salting-wet salting, brining and dry salting, etc.

Soaking: Soaking is a freatment with water to restore ‘cured’ hides and skins

to & natural raw condition. This is actually the first tannery operation. During
curing hides and skins Iose large quantity of its physiological content of weter

10



and unless the farmer regains this water during soaking aperation good

guality leather cannot be produced. Fig.2.1 shows the soaking operation [4].

Fig.2.1  Soaking operation [4]

Liming: In this operation (Fig.2.2), the hides and skins are treated with milk
of lime with the addition of sharpening agents like sulfide, etc. The objecls of
this cperation are mainly 1o,

. remove the hairs, nails, hooves, and cother keratinous matters
. remove natural grease and fat
. swell up and to split up lhe fibbers to desired extent and

* bring the collagen to a proper condition for satisfactory tanning.

Fig.2.2 Liming operation [5]

11



Unhairing: This is an operation {Fig.2.3;, which is used to remove the hair.
Diferent processes like sweating, enzymeing, painting or using in an
unhairing machine also do unhainng. This operation may be performed using

a single pit system, three pit system, or in drum,

Fig. 23 Unhainng operation [&]

Fleshing: This is the next operation where unwanted fat and flesh from the
hides and skins are cut away. This operation may be done by hand with the
heip of a knife or using a rubber roll fleshing machine. After liming the

unhaired and fleshed hides and skins are known as pelts.

Deliming: Pelts are taken for the nexl operation called deliming. The object
of deliming s to remove lime and other alkals from the limed pelt by
chemical treatment. The removal of alkalis from the pelts befare tanning is

important and essential for the production of good quality leather.

Bating: Limed and partially delimed pelts sometimes required additional
treatment known as bating as shown in Fig.2.4. According to the class of
leather it is intended to make In this operation pelis are treated with a
solution of proteciytic enzymes derived from different sources. The hides or
skins are delimed to apH of 8.0-8.5 and washed. This s the degree of
alkalinity at which most enzymes show greatest digestive power. The
goods are then usually paddied or drummed in

12



300-500% water at 37°C with a 1-2% addition of the powdered enzyme
mixture. It is important to maintain the p" and temperature accurately, as
slight vaniations give a great ioss of bating power During bating operation of
different classes of leathers temperature, duration of bating, strength and p"
value of bating fiquor must be considered as important factors for the
production of quality leather.

g e .
Hﬂrﬁﬁg ﬁ@ﬁﬁg i
P ._ 1 F

ww¢W$
u.“" :
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Fig.2.4 Bating operation [7]
Pickling: The use of liquors containing acid and salt is referred to as
pickling, which is commeonly camied cut in the usual wooden paddies and
drums or processors. The salt stage of pre-tanning operation is the Pickling.
In this operation delimed ¢r bated psits are again treated with a solution of
acid and salt. This is the most imporlant and essential operation, which bring
the hides of skins to the right acidity for the next operation tanning.

Tapning: The {anning process converts the protein of the rawhide or skin
into a stable material, which will not putrefy and is suitable for a wide variety
of purposes. There is a vast array of tanning methods and materials and the
choice depends chiefly on the properties required in the finished leather, the
cost of the alternative matenals, the plant available, and the type of raw
material. Tanning may ba done in many ways like mingral tanning {Chrome
tanning, Alum tanning, kon tanning, Zircanium tanning etc.), Non-mineral
tanning (Aldehyde tanning, Qil tanning, Resin tanning, Synthetic tanning,
Combination tanning etc. actually). Tanning s a bast technclogy, on which

13



the quality leather produclions are widely depended. During tanning the p"
vaiue, concentration and temperature of using chemical or its mixture must
be seriously controlled. But to get the leather of good quality chrome and
vegetable (as used in large scale) tanning materials are not sufficient such
as chrome tanning materials can produce leather shrinkage temperature but
not the fuliness of leather. On the other hand, vegetable tanning materials
procedure leather with good fullness handle and exceflent buffing property
but at the cost of grain tightness, light & colorfastness and eiasticity. In this
operation proper penetraion of tanning matenals, P" Value and fixation or

basification is maintained.

Wet-blue: Freshly tanned chrome leather which has not been dried out, efc.,
is referred to as being “in the blue” {(from the coler, which goes much paler
on drying). It is very important to remember Lhat all blue leather develops
acidity on standing or ageing.

Blue chrome leather has a very strong affinity for many dyes, fat-iguors and
vegetable tans, but this becomes much less afler drying, owing to changes
which occur in the chrome sulphate complex during drying or ageing. Wet-
blue chrome leather is leather is exporled in large quantities, especially from
countries where there is not a highly developed industry making firushed

leather articles such as fashion shoes, clothes or bags.

2.1.2. Post-Tanning Operations

Past tanning operations may be divided into ftwo major classes like crusting
operations and finishing operations, which are illustrated in the following
ways.

2.1.2.1. Crusting Operations

Scouring: scouring is the operation where excess tan liguor to drain from

the hides or skins, and to keep them in a damp condition for a day or more.
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Where flat leathers are required, the skins are drained flat to avoid any
tendency for the fibbers to set a creased condition. Common methods are

harsing up and piling.

Sammying: The next operation is sammying as shown in Fig.2.5 where
excess water is removed from the hides and skins, passing through the roller .
of the hydraulic or mechanical operated sammying machine. Setling out-
where wrinkles are removed and flatten the leather. Giling—where, to make

the leather grains flexible and have good color,

=it

rrrrrr

- AR mha
ik

Fig.2.5 Sammying operation [8]

Splitting: In splitiing operation (Fig.2 6) the leather may be split into different
layers (If the hide or skin 1s thick enough e.g. 3mm may be spiit into two
layers—a grain layer of 2mm and a flesh layer of tmm.}. The band knife

spliting machine is almost universally used today

Shaving: Shaving operation makes even thickness from the uneven
thickness of hides or skins. The quality of finished leather depends to a great
extend an the degree of uniformity in shaving. If the thickness of the leather
is not uniform throughout the area; the mechanical effects during finishing
operation like staking, glazing, ironing pressing etc. will be non—uniform on
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the leather surface and the total absorption of seasen by different porions of
the leather surface will be different.

Fig.2.6  Spliting operation [8]

Washing and Meutralization: This is a fanning step (Fig.2.7). The pH is
raised 4 0 to 8.5 by remaving free acids that are present in the wet blue. This
step determines many of the properlies of the lealher when processing is
ended. Vegelabie extracts and syntans can be added to give the leather its
desired feel when made into the final product. Retanning can make the

ieather sofler or firmer

Fig.2.7 Neutralization operation [7]
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Sammying-Setting: In this cperaton where the rollers of this machine
compressed the leather and make it firm and flat. Sometimes sammying and
Seling are done together in a single machine.

Drying: The final step of crusting operation is drying (as shown in Fig.2.8)
Drying of leather means removal of water from sammying leather by thermai
means at e temperature far below the beiling point of water. [t may broadly
be classified into two categories like (i) evaporating {(vacuum} drying and ()
convective drying {tunnel drying).

ST

Fig.2.8 Drying cperation [8]

Vacuum Drying: The normal atmosphere exerls a pressure of about 14 1B
per square inch when water boils at 100°C. If the pressure |s reduced the
boiling point and can be evaporated more easily and quickly in a vacuum.
Here vacuum pressure created 1s 53 mm of mercury. At this low pressure the
water in the leather readily evaporates with the heat, and the water vapour s
sucked through the porous felt into the vacuum systems. Here drying may be
completed in two or three minutes, whan the vacuum 1s stopped, and the
head assembly rose usually by a preset time switch. The evaporative
temperature would be 70-80°C. In case of evaporating drying feathers are
kept in a leak proof closed room and the air pressure of the room is reduced
by means of pumping to maintained a cerlain negative pressure (vacuumj.

For creating vacuum in the room boiling temperature of water remains in
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leather reduced and evaporated from its surface; Vacuum dryer works on
this principle. Besides this, some alternative methods of drying like radiant
heat drying, high frequency drying, heat pump drying, fluid bed drying, high
velocity air drying, solve drying, etc are used in different cases.

Tunnel Drying: In convection drying, leathers are hanged in a room and the
air temperature of the room is always maintained at a certain degree higher
than the temperaiure of the leather by means of ventilating fans or opening
louvers Tunnel drying. Where the only contro! on a drying plant is the dry
bulb temperature of the inlet air, it is often found that the drying is fasler, or
the |leather driet, in winter, with cold external air may be 30°C and either 25%
RH or 80% RH giving either very good drying or very poor drying.

During drying, the leather tends to shrink in area, particularly afler lhe water
content has dropped below about 25%, and these shnnkage forces can be
quite strong. Vegetable-tanned leather usuaily shrinks less than the olher
types. Normally, higher drying temperatures produce greater shrinkage and
crust leather. If lemperaiures on the wet leather are toe high, they can cause
“hurning” or permanent shrinkage to a hard, cracky state. Vegetable-tanned
iealher is usually dried below 50° G, chrome leather beiow 70° C and
chamois below 45° C.

2.1.2.2. Finishing Operations

Finishing operation of leather are performed in many ways and varied on
different factors like types of leather, requirement of the leather goods, etc.
The most commen finishing operations are illustrated below.

Vibration-Staking: vibration-staking is the softening operation, which jacks
the leather flex and soften in many ways like hand staking, using slocomb
staking machine, Svit Molissa system, Vibrating Staking, etc. This system is
the pummeling and flexing aclion of a series of tools, which vibrate vertically
against the horizontal skin. The skin is conveyed through the system by
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laying it {sandwich-wise) between the upper and lower elastic conveyor
bands The speed of throughput can be controlled by the speed of these
conveyors. The vibrating tocls then act externally on the conveyor bands
holding the skin between them. The pressure and working action of the tools
can be adjusted to suit different skins and even different parts of skins
{e.g. differences between flank and backbone). Once the machine has been

adjusted i 13 cépabre of a very high output with unskilled labor.

A variation of this vibrates the togis horizontally as well as verlically, giving a
mare vigorous two dimensional action less prone to leaving small round tool
marks on the leather. Care must be taken in adjustment to avoid excessive
wear in the expensive transport bands

Toggle Drying: After staking the ieather is dried under stretched condition,
so that the fiber bundles, which have been separated from each other by
slaking, may not stick together again. It is done by toggle dryer.
The simplest method 15 to set out the skin well and then nail it out flat op
boards. This enabtes it to be stretched out and the shape adjusted to some
extent. It gives flat leather but there is a tendency for shnnkage strains to
make the skin thinner and harder and to distorl or weaken the ooser flank
areas. It is commonly used for vegetable-tanned light leathers and skivers.
Drying tends to be slow and limited to one side, the board inhibiting drying on
the other side. Toggling 1s similar in principle but the wooden board is
replaced by toggling frames, either of heavy gauge wire meshes or
perforated metal Toggles hokd the skinwhich "spring ¢lip” on to the skin and
peg into the holes in the frames.

A major merit of tension drying systems is that the leather cen be strelched
out to give maximum area yield, which is the basis on which most leathers
are sold. Tension drying can, in some cases, increase the area by 15%.
Errors in judging tha amount of tension needed, without losing handle, ete.,
are of prime financial importance. A significant factor can be the loss of area
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caused by the necessity to trim off the toggle or nail marked areas of the
leather.

Jaw Staking: This machine flexes and softens the skin of ieather. The two
jaw arms open as the crank moves, them forward. The skin is aid between
them and is held by the clamp against the clamping bar. In some designs of
this machine is omitted and the operator holds the skin against a bolster bar
with his body. On the outward stroke the arms close and the skin is trapped
between the roller on the top jaw and the blades on the bottom jaw. As the
arms move back, the skin is stretched and flexed at an acute angle over
these btades. The degree of staking given may be increased by depressing
treadle, which raises the bottom arm and jaw. This machine can give a very
vigorous softening action. It requires skili Ip get the best resuits, e g to avoid
pleating, teanng or bagging and is more commonly used for the softer types

of mineral tannage, e.g. glace kid and, particuiarly, gloving leather.

