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CHAPTER I EXECUTIVE SUMI\·IARY 

I. I Project Background and Basic Idea 

1 .1.1 Project Background and History 

I) Economy and Industry in General 

Industry in Bangladesh is still dependent on agriculture, which employs 60 % of 

the working population. The country's Gross Domestic Product (GDP) in 1992 

was US$ 190, ranking it among the poorest countries in the world. As a conse

quence, reliance on foreign aid and assistance is chronic. Some factors considered 

to be the reason for retarded industrial development are: 

- Unstable political situation which results in massive demonstrations (Hartal) 

from time to time 

- Frequent flood devastation damaging the Dacca and Chittagong area 

- Limited natural resources 

- Insufficient infrastructural services 

!n order to overcome and cope with such economic difficulties, the government of 

Bangladesh has established the "Fourth Five-Year Plan (1991-1995)" and "Indus

trial Policy 1991 ," stressing the importance of industrial development and the 

creation of jobs. 

2) Investment Climate 

Since the most effective way to achieve the goal of industrialization was by invita

tion of local and/or foreign investors, the Bangladesh Export Processing Zones 

Authority (BEPZA) and the Board of Investment (BOI) were established. Export

oriented and import-substituting industries were especially welcomed. Despite the 

fact that the number of investments realized during the last 5 years was Jess than 

expected, a dramatic increase in the number of companies in the ready-made 

garment (RMG) industry was prominrnt (Figure 1-1 ). This is the result of an 

availability of an abundant and cheap labor force and the great demand for textile 

products during the years between 1987 and 1991. 
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Figure 1-1 : YEARLY DEVELOPMENT OF RMG INDUSTRY 

In 1992. garments and apparel exported by the ready-made garment industry ac

counted for niore than one billion US dollars. which was equivalent to 50 % of 

the total exports of Bangladesh. However. the RMG spent 70 % of its foreign 

earnings to import raw fabrics because of the unavailability of high quality. 

domestical-madc fabrics. This is the primary reason why this project is being 

considered. 

1.1.2 The Project 

I) Project History 

This project was conceived four years ago as a joint-venture based spinning mill 

project by the local sponsor. A. K. Khan & Co.. Ltd. The company then asked 

possible foreign collaborators and international institutions/banks to participate in 

the project. 

In early September 1992. Nichimen Corp()ration (Japan). Toyobo Engineering Co .. 

Ltd. [TBEC] (Japan). Japan International Development Organization Ltd. (JAIDOJ 

(Japan). and Gabungan Koperasi Batik Indonesia [GKBI] (Indonesia) gathered in 

Dacca in response to the request of 1 •. K. Khan to hold a so-called "kick-ofr' 

meeting. Representatives of the Asian Development Bank and the Bank of Tokyo 

also attended as observers. An agreement was reached to compile a feasibility 

study report on the proposed project. 
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At the end of !'l:ovembcr 1992. F~IDO's team of consultants. consisting of Toyobo 

Engineering staff members. visited Bangladesh to carry out the field survey for 

the preparation of this report. 

2) Project Name 

The lntegr.ited Textile Mill (ITM) Project in Chittagong. Bangladesh 

3) Different Scenarios on Product-mix and Production Caracity 

During the field survey carried out in November. 1992. it was agreed that the 

feasibility of the project should be examined for the following four cases: 

(Case I) 

An integrated textile mill with a production capacity of: 

- Spinning : 24.960 spindles 

- Weaving : 96 Air-Jet looms 

- Finishing : I line of finishing equipment 

Super and/or high quality of bro;idcloth. gaberdine and poplin fabrics. all 63 inches 

in width, will be produced. 

(Case 2) 

An intcgrareJ textile mill with the sa01e production capacity as in Case I. Appli

cable products. all conventional types of fabrics. 63 inches in width will be pro

duced. 

(Case 3) 

A spinning mill, producing cotton combed yam and cotton carded yam with a 

spinning capacity of 24,960 spindles. 

In view of present depressive conditions of textile market in the world. the only 

way to make project viable seems to produce super or high quality fabrics such as 

"Broadcloth" and "Gaberdine." 

From the above. Case I has been selected for the detailed study throughout this 

report. The results of the investigation ,)n Case 2 and Case 3 will be shown in 

Appendix 2 and Appendix I respectively for reference. 

(Case 4) 

In addition. the preliminary meeting held in Dacca in mid-June 1993 with fovern

mcnt officials and prospective investors. including fin•mcial institutions. suggested 

that the UNIDO study learn investigate the project viability of another project 
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concept. i.e. taking out the spinning oper.uion frc-::1 Case l. 

This has been done as Case 4 2nd is attached in Appendix 4. 

4) Project Promotors and Sponsors 

The following companies. institutions and banks have shown their interest in 

this project and participated in the aforementioned preliminary meeting. 

- A. K. Khan & Co .• Ltd. (Bangladesh) 

- Nichimen Corpor.ition (Japan) 

- Toyobo Engineering Co., Ltd. (Japan) 

- Japan International Development Organization Ltd.(Japan) 

- Gabungan Koperasi Batik Indonesia (Indonesia) 

- International Finance Cc::poration 

- Asian Development Bank 

- Asian Finance and Investment Corporatin Ltd. (AFIC) 

- Islamic Development Bank 

- Commonwealth Development Corporati 

1.2 Market Analysis and ~1arketing Concept 

For a new project to become successful nowadays. the corporation or company which 

the project plans to establish should orient its strategy toward the market under the 

keyword of "Customer Satisfaction." The customer-oriented marketing concept should 

be the basis on which the company elaborates marketing strategy to determine what 

kinds of commodities and services are required to enjoy profits and secure the satis

faction of customers. 

1.2. I Marketing Research 

I) Target Markets 

According to the findings of the market research and subsequent analytical work. 

it was concluded that the main targets should be the export garment manufacturers 

(RMG) in Bangladesh and several selected fabric export markets overseas. 

a) Garment Manufactur!ng Sub-Sector 

Supplying materials to thr export-oriented RMG industry. the most thriving sub

seccor in Bangladesh, is che most urgent national requirement for the cexcilc 

industry. This is because the domestic RMG indusrry must import 97 % of its 

fabrics due to the poor quality of domestically produced fabrics. For this reason. 
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establishing a new company to produce high-quality fabrics will provide "back

ward linkage" to the existing RMG industry. This market will be the. primary 

target of this project. 

b) Fabric Export Market 

The value-added fabrics that the project will try to produce should look for 

overseas markets for the time being. The primary market s~1ould be Japan. which 

has a large demand for high-qulity. sophisticated fashion items. One of the major 

Japanese trading houses. a proponent of this project, has shown an interest in 

buying back a considerable portion of the fabrics produced in the project. 

The second market should be Indonesia. There is a possibility that the Indone

sian proponent of this project would import some fabrics into Indonesia for 

garment production. 

And the third market would be southeast Asian countries. such as Philippines. 

Malaysia. Singapore and Sri Lanka. where fabric availability is relatively low. 

Details of the survey on the fabric requirements of the export-oriented RMG 

industry can be seen in Appendix 3. 

2) Analysis of Competition 

According to the "Statistical Pocket Book of Bangladesh 92," the supply-demand 

relationship of fabrics in Bangladesh is illustrated as follows: 

mill-made local fabric production 69 million m 

+) fabric production by other sectors 984 million m 

+) imports of fabric 92 million m 

- ) exports of cloth 12 million m 

Net available fabric for consumption 1.133 million m 

The actual supply from local production is said to be 950 to 960 million meters. At 

any rate. the supply and demand gap is filled by imports. 

On the other hand. the yarn requirements of the woven and knitted fabric produc

tion sectors arc estimated at around 100,000 tons. The present production of yam 

is regarded to be about 85,000 tons. This shortage is also complemented by im

ports. 

11 was concluded that rhc existing industrial units cannot become thrcalcning rnm

pelitors vis-;1-vis the projecl clue to their domesric-oriented markeling policy and 
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their technical constraints. <!S follows: 

- Equipment c~tering to the production of exportable quality goods cannot be 

found. 

- Equipment is extremely obsolete and lacks technical control. 

- The quality is very low because of the lack of a quality control mindset. 

- Yarns of good quality are difficuh to obtain in the local market. 

- The entrepreneurs are content with local tninsaction profits only. with no sense 

of competiting with foreign rivals and an unwillingness to sell the products to 

the RMG industry. 

As for the existing finishing factories. they are unlikely to supply rr.aterials cater

ing to the export garment industry due to the technical constraints related to finish

ing quality. color fastness and color matching. 

As for newcomers to the textile industry. it is reported in the World Bank study 

that 15 new spinning units with approximately 300.000 spindles are coming on 

line. Many new finishing units are also reportedly planned. which will use the 

grey fabrics imported on a bonded warehouse basis. Such newcomers may become 

more or less competitors of the project. 

3) Fabric Demand Forecast 

The fabric demand of the export-oriented apparel manufacturers (RMG) is not 

included in the present demand and supply situations in 2) above. It is their fabric 

rl!quirements. which are presently met only by imported fabric. that make up most 

of the projected future demand for the project's products. 

The present annual demand for fabrics by the garment sector is estimated at 900 

million meters. If it is possible to supply all the demand of this sub-sector. replac

ing the imported fabrics. a large market of 900 million meters will open up 10 the 

Bangladesh fabric manufacturers. The annual growth rate projected is assumed to 

be 18 %. half of the actual growth rate of 36 % (the average of the period from 

1987/88 to 1991/92). A forecast of woven fabric demand by the garment sector is 

estimated 10 be 1.062 mil. meters (1992/93). I.253 mil. meters (1993194) and 

1.478 mil. meters (1994.'95) respectively. 
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1.2.2 ~1arketing Concept 

On the basis of marketing analysis findings. the basic strategy or objectives of 

the project will be as follows: 

- to set up a composite textile mill. laying emphasis on rhe dyeing and finish

ing process and downscaling spinning and weaving processes 

- to promote the growth of RMG manufacturers by supplying them with the 

fabrics they need 

- to .:ontribute to the economic development of Bangl.idesh by creating new 

emr;, ·yment 

- lo operate with the government's backward linkage policy for the RMG 

industry 

- to contribute to Bangladesh's industrialization policy ihrough investment 

- to~ a model in the textile industry in Bangladesh. and thus attract investment 

by local and foreign investors 

- to stimulate regional economic activity by establishing the plant 

I ) Marketing Strategy 

The marketing strategy of the project developed within the frame":ork of the 

project strategy is summarized as follows: 

( l) aiming at the ready-made garment manufacturers (RMG) 

(2) differentiation policy under the market expansion strategy 

(3) 1ooc;c. export-oriented company privileged lo import yam and other inputs 

duty-free under bonded warehousing 

( 4) high quality oriented 

2) Marketing Mixes 

a) Product Mix [Case I) 

The study hereafter was carried out on thz basis of the product mi>. under Case I 

as aforementioned. The annual production volumes at full production arc as 

below: 

- Cotton broadcloth 

(bleached. dyed and yarn-died) 

- Col!on gaberdine (dyed) 

- r:c poplin 

(hleacticd. dyed and yarn-died) 
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~------------------------------------ --

b) Price Policy 

(I) P/C poplin 

- Penetrating price policy: 

to rid the market of imported cloth. underquoting from the outset 

(2) Cotton broadcloth/gaberdine 

- Overlaid price policy combined with differential price policy~ 

to fix an image of a high price, quoting a high price at the beginning and 

then lowering that price on allowing the price to fluctuate in accordance 

with market situations by adopting a differential price policy (discount :md 

other sales incentives) 

c) Distribution Policy 

The sales channels which the project should adopt are direct sales to the selected 

users (gannent makers) and through selected wholP.salers. And for the sake of a 

smoothly functioning distribution channel system in the future. establishiment of 

a sales firm anJ construction of a vertical ch;mnel system should be taken into 

account. The sales firm serves as the core of this channel system, coordinating 

the product flow through the ~hannel members. 

d) Promotion Mix 

The sales promotions which the project should adopt as an effective promotion 

mix are: 

- internal sales promotion 

- sales promotion for sales agents 

- sales promotion for users 

In addition, <firect sales by salesmen will also contribute to the effectiveness of 

the promotion mix. 

1.2.3 Marketing Costs and Revenues 

The marketing costs for the project and sales revenues in the normal operation arc 

as follows: 

[marketing costs (fixed costs)] 

- labour costs USS 9,300 (local cost) 

- other costs 49.200 " 

(travel/advertising/ 67.000 (foreign cost) 

dealer helps/samples. etc.) 

total USS 125.500 
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[sales revenue J 

lst year 2nd year 3rd year 

- cotton broadcloth 1.264.000m 3.886.orom -t318.000m 

- cotton gabardine 1.015.000m 3.090.000m 3.170.000m 

- P!C poplin 17 .630.000m 23.164.000m 22.512.000m 

sub-total 19.809.000m 30.140.000m 30.000.000m 

unit price @l.496 @l.752 @l.787 

amount USS29.634.260 liSS52.80S.280 USSS3.6 IO.OOO 

- cotton waste 97.000kg 268.000kg 268.000kg 

unit pnce @0.39 @0.39 @0.39 

amount USS 37.830 USS l04.520 USS 115.050 

total amount US'.)29.672.090 USS52.909.800 USS53.725.050 

Since the unit rrice varies to a great extent among different products. the above 

unit price is a weighted average value and the details are discussed in Chapter 3. 

1.3 Raw Materials :.md Supplies 

1.3. l Raw Cotton 

Raw cotton will be the main raw malerial used in this project. In Bangladesh. 

cotton f1om the U.S .. Pakist:.m. Sudan. Russia. and Egypt is used at present. 

The spinning department manufactures 910 tons of cotton combed yam Ne 80'2 

per year. As the ultimate use will be in the RMG industry for exporting finished 

textile goods. quality i:' naturally given the highest priority in the yam stage :is 

well. As the quality of the.: raw cotton directly affects the quality of the yam. it is 

indispensable to purchase raw couon of~ good quality. which is compatible with 

the yam. through reliable dealers. Also. in order to manufacture yam of a stable 

and consistent quality throughout the year. several kinds of readily procurable raw 

cotton should be blended and used. 

For producing high quality yam of Ne 80. the following values for the major 

characteristics of raw cotton should be maintained : 

- staple length : 1-7/ 16" 

- mic:ronaire degree : 3.8 - 4.3 
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- Pressley strength : 105.000 psi 

1.3.2 Yams and Grey Cloth 

1) Yams 

The raw mate:-ial for the weaving department will be yam which will be supplied 

either from the spinning department or outside. In this project. the spinning depart

ment will supply only combed yam Ne 8012 (5.019 bales/year) for cotton broad

cloth ; therefore. it will be necessary to purchase combed yam Ne 60/2 ( 4.671 

bales/year) and polyester cotton blended yam Ne 45 (3.279 bales/year) in order to 

manufacture cotton gaberdine and P/C poplin. At present. export-quality yams of 

both Ne 45 and Ne 60/2 are easily purchased from Pakistan and southeast Asian 

countries at an economical price. 

The minimum quality standards needed for this project are as follows: 

- U % to be less than 12.8 for polyester/cotton blended yam Ne 45 

- No unevenness of twist for combed yam Ne 60/2 

Some of the yams shall be dyed by the yam dyeing machine m the finishing 

department prior to weaving. as follows: 

- yam (internal yam) to be dyed: 1.804 bales out of 5.019 bales/year 

- yam (imported) to be dyed : 3.279 bales out of 7.950 bales/year 

2) Grey Cloth 

Grey cloth shall be utilized as a raw material for the dyeing and finishing depart

ment. In this project. only grey cloth of P/C poplin ( 19.4 million meters/month) 

shall be purchased from outside. Although it seems to be possible to procure high 

quality cloth of this clas:; cheaply from neighboring Asian countries (for example. 

Indonesia and Knrea). an appropriate system for checking the quality cf imported 

fabrics will be necessary for this project. 

3) Auxiliary Materials 

Auxiliary materials are readily available from many places. so the decision of 

whether to procure therr. from local or foreign markets will be based on the cost. 

quality and stabi 1ity of supply. 

1.3.3 Cost of Raw Materials <md Supplies (in the 5th year of operation) 
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I ) Raw \Ialcrials (foreign) 

Q:rr Unil ~rice Amounl 

liSSI.000 

raw couon 1.206 lons 2.094 2.525 

relumed wasle -295 lons -115 

yam 7.950 bales 9.892 

grey clolh 19.365.000 m 0.656 12.703 

lotal USS25.005 

2) Olher Raw Materials 

sizing material USS 204.000 (foreign) 

chemicals/dyestuffs 2.624.000 (foreign) 

packing materials. elc. 654.000 (local) 

waler trealmenl material 154.000 (local) 

total USS 3.636.000 

3) Energy Costs (local) 

electricily USS 1.517.000 

nalural gas 1.395.000 

water 3.000 

total USS 2.915 000 

4) Spare Pans 

foreign USS 660.000 

local 252.000 

lo ta I USS 912.000 

1.4 The Location. Site and Environment 

1.4.1 The Location 

In addition to the geographical position and level of industrialization. the most 

suitabk location for this particular project was considered to be in the Chittagong 

.irea for the following reasons: 

- Chittagong is a main port city and is convenient for importing and exporting. 

- RMG industries which use high quality imported fabrics as raw materials. and 

which would be the primary customers. ;ire located mostly in this area. 

- A. I<. Khar. Group. a loc;ll proponent of the project, has had a strong business 
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foundation in this area since its establishment in 1945. They have also sug

gested Chittagong as the best location for the project. 

l .4.2 The Site 

I) Method of Site Selection 

The site ·Nas chosen based on a comparative value analysis method. 

This analysis was carried out in the following order: 

- Step l : Preliminary selection 

- Step 2 : Detailed evaluation 

- Step 3 : Recommendation 

2) Site Selection Process 

During the field survey. three prospective sites were proposed by the local partner 

as follows: 

- Harban 

Remote country location. 60 km south of Chittagong 

- Mazirchar 

South of the Kamaphuli River and between the KAFCO and CUFL mills 

- A. K. Khan's STM site 

In the hub of the city. south of A.K. Khan's existing spinning and jute mills 

In the course of Step l, Harban was eliminated and thereafter. in compliance with 

a strong request by the Chairman of BEPZA, the area in the EPZ was added. Since 

the present EPZ is fully occupied, Phase 2 development of the EPZ will take place 

in the near future south of the Kamaphuli River. Therefore Step 2. the detailed 

evaluation, wa!' carried out by comparing three prospective sites, i.e. Mazirchar. 

A.K. Khan's STM and the EPZ. The EPZ scored the highest marks in the value 

analysis, and is therefore recommended in Step 3 as the most suitahle site for the 

project. Figure 1-2 graphically indicates the outcome of the value analysis of the 

sites. 
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Figure 1-2 : RESULTS OF SITE SELECTION 

3) The Site Selected for the Study 

In spite of the aforementioned favorable assessment of the EPZ (Phase 2). A. K. 

Khan's STM site was selected for the sake of this report since the implementation 

plan of EPZ (Phase 2) has not been clearly indicated by the Government. 

1.4.3 Environmental Study 

The government of Bangladesh set up its first environment-related regulations in 

1991, which were called the "Environmental Quality Standards (EQS) for 

Bangladesh." 

Textile industries genecally generate few pollutants. with the exception of dyeing 

mills from which large quantities of colored water are discharged. It is also neces

sary to pay sorne attention to air pollution from exhaust gas from boilers and 

power generators. Therefore, these two factors, i.e. industrial effluent and exhaust 

gas. were especially scrutinized during the field survey. Taking the above into 

account, the environmental impact on the surrounding area was studied. assum

ing that this project will be established at A. K. Kh~rn's STM site. The environmen

tal impact will be minimal even in the case of the EPZ (Phase 2). because the area 

is less developed and human habitation is still limited. 

I) Industrial Effluent 

Approximately 3.000 m'/clay of effluent would be discharged from the dyeing 
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mill. The basic concept for designing the effluent treatment plant is to a\'oid 

sophisticated and complicated systems as much as possible considerating the un

availability of necessary che:nicals in the local market and the difficulties of main

taining such systems. h is also important to maintain the quality of the treated 

water at much higher standards than those specified in the EQS. 

From the above. the following systems were ad0~ted in the study: 

- biological oxidation treatment to reduce BOD and COD 

- coagulation reaction treatment for c!ecoloring 

Figure 1-3 shows the processing flow chart of the effluent treatment plant for the 

project. and Table 1-1 indicates the comparative figures of the estimated water 

quality among the untreated water. the treated water. the present quality of the 

receiving ditch. the assumed quality of the receiving ditch after mill operation. and 

rhe EQS. 

Table 1-1 ESTIMATED WATER QUALITY 

QI Q2 Q3 Q4 QS 

pH 9 - 12 6-9 6 - 9 6-8 6-9 

I 

BOD mg/I 600 - 800 40 -- 60 250 80 - 120 50 - 70 

CODmn mg/I 700 - 900 100 - 140 400 60 - JOO 90- 110 

(Remarks) 

QI : Estimated effluent quality from the new mill (before treatment) 

Q2: Estimated water quality from the new mill (after treatment): 3.000m'iday 

Q3 : Allowable water quality under "EQS" 

Q4 : Water quality of the present dirch near the site : 500m '/day 

Q5 : Estim.11ed water quality of the ditch after recei\'ing the treated eflluent 

from the new mill : 3.500m '/day 

From the comparison between Q4 and Q5 in the above table. the following arc 

observed: 

- BOD 

- COD 

- Color 

: To be slightly improved 

: To be slightly worsened 

: No change 
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2) Exhaust Gas 

Natural gas shall be used as a heat source for the plant. Since the quality of 

Bangladeshi natural gas is \'ery good. exhaust gas from ~he plant should generate 

very little pollutants. and the concentration is much less than the allowable value 

specified in the EQS 

1.5 Engineering and Technology 

1.5.1 Outline of Production PDgram and Plant Capacity 

I) Basic Concept 

In this project. each production process has been p'anned and designed under the 

following four basic concepts in order to set up a new integrated textile mill for 

spinning, weaving. and dyeing and finishing processes. 

a) The final products planned here should be aimed at the world market. 

b) Machinery and equipment currently best suited to the conditions and en\'iron

mcnt of Bangladesh should be adopted. 

c) The machinery and equipment should be selected so as to create maximum 

efficiency and smooth material flow. 

d) The production capacity among processes should be balanced and able to re

spond flexibly to periodic fluctuations in economic conditions. 

2) Production Program and Product Mix 

The dyeing and finishing department's production plan and product mix. as well 

as the production plan and product mix for the intermediate products (which in

clude the purchased textiles for the dyeing and finishing department and the pur

chased yam for the weaving department) are shown in Table 1-2. Figures appear

ing in this table combine production capacity and raw material requirements at 

each stage. 

Figure 1-4 indicates graphically the proportion of final products to be produced by 

the dyeing and finishing department of the mill. 

3) Overall Layout 

The over .. ill layout of the spinning. weaving. and dyeing and finishing dep;1rtments 

is shown in Figure J. 5. 
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Production 
Capacity 

Final 
Pmducts 

Ne &0·2 
Broad 

4.318 km'y 

Ne 60.'2 
Gaberdine 
3.1701.:m'y 

Nl' P!C 45 
Poplin 

22.125 Km:y 

Table 1-2 : PRODUCTION CAPACITI" AND RAW MATERIAL 

REQUIREME~TS Al EACH STAGE 

Stage ID 
Dyeing& 1_ 
Finishing 

30.000kmy 

2.8201.:m'y -
1,498 km/y -
3.170 km:y -
3,300km/y -
19.212 km'y -

F obrics mode frorr. ·:::\ .. 
procured grey fabric ··:·:·. · 

Stage ll Stage I 
Raw Materials 

Wea\'ing _ .... Spinning 
Prrl\:urcd fmm 

96 Loom 52 Fr.m1e 
Outside 

26Loom 34 Fr.tme -~ 
Raw Cotton - 773 ton'y 

14Loom -- 18 Frame - Raw Cotton 
.t33 tonlv 

Yam 
24 Loom ~ 

4.671 BLS1y ~ 

32Loom - Yam 
-... 3,279BLS!y 

Fabric 
IY.366 km·\' 

.___~I Yam-Dyed ~-~JOthers 

F obrics mode from 
procured yarn 

122,Z] Yorn-Dyed Fabric 

CJ Others 

Figure 1- 4 PRODUCTION OF FINAL PRODUCTS 
P.ND PROSPECTIVE MATERl,ALS 
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1.5.2 Spinning 

l ) Production Plan 

High quality cotton combed yam Ne 80.'2 will be manufactured in the spinning 

department. The production amount at full production will be 5.019 bales.' year. 

2) Spinning Machinery and Equipment 

In selecting the producticn machinery. the level of quality control and minimiza

tion of the initial investment costs were taken into account. The layout of spinning 

machinery can be seen in Figure I -6. 

l .5.3 Weaving 

I) Production Plan 

As the spinning department will be able to supply only 40 Cj(- of the yarn necessary 

for weaving production. the remaining 60'k will be purchased. Also. the weaving 

department will manufacture only 36 % of the dyeing and finishing capacity in 

production meter. The production plan in the weaving department is as follows: 

a) Broadcloth : 4.35 million mctt:rs/year by 40 looms (raw yam comes from inter

nal spinning department) 

b) Gaberdine 3.20 million meters/year by 24 looms (raw yarn to be imported) 

c) P/C poplin 3.33 million meters/year by 32 looms (raw yam to be imported) 

2) Weaving Machinery and Equipment 

The layout of weaving machinery can be seen in Figure I-7. In selecting weaving 

machinery. production efficency and quality of purchased yam arc particularly 

taken into account. 

1.5.4 Dyeing and Finishing 

I) Production Plan 

Overall views of the production plan and the product mix can be seen in Table 1-2 

aforementioned. 

2) Dyeing and Finishing Machinery and Equipment 

The layout of dyeing and finishing machinery is shown in Figure 1-8. 

Machinery was selected to enable st<1ble operation at high effo:iency. The <ibility 

to manufacture high-quality products consistently was also taken into consider

ation. 
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1.5.5 Electrical and Mechanical Engineering Works 

I) Electrical Equipment 

The estimated load of electricity required for the new integrated textile mill 1s 

shown in Table 1-3. 

Table 1-3 : ELECTRICITY LOAD 

Department Demand Mean of Load 

kw kw 

Spinning Summer 3.853 3.651 

Winter 3.145 2.988 

Weaving Summer 1.453 1.380 

Winter 1,226 1.165 

Dyeing Summer and 1.156 1.050 

Winter 

Total Summer 6.452 6.071 

Winter 5.527 5.193 

The gas engine power generation equipment, usmg natural gas, will be used 

together with electricity from the BPDB (Bangladesh Power Development Board). 

The load sharing between power reception from BPDB and in-house power gen

eration is shown in Table 1-4. 

The BPDB power reception system and the power generation system are normally 

run separately. In view of decreasing the running costs, maximum use of generated 

power is recommended. 

Table 1-4 : ALLOTrED ELECTRICITY LOAD 

Departmcn1 Season BPDB's Power In-house Generarion 
kw kw 

Spinning Summer 3,843 Chiller 660 
Winter 3,145 Production 700 

Weaving Summer Nil 

I 
1.226+230 (Chiller) 

Winter Nil 1.226 ,__ 

Dvein .. Summer 
N;I b.1<6 . ., 

Winter Nil 1.156 -·---------- ·-
Total Summer 3.84J 3,272 

I Winier J_._ 3,145 ---- 3~~-=--
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2) Air Conditioning Equipment 

Employment 0f air conditioning equipment m both the spinning and weaving 

departments is essential for maintaining a constant relati\'e humidity and tempera

ture. Improvement of the working en\'ironment by air conditioning is another 

advantage. 

The design conditions of air conditioning arc as follows: 

a) Air conditioning in the spinning mill 

- Pre-spinning max. 30 'C 
- Ring spinning 

- Winder 

max. 31 'C 
max. 29 'C 

b) Air conditioning in the weaving mill. 

- Warper room max. 30 'C 
- Air jet loom max. 29 'C 
- Inspecting room max. 3 I 'C 

3) Other Mechanical and Electrical Equipment 

RH60% 

RH 55 % 

RH65 % 

RH64% 

RH68% 

RH60% 

In addition to the aforementioned equipment. a large quantity of additional me

chanical and electrical equipment !s required for the project. All of these arc listed 

in Scrtion 6.5. Chapter 6. 

I .5.6 Civil Engineering Works 

The necessary civil and 0uilding works are as follows: 

a) Site preparation work 

- Soil test 

- Reclamation of the land 

- Demolition of existing buildings 

- Site levelling 

b) Building construction works 

A total built-up area of 30.198 m2 will be needed for construction. including 

13.248 m2 for the spinning mill, 6.912 m2 for the weaving mill and 4.608 m2 for 

the dyeing and finishing mill. 

c) Civil works related to mechanical and ckctrical work 

Machine plinth, air conditioning chamber. etc. 
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d) Ex:emal work 

Fencing. paving. etc. 

1.5. 7 Fixed Investment Costs 

A summary of fixed investment costs. e:xcluding pre-operational expenses. is shown 

in Table 1-5. 

