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Abstract

Bangladesh is abundant with hides and skins. Among them, goatskins other

western part are a world famous. Tannery operations for hides and skins

used in this country and related machinery and various controlling activities

involve both in chemical and mechanical operations. After tanning both the

physical and chemical properties of leather are determined, performing

different tests and thus, proper specifications are made. Ifmodem technology

is applied to the existing tanneries and proper attention is Iaken 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

earned from this sector,

Analysis of leather processing needs of small tanneries and profitability of

Common Finishing Facilitl9S Center (CFFC) is a subject to know how from

the wet-blue of cowhides and goatskins by variation of products, we can

maximize the 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 content is constructed

and edited mainly for the purpose of maximizing the profit of tannery-

industries regarding the Global Market achievement. CFFC now as Finishing

Department of Bangladesh College of Leather Technology, Dhaka is used as

applicable research field.

The CFFC is used as service center for small and medium types leather

industries of the country. Here customer comes with wet.blue from cowhides

and goatskins use service facilities to increase value by producing crust

leather and finished leather. So the profit is the service charges of the

different machines. On the other we analyze the leather processing needs of

small tanneries.
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ChaPter-1

Introduction

Leather Industry in Bangladesh is a highly potential sector. But this could not

prosper much because of proper planning and patronization. Its history and

background is vast arid vivid what intended to be explained here in brief and

attempts have also been made to explain how leather industry of Bangladesh

has developed in the post liberation period.

In the pre liberation period the Bangladesh tannery owners mainly sold their

home made leather to non-locals for various reason, But after liberation

around laler part of 1972 the Bangladesh erllrepreneurs 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 ertlreprerteurs of this tanning sector faced 101of

complications while exporting wet blue of irttemational standard. They didn't

have proper technological and infrastructure support to meet the demand of

irttemational market Yet they continued their wet blue f export ignorirtg the

odds they were faCing and saved the way for eaming more foreign exchange

from easily decomposable raw hides and skins. In the year 1974-75 the

govemment first introduced duty draw back system to ertcourage the

exporters and tIlis was a positive step towards export eamirtg Our leather in

ltle meantime became popuiar irt the world market. But urtfortunately the

duty draw back system for wet blue export did not last long. The government

in 1976-77 had withdrawn the system from wet blue export artd imposed

15% custom duty thereort which was subsequently reduced to 10%,

,



In the face of this decision of the governme.ntthe 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 heavily after 1990 when the government

without any infrastructure developrnent causing many tanneries to close

down their production and export banned wet blue export. In consequence

the owners became loan defaulters. There after government made a plan for

BMRE of 25 tanneries to encourage crust leather export out which BMRE of

only 13 tanneries into production frorn 1992 through a defective policy. At

this stage some 10-12 tanneries other than the government-approved

schemes were involved in the export business. Subsequently 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

small, medium and large size tanneries ali over the country. Out of them ',74,

have been closed down due to environmental and other problems now be;ng

treated as sick and of them 46 belong to modern & semi-modern tannery

group and out this 46 tanneries 13 belong to BMRE project of tne

government. The Tannery owners and the commercial exporters now 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 10 be framed .In

addition condition imposing down payment from 2.5-10% has made it difficult

for repayment of loan by the tannery owners. Such rule should be withdraw

condition should imposed as lum-sum token money, for which tannery

owners may survive. As well as Bank also return back their .outstanding

liabilities. It also note that govt. ha~ decided to shifting the leather sector a

new proposed area in Savar. In this connection, Stuck-up Tanneries must be

started their production by the help of government created facilities.

OthelWise govt. shifting plan will not be implemented. So in this

circumstance, all related concern should think and help to the stuc.<-up

Tanneries for solve their problem.
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In fact, the problems of this potential and value-added sector have not

Originated from a single source, The sector has suffered set back time and

again on different causes, The government was apprised both In writing and

verbally on many occasions to solve the problems but not tangible progress

could be achieved, The sector could not be developmg due to specific policy

guideline, wl1ich has become indispensable If infrastructure facilities under

proper poliCYguide line are provided the export earning 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 quality leather and leather products.

Leather is undoubtedly a highly prospective and potential sector. This has

been lagging behind because of proper guideline This sector will certainly

earn huge foreign exchange if government provides necessary help with

banking facilities under a policy guideline

Bangladesh produces conSiderable amount of hides and skms. Goatskins

from the western part of the country are world famous. There are about 206

tanneries in the country. A major part of these tanneries operate at small

scale using low-technology process machinery, Manyofthem process hides

and skins for limited number of operations out of sixteen operations required

to produce finished leather. These tanneries do not complement each other

in the total value chain because of capital intensity of machinery for certain

operations, Big tanneries have hardly any extra-capacity to handle others

processing, Realizing tI1isdifficulty, the government established a common

finishing facilities center (CFFC) at Hazaribagh area to cater to the needs of

small-scale tanneries. The center is now handed over to Bangladesh College

of Leather Technology (BCLT) to run it on a self-earning basis.

The CFFC established in 1987 with the IDA assistance at Leather college

campus to facilitate production of finished leather by small-scale leather

producers for local supply. A committee headed by the Principal of BCl T

with representatives of small-scale private seelor leather industries. Leather

3



Research Institute (lRl), Ministry of Commerce and leather Technoiogists- '
Society manage the operations of the center.

After its establishment, CFFC started functioning on a trial-run basis. The

center is also used for training the students of the College. The annual

income of the center was estimated to be Tk.77.40 lakhs with the operating!

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 director of renovation, re-organization &

modernization of BClT, Dhaka for the project period 1997 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 ralio so that it can run instantly from its own earning. At the same

time the center will continue to train its students as apprentice. 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.

1.1 Low, Medium and High Technological Tanneries
in Bangladesh

There was an unplanned rapid growth of leather processing industry In

Bangladesh particularly in Hazaribagh during 1970s and 19805 without

expansion of supporting infrastructure facilities. There are now 206 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 tannenes is not possible at this place du':, to

space limitation.

According to site consideration there are three types of tanneries in

Hazaribagh like small, medium and large. These tanneries operate US;:1g

different level of technology. Fig.1.1 shows type of tanneries along with level

of technology.

~".
111"_"."'''' _.1R<l A<iI<>m"tO
Ou"I.<''''''' Fl"'•••••Leo.... Flo'•••••1.<""'''

--
Fig. 1.1 Types of tannenes in Bangladesh

1.2 Characteristics of Small, Medium and large
ScaleTanneries

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 tanneries

can process leather from raw hides & skms 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.

5



The small-scale tanneries have facilities for processing wet blue leather on:)".

They are non-mechanized tannenes. In this type of tanneries, leather can be

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 facility center

established in 1987 with the IDA assistance in Leather College, Dhaka to

facilitate production of finished leather by small-scale leather producers for

local supply.

1.3 Objectives of the PresentWork

As mentioned, the CFFC is an important institutional support for small and

medium scale leather processing industries. However, this type of

government facility extending services on commercial basis be must run on

profit motive. This research looks at the potential customers of the cent.::r,

assess the demand for services and optimize its resources utilization for

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

• Study the type and nature of the small scale tanneries at Hazaribagh,

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 impact of the center on leather processing 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 operations and their demand. Linear programming exercise~' will

6



,
be carried out to optimize the profitability of the center Finally a qualitalivel

quantitative analysis will be done to asses the Impact of the center.

7
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ChaPler-2

TECHNOLOGY OF LEATHER
PROCESSING

In leather processing, the animals are slaughtered in butcher shops th(~n

flayed 10 hides and skins 10 reach the tannery. By using chrome tanning, the

following processes are used to get finished leather from animals.

Animal~Slaughtering---tFlaying---tCuring---tSoaking-+Liming---)-Un-hairing-+

Fleshing---tDeliming---tBating-tPickling--'J>Chrome-tanning-+Basicificalion-+

Sammying-+Splitling-+Shaving-,>Washing & Neutralization-tRetanning,

fatliquoring & dyelng-+setting-+Vacuum-drying-+Orying & moistening--+

Vibration-staking-t Toggle-drying---tBuffing {if necessary) ....•.Polishing (if

necessary)-+Finishing-coats-tHydraulic-presslng-tlroning & 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 etc from which huge quantIties of hides and skins are

obtained and then raw hides and skins are turned into leather by lanning.

Wrt:hout tanning it cannot be used, because very soon raw hides and sidns

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 brittle,

which cannot 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. It does not become hard and brittle, but remains flexible

and workable in all respects.

Tanning may be of different types like vegetable tans, mineral tans, synlhe:ic

tans, etc. Their applications depend on the types of hides and skins and the

requirements on the 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 with pneumatic system. Some

machinery is also operated with both the hydraulic and pneumatic system or

in combine. The controlling systems of these machinery are either electrical

or electronics or both the electrical-electronics in combine. Electric power is

supplied to this machinery from an AC source, Inverter is used to some

machinery to control 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 production

schedule should make, which will yield the smooth and continu'Jus

production of quality leather in time. So, proper ergonomic study and its

controls is a must for quality production.

In the tanneries, the raw materials go through different chemical and

mechanical operations and finally come out as finished leathers. Tannery

operations can be broadly divided into three categories, which are illustrated

in the following headings.

9



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 Iitlle bit. The pre-tanning operations (in a normal sequence) are

discussed in the following ways 11-3).

Flaying; This is known as removing the skin or hIde from the animal. Proper

methods and more atIention should be given in this operation. The animal

should be in a clean, dung-free, healthy condition and the slaughter rapid

and efficient. Bruising should be avoided. It is then bled 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-blade.markings in the skin and areas of putrefaction in these regions. It

is usual to hang the beast up by the hind shanks on a transporter rail forthis

pUfPOse.

Curing: It is a temporary preservation of hides and skins during

transportation or storage. It is not always possible to send the hides and

skins during transportation or storage. It not always possible to send the

hides and skins to tanneries immediately aflerflaying because the source of

collection and the tanneries are not generally located in the same area. The

time gap between the flaying operation and the start of tanning operations

vary from one or two months. If hides and skins are not cured just after

flaying, they get completely putrefied within 213days. Curing may be done in

many ways Iik.e curing by controlling temperature, pH value, using toxic

materials, sun drying, salting-wet salting, brining and dry salting, etc.

Soaking; Soaking is a treatment with watarto restore 'cured' hides and skins

to a natural raw condition. This is actually the first tannery operation. During

curing hides and skins lose large quantity of its physiological contentofwater

10



and unless the former regains this water during soaking operation good

quality leather cannot be produced. Fig.2.1 shoW'Sthe 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 objects of

this operation are mainly to,

• remove the hairs, nails, hooves, and other keratinOus matters

• remove natural grease and fat

• swell up and to split up the fibbers 10desired extent and

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

Fig.2.2 Liming operation [5]

11



Unhairing: This is an operation (Flg.2.3), which is used to remove the hair.

Different processes like sVl'E!ating, 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. 2.3 Unhalrlng operation [6]

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

help 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 next operation called deliming. The object

of deliming IS to remove lime and other alkalis from the limed pelt by

chemical treatment. The removal of alkalis from the pelts before 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 pells are treated with a

solution of proteolytic enzymes derived from different sources. The hides or

skins are delimed to a pH of 8.0-8.5 and washed. This ISthe degree of

alkalinity at which most enzymes show greatest digestive povver. The

goods are then usually paddled or drummed in

"



300-500% water at 37°C with a 1-2% addition of the powdered en%)'me

mixture. It is important to maintain the pHand temperature accurately, as

slight variations give a great loss of bating power During bating operation of

different classes of leathers temperature, duratlon of bating, strength and pH

value of bating liquor must be considered as important factors for the

production of quality leather.