Finishing or Seasoning: This is the operation, which improves the
appearance of the leather surface. In many cases a transparent film or
coating may be applied which modifies the skin. The mixture of water with a
very small amount of egg albumen, lined muciiage or cellulose ethers abate
most commen seasoning solutions. The other seasoning additives are ail
addition, wax, etc. )
Buffing: Buffing is the best operation, which consists of grinding the leather
surface with an abrasive, and is akin to sandpapering which is shown in
Fig.2.9. lt is used on the grain to remove surface blemishes and thus provide
a more uniform surface, to which pigment and other finishers can he applied.
It may be performed using a number of machines like throat type buifing
machine, lightening type-buffing machine etc.

The buffing cylinder is of melal about 7-9 inches diameter and may be of
various widths from 10-24 inches. It rotates at about 1000 rpm. In case of ai
buffing machines the surface of the cylinder is covered with buffing paper
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(coated with abrasive girl) clamped tightly and uniformly in position. it is
important to keep the paper free from accumulations of leather buffing dust.
A revolving brush below the cylindar does this. The cylinder is encased and a
fan draws a strong blast of air past it, camrying the dust along ducting to a
dust collecting system. In most cases the rotating cylinder is also given a
small, sideways, oscillating movement te prevent long scratch lines being
formed on the nap. Norma! Swedes are buffed on the flesh side, while Ooze
and Nubuck or velvet Swades are buffed on Lhe grain side wath finer papers.
“Snuffing” is a term, which denotes finer buffing on the grain side, while
*flutfing” denotes removal of surplus flesh. For coarse, heavy work buffing
papers of 80 grit sizes are used. 220 or 320 are common for shoe Swedes,
whilst 400 is for the finest work.

P " 4 - . -4
- C - LU I o 0 L RS L

Fig.2.9 Buffing operation [G]

Polishing: Polishing is used to polish the surface of the leather before and

after spraying of pigments as necessary. Here a roller and polishing brush
rotary type.

2.1.2.3. Coating

Coating is done by three methods like; pad coating, spray coating and
curtain coating. Pad coating end spray coating are generally used in
combination wilh one another; whereas recently devaloped curlain coating is
an independent system, which is suitable in a tannefy where daily production
is very high.
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Spraying: in this technique the season or finish solution is fed 1o a spray gun
by gravity or mmpreséed air where it is ejected from a fine nozzle or orifice
by pressure as a spray of fine atomized droplets which are blown onto the

ieather surface. Spraying are two types like hand-spray and rotary spray

Hand spraying: Hand-spraying is the operation used for small-scale
production |t is desirable that these droplets should then flow together to
give a continuous wet film on Lhe teather before drying. Failure to flow out
may result in poor ancharage, poor rub-fastness, and loss of gloss, poor film
strength or non-smooth film surfaces, e.g. “orange-peel” effects.

Here the compressor supplies compressed air to the reservoir at pressures
between 40-70 |b per square inch. From here it passes through a pressure
regulator and filter, which removas any trace of compressor oil or water,
and thence to the spray gun. The finish is fed into the gun by grawty or by
pressure and is projected from the nozzle as a fine, "atomized” spray on 1o
the leather The lealher is normally hung or laid on a frame. An exhaust fan
behind the frame removes surplus spray.

Auto spraying: Auto-spreying is the operation used for bulk  production.
Here the guns are mourtted on the arms of a rotor, which rotates above the
conveyor band. Once again the spraying of the guns is hmrted to the peried
of tme when |eather is actually beneath them, by mounting sensing elements
on the rotor arms =0 that they will sense the incidenco of leather beneath
them just before it comes beneath the adjacent spray gun. These sensing
elements may be of the photoelectric eye type or the ultrasonic beam type.

Uniform dosage of the leather surface is important and this can  depend
not only on the amount being sprayed from the gun, which is adjustable by
needle and air setlings on the gun, but alsa on the spray pattern of the guns

and the speed of the conveyor moving at 11 meters per minute, an overap
paltern is obtained

22



Glazing: Glazing 1s a huigh pressure polishung, done 1 rolling machine. Kid
and calf leather, whose finishing mixlure are always prepared wilh protein
binders, are glazed under a glazing machine for a high degree of glaca.
Glazing produces a high gloss and also smoothes out and flatlens the grain
surface. The friction momentarnly produces a very  high temperature on the
jack, and the machine is used in conjunction with specially compounded
finishes, which are designed to give a high gioss under these conditions.

Rotary ironing: Rotary imoning is a pmcess where the leather is passed
over a polished and heated steel cylinder, thermostatically controlled at a
pre-set temperature, producing an ironing effect. The Finiflex machine
resembles a setting out machine, the leather surface being pressed against a
smooth top cylinder heated intemally to a pre-set temperature This gives a
smooth, glossy surface by the comtunation of pressure, heat and friction
which is caused between the fastar moving periphery of the heated cylinder
and the slower moving leather surface. It also has some sofening action on
the leather, In contrast to plating.

Embossing and hydraulic-press plating: In this operation leather is
placed in the embossing die sefting tangible of the hydrauiic press Pressure
Is applied through the ram on the leather and the fiber structure of the leather
surface becomes distorted so that on release, it retains the mirrar image of
the hard surface. For the better result the leather is litle bit heated and some
times moist The arl of tooling leather by hand with hot tools has been used
for many decorative purposes. There are certain obvious precepts, the sofler
the leather the easier it iz to emboss but the less permanent the emboss to
subsequent flexing or handling of the leather. It is known that the lealher at
the nomal 14% moisture content becomes more plastic at higher
temperatures, embosses better and retains the imprint better than when the
leather is cold. At higher moisture contenls the effect is even more
pronounced. These damp, thermoplastic properties have bean exploited not
only by the hand tooled but also by the shoemaker in shaping the sole and
lasting the upper. f moisture and heat are used in lasiing the shoe toe and
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heel, a reversal of the phenomena may occur, i.e. the embossed paltern
of the leather may be lost. Traditionally, vegelable-tanned leather was
chosen for ease of embossing and retention of paltern as opposed to the
more elastic nature of full chrome leather, which requires  higher pressure
and temperature, greater humdity and longer dwell time to achieve
agquivalent.

Measuring: Measuring is the operation to measure the square feet of
leather. It is a light-scanning process measuring by computer.

Dyeing: Dyeing is an impr::rtant finishing operation. It may be done by
different methods like drum dyeing, paddle dyeing, tray dyeing etc. Dyeing
performance mostly depends on Lhe theory of colar production Dyes may be
classified according to their chemicai nature (Sulfur-dyes. Notrp-dyes etc.) or
according to their application (Acid dyes, Basic dyes, Vat dyes etc.). The
quality production of leather mostly followed the resultant of the finishing
operation. So, in the competitive market, all lhe leather manufactunng
industry should be taken special atlention on this operation for selling or
exporting their goods.

2.2 Quality Contro! Activities of Leather in Chemical
and Mechanical Operations

Many types of chemical and mechanical operations are simultaneously
performed for guality lealher production. All types of involved operations
must be accomplished according to particular scientfic degree of control
excesding this limit or at all not reaching the degree may cause detrimental
effect to the leather. Some of the controlling parameters are discussed in the
following headings:

Revolution control: Revolution {rpm) of drums or paddles in different

operations is controlled for different operations are performed in different rpm
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of the machine. The rate of chemical reactions are vigorously conducted by
this type of examples are given in Table-2.1.

Table-2.1 Revolutian (rpm) control for different operations [1]

Machine Operation l R.P.M
Paddle Soaking and Liming 2t03
Soaking—=Limmg 203
Crum Delimmg->Tanning 7to8
Retanning 12to 16
Dry miliing 14 to 20

PY value control: Using PM meter, P” or hydrogen ion concentration is
checked and thereafter controlled for different chemical operations in quality
leather production. Some typical contrals of P ranges by P" meter are listed
in Table-2.2.

Table-2.2 P value contro! for different processing [2]

Processing P" Meter Control
Soaking P (7.0-8.0)
Liming P"(11.0-12.5)
Deliming P (7 8-8.2)
Bating P (8.3-8.5)
Pickiing P ({2.5-3.2)
Chrome Tanning P" (3.5-4.0)
Neutralization P (4,5-5 5)
Retanning P {4.0-4.5)
Dyeing P (4.5-5.5) ]
Fatliquoring P (4 5-5.5)
Impregnation P (6.0-7 5)

Temperature control: Temperatures are obviously controlied for different
chemical reactions to ensure quailty product. Temperatures are measured
using different thermometers, amang them themmocoupte thermometar is
more reliable and sensitive, and temperature may easily be controlled using
temperature controller either analog ar dgital type. A list of applying
temperature ranges for some operations in the production quality !eather is
given in Table-2.3.

25



Table-2.3 Temperature control during different operations (3]

Operation / Machine Temperature (°C)
Tunnel drying 45-50
Vacuum  drying 60-85
Dyeing for tanned upper leather 50-55
| Bating 37 [
| Ironing / piating 80 |

Pressure control: Pressure control s a must for different mechanical
operations involved in quality leather. Working pressures of fleshing
machine, sammying machine, seting out machine, glazing machine,
hydraulic press, roto press, ironing machine are serously controlled other
wise quality of product may not be maintained. Here some examples are
given illustrating pressure control in Table-2.4.

Table-2.4 Pressure control during different cperations [3]

Operation / Machine Pressure {bar)
Sammying (for cow) 60.0
Sammying (for goat) 70.0

Plating 50.0

Concentration control: Barkometer is commoenly used for contrelling
vegetable tanning operetions by adjusting the density of tan liquor. Twaddle
hydrometer is designed for specific gravity determination of different acid like
H,S0,, HCI, and HCOOH etc, which are exiensively used in guality leather
production.

Shaving control. Shaved thickness 1s of great care for quahty leather
produclion. Manufacturers shaved their leather thickness according to its
final use. There 1s a strict and particular specification for shaved thickness of
different leathars. Some spedcifications are given in Table-2.5 according o
final use for shaving control.
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Table-2.5 Thickness of different leathers for different uses [1]

Leather Fields of using Thickness
Bottom leathers for men's outscle bends 3-4 mm
Heavy | Boftom leathers for women's outsole bends 3-4 mm |
Bottom leathers for Insole shoulder and bellies 3-4 mm
Uphclstery hides 1.5-2mm
Leathers | Split hides for travel goods 3-4mm
| Dressing hides for saddler 4—5mm
Gloving | Dress gloves {ladies) 0.3-0.5 mm
Leathers | Dress gloves {men) 0 7-0.8 mm
industriat gloves 3.4 —2.0mm }

Drying control: Different types of drying methods are used practically.
These methods have ther typical control of different faclors.

Vacuum drying' Yacuum drying process is quick takes only 2-10 minutes,
but care must be taken regarding to heat of plates, time of dwell under
vacuum pressure of the hood of leather, etc. Some specification of vacuum
drying of different leather is given in Table-2 &

Table-2.6 Temperature and time conlrol during vacuum drying [2]

. Type Temperature (°C} | Time {sec.)
Goat skins full crome leather 65-70 45
Goat skins full vegetable leather 45-50 30
Cow full chrome leather | 60-65 35
Cow full vegetable leather ] 45-50 30

Tunnel drying: During Tunnel drying time, pressure, temperature, humidily
should be strictly controlled for quality leather production Scme specific
controlling in tunnel drying is given tn Table-2 7.

Tahle-2.7 Temperature and time control during tunnel drying {2]

Type Temperature (°C} | Time {hours)
Full chrome leather {cow) 60-65 2-4
Full chrome leather (goat) 60-68 24
Full vegetable leather {goat) 40-45 3-5
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Machine capacity control: The machinery and egquipment are using in
leather processing industries, shouid be operate within their capacity limit.
Every machine should operate at their capacity ranges to get the maximum
pessible efficiency. Specifications of some sorls of machinery including their

horsepower and capacities are given in Table-2.8,

Table-2.8 Capacity control of different machines {1-3]

Machines H.P Capacity
Paddie 75 750-800 Kg
Liming drum 10.0 1000 kg
Dehming, Bating and Pickling drums | 10.0 1000 kg
Fleshing machine for hides 12.0 20 hides/hr.
Fieshing maching for sking 100 200 skins/hr
Chrome tanning drum 100 1000 kg
Samming machine {Hydraulic & | 20.0 60 hides/hr; 100 skins /hr
pneumatic) .
Splitting machine {mechanical} 1 20.0 85 hides/hr; 100 skins /hr
Shaving maching (hydraulic} 140.0 80 hides/hr; 100 skins /hr
Putting out machine 15.0 25 hides/hr; 50 skins/hr.
Dyeing drum 7.5 100 hides/hr; 150skins /hr
FPutting out machine 15.0 100 hidesthr,; 200 skins/hr
Reversible setting machine 200 80 hides/hr; 100 skins /hr
Reversible setting machine 12.5 150 hidesAr.
Vacuum dryer 15 45 hides/hr; 80 skins /hr
Cabinet dryer (25 frames) 5 100 hides/hr.; 200 skins/hr
Slocomb staking machine [5 80 hides/hr, 120 skins/hr
Vibration Staking machine 115 150 hides/hr; 200 skins /hr
Dry milling drum (high speed) 110 300 kg/hr.