Table 1-5 SUlllARY OF FIXED INVESTMENT COSTS 

Unit : 1,000.USS 

Department 
Investment Cost 

Foreign Local Total 
Reference 

Land, Site Preparation, Development 
Land 3,088. 7 3,088. 7 

·-··········--·····-·······························-·····-······-············· ...................... ······················ ...................... ·········-·······················-···--· 
Site Preparation and Development 398.3 398.3 Table 6-36 
Sub-Total 3,487 3,487 

Buildings and Civil Works 
Building Construction Works 2,268.6 5,814.l 8,082. 7 Table 6-36 

·········-··················-············ ... ··-·-····················-······ ······················· ······················ ··············-······· .. ---·································· 
Civil Works 705.0 705.0 -ditto-

······························································································································································· ........................ . 
EKternal Works 83.0 83.0 -ditto-
Provisional Sum 440.0 440.0 -ditto-
Sub-Total 2,269 7,042 9, 311 

Auxiliary and Service Facilities 
Utility 11,851 981 12,832 Table6-35 

.............................................................................. ······················· ······················ ······················ ....................................... . 
Environmental 355 454 809 Table 5-11 

t-~~~~~~~~~~~~~~-1-~~~--4~~~~-+-~ -
Sub-Total 12,206 1,435 13,641 

t-~~~~~~~~~~~~~~J.-~,;.._~---~.....;..~~-"-~.;.._~ ...... ~~~~~--~ 

Incorporated FiKed Assets 
Office Equipment 391 391 Table 6-37 
Plant Machinery and Equipment 

~~~~~~~~~~..--~~~-.---~~~t~~~~~~~-~ 

Spinning 18,135 18, 135 Table 6-32 
Weaving 9, 789 9, 789 Table 6-33 

······································· ····························· 
Dyeing and Finishing 10,262 13 10,275 Table 6-34 
Sub-Total 38,186 13 38, 199 

Total 52,661 12,368 65,029 

1-25 



1.6 Organization and Overhead Costs 

1.6.1 Organization 

The ideal organizational system of any company is always simple. with all person

nel having a clear understanding of the responsibilities and authority of each 

personnel. In order to be nearer to this ideal concept. it is imponant to employ an 

open communication system. a two-way decision-making system (top-to-bottom 

and bottom-to-top), as well as to introduce of TQC (Total Quality Control) giving 

some incentives to those who achieve the targets. Under the above-mentioned 

philosophy, the company's organization is divded into three departments. i.e. Ad

ministration, Sales/Marketing and Production. headed by their respective directors. 

It is also necessary, iP view of the technological status of the Bangladeshi textik 

industry, to employ some expatriate staff in the Production Depam1ent to super

vise and train local employees for some time after start-up. However. the number 

of expatriate staff should be gradually reduced once the transfer of technology has 

been completed. 

The recommended organization of the new company to be established on a joint

venture basis is shown in Figure 1-9. 

1 .6.2 Overhead Costs 

In general, overhead costs of a company are grouped into a) administrative over

head costs and b) factory overhead costs. which arise in connection with the 

operation of the company. However, the amount of overhead costs seems to be 

insignificant and accounts for only a small percentage of the total production 

costs. The estimated overhead costs for the 5th year of operation arc as follows: 

[Factory Overhead] 

indirect labour USS 55.000 (local) 

The wages for personnel of the utility/electricity division (indirect fixed costs) are 

appropriated as factory overhead cost. 
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[Administrative Overhead] 

management costs LTSS LOOS.000 (foreign) 

(3 expatriate directors/ 

5 exp. managers!:! exp. 

division heads) 

administrative labor 20.000 (local) 

office 20.000 

administrative non-labor 19 .000 (local) 

office supplies 5.000 

utility/transport 2.000 

communication 2.000 

property insurance 2.000 

property lax 8.000 

total USS 1.047 .000 

[Marketing Overhead] 

marketing labor 

marketing non-labor 

(costs for training/travel/ 

advertising/dealer helps. etc.) 

total 

USS 9.300 (local) 

67.000 (foreign) 

49.200 (local) 

USSl25.500 

Management costs for expatriate directors/engineers arc earmarked as administra

tive overhead costs because the upper limit of wages per person is fixed by 

Bangladesh law. 
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I. 7 Human Resources 

Bangladesh has a population of more than I IO million. with an unemployment rate 

of 1.2 %, according to The Statistical Pocket Book 1992. Since the countr~ is b:1.scd 

on agriculture. the actual unemployment rate seems to be much higher. and cheap 

labor is abundantly available. This is a primary reason why foreign entrepreneurs for 

labor-intensive industries find investment in this country attr..tctive. 

The project will require more than I. I 00 employees. including approximately 110 

at the level of a foreman or higher. No problem has been observed in recruiting this 

number of ernployees. but the question will be their qualifications. In order to cope 

with this problem. it will be necessary to employ an appropriate training scheme 

performed by training experts. This will be crucial for consistently producing top 

and/or high quality fabrics. 

The recruiting of the necessary personnel must start soon after the establishment of 

the new company. The number of employees. including managerial staff. will reach 

349 at the end of the construction period and increase up to 1.105 by the time full 

operation commences. Details of the recruiting schedule are shown in Table 8-5. 

Chapter 8. 

The salaries of division heads, formen and skilled/unskilled workers arc earmarked as 

direct labor costs. Managers and some division heads of the direct division arc 

supposed to be expatriates and their salaries are earmarked as overhead costs. Direct 

labor costs in a normal year of operation is as follows: 

wages for spinning 376 persons 
II 11 weaving 267 " 
II 11 dyeingifinishing 354 " 

total 997 II 

1.8 Implementation Schedule 

1.8.1 Project Implementation 

USS 219.900 

156.540 

212.520 

USS 588.960 

Project implementation is categorized into three groups as follows: 

- St<1ge I: Company formation and initial project management 

- Stage 2: Construction period at site 

- Stage 3: Official operation period 

An overall view of the implcmentalion schedule can he seen in Figure 1-10. 
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This schedule was prepared based on 1he following assumptions : 

a) The ba..,.ic agreement to es1ablish the new company is to be concluded by the 

end of 1993. 

b) BEPZA or BOI's investment approval is to be obtained within a month of invesl

ment application. 

c) Site acquisitil)n is to be completed by the end of April 1994. 

d) There will be no abnormal wea1her which would adversely affect 1he smoolh 

progress of the civil works. 

1.8-2 Implementation Budgel 

The summary of the budget necessary for the project's implementation is as fol

lows (unit: USS 1.000) : 

foreign local total 

management fees and ad min- 508.8 37.0 545.8 

is1ra1ive expenses 

pre-s1udy cost 120.0 120.0 

consuhing/engineering fee 2.196.0 46.3 2.242.3 

erec1ion cosl 900.0 125.5 1.025.5 

raw materials for test run 294.4 294.4 

other pre-operational expenses 75.0 75.0 

Subtotal 4.019.2 283.8 4.303.0 
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1.9 Summary of Financial fa·aiuation 

1.9. l Basic Conditions for Financial Calculations 

The following are the basic conditions and criteria applied in financial calcula

tions. 

a) 

b) 

c) 

d) 

e) 

f) 

Currency ex.change rate 

USS 1.0 = J. Yen 125.0 = Taka 40.0 

Construction start and durntion 

1994. two years 

Project life 

15 years 

Lo:~ning conditions 

- Local loans 

* interest : 12 % per annum 

* grace period : 2 years 

*repayment : yearly. I 0 years 

- Foreign loans 

* interest l 0 <;'°r per annum 

* grace period 0 year 

*repayment yearly. I 0 years 

Depreciation 

Straight line method 

Dividends 

Dividends will be def erred until the accummulated net c.:a~h flow figures show a 

surplus in the 5th year of operation. The rate is 20 o/c of net profit. 

g) Tax and duties 

It was guaranteed by the Government that the project can enjoy a tax. holiday for 

I 0 years. even if its site is outside the EPZ. 
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1.9.2 Financial Evaluation 

I) Financial Outlook 

a) Initial investment 

- total investment : USS 78.57 million 

(1st year: USS 18.13 11 
) 

(2nd year : USS 60.44 11 
) 

- Machinery/equipment accounts for 66% of the total investment amount. 

b) Source of finance 

- debt/equity ratio : 70/30 

- fund raising plan 

I st year : USS 18.13 million 

2nd year : USS 60.44 million 

- The bank overdraft amounting to USS 0.426 million in the first year of 

operation is not earmarked in the equity/loan plan. and it should be financed 

by an additional equity or through short-term borrowing. 

c) Production costs 

- USS 45.123,910 for the 5th year of operation 

- raw material costs 55% 

depreciation 

financial costs 

energy costs 

other costs 

d) Net income statement 

14% 

10% 

7% 

14% 

100% 

- contribution margin : 40.3 % from 1998 onward 

- net profit ratio : over I 0 % from 1997 

e) Working capital requirement 

- US$ 8.7 million 

This working capital requirement (19 % of the total production costs) is 

high, taking into account the likelihood of inefficient acquisition of raw 

materials, chemicals/dyestuffs and imported spare parts. This ratio is about 

two times greater than the working capital requirements of a textile mill in 

Japan. but it is reasonable for a textile prnjcct which will be esrnblished in a 

developing country like B~mgladesh. 
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2) Financial Evaluation 

a) Break-even point 

b) 

- break-even ratio including financial \7osts : 60.2C:C 

break-even ratio excluding fimmcial costs : 40.1 o/c 

- If a project's break-even ratio is less than 60<k. it is recognized as a "safe" 

project. 

Debt-service ratio 

1 st year 0.94 8th year 2.38 

2nd 2.68 9th 2.56 

3rd 1.76 10th 2.77 

4th 1.86 11 th 2.23 

5th 1.96 12th 2.39 

6th 2.'J9 13th onward 

7th 2.22 

- The repayment potential of the project is evaluated as sound. 

c) Cashflow analysis 

- bank overdraft in operation period (1996) 

USS 0.426 million 

[breakdown] 

sales revenue USS 29.672 million 

accounts payable 1.643 

accounts receivable/ 

other assets 

operating costs 

excld. depreci:ltion 

principal repayment 

financial costs 

-3.476 

-21.566 

-0.962 

-5.726 

This amount should be financed somehow. as aforementioned in 1-b. Financial 

outlook. Source of Finance. 

- Cumulated net cashflow will become positive in the 5th year of operation. 

d) Internal rate of return (IRR) 

- 19.15 % 

- This is acceptable for an industrial project in a country like Bangladesh. 
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e) Sensitivity analysis of IRR 

6 % increao;c in sales 

6 % decrease in sales 

6 % decrease in opernting costs 

6 % increao;e in operating costs 

6 % decrea-.e in initial investment 

6 % increase in initial investment 

22.84 % 

15.14% 

21.58 % 

16.60 % 

20.47 % 

17.95 % 

- Reduction in initial investment does not significantly improve the IRR . The 

sales price will likely be raised in the future and production costs can be 

curtailed. Therefore. attention should be paid to the sales price and produc

tion costs when considering the variator on IRR. 

1.9.3 Conclusion of Financial Evaluation 

Based upon the aforementioned evaluation. the project can be judged financially 

sound. 

I. JO Conclusion 

The project should be implemented in accordance with the basic project design and 

implementation schedule because : 

a) The project is feasible from the financial standpoint. 

b) Attractive incentives and full support from the Government should be made 

available to ensure financiallv sound operation as assessed in this report. 

c) Participation of foreign traders such as GKBI and Nichimen will be strongly 

recommended ir. order to secure a firm marketing position for this project's 

products. 

d) The project can enjoy the status of "first one in." Namely, it will be the first 

modem integrated textile mill in Bangladesh, which would be one of the advan

tageous aspects of the project. 

e) The project will take a leading role in the development of the textile industry in 

Bangladesh, if it is successfully implemented. 
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CHAPTER 2 PROJECT BACKGROU~D AND BASIC IDEA 

2.1 Country Profile 

The Peopie's Republic of Bangladesh lies in southern Asia. surrounded completely 

by India. except for irs southeastern tip which is adjacent to Bum1a. Its southern 

coastline faces the Bay of Bengal. The country has ~1 land area of 143.998 km: with 

an estimated population of 120 million. It is one of the most densely populated 

countries in the world. 

Most of Bangladesh is flat. being located in the Hindustan Plains. although there arc 

small hills in the northeast and southeast. The land is generally fertile along the 

Ganges-Brahmaputra delta. 

The principle urban center is Dacca. the capital. with a population of approximately 

5 million, followed by Chittagong with 2 million. Bengali is the official language. but 

English is widely used in government. commerce an~ industry. 

The Ganges delta has a typical monsoon climate with an average precipitation e"

ceeding 2.500 mm annually which falls mainly between July and October. 

2.2 Economy and Industry in General 

2.2. I Industrial Policy a;1d the Fourth "Fivc-Y car Plan" 

Bangladeshi economic foundation still rests on agriculture. Agriculture. which 

employs about 60 % of the working population. cc"tributes rnmc 40 c;r of the 

Gross Domestic Product (GDP). while the manufacturing industry only accounts 

for I 0 o/c. Agriculture-related products such as jute and jute products arc also used 

as the principle raw materials in the manufacturing industry. However. a country 

with an •1griculturc-bascd industry has a weak economic foundation since weather 

conditions have a dramatic effect on national output. 

The country's per c•1pit•1 GNP in 1992 was about USS 190 which ranh it among 

the poorest countries in the world. The economy of Bangladesh !ms quite a few 

serious problems such as high unemployment. a considerable food-population gap. 

a low tax-GDP ratio. etc .. and thus B•mgladcsh is dependent on foreign aid and 

assistance. Furthermore. •• scarcity of n<1tural resources. w:th the exception of 

natural gas. is also <I big disadvantage for economic development and self-reliance. 

The key economic indices. the GDP shares by each se~·tor of industry and the 

transition of GDP. can he seen in Table 2-1. Table 2-2 and Fig1.1re 2-1 respectively. 
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Table 2-1 : KEY ECO:--:O'.\tlC 1!'\DICATORS 

hems 19116.'l\7 

Population (mil.) 105.28 

Annual Rise of GDP('iC )** 4.2 

Total Imports (CIF miLTk) 68_4<}1, 
I 

Total Exports (FOB mil.Tk) 33.6X2 

Balance of Tr.ide (mil.Tk) -34.814 

Price Index ( 1969/70-100) 1.080 

International Reserves (mil.$) 477.3 

External Debt (mil.$) 8.032 

Per Capita GNP in Tk 5.459 

(Source: Statistical Bulletin of Bangladesh 1992) 

*) N.A.: not available 

**)GDP: at constant market price ( 1985/56) 

I 9S7 XX 

107.76 

2.9 

91.588 

41.161 

-50.427 

1.180 

711.7 

9.892 

5.734 

19XXX9 198990 

l I0.29 113.IH 

2.6 6.6 

95.()75 113.305 

42.6XX 51.415 

i -52.387 -61J190 

I 
1.2-H 1.370 

I 845.3 I 904.9 
I 

I 
10 • .W.) 10.713 

5.X96 6.472 

Table 2-2 : GDP BY INDUSTRY AT CONSTANT ( 1984'85) PRICES (mil.TI.) 

Industry 198!V89 1989.'90 I 1 lJ<X> 91 I 

I .Agriculture 173.037 190,354 193.421 (37.5<;<) I 
2.Mining & quarrying 3 66 XO (0.1) 

3.Manufacturing 45.927 49.256 50.423 (9.8) 

4.Construi:tion 28.816 29.749 31.0l\7 (6.0) 

5.Power. gas. water etc. 4.822 5.561 6.704 ( 1.3) 

6.Transp. and storage 56,611 59.024 60.840 ( 11.8) 

7.Trade services 43,663 44,965 46.707 (9.1) 

8.Housing services 36.811 38,030 39.316 (7.6) I 
9.Public adm. and defence 19,839 20j63 

I 
22 .. :n4 (4.3) 

I O.Bankinr and insurance 9.417 9.523 9.755 (2.0) 

I I .Miscellaneous services 47.657 50.636 53.775 (10.5) 

GDP at constant market price 466,603 497.527 514.442 (100<;{) 

(Source : Statistical Bulletin of Bangladesh I 992) 
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Figure 2-1 : TRANSITION OF GDP 

The government of the People's Republic of Bangladesh has been ;;truggling with 

the aforementioned economic difficulties since its independence in 1971, with 

little success to date. In order to cope with and overcome the present difficullit.:;, 

the government established the "Fourth Five-Year Plan," covering the period be

tween 1991 and 1995. It also established the "Industrial Policy 1991." aiming at : 

- maximization of the contribution of the indusirial sector to .he growth of the 

GDP and ) total employment generation 

- improvement of the balance of payments to achieve self-reliance 

- development of sound technology through 1esearch and adaptation 

The main objectives of this Industrial Policy are to solve existing problems in the 

industrial sector and, at the same time, to assist industrial growth in the medium 

and long term. It is expected that the successful achievement of the aforemen

tioned Plan and Policy will trigger rapid economic growth within a decade. During 

the Fourth Five-Year Plan, the average target growth rate of GDP is projected to 

be 5 % (agriculture: 3.6 %, industry: 9.1 % ). but it seems that this target will be 

very difficult to achieve. 

Table 2-3 represents the production of selected industrial items. 
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Table 2-3 : PRODUCTION OF SELECTED INDUSTRIAL ITEMS 

I I ' i Item Unit 1986-87 1987-88 1988-89 1989-90 I 1990-91 ! I 

I 

I 
Ju tc goods tons 540 527 510 528 ·B4 

C1>t1on Yam IO<X> tons 45 47 49 51 56 

I 
l 

Cotton cloth mil.m. 60 62 65 '->9 60 I 
i 

Gam1cnts doz 10.222 8.4<Xl I 8.250 11.143 1-Hl64 I 
I 

~ugar tons 182 178 110 184 246 

I Tea tons 39 40 42 41 44 

Cement tons 310 310 344 337 I 275 I 
Cigarettes million 14.762 14.031 14.088 12.289 13.604 I 
Paper tons 43 42 42 47 43 I 
Newsprint tons 47 50 44 46 47 

I Fertilizer tons 878 1.409 1.599 ! 621 1.533 

(Source: Statistical Pocket Book of Bangladesh 1992) 

2.2.2 Imports and Exports 

The dependence of the economy on aid and assistance is quite pronounced. The 

balance of payments shows a great deficit during the last ten years (Please refer to 

Figure 2-2.). It is. therefore. very important for Bangladesh to augment its earnings 

in foreign exchange to off set this imbalance. This is why the necessity of export

oriented and import-substituting industries is stressed in the Industrial Policy 1991. 

In this respect. nurturing the growth of export-oriented industries that can compete 

in the international market is indispensable, and the recent phenomenal develop

ment of the Ready Made Garment (RMG) industry has paved the way. Table 2-4 

indicates the principle commodities exported by Bangladesh. It is noted that RMG 

industry makes up almost 50 % of the total exports. 

2.2.3 Investment Climate and Incentives 

The Bangladesh Export Processing Zones Authority (BEPZA) was founded in 

1980 to foster and generate economic development by encouraging and promot

ing foreign investment in the Export Processing Zone (EPZ). The government 

also enthusiastically invited investment in the country by laying down the "Indus

trial Policy 1986." In 1988. in order to simplify procedural matters related to 

investment. the Board of Investment (BOI) was established. Jn spite of these ef

forts by the government. the number of investment projects realized was much less 
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figure 2-2 : EXTERNAL TRADE 

Table 2-4 : EXPORTS OF PRINCIPLE COMMODITIES 

1987/88 1988/89 1989.'90 1990.'91 

Industry Value Value Value Value l'roponion 

tmil.n> (mi1.ni <mil.n> <mil.TI> (r;) 

I.Frog legs 428 633 152 83 0.14 

2.Prawn & shrimp 4.422 4,730 5.036 5.(lO-t 1\.30 

3.Tea 1.293 1.208 1.201 1.544 2.56 

I 
4.Spices 2 5 3 - -

5.Hidcs & skins 3 - 3 I - -

6.Raw Jute 2.486 2.813 3.444 3.231 5.36 

7.Jute yam 1.204 1.215 1.431 1.049 1.74 

8.Jute mfg.total X.127 8.046 9,484 8,946 14.84 

9.Lcather & leather 4.585 4.514 5,952 4.422 7.34 

manufacturing 

10.RMG I 14.842 14.44X 21.239 29.941 49.68 

I I .Handicrafts 140 110 128 146 i 0.24 
I 

12.0thers 3,629 4.964 '.U42 5,905 I 9.liO 

Total Expons 41.161 42.686 51.415 60.271 100.00 
-

(Source : Statistical Pocket Book of Bangladesh 1992) 
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than expected. The number 0f investment projects and their respccti\'C in\'estmcnt 

amounts in Bangladesh from 1976 to August 1992 and foreign in\'estment in the 

EPZ from 1990 ~ 1993 can be seen in Table 2-5 and Table 2-6 rcspccti\'ely. 

There ha\'e only been 48 investment projects. amounting to TK. 120 million. in the 

EPZ since its establishment in 1983. This figure represents a realization of only 60 

c;c of total applications. This high ratio of cancellation or suspension was prob;.1bly 

due to the cyclone which struck the Chittagong region in 1988 and 1991. as well 

as to the frequent general strikes in the area which are the result of political 

instability. 

In 1991/92. the foreign investments approved (outside the EPZ) by BOI were: 

I. Switzerland Tk. 240 million (Dairy Products) 

2. Britain Tk. 84 million (Leather and Food Processing) 

3. Hong Kong Tk. 79 million (Garments) 

4. Singapore Tk. 31 million (Garments) 

5. Malaysia Tk. 31 million (Garments) 

6. Japan Tk. 21 million (Wood Processing/Garments) 

7. Sweden Tk. 17 million (Machine Parts) 

Considering the various manufacturing industries invested in. the increase in the 

number of investments in the garment and apparel industries from NIES and/or 

ASEAN is noteworthy. Figure 2-3 shows the development in this sector by year. 
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Table 2-5 fOREIG:-: 11'\"ESTME!\T BY l!'\DCSTRY t 1976 - :\ug. 19921 

lndust~· 

Garments 

Textile~ 

Electric goods 

Plastic goods I 
Chemical eoods I 
Hides and skms 

Pesticides j 

Papcrs.'pu!ps 

Medicaments 

Machines 

Tanncric~ 

Metals 

Food processing 

Sen· ices 

Glass products 

Others 

Total 

I 

No. 

II 

4 

18 

4 

7 

1 

5 

5 

5 

12 

19 

II 

3 

12 

17!1 

Amount 

1MiLTk> 

3.191 

1.173 

1.2.io 

390 

1.119 

26 

69 

43 

281 

168 

311 

476 

1.705 

1.329 

130 

!17 

8.714 

(Source: BOL1JETRO Investment Rcpon 1993) 

36.66'< 

13.46':€ 

14.23<:i 

-HR<:c 

12.!Wc 

030<;(-

0.79<;(-

0.49'k 

3 .. 23':( 

0.19C:C 

3.57'K 

5.46'X 

19.56".i 

1.49\c 

0.99t;;-

100.f)()i;( 

Table 2-6 : FOREIGN INVESTMENT IN EPZ BY INDUSTRY 

I lJ<.X)l9 I 1991192 i 1992'93 i 
Amount -1>---N-,1-l.--j -A-n-11-lu_n_t-11 Industry No. Amount I No. 

~~------------------~---------~-~ 

6 .. R23 l 1 1.660 () l 0 I 
1 140 I 2 3.050 (I I 

Te:\tiles 4 

RMG 

Hides and skins 

Packing 

Glass lenses 

Toys 

Car goods 

() 

3 7.710 1' () () () : 

3 2.742 1' 1 268 I 0 : 

I 1.560 () 0 I I I 
2 no o o I o : 
I 722 0 0 i 0 

() 

0 

1.255 

() 

() 
I 

Food processing I 971 0 0 I 0 0 

Consrruction m;11erials I I 525 0 0 ! 0 0 

Chemicals 0 I 0 0 0 I 0 
1 

0 

Plasric goods 0 0 I I 1 l<Xl ! 0 l 0 

1 __ ~;~~:::,1:/ ~ _ ;~%;J ~ -;~ -1 _ T,~_!=::: __ J __ ~i, ~ i 
(Sourl'e: BEPZAJETRO lnvcsrmcnr Rcpon 19'J.'> 
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Figure 2-3 : YEARLY DEVELOP:if:NT OF RMG INDUSTRY 

As sho\\ n in Figure 2-3. •'iere are now as many as 1.200 RMG industries in 

Bangladesh. and in 1992. ,,,eir 1.: ;;.ports accounted for more than one billion US 

dollars. However. so far app,· .. :x:mately th:-ee-quarters of the foreign earnings have 

been sp~nt for importing ra', fabrics. since the quality of domestic fabrics is not 

sat i :>factory. 

Therefore. this project. which aims at substituting imported raw fabrics with do

mestic-made. high quality finished fabrics. is just in line with governmental policy. 

lnve~tment motivations of the project are as follows: 

a) Strong support with attractive incentives by the government such as: 

- 10-year tax holiday (available in EPZ or equivalent site) 

- no duties'taxes on imported machinery/equipment. raw materials and sup-

plies. etc. (same as above) 

- exemption of import duties by EC countries on Bangladesh garments (Gen-

eral System for Preference :GSP) 

- preferential treatment of quota allocation on those fabrics made from more 

than 15 % of locally made fabrics 

b) Abundant. conscientious and inexpensive human resources 

c) Probable enjoyment of various benefits as a pioneer in this work 
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There is also no doubt that this project will cre~ltc momentum in the development 

of textile indust;-ies in Bangladesh. if it anains a successful operational state and 

pcrfom1ance level afler start-up. 

2.3 The Project 

2.3. l Project History 

This project was conceived around four years ago by A. K. Khan & Co .. Lld .. 

which is one of the oldest and largest private sector organizations in the Republic 

of Bangladesh. h has more than 25 years of experience in such fields as ~otlon 

textiles, jute processing. tannery, plywood, etc. ll employs approximately 7.000 

persons and its annual turnover. excluding international trade. exceeds Tk 500 

million. It has recently established the following three joint ventures : 

- Khan Elin Corporation. Ltd. (with an Austrian firm) 

- Bengal Fish::ries. Ltd. (with a Japanese firm) 

- Tootal Thread (BD). Ltd. (with a British firm) 

Through these joint venture companies. A. K. Khan & Co .. Lld. has widened and 

strengthened its sphere of business. 

The following is a brief history of the project : 

I) In anticipation of huge domestic demand for textile products in Bangladesh. A. K. 

Khan entrusted Turkish consultants to carry out a f casibility study for a new 

spinning mill. It was submiued to the client in September. 1991 with a favourable 

result in terms of financial assessment. 

2) Responding to requests by A. K. Khan in July. 1992. Nichimcn Corporation and 

Toyobo Engineering Co .. Lid. dispatched project experts to Bangladesh to check 

on the possibility of participating in the project. During the preliminary survey hy 

these experts. it was found that the project should be designed as an integrated 

textile mill. aiming at export-oriented ar.d import-substituting industries for the 

Ready M<lde Garment (RMG) sector. 

3) On the 2nd of September. 1992. the following prospective investors took part in 

a so-called "kick-ofr' meeting in Dacca. and reached an agreement to compile a 

feasibility study report on the possible establishment of an integrated textile mill 
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lhercaftcr called ITM project): 

- A. K. Khan & Co .• Ltd. (Bangladesh) 

- Gabungan Kopcrasi Batik Indonesia: GKBI (Indonesia) 

- Japan Investment Development Organization: JAIDO (Japan) 

- Nichimen Corporation (Japan) 

- Toyobo Engineering Co .• Ltd.: TBEC (Japan) 

Representatives from the Asian Development Bank and the Bank of Tokyo also 

attended the m~eting as observers. 

4) In October. 1992. in accordance with the agreement reached at the aforementioned 

meeting. Bangladeshi authorities approached UNIDO for possible funding of costs 

covering the f ea-;ibility study of the project. and obtained UNIDO's approval. 

5) In late November. 1992. TBEC's study team. which was entrusted by UNIDO to 

conduct the study. visited Bangladesh to carry out the field survey. 

6) In early February. 1993. one of TBEC's team members made a suppkmentary vi~ it 

to Bangladesh for negotiations with concerned authorities aimed at alleviating 

certain problems pertaining to the site selection and project incentives. 

7) The preliminary draft report was submitted to UNI DO headquarters in mid-May. 

1993. It was reviewed by UNIDO. and also by the prospective investors and 

Bangladeshi government officials. at the preliminary meeting held June 14-15. 

1993. 

8) The final report was compiled on the basis of the discussion at the aforementioned 

preliminary meeting in Dacca and on the basis of subsequent comments on the 

draft report provided by UNIDO headquarters. 

2.3.2 Project Idea 

The project originally envisaged dealing with spinning only t0 t~irg..:t the domestic 

yarn market. However. with the initial survey of the present textile market. ii was 

found that the project should aim at export orientation and imporl substitution for 

RMG industries and should produce super and/or highly value-added products. 

Taking into account 1he background. the project idea is as follows: 
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I) Name of the Project 

The Integrated Textile Mill (ITM) Project in Chittagong. Bangladesh to be estab

lished in joint-venture with foreign companies and international institutions. 

2) Different Scenarios on Product-mix and Production Capacity 

During the field survey carried out in November 1992. it was agreed that f easibil

ity should be examined for the following three cases : 

(CASE I) 

An integrated textile mill with a production capacity of: 

- Spinning : 24.960 spindles 

- Weaving : 96 air-jet looms 

- Finishing : I line of dyeing and finishing equipment 

Applicable products. all 63 inches in width. are: 

a) Broadcloth : CM 80/2 x CM so.12 

127 x 73 

b) Gaberdine (Twill 212) : CM 60/2 x CM 60/2 

131 x 60 

C) Poplin : P/C 45 x P/C 45 

110 x 76 

Case I will produce as much as 2.500.000 m of fabric per month. 15 "lr and I 0 c;:;. 

of which are to be allocated for super quality fabric (Boardcloth) and high quality 

fabric (Gaberdine) respectively. The remaining 75 % will be high quality. popular 

and conventional polyester cotton blended fabr:c for the RMG industry. In order to 

maximize full utilization of finishing capacity and to minimize investment costs. it 

is planned to purchase some yams and grey fabrics from outside. 

In view of the present recession in the world textile market. the only way to make 

the project viable seems to be to produce super or high quality fabrics such as 

"Broadcloth" and "Gaberdine." This is why Case I is being rnnsidcrcd. 

(CASE 2) 

An integrated textile mill with the same production C•tpacity as in Case I. Appli

cable products. all 6~ inches in width arc: 

a) Poplin : CD 40 x CD 40 

LB x 76 

2-11 



b) Twill (Twill 3.' I) 

c) Poplin 

: CM 40.'2 x CM 40'2 

108 x 58 

: P/C 45 x P!C 45 

110 x 76 

In Case 2. all the fabrics arc conventional and widely utilized in the present RMG 

industry. In spite of a large projected demand for these fabrics. competition in the 

international market seems to be very keen. which will incvit<tbly pull down the 

saleable price. resulting in a poor financial assessment. 

(CASE 3) 

A spinning mill. producing cotton combed yam and cotton carded yarn with a spin-

ning capacity of 24.960 spindles. 

a) Cotton carded yam 

- Ne 30 : approx. 887 tonsiyear with 6.240 spindles 

- Ne 40 : approx. 602 tons/year with 6.240 spindles 

b) Cotton combed yam 

- Ne 80: approx. 226 tons/year with 6.240 spindles 

- Ne JOO: approx. 164 tons/year with 6.240 spindles 

Case 3 was selected upon strong request by the local partner. and a brief feasibility 

study has been carried out. The result also shows poor financial cashtlow and 

returns. 

(CASE 4) 

In addition. it was suggested at the preliminary meeting held in Dacca with gov

ernment officials and prospective investors (including financial institutions) that 

the UNIDO study team investigate the project viability of another project concept. 

i.e. taking out the spinning operation from Case I. 

This has been done as Case 4 and is attached in Appendix 4. 

2.3.3 Project Promoters/Sponsors 

A-. mentioned in 2.3.1. quite a few companies. institutions and banks informally 

expre-;sed their interest in participating in the project. as long as it yields lucrative 

results. They arc as follows: 

- A. K. Khan & Co .. Ltd. (Bangladesh) 
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- Nichimen Corporation (Japan) 

- Toyobo Engineering Co .• Ltd. (Japan) 

- Japan Investment Development Organization (Japan) 

- Gabungan Koperasi Batik Indonesia: GKBI (Indonesia) 

- International Finance Corporntion 

- Asian Development Bank 

- Asian Finance and Investment Corporation Ltd. (AFIC) 

- Islamic Development Bank 

- Commonwealth Development Corporation 

The roles of these prospective participants are as follows : 

I) A. K. Khan & Co., Ltd. 

A.K.Khan is a local promoter who will take part in local procedural matters such 

as obtaining licences and permits, being responsible for administrative and pers~:m

nel divisions of the company and for marketing and sales in the domestic market. 

2) Nichimen Corporation 

It is a very large, international trading firm, dealing with a variety goods. among 

which textiles are a major item. Nichimen is to be responsible for financial control 

and marketing and sales in the international market. Some of the products from the 

project will be sold through existing Nichimen distribution channels. 

3) Toyobo Engineering Co .• Ltd. 

TBEC is an engineering firm specializing in the field of textiles. backed by Toyobo 

Co .. Ltd. which is one of the biggest textile enterprises in the world. It is going to 

be responsible for overall mill management, mainly from a technical standpoint. 

4) Gabungan Koperasi Batik Indonesia (GKBI) 

GKBJ is a large textile manufacturer based in Indonesia. and it will dispatch two 

to three textile engineers/foremen to the mill to look after the production depart

ment under the production manager. It is also expected to deal with sales of some 

fabrics in cooperation with Nichimen. 
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CHAPTER 3 l\IARKET ANALYSIS A~D l\IARKETING CONCEPT 

3.1 Marketing Research and :\1cthodology Applied 

The role of marketing research is to obtain. analyze and interpret various market 

inforn1ation to provide the basis for decisions of a strategic or marketing nature. As 