Fig.2.4 Bating operation [7]

Pickling: The use of liquors containing acid and salt is referred to as

pickling, which is commonly carried out in the usual wooden paddles and

drums or processors. The salt stage of pre-tannmg operation is the Pickling,

In this operation delimed or bated pelts are again treated with a solution of

aCidand salt. This is the most important and essential operation, which bring

the hides of skins to the right acidity for the next operation tanning.

Tanning: The tanning 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 materials, the plant available, and the type of raw

material. Tanning may be done in many ways like mineral tanning (Chrome

tanning, Alum tanning, Iron tanning, Zirconium tanning etc.), Non-mineral

tanning (Aldehyde tanning, Oil tanning, Resin tanning, Synthetic tanning,

Combination tanning etc, actually), Tanning ISa best technology, on """"ich

13



the quality leather productions are widely depended. During tanning the pH

value, concentration and temperature of using chemical or its mixture must

be seriously controlled. Bul to get the leather of good quality chrome and

vegelable (as used in large scale) tanning materials are not sufficient such

as chrome tanning materials can produce lealher shrinkage temperature but

not the fullness of leather. On the other hand, vegetable tanning materials

procedure leather with good fullness handle and excellent buffing property

bul at the cost of grain lightness, light & colorfastness and elasticity. In this

operatiOll proper penetration of tanning matenals, pH Value and fixation or

basification is maintained,

Wet-blue: Freshly lanned chrome leather which has not been dried out, etc.,

is referred to as being "in the blue" (from the color, which goes much paler

on drying). It is very important to remember that all blue leather develops

acidity on standing or ageing.

Blue chrome leather has a very strong affinily for many dyes, fat-liquors and

vegetable tans, but lhis becomes much less after drying, owing to changes

which occur in the chrome sulphate complex during drying or ageing. Wet-

blue chrome leather is leather is exported in large quantities, especially from

countries where there is not a highly developed industry making finished

leather articles such as fashion shoes, clothes or bags.

2.1.2. Post-Tanning Operations

Post tanning operations may be divided mto two major classes like crusting

operalions and finishing operalions, which are illustraled In the following

ways.

2.1.2.1. Crusting Operations

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

the hides or skins, and to keep them in a damp condition for a day or more.

14



Where flat lealhers are required, the skins are drained flat to avoid any

lendency for the fibbers to set a creased condition, Common methods are

horsing 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. Setting out-

where wrinkles are removed and flatten lhe leather, Oiling-where, to make

the leather grains flexible and have good color,

Fig.2.5 SammYlng operation [8J

Splitting: In spiilting operation (Fig.2 6) the leather may be split into different

layers (If the hide or skin IS thick enough e,g, 3mm may be split Into two

layers-a grain layer of 2mm and a flesh layer of 1mm,j. The band knife

splitting machine is almost universally used today

Shaving: Shaving operation makes even lhickness from lhe uneven

thickness of hides or skins. The quality of finished leather depends to a great

extend on lhe degree of uniformity in shaving. If the thickness of the leather

is not uniform throughout the area: the mechanical effects during finishing

operation like slaking, glazing, ironing pressing etc. will be non-unlform on
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the leather surface and the total absorption of season by different portions of

the leather surface will be different.

Fig.2.6 Splitting operation [8]

Washing and Neutralization: This is a tanning step (Fig.2,7). The pH is

raised 4 0 to 6,5 by removing free acids that are present in the wet blue, This

step determines many of the properties of the leather when processing is

ended. Vegetable extracts and syntans can be added to give the leather its

desired feel when made into the final product. Retannlng can make the

leather softer or firmer

Fig.2.7 Neutralization operation [7]
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Sammying-Setting: In this operation where the rollers of this machine

compressed the leather and make it fiffil and flat. Sometimes sammymg and

Setting are done together in a single machine.

Drying: The final step of crusting operallon is drying (as shown in Fig,2.8)

Drying of leather means removal of water from sammying leather by thermal

means at a temperature far below the boiling point of water. It may broadly

be classified Into two categories like (i) evaporating (vacuum) drying and (II)

convective drying (tunnel drying).

Fig.2.8 Drying operation [8]

Vacuum Drying: The nOffilal atmosphere exerts a pressure of about 14 Ib

per square Inch when water boils at 100"C. If the pressure IS reduced the

boiling point and can be evaporated more easily and quickly in a vacuum.

Here vacuum pressure created IS53 mm of mercury. Atthls low pressure the

water in the leather readily evaporates with the heat, and the water vapour IS

sucked through the porous felt into the vacuum systems. Here drying may be

completed in two or three minutes, when the vacuum IS stopped, and the

head assembly rose usually by a preset lime switch. The evaporative

temperature would be lO-80°C, In case of evaporating drying leathers are

kept in a leak proof closed room and the air pressure of the room is reduced

by means of pumping to maintained a certain negative pressure (vacuum).

For creating vacuum In the room bOiling temperature of water remains in



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, :ligh

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 temperature of the leather by means of ventilating fans or opening

louvers Tunnel drying. Where the only control on a drying plant is the dry

bulb temperature of the inlel air, it is often found that the drying is faster, or

the leather drier, in winter, with cold external air may be 30"C and either 25%

RH or 90% RH giving either very good drying or very poor drying.

During drying, the leather tends to shrink in area, particularly after the water

content has dropped below about 25%, and these shrinkage forces can be

quite strong. Vegetable-tanned leather usually shrinks less than the other

types. Normally, higher drying temperatures produce greater shrinkage and

cruslleather. If temperatures on the wet leather are too high, they can cause

"burning" or permanent shrinkage to a hard, cracky state. Vegetable-tanned

leather is usually dried below 50" C, chrome leather below 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 common 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

slaking machine, Svit Molissa system, Vibrating Slaking, etc. This system is

the pummeling and flexing action 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 tools 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 it is capable of a very high output with unskilled labor.

A variation of this Vibrates the tools horizontaily as well as vertically, giving a

more 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 leather is dried under stretched condition,

so that the fiber bundles, which have been separated from each other by

staking, may not stick together again. It is done by toggle dryer.

The simplest method ISto set out the skin well and then nail it out flat on

boards. This enables 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 distort or weaken the looser 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 IS similar in principle but the wooden board is

replaced by toggling frames, either of heavy gauge wire meshes or

perforated metal Toggles hold the skin which "spring clip" on to the skin and

peg into the holes in the frames.

A major merit of tension drying systems is that the leather can be stretched

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 the amount of tension needed, without losing handle, etc.,

are of pnme financial importance. A significant factor can be the loss of area



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 leather. The two

jaw arms open as the crank moves,them forward. The skin is laid 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 blades. 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 skill to get the best results, e.g to avoid

pleating, learing or bagging and is more commonly used for the softer types

of mineral tannage, e.g. glace kid and, particularly, 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 mucilage or cellulose ethers abate

most common seasoning solutions. The other seasoning additives are oil

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. It is used on the grain to remove surface blemishes and thus provide

a more uniform surface, to which pigment and other finishers can be applied.

It may be performed using a number of machines like throat type buffin9

machine, lightening type-buffing machine etc.

The buffin9 cylinder is of metal about 7-9 inches diameter and may be of

various widths from 10-24 inches. It rotales at about 1000 rpm. In case of all

buffing machines the surface of the cylinder is covered with buffing paper



(coated WIth abrasive girt) 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 cylinder does this, The cylinder is encased and a

fan draws a strong blast of air past it, canying the dust along dueling to a

dust collectJng system. In most cases the rotating cylinder is also given a

small. sideways, oscillating movement to prevent long scratch lines being

formed on the nap. Normal Swedes are buffed on the flesh side. while 002:8

and Nubuck or velvet Swedes are buffed on the grain side WIth finer papers.

"Snuffing" is a term, which denotes finer buffing on the grain side, while

"fluffing" denotes removal of surplus flesh. For coarse, heavy work buffing

papers of 80 grit sizes are used. 229 or 320 are common for shoe Swedes,

whilst 400 is for Ihe finest work.

Fig.2.9 Buffing operation [6]

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 and spray coating are generally used In

combination with one another; whereas recently developed curtain coating is

an independent system, which is suitable in a tannery where daily produelion

is very high.
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Spraying: In this technique the season orfinish solution is fed to a spray gun..
by gravity or compressed 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 It is desirable that these droplets should then now together to

give a continuous wet film on tI1e leatl1er before drying. Failure to flow out

may result in poor anchorage, 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 reselVoir at pressures

between 40-70 Ib per square inch, From here it passes through a pressure

regulator and filter, which removes any trace of compressor oil or waler,

and thence to the spray gun. The finish IS fed into the gun by gravity or by

pressure and is projected from the nozzle as a fine, "atomized" spray on to

the leather The leatl1er is normally hung or laid on a frame, An exhaust fan

behind the frame removes surplus spray.

Auto spraying: Auto-spraying is the operation used for bulk production.

Here the guns are mounted on tI1earms of a rotor, which rotates above the

conveyor band, Once again the spraYing of the guns is limited 10the period

of time when leather is actually beneath tI1em,by mounting sensing elements

on the rotor arms so that they Will sense the inCidence 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 Ihe gun, which is adjustable by

needle and air settings on the gun, but aiso on the spray pattern of the guns

and the speed of the conveyor moving at 11 meters per minute, an overlap

pattern is obtamed
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Glazing: Glazing ISa high pressure polishmg, done In rolling machine. Kid

and calf leather, whose finishing mixture are arways prepared wittl protein

binders, are glazed under a glazing machine for a high degree of glace.

Glazing produces a high gloss and also smoothes out and flattens the grain

surface, The fnction momentarily 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 gloss under these conditions.

Rotary ironing: Rotary Ironing is a process 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 10a pre-set temperature This gives a

smooth, glossy surface by the combmation of pressure, heat and friction

which is caused between the faster moving periphery of the heated cylinder

and the slower moving leather surface, It also has some softening action on

the leather, In contrast to plating.

Embossing and hydraulic-press plating: In this operation leather is

placed in the embossing die setting tangible of the hydraulic press Pressure

ISapplied through tM ram on the leather and the fiber structure of the leather

surface becomes distorted so that on release, it retains the mirror image of

the hard surface. For the better resuit the leather is lillie bit heated and some

times mOist The art of tooling leather by hand with hot tools has been used

for many decorative purposes. There are certain obvious precepts, the softer

the leather the easier it is to emboss but the less permanent the emboss to

subsequent fiexlng or handling of the leather. It is known that the leather at

the normal 14% moisture content becomes more plastic al higher

temperatures, embosses better and retams the Imprint better than when the

leather is cold. At higher moisture contents the effect is even more

pronounced, These damp, thermoplastic properties have been exploited not

only by the hand tooled but also by the shoemaker in shaping the sole and

lasting the upper. If moisture and heat are used in lasting the shoe toe and

23



heel, a reversal of the phenomena may occur, i,e. the embossed pattern

of the leather may be lost. Traditionally, vegetable-tanned leather was

chosen for ease of embossing and retention of pattern as opposed to the

more elastic nature of full chrome leather, which requires higher pressure

and temperature, greater humidity and longer dwell time to achieve

equivalent.

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 important finishing operation. It may be done by

different methods like drum dyeing, paddle dyeing, tray dyeing etc, Dyeing

performance mostly depends on tM theory of color production Dyes may be

classified according to their chemical 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 fmishlng

operation. So, in the competitive market, all the leather manufacturing

industry should be taken special attention on this operation for selling or

exporting their goods.