_Lighting buffing machine 20 60 hides/hr; 90 skins /hr
Buffing maching 5 30 hides/hr; 80 skins/hr
Air blast dusting machine 17 400 hides/hr.

Dust collector 10 — e

Polishing machine 12.5 80 hides/hr; 100 skins /hr.
Auto spray unit [ 10.0 400 hides/hr; 800 skins /hr.
Compressor 10.0 ———

Spray booth 1.0 150 hides/hr,

{(3lazing machine 3.0 60 hides/hr; 120 skins/hr.
Hydraulic press (600 tons) |25 85 hides/hr; 100 skins /hr
Fini flex 60 20 desfhr.

Measuring machine {Electronics) 10 200 hidest/hr, 200 skins far
Ironing & Embossing 80 hides/hr; 100 skins /hr
Toggle drying | 80 hides/hr; 100 skins /hr
Tunnel drying | 200 hides/hr; 250 skins /hr
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Some other controlking activities invoive in mechanical operations are staking
control, toggling control, control in air-conditioning, bufing control, safety
control, tme control, ergonomics and ils control, etc. So, all the leather
manufacturets have to bear in mind that all these specifications for
controlling the machines for performing mechancal operations efficiently to
ensure quality leather production and to enhance proper supply of quality

leather products in the competitive market.

2.3 Processing Needs of Medium and Small-scale
Tanneries

In Bangladesh lhere are now 206 small, medium and large tanneries out of
which 186 are located at Hazaribagh. About 94% of the total supply of hides
and skins of the counlry is processed here. Qut of 206 tanneries, 112-118
(small scale tanneries) units have facilitias for processing wet blue leather
only, which are located at Dhaka. From the survey questionnaire {based on
capacity and employment condition) of 116 small-scale tanneries at Dhaka,
the production capacity of wet biue leather of 51 smali-scaie tanneries is
sbout 80 milion square feet per annum but the actual production rete is
about 40 miliion square feet per annum.

On the other hand, about 50 smail-scale tanneries which are closed due to
the lack of the capital-investment, technological knowledge, high-cost of
machinery facilities for producing crust & finished |eather after the ban of
wet-blue leather production at the year of 1990. About 10 tanneries are
converted into the chemical business supplying lealher chemicals to he
tanneries. Table-2.8 and Table-2.10 show the present situation of small-
scale tanneries and the capacity of wet-blue production of 51 mall-scale
tanneries in Dhaka city. Table-2.11 shows the employment data of the 51
tanneries of the wet-blue production and the production capacity data of 51
small-scale tanneres is shown in Table-2.12.
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Table-2.9 Fresent situation of smali-scale tanneries

No of small | No.ofsmall | No. of small | No. of small  § Neo. of small
tannaries tanneries on | tannerias tanneries tannenes not
running closed converied to | to
business investigated
116 51 50 1G 5
100% 44% 43% 8% 4%

Table-2.10 Overall capacity of wet-blue production of smail-scale tanneries

| Total surveyed

Capacity of the small-

Actual capacity of the

tanneries on running scale tanneries {million { small-scale tanneres
square feet} __| {miliicn square feet)
51 &0 40
100% B86.67%

Table-2.11 Employee serving in 51 small-scale tanneries

Total Manager | Accountant | Technologist | Technician | Skilied
number of worker
employees
836 50 49 45 63 728
100% 5.34% 523% 4 81% 8.73% 77.8%

Table-2.12 Categorized capacity of small tannenes

Category of small | Production range | Production range | Production range |

tanneries {50-150 {151-230 (231-500
pieces/day) pieces/day) pieces/day)

Small tannery 30 10 11

% Involve 55.8% 19.6% 2186%

Froduction 82000 44000 74000

(fiday) :

The medium scale tanneries can process leather from raw hides & skins to

crustieather, There are two types of medium scale tanneries for the

processing needs like mechanized crust leather tanmery and semi-
mechanized crust leather tannery. Fig.2.10 and Fig.2.11 show the

processing needs from crust to finished leather for mechanized and semi-

mechanized crust leather in tannery. The small-scale tanneries have facilities
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for procassing wet blue lealher only. It is efso known as non-mechanized

tanmarias.
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Fig.2.12 Processing needs from wet blue to finished leather in non-
mechanized crust leather tannery [3]

The above-mentioned pracessing needs of the diflerent tanneries can be
completed in CFFC established in 1987 with the IDA assistance in Lezther
College, Dhaka to facilitate production of finished leather by small-scale
ieather producers for local supply.
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DEMANDS OF HIDES & SKINS AND
NEEDS OF COMMON FINISHING
FACILITIES CENTER

Hides and okins are derived as by-products of the meat industry. In
Bangladesh cow, buffalo, sheep and goal are slaughtered for meat ail over
the couniry. Annual data on population and availabitity of hides and skins in
Bangladesh is given in Table-3.1.

Table-3.1 Annual data on population and availability of hides and skins in
Bangladesh {8,10

Species Population | Availability of hides & | Availability of hides &
{mitlion) skins (million pieces) { skins (million square
feet)
Cow/buffalo 24.31 5.31 118.00
Goat/sheep 32.70 19.70 84.00

The collection, trading and marketing of hides and skins opsrates through a
long established network of butchers, small and large agents, and fraders.
Weekly markets that serve for collection, and major merkets that directly
serve the tanning industry exist throughout the country.

Large traders in the major markets have their agants in smell feeder towns
and villages. These agants receive higes and skins either through dealers or
directly from butchers. Often villagers transport hides and skins to reach the




tannery from the time of their remova! from animals. Sometimes it may take
longer.

3.1 Demand of Hides and Skins

Hides and skin, constituta one of the major source of foreign exchange
eamings of Bangladesh. The economic potential of these resourcas in terms
of value addition, expart eaming and employment stil: remains unutilized for
lack of appropriate processing and product diversification. In view of the
shifting of leather and jeather products manufacturing base from developed
to developing countries for cost competitiveness, Bangladesh having local
supply of hides and skins and a jarge pool of cheaper working force can
increase the expart eaming and employment by several folds through
conversion of hides and skins into various consumers products for expart,
the following measures have been suggested for a sustained development of
the leather sector industries.

With limited domestic resources and narrow export base, the economy of
Bangladesh is dependent greatly on foreign loans and grants. Agriculture
shares about 38% of Gross Domestic Product {GDP), whife menufecturing
sector eccounts for about 18% end the tertiary sector shares about 46%. The
major expart items of Bangladesh ere readymade gamments; jule & jute
products, frozen food, (sather & leather products, vegetable and tea that
account for ebout 80% of the total export eamings of the country [11}.

Hides and sking, the basic raw materials of leather end leather products
industries occupy important position in the industrial sector in terms of
manufacture, value addition, expart and employment. The economic
potentials of these resources heve been remaining under utilized for went of
pragmatic devetopment policy and product diversification. Bangladesh
heving a sizeable surpius exports aboud 180 million square feet hides and
skins in the form of teather and leather products, the major being crust
leather, en intermediate produc! which is used as raw material by finishera in
M



importing countries. Having local supply of quality hides and skins and large
pool of educated cheap work farce. Bangladesh can easily enhance expart
eaming and employment of jealher sector by several folds by converting the
available hides and skins into leather products.

In 1977, the Govemment of Bangladesh adopted & development strategy to
edvance the leather industries for production and expart of valus added crust
and Finished leather and ‘eather products to increase the fareign exchange
eaming of this potential sector. Despite concerted efforts made by the
successive govamment over two end 2 half decades under coverage of tax
incentive policy measures including imposition of ban on semi proceseed wet
blue leather export from 1880, the industry could not achieve the desired
davelopment end about 60% of the sector export still consists of crust
lgather, an intsrmediate product. The government finaily decided to impose
ban on crust leather export from July 2003.

Given these perspectives, the present study hes been undertaken to
exemning tha prasent manufacturing status of leather sector industries
including supply, collection and preservation of hides end skins, processing
capacity, manufecturing know-how, infrastructure facilities, institutional and
govemment policy supporta, management and marketing etc., identify
problems of industries, end to asses needs for a sustsinable development of
this sector for optimum utilization of economic potentiels of available hides
and skins.

Bangledesh has about 59.81 miliion heeds of live stock populetion consisting
of 23.25 million cow heads, 0.85 million buffale haads, 34.59 million goat
heads and 1.12 million sheep heads. The growth rate of cattie has declined
during 1995-2000. However, there was a steady increase in the growth of
goat and sheep popuiation. [ addition, the country imports mare than 1.00
mitlion live cattle’s from neighboring countries per year to meet the locat
demand of meat proteins.
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The annual supply of hides and skins in the country is about 187 million
square fegt consisting of 64.83% cowhides, 2.25% buffalo hides, 31.82%
goaiskins and 1.10% sheepskins. Hides and skina of Bangladesh are thinner
in substance and smaller in size but they have good reputation in
internationel market owing to fine fiber structure and good grains.

Hides and skins of Bangladesh suffer from various pre-meorem and post-
mortemn defects due to lack of proper management and health care of live
animals and comect flaying and preservetion of raw stocks causing a loss of
about US$ 150.00 million per year. There i3 no mechanized slaughterhouse
in Bangladesh. Only 12%-15% of the slaughter takes plece in semi-
mechanized slaughter houses et district headquaniers and the rest of the
slaughtering including entire Qurbani sacrifices, being 35%-40% of the
annual slaughters in Bangladesh iz done by unskilled personnel outside
slaughterhouse at hats, bazaars, villages and by road sides resulting into
imegular shape and knife cuts. The siaughterhouse by-products, except
hides/skina are thrown away in open space causing severe damage to the
environment Hides and skina are collected in Bangladesh from remote
slaughtering points and take ionger time to reach to tannefies for proceas.
Crude sea salt is used for preservation of raw stocks.

Thare are about 170 commercial axporters in laather processing sub-sector
of Bangladesh. They d¢ not have pemmanent leather processing
establishmant. They procure export orders time to time with the halp of
buying agents, some times sharing with them and process leather in different
tennenes particularly in ones. Having no establishment cost and some times
by use of sub-standard chemicala, they offer 15-20 percem loss price per
square-feet Compelfing the established tanneries to expon at a reduced
price, often at a loss causing a loss of sizeabie amount of export eaming of
the country. They also damage the trade and image of the country by short
supply and delivery of substandard goods. In case of any claim for fauky
delivery, they disappear from the market and frustrate the claim of the
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importers. On the other hand, commercial exports discourage technology
and product development in the country.

Buying agants work mainly for the intarest of buyers but realize commission
from axporters at the rate of 4%-8% of tha CIF vaive of exported goods.
They compete among themselves to attract foreign buyers offering low price
and often obtain transferable L/C, bargain with axporters and settle price with
a margin for themsalves. Buying agents are suppesed to check quantty and
quality of export consignmars on behalf of buyers before delivery of goods.
But they assume no responsibility of claims for bad deliveries.

Adopt @ long-term leathar policy for susiained devetopment of laather sector
industries for full use of the export poterttiats of this sector. The present state
of affairs of the industries like production capacity, supply of consumables,
manufacturing knowledge, management, marketing expestise, export
merketing, finance, infrastructure facilities, duty stuctures, poiicy
implememation regimes, etc. are to be taken imfo accounts while formulating
the policy.