many written materials as possible (such as statistical resources. publications and 

bulletins from official agencies and private associations. some sectoral opportunity 

studies conducted by international organizations. Joe~) and international consultants. 

international banks' and institutions' reports. laws and regulations. etc.) were col

lected within and outside Bangladesh as for market r~search. The observation method 

and interviewing [questionnaire] method were 1.1sed. Selecied key persons and organi

zations interviewed by the study team at the time of the field survey for the purpose 

of the marketing study arc as follows: 

Interviewees at the time of the Field Survev 

[Authorities & Institutions] 

Mr. Zahiruddin Khan. Planning Mini"tcr 

Mr. Rczaul Hayat. Secretary. Ministry of Textiles 

Mr. Mustafizm· Rahman. Executive Chairman. 801 

Mr. Akira Kuroki. Advisor. BOI 

Mr. M.S.A.Gazi, Vice-Chairman. EPB 

Mr. Shoaib Ahmed. Director General (Textiles). EPB 

Mr. Akmal Hossain. Director General (Operations). EPB 

Mr. S.B.Chakma. Deputy Director. Department of Textiles 

Mr. Sayed Yusuf Hossain. Chairman. BTMC 

Mr. Salahuddin Kasem-Khan. former ch.iirm•m. BTMA 

Mr. Mohammad Mosharraf Hossain. President. BGMEA 

Mr. Abu Sayed Choudhury. Secr<.:i<iry. BG~1EA 

Mr. Syed Shahabuddin Ahmed. Chairman. BEPZA 

Mr. Geert Van Der Linden. Resident Represent.1.tive. ADB 

Mr. Masanori Abe. Chief Representative. BOT 

Mr. Mr.Naoyoshi Noguchi. Representative. JETRO 

Mr. Zobdul Hoque. Joint Director. BBS 

[Textile Manufacturers) 

Chill•1gong Textile Mills Ltd .. Prime Textile Spinning Mills Ltd .. Silva Gro.ip. 

Modern Textile Mills. Tootal Thread Bangladesh Ltd .. Pahartali Textile & Hosiery 

Mills. Eagle Star Textile Mills Ltd .. Mita Textile Ltd. 

3-1 



[Garment Manufacturers and Trading Agents] 

Sidko Ltd .. Elegant Gam1ents Ltd .• Bhaiya Gam1ents Ltd .. 

Golden Garments Ltd .• Regency Garments Ltd .. Newage Garments Ltd .. 

Dream Bengal Garments Ltd .. Youngone (CEPZ) Ltd., KDS Gam1ent 

Industries Ltd .. Azim & Son (PVT) Ltd., Intra-World Ltd. 

In order to supplement the field survey conducted by the study team, and to collect 

data necessary for filling in any information shortfall to construct a marketing synop

sis, an additional detailed marketing field survey was conducted again by tne study 

team, making use of local consultants from time to time. The supplimentary report 

dealt mainly with the proposed target mart.et and demand projection is attached as 

Appendix 3 titled "Survey on Fabric Requirements of Export-Oriented RMG Indus

try." 

3.1.1 Target Marketing 

I) Market Segmentation 

In the case of fabric manufacturing. minute and detailed m~rket segmentation 

seems to be unnecessary because the products of the project do not reach directly 

to the consumers' market. Rather they are used as materials by garment manufac

turers, for instance. In this section. market segments to be proposed for the project 

will be identified. based on the findings of the field survey. 

The most promising target market must be selected andior combined from the 

following markets: 

- export garment manufacturers 

- export yam/fabric market 

- domestic yam/fa bric market 

It was concluded that the main targets should be the export garment manufacturers 

in Bangladesh and the fabric export market overseas. as described hereafter. 

a) Garment Manufacturing Sub-Sector 

The export-based clothing industry is the most healthy industry in the Bangladesh 

economy. The export earnings from textile made-up goods totalled Tk 22.78 

billion (USS 760 million) in the first five months (July-November) of the current 

fiscal year ( 1992-93 ), showing a rise of 48.5% over the corresponding period of 

the las! FY. according to figures released by the Export Prnmotion Bureau (EPB) 
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of Bangladesh. Of the Tk 22.78 billion. ready-made garments accounted for Tk 

20. l billion (88% ). Export earnings from the clothing industry arc expected lo 

reach USS 1.5 billion for all of 1992. ll is noteworthy that the materials for the 

most thriving sub-sector in Bangladesh are provided by the domestic textile sub

seclor lo only a negligible extent (3% of total demand) due lo sub-standard 

technical parameters which make il impossible to cater lo the quality demand of 

their customers. This situation is described in detail in section 3.2.2. 

Supplying materials lo the export garment sub-sector, lhal is. csla01ishing so

called "backward linkage." is the most urgent. nationwide requirement for the 

textile industry. This market will be what the captioned project targets first of 

all. The striking and even spectacular growth of the ready-made garment indus

try (which did not even exist in 1979), and its contributions to Bangladesh's 

economic development, are shown in Figure 3-1 and 3-2. Bangladesh is the 

major supplier of woven shirts and T-shirts lo the EC and the seventh-ranked 

supplier of garments lo the USA. This growth is attributable to the foilowing 

factors: 

- ready availability of a cheap, abundant and diligent work force (predomi-

nantly female) 

- reasonably developed infrastructure 

- investment required is low (High investment/turnover ratio) 

- back lo back UC as well as a bonded warehouse system that docs not re-

quire large amount of working capital for payment of material imports and 

import duties 

- quota-free a~ccss to EC market (up to the end of 1993) 

- partly restricted access to US market (28 quota categories out of 84 catego-

ries) - privilege of Bangladeshi garment exporters to export 30 quota catego

ries at between 6 % to I 0 % growth to the USA. 

- being a beneficiary of the Generalized System of Preference (GSP) scheme 

introduced by the industrially advanced nations 

- facility of Multi-Fiber Agreement (MFA) provided under the Uruguay Round 

- govermental assistance and promotion for the development of the apparel 

industry 
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In regard to the aforementioned governmental assistance. the government is try

ing to promote foreign investors to set up integrated textile mills capable of 

supplying the fabrics needed by the garment sector. The Fourth Five Year Plan 

envisages a budget to assist in the establishment of 25 new integrated mills in the 

private sector under the BMRE (Balancing, Modernization. Rehabilitation & 

Expansion) program. 

Prospects for future growth in this sub-sector are bright, realizing the diversifica

tion of p~oducts, exploiting of new markets and change into higher-value and 

more profitable fashion lines. Possible import quota restriction by the EC in the 

future will force them to improve the present situation in order to free them

selves of the current low profits from earning only CMT (cut. making and trim

ming}, overcome allowing them to any new and different conditions and con

straints e9ected in the future. What is most necessary for this industry is the 

adoption of more aggressive marketing to expand sales and provide better ser

vices to customers. 

b) Yarn/Fabric Export Market 

The ready-made garment industry in Bangladesh is identified as one of the most 

promising markets to be targeted by the project. But to rely on only one market 

is risky for a project, so the possibility of other markets will be a : ' ~ed in this 

section. 

(I) Yam Export Market 

The massive number of spindles throughout the world has resulted. above all. 

from the recent investmer.: :-11sh in Asia and it has caused the oversupply of 

yarn in the world yarn mar~et. On top of this, the world economic recession 

has brought about a low price for yarn everywhere. 

Price per bale of yarn 

CD40 Japan 

TC45 Indonesia 

1991 

¥100,000 

Rp I ,250,000 

1992 

¥66.000 

Rp I. I 00.000 

Generally speaking. the downturn of yarn prices will continue for years to 

come. For the time being, there will be a market atmosphere which is more 

conducive to buying yarn than selling it. On the other hand. the price of cotton 

will remain stable on the whole. as it is an agricultural product whose supply 

will probably not increase suddenly. As the share of raw material costs in 
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cotlon yam production costs is relatively high. the expon of cotton yam is not 

as profitable for a conon-purchasing country like Bangladesh as it is for cotton

producing countries like Pakistan. China and India. 

Nowadays. the growing exporter of yam is Indonesia which after installing 

4.5 million spindles. has exported 4.094 tons of yarn to Japan. becoming the 

fifth major exporting country of yam to Japan behind Pakistan. Korea. China 

and India. Indonesian spinners have the advamage of being able to export fine 

rnunt combed yam to Japan. It will be rather difficult for the project to become 

a yam exporter in the Asian market, taking this situation into consideration. 

Therefore, the yam export market is least likely to be targeted. 

(2) F:ibric Export Market 

The export of fabrics is more significant than that of yam for this project. as 

fabrics are more value-added. The export-oriented ready-made garment indus

try has been identified as the most promising target market for the ;>roject in 

this chapter. To succeed in its business, roughly speaking. two conditions must 

be clarified that is. quality and price competitiveness. The principal commodi

ties of the Bangladeshi garment exporters arc basic items rather than fashion 

items. Therefore. at present. the highly value-added fabrics arc not required as 

raw material for standard garment items as much as TC45 I 10x76 poplins. for 

instance. which do not generate much profit for fabric manufacturers. 

As such, the value-added fabrics that the project attempts to produce should 

look for overseas markets for the time being. The primary market should be 

Japan. which h«s been gradually increasing its import of fabrics from develop

ing Asian countries since the mid-80's. 

Jap;.m's Import of Conon Fabrics 

Unit: 1,000 
, m· 

1988 1989 1990 1991 
Korea 29,603 30.706 19.455 16.468 
China 567,664 600,857 432.406 523.116 

Indonesia 29.614 54.497 36.044 41.028 
Pakistan 15.294 42.574 44.264 26,840 

India 6.255 7.217 7.496 7,530 

ex-USSR 1,858 9.454 16.908 12.807 
Others 38.303 52.779 45.617 40.923 

Total 688.591 798.084 602,190 668.712 

Source: Financial Ministry of Japan 
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In fapan. fabric weavmg. in general. has gradually become less profirablc. 

although there is a large demand for high-grade and sophisticated fashion irems. 

Japan is therefore a suitable market for the project to export high value-added 

and profitable textile goods. One of the major Japanese lrading houses is a 

proponent of this project and has shown an interest in buying back a considcr

abie portion of the fabrics produced in the project. 

An alternative market for the fabrics is Southeast Asian countries. It is said 

that textile goods worth about USS 100 billion are exported from this area out 

of a total world-wide trade of USS 200 billion for textile commodities (yarn. 

fabric and secondary products). Out of this USS I 00 billion. it is reported that 

Japan trades S8 billion. and NIES. ASEAN and China/Vietnam trade S50 bil

lion. S25 billion anJ SI 0 billion respectively. The textile production base in 

Asia seems to have shifted from NIES (Taiwan. Korea. Hong Kong) to ASEAN 

(Thailand. indonesia, Philippines. Malaysia). China and Vietnam. These coun

tries. which became rhe new production bases for the Japanese. Korean and 

Hong Kong garment industries. have shown salient growth. But. in rhc Philip

pines. Malaysia. Singapore and Sri Lanka. the finished fabrics used as raw 

materials seem to be difficult to procure dome!'tically and musl be importeci. 

As explained so far. the target should be put on the garment industry abroad 

utilizing export processing free zones and bonded warehouses in the country 

where fabric availability is relatively low. T!1ere is the possibility that ;1 propo

nent of this project •.viii import a part of the production into lndonesi<1 as the 

base cloth for high-grade b:itik garments. 

Non-quota countries outside the bilateral agreements will be a yard-stick for 

market choice. Japan. Singapore. and Middle-Eastern countries like UAE arc 

non-quota countries. And the EC. which so far has nor imposed quoras on the 

import of fabrics from Bangladesh. is a r,ood market for the export of finished 

fabrics. 

c) Yarn/Fabric Domestic Marker 

This market was determined to be negative for the new project considering the 

following findings: 

- Many industri<ll inputs necessary for operation. such as raw materi<ils. spare 

parts. consumable goods. ere. must be imported due to domestic non-avail-
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ability and they arc subject to taxes due to trade protection and tariff policy. 

- The analysis shows that achieving backward linkage to the RMG industry 

and supplying the necessary fabrics cannot be achieved without utilizing the 

bonded warehouse system. Ii this system is adopted for the project. sales to 

the domestic market is prohibited. 

- The domestic fabric market is not a stable and attractive one. and smuggled 

goods arc readily available. ImportaP.ce is not attached to the quality of 

products in this market. 

- Domestic demand is. for the most part. for the materials for lungi and sarcc. 

and this demand is satisfied by handloom production. 

2) Target Market Structure 

a) Market Definition 

As explained earlier, the market is defined as: 

- Export-oriented ready-made garment manufacturers' group in Bangladesh 

(Dacca and Chittagong) 

- Importers or converters of fabrics in Japan and South-East Asia 

b) Structure of Domestic Target Market 

Branch structure Name of suppliers : Manufacturers and exporters of ready-mad;j 
I 

garments (shirts, T-shirts. blouses. trousers) 1 

Association : Bangladesh Garment ManJfacturers and 

Exporters Association (BGMEA) 

- To receive quota for US and Canadian I 
markets and for obtaining export Ii- I 

~ I 

LCustomer profile 

I 

ccnces and certificates of origin. a I 
I 

manufacturer is required to prove its \ 

membership in this Association. I 
- Main activities arc: quota information II 

& transfer service/trade information. 

promotion & dcvclopmenL'fabric utili- I 

zat ion scrvicc/rcsearch/publicat ion/ arbi

trat ioni memhcrship management, etc. 
·--___. 

Name of customers : --~u~~mer': profi~~~ state~-i-~ App~~~ix ~-- .1 
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[ Employment and I Employment About 1.250 garment factories employ over 

i Competition j 600.000 workers of which 85~ are women. 

Structure of 

distribution 

j Competitors India. Sri Lanka. China. Pakistan. Indonesia. i 

· Philippines.Malaysia ! 
Means of competition: Price competitiveness. product assort- I. 

ment of low price zone 

Channel of distribution: 

through foreign buyers' agents based abroad/ inland/ a few 

direct tr.msactions 

3.1.2 Analysis of Competition in Domestic Market 

I) Installed Capacity of Textile Industry in Bangladesh 

As the competitors of the project are the existing or newcoming textile industries. the 

current situation of the textile industry in Bangladesh should be reviewed. The actual 

flow of textile business can be seen roughly in Figure 3-4. or. the basis of which the 

installed capacity. supply-demand gap. potential. etc. will be verified. Table 3-1 shows 

the installed capacity and operation status of the textile industry in Bangladesh. The 

comparison of the spinning and weaving capacity of Bangladesh with that of other 

Asian countries according to recent data is shown in the Table 3-2. 

Spinning equipment in all of Asia is said to have exceeded JOO million spindles 

with China's 38 million spindles in the lead. Thus. th~ majority of the world's 

spinning equipment has been concentrated in East and West Asia which has be

come the greatest spinning production base in the world. The positi~n of Bangladesh 

in this area. as shown in Table 3-2, is almost negligible. having a share of only one 

percent and regarded as a domestically-suppliabk industry. 

2) Supply Capacity and Technical Constraints of Competitive Sub-Sector 

Table 3-3 shows the actual relation between the textile demand and supply in 

Bangh1desh ( 199011991 ). It can be said that the dem~md which the domestic supply 

fails to satisfy is complemented by imports. It should be noted that the adopted 

figure changes constantly as time goes by according to ch~mges in social and 

economic conditions. The demand for fabrics by the RMG sector will further 

increase. if this sub-sector continues to expand at the present surprising rate. 
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a) Fabric Manufacturing Sub-Sector 

It is estimated that the present total domestic demand for doth is about 1.200 

million meters (Table 3-3). This figure seems to be based on the per-capita doth 

consumption of 11 m multiplied by the population of 109.9 million (1991 cen

sus). The "Statistical Pocket Book of Bangladesh 1992" tries to prove it by the 

per-capita availability of doth. 

Mill-made local doth prodaction 

plus other cloth production 

plus imports of cloth 

less exports of cloth 

Net available cloth 

for consumption 

divided by population 

Per-capita availability 

of cloth 

69 

984 

92 

- 12 

1.133 

million m 
ti 

ti 

ti 

II 

107.5 million 

about 11.0 meters 

The actual supply by local production is said to be 950 to 960 million meters and 

the gap is filled by imports. On the other hand. the cloth demand by the cxport

oricnted apparel manuacturers •s not included here. Their cloth requirements 

should be added to the demand figure which, at the moment. arc satisfied only by 

fabric imports using back-to-back UC (the supply by local makers is of a negli-

gible extent). 

(I) Industrial Loom Sub-Sector (BTMC & BTMA Textile Mills) 

Direct competitors against the project for the targeted market belong to this 

sub-sector. Each data source has a different figure for the production capacity 

of this sub-sector. According to Table 3-3. the total yearly cloth output of 

BTMC & BTMA composite mills is 63 million meters from about 4.400 looms 

in operation. The weaving speed of one loom under operation of 300 working 

days in three shifts is computed as 2 m/hr. If the weft insertion is assumed to 

be 60 picks/inch. weaving speed is estimated to be 80 picks per minute. This 

speed is considered a bit slow for mill power looms. 

It is said that 24 disinvested mills out of 44 BTMA memhcrs arc not doing 

well because of non-sclllcment of loan liahilitics inhl!rited from !heir past owner. 
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Table 3-1 I~STALLED CAPACITY OF TEXTILE INDUSTHY IN BANGLADESH 

Private Sect.or Public Sector Total 

(BTMA & Ot.h<!rs) (BTMC) 

Installed Spindles 929,630(1) 773, 788(2) (3) 1,703,'118 

Spindles in Operation 633, 200 (3) (5) 640,000(3) 1,273,200 

Installed Looms(BTMC/BTMA) 3,284(1) 3, 626 (3) (5) 6,UIO 

Looms in operation 1,552(3) 2,863(3) '1~'1JG 

Instal Jed !land looms 51 '1, '100 (3) ('1) (5) 51'1,'100 

Looms in Operation ~~27' 300 (3) ('1) (5) ~27, :mo 
Spec i a 1 i zed & Power I ooms 3'1, 000 (3) (5) :M, 000 

Looms in operation 8, 500 (3) (5) s, :ioo 
Kn i t t i n g ~1 a ch i n es '1, '129 (2) tl,tl2!l 

or 5,050(3) ;:, , o:io 
Processing Units A 133(2)(5) 13 ( 2) )11(j 

Processing Cnits B * IB3(2) (5) I B :~ 

D~·p, i n,g Cnpac i ty II 20, ()I 0, OOOm/ .vPa r 

Source : (I) BT~A Annual Report-1991 
(2) Textile Digest, 1992 (Dept, of' Textiles) 
(3) IBRD, Textile Industries Restructuring Study, 1992 
(4) Statistical Pocket Book of Bangladesh 92 (Bangladesh Bureau of Statistics) 
(ii) t:\IDO Report., Sov. 1902 

\ote : Processing lnits A : Su. of t:nits with mechanized proecssing 
l'rocessing Units B : Su. of Vnits with semi-mechanized processing 

* : includes garment washing units (rotary washer, etc.) 



Installed 
Capacity 

SIJL!ll Spinning S)indles 
\ 1 bousand sps. 

Pmrnr Looms 

w . 
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Installed 
Capacity 

Sp~!n Spinning S)indles 
(I housand sps, 

Pmrn r Looms 

Table 3-2 INSTALLED CAPACITY OF TEXTILE INDUSTHY IN ASIA 

NIES Countries ASEAN Countries 

Japan Korea Taiwan !long Kong Thai land Indonesia 

7,675 3,648 3,678 189 3,000 4,500 

192,000 55,000 40,900 10,380 64,000 140,000 

Southwest Asian Countries 

India Pakistan Iran Sri Lanka Nepal Bangladesh 

27,270 5,445 I, I 00 260 * 1,700 

177,000 15,000 23,800 10,200 1, 300 40,900 

Source : Textile llandbook, Dec. 1992 

Japan Chemical Fibres Association Heport, Jun. 1992 

Asian Textile, Oct. 1992 

~ote : * ~ot clear 

llandlooms not included 

Philippines Singapore! 

1, 473 80 

16,000 1, 000 

Other Countries 

China Vi t! tllillll 

38,000 * 
866,000 20,000 

Malaysia 

4tifi 

B,000 

Tot.al 

D8,484 

I, !i82, 480 
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Table 3-3 ACTUAL TEXTILE DEMAND & SUPPLY IN BANGALDESll 

Demand 

I, 21 0 

Grey 
Fabric 

(mi lion m) 

109,000 

Yarn 
(tons) 

rabric 5or 
~xitrl 'arm£})1ts 785"-'B'15 

m1 11011111 

Source BT~A Annual Report, 1991 
USlDO Report , Nov.1992 

Supply 

Do111e s Li c 
Supply 

960 

BTMC 4 7. ~3 

BTMA 15.8 

Ii and l 00111 675 

Specializod 
Power 100111s 175 

Knitting 46,B 

85,000 

BTMC '1~3,500 

BTMA 30,300 

Others 12,200 

23-- 28 

Tcchno-cconomic report by local consultant 
lBRD Study, 1992 

.IT~ I 992, I 993 

JC! rc~port, 1991 

Import 

250 

24,000 

76'1"-'fll7 



As the hand-woven fabrics arc mainly destined for the local doth market as 

sarees and lungis. this sector. which produces 675 million meters (70~ of 

country's fabric production). plays an important role in the local distribution 

of textiles. 

Besides the handlooms. there are about 2.000 small. specialized textile mills 

with about 30,000 power looms. Such mills. with 20 looms or less. appeared 

like mushrooms after the rain in the 1980's to reap the harvest of the boomhg 

business of filament fabrics. According to official sources. 1.200 out of 2,000 

mills were driven out of business and the surviving 800 were made moribund 

by smuggled goods. According to the World Bank report, the annual produc

tion of this sub-sector is 175 million meters by 8,000 looms in operation, but 

this figure seems to be unrealistic because a loom speed of 133 picks/min is too 

high considering the low speed weaving with unsized yams which is common 

in this sub-sector. The very poor working ratio of these power looms can be 

explained by the fact that the low quality yam finds its v.ay to the handloom 

sector where stringent technical parameters arc not required. 

(3) Knitting Sub-Sector 

According to the World Bank report, the knitting industry and garment indus

try ir: Bangladesh share the fame of being the fastest growing textile sector, 

mainly because of the relatively low capital requirement, relatively easy pro

curement of material yams of acceptable quality through foreign and partially 

local suppliers. and strong demand for knitted fabrics to serve both domestic 

needs and the export garment industry. The interest of textile entrepreneurs 

who recently have set up new spinning mills. and those who are going to set up 

new spinning mills, is supported by the existence of this sub-sector. 

If the yarn requirement of this sector is calculated on the basis of the estimated 

figures of knitting sub-sectors in the World Bank report, circular knitted fabrics 

of a diameter less than 18 inches and more than 18 inches will require 14.400 

tons and 18,900 tons of yam respectively per year. 

The output of 22.000 tons is obtained from the above requirements of 33.000 

tons with an efficiency of 60 o/r. 
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b) Yam Manufacturing Sub-Sector 

Accoiding to the World Bank report. annual year production is 66.000 tons. This 

is computed from 1.178.600 spindles producing 56 kg per spindle per year. On 

the other hand. according to UNIDO reviews. 85.000 tons were produced by 

1.743.000 spindles producing by 49 kg per year. As this number of spindles is 

the installed number, its utilization ratio as well as the working efficiency is 

already included. In this case. the capacity per spindle is assumed to be 75 kg 

at 100 % working efficiency. The capacity per spindle per annum of a brand 

new ring spinning frame at about 15.000 rpm can be 96 kg at 92 <;(. working 

efficiency. When this figure is applied to equipment that is generally deteriorated 

and superannuated in the spinning mills in Bangladesh. it should be decreased by 

30 % to 67 kg. Then. a production of 85.000 tons per annum is obtained by 

multiplying 1,273, spindles by 67 kg. 

The relationship between the output and input requirements of each of the 

fabric manufacturing sub-sectors summarized by the two reports of IBRD and 

UNIDO are as follows: 

Source Output (m) Weight!m Yam-rqmt.(t) 

BTMC/BTMA I not specified 11.600 

2 90,000,000 94 8.500 

Hand loom:.- 675,000,000 85 57,400 

2 675,000,000 97 65.500 

Power looms 175,000,000 50 9.000 

2 175.000,000 125 22.000 

Knitting 22.000 t 14,000 

2 not specified 33.300 

Total (tons) 92.000 2 129.300 

Source : I UNIDO 

2 BRO 

The assessment of UNIDO is less than that of IBRD by 30.000. The deman<l

supply figures for yarn serm more or less balanced. taking into consideration the 

smuggled yarn. It is doubtful if an effective utilization of this many spindles and 

an effectively bal:mced production can be achieved by the existing spinners. 

Attempts by the BMRE to upgrade the yarn quality to a passable grndc for the 
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export market will not be fruitful due to the enormous investment. The existing 

manufacturers will have to find a way to satisfy the needs of the domestic 

market. 

Our findings on the technical situations of a few existing spinning mills in Dacca 

and Chittagong are as follows : 

- Machinery and equipment are obsolete and superannuated. Investment for 

the modernization and renewal of the equipment seems to be scarce. 

- The significance of subsidiary equipment such as building. air-conditioning. 

dust collecting. production auxiliary equipment and laboratory equipment. 

which play an important role in the quality of products. seems to be ne

glected. 

- The combing process seems to be adopted not for refining the yam quality. 

but only for making the yarn slender. The Ne 80 combed yam in production 

lines had many slubs and is not competitive quality-wise in the inttmational 

marker. 

Domestic demand will increase along with the growth of the national economy. 

and a potential demand for the standard quality yarns as materials for high 

quality fabrics sold to the export garment manufacturers must wait for newcom

ers. In fact. a number of new spinning mills and some of the old ones. that have 

undergone BMRE. are entering into the private sector. It is reported in the World 

Bank study that I 5 new spinning units with approximately 300.000 srindles arc 

going to come on stream. Sreepur Textile, one of these newcomers. has already 

chosen Chinese-made machines, splicing winders. travelling cleaners. etc. were 

contracted from Japanese makers. What is f cared regarding such modernized 

new mills is that there may be some specificational omissions which might bring 

about defects in yarn quality. 

At any rate. these brand new spinning mills could be competitors for the project 

and careful analysis of the situation is required. 

c) Dyeing and Finishing Sub-Sector 

The grey cloth output shown in Table 3-3 deals with cloth m the state of being 

finished (dyed. printed. finished or yarn-dyed) and ready for immediate use in 

the m.irkct (cloth consumers. apparel makers). The independent fabric process

ing industries and processing mills <1ttachcd to the composite textile mills take 
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charge of processing the grey fabric output from the independent and integrated 

mill weaving units. specialized textile mills and the power loon~ industry. The 

yam in hank form used for handloom weaving is very simply dyed by hand in 

small containers and air-dried before weaving in the cottage industry. and the 

woven fabrics are simply wet finished in the above fabric processing industries. 

The bleaching and dyeing of the knitted fabrics are probably done inside the 

knitting factories or in independent finishing units exclusively for knitted fab

rics. 

As shown in Table 3-1. there are approximately 133 mechanized dyeing, printing 

and finishing units in the industry, and 193 semi-mechanized units. with a dyeing 

capacity of about 420,610,000 meters per annum (285,330,000 m of which is 

used for synthetic fabric processing). out of which 29 units with a proc~ssing 

capacity of about 227 .210,000 meters are candidates for upgrading to produce 

export quality fabrics. according to the investigation conducted by UNIDO in 

November, i 992. It is judged from this figure that for the grey fabrics produced 

in the country, the door to subsequent finishing processing, either by the com

mission finishers or of the ~omposite textile plant. is now open. Also. the finish

ing capacity balance for the domestic market may be balanced more or less. 

taking into account the case of hand-woven fabrics using hank-dyed yarns which 

arc only finished in the final process in such finishing plants. 

However. the case is different in the export market. The existing finishing plants. 

presently. cannot meet the demand of the export garment industries because of 

their sub-standard finishing quality. In the reports of both UNIDO and IBRD. 

some technical problems such as colour fastness or colour matching arc pointed 

out. Our observation on a few existing finishing factories with relatively acw 

equipment and obsolete equipment (half and half) confirmed the unlikelihood of 

supplying materials catering to the export garment industry due to the following 

technical constraints inherent to the existing processing factories in Bangladesh: 

(I) Finishing Quality 

- Defects originating in yams and grey cloth arc often observed. 

- It is f cared that shrinkage properties of finished cloth have •m adverse 

cff cct on the shape and size stability of garmcrts. 

Cloth handling or feel is too rough and therefore. unsuitable for garments. 

- Finishing is done without mercerizing. 
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(2) Color Fastness 

Low color fastness (anti-friction or colour-stained) is often observed. espe

cially in dark colors (direct dyes. naphthol dyes and sulfuric dyes arc often 

used) due to inappropriate selection of dye stuffs and imperfect post-finishing 

(chemical treatment. strong washing). This is conspicuously obsen·ed in yarn

dyed fabrics where the white base cloth is often stained and blotted by dyed 

yam. 

(3) Color Matching 

Recipe searching is practiceu at the Tootal Sewing Thread Mill, Chittagong. This is 

the only factory having color matching equipment. One recipe out of about 60 

recipes which are input in one standard color is determined based on delta E and 

metamerism measurements. In some factories. color standardization is being carried 

out using their own pattern cards for the standard colors. But. in almost all factories. 

i~ is judged that the color matching operation is done relying only on the experience 

and sixth sense of the technicians in charge. 

There arc plans for some two hundred processing units of various sizes to be 

set up to seek the market chance in the export :;arment industry. It is reported 

that some of them will come on line in 1993. Such new units will become 

competitors for the project. as their production costs will be fairly improved 

compared with those of the existing units. U"!r:~ the grey cloth imported on the 

bonded warehouse basis. 

3.1.3 Demand Forecast 

The past and present fabric demand and supply in the garment sub-sector has been 

indcntificd. as follows. based on the production growth of garment pieces : 

Recent Fabric Consumption 
I 

11985/86 I ! 1984185 1986/87 1987/ 

million million million million million 111illion I million I n 
·~--

pcs m I pcs m pcs m pcs 

---, 

88 ! 

i 
1il!ionl 

+-~~--1 
I~ 
Garm 

I 

~ 207 414 292 584_J__255 5)0 286 I 
-

J 989/90 ~90/9 ~I- J 99 J /C 1988/89 [)2 I 

1illic~] 
-----t- ·---·-- -------··-- ----- ----
milli0Tn1illion million m;;lion milliod_ million_j millioJ~ 

pcs I m pcs m pc.: ! m pcs 
----- ------.l.------· ----- ---- ------

r_~-;--

9(>0 I rn~n~_3_?~J __ _:'i9~- __ 32~--- ~-~~r . · ;.; 7_0fi __ j__~~~l-
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In this table. the production of garments (pcs) from 1984.'85 to l 98lt89 is based 

on data from the Department of Textiles. Production from 1989/90 to 1991192. 

data of which are not available. is a presumed figure. The present annual demand 

for fabrics by the garment sector is estimated at 900 million meters. 

The above demand is filled by the import of fabrics and domestic supply. The 

proportion of imported quantity is 90 % to 97 <fc. A big market of 900 million 

meters will open up to the Bangladeshi fabric manufacturers who are prese11tly 

supplying only 3 % to I 0 % of the total demand. 

According to data released by BGMEA. garment exports have experienced rapid 

growth from the mid-1980's. showing a rise of about 36 lJC on the average in each 

fiscal year ending in June over the preceding fiscal year from 1987/88 to 199!/92 

on the sales amount basis. Estimating the growth rate applicable from 93/94. the 

following factors may prove to be negative : 

- The development of the garment sector. beginning in the mid- l 980's. was 

very rapid. and it may slow down. 

- Quota restrictions by the USA and Canada may be intensified. 

- There is no knowing what will happen to the current advantage of Bangladesh 

in exporting to EC. 

- MFA may terminate in the end of 1993. 

Intensification of competition in garment exports among exporter countries 

like China. India. Sri Lanka. Pakistan. Indonesia, Malaysia. Philippines 

- Bangladesh lags behind the aforementioned countries in respect to advanced. 

sophisticated technology using computerized systems as well as in respect to 

marketing technology. 

Bee .1usc of these negative factors. it may be wise to use an annual growth wtc 