2.2 Quality Control Activities of Leather in Chemical
and Mechanical Operations

Many types of chemical and mechanical operations are simultaneously

performed for quality leather production. All types of involved operations

must be accomplished according to particular scienlific degree of control

exceeding 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 Indifferent rpm



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 Revolution (rpm) control for different operations [1]
--Machine- -.-i---b--.ration-------I' ----- -R.P~

Paddle Soaking and Limin 2 to 3
Soakin -7Llmm 2 to 3

Drum Delimln -7Tanning 7to 8
Retannin 12 to 16
Dry milling 14 to 20

pH value control: Using pH meter, pH or hydrogen ion concentration is

checked and thereafter controlled for different chemical operations In quality

leather production, Some typical controls of pH ranges by pH meter are listed

in Table-2.2.

Table-2.2 pHvalue control for different processing [2]

Processin p Meter Control
Soak!n p (7.0-8.0)
Llmin p" 11.0-12.5
Delimin p 7 8-8.2
Batin p 8.38.5
Pickl!n p (2.53,2

Chrome Tannin p (3,5-4.0)
Neutralization pH (4.5-5.5)
Retannmg P (4.0-4,5)

Dvel~ pR""i4',5-5.5

Fatli uorin p 4.5-5.5
1m re nation p 6.0-75

TemperatlJre control: Temperatures are obviously controlled for different

chemical reactions to ensure quality product. Temperatures are measured

using different tt1ermometers, among them thermocouple thermometer is

more reliable and sensitive, and temperature may easily be controlled using

temperature controller either analog or digital type. A list of applying

temperature ranges for some operations in tt1e production quality leatt1er is

given in Table-2,3.
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Table-2.3 Temperature control during different operations [3]

Operation I Machine
Tunneld in
Vacuum d in
Dyeing for tanned ueP.erleather
I Batin
I Ironing I plating

Tern rature (OCL_
45-50
60-65
50-55

37
80

Pressure control: Pressure control IS a must for different mechanical

operations involved in quality leather. Working pressures of fleshing

machine, sammying machme, setting out machine, glazing machine,

,<:'" hydraulic press, roto press, ironing machine are seriously controlled other

wise quality of product may not be maintained. Here some examples are

given illustratmg pressure control in Table-2.4.

Table-2.4 Pressure control during different operations [3]

o eralion I Machine Pressure bar
Samm In for cow) 60,0
Samm in for oat 70.0

_ PI'tin9 50.0

Concentration control: Barkomeler is commonly used for controlling

vegetable tanning operations by adjusting the density of tan liquor. Twaddle

hydrometer is designed for specific gravity determination of different acid like

H,SO., HCI, and HCOOH etc, which are extensively used in quality leather

production,

Shaving control. Shaved thickness IS of great care for quality leather

production. Manufacturers shaved their leather thickness according to its

final use. There is a strict and particular specification for shaved thickness of

different leathers. Some specifications are given In Table-2.5 according to

final use for shaving control.
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Table-2.S Thickness of different leathers for different uses [1]

I leather I Fields of using Thickness
Bottom leathers for men's oulsole bends SA mm

Heavy Bottom leathers for women's oulsole bends 3-4 mm
Bottom leathers for Insole shoulder and bellies 3--4 mm
U holste hides 1.5 2mm

Leathers S lit hides for travel oods 3 4mm
I DresSln hides for saddler 4 5mm

Gloving I Dress gloves (ladies) 0,3.0.5 mm
Leathers Dress loves men 07-0.8 mm

Industrial gloves 0.4 2.0mm I

Drying control: Different types of drying methods are used practically,

These methods have their typical control of different factors.

Vacuum drying' Vacuum 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 ieather, etc, Some specification of vacuum

drying of different leather is given in Table.2 6.

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

T pe Tem erature (0G) 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 fuli ve etable leather 45-50 30

Tunnel drying: During Tunnel drying lime, pressure, temperature, humidity

should be strictly controlled for quality leather production Some specific

controlling In tunnel drying is given in Table-2 7.

Table-2.7 Temperature and time control during tunnel drying [2]

Type Temperature (0C) Time (hours)

Full chrome leather (cow) 6065 2-4

Full chrome leather (goat) , 60-68 2-4

Full vegetable leather (goat) 40-45 3-5
-



Machine capacity control: The machineI)' and equipment are using in

leather processing industries, should be operate within their capacity limit

Evel)' machine should operate at their capacity ranges to get the maximum

possible efficiency. SpeClficalions of some sorts of machineI)' including their

horsepower and capacities are given in Table-2.8,

150 hideslhr.
60 hideslhr; 120 sKinslhr,
85 hides/hr; 100 skins Ihr
90 hides/hr,
200 hideslhr; 200 skins Ihr
80 hides/hr; 100 skins Ihr
80 hldeslhr; 100 skins Ihr
200 hideslhr; 250 skins /hr

80 hideslhr; 100 skins /hr,
400 hideslhr; 800 skins Ihr.

85 hideslhr; 100 skins Ihr
80 hideslhr; 100 skins Ihr
25 hideslhr; 50 skinslhr,
100 hideslhr; 150skins /hr
100 hides/hr,; 200 skmslhr
80 hideslhr; 100 skins /hr
150 hideslhr,
45 hides/hr; 90 skins /hr
100 hideslhr.;..?_OOskins/hr
60 hldeslhr; 120 skinslhr
150 hides/hr; 200 skins /hr
300 kg/hr.
60 hides/hr; 90 skins /hr
30 hides/hr; 90 skinslhr
400 hides/hr.

i 20.0
40.0
15.0
7.5
15.0
20,0
12,5
15
5
5
115
I 10
20
5
17
10
.12.5
110.0
10.0
1.0
3.0
25
60
1 0

Paddie
Limin drum
Dellmln ,Batin and Picklln
Fleshing machme for hides.
Fleshln machine for skins
Chrome tannin drum
Samming machine {Hydraulic
neumatic
S Iittin machine mechanical}
Shavin machine h draullc
Puttin out machine
D ein drum
Putting out machine
Reversible setting machine
Reversible settmg machine
Vacuum d er
Cabinet dry~{25 frames)
Slocomb stakin machine
Vibration Stakin machine
D millin drum hi h seed
Lightin buffin machine
Buffin machine
Air blast dustin machine
Dust collector
Polishing machine
Auto s ra unit
Compressor
S ra booth
Glazing machine
H draulic ress 600 tons
Fini flex
Measuring machine Electronics
iranin & Embossin
T gle dl)'in
Tunnel drying _

Table-2.B Capacity control of different machines {1-3]

Machines H.P
75
10.0

drums 10.0
12,0----100
100

& 20,0
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Some othercontrollmg activities involve in mechanical operations are staking

control, toggling control, control In air-conditioning, buffing control, safety

control, time control, ergonomics and its control, etc. So, all tl1e leatl1er

manufacturers have to bear in mind that all these specifications for

controlling the machines for performing mechal1lcal 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 tl1ere 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 country is processed here. Out of 206 tanneries, 112-116

(small scale tanneries) units have facilities 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 blue leather of 51 small-scale tanneries is

about 60 million square feet per annum but the actual production rate is

about 40 million square feet per annum.

On the other hand, about 50 small-scale tanneries which are closed due to

the lack of the capital-investment, technological knowledge, high-cost of

machinery facilities for producing crust & finished leather after the ban of

wet-blue leather production at tl1e year of 1990. About 10 tanneries are

converted into the chemical bUSiness supplying leather Chemicals to the

tanneries. Table-2.9 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 tannertes is shown in Table-2.12.
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Table.2.9 Present situation of small-scale tanneries

No of small No. of small No. of small No. of small No, of small
tanneries tanneries on tanneries tanneries tanneries not

running closed converted to to
business Investioated

116 51 50 10 5
100% 44% 43% 9% I 4%

.
Total surveyed Capacity of the small- Actual capacity of the
tanneries on running scale tanneries (million small-scale tannenes

sguare fee!) . .(million_sgl:'are feet)
51 60 40

100% 66.67%

Table-2 10 Overall capacity of wet-blue production of small-scale tanneries

Table-2.11 Employee servmg in 51 small-scale tanneries

Total Manager Accountant Technologist Technician Skilied
number of worker
emolovees

936 50 49 46 63 728

100% I 5.34% 5.23% 4.91% 6,73% 77.8%

Table.2.12 Categorized capacity of small tanneries

Category of small Production range Production range Production range
tanneries (50-150("", (151-250 (251-500

ieceslda leceslda Piecesldav\
Small tannery 30 10 11,
% Involve 58.8% 19,6% 21.6% I
;2d~~ion 82000 44000 74000

Itrlday

The medium scale tanneries can process leatl1er from raw hides & skins to

crust-leather, There are two types of medium scale tanneries for the

proceSSing needs like mechanized crust leather tannery 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 Intannery. The small-scale tanneries have facilities
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for processing wet blue leather only. It IS also known as non-mechanized

tanneries.

:-Buffing'&" ,'.
':cedustlng"
'-"'''','.-'~"'

Fig.2.10 Processing needs from jaw-slaking to finished leather in
mechanized aus! lealher tannery 12]

""""T~' "' ••:~F..lnlshing~.~ •. ..- .. =""-".~...~ COats :;r..':
'HYdrauiiC"f,.'... , ......,. ....•..,.
':pressing '.~'.
,~~; ',c••" ".~ _.':':,

, ....",. "...-finished '::::::,.~.<..,..._~~IO,"
;Ieather;.~
:~.•';'~-:',;,:<:::;~

, -~,"; -."""""-.~To9g!e,'t•..1i<d' .", --" •••••.•: n ~-*'C

Flg.2.11 Processing needs from tunnel drying to finished leather in
semi.mechenized ausl.lealher tannery [3]
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Fig.2.12 Processing needs from wet blue to finished leather in non-
mechanized cll.lstleather tannery [3]

The above-mentioned processing needs of the different tanneries can be

completed in CFFC established In 1987 with the IDA assistance in Le2ther

College, Dhaka to facilitate production of finished leather by small-scale

leather producers for local supply.
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ChaPler-3

DEMANDS OF HIDES & SKINS AND
NEEDS OF COMMON FINISHING

FACILITIES CENTER

Hides and skins are derived as by-products of the meat industry. In

Bangladesh cow, buffalo, sheep and goat are slaughtered for meal aUover

the country. Annual data on population and availability of hides and skins in

Bangladesh is given in Table-3.1.

Ban ladesh 19,10
Species Population Availability of hides & Availability of hides ~ I

(million) skins (million pieces) skins (million square I
feet'

Cow/buffalo 24.31 5.31 116.00 1

Goat/sheep 32.70 19.70 64.00 ,
I

Table-3.1 Annual dala on population and availability of hides and skins in

The collection, trading and marketing of hides and skins operates through a

long established network of butchers, small and large agents, and traders.

Weekly marKets that serve for collection, and major markets that directly

serve the tanning industry exist throughout the country.

large traders in the major markets have their agents in small feeder towns

and villages. These agents receive hides and skins either through dealers or

directly from bulct1ers. Often villagers transport hides and skins to reach the
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tannery from the time of their removal from animals. Sometimes it may take

longer.

3.1 Demand of Hides and Skins

Hides and skin, constitute one of tile major source of foreign exchange

eamings of Bangladesh. The economic potential of tilese resources in terms

of value addition, export eaming and employment still remains unutilized for

lack of appropriate processing and product diversification. In view of tile

shifting of leather and leather products manufacturing base from developed

to developing countries for cost competitiveness, Bangladesh having local

supply of hides and skins and a large pool of cheaper working force can

increase the export eaming and employment by several folds through

conversion of hides and skins into various consumers products for export,

tile following measures have been suggested for a sustained development of

the leather sector industries.

With limited domestic resources and narrow export bae.e, the economy of

Bangladesh is dependent greatly on foreign loans and grants. Agriculture

shares about 36% of Gross Domestic Product (GOP), whila manufacturing

sector accounts for about 18% and the tertiary sector shares about46%. The

major export items of Bangladesh are readymade garments; jute & jute

products, frozen food, leather & leather products, vegetable and tea tilat

account for about 90% of the total export eamings of the country [11].