A central fund of US$ 500 million is to be created to finance development of
lagther sector industries. A soft loan may be emranged from internationat
donors like World Bank, IMF, IDA and Asian Development Bank for this
purpose. [12,13]

3.2 Export Performance and Formulation of National
Leather Policy

Qualitative change in export eamings of leather industries is found in the tast
ona decade. Exports of crust leather as well as finished leathar and leather
products including leather footwear significantly increased. Since the ben of
wet-blue leather in 1990, the Palt at which tenneries are being modemized,
accomding to that space, export eamings are not increased. During tha last 5
years exports of finished feather remained static in a pieca. Lack of
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irfrasbructure facilities, obstruction in flourishing technical know-how, overall
discouraging in profiteering the export of finished leather and crust leather
are the causes of the inability of the Govemment. Table-3.2 shows the axport
performance of the leather sector in last cne decade 1890-2002. Fig.3.1
shows the export demand established in different yeara,

Table-3.2 Export performance of the leather sector in last one decads 1580-

2002 [14]

Year Tk in Crore US$ (million)
1990-91 483,54 137.13
1991-92 566.66 148.85
1992-93 B16.27 158.82
1993-54 765.18 192.02
1994-95 903.77 225.33
199596 886.31 241.15
1996-87 8945.52 222.08
1997-98B 1081.46 233.75
1998-99 1072.25 223.49

1998-2000 1252.11 24993
2000-2001 1668.50 290.68
2001-2002 1449.62 252.50

There is no altemative of value addition in export to ncrease the export
eaming in leather industries. The Governmernd should have a role in this
value addition process. The key way of the Government role in developing or
flourishing any industry is the government policy regarding that industry.
Several times steps have been taken to formulate a Netional Leather Policy .
to manifest leather industries, but never come to existance.

As there ia no Government Policy for leether industry, the works to devefop
the leather industry and control of the pailution have been impeded again
and again. Even after Govemment there is no palicy in leather industry, the
unwritten policies, which are followed, were not favorabie to the industry.
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Fig. 3.1 Export demand established in different years (Note: After 11"
Saptember2001 incident in USA, the world leather market
become very siow and the total expert have reduced t013%
than that of previous year) [15,18]

3.3 Needs of Common Finishing Facility Center (CFFC)

The processing needs of the medium & small scale tanneries can be
compieted in CFFC established in 1887 with the iDA assistance in Leather
College, Dhaka facilitete produclion of crust & finished leathes by smali scale
leather producers for locai supply. The medium scale tanneries also get
facility to process leather from crust to finished stage if necessary, because
the crust leather itself has demand in export market. According to the country
paper Bangladesh in SAARC Workahop by Fakrul Alam [17,18], in 2001-
2002, export of crust / finished leather was 184 million aquare feet, export of
leather footwear and goods {including domestic consumption 15% on export
quantity) was 220 million sguare feet. Table-3.3 shows the hides and sking
from different species in 2001-2002. Major slaughtenng of animalé happens
guring Gurbani Eid season i.e. 50% within 3 days, rest 50% in whole year.
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Here leather used domestically for leather products is almost 15% of the total
annual leather processing.

Table-3.1 Hides and skins from differon species in 2001-2002 [9,10].

Species Availability of hides & skins {million %
square feet)

Cow 132.00 80

Goat 66.00 30

Buffalo $.50 4.5

Sheep 12.10 5.5

Now we can analyses the capacity of the smali-scale tanneries t¢ face the
local demand of 33 million square feet of finished leather. Table-3.4 shows
the production statistics of different Lanneries in Sangladesh.

Table-3.4 Production statistics of different tanneries in Bangladesh [12,13]

Number of | Installed production | Actual production | Deficiency
tannery capacity (million {Million square feet)

sguare feet)
Large =13 BS 40 Mit
Medium=61 110 95 Nil
Small=132 75 45 Nil
Total 206 250 180 Nil

Actual Praduction (million square feet)
100 -1zgmszmrammemananss
Bn b
a0 ikl

61

Flg. 3.2 Actual production of different types of tannery [14]
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On the above statistical analyses in lable.3.4 and fig.3.2 show the local
demand for finished teather is 33 million square feet and the capacity of the
small-scale tanneries to process wet-blue leather actually is 45 miliion
square feet. So to meet thesa 33 million squera feat finished |eather demand
the CFFC, Hazaribagh, Dhaka facilitates the 116 small-acale tannaries to
process their leather from wet blue to crust and finished leather on Job basis.

Until 1689, hides and skins were used to export mainfy in the form of wet-
blus. With the introduction of Govemment incentive policy measures in 1977
and finally imposition of ban on wet blue export in 1980, thera has bean &
significant development in crust leather, finished leather and leather products
capacity in the country. But these smali tanneries are not capable of
producing high quality finished-leather by using modem technology due to
iack of the capital. For this reason amall-entrepreneurs take one or two
technical assistanca from the big tanneries. Smell-scale teather producers for
iocal supply established thinking about thia matter the CFFC in 1887 with the
IDA assistance in Leather College fo facilitate production of finished leathear.
The everage capacity for the CFFC is about 500 cowhides per day (10000
square feet per day). So for modemization of tannery zone and to face the
natien econamy for leather the CFFC at Hazaribegh, Dhaka for the existenca
of small-scale lanneries is essential. On the ather hand to face the demand
of small-scele tanneries the maximization of productionfincome also has to
ba done.
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chapter-4

STUDY OF CFFC AND OPTIMIZE THE
PRODUCT MIX CONSIDERING
DIFFERENT CONSTRAINTS

There are about 208 tanneries in Bangladesh, but most of them are using
traditional technology in their production. Very few of them ars applying
modermn lechnology partially in their manufacturing. Though, Bangladesh is
abundant with hides and skins. Among them, goatskins of western part of the
Bangladesh are world famous. Tannery operations for both hidea and skins
used in Bangladesh and related machinery and varnious controliing activities
involve both in chemical and mechanical operations are shortly illustrated in
Chapter-2. After tanning cperation, both physical and chemicai properties of
leather are determined by performing different tests and thus, proper
specifications are made. If modem technology is applied to the existing
tanneries and propar attention is taken in both the manufacturing of leather
and its products and making positive exporting policy to other countries,
huge amount of foreign currency may possible be eamed from this sector.

Wet-blue through cxust to finished leather is a rapid value addition process in
tannery industry. Currently, Bangladesh produces nearly about 180 million
square feet of hides and skins, whem 130 millicn square feet of cow and
buffale per annum and 50 million square feet of go&t and shaep per annum.
Out of them, only 15% are consumed by the local markat and the rest are
exported in the form of crust and finished ieather, Value-addition of this



higher manufacturing stage is about 200-300% and requires high skill of
manpower ingluding upgraded technofogy. So it is very important for tannery
industries o maintain optimum production of crust and finished keather from
the wetblue of cowhides and goatskins. Consequenca of non-optimal
proportion of these products wili result in improper production planning,
leading to a loss through output. This research work eddresses the problems
and shows how to overcoma the problems by adopting finear programming
(LP} approach. A comparison in terms of production volume betwean the
curment production planning approach and linear programming method has
been made.

4.1 Common Finishing Facilities Center (CFFC)

The Common Finishing Facilities Center (CFFC) was established in 1987 for
the small and medium types leather industries of the country particularly
located at Hazaribagh, Dhaka. The purposes of CFFC are to provide leather
finishing facifities to tha cottage and small scala tanning units at Hazanbagh,
technica! and in plarmt consultancy services to the tanning industry of the
country including laboratory testing/quality control facilities in ordar ta enabla
them to produce export quality finished leathar.

Hides and skine constitute a potential resource of the country and ranks
second to Jut® in respect of foreign axchange eamings. The annual
availability of hides end skins in the country is about 3.35 miilion piecesa of
cowhide, 8.0 million pieces of goatskin, 0.18 million piecas of sheepskin and
0.07 million pieces of buffalo hide. About 20% of these hides and skina ara
processed within the coumry into low-grade finished leather mainly for
domestic consumption and the rests exported in wet blua condition [19,20).
Wet blue is only the first stage of [eathar processing and ¢onsidered to be
the better preservation for transpert. Sizeable axport potential exists in
processing wet blua to crust and finished leather, Net foreign exchange
aaming are minimum 890% higher for crust and 120% higher for finished-

leather manufacturers.
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There were about 170 small and mediurnt types of tanning unils in the private
sector of which about 145 were located at Hazaribagh, the traditional tanning
centar of Dheka. Only a few units can be said large and modem in
processing or in equipment's. The lsather industry of the country is stifl
geared up mainty with wet-blue processing. The small and medium types of
tanning unit having no equipment’s to process finished leather for local use in
crude and unscientific methods and for obvious reasons their sub-standard
products cannot fetch proper prices. The leather manufacturing industnes
aexcept a few footwear units are at the family manufacturing stage and
disorganized.

The major constraints in the development of leather industry of the country
are lack of infrastructures, equipment’s and technical know-how required for
processing and deveiopment. While some of the tanning units have
mechanized in cortain phases, most of the units work with druma, paddle not
having techniciansftechriologists who understand chemicei processes
involved in leather making. Methods are passed on treditionally wrthout
modification or adoptian of improvead techniques. The Government desires to
develop the leather industry for optimum utilization of the potentials of raw
hides and skins and thus to increase export earnings of the courdyy. The
objectives can be best achieved by assisting in improving and modemization
of tha private tanneries. Since the leather processing involve costly imported
machineries and equipments and the scale of the most tannerias is
inaufficient to justify vertical integration with finishing facilitias, establishment
of a common finishing facilty and services center is proposed to help in
praducing quality leather and staady development of the leather industry.

Intematianal Development Association {IDA) agreed to help establish
common finishing fecilities and technical servicea center under the axisting
Bangladesh College of Leather Technology {BCLT), Dhaka. Third Small
Scale Industries (SSI-1Il) would help establish a program to provide commaon
finishing facilities and technical services for small and medium scale
tanneries under BCLT, The facilities and services would be owned and
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aperated by BCLT under a management committee, which would include
representatives of smal! private tanneries. Active privata participation ¢n
management would help ensure proper selection and use of the machinery/
equipmant. The BCLT has strong contacts with private tennaries and
technical know how useful in devaloping the industry. The finishing faciiities
couid he established on the premises of the College. The finishing facility,
which would be used exclusively for private tanners, would have a full time
plant manager and skilled operators. The finishing facility would not be used
for training purposes; graduates of the institute’s training program would use
the equipment only when the Principal has determined that they ara skilled
operators. Main function of the common facilittes center would be to provide
at commercial rates:

» Commeoen hidaes and skins finighing facility services o private tanneries.

« Technical services particularly for private sector tannenes including
laboratory testing and quality control and

« Effective in-plent consultancy services with the assistance of
consultancy services with the assistance of consultanta.

A two-phase system would be adopted; consultancy for the technical
services would be made available immediately, Half of the total equipment
costs would be made availabie during 1" year of oparations; this would be
sufficient to finish about 500 hides and skins per day. Afler 18 months, there
would be a joint review by the Ministry of Education, BCLT and IDA to
determine the capecity utilization of equipment’s; the extent to which smaller
tanneries heve been helped and the eptimum investment of remaining funds
in expanded and/or upgraded facilities for finishing or i{eather-goods,
additional technical assistance and reallocation to other components.
Estimated costs would include, commaon finishing facilities with capecity of
500 pieces hides par day (US$ 1.63 million); 48 man-months in advisors for
fraining in tanning and for assistance in managing the commen finishing
facilities
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The CFFC would be owned and operated by the Bangladesh College of
Leather Technology (BCLT), under a sevan membser meanagarmant
committee comprising of the Principal of the college, three representative
from the privete tanneries including chairman Bangiadesh Tanneries
Association {BTA) and one representative each from the Ministry of
Education, Directoraie of Technical Education (DTE) and BCSIR, the
chairman would bs nominated/selected by the Ministry of Educaton. The
CFFC would be axclusively used for the tanning industry. The trainees of the
college will be allowed to use the machinenes or aquipmant’s only when the
principai is satisfied that they are skilled operators.