which is cut in half. Forecast estimates of garment exports (amount-wise) based 

on BGMEA sources arc shown in Figure 3·A. 
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Figure 3-4 : FORECAST OF GARMENT EXPORTS 

The annual projected growth rate is assumed to be 18 % . half of the actual growth 

rate of the 36 % average during the period from 1987/88 to 1991 /92. The forecast 

of woven fabric dem .... nd by the garment sector will be assumed as follows accord

ing to the outlook of figure 3-4. 

3.2 Marketing Concept 

1991/92 900 million me'.ers 

1992/93 1,062 

1993/94 1.253 

1994/95 1.478 

" 

" 

" 

On the b<isis of marketing analysis findings. the basic strategy or objectives of the 

project will be considered as follows: 

- to promote the growth of RMG industries by supplying them with the fabrics 1hey 

need 

- to contribute to the economic development of Bangladesh by creating new em

ployment 
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- to cooperate toward the achic\'cmcnt of the go\'cmmcm's backward linkage policy 

lor the RMG industry 

- to contribute to Bangladesh's industrialization p~licy through in\'cstmcnt 

- to offer an investment chance to local and foreign in\'estors 

- to contribute to regional activation by establishing a plant 

The marketing concept for the project is comprised of the specific marketing strate

gies and measures and means required to achieve these project objectives in a chosen 

market. 

3.2. l Marke•ing Strategy 

The marketing strategy of the project developed within the framework of the 

project strategy is summarized as follows: 

1) Product Target Group 

The ready-made garment manufacturers. which there arc now more 1.200. arc the 

main target market. About I 00 top-rated companies will form the target group. 

2) Technological Requirements 

The proj~ct envisages the production of excellent quality, low cost products. which 

will realize the marketing strategy of differentiation even for low price products. 

introdr.:ing ultra-modernized production equipment making the most of computer

ized systems from time to time. The ieading technology for production manage

ment and quality control will be in~roduced and implemented in the project by 

expatriate staff in order to beat the competition of actual and potential competitors 

of the project. Furthermore. the project intcr.ds to set up a composite textile mill. 

laying emphasis on the process of dyeing and finishing with a computerized color 

matching system and an auromatic color dispensing system in order w cater to thr 

rct;ilirements of users. Processes on upstream. weaving and spinning. arc 

downsc•1kd. utilizing imported yarns •ind grey fabrics of good quality. 
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3.2.2 Marketing Mix 

The marketing mix which the project shot;ld adopt is analyzed hereafter. 

I) Product and Product Policy 

a) Product Mix 

Development of a new product is done along the following lines : 

- to collect ideas and information relating to a new product 

- to identify it from the viewpoint of business philosophy. corporate objectives 

or strategy 

- to make the product's concept clear 

- to establish marketing strategy for the product. 

Such steps have all been verified in this study and resulted m the following 

product mix and productio:i programme: 

Number. Kind and Quantitv of Products 

Cotton broadcloth CM80/2 x CM80/2 

127 x 73 

Cotton gabardine CM60/2 x CM60/2 

Polyester/ cotton 

blended poplin 

Total 

Product Assortment 

Cotton broadcloth 

Cotton gabardine 

P/C poplin 

131x60 

P/C45 x P/C45 

110 x 76 

Bleached fabric 

Dyed fabric 

Yam-dyed fabric 

Dyed fabric 

Bleached fabric 

Dyed fabric 

Yam-dyed fabric 

359.800 m/month 

264,200 mlmonth 

1,876.000 m/month 

2.500,000 m/month 

135.000 m/month 

I 00.000 m/month 

124.800 m/month 

264.200 m1month 

950.000 m/month 

651.000 m/month 

275.000 m/month 

Total 2.500.000 m/rnonth 
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b) Product Policy 

Differentiated products prevail in the marketing strategy. as seen in •tic proposed 

product mix where mcchani~~lly weaved and finished cotton broadcloth and 

gabardine arc yet being used as the material for export gam1cnts in Bangladesh. 

Therefore. its supply to the RMG industries must wait for some lime until the 

merchandise lineup oi garments is more diversified and upgraded. Until then. the 

target markets for such sophisticated commodities are the more advanced coun

tries in Asia like Japan or ASEAN countries. Even P/C poplin. although already 

an established and popular item. will be a differentiated product in this project 

with the same quality and price as that imported from advanced countries in 

Asia. 

2) Price Policy and Pricing 

a) Price Policy 

It was previously mentioneci that the project should have differentiation strategy. 

This should be applied in the case of low-priced items. At present. many compa

nies in the existing textile industry have not succeeded in selling their fabrics to 

the RMG industry because they lose money due to low sales price and high 

costs. In fact, domestically produced fabrics cannot compete with bonded fab

rics imported by RMG manufacturers because domestic textile manufacturers 

have to pay fairly high protective import duties on the imported materials and 

spare parts used in the products. If it is c~rtified that such domestically produced 

fabrics arc used for exported garments. they are allowed to claim duty drawback 

for duties and taxes already paid. But. in reality this :~ystem is hardly functional 

and only a portion of the money paid is ever ref undcd after a delay of months 

and even years. 

In order for the project to have price competitiveness and earnings derived from 

low costs. it should aim to become a I 00 '/(. export-oriented manufacturer which 

is privileged to import prn and other materials duty-fr::e under bonded ware-

housing. 

After narrowing the targeted ma1·ket down to the RMG mdustry. the following 

price policy has been established. taking competition with imported fabrics into 

consideration : 
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P/C poplin 

Cotton broadcloth,.gabardine 

This is because: 

Penetrating price policy 

Overlaid price policy combined with dif

ferential price policy 

- P/C poplin 1s required to deprive the market of the imported cloth. 

underquoting it from the outset. 

For cotton fabrics to play a leading part in the differentiation policies. it is 

necessary to fix an image of high price, quoting high prices al the beginning. 

Then, as the sales quantity increases, the initial price should be lowered or 

altered with elasticity in accordance with the situation, adopting a diff eren

tial price policy (discount and rebate). The infiltrating price policy should be 

adopted for products exported to Japan or Southeast Asia. 

b) Price Setting 

It is necessary to adopt methods of price setting that differ according to product. 

Low price setting from the viewpoint of competition is adopted for P/C poplin so 

as to compensate for disadvantages brought on by imported fabrics as well as to 

acquire market share over a short period. On the other hand. at present. it is 

unclear just how much gabardine and cotton broadcloih is being used by the 

RMG industry, but gabardine and broadcloth arc high-grade fabrics .,. hich re

quire high-quality production technology. Therefore. it is only natural that the 

price will be relatively high. The project should initially set a iairly high price on 

these items. It is considered inappropriate at the outset to adopt the cost-plus 

method of price-setting by multiplying production costs by a fixed rate for any of 

the project's products. 

3) Distribution 

A new company should initially try to secure an advanrngc in the market by 

differentiating its own products from those of its competitors. Then. ii should 

maintain stable and lucrative prices for its products. According to the field survey. 

the current distribution channels for fabric manufacturers in domestic trans~ictions 

arc as follows: 

a. M akcr ----------------------------------------------+Users (Mark ct) 

b. Maker ------------------------------------11>Uscrs (Garment makers) 

c. Maker -------------------------11>Rctai lcrs --------• lJ scrs (Mark et) 
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d. Maker----• Wholesalers----• Retailers-------• L~sers (~1arkct) 

e. Maker----• Wholesalers-------------• Users (Gam1ent makers) 

Channels to be adopted for this project are "b" and "c" above. The "b" channel has 

financial risks. and should only be used for trustworthy user:. having ample funds. 

The "e" channel should be wir'ely prac•ised. As for the width of the channel. a 

selection-type channei rather than open-type on~ should be adopted. The company 

should concentrat.! on sales efforts by giving priority to business with selected. 

potent sales agents or wholesalers. 

In order for the distribution channel system to function smoothly in the future. a 

sales firm should be established to create a vertical sales network. The sales firm 

should serve as the center of this channel system among the channel members. 

Distribution logistics that totally control not only commercial distribution but also 

procurement distribution. production distribution and sales distribution. should be 

considered. 

4) Promotion Mix 

This mix lays emphasis on "sales promotion" and "man-power sales". 

a) S<1lcs Promotion 

The sales promotion is a tactical j'romotion tool aimed at short-term demand 

effect and the project should adopt the following sales promotions: 

- internal sales promotion: smooth communication inside the firm. sales meet

ings. preparation of a sales manual. etc. 

- sales promotion for sales agents; dealer helps. various allowances 

- saks promotion for users; sampling service. commodities exhibition. show-

room service. offer of brochures and catalogs. etc. 

b) Man-Power Sales 

"!\fan-power sales" involve face-to-face contact between salesmen and their cus

tomers in order to get the customers to buy commodities and conclude a sales 

contract. This is one of the most important factors in determining the success or 

failure of the project. Man-power sales can contribute remarkably to sales activ

ity success for following reasons: 

- Customer needs can be accurately ascertained. 

- Careful <ind flexible sales activities ••re possible through the direct commu-

nication and dialogue. 
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The information obtained can be fc<lback to the planning department m a 

short time (quick response) 

3.3 Marketing Costs and Revenues 

3.3.1 Marketing Costs 

The projected marketing costs comprising all cost components are summarized in 

Table 3-4. 

3.3.2 Sales Revenues 

The projection of sales revenues are summarized in Tables 3-5. 3-6. 3-7. and 3-8. 
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Table 3-4 ESTIMATE OF TOTAL MARKETING COSTS 

Product/Cost centre: Currency: U.S.$ 
ITM in Bangladesh Full Operation Cost/Year 

Units: 1,000.-
Cost item Local costs Foreign costs 

Variable Fixed Variable I Fixed 
Labour 9.3 
Training 5.2 5 
Travel 1 20 
Advertising 3 
Pub I ici ty 1 
Dealer helps 5 10 
Dealer premium 2 10 
Dealer allowance 3 10 
Samples 1 2 
Exhibition and showroom costs 5 
Brochures, leaflets, posters and other 

sales kits 5 10 
Discounts and rebates 8 

· Others 10 

I 

I 

I 
I 

Total unit costs 
Total units per period 
Total costs per period 0 58.5 (I 67 
Total marketing costs 58.5 67 
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Table 3-5 PROJECTED SALES PROGRAMME 

Product/Cost 
Market 

centre: Currency lLS.$ 
Export Garment Industry 

ITM in Bangladesh Uni ts 1. DOC 
Export market 

Year 
Exports 

Uni ts sold Unit Price 
Product Name 

(l ,OOOm) (USS 1,000/l,OOOm) 
Revenues 

Cotton Broadcloth 

- Bleached 405 2_8 1,302.0 

10 2.1 21. 0 

. Dyed 345 2.9 1.000.5 

1 2.2 15.4 

. Yam-dyed 428 3.2 1,369.6 

9 2.4 21.6 
-------------- 1-------------- --------------!--------------

Sub-total 1,264 3,730.1 

1 Cotton Gabardine 

dyed 995 3.9 3,880.5 

20 2.9 58.0 
-------------- i.-------------- -------------- --------------

Sub-total 1'015 3,938.5 

P/C Popi in 

Bleached 9,581 1. 2 11,497.2 

196 0.84 164.6 

Dyed 6,564 1. 32 8,664.5 

134 0.9 120.6 

Yam-dyed 1,034 1. 44 1.489.0 

21 0.96 20.2 
-------------- ------------- -------------- -------------

Sub-total 17,630 21,9~6.1 

Total 19,809 1,496 29,634.3 
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Table 3-6 PROJECTED SALES PROGRAMME 

Product/Cost 
Market 

centre: 
Export 

Currency u. s. s 
Garment Industry 

ITM in Bangladesh Uni ts 1,000 
Export market 

Year 
Exports 

Uni ts scld Unit Price I 
Product Name 

(1, OOOm) (US$ l,il!lu/l,OOOm) 
Revenues 

Cotton Broadcloth 

. Bleached l,429 2.8 4,001.2 

29 2.1 60.9 
. Dyed 1,058 2.9 3,068.2 

22 2.2 48.4 
. Yarn-dyed 1,321 3.2 4,227.2 

27 2.4 64.8 
-------------- -------------- --------------!--------------

2 Sub-total 3,886 11,470.7 

Cotton Gabardine 

. dyed 3,028 3.9 11,809.2 

62 2.9 179.8 
~------------- ----·--------- -------------- ~-------------

Sub-total 3,090 11,989. 0 

P/C Popi in I 

Bleached 11.600 1. 2 13,920.0 

237 0.84 199.l 

Dyed 7,949 1. 32 10,492.7 

162 0.9 145.8 

Yarn-dyed 3,152 1. 44 4,538.9 

64 0.96 61. 4 
------------- t-------------- ~------------- ~-------------

Sub-total 23,164 29,357.9 

Total 30,140 1. 752 52,805.3 
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Table 3-7 PROJECTED SALES PROGRAMME 

Product/Cost centre: 
Market I 
Export Garment Industry I 
Export market 

Currency U.S.$ 
Units 1,000 ITM in Bangladesh 

Year 

E 

A 

c 
H 

y 

E 

Exports 

Product Name 
Units sold Unit Price 

(l,OOOm) (US$ 1,000/l,OOOm) 
Revenues 

Cotton Broadcloth 

· Bleached 1,588 2.8 4,446.4 

32 2.1 67.2 

· Dyed 1,176 2.9 3,410.4 

24 2.2 52.8 

Yarn-dyed 1,468 3.2 4,697.6 

30 2.4 72.0 
~-------------~-----------------------------------------

Sub-total 4,318 12.746.4 

A Cotton Gabardine 

R 

A 

F 

T 

E 

R 

3 

l 

15 

dyed 3,107 

63 

3.9 

2.9 

12,117.3 

182.7 
~-------------~-----------------------------------------

Sub-total 3,170 12.300.0 
~ 

P/C Popi in 

Bleached 11,ln 1. 2 13,406.4 

228 C.84 191. 5 

Dyed 7,656 1.32 10,105.9 

156 0.9 1411. 4 

Yarn-dyed 3,234 1. 44 4,657.0 

66 0.96 63.4 
~-------------~---------------------------~-------------

Sub-total 22,512 28,564.6 
1---------+-~ -----~--

Total 30,000 1. 787 53,610.0 
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Table 3-8 PROJECTEJ SALES PROGRAMME 

Product/Cost centre: 
Mar~et 

Currency : U.S.$ 
ITM in Bangladesh Local Market Units : l,000 

Local Sales 
Year Units sold Unit Price 

Product Name 
(1,000kg) (US$1,000/l,000kg) 

Revenues 

1 Cotton waste 97 0.39 37.8 

I 

2 Cotton waste 268 0.39 104.5 

E 
A 
c Cotton waste 295 0.39 115 .1 
H 

y 
E 
A 
R 

. 
3 I s 
15 

T 
0 
T 1,639 
A 
L 
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CHAPTER 4 RAW MATERIALS AND SUPPLIES 

4.1 Raw Cotton 

Raw cotton will be used in the spinning department. In Bangladesh. cotton from the 

U.S .. Pakistan. Sudan. Russia. Egypt. etc. is used at present. In this projec1. only 

imported raw cotton is to be used. 

The spinning department manufactures 910 tons per year of cotton combed yam Ne 

80i2. The entire amount is supplied to the weaving department. With the ultimate use 

being RMG for export. quality is naturally given the highest priority in the yam stage 

as well. As the quality of the raw cotton directly affects the quality of the yam. it is 

desirable to purchase raw cotton of a good quali1y. compatible with the kind of yam. 

through a reliable dealer. Also. in order to manufacture yam of a stable and identical 

quality throughout the year. several kinds of readily available cotton should be b.ended 

and used. 

The standard values for the major characteristics of raw cotton are to be staple length 

1-7/16. micronaire degree 3.8 - 4.3 and Pressley strength 105.000 psi. 

The amount of rm; cotton required per year is calculated (according to the conditions 

of the calculation table shown in chapter 6. section 6.2 "Engineering and Technology/ 

Spinning") to be 143.5 kg/hr. or 1.206.000 kg/year. The raw cotton price at the end 

of I 992 of C&F 95 cent/kg was used. 

Dropped waste generated through the processes is saleable. It is priced differently 

according to its kind (comber waste - 20 Taka/kg, blow/carding waste - 5 Taka/kg. 

yam waste - 15 Taka/kg). Meanwhile. the dropped waste generation rate is affocted 

by the kind of raw cotton. the kind of yam to be manufactured. the required degree oi 

quality of the manufactured yam. etc. The dropped waste generation rate in each 

process was assumed as shown in the aforementioned calculation table. The average 

sales price (weighted mean) of dropped waste was calculaled accordingly to be 15.6 

Tak<l'kg. The generaled amounl. which also agrees wilh the value obtained by sub

tracting 1he annual production amount from the aforementioned amount of rc1w couon 

required per year. is 1.206.000 - 911.000 - 295.000 kg/yeai. 

Incidentally. the amount of couon required at operation start-up is calculaled to he 

aboul 50.000 kg. 
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4.2 Yams and Grey Cloth 

4.2.1 Yams 

n.e material for the weaving department :s the yam supplied from the o;pinning 

department. In this project. the spinning department supplies only combed yam 

Ne 80/2. so it is necessary to purchase combed yam Ne 60!2 and polyester cotton 

blended yam Ne 45 in order to manufacture aimed textiles. To achieve the re

quired export quality. however. it is necessary to procure yam of a quality appro

priate for the purpose. Namely the quality of the yam need not always be the 

highest. but it should be high enough to meet the required quality. However. the 

quality must meet the world standard. and yarn of this kind has been marketed. 

At present. it is possible ~..J freely purchase yam of export quality in Southeast 

Asia. 

As to polyester cotton blended yam Ne 45. there is already a compatible product 

available in Indonesia. 

Common sense quality standards arc as follows: 

- U % less than 12.8 max .• strength 275 gr min. for PC Ne 45 

- no unevenness of twist for CM Ne 80/2 ~md CM Ne 60!2 

4.2.2 Grey Cloth 

Excluding yarn dyed fabrics. 1.601 .000 m/month (ac:ual purchased amoont: 

1.613.800 m'month = 11 J.8 m x 14.565 pcs) of P/C poplin. which accounts for 75 

% of the amount of the production plan. is to be imported from neighboring 

countries. 

It is pcssiblc to procure high quality cloth of this class cheaply from other Asian 

countries (for example. Indonesia and Korea). It must be evaluated constantly to 

make sure that it complies with the ~uality level of the new mill. A system to pass 

imported grey cloth into the mill after quali1y inspec1ion has been adopted. For 

1hat. 1wo cloth inspection machines ha•:e been installed. 

Regarding yarn dyed fabrics. it lrns been decided to purchase raw yarn in view of 

quali1y. e.g. coloring. design and color fastness. and to perform yarn dyeing. e1c. 

al 1he project's mill. 
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4.3 Aux i llary Materials 

4.3. l Packing Materials 

Transponing products from the mill to the garment factories is much simpler than 

transporting products for export. The product is wound (110 mlroll) on a paper 

tube (5 cm dia.) and is transported. strapped with a polypropylene !>and ( 19 mm 

width). 6 rolls/carton. 

The doth end and carton face indication screens. the paper tubes and the canon 

boxes are loc:llly procurable. Their prices. however. are almost the same as in 

Japan. 

A six month's supply of polypropylene strapping band'\ (2.000 m x 50 rolls) has 

been budgeted as a machine-attached consumable. 

4.3.2 Sizing Materials 

Si~ing materials most suitabl.! for the kind of the textile. the material of the yam 

to be used and the loom to be adopted. must be chosen. In high-speed looms. 

effective :izing is particularly imponani. 

The si1.c is to be prepared and cooked with the following objectives in mind to 

improve and maintain weavability : 

- Improving yam strength 

- Laying yam fluff 

- Improving yam flexibility 

- Improving yam smoothness 

- Improving abrasion resistance 

To attain these results. adequate moisture absorptiveness is supplementally given 

or a surface active agent is :.ised to mix sizing malerials evenly as wcil as adding a 

chemical for long-term sloragc of the textile and so on. 

In concrete terms. PV A (polyvinyl-alcohol). slarch. acryl. oil and gre•1se material. 

wax. mildew preventative. etc. arc used. 

4.3.J Chemicals •ind Dyesluff s 

Of the necessary ,·hcmicab., only three (urea. sulfuric •1cid •ind sodium silicate) arc 

procur•1ble in Bangladesh. although the surface acti\·e agent. the softening agent 
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and finishing resin are locally bottled after being imported. 

Domestically-produced chemic.its are priced as high as imponed products. and 

some are priced even higher. 

Dyestuffs account for somewhat different percentages according to the product 

type. For cotton. reactive dye accounts for 90 % and vat dye l 0 '1C-. For polyester. 

disperse dye is used. 

All dyestuffs must be imponed. At present, mostly imported products from Eu

rope are used. This lack of inexpensive. domestically produced chemicals and 

dyestuffs is a negative factor in performing the dyeing and finishing in Bangladesh. 

4.3.4 Consumables and Spare Pans 

To maintain the machinery in good condition. it is necessary to replace worn 

parts. repair brf'akdowns and replenish consumable parts precisely accordi.1g to 

the process and the machine. 

Lubrication and maintenance shouid be performed regularly as specified in the 

manufacturer's manual. Parts for use in machine failure or breakage resulting in 

shutdown. and parts or consumables requiring a lengthy impon time must be 

stocked in sufficient quantities. 

1) Spinning Department 

Various consumables required for operation and maintenance work and machine 

parts for maintenance arc said to cost about USS0.70 per spindle per month. In 

rhis project. however. very large twisting equipment will be used. so S0.80/sp! 

month is essential. This totals up to 480 x 52 x 0.8 x 12 = $239,600 per year. Of 

this. the cost of the replacement parts used in maintenance accounts for a large 

percentage. It was assumed to account for 85 % of the total at this time. For spare 

p~irts (which arc delivered at the same time as the main equipment for <m equiva

lent of 2 years' consumption), the cost of replacement parts was estimated at 

only 40 o/r for the I st year and 60 % for the 2nd year. 

2) Weaving Department 

While the loom's consumables have h1rgely decreased with the adoption of an ltir 

jct loom. local procurement of consumahles such as oil. rag. etc. is being consid

ered. 
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An equivalent of 2 years' consumption of spare parts has been procured together 

with machinery and equipment. Costs arc estimated to be generated at 40 % in 

the 1st year. at 60 % in the 2nd year and fully in the 3rd year and beyond. 

3) Dyeing and Finishing Department 

Such consumables as sewing threads for end stitching. special pins for cloth end 

indication. guide cloth for the production machine. guide tapes (of cotton or poly

ester fiiament), covering films. chemical preparing instruments. forms such as 

control cards. etc .. writing implements. and protective gear for saf::!y (goggles. 

gloves. boots, etc.), are necessary. 

An equivalent of 2 years' consumption of spare pans has been secured for the 

time being. An equal amount will be purchased in the 3rd year Jnd beyond. 

4.4 Utilitie~ 

4.4.1 Electric Power 

I) Power Supply by BPDB 

I 

In Bangladesh. power generation and power transmission and distribution have 

been monopolized by the Bangladesh Power Development Board (BPDB). 

With !he country's electric power supply/demand situation being very right. BPDB's 

overall supply availability rate is currently almost none. BPDB'~; electric power 

supply/demand condi1ion is shown in Table 4-1. 

Table 4-1 : BPDB'S POWER SUPPLY AND DEMAND 

I Capability Max. Demand Reserve Margin Rese; vc Factor I 

191\R IX50 KW I.JOO KW 550 KW 30<";( 

191\9 19'i0 1400 I 550 I 2xr:;. I 
I I 

I t 
1990 IX20 1500 .no I xr;;. I 

I I 

50 
J 

1991 1700 1650 I I 3<:< 
~ -

The Chiuagong area. where rhc lransmission line nc1work capacity from lhe 

power generalion zone has been insufficient. is in a very right supply/demand 

condition due 10 damage of rhc transmission line network by a cyclone in April. 

1991. 
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BPDB's power generation composition is shown in Figure 4-1. Power genera

t;on using natural gas as energy accounts for 88 % of the total. 

Comb ired 
Cyde Gos Turbine 

Hydro Power 
Generation 

Figure 4-1 

Diesel Engine 
2% 

Steam 
Turbine 
Generation 

INSTALLED CAPA\:ITY COMPARISON 

or BPDB GENERATION 

2) Electric Power Consumption Mode 

The electric power consumption mode is a complete first night peak type. The 

peak load occurs from PM 6:00 to PM 11 :00. This accounts for 37 % of the load. 

This is due to the fact that the electric power requirements for the public (for 

home and commercial industry) are very high. (Refer to Figure 4-2.) 

Power generation equipment is being reinforced to cope with the present tight 

supply/demand situation. The following are planned to start up in the near future: 

- Ght: ... sal Steam Turbine 210 MW planned for 

Dec.,1993 

- Chittagong Steam Turbine 2 t 0 MW planned for 

April,!993 
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Small 
Commercial 

Figure 4-2 CONSUMPTION 

It is expected. therefore. that the tight s·1pply/demand situation will be lessened 

considerably by the end of 1993, when these power plants are completed. There is 

also a transmission line reinforcement plan under which a 230-kV transmission 

line will reach Chittagong. Its concrete implementation plan is not known at this 

time, however. 

3) Electric Power Stability Condition 

Interruptions in the national grid power supply according to the BPDB's data is 

shown in Table 4-2. It can be seen that there are interruptions in the power supply 

fairly often in some areas. 
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Table 4-2 : INTERRUPTION OF NATIOl'IAL GRID POWER SUPPLY 

Total Number of Faults Total Duration thours) 

Type of Fault 1989.'90 1990'91 1989!90 1990"91 

I. Partial power failure due to 

generation trouble/load shedding 12 88 6 113 

2. Pmial grid failure due to I 
transformcrlbreakc!" trouble 30 85 22 195 

3. Partial grid failure due to fault 

in transmission line 48 187 24 157 

4. Partial grid failure due 10 

lightning/stormy weather 12 19 4 65 

5. Partial grid failure due to fault 

in cast-west inter-connector 5 2 I I 

6. Total grid failure I 0 I I I 0 
I 

Total 108 381 I SS 531 

An unstable power supply becomes a big negative factor. both in production and 

in quality, in a modem texlile mill. The power supply situation in Chittagong has 

serious problems in quantity and quality. 

4) Power Receiving Cost (According to BPDB's Electricity Tariff) 

There are industrial electric power categories of E. F and H as shown in Table 4-

3. 

Table 4-3 ELECTRICITY TARIFF OF BPDB 

Category E Category F Cat<'gory H 

Voltage KV Low Tension 11 33 
-

Sanctioned load KW - 50 - 5.000 - 15,000 

Off-peak hours use TKIKWh 2.45 1.9 1.75 

(23h-24h Oh-17h) 

Peak hours use TK/KWh 6.0 4.8 4.50 

(I 7h-23h) 

Demand charge TK/KW 20 40 35 
I 

Service d:arge Single Ph ST 350 4(XJ I 
TK!M 3 Ph 400V 25 

--1 
Govl. electricity duty TK!KWh 0.15 0.15 0.1 :'i l 

------- ----------·-
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With the maximum electricity demand in a textile mill being normally less than 

5.000 KW. category "F'' (I I-KV power) is the most applicable category. 

Although the figures may vary depending on the electricity use conditions. the 

average unit price is 2.7 TK to 3.0 TK/KWh (if run almost continuously with the 

number of days when the operation is stopped being about I 0 - 15 days per year). 

4.4.2 Natural Gas 

Bangladesh is endowed with natural gas. The country relies on it for the majority 

of its energy needs. Recently. natural ga~ has often come to be used as a raw 

material in fertilizers. chemical products. etc. 

The drilling and distribution of natural gas has been monopolized by the Bangladesh 

Oil. Gas & Mineral Corporation (PETRO BANGLA). 

The present amount of natural gas drilled and future natural gas drilling plans 

are: 

- Present Amount Drilled : 600 million rlday ( 17 million m'/day) 

- In the Year 2000 : 1997 million rtday (56.55 million m'/day) 

Natural gas is drilled mostly in the northeastern part of Bangladesh. It ts not 

drilled in the western part of Bangladesh or around Chiuagong. 

Natural gas is sent from Baknrabad to Chittagong through a pipel:ne. There is no 

problem at all in quantity regarding the amount to be used in the new project. 

With the pipeline pressure being 150 psi. there is no need for boosting for use in 

the gas engine. etc .. so the conditions arc very favorable. as shown below. 

Sulfuri1.: Oxide (SOX) Nil 

Nitric Oxide (NOX) em1ss10n Little (I 0% of diesel engine) 

Panicles of soot Little 

The composition of Bangladesh's natural gas is shown in Table 4-4. It is of good 

quality and is easy on the environment as ·m energy source for gas engines. 

steam boilers. etc. 
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Ta~l:: 4-4 : QUALITY ANALYSIS OF NATURAL GAS 

METHANE 

ETHANE 

PROPANE 

ISO-BUTA!\'E 

N-BUTANE 

ISO-PATANE 

N-PATANE 

HEXANES 

HEPTANES 

OCTANE 

NONANE 

CARBON-DIOXIDE 

NITROGEN 

HYDROGEN SULPHIDES 

Total 

CALCULATED GRAVITY 

GROSS CALORIFIC VALUE 

NET CALORIFIC VALUE 

94.IO % 

3.65 

0.74 

0.22 

O.IO 

0.04 

0.02 

0.06 

0.17 

0.11 

O.Q3 

0.34 

0.42 

0.00 

100.00 'k 

0.392 

1057 B1u1re (39.38KJ/m~> 

960 Btu/ft'(35.79KJ/m ') 

Compared with the diesel engine fuel of Indonesia which is an oil-producing 

country. in terms of cost, Bangladesh's natural gas for petrogas is much cheaper. 

sn it is highly competitive with other countries in terms of energy. The light oil 

produced in Indonesia and the natural gas produced in Bangladesh are compared 

in Table 4-5. 

Table 4-5 : COMPARISON OF COSTS 

I Light Oil of Natural Gas of 

Indonesia Bangladesh 

Net Calorific Value approx. 9600 Kcal/kg X543 Kcal/m' 
--

Unit Price 360RP/m' 0.1748US$/ m' :UlTk/m' O.OR275US$/m' 

Cost US$110.000Kcal 0.180247 US$ O.o<J6X6 US$ 

Comparison of Cost I 0537 
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4.4.3 lndustri~I Water 

I 

l 

While Chittagong has its own city water supply. it is very difficult to use it as 

industrial water in view of cost. Therefore. the textile mill mu:•t rely on under

ground water for its industrial water. 

Chittagong City and its vicinity are estimated to be on a complete alluvium. The 

available pumping rate is judged to be about 15 m·'ihr at a depth of about 150 m. 

Water quality analysis values of a well currently in use (at a spinning mill belong

ing to A.K. Khan) in Chittagong City arc shown in Table 4-6. 

Table 4-6 : ANALYSIS OF DEEP WELL WATER IN CHIITAGONG 

I 

Tested Value of Standard Value of 

Deep Well Water Industrial Water 

(I) pH 7.8 6 - 9.5 

I I (2) Colour degree 6 Nom1al 
I 

(J)Turhidity degree 0.4 50 I 

I (4) Total Hardnessias CaCo3) mn·' 100 250 e' 

(5) Total Alkalinity(as CaCo3) n1g' 2.~6 NY S I 
I (6) Dry Residue mg: 269 15!Kl 

I (7) Total Ferrous (Fe( II )+}Fe( ID)) mg/ 0.05 0.5 
(XJMn mg! 0.01 0.1 - 1.0 
!9) Cu mo' 

"' 
less than 0.0 I :'\ y s 

(IO) Zn mg1 less than 0.0 I :\Y S 
(I IJCa mg! 16.0 NYS 
\ 12) Dissolved Silica mg/ 23.5 '.\Y S 
( 13) Chlorine ion (Cl-) mg! :u I NYS 
( 14) Sulfuric ion (S042-) mg.I 15.1 ~YS 
(15) NH4-N ffiP.' 

"' !UI :\ y s 
( 16) l\"')2-N mg/ O.CX>X 

I NYS 
--

Note : NYS - Not Y ct Set 
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4.4.4 Supplies for Utilities 

l) Availability 

The results of the field survey for th.! procurement of utility equipment are shown 

in Table 4-7. 

T:ible 4-7 : SOURCE OF MECHANICAUELECTRICAL EQUIPMENT 

Name of Machines and Matc~ials ! Summary 

Electric equipment All equipment more than lOKV to be imponed 

Power generating equipment lmponed 

Distribution/control panels Mostly imponed 

I 
Light panels, switch boxes l'iCC:B e:c. assumed to be imponed I 

(local ones possibly utilized) 

Electric wires & cables Locally made wires/cables to B.S. will be utilized. 

Lighting equipment Fluorescent lamps in the mill assumed to be imponed. 

(local ones possibly utilized) Hg lamp~ in the mill 

assumed to be imponed. 

Wiring materials lmponed or locally made as available I 
Air-conditioners, chillers. Mostly imponed I 
pump compressors, boilers, etc. 

Piping materials and related parts Mostly imponed: particularly galvanized pipes and 

parts will have to be imported. 

Vinyl and related parts Locally made pipes for drainage and returns of chilled 

water without pressure to be utilized 

Ducting materials for Pre-fabricated galvanized plates to be imported. 

air-conditioner Connections and special framing to be done at site. 

Structural steel Mostly imported 

2) Workability 

The survey results for workability are as follows: 

a) There is no problem in the sub-station and power distribution equipment as long 

as n reliable electric contractor in Bangladesh is used. The power generation 

equipment is judged as workable as long as a contractor having skillful engineers 

in ihe country is used under the guidance of a supervisor from the manufacturer. 
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b) There is no problem in low-tension power wiring. iighting wiring. etc. 

c) For airconditioning equipment. installation and duct work is possible under the 

guidance of the supervisor of the equipment manufacturer. ll is desirable to 

import a prefabricated duct. Ii is desirable to import pre-fabricated duct and to 

assemtle it at the site in view of the finishing and the working period. For piping 

work. an excellent welder is required to install pneumatic and steam pipes with 

a m:iximum diameter of about IO" and a pressure of 8 kg/cm~. There are severnl 