Hides and skins, the basic raw materials of leather and leather products

industriSS occupy important position in the industrial seelor in terms of

manufacture, value addition, export and employment. The economic

potentials of these resources have been remaining under utilized for want of

pragmatic development policy and product diversification. Bangladesh

having a sizeable surplus exports about 180 million square feet hides and

skins in the form of leather and leather products, the major being crust

leather, an intermediate produciwhich is used as raw material by finishers in
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importing countries. Having local supply of quality hides and skins and large

pool of educated cheap worle.force. Bangladesh can easily enhance export

earning and employment of leather sector by several folds by converting the

available hides and skins into leather products.

In 1977, the Government of Bangladesh adopted a development strategy to

advance the leather industries for production and export of value added crust

and finished leather and leather products to increase the foreign exchange

earning of this potential sector. Desplle concerted efforts made by the

successive government over two and a half decades under coverage of tax:

incentive policy measures including imposition of ban on semi processed wet

blue leather export from 1990, the industry could not acl1ieve the desired

development and about 60% of the sector export still consists of crust

leather, an intermediate product The government finally decided to impose

ban on crust leather export from July 2003.

Given these perspectives, the present study has been undertaken to

examine the present manufacturing status of leather sector industries

inclU1:lingsupply, collection and preservation of hides and skins, processing

capacity, manufacturing know-how, infrastructure facilities, institutional and

government policy supports, management and marle.eting etc., identify

problems of industries, and to asses needs for a sustainable development of

this sector for optimum utilization of economic potentials of available hides

and skins.

Bangladesh has aboutS9.81 million heads oflive stock population consisting

of 23.25 million CXHI heads, 0.85 million buffalo heads, 34.59 million goat

heads and 1.12 million sheep heads. The growth rate of callie has declined

during 1995-2000. However, there was a steady increase in the growth of

goat and sheep population. In addition, tha country Imports more than 1.00

million live callie's from neighboring countries per year to meet the local

demand of meat proteins.
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The annual supply of hides and skins in the country is about 187 million

square feet consisting of 64.83% cowhides, 2.25% buffalo hides, 31.82%

goatskins and 1.10% sheepskins. Hides and skins of Bangladesh are thinner

in substance and smaller in size but they have good reputation in

international market owing to fine fiber structure and good grains.

Hides and skins of Bangladesh suffer from various pre-mortem and post-

mortem defects due to lack of proper management and health care of five

animals and correct flaying and preservation of raw stocks causing a loss of

about US$ 150.00 million per year. There is no mechanized slaughterhouse

in Bangladesh. Only 12%-15% of the slaughter takes place in semi-

mechanized slaughter houses at district headquarters and the rest of the

slaughtering including entire Qurbani sacrifices, being 35%-40% of the

annual slaughters in Bangladesh is done by unskilled personnel outside

slaughterhouse at hats, bazaars, villages and by road sides resulting into

irregular shape and knife cuts. The slaughterhouse by-products, except

hides/skins are thrown away in open space causing severe damage to the

environment Hides and skins are collected in Bangladesh from remote

slaughtering points and take longer time to reach to tanneries for process.

Crude sea salt is used for preservation of raw stocks.

There are about 170 commercial exporters in leather processing sub-seetor

of Bangladesh. They do not have permanent leather processing

establishment. They procure export orders time to time with the help of

buying agents, some times sharing with them and process leather in different

tanneries particularly in ones. Having no establishment cost and some times

by use of sub-standard chemicals, they offer 15-20 percent less price per

square-feet Compelling the established tanneries to export at a reduced

price, often at a loss causing a loss of sizeable amount of export earning of

the country. They also damage the trade and image of the counby by short

supply and delivery of substandard goods. In case of any claim for faulty

delivery, they disappear from the maltet 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 agents work mainly for the interest of buyers but realize commission

from exporters at the rate of 4%-6% of the CIF value of exported goods.

They compete among themselves to attract foreign buyers offering low price

and often obtain transferable LlC, bargain with exporters and settle price with

a margin forthemselves. Buying agents are supposed to check quantity and

quality of export consignments on behalf of buyers before delivery of goods.

But they assume no responsibility of claims for bad deliveries.

Adopt a long-term leather policy for sustained development of leather sector

industries for full use of the export potentials of this sector. The present state

of affairs of the industries like production capacity, supply of consumables,

manufacturing knowledge, management, marketing expertise, export

marketing, finance, infrastructure facilities, duty structures, policy

implementation regimes, etc. are to be taken into accounts while formulating

the policy.

A central fund of US$ 500 million is to be created to finance development of

leather sector industries. A soft loan may be arranged from international

donors like World Bank, IMF, IDA and Asian Development Bank for this

purpose. [12,13J

3.2 Export Perfonnance and Formulation of National
LeatherPolicy

Qualitative change in export eamings of leather industries is found in the last

one decade. Exports of crust leather as well as finished leather and leather

products including leather footwear significantly increased. Since the ban of

wet-blue leather in 1990, the Pall at which tanneries are being modernized,

acx:ording to that space, export eamings are not increased. During the last 5

years exports of finished leather remained static in a place. lack. of
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infrastructure 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 export

performance of the leather sector in last one decade 199()..2002, Fig.3.1

shows the export demand established in different years.

Table-3.2 Export performance of the leather sector in last one decade 1990.
2002 [141
V •• , Tk in Crore US$ (million)

1990.91 483.54 137.13

1991.92 566.66 148.85

1992.93 616.27 158.63

1993--94 765.18 192.02

1994-95 903.77 225.33

1995-96 986,31 241.15

1996--97 945.52 222.06

1997.98 1081.46 233.75

1995-99 1072.25 223.49

1999-2000 1252.11 249,93

2000-2001 1668.50 290.68

2001.2002 1449.62 252.50

There is no altemative of value addition in export to Increase the export

eaming in leather industries. The Govemment should have a role in this

value addition process. The key way of the Govemment role in developing or

flourishing any industry is the govemment policy regarding that industry.

Several times steps have been teken to formulate a National Leather Policy ,

to manifestleathBf industries, but never come to existence.

As there is no Govemment Policy for leather industry, the worKs to develop

the leather industry and control of the pollution have been impeded again

and again. Even after Govemment there is no policy in leather industry, the

unwritten policies, which are followed, were not favorable to the industry.
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Fig. 3.1 Export demand established in different years (Note: After 11111

5eptember'2001 incident in USA, the world leather mar1<;et
become very slow and the total export have reduced t013%
than that of previous year) [15,16J

3.3 Needs of Common Finishing Facility Center (CFFC)

The processing needs of the medium & small scale tanneries can be

completed in CFFC established in 1987 with the lOA assistance in Leather

College, Dhaka facilitate production of crust & finished leather by small scale

leather producers for local 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 WorKshop by Fakrul Alam [17,181. in 2001-

2002, export of crust I finished leather was 184 mUlionsquare feet, export of

leather footwear and goods (including domestic consumption 15% on export

quantity) was 220 million square feet. Table-3.3 shows the hides and skins

from different species in 2001-2002. Major slaughtering of animals happens

during Qurbani Eid season Le. 50% within 3 days, rest 50% in whole year.
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Here leather used domestically for leather products is almost 15% ofthe total

annual leather processing.

Table..J,3 Hides and skins from different species in 2001-2002 [9,10].

Species Availabil~~ hides & skins (million %
souarefeet

Cow 132.00 60

G~t 66.00 30

Buffalo 9.90 4'
Sheep 12.10 ,.,
Now we can analyses the capacity of the small-scale tanneries to face the

local demand of 33 million square feet of finished leather. Table-3.4 shows

the production statistics of different tanneries in Bangladesh.

Table..J.4 Production statistics of different tanneries in Banoladesh 112,131
Number of Installed production Actual production Deficiency
tannery capacity (~~I!iOn (Million square feet)

sDUarefeet
Large = 13 65 40 Nil

Meclium=61 110 95 Nil

Small=132 75 45 Nil

Total 206 250 160 Nil

Actual Production (mUlioosquare feet)

100
60
60
40
20
o

Large= 13 Medium= SmaJl=132
61

Fig. 3.2Actual production of different types of tannery [14]
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On the above statistical analyses in table.3A and fig.3.2 show the local

demand for finished feather is 33 million square feet and the capacity of the

small-scale tanneries to process wet-blue leather actually is 45 million

square feet. So to meet these 33 million square feet finished leather demand

the CFFC, Hazaribagh, Dhaka facilitates the 116 small-scale tanneries to

process their leather from wet blue to crust and finished leather on Job basis.

Until 19BO, hides and silins were used to export mainly in the form of wet-

blue. With the introduction of Govemment incentive policy measures in 19IT
and finally imposition of ban on wet blue export in 1990, there has been a

significantdeve!opmentln crust leather, finished leather and leather products

capacity in the country, But these small tanneries are not capable of

producing high quality finished-leather by using modem technology due to

lack of the capital. For this reason small-entrepreneurs take one or two

technical assistance from the big tanneries. Small-scale leather producers for

local supply established thinking about this matter the CFFC in 19B7 with the

IDA assistance in leather College to facilitate production offinished leather.

The average capacity for the CFFC is about 500 cowhides per day (10000

square feet pef day). So for modemization of tannery zone and to face the

nation economy for leather the CFFC at Hazaribagh, Dhaka for the existance

of small-scale tanneries is essential. On the other hand to face the demand

of small-scale tanneries the maximization of production/income also has to

be done.
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ChlPler-4

STUDY OF CFFCAND OPTIMIZE THE
PRODUCT MIX CONSIDERING

DIFFERENT CONSTRAINTS

There are about 206 tanneries in Bangladesh, but most of them are using

traditional technology in their production. Very few of them are applying

modem technology partially in their manufacturing. Though, Bangladesh is

abundant with hides and skins. Among them, goatskinsofwestern partofthe

Bangladesh are world famous. Tannery operations for both hides and skins

used in Bangladesh and related machinery and various controlling activities

involve both in chemical and mechanical operations are shortly illustrated in

Chapter-2. After tanning operation, both physical and chemical 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 proper 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 earned from this sector.

Wet.blue through crust to finished leather is a rapid value addition process in

tannery industry. Currently, Bangladesh produces near1yabout 180 million

square feet of hides and skins, where 130 million square feet of cr:m and

buffalo per annum and 50 million square feet of goat and sheep per annum.

Oul of them, only 15% are consumed by the local merket and the rest are

exported in the form of crust and finished leather. Value-addition of this



higher manufacturing stage is about 200-300% and requires high skill of

manpower including upgraded technology. So it is very important for tannery

industries to maintain optimum production of crust and finished laather from

the wet-blue of cowhides and goatskins. Consequence of non-optimal

proportion of these products will result in improper production planning,

leading to a loss throogh output. This research work addresses the problems

and shows how to overcome the problems by adopting linear programming

(LP) approach. A comparison in terms of production volume between the

current 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 particularfy

located at Hazaribagh, Dhaka. The purposes of CFFC are to provide leather

finishing facilities to the cottage and small scale tanning units at Hazaribagh,

technical and in plant consultancy services to the tanning industry of the

country including laboratory testing/quality control facilities in order to enable

them to produce export quality finished leather.

Hides and skins constitute a potential resource of the country and ranks

second to Jute in respect of foreign exchange earnings. The annual

availability of hides and skins in the country is about 3.35 million pieces of

cowhide, 9.0 million pieces of goatskin, 0.16 million pieces of sheepskin and

0.07 million pieces of buffalo hide. About 20% of these hides and skins are

processed within the country into low-grade finished leather mainly for

domestic consumption and the rests exported in wet blue condition [19,20j.