The main object of CFFC is to provide services to the smali and medium type
private sector ieather industries t¢ enable them ta convert wet-blue into valus
added finished laather for exporl and thus to eam more foreign exchange for
the country and not intended to be a proft making crganization like
tanneries. However, the cost of the project wili be recovered through the sale
of the services to the tanneries at a commercial rate to be fixed by the
management committee of CFFC. The center will process minimum 500
pieces of finishad leather of various typas per day from wet blue. The export
price of finished leaiher is usually 200-300% higher than that of wet blus.
The finished leather from CFFC is used as raw materiais for the footwear
workshop and feather-products workshop of BCLT and the local market
consumes the resis.

The CFFG will have the facilities to process minimum 500 pieces of wet-blue
cowhides into different typas of finished leethers per day. The price of
finished leether is usually 200-300% higher than that of wet-blue. This CFFC
is self-financing tannery i.e. tannery which eam revenua through sale of
output (goods and / or sarvice). These may also be called directly productive
tannery. Table-4.1 shows annual value of output directly attributable to the
tannery. Here the annuat income of the CFFC is estimated to be Tk.77.70
lakhs with the opemating/recurring cost of Tk.55.1% lakhs. So, the net profit
per year is Tk.22.51 lakhs. By adopting LP appreach, the nat profit per year
48
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can be maximized with variation of product mix and compara it with the result
obtained by traditional method.

Table-4.1 Annuat vaiue of output by traditional method [18, 20]

ltems of ocutput [Minimum capacity| Rate | 1987-88 | 1988-89 | 1989-90
| (Piecesiday) |(Taka) (Taka) | (Taka) {Taka}
Sammying 500 250 | 1250 1250 1250
Splitting 500 12.50] 6250 6250 §250
Bhaving 50C 3.80 | 1750 1750 1750
?etaining, fat 500 200 1000 | 40G0 | 1000
iquoring and dysing
Setting out 500 3.00] 1500 1500 1500
Tunnel drying 500 3.00 | 1000 1500 1500
Macuum dnying 800 400 | 2000 2000 2000
\ibratory staking 1200 2.00] 2400 2400 | 2400
Toggle drying 500 150 750 750 750
Jaw staking 400 1.00] 200 400 500
Buffing 500 3.00 | 1500 1500 1500
Polishing 500 1.0C 100 500 500
Hand spraying 450 1.00 150 150 150
Auto-spraying 500 1.50 - 375 750
Hydraulic pressing 500 6.00; 1500 3000 3000
Dlg drumming 500 1001 250 500 200

gasuring 1200 0.50 | £00 600 &00
Caily output 22,200 | 25,425 | 25,900
Annual gutput |60,00076,27,50077,70,000

4.2 Product Mix Analyses

Production and business systems are key buitding blocks in the struciure of
modem industrial societies. Differarm human activities and the prosperity of
whoie nations ara highly dependent on the performance of production and
business systems. Companies and industriai fims, through which production
and business operations are usually performed, represant tha major sector of
today's global economy. Therefore, in tha last decade, companies have
mada the continuous improvement of production and business systems &
mitestone in their strategic planning for the new millennium. To remain
competitive, companies hava & maintain a high-tevel of parformance by
rmaintaining high quality, low cost, low manufaciuring lead timea, and high
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customer satisfaction. it is usually assertad that production and businass
operations have the potential to strengthen or weaken a company's
competitive ability. Therefore, and as a result of fierce competition and
decreasing business safety margins, efficient and robust production and
busineas operations becoma a necessity for survival in the marketpiace.

Because of this, impraving tha performance of production and business
systerns has been the primary interest of decision-makers and engineers.
Indeed, industrial Engineering (IE}), as a profession and a science, plays a
central role in the efforts towards improvemnent in these systems. Many
industrial engineering subjects such as Operations Research, Quality
Control, and Systems Modeling offer robust and efficient design and
problem-solving tools with the ultimate aim of performance anhancemant.
Examples of this performanca can be the throughput of a factory, the guality
and reliability of a product, or the profit of an organization [24-23].

Dasigning flexibility imto production and business systerns is, therefore, a key
matter for success and survival in today’s market. Businesses have
inevitable obligation to deal with supply and demand fluctuations, changes in
work scope, and trend dynamics of the market. Therefore, lean production
and business systems demand continusal improvement of delivary times,
operating costs, capadaities, matenal utilization, and informetion fiow.

Dynamic changes in demand, supply, and manufactunng stralegies force
compenies to make continuous changes to the product-mix. Making such
changes gracefully and effactively can be only accomplished when systems
design is based on flaxible production and business cperations. The issue
becomes aven more chatlenging when the frequency of product-mix change
increases. Thersfore, under such conditions, datermining the optimum
product-mix end anatyzing its implic:atioﬁs as an integrai pert of the design
process become essential for achieving robust and flexible production and
businass systems {24,25].
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4.21 Product Mix Decislon

An organization’s product-mix is the percemage of total output devoted to
each product [13]. In production, for exampie, in finished leather
manufacturing might have a preduct-mix of 70% cowhides and 30% of
goatskins. Product mix analysis focuses on detarmining the optimum
product-mix and highlights the imptications of varying the percentage of sach
product on different production and business activities. Since different
products have different production rates, the capecity requirements for each
mix of products may, in some cases, drastically change. For exampis,
increasing the proportion of a cerlain product in & preduction schedule may
require duplicating a certain machine tool to cope with the rate of production,
which may everiually lead to adding a parailel processing line and a new line
of products to make use of the added capacity. Therefore, product-mix
analysis aims at angwering the question. How does product-mix changes
affect system capacity? System capacity can be defined in terms of buffer
sizes and manufacturing resources types, set-up, utilization, and availability.

Product-mix decisions are usuatly influenced by the product selection
decision. When a firm has e current market for two or more preducts, e
decision is usually taken to introduca more than one product to the market in
an effort to increase market share and profitability. Deciding to produce mora
than one product type or to provide more than one-service leads fo the issue
of product-mix selection. Product selection decision is usually based on the
organization goals, environment, and the orpanization’s preduction,
marketing, and financing strategies. Onca product types are selected,
decisions must again be made within each product line with respect to which
mix of products to produce and which production processes to use in view of
cost, capacity, and the theory of constreints. Product-mix decisions are
typically dependent on merket research and marketing strategies. Thergfore,
the product-mix in a preduction plan is nof usually fixed. The mix may
change dynamically at differert time periods.
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4.2.2 Product Mix Decision via. Linear programming {LP)

LP is & gquantitative method of product-mix analysis with extensive in the
applications in the production and business Arenas. Many firme have found
that Linear Programming (LP) methods are useful techniques for assisting in
the product-mix decisions. LP is an analytical approach thet is utiized to
determine the optimum product-mix so that a certain criterion is met. Using
LP an objective function is maximized or minimized subject to a cartain set of
constraints, In most cases, the least costly mix of products is obtained from
the solution of the LP problem Other LP applications beside product-mix
datermination include mpitﬁl budgating, financial planning, work scheduling,
and line balancing. Therefore, product-mix determination can ba considered
as ona application of LP for shon-term scheduting. LP problems can be
solved using graphical method or using simplex method. Most large-scale
problems nowadays are solved using software tools by the computer.
However, it is always easential to gain at least a basic understanding of the
solution methodology along with the knowledge of how to formulate and set
up the problem, interpret the resuits, and draw the nght inferences. Johnson
and Montgomery [28] presented a Mathematical formulation for the product-
mix problem as a constreined LP model. They also illustrated two
approaches for dealing with unceriainty in demand. Applying the LP model
raquires the foliowing information:

» Revenue obtained from selling one unit of each product typs.

. Unit variable cost of producing a unit of each product typs.

. Required minimumn production level of each product type in the
Flanning penrod.

» Maximum potential sales of each product type in the planning pefod.

. Number of units of each resource that are required fo produce one
unit of sach product typs.

. Amount of each resourca availabie during the planning period.



Here in this problem between the two categories of product (cowhides and
goatskins} which product in the same saries of machines should be produced
in which quantity % @nsure maximum income as well as maxirmum profit, a
linear programming analysis is done. With several constraints {demand,
supply retio, capacity and non-negative), the objective is o maximize total
income.

4.3 Linear Programiming

in operation research matl'l_emaﬁual models, the decision variables may be
integer or continucus, and the objective and constraint functions may be
linear or nonlinear. The optimization probiems posed by these modsls give
rise ko @ varety of solution methods; each designed to account tor the
special mathematical properties of the model. The most prominent and
successful of these techniques is linear programming, whare all the objective
and constraint functions are linear, and all the variabies are cortinuous.
Other techniques that deal with other types of mathematical models are
dynamic programming, integer programming, nonlinear programming, goal
programming, and network programming, to mention oniy a few [26-28].

Practically all operations research techniques result in computational
algerithma that are iterative in nature. This means that the prablem is solved
by iterations, where each new iteration bringing the solution closer to the
optimum. The perative nature of the algorithms typically gives rise to
voluminous and tedious computations. Itis thus imperetive that the computet
executes these algorithms.

Linear programming {LP}is a mathematical modeling technigua designed to

optimize the usage of limited resources. Successful epplications of LP exist

in the areas of military, industry, agriculture, transportation, economics,

health systemns, end even behavioral and social sciences. The usefulness of

the technique is enhanced by the aveilability of highty efficient computer

codes, Indeed, LP, bacause of its high computational efficiency, is the basia
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for the development of solution algorithms of cther {more complex) types of
Operation Research models, including integer, nonlinear, and stochastic
programming. Although different and more general types of zonstrmeined
decision-making models exist, it is nevertheless true that in many
appfications linear programming is most useful. It has besn successfully
applied to literally thousands of different types of managerial decision-making
problems.

Linear programming (LF} deals with the problem of allocating limited
resources among competing activities in the best possible (i.s. optimal) way.
Thia problem of aliocation can arise whenever ona must select the level of
cartain activities that complete for scares resources necessary to perform
those activities. The variety of situations to which this description applies is
diverse indeed renging from the allocation of production facilties to products
to the allocation of national resources to domastic needs, from portfolio
selection of shipping pattemns, from agricultural planning to the design of
radiation therapy and sc on. However, one of the common ingredients in

g@ach of these situations is the necessary for allocating resources to activities.

The Linear programming, as in any operation rasearch model, includes three
basic eilements like decision variables that we seek to detarmine, objective
{goal) that we aim to optimize and constraints that we need to satisfy.

The computations in linear programming, as in most operation research
models, are typically voluminous and tedious, and, henca, require the use of
computar. Tha user-fiendly EXCEL-SOLVER add-in program package is
designed to solve this computstional burden. The proper decision of the
decision varables is an essential first step toward the davelopment of the
model. Cnce tha variablas are defined, the task of conatructing the objective
function and the constraints should not be too difficult.
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4.3.1 Overview of Solver

Solver is an add-in package to Excel that numericaily optimizes constrained
models, such as an LP mocdel. In dging this, Solver uses a technique called a
mathematical programming algorithm to efficiantly find the optimal decisions
for a given spreadsheet mode!. An aigorithm is simply a computer code that
follows an iterative recipe for finding the optimal decisions. For LPs Solver
uses a very efficient optimization algonthm that works only on LP models
called the simplex method. Not surprisingly, to benafit from this powearful
capability there is some prices to pay. We must set up the spread-sheet
model in the appropriate form so that solver can optimize it; we must adhare
to certain technicaj restrictions imposed on your spreadshest model by
solver, and most importantly, wa must understand the fimitations of
optimization models to properly interpret Solver's results.

Solver can optimiza both linear and nenfinaar modeals. For now, we will focus
only upon linear models because they are far less prone to technical
difficulties. For LP optimization every formula in our model that includes the
decision variables directly (or indirectly via a chain of cell reference) and
thet directly or indirectly affects the objective function cell must be linear.
The restriction (linearity) is imposed by Solver's Simplex linear programming
method that works comectly only for spreadsheel formulas involving linear
relationships.

The solver add-in package consists essentially of two programs. The first is
an Excel Visual Basic program that translates your spreadsheet model o an
imtemsl representation used by the second program. Tha second progrem,
residing in memery outside of Excel as a separete softlware modula, cames
owut the actual optimization and retums the soluton to the firat program for
updating of the spreedsheet. The two communicate by means of Microsoft's
application programming interface, the details of which need not concem us.
Upon chooging the “Solver” item from Excel'a Tool menu, you evoke tha Rrst
Solver program that preperes your spreadsheet for optimization and calls the
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second optimizer program. The foliowing steps should be considered during
using the soivar.

s  Start Excel and perform spreadsheet-modeling operations nomally.
You cen develop your Excel modef parform “What if? And debugging
analysas and print esults in the usual way.