contractors having skilled welders in Dacca and Chittagong. 

4.5 Cost Estimate of Raw Materials and Supplies 

The cost estimates of mill operation in each department regarding raw cotton. yarns. 

grey cloth. sizing and packing materials, dyestuffs and chemicals. consumables. spare 

parts. electricity, natural gas, industrial water and water treatment materials arc shown 

in Tables 4-8, 4-9. Operation costs in the I st and 2nd year arc cxpcndc<l nearly in 

proportion to operation degree. so the cost fluctuation ratio is shown in Table 4-10. 

The estimated total cost for this project's operation is summarized in Table 4-11. 
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Table 4-8 

Produ:::t/cost centre : 
ITM in Bangladesh 

Item description 

I.Spinning 
Raw cotton 
laste cotton 
Consumables 
Spare parts 

2.leaving 
Raw mc..terials 

Cotton yarn (Ne 60/2') 
Polyester/Cotton 
Blended yarn (Ne 45') 

Sizing materials 
Consumables 
Spare parts 

3.0yeing and Finishing 
Raw 11aterials 

PC (Ne45') grey cloths 
Packing materials 

Cotton broad, bleached 
Cotton broad, dyed 
Cotton broad, yarn dyed 
Cotton gaberdine, dyed 
P/C poplin, bleached 
P/C poplin, dyed 
P/C poplin, yarn dyed 

Dyestuffs and chemicals 
Cotton broad, bleached 
Cotton broad, dyed 
Cotton broad, yarn dyed 
Cotton gaberdine, dyed 
P/C poplin, bleached 
P/C poplin, dyed 
P/C poplin, yarn 

Auxiliary agent 
Cotton broad, bleached 
Cotton broad dyed 
Cotton broad yarn dyed 
Cotton gaberdine, dyed 
P/C poplin, bleached 
P/C pop Ii n, dyed 
P/C pop Ii n, yarn dyed 

Cunsumables 
Spare parts 

4.Utility 
Spinning department 

Electricity (BPDB) 
Natural gas for electricity 
City water 
Consumables 
Spare parts 

ESTIMATE OF COSTS OF !{Al 
MATERIALS ANO SUPPLIES 

i I Currency 
i 

Full Operation Cost/Year I 

I 
I Units : 

I Cost I [ ~~t I Total 
Quantity Unit I cost 

I 
F 1,206 ton 2.094 2, 525. 4 
L 295 ton -0.390 -ll 5. 1 
L 12 month 3.0 36.0 
F 12 month 17. 0 204.0 

I 
I 

F 4,670 bale }. 500 I 7,005.0 

F 3,280 bale 0.880 2,886.4 
F 86.09 ton 2.373 204.3 
L 12 men th I. 317 15.8 
F 1 year 174.3 174.3 

F ~9,365 l,OOOm 0. 6!:16 12, 703. 4 

L 1,620 1,000111 0.019 30.8 
L 1,200 l,OOOm 0. 019 23.4 
L 1,497.6 l,OOOm 0.019 28.4 
L 3,170.40 l,OOOm 0.020 63.4 
L 11, 400 l,OOOm 0.018 205.2 
L 7,812 l,OOOm 0. 018 140.6 
L 3,300 l,OOOm 0.018 59.4 

I 
F 1,620 I 1, OOOm 0.031 50.2 
F 1,200 l,OOOm 0.092 llO. 4 
F 1,497.6 l,OOOm 0.142 212. 7 
F 3,170.40 l,OOOm 0.267 846.5 
F U,400 l,OOCm 0.026 296.4 
F 7,812 l,OOOm 0.078 609.3 
F 3,300 l,OOOm 0.138 455.4 

L 1,620 l,OOOm 0.0032: 5.2 
L 1,200 l,OOOm 0.0044 5.3 
L 1,497.6 l,OOOm 0.0032 4.8 
L 3,170.40 1,000m 0.0036 11. 4 
L U,400 l,OOOm 0. 002B 32. 0 
L 7,812 l, OOOm . 0.0036 28.1 
L 3,300 l,OOOm o.002a 9.2 
L 1 lot 57.6 57.6 
F 1 I ot 129.6 129. 6 

L 21,426.6 MWH 70. 8 1, 517 
L 1, 729. 1 1,000m' 0.0827 143 
L 13.2 1,000m' 0.075S 1 
L 12 month 2.92 35 
F 12 month 5.58 67 
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1.000.-s 

I Sub-Total 

2,650.3 

10,285.8 
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Product/cost centre : 

ESTIMATE OF COSTS OF RAI 
MATERIALS AND SUPPLIES 

i 
ITM in Bangladesh I Full Operation Cost/Year 

I 

I Quantity I I Cost Item description r I fmh Unit ! 

leaving departllef'lt 

I 
I i 

I 2. 151. o 
I 

Natural gas for electricity L ! 1, ooo.• 0.0821 
Natural gas for stem L 1,632.9 1,000.• 0.0821 
City water I L 7. 9 1,000.· 0.075~ 

Cons1J11ables L 12 11onth 4.17 
Spare parts F 12 11onth 0.83 

Dyeing and Finishing department 
Natural gas for electricity L 2,243.8 1,000.' 0.0821 
Natural gas for stem L 7,099.4 

1 
1, ooo.• 0.0821 

Natural gas heat transfor 
11edi..:• L , 1,292.6 1, O!JO.' 0.0821 

Natural gas for gas singeing 

1 

L 108.2 1,000.• 0.0821 
City water L I 11. 2 1,000.' 0. 075~ 
Consumables j L 12 month 3.25 
Spare parts F 12 month 6.25 

later treat11ent •aterials L 1 year 154. 0 

I 
I 

I 
I 

I 

I 

I 
[ 

I ' I 
I 

I 
' I 

I 
I 

I 
Tota I costs I -
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I Currency : U.S.$ 

I 
I Units : 1, 000. ··$ 

I ' I 
Totf 1 I Sub-Total 
cos I 

I 
228 I 

I 
135 I 

1 I 

50 
13 

186 
587 

107 
9 
1 

39 
75 

154 3,345.0 

I 

I 
! 

I 
I 
I 
' 

I I 

i 
I 
I 

32,400 ' 32,400 



Table 4-9 

Product/Cost centre: 
ITM in Bangladesh 

Item description 

I.Spinning 

ESTIMATE OF COSTS OF 
RAI MATERIALS ANO SUPPLIES 

Full Operation Cost/Year 

local costs 
Variable I Fixed 

Currency: U.S.$ 

Units: 1,000.-
Foreign costs 

Variable Fixed 

Ras cotton 2,525.4 
laste cotton -115.1 

--~;_-;:;~----------------- -------------~~ ~ -----'-°~~~J ___ ----
Sub-Tota I 36.0 2,410.3 · 204.0 

2.leaving 
Raw •aterials 

Cotton yarn (Ne60/2's) 
Polyester cotton 
blended yarn (Ne45's) 

Sizing •aterials 
Consumables 15. 8 

7,005.0 
2, 886.4 

204.3 

Spare parts 174.3 
--~t.=f<iia1 ______________ ----- --------- ----1s.s ___ -io:cl95:f- --174_3--
3.Dyeing and Finishing 

Raw materials 
PC (Ne 45's) grey Cloths 

Packing materials 
Dyestuffs and chemicals 
Auxiliary agent 
Consumables 

12,703.4 
551.2 

2,580.9 
96.0 

57.6 
Spare parts 129.6 

--~"h:Tota1- - --- - - - ----- - - - - - - - - -547-:-2- - - - - - sf. 5--- -15:2s4:f- - -129. 5- -
4.Utility 

Spinning department 
Electricity (BPDB) 
Natural gas for electricity 
City water 
Consumables/spare parts 

Weaving department 
Natural gas for electricity 
Natural gas for steam 
City water 
Consumables/spare parts 

Dyeing and Finishing department 
Natural gas for electricity 
Natural gas for stem 
Natural gas heat transfor medium 
Natural gas for gas singeing 
City water 

1,517.0 
143.0 

LO 

228. 0 
135.0 

1. 0 

186.0 
587.0 
107. 0 

9.0 
1. 0 

35.0 67.0 

50.0 100.0 

Consumables/spare parts 39.0 75.0 
Water treatment materials 154.0 

~~f~!~~~t;,-----------------·.= --3~of9-=-~=~--124.o ___ =-=~

1
-- ---2·42.o--

spinning 
Unskilled 170.6 
Other than unsK i 11 ed 49. 3 
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ProductiCost centre: 
ITY in Bangladesh 

Item description 

leaving 
Unski I led 
Other than unskilled 

Dyeing and Finishing 
Unski I led 

ESTIMATE OF COSTS OF 
RAI MATERIALS ANO SUPPLIES 

Full Operation Cost/Year 

local costs 
Variable Fixed 

120.4 
36.1 

151. 2 
Other than unsk i 11 ed 61. 3 

Ut i Ii ty 
Unskilled 6.5 
Other than unskilled 48.5 

Currency: U.S.$ 

Units: 1,000.-
Foreign costs 

Variable Fixed 

---------------------------~-------------------------- --------Sub-Iota I 588. 9 55. 0 
----------1----------~1----------+------------i 

Total costs 4,305 288 27, 790 750 
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Tab!~ 4-10 COST F~UCTUATION Of 
RAI MATEP.IALS AND SUPPLIES 

Product/Cost Centre : 
ITU in Bangladesh 

Item description ~ost t. ! ltofull ro1ec ion ea Local Costs 
Operation 
Foreign Cost 

I.Spinning 
Raw cotton 1st 33 I 

2nd 91 I 
laste cotton 1st 33 I 

2nd 91 I 
Consumables 1st 50 I 
Spare parts 1st 20 I 

2nd 60 I 
2.leaving 

I 
Raw aaterials 1st 35 I 

2nd 98 I 
Sizing •at~rials 1st 40 I 

2nd 98 I 
Consuaables 1st 40 I 

2nd 95 I 
Spare parts 1st 40 I 

2nd 60 I 
3.Dyein' •~d finishing 

Raw •aterials 1st I 86 I 
2nd HM l 

Packing materials 1st 65 I I 2nd 99 I 
Dyestuffs and chemicals 1st I 50 I 

2nd 97 I 
Auxiliary agent 1st 65 I 

2nd 99 I 
Consumables/Spare parts 1st 50 I 

2nd 97 I 
4.Utility 

Spinning Department 1st 
Electricity (BPDB) 40 l 
Natural gas (Electricity) 50 I 
Others 100 I 

leaving Depart•ent 1st 
Natural gas (Electricity) 40 l 
Natural gas (Stea•) 50 l 
Others 190 l 

Dyeing and Finishing Department 1st 
Natural gas (Electricity) 70 l 
Natural gas (Steam) 80 l 

" (Singeing) 65 l 
Others I 100 l 

Consumables/Spare parts 1st 100 l 11 I 
2nd I 100 s 34 I 

later treatment 11aterials 1st 65 l 
2nd 99 l 

5. Labour 1st 
Spinning 

Unski I led 66 l 
Other than unsk i I led 68 l 

Weaving 
Unski I led 83 l 
Other than unsk i I led 89 l 
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~~-~~~~~~~~----------------------------------....................... .. 

Product/Cost Centre : 
ITM in Bangladesh 

Item descrip~ion 

Dyeing and Finishing 
Unski I led 
Other than unskilled 

Ut i Ii ty 
Unski I led 
Other than unskilled 

COST FLUCTUATION OF 
RAI MATERIALS AND SUPPLIES 

~ost . 
~g1ect1on 

4-19 

% to Full Operation 
local Costs Foreign Cost 

I 83 % 

I 92 % 

I 100 I 
100 I 

I 

I 

I 
I 



Table 4-11 ESTIMATE OF FACTORY COSTS 

Product/Cost centre: Currency: U.S.$ 

ITU in Bangladesh Full Operation Cost/Year 
Units: 1,000.-

Item discription local costs Foreign costs Total 

Variable Fixed I Variable Fixed I 

I. Raw •at er i a Is (a) I 25,005.1 25,005 

2.Raw •aterials (b) 647.2 2, 785.2 3,432 

3.Utility 157.0 157 

4.Energy 2,912.0 2,912 

5. Labour : Direct 588.9 589 

6. Labour : Indirect 55.0 55 

7.Repair, Maintenance 233.4 233 

8.Spare Parts 749.9 751J 

Total unit costs 4,305 288 27, 790 750 33,133 
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::HAPTER 5 LOCATION. SITE AND ENVIRON!\1E~T 

5.1 The Location 

5.1. I Geographical Position 

Bangladesh is loc.1tcd on the north end of the Bay of Bengal. lying between 21°0' 

and 26°5' latitude. and between 89°0' and 92°5' longitude. It lies in the delta area 

of the Ganges. Brahma Putra and Meghna Rivers. Except for a small part of the 

southeast border where it touches Burma. all of Bangladesh borders India. Apart 

from hills covered in bamboo forests in the southeast. more than 80 'ic of the land 

is on a fertile alluvial plain: thus. the economic fou:tdation is still based on agri

culture. 

5.1.2 Climate 

The Ganges delta has a typical monsoon climate. From June to September. the 

winds blow from the south over the Bay of Bengal. bringing more than 2.500 mm! 

year of heavy rain. Due to the low altitude of the country. flood devastation occurs 

from time to time which creates very serious problems for the people and disrupts 

the stable output of agricultural production. The dry season siarts in October and 

ends in May. fanuary is the driest and most comfortable month. with winds blow

ing from the continental north. April is the hottest month of the year. and tempera

tures remain high throughout the monsoon scaso11. Figure 5-1 graphically indicates 

the monthly changes in average temperatures in Chittagong. 

~-::·r----------------

1$ 

IJ ' 
J.~n. r:.:.r. .Ir;~ 

~ ........ 
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Figure 5-1 : A\'ERAGE TE~fPI:RATt:RE IN CHITTAGO:-iG 
(1990 - J 992) 

5-1 



The met1?orological records of the Chittagong region for the last three years are 

shown in Table 5-1. 

Table 5-1 : METEOROLOGICAL RECORDS IN CHITTAGONG 

(A\·eragcs for 1990- 1992) 

I fan. . Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. 0cc. I 
I 

I ma\. 25.3 27.9 30.3 32.0 32.5 31.5 30.8 32.1 31.8 31.3 29-4 2~.~ I 
Temperature I 14.3 17.4 21.3 23.5 25.6 25.3 25.5 25.3 ' mm. 25.2 24.1 20.4 I).) 

tt:i! mean 19.8 22.7 25.9 27.8 28.9 28.6 2!U 28.8 28.6 27.7 25.0 21.1 

Humidity (<k) 77 76 78 78 79 84 86 84 85 83 80 7K 
I 

Rainfall (mm) 6 53 18 126' 166 671 125 251 264 293 59 28 

Speed (knots) 4 5 7 9 7 8 8 7 6 5 4 4 

Wind Direction NE NE s s SE SE SE SE SE I SE NE NE 

Hours of Sunshine (hr.) 9.4 9.6 9.1 s.9 I 7.6 4.5 4.1 5.1 6.6 8.3, 8.4 9.4 

(Source : Bangladesh Meteorological Dcpanmenl) 

5.1.3 Location Study 

In the study of the location, in additinn !o technical and commercial/financial 

factors, the social and environmental impact a project might have: should also be 

considered. In Bangladesh, due to the limited avail:ibility and convenience of 

infrastructural services, it is very difficult to find a suitable location for the project 

site other than in the area of Dacca and Chittagong. especially for a large scale 

project as is under consideration. This project requires a proximity to customers 

and easy access to the port for impon and expon conveniences. It is also noted that 

Ready-Made Garment (RMG) industries which are going to be potential custom

ers of the project are mainly located in the area of Dacca and Chittagong. 

In this sense. the location study for this particular project means a comparison 

between Dacca and Chittagong. but taking some of the following reasons into 

account, the best project location is considered to be in the Chittagong area. 

- Chittagong is 1he biggest port city and has many conveniences in regard to the 

import of raw materials and export of products. 

- In Chillagong. 1hc first e>.porl processing zone (EPZ) has already been devel-
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oped. where quite a few foreign projects. including sumc RMG industries. 

have started operation. 

- A. K. Khan Group. one of the promoters of the project. has had a strong 

business foundation in Chittagong since 1945. and actually all of its manu

facturing bases are located in Chittagong. A. K. Khan Co .. Ltd. also suggested 

Chittagong as the best location for the project. 

5.2 The Site 

5.2.l Method of Selection and Evaluation Criteria 

The success of the project is deeply dependent upon the appropriate selection of 

the site. A number of prospective sites were offered by the local partner during 

the field survey. Careful study and detailed analysis of each offered site were 

carried out. 

The method of site selection and the evaluation criteria applied are listed below in 

order: 

- STEP I : Preliminary Selection 

By applying the following primary criteria. and through ref erring to 

experiences from similar projects. the number of prospective sites 

shall be reduced to 2 or 3 sites. 

(Local Infr:.istructurc) 

- Power supply 

- Water ~upply 

(Cost of Procurement) 

- Cost of land and site preparation 

(Er.vironmcntal Impact) 

- Efnuent receiving river and/or drJinage 

(Socio-Economic Condition~) 

- Available incentives 

- STEP 2 : Detailed Evaluation 

A look-sec invcs:igation at each selected site shall be carried out 

and detailed assess111cn1 shall be made by using the value analysis 

method. Ev<iluation criteria will be selected by the study team based 
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upon their experiences from simila:- projects. while referring to the 

guidelines of UNIDO's manual as well. Comparison among pro

spective siies will then be made and tabulated. Thereafter. weighting 

factors are given to each criterion prior to value-wise analysis as 

shown in Table 5-2. 

- STEP 3 : Recommendation 

The tabulated results obtained in STEP 2 shall be further e.xamined 

to make a firm recommend.:tion on the most suitable ~ite. 

5.2.2 Process and Result of Site Selection 

The following five places were studied. all located in the Chittagong area. 

- Harbang 

- Mazirchar 

- A. K. Khan's STM 

- Existing EPZ 

- EPZ (Phase 2) 

I) Step I: Preliminary Selection 

Step I was a quick, weeding-out method for reducing the number of prospective 

sites as mentioned before. Harbang is located 60 km south of Chittagong City 

facing the main road to Burma. Althouf '1 the road is mostly paved. rough surfaces 

are observed here and there. Furthermore. there arc three or four one-way traffic 

bridges in between. Therefore. the trip from Chittagong City to Harbang may take 

more than two and a half hours by car. This will adversely affect the smooth 

transportation of th-: materials necessary for project implementation and mill op

eration. The site area is 20 ha, which seems to be sufficient for the project. even 

wh~n future expansion is taken into account. Within the premises of the site. there 

is a small village which needs to be relocated in adv<rnce. There is a small hill 

(<1pprox. 40 - 50 meters in height) in the middle of the site. and this also has to be 

excavated to make it flat. Since there is no sub-station nearby. and no natural gas 

pipeline running llnder the adjacent road. electricity procurement or power genera

tion for the plant will be a big question mark. Apart from these unfavor;1ble 

conditions, water supply through deep wells seems <idequate in terms of both 

quality and quantity. There arc ;ilso some ;idvantagcs to this site such as chc:ip 

land and the fact that there will be only a fairly small environmental impact 
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because it is .i remote area. 

Because of the aforementioned negative aspects. i.e. power procurement and trans

portation problems. the "Harbang" .>ite was eliminated from the subsequent site 

evaluation study. 

2) STEP 2: Detailed Evalua!ion 

The land of the rresent EPZ of Chittagong has been almost completely occupied 

or committed, and the geographical location is not suitable (low altitude and very 

near to the sea). However the land south of the Kamaphuli River. where the 

second EPZ (EPZ : Phase 2) is scheduled to be developed in the very near future. 

remained as a prospective EPZ site. Consequently, a detailed evaluation was car

ried out on the three sites; i.e. - Site A : Mazrichar. Site B : A. K. Khan's STM and 

Site C : EPZ. The location of each site is sh;)wn in Figure 5-2. 

Some comment~ and descriptions on each site are summarized in Table 5-2 and 

the value-wise analysis is given in Table 5-3 and Figure 5-3. 

As can be seen in Table 5-3. the total marks obtained by Site A. Site Band Site C w~re 

370.0. 405.0 and 467.5 respectively. Each site .however, has some disadvantages. 

For instance. Site A faces a fear of flood devastation. which will require costly 

reclamation v:ork in advance. Lmd acquisition costs for Site B will be quite high. 

in addition to its having limited possibilities for future expansion and relatively 

fewer incentives. Site C enjoys a number of inccmives and advantages. including 

being flood-free and "hartal-free" (strike-free) while having the potential for fac

tory expansion. But two aspects of Site C. (a) land acquisition and (b) the exten

sion of the gas pipeline, arc still under discussion with the concerned authorities 

and arc not yet solved. 

3} STEP 3: Rec.:ommcndation and Further Considerations 

Site C: EPZ (Phase 2) is rccorr:mcndcd a:lowing the following reservations for 

more careful study : 

- timing of land acquisition 

- leasing f cc of the land 

- extension of the natur;:I gas pipeline for power generation 

If thr site C will not be mad.:: available to meet the suggested implement;1tion 

schedule of this project, this site may have to he sci aside. 
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Table 5--2 ASSESSMENT OF PHOPOSED SITES (1) 

SITES 

SITE A SITE B SI TJ·: c 
ITE~S ASSESSED (MAZIHCllAR) (A.K. KHAN) (E.l'.Z) 

I. LOCAL l~FR:\STl<CCTt;HE 
---·-

I) ~ater Supply 
(approx.3,000ton/day is required) 

Available by deep well Available b~ deep well 
(Partially y city water) 

Available bb cfonp \lloll 
(Partially y ci Ly v.ater) 

------------------------- ----------------------- ------------------------ -----------------------
2) l'ower/~atural Gas Supply 4-5km to main sub-station Main sub-station nearby Hain sub-station nf!arby 

(approx .6 ,OOOk\'A is required) Gas rcadi Jy avai labia Gas readily available Gas readily avai labln 
------------------------- -----------------------~----------------------- -----------------------
:~) Transportation 8km south of the city City center '1km south ol' d ty c:cmU!r, 

across 1.hr. river 
(J1 ------------------------- -----------------------~----------------------- -----------------------~ -1) llum~rn Rosou recs Available Available Avai lahlo 

--- ---- ------- ------------ ----------------------- ~----------------------- -----------------------
;1) Av.ii labi 1 i LY of Critical Inputs Available but insufficient Available hut insufficient Avai lab lo hut insuff iein111. 

,, 
COST \JF l'R<XTRE'.'!En A\D PREPARATIO~ 

1) Cos~ of Lrnd Tk. 1,000,000/acre =US$ 6.2/nr Tk. 5,000,000/acre = US$ 30.9/rrf Rcnt11l Fee = 1;s l.O/rrf·Y1?11r 
------------------------- ----------------------------------------------- -------- ··--------------
2) Cost of Site Preparation Hcclamation(ll=3.0m) required Reclamation(ll=:rr2m) reyui red; flee I ama ti o r 1 req u i rPd ; 1 ?II r. r. i np, 

(approx. Tk 150/nr) (approx.Tk.60/ ) ckmo i tion may nor. hn requirnd !'or 
cost of Tk. 6,000,000 required I eve?) I in;: 

:L EWllW\~EnAL l'.'ll'ACT 

I) Effluent a11d l\astc Disposal Karnaphul i Ri v1~r nearby but lkm Discharged cffluent(trcat.ed) runs B~1y of Benr,aJ and Karnaphu 1 i 
channel tv tm constructed for 2km th rough ms i dent i a 1 a rca to river near iy 
discharge Bay of Bengal 

------------------------- ----------------------- ~----------------------- -----------------------
2) \uisP/.~ir Pollution Betv.cen t~o fertilizer plants In thn residcntiul/industrial arcu Spee i 11 I i zc~d i nd11.~ tr i 11 I 111·1 :11 

------------------------- ----------------------- ~----------------------- ~---------------------3) l.av.s /l\egu I at ions To be promulgated soon To be promulgated soon To I)() p rumu I Kil wd sou11 



U't 
I 

()) 
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Table f>-2 ASSESSMENT OF PHOPOSED SITES(2) 

I TE~S AS.<.;ES.<.;ED 

·l.I ECOLOGICAi. CU~DITIO~S 

I) Suh-soil Condition:; 

SITES 

SITE A 

01AZIHCHAl0 

l'i I in~ foundation required 

SITE B 

(A.K. KHAS) 

Soi 1 ooaring power sufficient 

SITE C 

(E. I'. Z) 

Soi 1 hearing pol'l<ir .~uf'f'idN 
------------------------~-----------------------~----------------------·----------------------· 
:.! ) Site llazards Access hei~ht ! imi ted due to 

existing overhead conveyor 
f aei Ii ties 

ST)! building/residential houses 
presently existing 

Ni I 

------------------------~-----------------------~----------------------·---------··------------
:J) Cl i;nate Flood protection to be cons idercd I Nil 

;1.I SOCIO-ErD~O~IC CO~DITIO~S 

I) Incentives 1 Tax l!ol ida~· 17 Years ~5 Years (10 Years) L-------------- ----------------------- ----------------------
: Import Duties 10\(2.5% duty draY1-back is (2.5% duty draw-back is expected) 
1 expected) (The same incentives as EPZ may 
1 be applied in the future) 

---------~-------------- ---~------------------- ----------------------
2) Restri!~tions/Requi rements ~i I Ni I 

Nil 

10 Ycnrs 

Al I kinds of duty excmpt<icl in
cluding cunstnwticJn mal.<!!'ial s 
Many olher i nccn ti vns 

Si I 

Ii.I STRATEGIC ASPECTS __ -i 

I) Future Expansion Arca avai I able Si tc area for ox pans ion 1 i mi t.cd Arca avni laltle 

2) Supply and ~arketing l'ol iey Inconvenient Very convenient Convenient 

j 7·1 OTllEl\S . -------· 

I ~~~~~l~·~~·-f::~~~1~1~-,~·:~~~--J'~~,~·~:~~~~~~:1~~1~~)-------'c'~~~1-o~-~1~c~~m~!~~~<~~------l 2' Site Area 200,000rrf 100,ooorrr 
------------------------ ----------------------- ----------------------

~l5-40 minutes by car I Located in the city con tnr 
(After completion of th•~ bridge, 
it wi 11 be 10-15 minutes from 

~l) kct~;;s to the Si tf' 

the city center) 

Bangladesh Expl1rL 1'rcw1!ssinv, 
Zones Authority (BEl'ZA) 

)lore thnn 200,000rd 

20 minuws by r:ar, af'tnr 1:omp
lction of bridw: rcpai rs 



Table 5-3: Sl:E SELECTION - VALUE ANALYSIS 

IEI G.'iT l~G SITE A SITE 6 SI TE c 
CRITERIA WEf[T- IE~~H'i I •EJ~'ir-FACTOR MAKK MARX Ml.RK I t TO L TO L , TO L 

:. LOCAC !NFRASTJ!'JCTURE ~ i I 

1) later Supply 7.5 _4___J_:!.°..:~- LL~~~- -'--~-~'--~-1 ~--------------------------- ----2) Power/Natural Gas Supply 7.5 _4___~-~0-=~-
~3)-f"r-;~;P~;::-t~tio~--------------- .-5~o 3 I 15. 0 =~=m~~=,~~=j=~t;=j ~i)-H~;;R~~~~~;--------------~-2~5 -4--1-10~0- 4 10.0 .; I l!l.0 
~------------------------·-- ---- ---1----- --- ----- ---1-----15) Availability of Critical Inputs . 2.5 2 i 5.0 3 7.5 3 I 7.5 

Sub-Total 25.0 - 90.0 - 111.5 - I !11.:, 

I . ---2. COST OF PROCUREMENT AND FREPARATION 
1) Cost of land 10.C 5 50.0 3 30.0 4 40. 0 ---------·-------------------- ---- --- ----- ---- -·---- ---- -----
2) Cost of Site Preparation 10. 0 2 20.0 4 40.0 5 50. (! 

Sub-!otal 20.0 - 70.0 - 70. 0 - 90.1! 
3. ENVIRONMENTAL IMPACT 

l) Effluent and Waste Disposal- 10. 0 4 40.0 3 30.0 5 50.C 
~---------------------------- ---- --- ----- --- ----- ---- -----

2) Noise/Air Pollution 2.5 5 12.5 4 10. 0 5 12. 5 
~---------------------------- ---- --- ----- --- ----- -s-T12.5-3) Laws/Regulations 2.5 5 12.5 5 12. 5 

Sub-Total 15. 0 - 65.0 - 52.5 - 75.0 
4. ECOLOGICAL CONDITIONS 

1) Sub-soi I Conditions 5.0 3 15.0 4 20. 0 5 15.0 ----------------------------- ---- --- ----- ---- ----- ---- -----
2) Site Hazards 5.0 3 15.0 4 20. 0 5 25.0 ----------------------------- ---- -~- ----- ----- -----
3) Climate 5.0 3 15.0 5 25.0 5 25.0 

Sub-Total 15.0 - 45.0 - I 65. 0 - 65.0 
5. SOCl0-ECONOMIC CONDITIONS 

l) I nc.~nt i ves 10.0 3 30.0 4 40.0 5 50. 0 
~---------------------------- ---- ---

I 
----- ---- ----- ---- -----

2) Res~rictions/Requirements 5.0 5 25.0 5 25. 0 5 25.0 
-

Sub-Total 15. 0 - 55.0 - 65.0 - ; 75.0 
6. STRATEGIC ASPECTS 

1) Future Expansion 7.5 5 37.5 3 22. 5 5 37. 5 ----------------------------- ---- ---- ----- ---- ----- ---- -----
2) Supply and Marketing Pol icy 2. 5 3 7.5 5 12.5 3 I 7.5 

Sub-Total 10.0 - 45.0 - 35. 0 - 45. 0 
Total 100.C 370.0 405. 0 ~ 46 7. 5 

(REMARKS] Fui I Mark : 500 
Weight(Gravity} 

1: Unsuitable 2: Suitable but major restrictions 
3: Suitable but minor restrictions 4: Suitable 5: Most Suitable 

SW 
'" .5 __ ... ··-~ 

:oo • 405.0 • .-· ••• •· {Si:~,-.-

~ ······~~~-~------ ~ ... , . .-.. ,, .-- __ .. J..~~fd. _______ .. ~~6St.t~ !2'J I : LOCAL INrRASTRUCTURE 

300· ~bt ... ------·~ ---·· ~ Q 2 :COST or 
'"'•50 "· N ... -· ~ PltOCU:IEMErlT AllO PREPARAT!Oll 

~~ -·----··-17.:>: . ., .. 
200. ,:, s.X ~~· ••••• ----· '~\~ ~ 3 : CNVUOrl>IEllTAL !llPACT ::t: .. ~ .... -----· ~,._..._., ~ .. 

.. ,,· '· ,·.r.J~· ~'ill}.~ CJ ': £COUlCXCAL cor•OlTXONS •'1a:·· , •.. .:,, ~ 

10..1 fm···-------~----- ·-·- r?<i t:J 5: SOCX0·£COllOMIC COllO!TIOllS 'JO/'. 11 • ."> 117 .S 

~-
%0/, ~%~~ ~1'~~ • 61 STRATtCIC ASPECTS 

SITE A :.1 TE 9 SITE C 
"-•lrch•r / .. l. Khen' I STH "' 

Figure 5-3 : GRAPHIC COMPARISO!J OF SITE:; 
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5.2.3 Site Selection for Study 

Site B. which recei\'ed the second highest e\'aluation. was chosen for the purpl'Se 

of expediting the study. 

Site B is locL!.ted in the industrial area. a hub of the city. facing cast on the 

Dacca-Chittagong Trunk Road. Some parts of the site arc being utilized under the 

name of A. K. Khan's STM (Specialized Textile Mill). a finishing mill. but its 

production is very small due to obsolete machinery. A. Y.. Khan's Spinning and 

Jute mills are situated north of the site. From them. the new plant is expected to 

enjoy some infrastructural services. South of the site. O\'er the Sagarica Road. 

there are theaters. residential houses. Tootal/Khan's joint-\'enturcd sewing thread 

mill and some office buildings. West of the site. there are also some industries and 

residential houses scattered all the way to the coast for about 2km. Industrial 

emuent will have to be discharged into the sea through this area. 

5.3 Environmental Assessment 

The Department of Environment established ·'Environmental Quality Standards (EQS) 

for Bangladesh" in July. 1991. Environmental administntion has now just begun. and 

Bangladesh is in a stage of "wishing to construct an advanced !.ewage treatment 

system" by researching the systems of developed countries like Japan. 

Two major factors. i.e. the effluent and exhaust gas from the integrated textile mill 

now being planned will need to be carefully studied in respec.t to environmental 

impact assessment. Other environmental factors such as noise. traffic problems. etc. 

were briefly investigated during the field survey. 

5.3. I Industrial Effluent 

I) Effluent Quality Check in Chittagong 

a) Dyeing mill's effluent 

Effluent quality w&1s sampled in an open ch&mnel relatively close to the .-\. K. 

Khan mill. (Agricultural water flow and miscellaneous waste water flow into this 

channel.) 

- pH - 8.2 (Field measurement using pH meter) 

- CODmn - 50mgil (Field measurement hy simple measurement method) 

- Color - slightly dark reddish purple 
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b) Colored effluent just before being discharged into the sea 

Water quality in a drainage channel near the coastline (outside the flood protec

tion embankment) 

- pH = 1.1 (Field measurement using pH meter) 

- CODmn = 30 mg/ (Field measurement by simple measurement 

method) 

- Color =slightly dark reddish purple 

2) Effluent Properties from the Projec.t 

a) Outline of production 

(I) Raw materials 

Couon: 

Polyester/cotton blended: 

(2) Bleaching and dyeing ratio 

Bleaching: 

.......... 25 % 

.......... 15 % 

....... 43 % 

Dyeing (including yam dyeing): ....... 51 % 

b) Effluent properties (predicted values) 

(I) Total effluent quantity : Q = 3.000 m~/day 

(2) Both effluent discharging time and treatment time = 24 hours 

(3) Water quality (estimated valu~s) 

* 

The estimated water quality of both untreated w:.ter and treated water is shown 

in Table 5-4. 

I 

Table 5-4 : WATER QUALITY OF UNTREATED WATER AND TREATED WATER 

I 
• Treated Water for 

l1em Untreated Water Discharge into Public 

Sewage System 

pH 9 - 12 6 - 9 
BOD mgil 600 - KOO 250 
COD mg/I 700 - 900 400 
S'. mg/I 250 - 400 500 
Oil & grea~e m~/I 70 - 90 50 I _I i ·-
Colour Har7.en Numhcr Colored I Not to he unpleaso;:ll 

·-

Standard values for industrial cfnucnt of the "EQS" set up by the Deparrrncnt 
of Environment in July. 1991 arc shown. 
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c) Concepl of eftluenl lrealment 

( 1) Remove BOD and COD based on biological oxidarion treatment (th\! activated 

sludge process)_ Tempernture in Chittagong throughout the year is s:iitable for 

biological oxidation. 

(2) For the decoloring of effluent. conduct coagulation reaction treatment by 

chemicals after the biological oxidation treatment to achieve the standarci 

value for treated water "not to be unpleasant''-

(3) In view of the dyeing and finishing process and the material to be finished. 

(polyester/cotton blended rntio will be 75 'iC and the dyeing r.itio 57 c:t ). 
decoloring by coagulation reaction treatment will be fairly effective. but in 

case of complete decoloring. higher-level treatment is to be necessary. 

d) The processing flow chart and views of the effluent treatment facility can be 

seen in Figure 5-4 and Figure 5-5 respectively. 

e) Equipment (major equipment) 

( 1) Reinforced concrele tanks 

(a) Aeration tank 9.000 m' (75m x 40m x 3m in depth) 

(h) Sedimentation tank [450 m' (13m x 13m x 3m in depth)] x 2 tanks 

(2) Equipment 

(a) Aerators 4 units 

(b) Pumps 8 units 

(c) Piping I lot 

(d) Wiring and control panel I set 

5.3.2 Air Pollution 

The heat source of power plants. fertilizer facrories. general factories. etc. in 

Bangladesh is oomestically produced natural gas. About 1.7 million m ':dav arc 

produced in Bangladesh at present. 

The integrated textile mill being planned will also use natural gas for power 

generation and the heat source. 
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I) Natural Gas Composition (Locally Procured Data) 

The composition of the natural gas supplied by Bangrabad Gas System. Ltd. is 

shown in Table 5-5. 

This natural gas. which forms carbon dioxide (C02) and water (~:20) through 

combustion. is a dean fuel which does noi generate pollutants. 

Table 5-5 : NA TIJRAL GAS COMPOSITION 

I 
Methane 94.IO <;< I 

I 

Ethane 3.65 <;c I 

Propane 0.74 t;C 

lso-Butanc 0.22 Ii 

N-Butanc 0.10 '1-

Others 1.19 t;C 

Tocal 100.00 ':<-

2) Air Pollution Standards 

The pollution standards stipulated by the Department of Environment. Bangladesh. 

are shown in Table 5-6. 

While the textile mill being planned will release little air pollution. care should be 

taken if the mill is sited near a residential area. hosp!!ai. s~hool. etc. 

Table 5-6 : AIR POLLUTION STANDARDS 

Pollutant Concemration : Microgrammc.'m' 

SPM* SO: CO NO, 

1--l-nd_u_s-tr-ia-lz_1_m_e~--+~~-5-00~~~,2-0~~-5-00<-~--~l~>~j 
and mixed area 

* SPM : Suspended Panirnlatc Materials 
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5.3.3 Sewage 

Sewage was !'Klmpled in an open sewer adjacent tc the A.K. Khan mill. and its 

water quality was analyzed in Japan as shown in Table 5-7. 

Table 5-7 : SEW AGE QUALITY IN OPEN SEWER 

(Bangladesh) 

Char.icteristics I Sewage Quali1y S1andanl Values for 

Sewage Effiuenl 

(I) pH 7.3 -

(2) Suspended Solids (SS)mg'I 46.0 100 

(3> CODMn mgil 38.6 -
(4) BOD mg/I 90.0 40 

(5) Ammonium ion (NH4-N) mg/I 24.2 I -
(6) Ni1ri1e-ion (N02-N) mg/I 0.007 I -
(7) Oil &Grease mg/I I.I -

(8) Ferrous: Fe ( II ) mg/I 1.98 -
(9) Mn (dissolved) mg/I 0.53 -

(IO) Zn mg/I 0.01 -
(I I) Cu mg/I less 1han 0.01 -
(12) Ca mg/I 17.1 -

I 

I 
I 

(The water quality analysis was conducted by an authorized analysis institution.) 

Regarding the quality of the water sampled in the surrounding residential area. the 

sewage BOD is estimated to be I 60 - I 80 mg/I. Therefore. a sewage treatment 

plant having a treatment capacity of a BOD removing rate of a minimum of 80 % 

will be necessary to achieve a BOD less than 40 mg/I. 
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5.3.4 Industrial Water 

Deep well water (G.L: - 500 ft) in the A.K. Khan mill was sampled. and its water 

quality was analyzed in Japan as seen in Table 5-8. 

Table 5-8 : DEEP WELL WATER QUAun· 

CharJc1eris1ics 

(I) pH 

(2) Colour degree 

(3) Turbidi1y degree 

(4) Toial Hardness (as CaCo,) mg/I 

(5) To1al Alkalinily (as CaCo,) mg/I 

(6) Dry Residue mg/I 

(7) To1al Ferrous (Fe( II )+Fe( ID)) mg/I 

' (8) Mn 

(9) Cu 

( 10) Zn 

( 11 J Ca 

( 12) Dissolved Silica 

( 13) Chlorine ion (Cl-) 

(14) Sulfuric ion (SQ,:.) 

i ( 15) NH,-N 

(16) No:-N 

* Tex1ile dyeing 

** Tex1ile dyeing 

*** Nol yel SCI 

0.25 mg/I 

0.20 mg/I 

mgtl 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mgil 

mg/I 

Quali1y of 

Deep Well Wa1er 

7.8 

6 

0.4 

100 

236 

269 

0.05 

O.OI 

less lhan 0.0 I 

less 1han 0.01 

16.0 

23.5 

3.3 

15.1 

0.31 

0.008 

(Bangladesh) 

S1andarJ Values for 

induslrial Wa1er 

6 - 9.5 

Normal 

50 

250 

*** NYS 

1500 

* 0.5 

** 0.1 - 1.0 

NYS 

NYS 

NYS 

NYS 

NYS 

NYS 

NYS 

NYS 

(The water quality analysis was conducted by an authorized analysis institution.) 

This deep well water is suitable for the textile mill's industrial water. 
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5.3.5 Drinking Water 

Water from the community water supply at the A.K. Khan mill was sampled. ar.d 

its water quality was analyzed in Japan as seen ir. Table 5-9. 

Table 5-9 : DRINKING WATER QUALIIT 