Wet blue is only the first stage of leather processing and considered to be

the better preservation for transport. Sizeable export potential exists in

processing wet blue to crust and finished leather. Net foreign exchange

earning are minimum 60% higher for crust and 120% higher for finished.

leather manufacturers.
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There were aboul170 small and medium types of tanning units in the private

sector of which aboul145 were located al Hazaribagh, the traditional tanning

center of Dhaka. Only a few units can be said large and modem in

processing or in equipment's. The leather industry of the country is stifl

geared up mainly with wet-blue processing. The small and medium types of

tanning unit having no equipmenfs to process finished leather for local use in

crude and unscientific methods and for obviOUSreasons their sub-standard

products cannot fetch proper prices. The leather manufacturing industries

except 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 development. While some of the tanning units have

mechanized in certain phases, most of the units work with drums, paddle not

having techniciansllechnologists who understand chemical processes

involved in leather making. Methods are passed on traditionally without

modification or adoption of improved 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 counby. The

objectives can be best achieved by assisting in improving and modernization

of the private tanneries. Since the leather processing involve costly imported

machineries and equipmenls and Ihe scale of the most tanneries is

insufficientlo justify vertical integration with finishing facilities, establishment

of a common finishing facility and services center is proposed to help in

producing quality leather and steady development of the leather industry.

International Development Association (IDA) agreed 10 help establish

common finishing facilities and technical services center under the existing

Bangladesh College of Leather Technology {BCLD. Dhaka. Third Small

Scale Industries (SSI-Hl)would help establish a program to provide common

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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operated by BCLT under a management committee, which would include

representatives of small private tanneries. Active private participation in

management would help ensure proper selection and use of the machineryl

equipment The BCLT has strong contacts with private tanneries and

technical know how useful in developing the industry. The finishing facilities

could be established on the premises of the College. The finishing facility,

which would be used e)(c!usivety 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 are skilled

operators. Main function of the common faciHties center would be to provide

at commercial rates:

• Common hides and skins finishing facility services to private tanneries.

• Technical services particularly for private sector tanneries including

laboratory testing and quality control and

• Effective in-plant consultancy services with the assistance of

consultancy services with the assistance of consultants.

A two-phase system would be adopted; consultancy for the technical

selVices would be made available immediately. Half of the total equipment

costs would be made available during 1" year of operations; this would be

sufficient to finish about 500 hides and skins per day, After 18months, there
would be a joint review by the Ministry of Education, BCLT and IDA to

determine the capacity utilization of equipment's; the extent to which smaller

tanneries have been helped and the optimum investment of remaining funds

in e)(panded and/or uP1lraded facilities for finishing or teather-goods,

additional technical assistance and reallocation to other components,

Estimated costs would include, common finishing facilities with capacity of

500 pieces hides per day (US$ 1.63 million); 48 man-months in advisors for

training in tanning and for assistance in managing the common finishing

facilities



The CFFC would be owned and operatad by the Bangladesh Collega of

Leather Technology (BCLT), under a seven member management

committee comprising of the Principal of the college, three raprasentative

from the private tanneries including chairman Bangladesh Tanneries

Association (BTA) and one representative each from the Ministry of

Education, Directorate of Technical Education (DTE) and BC$IR, the

chairman would be nominatad/selected by the Ministry of Educabon. The

CFFC would be exclusively used for the tanning industry. The trainees of the

college will be allowed to use the machineries or equipment's only when the

principal is satisfied that they are skilled operators.

The main object ofCFFC is to provide services to the small and medium type

private sector leather industries to enable them to convert wet-blue into value

added finished leather for export and thus to eam more foreign exchange for

the country and not intended to be a profit making organization like

tanneries. However, the cost of the project will be recovered through the sale

of the services to the tanneries al a commercial rate to be fixed by the

management committee of CFFC. The center will process minimum 500

pieces offinished leather of verious types per day from wet blue. The export

price of finished leather is usually 200-300% higher than that of wet blue.

The finishad leather from CFFC is used as raw materials for the footwear

workshop and leather-products workshop of BCLT and the local market

consumes the rests.

The CFFC will have the facilities to process mmimum 500 pieces of wet-blue

cowhides into different types of finished leathers per day. The price of

finished leather is usually 200-300% higher than that ofwel-blue. This CFFC

is self-financing tannery Le. tannery which eam revenue through sale of

output (goods and I or service). These may also be called directly productive

tannery. Table-4.1 shows annual value of output directly attributable to the

tannery. Here the annual income of the CFFC is estimated to be Tk.77.70

lakhs with the operating/recurring cost of Tk..55.19 lakhs. So, the net profit

per year is Tk.22.51 lekhs, By adopting lP approach, the net profit per year
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can be maximized with variation of product mix and compare it with the result

obtained by traditional method.

;0
500 3.00 1500 1500
.500 3.00 1000 1500
500 4.00 2000 2000
1200 2.00 2400 2400
500 1.50 750 750
400 1.00 200 400
500 3.00 1500 1500
500 1.00 '00 500
150 1,00 '50 '50
500 1.50 375
500 6.00 3000
500 1.00 500
1200 0.50 600

25,425
627

4.2 Product Mix Analyses

Production and business systems are key building blocks in the structure of

modem industrial societies, Different human activities and the prosperity of

whole nations are highly dependent on the performance of production and

business systems. Companies and industrial firms, through which production

and business operations are usually performed, represent the major sector of

today's global economy. Therefore, in the last decade, companies have

made the continuous improvement of production and business systems a

milestone in their strategic planning for the new millennium. To remain

competitive, companies have to maintain a high-level of performance by

maintaining high quality, low cost, low manufacturing lead times, and high
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customer satisfaction. It is usually asserted that production and business

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

business operations become a necessity for survival in the marketplace.

Because of this, improving the perfonnance of production and business

systems has been the primary interest of decision-makQfS and engineers.

Indeed, Industrial Engineering (IE), as a profession and a science, plays a

central role in the efforts towards improvement 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 perfonnance enhancement.

Examples of this performance can be the throughput of a factory, the quality

and reliability of a product, orthe profit of an organization [21-23].

Designing flexibility into production and business systems 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 continual improvement of delivery times,

operating costs, capacities, material utilization, and infonnation flow.

Dynamic changes in demand, supply, and manufacturing strategies force

companies to make continuous changes to the product-mix. Making such

changes gracefully and effectively can be only accomplished when systems

design is based on flexible production and business operations. The issue

becomes even mora challenging when the frequency of product-mix change

increases. Theretore, under such conditions, detennining the optimum

product-mix and analyzing its implications as an integral part of the design

process become essential for achieving robust and flexible production and

business systems {24,25].
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4.2.1 Product Mix Decision

An organization's product-mix is the percentage of total output devoted to

each product [13]. In production, for example, in finished leather

manufacturing might have a product-mix of 70% cowhides and 30% of

goatskins. Product mix analysis focuses on determining the optimum

product-mix and highlights the implications of varying the percentageofeach

product on different production and business activities, Since different

products have different production rates, the capacity requirements for each

mix of products may, in some cases, drastically change. For example,

increasing the proportion of a certain product in a production schedule may

require duplicating a certain machine tool to cope with the rate of production,

which may eventually lead to adding a parallel processing line and a new line

of products to make use of the added capacity. Therefore, product-mix

analysis aims at answering 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 usually influenced by the product selection

decision. \Nhen a firm has a current market for two or more products, a

decision is usually taken to introduce more than one product to the market in

an effort to increase market share and profitability, Deciding to produce more

than one product type or to provide more than one-service leads to the issue

of product-mix selection, Product selection decision is usually based on the

organization goals, environment, and the organization's production,

marketing, and financing strategies. Once product types are selected,

decisions must again be made within each product line with respectto which

mix of products to produce and which production processes to use in view of

cost, capacity, and the theory of constraints. Product-mix decisions are

typically dependent on market research and marketing strategies, Therefore,

the product-mix in a production plan is not usually fIXed. The mix may

change dynamically at different time periods.
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4.2.2 Product Mix Decision via. Linear programming (LP)

LP is a quantitative method of product-mix analysis with extensive in the

applications in the production and business Arenas. Many firms have found

that Linear Programming (LP) methods are useful techniques for assisting in

the product-mix decisions. LP is an analytical approach that is utilized to

determine the optimum product-mix so that a certain criterion is mel Using

LP an objective function is maximized or minimized subjeclto a certain 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

determination include capital budgeting, financial planning, worK scheduling,

and line balancing. Therefore, product-mix determination can be considered

as one application of LP for short-term scheduling. LP problems can be

solved using graphical method or using simplex method. Most large-scale

proDiems nowadays are solved using software tools by the computer.

However, it is always essential to gain at least a basic understanding of the

solution methodology along with the knowledge of how to formulate and set

up tile problem, interpret the results, and draw the right inferences. Johnson

and Montgomery [28] presented a Mathematical formulation forthe product.

mix problem as a constrained LP model. They also illustrated two

approaches for dealing with uncertainty in demand. Applying the LP model

requires the following information:

• Revenue obtained from selling one unit of each product type.

• Unil variable cost of producing a unit of each product type.

• Required minimum production level of each product type in the

Planning period.

• Maximum potential sales of each product type in the planning period.

• Number of units of each resource that are required to produce one

unit of each product type.

• Amount of each resource available during the planning period.
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Here in this problem between the two categories of product (cowhides and

goatskina)which product in the same series of machines should be produced

in which quantity to ensure maximum income as well as maximum profit, a

linear programming analysis is done. With several constraints (demand,

supply ratio, capacity and non-negative), the objective is to maximize total

income.

4.3 LinearProgramming

In operation research mathematical models, the decision variables may be

integer or continuous, and the objective and constraint functions may be

linear or nonlinear. The optimization problems posed by these models give

rise to a variety of solution methods; each designed to account for the

special mathematical properties of the model. The most prominent and

successful ofthesetechniques is Ilnear programming, where all the objective

and constraint functions are linear, and all tha variablas are continuous.

Other techniques that deal with other types of mathematical models are

dynamic programming, integer programming, nonlinear programming, goal

programming, and network programming, to mention only a few 126-28].

Practically all operations research techniques result in computational

algorithms that are iterative in nature. This means that the problem is solved

by iterations, where each new iteration bringing the solution closer to the

optimum. The iterative nature of the algorithms typically gives rise to

voluminous and tedious computations. It is thus imperative that the computer

executes these algorithms.

linear programming (LP) is a mathematical modeling technique designed to

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

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

health systems, and even behavioral and social sciences. The usefulness of

the technique Is enhanced by the availability of highly efficient computer

codes, Indeed, LP, because of its high computational efficiency, is the basis
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for the development of solution algorithms of other (more complex) types of

Operation Research models, including integer, nonlinear, and stochastic

programming. Although different and more general types of constrained

decision-making models exist, it is nevertheless true that in many

applications linear programming is most useful. It has been successfully

applied to literally thousands of different types of managerial decision-making

problems.

Linear programming (LP) deals with the problem of allocating limited

resources among compe1ing activities in the best possible (I.e. optimal) way.

This problem of allocation Can arise whenever one must select the level of

certain activities that complete for scares resources necessary to perform

those activities. The variety of situations to which this description applies is

diverse indeed ranging from the allocation of production facilities to products

to the allocation of national resources to domestic needs, from portfolio

selection of shipping patterns, from agricultural planning to the design of

radiation therapy and so on. However, one of the common ingredients in

each of these situations is the necessary for allocating resources to activities.