. Cnce the model is developed and debugged (and saved to diskl), you
optimize it by choosing the Solver iterm from Excel's Toola menu.

e The Solver add-in and its optimization module will be lcaded imto
mamory. When the loading is finished, Solver brings up a dialog box to
collect information for the optimization procasa.

=  After spacifying certain housekeeping details, such as which cail
contains the objective function formula to be optimizaed end which cefls
contain decision variables, you click the dialog's "Solve” button.

. Solver wili then transiate your model and begin the optimization
proceas. For small LP modeis this takes several seconds, or for big
maodels, severai minutes or longer.

+  Assuming there are no efrora in your spreadsheet LP model, Solver will
bring up a Solver Results dialog box in which you can request reports
and have Solver up-date your original model with the optimal decision
cell velues. Solver creates eech requestsd meport on a ssperatp
worksheet in your workbook that you can save or print.

«  Atthis point, you are now in a position to continue “What i projections
to, for example, parform sansitivity analyses in the neighborhood of the
aptimum decisions. Fig.4.1 shows the diagrammatic view of the steps in
using aclver.



[ Start Excel J

Build or retrieve optimization mode!

¥
Save your workbook

¥

Choose "Solver” in the Tools Menu

'

Specify in Solver Dialog Box
1. Call to be optimized
2. Changing cells
Modify 3. Constraints

Mode *

In apaning dialog dick *Assuma Linear Modet® &
click the “OK" buttor

!

Click on “Sotve” Bution to begin optimization

v

Review solver compietion message

Sotver found
Optimum solution

Click *Keep Solver solution & click “OK"
Button

No

Want io change Model &
Yes Reopilimize

N v

Save final model & exil Excal

Fig. 4.1 Sciution process of MS Excel solver {28)



4.3.2 Formulation of Linear Programming

X, refers to the number of random production per day, whera i refers ta the
machine and j =1, 2: 1 as cowhides and 2 as goatskins.

ty refers to the expectad processing time of j=1,2 where t refers cowhides
and 2 refers goatskins in i machine.

C,; refors to the processing cost per unit of j= 1,2 where 1 refers cowhides
and 2 refers goatskins in i machine, Here working time is 8 hours &

day.

Table-4.2 Processing time and maximum capacity of the machine {198,20)

Processing | Processing unit, | Processing time, | Capacity of the
Name {units/hr) (minfunit) m/c
CowhidesiGoatskinsCowhidesGoatskins| (production/day)
Sammying 60 100 1 0.8 800
Spiitting 85 100 0.706 0.6 800
Shaving 80 100 0.75 0.6 800
yeing 100 150 0.6 0.4 1200
Setting-out 80 100 0.7% 08 | 800
Tunnel drying 400 500 0.3 D.24 2000
WVacuum drying; 45 20 1.33 0.66 720
\Vibration 150 200 0.4 0.3 1800
taking
Toggle drying 80 100 0.75 0.8 800
aw-staking 80 90 1 0.66 720
uffing 60 90 | 1 0.66 720
Polishing 80 100 0.75 0.6 800
Spraying 400 800 0.15 0.075 6400
Pressing 85 100 0.706 0.6 800
Ironing & 80 100 0.75 0.6 800
iembossing
Measuring 200 200 0.3 0.3 1600




Table-4.3 Processing time, processing cost and processing units

Processing  Processing time, 4, iProcessing cost, C;| Processing units,
MName minfunit (Tkiunit) X, (unita/day)
Cowhides GoatskinsCowhidesGoatskingCowhidesGoatsking|

Sammying 1 96 | 2.50 1.00 X1 X2
S plitting 0.706 0.6 12.50 8.00 X1 X2z
Shaving 0.75 0.6 3.50 2.00 Xa1 Xaz
Dyeing 0.8 0.4 200 1.50 Xa1 Xaz
Setting-out 0.75 c.8 3.00 2.00 Xs1 X2
Tunnel drying 0.3 0.24 3.00 2.00 Xa1 Yoz |
Vacuum 1.33 0.68 440 3.00 X X1z
Drying
Vibration 0.4 0.3 2.00 1.50 Xa1 Xeo
wtaking
Teggledrying | 078 ;. 06 ; 1.50 1.00 Xo1 Xgz
Jaw Staklng 4 0.66 1.00 1.00 Kot Fam
Bufﬁng 9 0.86 300 2.00 X111 Xa12
FD"ShiI"IQ 075 (13 <3 1.400 1.00 Xz Xiz
Spra:fing 015 0.075 1.50 1.00 Yoz Koaz
Pressing D.708 0.6 6.00 4.00 X141 Koaz
Ironing & 0.75 0.8 1.00 0.50 Nz Xisz
embossing

easuring 03 0.3 0.50 0.50 X161 X1z

Objective function

Maximize income =3 G X, =Z

Max Z=258 X1+ 1.0 X; +125 %31 +BO X #3.8 X5 + 2.0X3 + 2.0 X431 +1.5
Xez + 3005 + 2.0¥sy +3.00 +2.0Xgp +4.0X;; +3.0X, +2.0Xg +1.5Xg
+1.5%g; +1.0%g; + 1.0Xp +1.0X100 +2.0Xqq +2.0X4qz +1.0X42 +1.0X2
+1.5X 3 +1.0% 5 +6.0X 41 + 4.0X 42 +1.0Xy5¢ +0.50X,5p +0.50X 161 +0.50X 1

Constraints
Now for cowhides

2.5X34+12.5X%51+3,5X31+2.00 1 +3.0X 55 +3.0X 5 +4. 0X71+2.0051+1.5Xg1+1.0X 40
1+ 3. 0% 11+1.0X 001+, 5X;34+6.0X 144 H1 .DK151+U.EDK151={7D” oDy Z

P 0.75%31-0,7 X123 75X 5~0.7X+1.00X34-0. 7 XKaz+0.BXy1-0. T X4z +0.8%54-0.7
Xez+0.9Xg1-0. TXaz+1.0X74—0.7 X724 0.6Xg1-0.7 X0 +0 .4 5%51-0.7 Xgzr+0.30X101-
0.7%z +0.9Xyyy ~0.7Xq1z +0.3X3z -0.7Xezp +0.40Xz¢ -0.7Xqaz +1.5Xq45 -
0.7 X14+0.3X%451-0.7 X1452+0. 15X 151-0. 7 X582=0 {1}
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For gostskins
1.0%4z +68.0Xzg +2.0Xax +1.5X2 +2.0Xg +2.0Xa +3.0Xp +1.8Xg +1.0Xp
1,00 0242, 0%192+1.0X1z +1.0%432 +4.0X 44z +0.50X;52 +0. 50X 4a2= (30400} Z

< 030X +0.7Xz -0.30M, +5.8Xzg -0.30 Xyy +1.4Xy -0.30X,; +1,05X; -
0.30X51 + 1.4Xx0 -0.30%g1 +1.4Xg -0.30 X779 +2.1X72 - 0.30 X571 +1.05Xg; -0.30
Xg1 +0.70Xge <0.30 Xypy +0.7 X102 0.300 41 +1.4X512 0.30K5; +0.70X% ;0 —

I:I.SI:I)(131 +ﬂ.?ﬂx132 -ﬂ.3QX141 + 2.5!142 -ﬂ,3ﬂ3<151 *ﬂ.35X15: -Q,MXmJF
+0.30X 3¢5 =0 (2}

For each machine total runhing time:

2 X t; < (total running time of the machine-machine stoppege time}<450.
Here, total running time of the machine=8 hours per day=480 minutes.
Machine stoppage time=machine-to-machine camy delay of the hides & skina
and junch break=30 minutes. From Table-4.3 the constrainta era ea follows:

1.000X,; + 0.800 X125450  (3)
0.708 Xy, + 0.800 X< 450  (4)
0.7500Xy; + 0.800 Xp25450  (5)
0.800 X,1+0.400 X450 (6}

0.750X51+0.800 Xa25450 @
0.300Xg1+0.240 X2 5450 {8)
1.330X7,+0.860X7,5450 ()
0,400X s +0,300X 5450 (10)

0.750 Xp;+0.800X<450 (11)
1.000X401+0.660X 1< 450 {12)
1.000Xy41+0.660X,,5450 (13)
0.750X121+0.800X 12,5450 (14)
0.150X13¢+0.075X 35450 {15)
0.706X41+0.800X2<450  (16)



0.750%,5¢+0.600X 525450 {(17)
-
0.300X 151+0. 300X 1425450 (1 3)
Now for X, 5 ({Total running time of the machine-machine stoppage time)/

(expected processing time, t;)). The constraints cbtained from Table-4.3 are
as follows:

X11< ((480-30/1.000) 5450 {18}
X12< ((480-30)/0.800) <750  (20)
X21< ({480-30)/0.706) <637 {21}
Xoo< ((480-30)/0.600) <750  (22)
X3.< {{480-30//0,750) <600 (23)
Xa2% ((480-30)/0.600) <750 (24)
X415 ((4B0-30)/0.600) <750  (25)
X425 {(480-30)/0.400) 1125  (26)
Xs1< ((480-30)/0.750} <800  (27)
Xsp% ((480-30)/0.800) <750  (28)
Xe:1< ((480-30/0,300) <1500 {29}
Xeq< ((480-30)/0.240) <1875  {30)
X71< ({480-30/1.330) <338 (31)
X72<((480-30)/0.660) <682  (32)
Xs1<(480-30)/0.400)<1125  (33)
X< {(480-30)/0.300) <1500  (34)
Xg1< {(480-30)/0.750) <600  (35)
X<((480-30)/0.600)<750  (36)
X1oi< {(480-30)/1.000)<450 (37
X1ms {(480-30)/0.600)<682  (36)
X111 ((480-30)/1.000) <450  {38)
X112< ((480-30)/0.880) <882 (40}
X121 ({480-30)/0.750)<600 (41
X1z% ((480-30)/0.800) <750  (42)
Xam S ((480-30)/0.150) <3000 (43)
X1p< ((480-30)/0.075) <6000  (44)
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X415 {(480-30)/0.708) <837
X142% ((480-30)/0.800) <750
X151 ({(480-30)/0.750) <800
X152 ((480-30)/0.800) 750
X115 ((480-30)/0.300) 1500
X2 ({480-30)/0.300) 51500

(45)
(46)
@n
(48)
(48)
(50)

x""lr x"izp xe"lr xﬂr X:!I, x‘ﬁl x‘“: Xﬂl x51: Xﬁzl k'h XGE: x?1l Knr k‘l x&l- x91l
Xaz, Xaor, Xamz, Xa11, Xa1z, Kaz1, Koz Xaan, Xamz, Xaan, Xaaz, Kis1, Xasa, Kia1, Xie2

>0

4.4

Results and Discussions

(51)

The annual income of the CFFC with random job work from wet-blue to
finished leathar wa can find as Excel sheet of maximization of income,

Answer sheet, Sensitivity Analysis shaet and Limit 2nalysis sheet are given

below:
Table-4.4 Maximum production rate of cowhides and goatskins per day
Processing Processing cost, C, [Number of production  Total
Name {Takalunit) iper day per maching) ({Taka)
Cowhides Goatskins Cowhides [Goatsking
Sam Wlﬂg . 50 1.00 X1=450 Ka2=D 1125
Splitting 12.50 B.00 M21=637 Moe=0 625
Shaving 3.50 .00 X31=600 Ksp=0 2100
Dweing 2.00 1.50 K1 =0 X=1125 [1687.5
Setting-out 3.00 2.00 Ks1=800 Ko=) 1800
Tunnel drying 13.00 2.00 o= 1500 [Kex=0 4500
Vacuum drying 4.00 3.00 X71=0 =682 046
Vibration staking 2.00 1.50 X51=1125 [Kap=D 2250
Toggle drying 1.50 1.00 Xp1=600  [Xgo=D 500
Jaw-staking 1.00 1.00 K1g1=0 X10:=682 BE2
Buffing [3.00 2.00 X114=0 X11,=682 {1364
Polishing 1.00 1.00 Maz1=0 X12o=750 [T50
Spraying 1.50 1.00 X131=0 X,5=600 BO0C
0
Fressing 8.00 4.00 K141=637 Kio=0 BB22
lraning & emkbossing [1.00 0.50 X15:=60C Xi52=0 600
Measuring 0.20 .50 X181=1500 X152=0 {750
Total 25809.5 [12529.5 38339
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Daily income of CFFC is Tk.38339.00. So, the annual income {assuming 300
wurking days) of CFFC = 38339 .00X 300 = Tk.11501700.00

Hera, The annual income from cowhides=25800.5 X 300 =Tk.7742850.00
and the annual income from goatskine=12520.5 X 300 =Tk.3758850.00. So,
the net profit per year =11501700-5518000 =Tk.5882700.00

The values obtained by using Excai solver progmam have been rounded off,
There ara some altemative solutiens but total production remains same. The
rasult of the LP modal shows that, optimal praduction of the year 1989-90
woulkd be Tk.11501700 of which cowhides Tk.7742850 and goatuking
Tk.3758850. But by the treditional methed the production during the year of
1669-90 wes Tk.7770000 and the nel profit was Tk.2251000 but the by LP
modei it could be Tk.5882700. So, there had been a scope to produce about
an additional amount of Tk.3731700 of hides and skins by utilizing the same
facilities.