I (Bang ladcsh) ** K.cfcrcncc * 
Cornmunity Standard Value 

Hotei I Characteristics Hmci I 

Water Supply for Drinking i 
I Water 

(Chittagong) I (Dhaka) I I 

(I) pH 7.5 6.5-9.5 7.7 I 7.0 I I 
(2) Colour mgil 6 Harzen unit 15 - -

(3) Turbidity mgil 1.6 10 6.8 xo-100 

(4) Total Hardness (CaCo3) mg/I 50 200-500 - -

I (5) Total Alkalinity (CaCo3) mg/I 224 NYS -

I 
-

(6) Dry Residue mg/I 88 1000 - -

(7) Total Ferrous mg/I 0.11 0.3- 1.0 <0.2 <0.2 

(8) Mn mg/I 0.01 0.1 - -
(9) Cu mg/I less than 0.01 1.0 - -

(10) Zn mg/I 0.05 5.0 - -

(I I) Ca mg!I 10.J 75 - i -

( 12) Dissolved Silica mg/I 13.4 NYS - I -

(13) Chlorine ion (Cl-) mg/I 3.2 150-600 - I -

( 14) Sulfuric ion (S042-) mg/I 9.6 400 - -

(15) NH4-N mg/I less than 0.0 I NYS - -

(16) No2-N mg.'I 0.004 <1 <0.02 <0.02 
I mg/I 4 I 0-3 0-4 I (17) CODmn 

I (18) Residual chlorine mg/I 0.2 
I 

0 0 
I 

(The water quality analysis was conducted by an authorized analysis institution in Japan.) 

• 

•• 

Underground water is pul through precipitation separation for a fixed period of time in a 

regulating pond and then chlorinated and supplied. according to the Depanment of Environmenl. 

Dhaka. 

The restroom water al each hotel was measured on the spot by the simple measurement method . 
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5.3.6 Noise 

The field measurement results usmg a sound level meter are shown in Table 

5-10. 

Table 5-10 : SOUND LEVEL 

I Measurement Point 

~Dom Trunk Rood 

I (ir. front of A.K.Khan mill) 

I Near A.K.Khan mill's outer wall 

I 4m outside A.K.Khan's bt'iler room 

Mill site boundary 

In front of Hotel Agrabad 

On road in front of Hotel Agrabad 

Mea:·mremcnt 

Time 

LUX> 

13:20 

13:45 

16:45 

21:00 

21:30 

Measurement 

Resuh (dB) 

63-71 

55-57 

65-70 

45-50 

52-57 

55-67 

Since the main noise source, i.e. power generation equipment. will be positioned 

at the center of the site, the maximum noise level at the border should be muc>i 

less than the albwable noise level specified in EQS. (less than 75d8 and 70 df .• 1 

the day time and at night respectively). 

5.3.7 Traffic Problems 

The traffic volume of the Dacca Trunk Road (Chittagong City) was counted. 

- Measurement place: in front of A.K.Khan's STM gate 

- Measurement time: 15:30 - 16:00 

- Motored vehicles (trucks, buses. 

cars, motored tricycles, motorbikes) --- Total: 54 units 

- Man-powered tricycle --- Total: 136 units 

It is estimated that the number of motor vehicles at busy times is roughly I 00-

150, so there should be very little effect from the new mill. 

5.3.8 Industrial Waste 

While it is conceivable to burn or bury the mill waste (n... .ual raw materials. by

products, packaging materials. food leftovers. etc.: industri<il efnucnt and exhaust 

gas arc excluded from this item). ii is desirable to recycle as much waste as 

possible. 
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5.4 Cost Estimates 

5.4.1 Cos! estimates Related lo 1hc Sile 

1) Cost for land acquisition 

A. K. Khan's STM site: I 00.000 m~ at the rate of 5 Mil. Tk.'acn: is needed for lhe 

land acquisition. 

2) Cc.st for Site Preparation 

Cos! for site preparation. such as reclamation of land. demolilion of existing build

ings and obstacles. etc., is mentioned in Section 6.8, Chapter 6. 
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5.4.2 

I 

Cost Estimates Related to the Envimnmcntal Assessment 

The cost required for constructing necessary cftluent treatment facilities IS sh own 

in Table 5-11. Other environmental factors sm·h as air. noise. and industrial w astc 

put no financial burdens on this project. 

Table 5-11 COSTESTIMATE: WASTE WATER TREAT'.\IE!\T PLA!\T 

Project I ITM Bangladesh 

i 
i 
I Currency U.S. Dollar ( x UX 

-, 
Xl) ! 

Department Waste Water Treatment Plant I I 

I I 
Work Description Uni1 I Unit Cos1 

I 
I) RC Tank 9.900 m' I i .3(Xl Tk.':n' I 

2) Chemical Tank (ss) ,_ .... ,I 3 5 .OO(ffk.'ton 

3) Scraper in Sc11ling Tank 5.0ton 35JXX>Tk:ton I 

4) Piping Works 
1

2.ooom 140H!m 

5) Wiring Works (including I lot 

I operation panel) I 
I 

(Imported Items CIF) I 
I 6) Aerator I 4 pcs 6.RCK> USS 

7) Sludge Pump 3 pcs 6.4()() USS I 
8) Agitator for Chemical Tank 6 pcs 4.800 USS 

I 

I 
9) Agitator for Reac1ion Tank I ix· 

I 
14.400 USS 

10) Chemical Pump 3 ix·s 4.800 USS 

11) PHIC 2 pcs 3.200 USS 

12) Ere.-iion for Imported Machinery 1 lor --

I 
Total 
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Forci<>n I ::: 

(x UXlO) 

--

-
I 
I -

-

-

I 
I 
I 

272.0 

I 19.2 I 
I 

28.8 I 
I 

14.4 

14.4 

6.4 I 
I 

-

355.2 
' 

IUSS -Tk.U 

Local 

( x !.()()()) 

372.0 

3.0 

4.4 

7.0 

37.5 

-

-

-

-

-

-

30 

! I Tot 

I (XI. 

al 

{K)()) 

! 
37 I 2.0 

I 
I 1.0 
I 

I 
I 4.4 

i 
I 7.0 

3 7.5 

27 2 

I c ~-2 

2 !U< 

I 4.4 

I 4.4 

6.4 

1.0 

I 453.9 _L 
80< :J.I 

I 
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CHAPTER 6 ENGINEERI1'G Al'D TECHNOLOGY 

6.1 Basic Concept and Production Program 

6.1. I Basic Concept 

In this project. each production process has been planned and designed with four 

basic concepts in mind. These basic concepts have been created to meet the poli

cies of the Bangladesh government as well as to create an example of the best 

model for the textile industry of the future in Bangladesh. In other words. the 

project is aimed at helping ro supply appropriate products according to the market 

survey conducted by the investigation team. 

The basic concepts are as follows : 

I) The final products planned here should be aimed at the world market. The prod

ucts should be of high quality. to meet world demand. and low cost. for expon 

competitiveness. 

2) Machinery and equipment best suited to the condition.> and environment of 

Bangladesh should be adopted. 

a) While it is imponant to have machinery and equipment which is easily operated 

and maintained, it is also necessary to be able to easily train workers and transfer 

technology to perform these functions. 

b) Bangladesh's advantage<;, e.g. low labor costs. should be fully taken into consid

eration and utilized in lieu of the sophisticated and expensive labor-saving ma

chinery and equipment used in advanced countries. 

3) The machinery and equipment for all the processes and departments should be 

installed to enable maximum efficiency and smooth flow of fiber processing. 

4) The capacity balance among all processes should be planned so as to maintain the 

most economical unit. Also. subsequent process units should have a larger c.ipac

ity than former ones. 

The reasons for this are. first, it is crucial for this project to be .ible to avoid 

serious detriment due to the periodic tluctu.itions in the economic condition of the 

textile industry which oflen occur. Second. it is important to maintain the ability to 

regularly procure various kinds of yarns and textiles from the world market in 

large amounts at any time. 
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6.1.2 Production Program and Product ~ix 

6.1.3 

The dyeing and finishing department's production plan and product mix. as well as 

the production plan and product mix for the intermediate products (which include 

the purchased textiles for the dyeing and finishing depanment and the purchased 

yam for the weaving dcpanment) arc shown in Table 6-1 and Figure 6-1. 

Overall Layout 

The overail layout of the integrated mill is shown in Figure 6-2. 

Tablt 6-1 : PRODUCTION PIOGIA• A5D PIODUCT J!I 

D?tratinc Conditions 

rroJucls 

Dye inc 
and 

Fi·11sh,nc 

I lidtb 

I
. llaterial 

Counts 

I DusitJ 

I Bl•~cbed 
! D7td I Tarn Dyed 
! Total J!1 

F~~ric purchased troa 
oul~td~ M~t~r/7~ar 

: 

1,,..;av1nc ! Fraaes 

I GrtJ 
. Tarn h•d 
j Total 11;1 

Sp1nr.inc JI Fr••es 

I 
LBS/yuc 
BlS/Har 

Yarn purc~a$~d !ro• 
outsirle LBS/year 

RlS/yur 

350 '•1s'1tar: 2!. 17 da7s/aontb 
24 brs/daJ: C Groups l •hifts 

I road I Gaberdine I Poplin 
u· 

Cotton 
C. x Cll 

10/2 )( 10/2 
l27x7l 

l.li2D.OOO 
l. ZOO. GOO 
l. C!7. uo 
C.ll7.600 

2.m.a:: I 
1.509.lioo I 
C.352.400 

52 
2.007.600 

5. 019 

lil" I 63" 

Cotton P/C Bl•nd•d 

C• x Cll I' p IC x p !C 
6D/2X6D/2 t5xc5 

llll<ED 110X7' 

o I 11. coo. ooo 
l.170.400

6 
I 7.112.00~ 

J.Joo.cco 
l.170.400 !LSIZ.000 

O 1

1

, l9.l6S.600 

(far Gr,.Jl 

l.: '5.6~:0 !
1 

l.3=6.400 

l. 195. 'OG I l. 32'. coo 

~ I 
a I 

Cll !Ci! ,. Cll GC/2 I! 

0

1

1.161.400 
0 4. 61! 

(for Grty; 

P/C CS 
l. ll l. HC 

I 
l'!or Y Oy~d) 

Total 

Il.020.COQ 

lLl&l.COO 
c. 7'7.,00 

JO.OOC.000 

" LOH.COO 

4.IJ&.000 

10.AH.COO 

52 
2.0C7.li00 

5.0t? 

J.l!O.OJC 
7. , .. 0 

Gm Yarn-:iJ"d r o~ri~ 

c:::::J Q~ht'S 
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6.2 Spinning 

6.2. I Production Plan 

As mentioned in Section 6.1. high-quality cotton combed yarn '.'c 80 2 will be 

manl.!factured in the spinning department. The production amount at full produc

tion is shown in Table 6-2. 

Table 6-2 : SPINl'\ING PRODUCTiON PL.\l" (25.CXXl SP) 

Yam Type Coum 

COTTON COMBED Ne 80'2 

WORKING CONDITIONS 

I ) 3 sh!fls per Jay 

2) R hours per shif1 

3) 350 Jays per year 

per 

I-hour 

IOSA Kg 

(239.0 LBS> 

• 3s x Rh x 350d - R.400 hours per year 

6.2.2 Spinning Machinery and Equipment 

Production 

per 

l-Jay(2-Dlrs.) 

2.601 Kg 

per 

1-yean!!AOOhrs.) 

9!0560 Kg 

In selecting the production equipment. two points. i.e. quality control and minimi

zation of the initial investment amount. were taken into consideration. The former 

need not be on the highest level. but mu~t be on an international level adequate 

for RMG export. The lauer aims at contributing to increased employment opportu

nities as well as enhancing cost competitiveness. Therefore. equipmem used only 

for saving labor was eliminated as much as possible. 

I) Calculation for Machinery 

Table 6-3 is a calculation sheet for the spinning plan based on the ;1foremen!ioned 

idea. 

2) Flow Chan 

It is shown in Figure 6-3. 

3) Machinery and Equipment 

6-4 



a) BLlw room ma~:hir.·~: y 

1-!igh-quality blow room machinery exce!lcnt for opening. trash remo\"al and 

fixability will be selected. A bypa.-;s unit has been pro\"ided in some units tn 

perfom1 opening and tr.ish removal suitable for the conon lype and the trash 

content as well as to eliminate damage to the fiber. An automatic conon feed unil 

was not adopted because the row conon which is manually cut into small pieces 

and sufficiently mixed will be fed into the feed lanice to prevent the mixture of 

foreign maller and melaL The feed lanice is more advantageous in quality and 

hazard prevent:3:i. Also. a chute feed unil lo lhe carding machine was nol 

adop1ed. This unit saves labor. bul has no bearing on quali1y. 

b) Carding machine 

A high-production card was adopled. As lhe lype of product will be fine with a 

:-am count of conon combed Ne 80. a super high-production type has been 

avoided. A 36-inch LP-size coilcr was adopted. 

c) Lap fom1er 

The feed part can supply uniform laps enabling doubling up lo 48 lhrcads and is 

excellent in fiber parallelism al high speed. The aulomalic lap doffing sys1em 

was adopled lo improve running efficiency. 

d) Comber 

Unifom1ily is enhanced by increasing doubling al 8 heads I can. An automalic 

can changer was adoplcd for high-speed stability and high-efficiency operation. 

Dropped waste conon is collected in an interminent. concentrated coth)n collec

tion system. 

e) Drawing frame 

A high-quality and trouble-free drawing frame easy lo operate and maintain was 

adopted. A pressure b•1r was •1dopted in the draft pan. Also an automatic can 

changer was adopted. 

f) Simplex fly frame 

A high-quality. high-speed. large-package ~md high-stability model was adopted. 

A 4-line dotiblc-apron and top-arm draft mechanism and a slitlcss. lop-supported 

flyer were adopted. 
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g) Ring frame 

The ring frame is the last machine in the final y•1m fom1ing process which can 

affect the yam quality directly. The latest model with proven results and consistent

ly high quality should be selected. To enable high quality and higi.-spced rota

tion. a small-package model of a 38-mm ring diameter and a 178-mm lift was 

adopted. The pneumatic suction unit is a type free from clogging. The traveling 

cleaner is a blow-and-suction type to prevent dispersion <ind accumulation of 

flies to reduce yam breakage and to improve quality. Neither an automatic doff

ing unit nor a connection system with a winder was adopted. Also. the spindle 

speed change gear will be a step-pulley system of a simple structure. 

h) Winder 

In view of quality. an air splicer and high-performance electric stub catcher are 

essential. To ensure high efficiency. a I-drum. I-splicer type was adopted. Also 

a yam length measuring device was adopted. 

i) Twister 

A two-for-one twister type was adopted to manufacture knot-free. large-package 

twisted yam at high efficiency. As the product is cotton. a traveling cleaner will 

be installed. 

4) Spccific;1tions of Production Machinery 

The specifications and quantities of production machinery arc shown in Table 6-4. 

5) List of Auxiliary and Laboratory Equipment and Operation ~eccssities 

a) All the auxiliary and laboratory equipment and operation necessities that seem lo 

be necessary have been included. 

b) The quantities of plastic bobbins should include proper quantities for ch:mging 

to different colors. as a precautionary measure for when it may become neces

sary to classify product lots due to a large change in rnw material. etc. 

c) The cone cheese truck. to be procured in the loom and yarn dyeing processes. 

has been excluded. 

d) Some twisting machines (8 out of 55 units). for use in yarn dyeing and soft 

winding. have been excluded since the dyeing bobbins 10 be used in this type of 

machine arc procured in the yarn dyeing process. 
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The names and quantities of the auxiliary and laboratory equipment required 

are shown in Tables 6-5 and 6-6. 

6.2.3 Machinery Layout Plan 

The production machinery layout plan is shown in Figure 6-4. and is explained 

below. 

I) A 12 me1er-wide service area is shown in the lower part of the drawing. Utility 

equipment: (the air-conditioner. etc.). the maintenance room. toilets. the briefing 

room. etc. are contained in this area. 

2) Blow room machinery is pictured on the left side of the drawing and machinery 

is laid out in the order of processing approximately from left to right. The twist

ing machine is placed on the far right and. the yarn manufactured by this machine 

is carried directly to the weaving and dyeing department without being packaged. 

3) Aisles through which the push carts can pass are provided up and down. An aisle 

is also provided in the center from the spinning frame to the twisting machine. 

4) A rather large space has been allocated between the processes to prevent any 

problems with air current and flies in the other process. 

5) In the 2-row layout of the spinning frame and twisting machine. the gear end and 

the out end (or the motor end) arc laid out respectively outside and inside facing 

one another. and the blow cleaner's cotton collecting duct is installed inside. The 

doff cd products arc collected along the inside aisle for convenience of trucking. 

6) Product storage space has not been given much considcr~Hion. since the cone 

cheese is carried directly to the next process. In addition. some storage is possible 

in the aisle and along the wall. 
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hem No. 

S-1 

S-2 

S-3 

Table 6-4 SPECIFICATIONS OF MAIN PRODUCTION l\t.-\CHl~ERY 

!SPINNING) 

Machine!Equipmer.t 

Blow room machinery 

I) Specification 

I .ap forming system 

Individual waste collecting system 

Exhaust air and micro dust --- To air conditioni11g room 

2) Machine arrangement 

Super bale opener with 7,000 mm feeding lattice 

Double magnet 

Double roller cleaner (with by-pass) 

Fan condenser 

Feeding unit 

Step cleaner 

D-type opener 

Fan condenser 

Pneumatic feeder 

Scutcher 

Lap rod inserter 

Lap scale 

Carding machine 

Lap feed system 

Working width: 1.016 mm 

Numbcrof flat bars : I 06 

Roller doffing system 

Control roller for pre-opening 

Doffer speed changer 

Group dust collecting system/flat waste and dust waste 

Waste conveyor under machine 

Size of delivery can : 915 mm Dia. x 1.067 mmH 

Pre-drawinr frame 

With autl)matic can changer 

2 deliveries per frame 

8 slivers doubling per ddivery 

3 line rollers and pressure bar drafting system 

with turning roller 

Main gearing in oil bath with oil pump 

Air blow cleaning device for houom rollers and pressure har 

Size of fee.cl can : 914 mm Dia. x 1,06 7 mmH 

Size of dcln .• :ry can: 'i08 mm Dia. x I ,067 mmH 

E'· 11 

Quantity 

I line 

I s1:utcher 

18 frames 

2 frames 



Item No. 

S-.t 

S-5 

S-61 

S-7 

S-8 

S-9 

Machinc.'Equipment 

Lap fom1er 

3 Heads I delivery ~r frame. and 16 feed cans ~r head 

Produced lap: 267 mm width x 600 mm Dia. 

Automatic lap changing device 

Size of feed can : 508 mm Dia. x 1.06 7 mmH 

Comber 

8 Heads I delivery per frame 

Size of feed lap: 267 mm width x 600 mm Dia. (Max.) 

Automatic can changer 

Nips per minute : Max. 360 (mechanical) 

Centralized wa.~te collecting device 

Head stock gearing in oil bath with pump 

Size cf delivery can: 508 mm Dia. x 1.067 mmH 

Drawing frame 

With automatic can changer 

2 deliveries per frame 

2 passages per set 

8 slivers doubling per delivery 

3 line rollers and pressure bar drafting system 

with turning roller 

Main gearing in oil bath with oil pump 

Air blow cleaning device for bottom rollers and pressure bar 

Size of feed can : 508 mm Dia. x 1.067 mmH 

Size of delivery can: 508 mm Dia. x 1.067 mmH 

Simplex fly frame 

I 08 spindles per frame. 520 mm staff. 406 mm lift 

Full bobbin dia. : 150 mm(Max.) 

4 lines double apron drafting by SKF PK 1500 weighting arm 

Light alloy metal flyer (slitless) 

Size of feed can ; 508 mm Dia. x 1.067 mmH 

Ring spinning frame 

480 spindles per frame, 75 mm spindle gauge. and 178 mm lift 

3 lines double apron drafting by SKF PK 225 

N type !'lingle flanged ring 38 mm inside dia. 

Spindle with SKF HF-21 roller bearing insert 

Automatic speed regulating device by 2-stcp pulley 

Automatic ring rail down & stop by auto-counter 

6-12 

Quantity 

7 frames 

2 sets 

4 frames 

6 frames 

52 frames 



hem !'o:'n. 

S-10 

S-11 

S-12 

Roller stand pro\'idctl with pneumati.: su~·tion pipe 

Tr.ivclling •. :leaner 

Automatic winder 

60 drums per fr.ime 

Individual knouer. air splicer 

To wind from ring bobbin onto 152 mm (6") tr.ncrsc 5· 57' l·one 

Yam length contml device 

Electric slub catcher 

Travelling 1.·leaner 

Doubler winder 

120 drums per frame 

Doubling !llechanism for two ends 

Rotary traverse type 

To wind from cone/cheese onto 152 'ltm(6") tra\'ersc parallel cheese 

Each side to be driven separately 

Blow cleaner 

Yam length control device 

Twister 

Two-for-one twister type 

120 drums per frame 

To twist spun yam from 152 mm(6") traverse cheese 

onto 152 mm traverse 3•30" - 5°57"cone 

Endless belt driving system 

S & Z twisting switchable 

Travelling cleaner 

** 47 frames --- for weaving section. 5· 51" cone 

R frames --- for yam dyeing section. 3• 30" sofl winded cone 
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Item ::-.;o. 

SA-I 

1-1 

-2 

.. 3 

Tabk 6-5 Al"XILl:\RY EQL"IP~!E:'l.T :\:-:D ACCESSORIES 

I SPl:-:~:1:-;G > 

Equipmcnl A1.YC"'>nric-. 

Blowing Scc1ion 

Cart for lap 1r.mspor1 

Shccl for lap 

Carrier for wa.-;le and rcu~bk fiber 

-4 Dol'blc beam pla1form scale 

wilh s1anJard weigh! (500Kg) 

-5 

-6 

Fork-lifl (forks and cramps. I .OOOKg) 

Hand life truck 

-7 Trolley for raw ma1erial fiber 

-8 Rm·ing was1e opener 

SA-2 Carding Scc1ion 

2-1 

-2 

-3 

Traverse hose roller grinder for MCC 

Traverse hose roller grinder for TOP 

S1ripping roller 

-4 Burnishing roller 

-5 Movable molor device for s1ri!'ping 

and burnishing roller 

-6 Truck for tlal bar 

-7 

-8 

914mm (36") Can wi1h spring and easier 

Dressing apparalus for lraversc 

wheel grinder 

-9 Me1allic wire moun1ing machine complcle sci 

- I 0 Licker in roller mounling machine 

-11 Flal dipping machine 

-12 Flal grinding machine 

-13 Fial 1es1er 

- I 4 Chain washing machine 

-15 Truck for 1raversc hose roller 

-16 Side scope 

SA-3 

3-1 

Combing & Drawing Sec1ion 

Bobbin for ribbon lap machine 

-2 508mm (20") Can wi1h :-pr rig & ~·aster 

SA-4 

4-1 

-2 

-3 

-4 

Roving Sc'"tion 

Cart for nwi11g 

Cart for roving hohhin 

Bohhin for s:mplcx fly frame 

Polivcl picker 
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50 

5 

2 

2 

2 

2 

2 

JOO 

130 

1.000 

10 

7 
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S.-\-5 

5-1 

2 
~ __ , 

-5 

Spinning ~'\."lion 

Cop bo:\ ~·ith separator 

Bobbin for ring spinning fr.m1c: 

Hanger for doffing 

Can for cop L"1fl..;ponation 

Spira dean for spindle oil 

-6 Clearer cleaning machine 

-7 

-1.t 

-9 

-10 

-11 

Blow cleaner for ring spinning frank: (BS type) 

Roller picker wi1h hose (30m) 

Can containing 1ravellers 

Tra\·eller magazine 

Heating press for spindle tape 

SA-6 Winding Section 

6-1 

-2 

-3 

-4 

-5 

-6 

-7 

-K 

-9 

-IO 

SA-7 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-K 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

Cart for cone 

Scale for auto windcr(2 kg) 

Pla.'itic cone bobbin for winder (5° .37") 

Pla.'itil· bobbin for doubler (para) 

Can for doubler cheese 

Pla.-;tic cone bobbin for DTF (5° 57") 

Cone bobbin for DTF soft cone (3° 37") 

(To be prepared by dyeing section) 

Can for DTF cone 

(To be prepared by weaving and dyeing section) 

Blow cleaner for twister(BS type) 

01hcr small accessories 

Roller shop & Miscellaneous 

Gum col grinding machine with auachmcnt 

Roller outer diameler tes1ing machine 

Roller cen1er 1es1ing machine 

Heavy type roller assembling machine 

Automa1ic ultraviolet rays rubber roller treatmen1 machine 

E.C. Master 

Hardness tester for gum col 

Top roller box for ring frame 

Top roller box for simplex 

Cradic box for spinning & simplex 

Movable tool box with vice for maintenanl·e 

Movable tool box for maintenanl·e 

Handling carrier 

Pc.nahle crane 

General lnols 
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2-Ul 

115.000 

15 

6 

IO 

360 

110 

15 

3 

6.<XX> 

23.(XXl 

8 

25.()()() 

0 

0 

55 

I lot 

20 

10 

20 

2 

5 

6 
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Tat>k 6-6 LABORATORY EQL"IP:--.:!:'.'-1 A~D ACCESSORIES 

tSPI~~l~GI 

Item No. 

SL-I 

-2 

-3 

-4 

Moisture testing m·en 

Hygro anJ thcm1ogr.iph 

Wet and dry themtlmtcter 

Single yam strength tester 

-5 Twist tester 

-6 Yam fault da.-.sifying installation 

with 6-drum RT-winder 

-7 Yam evc-nncs.'i testing in.-.tallation 

includin~ hairiness tester 

-8 Digital Fibmgraph 

-9 Wrap reel 

-10 Wrap block 

-I I Mini evenness tester 

-12 Lap yard testing m<k:hine 

- I 3 Auto-soner 

-14 Digital electronic balance (62g x O.OOlg) 

-15 Ponable micronair 

-16 Pressley tester 

-17 

-18 

-19 

Yam irregularity sample 

Ponable moisture tester 

Digital ta~·hometer 

-20 Yam inspcctor(scriplanc) for yam evenness and clc:mness. 

with 50 blackboards and I 00 pitch separator.. 

-21 

-22 

Shirlety Analyser 

Sampling box for cop 

-23 Sampling box for lea 
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6.3 Wea\'ing 

6.3.1 Production Plan 

The weaving department must supply high-quality yam-dyed and grey fabrics to 

enable the dyeing and finishing department to manufacture good products. 

As the spinning department can supply only 40 c;c. of the yam necessary for \vea\'

ing production, the remaining 60 % is to be purchased. Also. the weaving depart

ment can manufacture only 36 % of the dyeing and finishing capacity in produc

tion meters. The textile production figures and the yam consumption arc shown in 

Table 6-7. 

6.3.2 Weaving Machinery and Equipment 

I) Calculation for Machinery 

Table 6-8 is a calculation table for weaving. 

2) Flow Chart 

The flow chart for the process designed!"-:"!" product type is shown in Figure 6-5. 

3) Machinery and Equipment 

a) Winder (<;oft winding) 

There are the cheese dyeing and hank dyeing methods for the wefl of y•1rn-dyed 

fabric. For this project. cheese dyeing should be adopted because it enables 

quality stabilization through shortening the process and taking advantage of the 

merits of an integrated mill equipped with a dyeing and finishing department. 

A unit capable of rewinding yam by controlling its hardness to cheese suitable 

for dyeing will be necessary. A yarn cleaning unit will not be nec~ssary. 

b) Winder (rewinding) 

The dyeing cheese should be rewound to an adequ~1tc size and hardness to pre

vent yarn breakage during high-speed we av ng and for e.1larging the weft feed 

lot. A yarn cleaning unit is not necessary. The aforementioned two types of 

winders should be purchased from the same manufacturer in view of mainte

nance. 
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Tabk 6-7 : WEA\"l~G PRODL'CTIO'.': PL:\'.': 

i r\amc Broad Ga~rdine Poplin Toca! 

I Twill 
I 
r--

! Produi:cs Width 63" 63" 63" I 
I Material Couon Cotcon PT Blended ' I 
I Counts CM X CM CM x CM P.C x P.C 

80'2 ~< R0'2 60'2 x 60'2 4'\ x 45 

Density 127 x 73 131 x 60 110 x 76 

r,,.;ng 
Frames 40 24 32 96 

Grey 236.900 266.300 0 503.200 

I Yam-Dyed l 25.8(Xl 0 277.200 403.CXXl 

Meter' month 362.700 266.300 277.200 906.200 

Meter· year 4.352.4CX> 3.195.6CXl 3.326.400 10.874.4.10 

I Consumption 

I Dyed (Warp) 3R.(XXl I 0 64.600 102.600 

I 

I 
I I 

Dyed (Weft) 21.100 0 44.700 

I 
65.!i(X) 

I Grey (Warp) 69.500 
I 

106.CXXl 0 175.500 
I 

I 
I 

Grey (Weft) 38.600 49.700 0 88.300 

Warp Total 107.500 106.000 64.600 278.100 I 
Weft Total 59.7(Xl 49.700 44.700 154.100 I 
Tocal'month 167.200 155.700 109.300 432.200 

I I 
(LBS'month) 

I 

I 
To1al'year 5.020 4.670 3.280 

12.970 J 
(Bale~' year) 

I 
Yarn prom red CM 80'2 CM 602 P.C 45 

I 

I 
I 

(LRS1month) () 155.700 109.300 265.0CXI I 

I 
(BLS!month) 0 389 273 662 I 
(BLStycar} 0 I 4.670 3.280 ' 7.950 I 

I 
I 

I (for Grey> (for Yarn· I 
I 

I 
dyed) 

i 
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c) Warper 

When using an air jet loom. the warp preparation process is particubrly impor

tant in order to take advantage of the loom's high speed. The quali1y of the 

warper's beam affects the quality of sizing. !':aturally. the machine must be able 

to manufacture warper's beams of uniform yam tension with minimal yam break

age and with the capability to adjust the winding tension of each yam and beam's 

winding hardness. A device in which the brake and stopping mechanism operate 

accurately is required. The creel should have a mechanism convenient for chang

ing the cheese. 

d) Warper (soft beaming) 

Beam dyeing. which ensures quality stability by shortening the process and 

taking advantage of the merits of an integrated mill equipped with a dyeing and 

finishing department. should be adopted. While the machine's funclions arc cx

.,~rry the same as those mentioned in 3)-c). a unit cap:1ble of adjusting th~ beam's 

winding hardness for dyeing is necessary. The windir g speed should be a little 

lower. The aforementioned two types of warpcrs should also be of the same 

manufacturer in view of maintenance. 

e) Sizer 

A loom's weavability is largely affected by the quality of the sizing beam. This 

is significant in high-speed looms in particular. A machine equipped with a 

device to automatically control the winding speed. the size squeezing roller 

pressure. the size tank temperature and the drying room temperature comprehen

sively and accurately should be adopted. It will enable the mill to manufacture 

sizing beams of the same hardness while maintaining a constant sizing percent

age, yam tension and degree of drying of the yam sheet Naturally. to satisfy 

these conditions. supplementary parts and mechanisms should be attached : for 

example. a warper beam brake. tension adjustment between sections of a long 

machine and a differential drive gear to react quickly in a wide speed range. •ire 

necessary. 

f) Sizer (dyed beam) 

The machine's functions arc as mentioned previously. but a prc-dr) ing section is 

also necessary since the dyed beam will be delivered while still wet. 
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g) Tying machine and reaching-in machine 

In a high-speed loom. it is particularly important to supply a lease-free weaver's 

beam in order to assure quality and productivity. A tying machine which will 

make it easy to do the setting work of yam arrangement and to make the yam 

arrangement density uniform should be adopted. Also. it should be equipped 

with a yam tying mechanism that is versatile for yam counts and easy to adjust. 

The experience of the operators. however. will play a large part in determing the 

final results. 

h) Loom 

The loom is the most important piece of equipment in the weaving department. It 

must be selected with particular care. The functions and design of the air jct 

loom have been improving in recent years. In view of this. a model with proven 

degree of trustworthiness and capability should be adopted to manufacture high

quality textiles. A mixing insertion type for weft and a sufficient mecl1anism to 

ensure good weft insertion must be provided. Also a cam shedding motion unit 

should be adopted to improve the feeling of the fabric. The machine must stop 

accurately at the fixed position in the yam breakage stop motion. A computer 

which will comprehensively control all the aforementioned required functions 

(for example. the signal lamp to indicate the cause of machine stoppage. and the 

display panel to examine. record and display operational data and machine con

ditions) is essential to allow even workers with little experience to operate with 

pushbuttons easily and safely and to improve the working efficiency. Also. the 

most economical loom should be selected by comparing and examining loom 

prices and rrnduction capacities. While the rotational speed on the catalog is also 

important. the loom's actual production capacity determined by the maximum 

rotational speed and efficiency av<1ilablc when settings are changed to accommo

date various products should be reg•1rded as import<tnl. 

i) Inspecting machine and folding machine 

This is an imp1>rtant process to feed back the inspection results to the previous 

process. Also. it will be the last chance to check the quality of the product. To 

facilitate inspection of the textiles. a machine having a fluorescent lamp. and an 

accurate length meter should he adopted. A device to adjust inspection speed 

according to the product should be included. 
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j) Auxiliary equipment 

A high-pres~ure cooker with an automatic controller capable of turning starch 

completely into size and capable of cooking to a stable viscosity in a short time 

should be adopted for the size in the preparation process. It is necessary to attach 

a temperature control together with a tank to swell starch and mix the size 

material evenly and a tank to supply the cooked size to the sizing machine at a 

stable viscosity. A powerful exclusive loom cleaner is ab!;olutely necessary to 

improve and keep the quality of the product the loom's efficiency and the work

ing environment. Smooth operation and easy-to-work units should be taken into 

consideration. The automation of conveyance between machines and processes. 

in particular, has progressed in industrialiged countries. However. the cheap 

labor force in Bangladesh can be utilized effectively in this project. To avoid 

errors and danger. on the other hand. it is necessary to automate scales to save 

labor and achieve safety in the conveyance and transportation of heavy objects. 

4) Specifications of Production Machinery 

The specifications of production machinery ~ire shown in Table 6-9. 

5) List of Auxiliary Equipment and Operation Necessities 

The auxiliary equipment and operation necessities are shown in Table 6-10. 

6.3.3 Machinery Layout Plan 

In production, workers must be able to work rationally and efficiently along the 

manufacturing process. While the product moving di~!ance must be shortened as 

much as possible. it is necessary to secure a sufficient space sc as not to affect 

supply/demand even if the production plan or raw material should change. In 

designing layout of machinery, the conveyance to/from the spinning and dyeing 

and finishing departments. stocking of purchased yarn. unpacking. etc. should be 

taken into account. The machine layout is shown in Figure 6-6. 
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Table 6-8 CALCULATION TABLE FOR WEAVING SECTION 

Item 
Machine 

Winder 

2 : 3 I 4 I 5 I 6 

Kind 
of 

Cloth 

Delivery ! 100 J 1 

Speed or I Production ! Working 
Revolution II (per Hour ! Efficiency 
oer minute) and Unit) I ( J ) 

Productio~ Total 

I 
Actual ·1 Required 

(per !lour II Product ion 
and Machine) Coer Day) 

I lbs I lbs 
BO 0.937 730 
sol o.833 1,r;40 

60 0.633 1. 540 

1 m m 
Broad ! 600 36, 000 
P/C Poplin ! 600 36,000 

~Yarn-Dyed) I 
I m I m 

Broad ' 700 42,000 
Warper I Gaberdine 

1
1 700 I 42, 000 

(Yarn-Dyed) 

40 
40 

m 
16,800 
16,600 

m 
126,800 
111,500 

Broad I 400 ?4, 000 
P/C Poplin I 400 24,000 

30 
30 

7,200 
7,200 

72,200 
137,300 

7 I 6 9 
I I 

Calculated I Installed i Working 
NO. of j NO. of I Hours 

Machines Machines I C Per Day I 

32.5 
77.0 

77.C 

0.34 
0.29 

0.45 
0.85 

(Rewind) I 
(72 Drum) 

2 
(Soft Wind 'l 
(84 Drum) 

1 

24 
24 

24 

22.5 
1 I 22. 5 

22.5 
2 I 22. 5 

-----1 P/C Poplin i 600 36,00~0 I 

' . -~~-

Sizer 
Broad 
Gaberdine 

{Yarn-Dyed) 
Broad 
P/C Poplin I 

Tying I Broad 
Machine Gaberdine 

Broad 
Reaching-in I Gaberdine 

Machine kYarn-Dyed) 
Broad 
P/C Poplin 

Broad 
Air Jet I Gaberdine 

Loom kYarn-Dyed) 
Broad 
P/C Poplin 

m 
45 
45 

45 
45 

knots 
200 
200 

warps 
B 
B 

B 
6 

rpm 
750 
750 

750 
750 

m 
2,700 
2,700 

2,700 
2,700 

knots 
12,000 
12,000 

warps 
480 
480 

480 
480 

m 
15.66 
19.05 

15.66 
15. 04 

65 
65 

40 
40 

25 
25 

95 
95 

95 
95 

83 
85 

82 
82 

rn 
1,755 
1. 755 

1,080 
1,080 

knots 
3,000 
3,000 

warps 
456 
456 

456 
456 

m 
13.00 
16. 19 

12.84 
12.33 

Inspecting 
Machine 