The Linear programming, as in a~ operation research model, includes three

basic elements like decision variables that we seek to determine, 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 VOluminousand tedious, and, hence, require the use of

computer. The user-friendly EXCEL-SOLVER add-in program package is

designed to solve this computational burden. The proper decision of the

decision variables is an essential first step toward the development of the

model. Once the variables are defined, the task ofconstructing 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 numerically optimizes constrained

models, such as an LP model. Indoing this, Solver uses a technique called a

mathematical programming algorithm to efficiently find the optimal decisions

for a given spreadsheet model. An algorithm is simply a computer code that

follows an iterative recipe for finding the optimal decisions, For LPs Solver

uses a very efficient optimization algorithm that works only on LP models

called the simplex method. Not surprisingly, to benefrt from this powerful

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 adhere

to certain technical restrictions imposed on your spreadsheet model by

solver, and most Importantly, we must understand the limitations of

optimization models to properly interpret Solver's results.

Solver can optimize both linear and nonlinear models. For now, wewill 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

that 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 correctly only for spreadsheet 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 to an

intemal representetion used by the second program. The second program,

residing in memory outside of Excel as a separate software module, carries

out the actual optimization and returns the solution to the first program for

updating of the spreadsheet. The two communicate by means of Microsoft's

application programming interface, the details of which need not concern us.

Upon chOOSingthe 'Solver" item from Excel's Tool menu, you evoke the first

Solver program that prepares your spreadsheet for optimization and calls the

"



second optimizer program. The following steps should be considered during

using the solvar.

• Start Excel and perform spreadsheet-modeling operations normally.

You can develop your Excel model perform "What if? And debugging

analyses and print results in the usual way.

• Once tha model is developed and debugged (and saved 10disk I), you

optimize it by choosing the Solver item from Excel's Tools menu.

• The Solver add-in and its optimization module will be loaded into

memory. When the loading is finished, Solver brings up a dialog box 10

collect information for the optimization process.

• After specifying certain housekeeping details, such as which cell

contains the objective function formula 10be optimized and which cells

contain decision variables, you ciick the dialog's "Solve" button.

• Solver will then translate your model and begin the optimization

process. For small LP models this takes several seconds, or for big

models, several minutes or longer,

• Assuming there are no errors in your spreadsheet LP model, Solverwill

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 values. Solver creates each requested report on a separate

worksheet in yourworlc:oook that you can save or print.

• At this point, you are now in a position to continue "What if" projections

to, for example, perform sensitivity analyses in the neighborhood of the

optimum decisions, Fig.4.1 shows the diagrammatic view of the steps in

using solver.



In opening dialog dick "Assume Unear Moder &
click \he "OK" button

Start Excel

Build or retrieve optimization model

Sava your workbook

Choose "Solver" in the Tools Menu

Specify in Solver Dialog Box
1. Call to be optimized
2. Changing cel~
3. Constraints

CliCkon "Solve" Button to begin optimization

Review solver completion message

Solver found
Optimum solution

Click "Keep Solver solution & click "OK"
Button

Want to change Model &
Reoollmize

save final model & exit Excel

Fig. 4.1 Solution process of MS Excel SOlver 129)
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4.3.2 Fonnulation of Linear Programming

X;j refers to the number of random production per day, where i refers to the

machine and j :::1,2: 1 as cowhides and 2 as goatskins.

~J refers to the expected processing time of j:::1 ,2 where 1 refers cowhides

and 2 refers goatskins in i1h machine.

C'j refers to the processing cost per unit of j= 1,2 where 1 refeIs cowhides

and 2 refers goatskins in itl1 machine, Here working time is 8 hOUrsa

day.

T.ble-4.2 Processing time and maximum capacity of the machine 119,20]

Processing Processing unit, Processing time, Capacity of the
Name unitslhr min/unit mlc

owhid oatskinsCowhid oatskins ( reduction/day
60 100 1 0.6 800
85 100 0.706 0.6 800
80 100 0.75 0.6 800
100 150 0.6 0.4 1200
80 100 0.75 0.6 aDO
400 500 0.3 0.24 2Q00
45 90 1.33 0.66 720
150 200 0.4 0.3 1600

BO 100 0.75 0.6 BOO
60 90 1 0.66 720
BO 90 1 0.66 720
BO 100 0.75 0.' BOO
400 600 0.15 0.D75 6400
65 100 0.706 0.' 600
60 100 0.75 0.' 600
200 200 0.3 0.3 1600
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Xn

0.4 0.3 2.00 1.50 x" x"
0.75 0.6 1.50 1.00 x" x"1 0.66 1- 1.00 1.00 X101 X'02
1 0.66 3,00 2.00 X111 Xm

0,75 0.6 1.00 1.00 X,., X,n
0.15 0.075 1.50 1.00 Xm X,.
0.706 0.6 6.00 4.00 Xw X"
0.75 0.6 1.00 0.50 X'51 X,~
0.3 0.3 0.50 0.50 X'61 X,

QblKtive function
Maximize income = rGi)~j = Z
Max. 2=2,5 X" -+ 1.0 X,. +12.5 X:1, +8.0 X22+3.5 ~1 + 2.0Xa2 -+ 2.0 >4, +1.5

>42 -+ 3.0~, + 2.0Xs2 +3.0>411 +2.0Xsz +4.0X71 +3.0Xn +2,OXa, +1.5Xe2

+1.5Xg, +1.0Xa2 -+ 1.0X'01 +1.0X,oo +3.0X111 +2.0X"2 +1.0X'2' +1.0Xm

+1.5X'31 +1.0Xm +S.OX'41 -+ 4.0X'42 +1.0X'~1 +O.50X'52 +O.50X'61 +O.50XHl2

Conskalotl
Now fO! cow!Jides

2.5Xn+12.5;lb+3.5X:!,+2.0)4,+3.0Xa,+3.0Xa,+4.0XT1+2.0Xa,+1.5Xa,+1.0X,o

,+3, OXm +1.0X'2,+1.5X131+6, OX'41+1.OX'5,+O.50X,a,=(70/1 DO} Z

0+0. 75X,,-O.7X'2+3, 75X:!,-o. 7Xz,z+1.05)(s,-O, 7X:!FO.6X.l-O.~+O.9Xa,.0.7

XsztO.9Xa,-O.1X«I+1.0Xl1-o.7Xr.r"O.6Xel-0. 7Xe2+0.45Xel-0. 7Xs2+0.30X1 01-

O.7X1Q2+O.9Xm -o.7Xll2 +0.3Xl21 -0.7X122 +O.45X131 -O.7X1J2 +1.5X141 -

O.7Xl42+O,3X151-0.7X152+0.15Xlel-0,7X1ifO (1)
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For goatskins

1.0X'2 +8.0kl +2.0)W +1.5~ +2.0Xo2 +2.0Xe2 +3.0Xn +1.5Xa2 +1.0Xn

+1.0X'02+2.0X112+1.0X':!2+1.0Xm +4.0X14~+O.50X152+0,50Xl8:F (30f100) Z

-+ -0.30X" +0.7Xl~ -O.30X2,+5.6kl -0.30 XI, +1.4Xa2-0.30XI1 +1.05~ -

0.30Xo, + 1.4Xa2-0.30~, +1.4Xm -0.30 X7' +2.1Xn - 0.30 Xs, +1.05Xa. -0.30

Xtt, +0.70~ -0.30 XlO, +0.7X'02 -O.30X,1' +1.4Xll2 -O.30X121+0,70Xl22-

0.30Xl3l +O.70X'~2 -0,30X14, + 2,6X'42 -0.30X15, +O.35X'52 -O.30X,~,

+0.30X'62=0 (2)

For each machine lotal running lime:

r ~j. ~ :":(tolal running lime of the machine-machine sloppage Iime)::450.

Here, lotal running time of the machine=6 hours per day--460 minules.

Machine stoppage Iime=machine-Io-machine call)' delay of Ihe hides & skins

and lunch break=30 minutes. From Table-4.3 Ihe constraints are as follows:

1.000X" + 0.600 X12s:450 (3)

0.706 X21+ 0.600 kl~ 450 (4)

0.7500Xa, + 0.600 Xa2s:450 (5)
0.600 ~,+0.400 ~2~50 (6)

0.750Xo,+0.600 Xo2~50 (7)

0.300Xel+0.240Xe2~50 (a)

1.330X71+0.660X72~50 (9)

OAOOXel+0.300Xs2s:450 (10)

0.750 Xsl+0.600Xe2~50 (11)

1.000X1o,+0.660X1(l2",450 (12)

1.000Xll ,+0.660X112~50 (13)

O.750Xl2l+0.600Xl22~50 (14)

0.150X'31+0.075X'32:'>450 (15)

0.706X14,+0.600Xl-42~50 (16)

"
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O.750X'S1+0.600Xm$4S0 (17),
O.300Xl~1+0,300Xl62:<>450 (18)

Now for Xi] ,;;«Total running time of the machine-machine stoppage time)!

(expected processing time, t;j)' The constraints obtained from Table-4.3 are

as follows:

X".,.;«480-30)/1.000)~50 (19)

X'2::>«480-30)/0.600) gSO (20)

x.,:s:({48o-S0)/O.706) :s:637 {21}

X2:l:<> «480-30)/0,600) gSO (22)

Xa,:;;({480-S0)/O.750)$'600 (23)

~,.;; ((48Q-30}/O.600)$150 (24)

X41'" «480-30)/0.600) 9SO (25)

~2:S: «460-30)/0.400) ::;;1125 (26)

~1:S;«480-30)fO.750) ,.:;600 (27)

.1«;2-" «480-S0)fO.600) ,.:;750 (28)

~1" «480-30)/0,300)"'1500 (29)

~:'>«480-30)/0,240) ..,1875 (3D)

Xl''''((460-30)/1.330) ~38 (31)

X12";;«480-S0)fO.660)$'662 (32)

Xat~{480-30)/O.400)~1125 (33)

Xs:l:s;«480-30)/0.300) ,.;;1500 (34)

X~1:S;{(480-30)/O.750) :>600 (35)

~«480-30)fO.600)g50 (36)

X101:> «(480-30)/1.000)~450 (37)

XUI'.l:> «(480-30)/0.660)~82 (38)

X111.'>((480-30)f1.000) :>4S0 (3a)

X112:>(480-30)/0,880) :>882 (40)

Xl":> ({480-30)/0.7S0)~600 (41)

Xl2;l:>{(480-30)/0.600) gSO (42)

X'J'S" ((480-30)fO.150) :>3000 (43)

X,:l:l.'> (480-30)fO.07S) :>6000 (44)
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X1~'S«(480-30)/0.706):>637 (45)

X'42S(480.30)fO.600) g50 (46)

X'5'S((460.30)fO.750)sElOO (47)

X'52.$(460.30)10.600),.,;750 (48)

X,e1S(480.30)fO,300)::;;1500 (49)

X,52::;;«460-30)/0.300)::;;1500 (50)

X1"X12,~,,~,~I,~,~',~,~1,~,~',~2,X",~,~I,~,~',

~,X10', XHJ:l,Xm, X112,X12"X,Z!,XI3',X'Y-!,X,." Xl42,X'5', X'52,X16"X'52
,::.0 (51)

4.4 Results and Discussions

The annual income of the CFFC with random job work from wet-blue to

finished leather we can find as Excel sheet of maximization of income,

Answer sheet, sensitivity Analysis sheet and Limit analysis sheet are given

below:

Table .••.4 Maximum production rate of cowhides and goatskins per day

Processing
Name

Processing cost, Cil Number of productio Total
akaluni rd rmachine (Taka)

owhides oatskins owhk:les oatskin
.50 1.00 ,,=450 '2=0 1125
12.50 .00 ,=637 =0 962.5
.50 .00 ,=600 -0 100
.00 1.50 1=0 -11251687.5
.00 .00 1=600 =0 1800
.00 ,00 1=1500 =0 500
.00 .00 11=0 72=682 046
.00 1.50 ,=1125 =0 50
.50 1.00 ,=600 =0
1.00 1.00 ,0,=0 ,02"'682
.00 .00 ",=0 112=6821364
1.00 1.00 1,=0 =750 50
1.50 1.00 13,=0 132=600 000

ressin .00 .00 '41=637 '42"'0 822
ranin &embossin 1.00 .50 '51=600 '52"'0 00

easurin .50 .50 ,e,=1500 '52=0 50
Total 5809.5 2529.5 ""60



Daily income ofCFFC is 1k.38339.00. So, the annual income (assuming 300

worKing days) of CFFC = 38339 .OOX300 = Tk.11501700.00

Here, The annual income from cowhides=25809.5 X 300 =1k.7742850.00

and the annual income from g08tskin8=12529.5 X 300 =Tk.3758850.00. So,

the net profit per year =1150170Q..5519000=1k.5982700.00

The values obtained by using Excel solver program have been rounded off.