E
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Proceaaing Seninke

Fig4.2 Production maximization of cowhides and goatsking by LP
model
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] -Fi;;ﬁ‘md by LF model
E Resuit cbtained by baditonal method

BB 3883883

i
I R e )

Fig.4.3 Comparative study of production income by
LP model and traditional method

It is evident from Fig.4.2 the maximization of product-mix with LP model by
Excel solver is greater han the production rate of cowhides by the traditionat
method. The main cause of this reduced production is dug to non-optimal
production planning and machine capacity utilization.

The reliability of the date in any mathematical moedet is important to obtain a
useful sofution for practical problems. Some of this date are influenced owing
to the instability and uncontrollability of certain aspects such as urgent order,
machines problemn, operator's lagging, unaveilability of rew materials and
poor quelity of the suppliod mw materials. On basis of those limitations
opimum production may vary.
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Chaptero

CONCLUSIONS

This research work presented a practical approach for conducting product-
mix analyses. The approach suggests slarting the analyses with a Linsar
Programming {LP} model to determine the optimum product-mix than the
raditional production method that meets the business largets as well as the
processing needs of small-scale lanneres. In this way the Commen
Finishing Facilities Cemter (CFFC) becomes profitabte. The study elso
measured the market demand, supply and local demand of the customer.

LP model is more tight schedule caftculated program than the traditionsi
method so the service volume bacomes wide for the smail-scale tanneries
and more prefitable. LP modei can be utilized to enhance syatem parametsr
setlings and process configuration so that the optimum product-mix is
reached. Finally, the LP model is used te adapt the system design to mast
possible combinations of the product-mix. This approach can be
implemented at the production system micro-level as well as the tenneries
macro-level from the operations of wat biue to Rnished ieather.

LP model can be apptied in any leather processing industries from wet-blue
to finished-leather production to mexdémize the profit. It wili help to prepars an
egry profitable production plan o get maximum production-profit or set a
stendand production-profit Larget for lannery. By using LP model, tannery can
evaluate the job-basis work by varying cowhides and gostsking in each
machine t¢ maximize production-profit.



LP model by Excel Solver i a superior method in planning of production
schedule. Sensitivity analysis can be performed to take into eccount of the
variation of resource level. Limit report analyses can be performed to take
imo account the lower limit and upper limit.

From this study, it was concluded that the small-scale tanneries producse
about 45 million square feet of wet biua leathear. But by the traditional method
CFFC can process the wet blue leather to finished leather for 300 days in a
year about 3 million squara feet. On the other hand, optimizing by LF madel
for & hours per day and for 300 daya per year ima, the processing of wet
blua b finished leather on average 9 million square fast, which is tripte, tha
amoumnt as produced by the traditional methad. If the working time axtends
upto 12 hours per day and the same 300 days per year, the processing of
wet blua leather to finished |eather increases upto 13 milfion square feet,
which can meat tha one third of the processing needs of the small-scale
tanneres. From the above discussion, it is concluded that another two/thres
CFFC are needed o meet the iocal demands of 33 million sgquare feet of
finished ieather.
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Appendix-A

SMALL SCALE TANNERIES

The smafl-scale tannenies have facilities for processing wet blue leather only.
This type of tanneries is a non-mechanized tannery. The names and
addrassas of this type of tanneries ara;

L oo N @ ;A LN

- —
- ¥

Shahajada Tannery, Hazarbagh, Dhaka
Mamun Traders, Hazaribagh, Dhaka

City Leather, Hazaribagh, Dhaka

Muslim Tannery, Hazaribagh, Dhaka

Chinese Overseas Tannery, Hazaribagh, Dhaka
A.B.M. Tannery, Hazaribagh, Dheka

Martin Brothars Tannery, Hazaribagh, Dhaka
Sonali Tannary, Hazaribagh, Dhaka

Beraid Leather Complax, Hazaribagh, Dhaka
Sobuz Corporation, Hazaribagh, Dhaka
Rahaman Qvarsaas Export, Hazanbagh, Dhaka
Sandip Tannery, Hazaribagh, Dhake

Great Eastam Tannery, Hazaribagh, Dhaka
Zahir Tannery, Hazaribagh, Dhaka

M. S. Tannery, Hazaribagh, Dhaka

G. M. Tannery, Hazaribagh, Dhaka



17.
18.
19.
20,
21.
2.
23,
24,
25,
26,
27
28.
29
30.
H.

SEHREEN

6.
a8.
40.
41.
42,
43.

45.
4.
47
48.
45,

Ismail Leather Corporation, Hazaribagh, Dhaka
Tiparm Tannary, Hazarbagh, Dhaka

Jakir Huasein Tannary, Hazaribagh, Dhaka

5. Tannery, Hazaribagh, Dhaka

Belal Tanrery, Hazaribagh, Dhaka

Abul Basar Tannery, Hazaribagh, Dhaka
Globa Tannery, Hazaribagh, Dhaka

Poiran Tannery, Hazaribagh, Dhaka

Jalal Tannery, Hazarbagh, Dhaka

Sumon Tannery, Hazaribagh, Dhaka

G. A. Leather, Hazaribagh, Dhaka

Atik Tannery, Hazaeribagh, Dhaka

Golden Tannery, Hazaribagh, Dhaka

Sadar Tannery, Hazaribagh, Dhaka

Mohin Tannery, Hazaribagh, Dhaka

Nebaran Tannary, Hazanbagh, Dhaka

Millat Tannery, Hazaribagh, Dhaka

Dil Bihar Tannery, Hazaribagh, Dhaka
Shadesh Tannery, Hazaribagh, Dhaka
Sher-=-Bangla Tannery, Hazarnbagh, Dhaka
Feni Tannery Limited, Hazaribagh, Chaka
Eastern Lather Corpomtion, Hazaribagh, Dhaksa
Kamal Brathers Tennery, Hazanbagh, Dhaka
Jubili Tannery, Hazaribagh, Dhaka

Amwar Tannery, Hazaribagh, Dhaka

Meri Enterprise, Hazaribagh, Dhaka

Hossen Brothers Tannery, Hazaribagh, Dhaka
Matro Tannery, Hazaribagh, Dhaka

Roni Overseas, Hazanbagh, Dhaka

Rubi Enterprise, Hazaribagh, Dhaka

Shahi Tannery, Hazaribagh, Dhaka

Paruma | eather Corporation, Hazaribagh, Dhaka
Iskma Tannery, Hazaribagh, Dhaka
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Salam Tannery, Hazaribagh, Dhaka

Qahid Tannery, Hazaribagh, Dhaka

Kustia Tannery, Hazaribagh, Dhaka

Popular Tannery, Hazaribagh, Dhaka

Juliat Enterprisa, Hazaribagh, Dhaka

Bengal Tannery, Hazaribagh, Dhaka

H. N. Brothers, Hazaribagh, Dhaka

Morshed Brothers Tannery, Hazaeribagh, Dhaka
T. Ahmed Brothers Tannery, Hazaribagh, Dhaka
Gindabahar Tannery, Hazaribagh, Dhaka
Shohei & Shakil Tannery, Hazaribagh, Dhaka
Anjuman Tannery, Hazaribagh, Dhaka

Mitali Tannery, Hazaribagh, Dhaka

S. B. 5. M Leather Complex, Hazaribagh, Dhaka
Manik & Shohag Brothers, Hazaribagh, Dhaka
MNoakhali Tannery, Hazaribagh, Dhaka

Alea Tannery, Hazaribagh, Dhaka

Ibrahim Tannery, Hazaribagh, Dhaka

Moon Tannery, Hazaribagh, Dhaka

Royal Bengal Tannery, Hazaribagh, Dhaka
Madhab Tannery, Hazaribagh, Dhaka

Janata Tannary, Hazaribagh, Dhaka

Comilla Tannery, Hazaribagh, Chaka

Guliar Tannery, Hazaribagh, Dhaka

Nuru Bhai Tannery, Hazaribagh, Dhake
Chadpur Tannery, Hazaribagh, Dhaka

Toufiq Tannary, Hazaribagh, Dhaka

Owverseas Tannery, Hazaribagh, Dhaka
Al-Amin Tannery, Hazaribagh, Dhaka

Banas Entarprisa, Hazaribagh, Dhaka

Capital Tannery, Hazaribagh, Dhaka
Chayanika Leather, Hazaribagh, Dhaka
Mamun Leather Corporation, Hazaribagh, Dhaka
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Farhad Leather Corporation, Hazaribagh, Chaka
B. T. . Tannery, Hazaribagh, Dhaka
Abbas & Sons, Hazaribagh, Dhaeka

A. H, Enterprise, Hazaribagh, Dhaka
Chaka Nagar Tannery, Hezaribagh, Dhaka
Aziz Brothers Tennary, Hazaribagh, Chaka
Masum Leather, Hazaribagh, Dhaka
Sunlight Tannery, Hazaribagh, Dhaka
Kamalia Tannery, Hazaribagh, Chaka
Shajahan Tannery, Hazaribagh, Dhaka
Yusuf Tannery, Hazaribagh, Dhaka

Prince Tannery, Hazaribagh, Dhaka

Five star Tannery, Hazaribagh, Dhaka
Khokon Tannery, Hazaribagh, Dhaka
Shathi Leather, Hazaribagh, Dhake

Haque Tannery, Hazanbagh, Chaka
Kasam Tannery, Hazaribagh, Dhake
Shohid Tannery, Hazanbagh, Chaka
Unitad Tannery, Hazaribagh, Dhaka
Nabipur Tannery, Hazaribagh, Dhaka
Greenways Tannery, Hazaribagh, Dhaka
Kahinyr Tannary, Hazaribagh, Dhaka
Isiand Tannery, Hazaribagh, Dhaka

Gokuf Tannery, Hazaribegh, Dhaka
Kamala Tannery, Hazaribagh, Dhaka
Amanat Tannery, Hazaribagh, Dhaka

B. Rahman Enterprise, Hazaribagh, Dheka
Ahsan Habib Brothers, Hazaribagh, Dhaka
Laather Complex Private Limited, Hazarnbagh, Dhaka
Sharif Tannery, Hazaribagh, Chaka

S. 8. Tannery, Hazaribagh, Dhaka
Pianeer Tannery, Hazaribagh, Dhaka
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MEDIUM SCALE TANNERIES

The medium scale tanneries can process leather from raw hides and skins to
crust-leather. There are two types of medium scale tannenes like
mechanized crust Jeather tannery and semi-mechanized crust leather
tannery.