~~~=;dine r----;~ i-----~-:-~-~r1, ;; ;;~ 

In 
8,970 

10,040 

4. 770 
10,460 

knots 
22,260 
20,600 

warps 
6. 170 
5,730 

11,060 
18,750 

m 
B, 123 
9. 132 

4,315 
9,506 

m 
8,120 
9,130 

0. 21 
0.24 

0. 1 B 
0.40 

0.31 
0.29 

0.60 
0.56 

1. OB 
1. 83 

28.04 
23.50 

14.00 
32. 12 

0.49 
0. 5!i 

5 

96 

kYarn-Dyed) I I 

P/C Poplin. 35. ~.100. 35 735 9,510 0.56 2 

24 
24 

24 
24 

24 
24 

22.5 
22.5 

22.5 
22.5 

24 
24 

24 
24 

22.5 
22.5 

22.5 
22.5 

Broad 351 2,1001 351 735 4,3201 0.261· I 
I I I I ~ I 

t-------t-- I m m I I m m --i----,~-----1 
Folding 1 50 3,000 1 50. 1,500 31,060 0.92 1 I 22.5 

Machine 1 I __ . ____ ___, 



Fabric 

' ·-- -- -·- - . - . -- - --- -- -- --- -- -
' 

Co:-.struction 

Brood 

Cd CM 
80/2 x 80/2 

127 x 73 

Gcberdine 
" 'I ... ··1 Lj ~ IW!I 

CM CM 

I
! 60/2 x 60/2 

131 x 60 

P /C P /C 
45 x 45 
lii) x 76 ---------------·--·--·· .. ·-····· ---------·· ··--·--··· ·-····--·-·-· ----· .. 

, Yorn-Dyed Yorn Dyed Yarn Dyed 
..----·--·---------·- ---------- -··-·--·---------------- ----------- ----------------,---
: Warp / Weft Warp I Weft Warp Weft i Warp Weft Warp Weft 

(Cheese Dyeing> 

'. W-2 Winder 
! 

! <Rewinding> 

i W-3 
' ! Warper . 
'W-4 Warper 

<Soft Beaming> 

<Beam Dyeing) 

: W-5 
Sizer 

! W-6 Sizer 

i <Beam Dyeing) 

! W-7 
! Tying Machine 

l W-8 
I 

; Reaching-in Machine 

: W-9 
; Air Jet Loom 

! W-10 
' Inspecting Machine 

; W-11 
Folding Machine 

I 

I 2 

2 

I :o 

h 
I I 

:0 
; I 

5 ; 

0 

6 
I 
I 

0 
I 
j 

Chart 

!Q 
: 
i 

Figure 6-5 PR(_;CESS FLC'W CHART OF WEAVING 
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Irem No_ 

W-1 

W-2 

W-3 

W-4 

Tahk 6-9 SPECIFIC.-\TIO:'\S OF MAI~ PRODL'CflO'.'\ ~t.-'i.CHl:-.;ERY 

(WEA\"l'.'\Gl 

Ma~·hinc.·Equipmcnt 

Winder (Soft WinJing) 

I) Type of machine 

2) No_ of spindles 

3) Length of tr.ivcrse 

4) Package shape 

5) R.P.M 

6) Length meter 

Winder (Rewinding) 

I) Type of machine 

2) No. of spindles 

3) Length of traverse 

4) Package shape 

5) R.P.M 

Warper 

Beaming Head 

I) Type 

2) Beaming speed 

3) Width between beam flange 

4) Maximum dia. of beam flange 

5) Driving device 

Bobbin Creel 

l)Type 

2) Number of pegs 

3) Tension control 

4) Slop morion 

Special Device 

I) Blowing-up device for comb 

2) Culling device for V-creel 

3) Comb traverse device 

Warper (Sofl Beaming) 

Beaming Head 

!)Type 

2) Beaming speed 

3) Width between beam flange 

4) Maximum dia. of beam flange 

5) Driving drvicc 

: Counter weight type 

: 8.J SP 

: 152mm 

: 3•30· 

: 600 mmin. 

: 6SP 

: Normal type 

: 72 SP x 2 

: 152mm 

: 5• 51' 

: 600m'min. 

: Direct beam driving 

: Max. 1000 y/min 

: 16\9 mm(66"1!2) 

: 900mm 

: V creel 

: 608 pegs 

: Tension rod control system 

: Pho1oclcc1ric sensing type 

: Direct beam dri\ ing 

: Max. IO<Xl y/min 

: 1370 mm(54") 

: 320 mm 

: VS Motor driving 

6-25 

Quantity 

I SC[ 

2 sets 

1 SCI 

2 sets 



W-5 

!\la1.·hinc El1uipnu:nt 

I) Type 

2J Nurnbcr of pegs 

3) Tension control 

4) Stop motion 

Special Device 

I) Blowing-up device for comb 

2) Cutting device for \'-creel 

3) Comb traverse device 

Sizer 

Beaming Section 

I) Type 

2) Loom beam capacity 

3) Maximum dia. of beam tlange 

4) Beaming device 

5) l\1ain driving de\·ice 

Drying Section 

I ) Drying system 

Sizing Section 

I) Size box 

2) Squeezing 

3) Working width of squeezing 

roll or 

4) Automatic temperature controller 

5) Pneumatic squeezing roller device 

6) Level controller 

7) Wei dividing device 

Drafl Controller 

I J Type 

Beam Creel 

I) No. of units 

2) Braking system 

: \' rn:cl 

: 608 pegs 

: Tension rod contml system 

: Photoelectric sensing type 

: Traverse beam carriage type 

: RS 170cm 

: IOOOmm 

: PIV Automatic t(!nsion control 

: VS Motor driving 

: 12 cylinder 

4 separate drying type 

· Double size box 

: Double sqeeze 

2 ton for second roller 

linear control system 

: 1830 mm (72") 

: 2 Sels 

: Differential g(;ar rype 

: 16 Warper's beams 

: Pneumatic control rypc 

air cylinder for each beam 
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hem N,1_ 

W-6 

~ta~·hinc Equipmcnl 

Sptxial Dc:vi~-c 

I) Auto-taping dcvi.:c 

2) Alkr-waxing de,·i.:c 

3) S1re1.:h monitor 

..J) Moisture controller 

5) Exhaust fan for dryir.g and sizing section 

Sizer 

Beaming Section 

I) Type 

2) Lcxlm beam capacity 

3) Maximum dia. of beam tlang•! 

4) Beaming device 

5) Main driving device 

Drying Section 

I) Drying system 

Sizing Section 

1) Size box 

2) Squeezing 

3) Working widlh of squeezing 

roller 

4) Au1oma1ic temperaiure controller 

5) Pneumatic squeezing roller device 

6) Level coniroller 

7) Wet dividing device 

Draft Conlroller 

1) Type 

Beam Creel 

1) No of unit 

2} Braking ~ystem 

Pr,·- Drying Section 

SP"cial Devii;c 

I) /•.ut;>-taping dc\·ice 

2) Afr::r-waxing Jevice 

J) Srrerch monitor 

4) Moi~1urt' :-cmtrollcr 

: Traverse beam carriage type 

: RS 170cm 

: lOOOm 

: PIV Aucomatic tension control 

: VS Motor driving 

: 12 cylinder.; 

2 separate drying type 

: Double size box 

: Doutile squeeze 

1.5 ton for second roller 

linear control system 

: 1524 mm(60") 

: 2 sets 

: Differential gear type 

: 14 Warper's beams 

. Pneumatir conrml type 

air cy lil'd::r for carh beam 

: 3 cylinder~ 

5) Exhaust fan ford;:, 1flf and s1.~ing sert inn 
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hem ;-.;o. !\ta~·hinc htuipmcnt (.luantit~ 

W-7 T~ ing Ma~·hinc i -.ct 

I l Wnrl..ing width : RS 1780 mm< 70") 

2> Tying speed : Max. 600 knol min 

W-8 Reaching-in Machine 5 sets 

I) Working width : r!.S 1780 mm( 70") 

21 Automatic sorting mechanism 

W-9 Air Jct Loom 96 sets 

I ) Read Space : 170cm 

2> R.P.M : IOOO rpm.'min 

3) Weft density : 25-130 pitch'inch 

4) Weft color : 2 color mix in~ type 

5) Shedding motion : Cam motion 

6) Beating motion : Multiple slay swords system 

7) Let-off morion : Fully au1oma1ic positive 

electric let-off system 

81 Stop motion : Pholo-electronic type 

9) Filling insert motion : Main & su!> nozzel with 

profile recd system 

10) Automatic pick finder 

11 ) Lubrication : Oil bath for main driving 

ccnlral lubrirntion system 

12) Mul1iple microprocessor 

control system 

W-10 Inspecting Machine 2 sets 

1) Sec-through device with 

fluorescent lamp 

2) Working width : 1800 mm(71") 

3) Inspecting speed varied 

from 15 m'min to 40 nvmin 

stcplcssly 

4) Length mcasurcmenr : 6 figures 

W-11 Folding Machine I .. ct 

I) Working width : I 800mm(7 I") 

2) Folding speed : Max. 120 m'min 
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Tahk 6-10 Al"XILl.-\RY EQL"IP~1E'.\T .-\:""()ACCESSORIES 

Item ~.1. 

PREPARATIO'.'l 

WA- I 

WA-2 

WA-3 

WA- 4 

WA-5 

WA-6 

WA-7 

WA-8 

WA-9 

WA-IO 

WA-II 

WA-12 

WA-13 

WA-14 

WA-15 

LOOM 

WA-16 

WA-17 

WA-IR 

WA-19 

WA-20 

WA-21 

WA-22 

WA-23 

WA-24 

WA-25 

WA-26 

WA-27 

WA-28 

WA-29 

WA-30 

WA-31 

WA-32 

WA-33 

FINISH 

WA-34 

WA-35 

WA-36 

WA-37 

OTHERS 

WA-.18 

WA-:W 

Warpdsbeam 

Cheese carrier 

Torocor: wi1h weighing si.:ale 

Wcighinr s.:ak for size stuff 

Mixing lank 

High pressure cooker 

Feed lank 

Controi panel 

Piping materials 

Size delivery pump 

Over rail wi1h hoist 

Cone bobbin 

Bobbin box 

Rubber sheet 

Rubber block guide 

Beam carrier 

Beam l"arricr wi1h hcald support 

Empty beam carrier 

Clo1h roll doffcr carrier 

Recd cleaning machine 

Weaver's beam 

Clo1h rnll 

Dropper bar 

Molor pulley 

Leno bobbin 

Change gear 

Heald frame 

Flal heald 

Dropper 

Profile recd 

Leno bobbin winder 

Ring temple 

Blow cleaner for AJL 

U-typc carrier 

L-rypc carrier 

Hand pallet rrud; 

Fork lif1 

Technical loot 

M isn: I l;incous acccssc 1rics 
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Quant it~ 

41l p.:s 

1 set 

1 SCI 

1 SCI 

3 SCis 

I SCI 

I set 

3 sets 

2 sets 

!UXXl pcs. 

20 pcs. 

12 pc:-. 

300m 

I set 

I SCI 

I set 

I SCI 

I set 

~x pcs. 

4X pcs. 

120 pcs. 

96 pcs. 

196 pcs. 

192 pc\. 

550 pcs. 

960.000 pcs. 

960.000 r~:s 

I 44 fll"\. 

I \Cl 

I 0 \Cts 

X sets 

10 \C(S 

5 \C(S 

I SC( 

I set 

I lot 

I tor 



6..t Dyeing and Finishing 

6.4.1 Production Plan 

As a result of the market survey. the product rmx was planned mainly for fabrics 

for dress shirts and to supply high-quality fabrics to the garment industrv for 

garment export. which has developed remarkably in recent years. 

The production plan calls for 75 C:-C- of the total grey cloth for dress shirts (mainly 

P/C Ne 45) to be imported from Asian countries. In addition. ~e 80'2 fabri1; was 

planned for hi~h-gra<le dress shirts. 

For dress shirts of P/C Ne 45 and Cotton Ne 8012. bleaching. dyeing and yarn 

dyeing were planned. For gaberdine using Ne 60!2 for coats. jackets and trousers. 

only dyeing was planned in this project. 

The production plan and the product mix shown in Table 6-1 I were created from 

the aforementioned infom1ation as a resuli of considering stable operation and 

profit. 

6.4.2 Dyeing and Finishing Machinery and Equipment 

The dyeing mill consists of the yam dyeing department and the textile dyeing and 

finishing department. 

Machinery was selected to enable stable operation at high efficiency. The ability 

to manufacture high-quality products consistently was also taken into consider

ation. 

I ) Flow Chart 

The flow chart for m~~r.ufacturing seven kinds of products from three kinds of 

fabrics is shown in Figure 6-7. 

2) Caluculation for Machinery 

The production amount required in each process was calculated according to the 

flow ch<1rt. To select machinery capable of treating such production amounts. 

machinery capacily was calculated according to the calculation table shown in 

T<1bles 6-12. 6-13. (l-14. For the yarn dyeing machine. considerations were taken 

to manufacture divcrsificJ textiles based on three kinds of designs. For dyeing and 

finishing textiles. a continuous type with proven results has hcen adopted. 
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Tatik 6-11 

I. Produl'."tion Plar> 

= 

Material' 

Yam Count 

(Warp x Weft) 

Construction 

(End x Pick/im:h) 

Grey cm(im:h) 

1 ;::: Finish i:m(inch) 

! 

Grey doth weight 

per meter 

per square meter 

2. Pnxlul·t Mix 

Prodw:ts 

Materials 

Cotton Broad 

P'C Poplin 

'--
I 

Comm Gahcrdinc 

Total 

DYEl:'\G A!'\D Fl:'\ISHl'.'\G l'RODt:C.TIO!'\ l'L\!'\ 

Cotton Broad 

CM Cl\1 

so 2 :\ !\02 

160(63) 

152(6<)) 

2(1() g 

125 g 

Bkai:hcd 

i C11t1on Gaticnlim: 

Cl\1 C~1 

602x602 

131x60 

16<>(63) 

217 g 

135 g 

Polyester : 65'·; 

Cotton : J5r; 

Blended 

PC PC 

110x76 

167.6 g 

IO:'i g 

Unit : m'month 

Dyed Yarn-Dyed Tot;il 
I 
I 
I 

I 
--i 

135.()(l(} I CKl.000 124.XOO 359.XOO I 
950.()()() 6:'i I .(l(l() 27).()()() I .X76.(l(l() ! __ ___.__ ______ ,______ _____ ,___ _____ _ 

I 
I 264.200 ! 

264.2()() 

__ 1._o_xs .ooo I u11 ;.2c;-i ______ J-~-~-.x-·cx_>_,.... ·--2-5-<X->.~-K~>C-' ___ J 
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3) 7\fachincry and Equipment 

a) Yam dyeing mal·hine 

For the warp dyeing machine. a beam dyeing system with easy yam handling 

was adopted. It also allows the dryer to be omiued. The beam. beamed softly in 

the weaving process. is dyed by the beam dyeing machine and dewatcred (re

sidual moisture ratio: 60 - 65C.c) using high-pressure (20 kg/cm~) compressed 

air. It is then sized in the weaving department. Fer weft yam. soft cheese is 

bleached. dcwatered and dried and delivered to the weaving process. 

b) Inspecting machine for grey cloth 

For P/C Ne 45 poplin. grey cloth will be purchased. The same machine with a 

sec-through lamp, used for product inspection. was adopted for the purpose of 

conducting acceptance inspections of cloth. allowing oniy those products which 

pass inspection to continue on to the mill. 

c) Gas singeing and desizing machine 

Gas singeing will be performed using Bangladesh's abundant natural gas. A 

water-cooled roll will be provided so as not to damage the texture of the polyes

ter/cotton blended cloth. Also. a mechanism capable of adjusting the degree of 

singeing by changing the burner angle was adopted. Safety devices for automatic 

gas shutoff in the case of eme1.:._:ncy stoppage. backfire detection. etc. have been 

provided. To remove the sizing agent applied in the weaving pr0<:css after gas 

singeing. the cloth is immersed in a solution of desizing agent in batches and left 

turning undisturbed for 6 - 8 hours to proceed with dcsizing. Yarn-dyed textiles 

will be treated continuously by connecting gas singeing and the subsequent scour

ing and bleaching range to prevent color tr•msfer. 

d) Scouring and bleaching range 

After the cloth is washed sufficiently in water after the dcsizing treatment. it is 

impregnated with an alkali scouring solution. treated in the reaction chamber for 

45 - 60 minutes and rinsed sufficiently in water. Then it is impregnated with a 

peroxide bleaching solution. treated in the reaction drnmher for 40 - 50 min

utes. rinsed sufficiently in water again and dried. The pre-treatment process is an 

important process which affects the quality of the next process and 70 <;( of the 

finished product's quality is decided at this point. so machinery and equipment 

were selected with care. 
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e) Mercerizing machine 

The clip chain type was adopted in view of size stability and glossing of I 00 <;(

cotton textiles. In Europe. the chainless type is popular. This is excellent in 

maintenance. operability. etc. and presents no problem in polyester/cotton blended 

cloth. The chain type is necessary in view of quality. however. for the high

grade cotton cloth to be manufactured at this mill in particular. The control of 

the caustic soda solution is important. Auxiliary equipment is arranged to circu

late a controlled solution with a unit to control concentration and temperature 

being provided. As caustic soda will be used in large amounts, a caustic soda 

recovery unit was adopted to recycle chemicals and to alleviate the burden of 

waste water treatment. The large amount of cooling water for the caustic soda 

solution cooler and recovery unit will be recycled by a cooling tower. 

f) Heat setter 

A pin-type stenter will perform heat treatment (200 - 220 'C) for enhancing the 

size stability of the polyester/cottGn blended cloth to account for 75 % of the 

total production amount. An over feed unit will be provided to improve size 

stability. Thenno-fluid will be used as the heat source and natural gas is used for 

its heating unit. 

g) Hot flue dyeing machine 

The hot flue dyeing machine is composed of the three sections: the padding 

mangle. the pre-dryer and the hot air dryer. First. the clcth is immersed in the 

dye solution and squeezed evenly. Therefore. a system to pressurize the mangle 

by air pressure between the rolls and by oil pressure inside one roll was adopted. 

Then the cloth is pre-dried with a drying ratio of about 30 % by the pre-dryer 

using an infrared lamp with little migration of the dye within the cloth and is 

dried completely with a hot blast dryer. The cloth will be sent to a fixing ma

chine since the dye will just be made to adhere uniformly and dried in this 

process. 

h) Thermofixing machine 

The thcrmofixing machine performs high-temperature hot blast treatment in or

der to fix the reactive dye to the cotton fiber and the disperse dye to the polyes

ter fiber. Thermo-fluid will be used as the heat source just as in the heat setter. 
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i) Pad-steamer 

The pad-steamer fixes the vat dye to the cotton fiber and washes the reacti\·e 

dye and disperse dye using steam. It is composed of the padding mangle. the 

steamer. the airing arrangement and the water-washing dryer. 