There are some altamative solutions butlotal production remains same. The

result of the LP model shows that, optimal production of the year 1989-90

would be 1k.11501700 of which cowhides 1k.7742850 and goatskins

Tk.3758850. But by the traditional method the production during the year of

1989090was Tk.7770000 and the net profit was 1k.2251000 but the by LP

model it could be 1k.59627oo. So, there had been a scope to produce about

an additional amount of Tk.3731700 of hides and skins by utilizing the same

facilities.

FlgA.2 Production maximization of cowhides and goatskins by LP
model
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FIgA.3 Comparative study of production income by
LP model and traditional method

It is evident from Fig.4.3 the maximization of product-mix with LP model by

Excel solver is greater than the production rate of cowhides by the traditional

method. The main cause of this reduced production is due to nOlHlptimal

production planning and machine capacity utilization.

The reliability of the data in any mathematical model is important to obtain a

useful solution for practical problems. Some of this deta are influenced owing

tothe instability and uncontrollability of certain aspects such as urgent order,

machines problem, operator's lagging, unavailability of raw materials and

poor quality of the supplied raw materials. On basis of those limitations

optimum production may vary.
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CONCLUSIONS

This research work presented a practical approach for conducting product-

mix analyses. The approach suggests starting the analyses with a linear

Programming (LP) model to determine the optimum product-mix than the

traditional production method that meets the business targets as well as the

processing needs of small-scale tanneries. In this way the Common

Finishing Facilities Center (CFFC) becomes profitable. The study also

measured the market demand, supply and local demand of the customer.

lP, model is more tight schedule calculated program than the traditional

method so the service volume becomes wide for the small-scale tanneries

and more profitable. LP model can be utilized to enhance system parameter

settings and process configuration so that the optimum product-mix is

reached. Finally, the LP model is used to adept the system design to most

possible combinations of the product-mix. This approach can be

implemented at the production system micro-level as well as the tanneries

macro-level from the operations of wet blue to finished leather.

lP model can be applied in any leather processing industries from wet-blue

to finished-leather production to maximize the profit. It will help to prepare an

early profitable production plan to get maximum production-profit or set a

slandard production-profit target for tannery. By using lP model, tannef)'can

evaluate the job-basis wofX by varying cowhides and goatskins in each

machine to maximize production-profit.



LP model by Excel Solver is a superior method in planning of production

schedule. sensitivity analysis can be perfonned to take into account of the

variation of resource level. Limit report analyses can be perfonned to take

into account the lower limit and upper Iimil.

From this study, it was concluded that the small-scale tanneries produce

aboul45 million square feet of wet blue leather. Bul by the traditionel method

CFFC can process the wet blue leather to finished leather for 300 days in a

year aboul3 million square feel. On the other hand, optimizing by LP model

for 8 hours per day and for. 300 days per year time, the processing of wet

blue to finished leather on average 9 million square feel, which is triple, the

amount as produced by the traditional method. If the working time extends

upto 12 hours per day and the same 300 days per year, the processing of

wet blue leather to finished leather increases upto 13 million square feet,

which can meet the one third of the processing needs of the small-scale

tannelies, From the above discussion, it is concluded that anothertwolthree

CFFC are needed to meet the local demands of 33 million square feet of

finished leather.
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APpendix

Appendix-A

SMALL SCALE TANNERIES

The small-scale tanneries have facilities for processing wet blue leather only.

This type of tanneries is a non-mechanized tannery. The names and

addresses of this type of tanneries are:

1. Shahajada Tannery, Hazaribagh, Dhaka

2. MamunTraders,Hazaribagh,Dhaka

3. City Leather,Hazaribagh,Dhaka

4. Muslim Tannery, Hazaribagh, Dhaka

5. Chinese Overseas Tannery, Hazaribagh, Dhaka

6. A.B.M. Tannery, Hazaribagh, Dhaka

7. Martin Brothers Tannery, Hazaribagh, Dhaka

8. Sonali Tannery, Hazaribagh, Dhaka

9. Beraid Leather Complex, Hazaribagh, Dhaka

10. Sobuz Corporation, Hazaribagh, Dhaka

11. Rahaman Overseas Export, Hazaribagh, Dhaka

12. Ssndip Tannery, Hazaribagh, Dhaka

13. Great Eastern Tannery, Hazaribagh, Dhaka

14. lahirTannery, Hazaribagh,Dhaka

15. M. S. Tannery, Hazaribagh, Dhaka

16. G. N. Tannery, Hazaribagh, Dhaka



,

17. Ismail Leather Corporation, Hazaribagh, Dhaka

18. Tipara Tannery, Hazaribagh, Dhaka

19. Jakir Hussein Tannery, Hazaribagh, Dhaka

20, S. Tannery, Hazaribagh, Dhaka

21. Belal Tannery, Hazaribagh, Dhaka

22. Abul BasarTannery, Hazaribagh, Dhaka

23. Globe Tannery, Hazaribagh, Dhaka

24. Poirsn lannel)', Hazaribagh, Dhaka

25. Jalal Tannery, Hazaribagh, Dhaka

26. Sumon Tannery, Hazaribagh, Dhaka

27. G. A. leather, Hazaribagh, Dhaka

28. Atik Tannery, Hazaribagh, Dhaka

29. Golden Tannery, Hazaribagh, Dhaka

30. sader TanneiY. Hazaribagh, Dhaka

31. Mahin Tannery, Hazaribagh, Dhaka

32. NabsrsnTannery,Hazaribagh,Dhaka
33. Millat Tannery, Hazaribagh, Dhaka

34. Oil Bihar Tannery, Hazaribagh, Dhaka

35. Shaclesh Tannery, Hazaribagh, Dhaka

36. Sher-e-Bangla Tannery, Hazaribagh, Dhaka

37. Feni Tannery Limited, Hazaribagh, Dhaka

38. Eastern Lather Corporation, Hazaribagh, Dhaka

39. Kamal Brothers Tannery, Hazaribagh, Dhaka

40. Jubili Tannery, Hazaribagh, Dhaka

41. Anwar Tannery, Hazaribagh, Dhaka

42. Meri Enterprise, Hazaribagh, Dhaka

43. Hossen Brothers Tannery, Hazaribagh, Dhaka

44. Metro Tannery, Hazaribagh, Dhaka

45. Roni Overseas, Hazaribagh, Dhaka

46. Rubi Enterprise, Hazaribagh, Dhaka

47. Shahi Tannery, Hazaribagh, Dhaka

48. Paruma leather Corporation, Hazaribagh, Dhaka

49. Islima Tannery, Hazaribagh, Dhaka
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50. salam Tannery, Hazaribagh, Dhaka

51. Oahid Tannery, Hazaribagh, Dhaka

52. Kustis Tannery, Hazaribagh, Dhaka

53. Popular Tannery, Hazaribagh, Dhaka

54. Juliat Enterprise, Hazaribagh, Dhaka

55. Bengal Tannery, Hazaribagh, Dhaka

56. H. N. Brothers, Hazaribagh, Dhaka

57. Morshed Brothers Tannery, Hazaribagh, Dhaka

58. T. Ahmed Brothers Tannery, Hazaribagh, Dhaka

59. Gindabahar Tannery, Hazaribagh, Dhaka

60. Shahel & Shakil Tannery, Hazaribagh, Dhaka

61. Anjuman Tannery, Hazaribagh, Dhaka

62. Milali Tannery, Hazaribagh, Dhaka

63. S. B. S. M Leather Complex, Hazaribagh, Dhaka

64. Manik & Shohag Brothers, Hazaribagh, Dhaka

65. Noakhali Tannery, Hazaribagh, Dhaka

66. Alea Tannery, Hazaribagh, Dhaka

67. Ibrahim Tannery, Hazaribagh, Dhaka

68. Moon Tannery, Hezaribagh, Dhaka

69. Royal Bengal Tannery, Hazaribagh, Dhaka

70. Madhab Tannery, Hazaribagh, Dhaka

71. Janata Tannery, Hazaribagh, Dhaka

72. Comilla Tannery, Hazaribagh, Dhaka

73. Guljar Tannery, Hazaribagh, Dhaka

74. Nuru Shai Tannery, Hazaribagh, Dhaka

75. Chadpur Tannery, Hazaribagh, Dhaka

76. Toufiq Tannery, Hazaribagh, Dhaka

77. Overseas Tannery, Hazaribagh, Dhaka

78. Al-Amin Tannery, Hazaribagh, Dhaka

79. Banas Enterprise, Hazaribagh, Dhaka

80. Capital Tannery, Hazaribagh, Dhaka

81. Chayanika Leather, Hazaribagh, Dhaka

82. Mamun Leather Corporation, Hazaribagh, Dhaka
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63. Famad Leather Corporation, Hazaribagh, Dhaka

64. B. T. I. Tannery, Hazaribagh, Dhaka

65. Abbas & Sons, Hazaribagh, Dhaka

66. A. H. Enterprise, Hazaribagh, Dhaka

67. Dhaka Nagar Tannery, Hazaribagh, Dhaka

66. Aziz Brothers Tannery, Hazaribagh, Dhaka

69. Masum Leather, Hazaribagh, Dhaka

90. Sunlight Tannery, Hazaribagh, Dhaka

91, Kamalia Tannery, Hazaribagh, Dhaka

92. Shajahan Tannery, Hazaribagh, Dhaka

93. YusufTannery, Hazaribagh, Dhaka

94. Prince Tannery, Hazaribagh, Dhaka

95. Five star Tannery, Hazaribagh, Dhaka

96. Khokon Tannery, Hazaribagh, Dhaka

97. Shathi Leather, Hazaribagh, Dhaka

96. Haque Tannery, Hazaribagh, Dhaka

99. Kasem Tannery, Hazaribagh, Dhaka

100. Shohid Tannery, Hazaribagh, Dhaka

101. United Tannery, Hazaribagh, Dhaka

102. NabipurTannery, Hazaribagh, Dhaka

103. Greenways Tannery, Hazaribagh, Dhaka

104. KohinurTannery, Hazaribagh, Dhaka

105. Island Tannery, Hazaribagh, Dhaka

106. Gokul Tannery, Hazaribagh, Dhaka

107. Kamala Tannery, Hazaribagh, Dhaka

106. AmanatTannery, Hazaribagh, Dhaka

109. B. Rahman Enterprise, Hazaribagh, Dhaka

110, Ahsan Habib Brothers, Hazaribagh, Dhaka

111. Leather Complex Private Limited, Hazaribagh, Dhaka

112. SharifTannery, Hazaribagh, Dhaka

113. S. S. Tannery, Hazaribagh, Dhaka

114. Pioneer 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 tanneries like

mechanized crust leather tannel)' and semi-mechanized crust leather

tannery.

Mechanized Crust leather Tannery: The names and addresses of this type

of tanneries are:

,.
2.

3.
4.

5.
6.

7.

8.
9.
10.

11.
12.

13.
14.
15., 18.
17.

18
19.

20.