Mechanized Crust Leather Tannery: The names and addresses of this type
of tannerias are:

1. Amin Tennery, Hazaribagh, Dhaka

2 Ayub Brothers, Hazaribagh, Dhaka

3 Chinese Leather Industries, Hazaribagh, Dhaka
4. Earth Imtemational, Hazaribagh, Dhaka

5. Green Amow Tannery, Hazaribagh, Dhaka

6. Helal Tannery, Hazaribagh, Dhaka

7. Jamila Tannery, Hazaribagh, Dhaka

a. Kalam Brothers, Hazanbagh, Dhaka

8. Kid Leather, Hazaribagh, Dhaka

10. M. B. Tannexy, Hazaribagh, Dhaka

11, Milen Tennery, Hazaribagh, Dhaka

12. Mizan & Sumen Tannsery, Hazaribagh, Dhaka
13. Mukti Tannery, Hazaribagh, Dhaka

14, Nur Trading Ceorporation, Hazaribagh, Dhaka
15. Pragati Leather Complex, Hazaribagh, Dheka
18. Reana Leather Complex, Hazanbagh, Dhaka

17. Samata Leather Complex, Hazaribagh, Dhaka
18. Surwar Leather Corporation Limiteg, Hazaribagh, Dthaka
18. Vulua Tannery, Hazaribagh, Dhaka

20. Yusuf Leather Corporation, Hazaribagh, Dhaka
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Semi-Mechanized Crugt Leather Tannery: The nemes and addresses of this

type of tanneries are:

1. Abul Khair Tannery, Hazaribagh, Dhaka

2. Al-Madina Tannery, Hazaribagh, Dhaka

3. Bikrampur Tannery, Hazaribagh, Dhaka

4. B.M.Leather, Hazaribagh, Dhaka

5. Chrome-base Tannery, Hazaribagh, Dhaka
6. Dhaka Tanneries Limited, Hazaribagh, Dhaka
7. Fancy Leather Complex, Hazaribagh, Dhaka
8. Gulshan Tennery, Hazaribagh, Dhake

8. International Tannery, Hazaribagh, Dhaka
10. Kalu Leather, Hazaribagh, Dhaka

11. Curahaj Tannery, Hazaribagh, Dhaka

i Luna Tannery, Hazaribagh, Dhaka

13 Mahiab Tannery Limited, Hazaribagh, Dhaka
14, Maizdy Tannery, Hazaribagh, Dhaka

18. M. R. Tannery, Hazaribagh, Dhaka

16:; Nishat Tannery, Hazaribagh, Dhaka

17. Pubali Tannery, Hazanbagh, Dhaka

18. Rawshan Tannery, Hazaribagh, Dhaka

19. Royal Tannery, Hazanbagh, Dhaka

20. Samina Tannery (Pvt} Limited, Hazaribagh, Dhaka
21. Udayan Corperation, Hazaribagh, Dhake
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Appendix-B

T ———
DIRECT SURVEY OF SMALL SCALE TANNERIES

in Bangladesh thare are now 206 small, medium and large tanneries out of
which 188 are located at Hazaribagh. Abcut 84% of the total supply of hides
and skins of the country is processed here. Out of 208 tanneries, 112-115
(small scale tanneries) units have facilities 'rfnr processing wet blue leather
onfy and they are located at Hazaribagh, Dhaka. Now we show the survey
questionnaire about tha identification of some small-scale tennernies:

INDUSTRIAL SURVEY OF
SMAILL SCALE TANNERIES IN BANGLADESH
QUESTIONNAIRE
Narme of organization:
2.  Address i) Office:
iy Factory:
3.  Year of establishment:
Factory Area i} Land acre
i) Covered sq. .
5. Annual production capacity:
i) Crust (million sq. ft.)
i) Finished {million sq. f.)

6. Key personnel i)
i)
i}
7. Legal steius: Proprietorship/ Partnarship/ Pnvate limited compeany/
Pubdic limited company/others
Typa of ownership: Domestic/Joint vermture/Fully foreigry Others
8. Trade memberehip:
]
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i Chamber of commerce
Bangladesh finished {eather & leether goods expartars

Association D
ii Bangladesh Tanners Association
iv Others E
10. Product line: Cow crust leather { %)
Cow finished leather { %)
Goat crust leather { %)
Goat finished leather { %)
11. Source of raw materials:
Raw hides & skins: Local { %)
Imparted ( %)
Courtry { %)
Chemicals
Country Maijor Market | Country Major Major
Products | Share Products Share
(%) ‘ (%)
ltaly Switzerand
L.k | U.S.A
Gemany China
Taiwan India
France Kenya
Holland Turkey
Brazil Spain
Mozambic QOthers
12. Output growth {million sq. ft):
Product 1988- | 199%- | 2000- 2001%- 2002-
1998 | 2000 2001 2002 2003

Cow crust leather

Cow finished leather

Goat crust iaathar

Zoat finished leather

Total

(£




13. Growth of sales (million Taka):

Year Annual tumover Percentage of growth
{Miilion Taka)
1868-1999
1995-2000
2000-2601
2001-2002
2002-2003
14. Number of employees:  Management and office stuffs [ ]
Qualified leather tachnologist
i. Local ]
ii. Foreign
Skilled worker %
Semi-skilled worker 0]
Unskilied worker D
Femate manpower ]
15. Country of major export:
Country Market Share (%) Country Market Share {%)
Hong Keng Uruguay
ltaly U.K.
Spain Germany
Japan India
China Singapore
France Fhilippines
Brazil ! Vietnam
Taiwan Others

16. Please mention the name of italian buyers:
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17. List of existing machineries:

ame of the Model NumberBrand

chine

pame jof origi

cquisitio

CountryYearof |[Existing

nditiony

Remarks|

Soaking/liming
drum

Soaking/liming
dles

Fleshing m/ic

Liming spiting

Tanning/retanning
drum

Sammying

Splitting mic

Shaving mic

Setting out mic

Nacuum mfs

Tunnel drying

Conditioning m/c
Vibration stakin

Jaw staking

Toggle driver

Buffing m/c

De-dusting mfc

Spray coater

Rolier coatar

Glazing m/c

Hydraulic press

Palishing m/c

Roto press

lroning m/e

Mitling drum

ﬁlectmnic
neasuring mic

Genaratorisub

atation

Boiler

Compressor

Deep tube well

Workshop

machinery

18. Year of modemizatian:
19. Way of BMRE/modemization:
finance { Others

20. How will you purchase your machinery?

7

Self inanced / Bank financed / ADB



21. Do you need further BMRE?  Yes [ ] Ne []

22. Y yen, please specily the area and the type of machinery you need.
23. If gpovemment imposed ban on crust leather export, how will you

upgrade your production base?

Through self finance g
Through bank finance O
Expecting technicel/ financiat assistance O
Othars

24. Do you agree to relocate your industry according to govemment plart?

Yos NeO
25. If yes, do you think that your existing machinery will work smoothly after
re-ingtallation? Yes[ NoDd
26. If no, how thesse can be overcoma?
27. Do you seek any technical assistance? YesO NeO
If yas, please specify the area
28. Do you seek any marketing assistanca? Yesp No
If yas, ploase specify the area
29. Do you seek any production assistance? YesUO NoO

If yas, please specify the area
30. Do you have any problama with regard to bank loans?
YesO No[d
i yos,

Difficulties in fulfilling bank formalities

Loan availed but amount is inadequate

Loan eveiled but repayment schedule cauld not be maintained O

Stuck-up capitals

Any other problem {specify) O
31. What are the major policy incentives, which you have availed?

0

32. Plsase kst major policy incantives, which you weuld like 1o avail?
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33

39,

36,

7.

Do you have any shot and long-term investment program?
Yes NeO

If yes, please specify tha area.

Do you think that relocation of this sector from Hazaribagh is essentiai?
YesO NoQ

If yas? How will you arrange financial and technical support needed for

relocation of your unit?

Please mention major problema, which your firn has faced?

Do you think that leather manufacturing have huge export
potentialittes?
if yos, haw these can be axploited? Yesp Neq
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Appendix-C

PROCESSING NOTE

All weat pracessing is carried out in a plastic bin or rubbish bin. At all times, it
is essantial that the skins be fully immersed in the processing liquors. The

volume recommended throughout this article is 20 littrs per skin. However, if

the skins will not easily immerse then the wolume can be increased until the
skins ere ¢covered, For any increase in the volume of wetar used, all
chemicals must be increased proportionally - this is why all amounts are
cafculated "per liter" of water used. Agitate skins by moving gently with e
smooth stick or gloved hands.

Table-A3 Processing Sequence

Step
No

Details

Time

1,

Flaying

Remove skin as soon as possible after slaughter
avoiding knife cuts on the flesh side and
misnimizirg amount of fat and muscle removed with
the skin.

Time of
slaughter

b

Vashing

Fleshing

Wash in 3 changes of cold water {20 liter per skin)
each of about 20 mins. Remove blood and loose
dirt.

Flace skin on table or board and cut off fat and
muscle etc by scraping parallet to the akin aurface

s0 as not to cut it the skin structure. Wash and
drain for about 30 min.

Time of
slaughter

Time of
slaughter

:h

Curing

Lay the skin on a flat drained surface {shearing
shed floor iz ideal) and spread fine salt over the
compieta surface until about 1 cm deep end rub
salt into the flesh. Allow drying in shade. The skin
is safe for months if kept dry.

Note: Owing to becteral attack on skin and
subsequent loocsening of "hair” and putrefaction,
the skin must be salted on the same day as
]slaughter and as soon as possible during summer.

Time of
slaughter

B0




Washing

a few hours. Drain.

Wash 20 liter per skin with cold water and soak for

After
storage

;

Scouring Scour skins at 38°C for 1 hour in & bath containing

4 gramvliter of a scouring paste. Drain and repeat
acour in a fresh bath. Agitate frequently and gently
for tambs and sheep - the longer and finer the wool
the more care required preventing felting. 60's
wool is usually the finest wool handled by
commercial tanneries and finer woot requires very
careful handling. Re-flesh if necessary.

Note: Never exceed 40°C in any bath with
untanned skins.

Rinse

20 liter per gkin at 38°C. Drain

Pickie

Prepare a bath of 40 gram/liter salt and 6ml per
liter of 33% sulphuric acid (bettery acid) {refer
safety notes) Add skins to salt/acid mixture and
agitate occasionally over 2 days. Remove skins
and drain back into rubbish bin if pickle liquor o be
re-used {see later). Drain for a few hours. Nota: do
not wash skins or even splash with water when in
the pickied form.

Tan

Prepare in advance a bath containing 24 gram/liter
of chrome tanning powder, 40 granmvliter of salt and
20 gram/liter of aluminum sulphate. Add skins and
agitate as frequently as possible (say 1 minute
every few hours) during the day aver 3 days. At the
neck end, make a cut about 4 cm long and 1 emin
froms edge of skin and check that the skin is green
through the complete thickness of tha skin. If not,
continue tanning until this is so. Remove skins and
drain until this is 80, Remove skins and drain back
into the bin to collecl tanning liquor if it is to be re~
used.

10.

Rinze

Threa rinses with 20 liter water per skin cold, each
rnse about 30 minutes and draining between
rinses.

1.

Meutralis | To further stabilize the tannage, make up a fresh

batch of water at Iter per skin containing 1
gramditer sodium bicarbonate. Agitate occasionatly
for the rest of the day and stand ovemight.

13.

42| Drain |Drain ovemight over a pole or similar support.

Fatiiquor |[For each skin about the size of a lambskin, use

100 mis of fat kauor. Increase ar decreasa amount
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for larger or smaller skins. Prepare the fat liquor by
stirring it into 2 times its volume of hot water to
give a homogenecus miky product. Paint onto
flesh side of skin and allow soaking in. Repeat
application.

14

Dry

Hang. or stretch and nail out on a board to dry {this
must be in the shade}.

Day g+

15 | Stake

16.

When stil) slightty damp (1-2 days), draw flash side
of skin over the edge of a table, fence eic and work
until zoft and flexible. Allow drying fully and staking
the skin again.

.= WR P ait . P ETE A o s - R 4 mEm

“Finish |Comb woel or "hai” and trim off edges for

appearance.

Day &+

17.

Dry
Clean

If fat patches appear in the =kin or on the surface,
or if the skin has an unpieasant odeor, it is
recommended that the skin be commercially dry-
cleaned. It must be eslablished with the dry-
cleaner whether any fine-wool led skins are safe to
dry-clean without the risk of felting.

8.

Re-finish

Comb and soften as necassary for appearance.
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