Amin Tannery, Hazaribagh, Dhaka

Ayub Brothers, Hazaribagh, Dhaka

Chinese Leather Industries, Hazaribagh, Dhaka

Earth International, Hazaribagh, Dhaka

Green Arrcrw Tannery, Hazaribagh, Dhaka

Helel Tannel)', Hazaribagh, Dhaka

Jamila Tannery, Hazaribagh, Dhaka

Kalam Brothers, Hazaribagh, Dhaka

Kid Leather, Hazaribagh, Dhaka

M. B. Tann~, Hazaribagh, Dhaka

Milon Tannery, Hazaribagh, Dhaka

Mizen & Sumon Tannery, Hazaribagh, Dhaka

Mukti Tannery, Hazaribagh, Dhaka

Nur Trading Corporation, Hazaribagh, Dhaka

Pragati Leather Complex, Hazaribagh, Dhaka

Rena Leather Complex, Hazaribagh, Dhaka

Samata leather Complex, Hazaribagh, Dhaka

Surwar leather Corporation limited, Hazaribagh, Dhaka

Vulua Tannel)', Hazaribagh, Dhaka

Yusuf leather Corporation, Hazatibagh, Dhaka
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Simj-Mechanjzed Crus! leather Tannery: The names and addresses of this

type of tanneries are:

1. Abul KhairTannelY, Hazaribagh, Dhaka

2. AI.Madina TannelY, Hazaribagh, Dhaka

3. Bikrempur TannelY, Hazaribagh, Dhaka

4. 8.M,Leather, Hazaribagh, Dhaka

5. Chrome-base TannelY, Hazaribagh, Dhaka

6. Dhaka Tanneries Limited, Hazaribagh, Dhaka

7. Fancy Leather Complex, Hazaribagh, Dhaka

8. Gulshan TannelY, Hazaribagh, Dhaka

9. International TannelY, Hazaribagh, Dhaka

10. Kalu Leather, Hazaribagh, Dhaka

11. CUl'$hajTannelY, Hazarlbagh, Dhaka

12. Luna TannelY, Hazaribagh, Dhaka

13. Mahtab TannelY Umited, Hazaribagh, Dhaka

14. Maizdy TannelY, Hazaribagh, Dhaka

15. M. R. Tannery, Hazaribagh, Dhaka

16, Nishat TannelY, Hazaribagh, Dhaka

17. Pubali Tanne'Y, Hazaribagh, Dhaka

18. Rawshan Tanne'Y, Hazaribagh. Dhaka

19. Royal Tanne'Y, Hazaribagh, Dhaka

20. semina Tanne'Y (Pvt) LImited, Hazaribagh, Dhaka

21. Udayan Corporation, Hazaribagh, Dhaka
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Appendix-B

DIRECT SURVEY OF SMALL SCALE TANNERIES

In Bangladesh there 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 country is processed here. Out of 206 tanneries, 112-115

(small scale tanneries) units have facilities 'for processing wet blue leather

only and they ere located al Hazaribagh, Dhaka. Now we show the survey

questionnaire about the fdentification of some small-scale tanneries:

INDUSTRIAL SURVEY OF
SMALL SCALE TANNERIES IN BANGLADESH

QUESTIONNAIRE

,. Name of organization:

2. Add •••• ;) Office:

ii) Factory:

3. Year of establishment:

4. Factory Area q Land ao~
ii) Covered sq. ft.

5. Annual production capacity:

;) Crust (million sq. ft.)

Ii) Finished (million sq. ft.)

D

6.

7.

6.

••

Key personnel I)

ii)

iii)

Legal status: Proprietorship! Partnership! Privata limited oompanyl

Public limited company/others

Type of ownership: Domestic/Joint venture/Fully foreign! Others

Trade membership:
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ii

Chamber of commerce

Bangladesh finished leatheT & leather goods exporters

Association o

Goat crust leather

Goat finished leather

oo%}
%}
%}

%}

Cow crust leather (

Cow finished leather {

{
{

iii Bangladesh Tanners Association

iv Others

10. Product line:

11. Source of raw materials:

Raw hides & skins: L~I ( %)
Imported ( %)
Country ( %)

Chemicals

Country Major MarKet Coo",,", Major Major
Products S~~re Products I ~~~re

I~I Switzerland
UX I U.S.A
German China
Taiwan India
F,O'".

~

Holland T,"
Brazil S ain
Mozambic Ol),,~

12. Output growth (million sq. fl):

Product 1998- 1999- 2000- 2001- 2002-
1999 2000 2001 2002 2003

Cow crust leather
Cow finished leather
Goat crust leather
Goat finished leather
Total
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13. Growth of sales (million Taka):

Yea, A(~nualtum~~r Percentage of growth
Million Taka

1998-1999
1999-2000
2000-2001
2001-2002
2002-2003

14. Number of amployees: Management and office stuffs

Qualified leather technologist

i. Local

ii. Foreign

Skilled worker

Semi-skilled wonter

Unskilled worner

Female manpower

o
o
ooooo

15. Country of major export:

Cou Market Share %
Hen Kon
Ita
S in
Ja an
China
France
Brazil
Taiwan

Market Share

•
16. Please mention the name of Italian buyers:
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om'.m. Rama

18. Year of modernization:

19. Wfrj of BMRElmodemization: Self financed I Bank financed I ADS

finance f Others

20. How will you purchase your machinelY?
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21. Do you need further BMRE? Yas 0 No 0
22. If yes, please specify the aTeaand the type of machinery you need.

23. If govemment imposed ban on CNst leather export, how will you

upgrade your production base?

Through self finance

Through bank finance

Expecting technicel! financial assistance

00•••

o
o
o
o

24. Do you agree to relocate your Industry according to govemment plant?

YesD NOD

25. If yes, do you think that your existing machinery will work smoothly after

re-installetion? YasD NoD

26, If no, how these can be overcome?

27. Do you seek any technical assistance? YesD NOD

If yes, please specify the area

26. Do you seale.any marketing assistance? Yaso NoD

If yes, please specify the area

29. Do you seek any production assistance? YesD NoD

If yes, please specify the area

30. Do you have any problems with regard to bank loans?

YesD NoD

If yes,
Difficulties in fulfilling bank formalities

Loan availed but amount is inadequate

Loan availed but repayment schedule could not be maintained

Stuck-up capitals

Any other problem (specify)

31. What are the major policy incentives, which you have availed?

32. Please list major policy incentives, which you woukllike to avail?
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33, Do you have any shot and long-term investment program?

YesO NoD

If yes, please specify the area.

34. Do you think that relocation of this sector from Hazaribagh is essential?

Yeso NOD

35, If yes? How will you arrange financial and technical support needed for

relocation of your unit?

36, Please mention major problems, which your firm has faced?

37. Do you think that leather manufacturing halle huge export

potentialities?

If yes, how these can be exploited? Yeso NoD
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Appendix-C

PROCESSING NOTE

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

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

the skins will not easily immerse then the volume can be increased until the

skins are covered. For any increase in the volume of water used, all

chemicals must be increal>ed proportionally - this is why all amounts are

calculated "per liter" of water used. Agitate skins by moving gently with a

smooth stick or gloved hands.

shearing Time of
over the slaughter
and rub
The skin

per skin) Time of
nd loose slaughter

--rmel
laughter I Time of I
de and slaughter,
ovedwith

kin and
!refaction,
dey '"

summer.

ff fat and Time of I
n surface slaughter
Wash and

r
-

Flaying Remove skin as soon as possible after s
avoiding knife ,," 00 the "'h ,;
minimizing amount of fat and muscle rem
the skin. --

IWashing Wash in 3 changes of cold water (20 liter
each of about 20 mins. Remove blood a
dirt.

3_ Fleshing Place skin on table or board and cut 0
muscle etc by scraping parallel to the ski
so as not to cut into the skin structure.
drain for about 30 min.---~--~--

4_ Curing Lay the skin on a flat drained surface (
shed floor is ideal) and spread fine salt
complete surface until aboot 1 em deep
salt into the flesh. Allow dlYing in shade.
is safe for months if kept dry,

Note: Owing to bacterial attack 00 ,
subsequent loosening of "hair" and pu
the skin must be salted on the same
slaughter and as soon as possible during

Table-A3 Processing Sequence":."I--I------Deta,,,--
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IWaShing
--- ~~~--~-----
Wash 20 liter per skin with cold water and soak for AfIe,
a few hours. Drain. storage

~ -----~--
SCouring Scour skins at sa'e for 1 hour in a bath containing

4 gram/liter of a scouring paste. Drain and repeat
scour in a fresh bath. Agitate frequently and gently
for lambs and sheep -the longer and finer the wool
the more care required preventing felting. 60's
woo, ;, usually tho finest woo, handled by
commercial tanneries and finer wool requires very
00"",,' handling. Re-f1esh If necessary.

Note: Never ~-40'C ;" '"V "'th "th
untanned skins.

1 Rinse 120 liter per skin at 3a"C. Drain I-I---~----------------~-----~-
Pickle Prepare a bath of 40 gramlHter salt and 8ml per Days 1 &

liter of 33% sulphuric acid (battery acid) (refer 2
safety notes). Add skins to salVacid mixture and
agitate occasionally over 2 days. Remove skins
and drain back inlOrubbish bin if pickle liquor to be
re-used (see later). Drain for a few hours. Note: do
not wash skins or even splash wlth water when in
the pickled form._.

Too Prepare in advance a bath containing 24 gram/liter Day3to
of chrome tanning powder, 40 gram/liter of salt and OoyO
20 gram/liter of aluminum sulphate. Add skins and
agitate as frequently as possible (say 1 minute
every few hours) during the day over 3 days. At the
neck end, make a cut about 4 em long and 1 em in
from edge of skin and check that the skin is green
through the complete thickness of the skin. If not,
continue tanning until this is so. Remove skins and
drain until this is so, Remove skins and drain back
into the bin to collect tanning liquor if it is to be ra-
"ed --

Rinse Three rinses with 20 liter water per skin cold, each
rinse about 30 minutes and drainin beIw~"

o

,.

10. ~

rinses. ' I j
~CNeutrtllis To further stabilize the tannage, make up a fresh'iO-OY-'-
I - - - batch of water at liter per skin containing 1

I gramlliter sodium bicarbonate. Agitate occasionally
. for the rest of the day and stand overnight.

lui Drain-lOrain overnight-over a pale or similar support. Day 7

1

~IFatliqUorlFOr each skin about the size of a lambskin, useroaYBl
100 mls of fat liauor. Increase or decrease amountl i-_.

[7
,--,
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,-~-,~-~-----_._-----_._--
for larger or smaller skins. Prepare the falliquor by
stirring il into 2 times its volume of hot water to
give a homogeneous milky product. Paint onto
flesh side of skin and allow soaking in. Repeat
application.

1141 D~ IHang,or stretch and nail outon '8board to dry (this I Day 9+ -I, must be in the shade).

i'lStake - Whe,,'" ,lightly demp(l-2d'y,-)-, d-"",--'-eSh side Day 9+
of skin over the edge of a table, fence etc and worK
unlil soft and flexible. Allow drying fully and slaking I
theskinagain. I

1'16~1--Fi;:;iShlcomb wOOl"c;r-;llair';- arid' 'irliTI'-Off edges' fOrl- -_ ..
I appearance.17":-F~ clfcf"'"I~"~~;:;:hoe.:C:'~po,,,:::;,c;oo"thce:CC,kc;oocoo,~o~o~thce:C:,"c_:o::::c,1---1

Clean or if the skin has an unpleasant odor, il is I
recommended that tt1e skin be commercially dry-
cleaned. It must be established with the dry-

I
cleaner whether any fine-wool led skins are safe to
dry-clean without the risk of felting. IrFhFOmb and softe~ as_:ecess~ry ~~_~~pearanCe~-1 ~I
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