A steamer of the triangular roof system not using the heater was adopted in order 

to avoid over-drying by steam. In the dyeing process, reactive dye is used in 

about 90 % of the cotton and vat dye is used in about l 0 %. For polyester. 

disperse dye is used. For the polyester/cotton blended cloth dyeing method. the 

one-bath method was adopted for light and medium colors and the two-bath 

method was adopted for very deep colors. 

j) Finishing stenter 

The finishing stenter finishes all the prod Jct kinds. It is composed of a I 0-ton 

mangle. a hot flue type pre-dryer and the ~in-type stenter. It was sclc~ted in view 

of performing such finishing as resin finishing, soft finishing. etc. A weft si1aight

ener will also be provided for yarn dyeing. Because thermo-fluid will be used as 

the heat source, high-temperature treatment will also be possible. 

k) Baking machine 

The baking machine fixes resin as mainly light resin and ordinary resin finishing 

was chosen as the main approach in the design. Thermo-fluid is used as the heat 

source. 

I) Compressive shrinking machine 

The compressive shrinking machine is used for pre-shrinking cotton textiles and 

adjusting the feeling of the fabric, e.g. flexibility, for polyester/cotton blended 

cloth. It is composed of the damping unit. the rubber shrinking unit and the 

blanket palmer. 

m) Inspecting machine 

The inspecting machine f ceds back the results of product inspections to maintain 

and improve quality. It will be equipped with a sec-through lamp to facilitate 

inspection for defects. It will be also equipped with a counter to measure length 

while inspecting cloth. 

n) Cloth windi:-ig machine 

The finished product will be shipped wound on a round paper tube (diameter 50 

mm) which will be supplied 10 the sewing mill. An easy-working indirect wind-

6-34 



ing-up system was adopted. A machine which can supply and change t:tc paper 

tubes easily was selected. 

4) Specifications of Production Machinery 

The specifications of production machinery arc shown in Tables 6-15 and 6-16. 

5) List of Auxiliary Equipment and Accessories 

The auxiliary equipment and accessories were selected as shown in Table 6-17. 

Major equipment is explained and their fe.nures are described. 

a) NaOH recovery unit (FA- I) 

To recycle the large amount of caustic soda (NaOH) used m the mercerizing 

machine, a recovery unit will be provided. Also, as 25 ton/hr of water is required 

for cooling. a cooling tower is provided for recirculation. 

b) Electric vacuum cleaner (FA-I 2) 

The filters attached to such hot blast circulating machines as the hot flue dryer. 

the stenter. etc. need be cleaned from time to time so an electric vacuum cleaner 

will be provided. The elec~ric vacuum cleaner may also be used for cleaning the 

machine room of cotton dust. 

c) Jet cleaner (FA-13) 

A jet cleaner was adopted to clean the machines (the water-washing machine. 

etc.) by blowing off the yam dust and other dust stuck to its comers with high

pressure water. 

d) Homogcnizer(FA-14) 

While recent dye has been pulverized to increase solubility. a special mixer is 

necessary for complete solution. 

c) Strapping machine with roller conveyer (FA-16) 

The product is finished ultimatdy as wound round. For shipment. six tubes arc 

put in a carton box. A strapping machine with a roller conveycr was ••doptcd to 

band the carton box. The roller conveyer will be arranged in the machine's 

strapping part to introduce the carton box into the machine. 

f) Weft strnightener (FA-29) 

In finishing yarn-dyed textiles in particular. the grade of the product is affected 

if the cloth is distorted. The weft straightener. laid out at the inlet of the stcntcr. 

automatically detects and corrects distortion. 
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g) Maintenance tools (FA-30) 

For m;Khine tools. a workshop is provided for the whole mill. So tools for minor 

repairs in the dyeing and finishing department have been prepared. They arc 

required also f01 the installation of machinery and equipment. 

6) Testing Machines. Equipment and Tools for the Laboratory 

The dyeing and finishing department's laboratory must be a leader in dyeing and 

finishing technology and the center for clarification of quality problems. There

fore. high quality testing equipment for conducting performance tests using samples 

and tools for measuring the finishing conditions. etc. are necessary. 

The following three groups of equipmeP.t and tools have been prepared as shov .. ·1 

in Table 6-18: 

(a) Testing machines and equipment 

(b) Model machines for testing 

(c) Measuring tools 

6.4.3 Machinery Layout Plan 

The major product flow in the mill has been designed to be U-shaped so that the 

product is input and output on the same side of the mill. The flow of the indi

vidual product type is not completely U-shaped. however. since all the product 

types do not pass through the same processes. To simplify product conveyance. 

considerations have been taken to reduce the convey;mce of product kinds of large 

quantities. The yam dyeing mill exchanges yam with the spinning and weaving 

departments totally irrespective of the textile flow. The mill height differs between 

the yarn dyeing and textile finishing mills. An effective height of 8 m is required 

for the yam dyeing mill and 6 m is required for the textile finishing miil. A space 

large enough for stocking about 2 days' equivalent of grey cloth and products has 

been allocated in the warehouse in the mill for prepar;1t1on and assorting. Small 

rooms such as the office. the maintenance room. etc. have been arranged on the 

main road side. The NaOH recovery unit. the NaOH dissolving unit. the cooling 

tower and the dlernical stock tank have been planned outside the mill on the 

opposite side of the main road. 

The dyeing and finishing department layout is shown in Figure 6-8. 
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. - i Soft aeaming y y 
'.YD- 1 I Beam Dyeing 6 6 

I 
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- j Soft Winding 

: YD- 2 i Cheese Dyeing 
I 

, YD- 3 Cheest Drying 
i 

Rewinding I 
I 

Weaving 0 l 
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0 
~-__._---------~----~1--+-_ __._ __ -+---+--+-----1---
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'.DF- 1 Inspecting (Grey) ' 
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and Desizing 
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OF- 5 j Heat Setting 
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'.OF- 7 / Thermo fixing 
: I 
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, OF - 8 i Pad Steaming 
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•c 
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' ., 

a:: 
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> 

! OF_ 11 j' Cor:1pr.essive 

----~-+---------~l 

:oF-12 Inspecting 
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---"---------·-· ··--· ···- .... . -···. -··· ... -

Treat D : Other section 

Figure 6- 7 PROCESS FLOW CHART OF DYEING AND FINISHING 
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O'l w 
co 

\lurkiin: huun;: 

24 lw.'day 

350 d;ws/y•!<U' 

Tub.le G-12 CALCULATION TABLE FOH DYEING AND FINISHING PHOCESS 700. Oil hr. 'mo11 th uy 3 shift:; 

I ~0 -
100 % Produc- .ktllill Total 

l'n><.:'--'s..'i fiU.·1·.fobr·ic !~livery l'roduct~on ti on Production Shift Required Uilculatt'CI Calculall"-I Nut<' 

I l 
Spe•"-1 per ~ladai ne Factor per Machine !no.) Production Nu. of Machines .'fo. uf ~lm.:hirws 

I --
nt 'min. m.·1IOW' '\; nttlIOW' m/month m1l10W' I llF- I I !nspt'l'!in~ 1~-,.~l I' C l'oiil in 40 2.400 50 I. 200 3 1.613.810 2.306 I. 92 2 sr•ts 

'."'- ? j Gas s111~l'in.: ;uttl fl,•,:i1i1u: I' ·c l'opl in !){) 5.-100 85 4 590 l 1.ll~i.~!O 2. 702 '·" ) I I C. Rn~id 80 -1.800 85 4.080 3 362,680 519 0. 13 0. 112 

I llf- 31 Scu1u· i ru: ;111<1 'll •• . .-1ch i ru: 

C. Gab••nlino• 80 4.800 85 4.080 l 266,315 380 0. 10 

p:c l'uplin 80 4 .. ~oo 90 4.320 

} 
1.891.010 2.702 0. 63 

} I 
C. Broad 60 3.600 90 3. 240 3 362.680 519 0. IG 0.9<: 

C. Gabcnline ~5 3.3UO 90 2.970 266,315 380 0. 13 

[If- -I \lt•r-c<'rizin~ I' C l'u1•lin 75 -1.500 90 4.050 1 I. 891. 010 2. 702 0.67 

} C. Dro;ul 65 3.900 90 3.510 3 362,680 519 0. 15 0. 9:1 

C. Gaoc•r-tlinL' 65 3,900 90 3.510 J 266,315 380 0.11 

Df- 5 lleat setting f'.c Poplin 55 3,300 85 2.805 3 1. 891. 010 : ?.. 702 0. !J7 

DF- 6 !lot flue llyeiM PiC Poplin 50 3.000 60 
1.800 } 

718. 2112 ' I. 026 0.57 

} C. Rrnad 45 2. 700 ' 60 I. 620 3 JOO. 800 144 0.09 0.93 

(. Gabl•rdine .io 2.400 60 I.HO 266.315 380 0.27 

PF- I Tiw11111ifi.~inK all kinrls ~o I. 800 85 1.530 3 985.013 1.407 U.92 
' 

[If- s !~kl S!l';llllinl{ P/C Poplin -15 2. 700 75 
2. 025 l 7111. 282 : 1. 02S 0. 51 

} C. llrorul 4(J 2.400 75 1.800 3 100, 800 ' 144 0.08 0.1!4 

C. Gaberdine 351 2.100 75 I. 575 266.315 380 0.25 

[lf- 9 Finish StentPr l'/C Popi in BO uoo 85 '·"' l 1.891. 010 2. 702 0.67 } 
i.~. lkoad 65 3,900 85 3.315 3 362.680 519 0. 16 0. !Hi 

C. Gabe1-tline tiO 3.600 115 3,060 266. 315 380 0.13 

[lf- lll llakiru: I' C Poplin 40 2. 400 85 2.~o } 1.8'.JJ. 010 2. 702 

'" } I C. llrurnl 30 I. SOD Sil 1. 530 3 171.520 m 0. lG 1. Ii I 2 :-:l'l:; 

I C. Gabt•nli11'! 30 1. 800 85 . I. 530 126.015 1110 0. 12 

!JF-11 I C1.,,.1rt•.-;.-;iH• Slu·inkim: PT Pu;ilin 75 4.500 90 '·"' } 1.891. 010 2. 702 0.67 

} I r. llni;lll 60 3.600 90 1.240 3 362.680 519 0. 16 0. !Ji) 

' 
I C. Ga!Jt•nli Ill' 551 3. 300 I 90 2.97(1 266.315 3110 0. 13 

! l'F-12 ! lrq•~·t ini: all fal>1·ics 

I 
.jQ 2. -100 55 I. 320 I 3 2.520,005 :i. 600 I 2. 73 :! St't:; I 

I PF-13 I wiodin•: I all fol>ri<':; 50 I 3. ODD I 70 I 3 2.520.005 3.600 I ~·1 2. JOO . '- 2 ~-i1•f ~l_J 



Tnbl.e 6-13 CALCULATION TABLE FOR WARP YARN ON BEAM DYEING 

Dyeing ('.a!cu-

~o. ltC'Jll wt x Colour Wru11 yarn C:Olor O.)M lot Yarn weight Kier Cycle lated Tolnl Nu. of days 

x Design J('flgth % per per &<1111 U:l1-Ccity per No. of on each kier 

per Benm ~l.-t- ~- ~i Colow· ibs--:-~ - lleys ll<\ys JO-kn T9ii-Kg [-isii K rzoo K -i 

()) 

' w 
tO 

---:~- I 000/2 x ()180/2 2. 750m x I x 15 3. 402m 85. 2 W=J2 (568) 62. 9 ; 28. 5 200 x 2 6 5. 0 I J 5. 0 / 

127 x 73 (3720. 5y) 14. 8 C= 2 (592) 65. 6 I 29. 8 90 3 5. 0 I 5. 0 I 
HI. 250J. PD•21592) ! 90 ' 1. 7 I 1. 1 j 

A- 2 CllB0/2 x ()180/2 2. 750m x Ix 15 3.402m 50.0 W= 7(572) 63.4 28.8 200 6 2.5 ' 2.5 

127 x 73 (3720.Sy) 50.0 C= 7(572) 63.4 28.8 200 3 5.0 II 5.0 

,141.250)111 P8'=7(572) 200 9 1.7 I 1.7 

:\- : C~0/2 x 000/2 2. 640m x 2 x 16 3, 266m 66. 0 W= 9 (537) 62. 4 28. 3 150 x 2 6 5. 4 I 5. 4 ' 

127 x 73 (3571.8y) 30.3 C-!=5(485) 51.6 23.4 150 3 5.3 I 5.3 

(42. 240)11 3. 7 C-2=1 (296) 31. 5 14. 3 30 3 5. 3 5. 3 j 

PB= 6 200 9 1.8 I 1.8 

i I 

I I I : 

B- 1 P'C -15 x P/C -15 3.080m x 1 x 30 3.870m 85.2 W=I0(59J) 66.2 30.0 150 x 2 6 10.0 \ 10.0 j 

110 x 76 (4232. 3y) 14. 8 C= 2 (513) 57. 5 26. I 90 3 JO. 0 i JO. O ~ I 
(92 . .JOOlm PB=2 ' 90 9 3.4 I 3.4 I !, 

i I I 
I I j ! 

I I , 

B- Z P/C -15 .~ PIC 45 3. 080m x 1 x 30 3. 870m 50. 0 W= 6 (578) 64. 7 : 29. 4 200 6 5. 0 I I i 5. 0 ; 

110 x 76 (-1232. 3y) 50. 0 C= 6 (578) 64. 7 ! 29. 4 200 3 10. 0 i ! : 10. 0 . 
I • I ' . 

(92.400) m PB=6 (578) ! 200 9 3. 0 I : · 3. 0 ' 
. I 

; I ; 

B ·3 P:T 45 x P C 45 3. 190m x 2 .~ 29 4. OOSm 66. 0 W= S (572) 66. 4 i 30. l 150 x 2 6 9. 1 . 9. 7 

l to x 1s 14383. 2yl : 3". J c-1=rn2s1 Go. 9 • 21. G 150 3 9. 1 , 9. 1 ; 

!92. 510)m 1 3. 7 C-2=1 (257) 29. 8 i 13. 6 30 3 9. 7 9. 7 f 

. Pll=5 : E>ll 9 3.2 : 3.2 

· Tot;1l days 15. 0 i 20. l : 43. 3 · 34. 0 · 

: I ~o. of lih!rs 0. 514 : 0. 689 : I. 485 . l.IGG : 
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Tnble G-14 CALCULATION TABLE FOH WEF"T YAnN ON CJJEESE DYElNCi 

I ~o. I ltrm 
I I 
I I 

l I I 
f -:.\~ nl\!1 ·2 x rn~n. 2 I 

- 2 I l 2i .x 73 I 

I 

I 
I 
I 
I 

I 
l 
I 
I 
' i 
I 
i 
I 

J 
-2' 
- 3 i 

I 
i 
I 

I 
I 
I 
I 

I 
! 
I 

i 
I 
I 

i 
I 

' i 
I 
I 
I 
i 
I 

i 

... '(; 45 .x ~,_c 4~ I 
JlO .x lb I 

I 
I 

I 

I 
i 
I 
I 
I 
I 

Lot x Col1w 

.x Desi i:n 

I 

I 

I 
I 
I 

I 

Pnxluction 

per month 

lt.s Kg 

20.32i'> 9.220 
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hem No. 

YD-I 

YD-2 

YD-3 

Table 6-15 SPECIFICATIONS OF MAIN PRODUCTION MACH!'.\ERY 

(YARN DYEING> 

Machine!Equipmcnt 

Beam Dyeing Ma.:!'.ine 

I) Loading capacity : 200 Kg x I sets 

150 Kg x 2 sets 

90 Kg x I set 

30 Kg x I set 

2) Auxiliary equipment and systems for each machine 

Control panel 

Service tank 

High prcs.,urc extract system 

High temperalure drainage system 

Automatic operation system 

Autom.uic dosing system 

3 sets of beam carrier 

3) Max. tcmpcralure and pressi.re 

140 t: and 4 Kglcm 1 

Cheese Dyeing Machine 

I) Loading capacity : 200 Kg x I sci 

2) Auxiliary equipment and syslcms 

Conirol panel 

Service tank 

High pressure extract sy~tem 

High temperature drainage system 

Automatic operation system 

Automatic dosing system of service tank 

3 sets of cheese carrier 

3) Max. tcmpcralure and pressure 

140 t: and 4 Kglcm 1 

Cheese Dryer 

I J Loading capaciry : I 00 Kg x I sci 

2) Max. lempcrarurc and pressure 

120 'C us mg 5 Kg 'cm1 of sream 

3) Auxiliary equipment 

Air srarion 
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Quan1i1y 

5 SCIS 

I SCI 

I sci 



I Lem No. 

DF-! 

DF-2 

IJF-3 

IJF-4 

Table 6-16 SPECIFICATIONS OF MAIN PRODUCTION MACHINERY 
(FINISHING) 

•taclii ne/Equ i pm en t Quan l i ty 

Inspecling Machine (for grey cloth) (Roller width 
I) Machine speed : Max. 60 m/min. 

I. 800mm) 2 sels 

2) Machine arrangement 
Inspecting board with see-through device and 

cloth length counter 
Plaiting down device 

Gas Singeing Machine (Roller width 
I} Machine speed : Max. 120 m/min 
2} Machine arrangement 

4 brushes brushing unit 
2 burners gas singeing unit 

Energy so~rce : Natural gas 
I washing unit (3 Lons) 

l.800mm) 

saturater unit for desizing (I ton) 
Balch up device : Max. I. 800 mm in diameter 
Cyclone type dust collector 
Chemicals feeding unit(500 Q x 2 tanks with mixer) 

s~ouring and Bleaching Range (Roller widtl1 : l.800mm) 
1) Machine speed : Max. 100 m/min. 
2) Machine arrangement 

l open washer(! ton) 
2 horizontal running type washers(3 Lons) 
I saturater for scouring(! ton) 
No.I reaction chamber (4.000m at 120g/m 2 of cloth) 
I open washer(! Lon) 
I horizontal running type washer(3 tons) 
Saturator for bleaching (11202. I Lon) 
No.2 reaction chamber (4.000m al 120g/m2 of cloth) 
l open washer (I ton) 
2 iwr i zon lal running type washers ( 3. 5 lo ns) 
24 cylinders drying unit(2 cylinders for wale1· cooling) 
Cloth delivery : Large balch(Max. diameter : 1.800 mm) 
2 units of chemicals feeding unit 

(500 Q x 2 tanks with mixer/unit) 
Counter flow system for water 

Mercerizing Machine (Roller width 
1) Machine speed : Max. 80 m/min 
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l. 800mm) 

l sel 

1 line 

l l inc 



I lem No. 

DF-5 

DF-G 

Df-7 

Machine/Equipment 

2) Machine arrangement 
No.I padder(lO tons) 
Tension cylinders 
No.2 padder(l5 tons) 
Stentering machine with shower and suction device 
Mangle unit (3 tons) 
2 enclosed type washing machines (1 ton. 3 Lons) 
1 horizontal running type washer 
2 open washer for neutralization (1 ton) 
1 horizontal running type washer (5 tons) 

Quan lily 

24 cylinders drying unit(2 cylinders for water cooling) 
Cloth entering and delivery : Large batch and plaiting down 
NaOH solution feeding and circulation unit 

with concentration and temperature control unit 
Chemical feeding unit : 500 2 x 2 tanks with mixer 

for neutralizing 
Counter flow system for water 

Heat Setter (Roller width : I.800mm) 
1) Machine speed : Max. 60 m/min. 
2) Machine arrangement 

Stenter : !l chambers (Max. temperature: 230°C) 
Energy source : Thermal fluid (without boiler) 
Waler cooling cylinder : 2 cylinders 

1 set 

Cloth entering and delivery : Cloth carrier and plaiting down 

llot Flue D)eing Range (Roller width : 1. 800mm) 
I) Machine speed : Max. 90m/min. 
2) Machine arrangement 

Padding mangle (Uniform squeezing type) 
Predryer unit (Electric) 
Hot flue dryer 
Air blow type cooling unit 

l line 

Cloth entering and delivery : Cloth carrier and plaiting down 
Chemicals feeding tank(500 Q x 2 with mixer) 

Thcrmofixing Machine (Roller width I. 800mm) 
1) Machine arrangement 
2) Preheating cylinders 

Cloth capacity : 80 m 
2 water cooling cylinders 
Energy source : Thermal fluid(Max. temp. 230"C) 

I ~;el 

Cloth entering and delivery : Cloth carrier and plaiting down 
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Item No. Machine/Equipment Quantity 

DF-8 Pad Steamer (Roller width : 1. 800mm) I set 

DF-9 

DF-10 

DF-11 

1) Machine speed : Max. 80m/min. 
2) Machine arrangement 

Padding mangle (3 tons) 
Steamer (40 m capacity) 
I open washer 
Airing unit (30 m capacity) 
7 open washer 
24 cylinders drying unit 
Cloth entering and delivery : Cloth carrier and plaiting down 
3 units of chemicals feeding tank(500 Q x 2 with mixer/unil) 

Finishing Stenter (Roller width : l.800mm) 
1) Machine speed : Max. 80 m/min. 
2) Machine arrangement 

2 rolls padding ur.i t (10 tons) 
Predryer : Hot flue type 
Weft streighlener 
Slenter : Pin lype. 6 chambers(Max. temperature 160"C) 

Heat source : Thermal fluid 
2 water cooling cylinders 
Chemical feeding device (500 Q x 2 tanks with mixer) 

I sel 

Cloth entering amd delivery : Cloth carrier and plaiting down 

Baking Machine (Roller width : 1.800mm) 
1) Machiue arrangement 

2 preheating cylinders 
Cloth capacity : 80 m 
2 water cooling cylinders 
Energy source : Thermal fluid (Max. Temp. l GO"C) 

2 sels 

Cloth entering and delivery : Cloth carrier and plaiting down 

Compressive Shrinking Machine (Roller width : 1.800mm) 
1) Machine speed : Max. 80 m/min. 
2) Machine arrangement 

Cloth entering and feeding device 
Spray damping unit 
Rubber belt compressive shrinking unit 
Felt blanket drying unit 
2 cooling cylinders 
Plaiting down delivery device 
Shrinkage lest equipment 
Washer. dehydrator. flat prc:;s and marker (50 cm) 
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Item No. Machine/Equipment 

DF-12 Inspecting Machine (Roller width l.800mm) 
I) Machine speed : Max. 60 m/min. 

DF-13 

2) Machine arrangement 
Inspecting board with see-through device and 

cloth length counter 
Plaiting d~wn device 

Cloth Winding Machine (Roller width l,800mm) 
I) Machine speed : 50 m/min. 
2) Machine arrangement 

Cloth winding machine on paper tube 
with cut mark-detector 
and cloth length counter 
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3 sets 

2 sets 



No. 

FA-I 

rA-2 

FA-3 

FA-4 

Fr\-5 

FA-6 

FA-7 

FA-X 

FA-9 

FA-IO 

FA-II 

FA-12 

FA-13 

FA-14 

FA-15 

FA-16 

FA-17 

FA-IX 

FA-19 

FA-20 

FA-21 

FA-22 

FA-23 

FA-24 

FA-25 

FA-26 

FA-27 

FA-2X 

FA-29 

rA-30 

Tahk 6-17 :\FXILl.-\RY EQL'IP!\tE:'\T :\:'\O ACTESSORIES 

tDYEl'."\G Fl'."\ISHl'."\G1 

Name nf E4uipmen1 

NaOH rc.:overy unit 

5• Be-32° Be. 2.000 Kg'hr 

NaOH stlx:k and service tank 

Sewing machine with stand 

O\'erlock stitch X sets 

Chainstitch 4 sets 

Double chainstitch 2 sets 

Fork-lift truck( 1.5 tons. gasoline) 

Hand lift truck( 1.5 tons) 

Batch carrier(A-typc large batcher) 

Batch carrier truck 

Cloth carrier 

Chemicals and parts carrier 

Pallet( plastic) 

B:ilance(200 gr. I Kr. IO Kg. HX> Kg) 

Electric \'acuum cleaner(for industry) 

Jct ckaner(50 Kgicm:) 

Hom\)genizer(lor 2 • 20 • 50 ) 

Mixing lank and tools 

Strapping machine with roller rnnveyer 

2-ton double rail crane 

Dyeing beam 

Blind beam 

Heam stand(R bcams1stand) 

Dyeing bobbin 

Spacer 

Blind hohhin 

Blind tube 

Chee\e truck 

Pans hox(Pla\tic) 

Pinking scissors 

Other scissors 

Weft straightener for finishing stenter 

Mainten;m~·e toob 
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Quantity 

I L'.nit 

l lot 

14 sets 

2 sets 

4 sets 

20 sets 

2 sets 

240 SC[S 

20 sets 

ICXI pcs. 

13 sets 

2 sets 

2 sets 

9 sets 

I lot 

I SC( 

I Sl't 

120 sets 

X sets 

15 sets 

.\CX>O pcs. 

7<XI pcs. 

30 pc\. 

5 pcs. 

20 sets 

20 pcs. 

5 rx·s. 
20 rx·s. 

I ~ct 

I lot 



Tahk 6-IX LABOR:\ TORY EQUP~IE'.\T A'.'D TOOLS 

'.':o. 

I. T csting Machines anJ h1uipmcnt 

FL-I 

FL-2 

Fl.-3 

FL-4 

FL-5 

FL-6 

Fl-7 

Fl-8 

Fl-9 

R..-IO 

FL-II 

FL-12 

Fl-13 

FL-14 

FL-15 

FL-16 

FL-17 

FL-IX 

FL-19 

FL-20 

Computer color matching system 

with on-line system to FL-2 

Automatic color dcspcnsing system 

Tensile strength iester ( lnstron type) 

Te;1ring tester ( ElcmcnJorf type) 

Fadcomcter (Xenone lamp type) 

Launder tester(X beakers) 

Ruhhing tester 

Hot pressl Iron tester: I head type l 

Pilling tcster(ICI type. 3 !loxes) 

Perspiration tester 

Grey scales. blue scale and 

standard adjacent fabrics 

Water distiller(2 /hr) 

Elel·tric water bath(8 beaker~;) 

pH metertpH o- 14) 

Homogenizer(0.3 ~- 2 

Digital halance(200 g) 

Balance(200 g. I Kg) 

Glassware. plastics & testing tools 

Standard reagents for analysis 

Testing tahlc with sink 

2. Model M:K·hines for Test mg 

FL-21 Padding mangle( 4 tons) 

FL-22 

FL-23 

FL-24 

FL-25 

FL-26 

F-1.-27 

Padding mangle(2 rons) 

Heat setting and them1ofixing mad1ine 

Pad-steamer 

Testing oven 

Cylinder dryer 

12 Color dyeing machine 

3. Measuring Tools 

Fl,. 28 A nen1< >nlrtcr 

Fl.-29 Ruhher hardness tester 

FL-:10 T<!1.:horne1cr 

FL-3 I Dcnsimetcr 

H.-32 Light srnpc(X 30. X 10<)) 
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I l11t 

I IPI 

I set 

I set 

I set 

I set 

I set 

I set 

I set 

2 sets 

I lot 

I set 

I set 

I set 

I :-.ct 

I set 

J sets 

I lot 

I lot 

I set 

I SCI 

I SCI 

2 sch 

I set 

I set 

I 'Cl 

I set 

I sci 

2 \l'l' 

2 sch 

2 sch 

4 sci' 



6.5 Electrical and Mechanical Engineering Works 

6.5. l Electrical Equipment 

1) Electricity Load 

The electricity load required for the new project is shown in Table 6-19. There is 

a large difference in the load of electricity due to some fluctuations in the run!ling 

condition of the production machinery and large changes in the refrigerator load 

between summer and winter. 

Table 6-19 : ELECTRICITY LOAD 

Department 

I 
Demand I Mean of Load I 

KW I KW I 

I 
Spinning Summer 

I 
3.843 3.651 i 

I Winier .~.145 2.988 I 
I 

I 
Weaving 

I 
Summer 1.453 1.380 

Winter 1.226 1.165 
I 

Dvein° , e Summl'r 1.156 1.040 

Winter 1.156 1.040 

Total Summer 6.452 6,071 

I Winter 5.527 5.19J 
l 

2) Load Sharing between Power Reception and Power Generation 

The reliability of the Bangladesh Power Development Board is not so high due to 

frequent power failures. In the weaving and dyeing departments. the production 

amount and quality arc greatly affected by power failures. So a gas engine power 

generation system. using naturnl gas. will be installed to supplement power recep

tion from BPDB. The load sharing ratio between power rel·eption from BPDB and 

in-house power generation is shown in T<1blc 6-20. 
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Table 6-20 : :-~.LLOTTED ELECTRICITI" LOAD 

Dcpartmenl Season I BPDB's Power In-house Generalion I I 
KW KW 

Spinning Summer 3.843 Chiller 660 

Winier 3.145 Produc1inn 700 

Wea\·ing Summer Nil 1.226+230 (Chiller) 

Winier Nil 1.226 

Dyeing Summer Nil 1.156 

Winier Nil 1.156 

To1al Summer 3.843 3.272 

I Winier 3.145 3.082 

The BPDB power reception system and the power generation system are normally 

run individually. In view of decreasing the running costs. maximum us-:: of gener

:>ted power is recommended. When the load is expected to change from one to 

the other. the two supplies will run in parallel for a very short time when switch

ing over the load. If running in parallel for a short time is impossible due to 

BPDB's standard, the load will be stopped once and switched over. 

3) Outline of Power Reception Equipment 

The power is to be received from the nearest BPDB sub-station via a dedicated 

power distribution line. While this power receiving line equipment is to be in

stalled by BPDB. the expcn~cs required for the equipment are to be borne by this 

project as work costs. 

- Power receiving line voltage and frequency: 3-phase, 11 kV. 50 Hz 

- Power reception contract (demand): Category "F". 3800 kW Figure 6-9 

shows a skeleton diagram of power reception equipment. 

4) Outline of Power Generation Equipment 

The power is generated by the gas engine using natural gas as fuel. 

Two gas engine generators arc to be installed and operated simultaneously. thus. 

no spare m1.1chinc is installed. The gas engine needs to be stopped as planned for 2 

- 3 hours regularly (about every 3 months) for inspection and maintenance of its 

plug. Furthermore, planned stoppage for I - 2 days is necessary once a year at the 

time of inspection and maintenance. 
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It is necessary to conduct overhaul every 4 - 5 years and this will take about I 0 

days. As there is no spare machine for power generationt. an elaborate mainte

nance plan and prior securing of parts are necessary. 

- Power generation equipment output and number of units: 1.7 I 5 kW (2.144 

kVA). 2 units 

- Power generation equipment voltage and frequency: I I kV. 3-phase. 50 Hz 

The gas engine's emission gas is exhausted after waste heat is recovered by the 

waste heat boiler. 

5) Power Distribution Equipment 

Power distribution lines are connected respectively to the I 1-k V power distribu

tion board's power reception (R-Bus) and power generation (G-Bus). Adjustment 

and switching arc performed on this power distribution board if the electric power 

load fluctuates largely from nne sc•1son to another and at power reception or 

power generation failure. 

6) Sub-station Equipment 

The I I-kV primary switch. the transfom1er. the LT power distribution bo•ird and 

the capacitor pane as shown in Table 6-21 arc installed in the spinning. weaving. 

dyeing and finishing. and utility buildings. Figure 6-9 is a skeleton diagram of the 

sub-station equipment. 

Table 6-21 : CAPACITY AND NUMBER OFTRANSOFORMER FOR SUBSTATION 

I Voltage C~p;1ci1y of I Numhcr of 1 
I Tr;msfom1er I Transfom1ers I 

Dcpanment Peak Load 

S 1S Spinning 3.14:'iKW 3.700KVA I llKVi4l:'i\'-2..JOV l.:'iOOK\'A ! 3scts ! 
>---------<~- . ---------, 

l.226KW l.442KVA I ditto 1.:'iOOKVA I I sci i SS Weaving 

Dvcin" SS 
.....__ ___ __,.____ ~ ' I 

1.156KW l.360K-~ ditto ---+-1_5_01_1K_V_A __ ~-~~~\;-·1 ___ 
1 - "' 

Utilities SS _____ 1__!52KW l.O!iSKVA~l ___ <l_i_11_0 ____ L 15!XlKVA \ l~o;~~--j 
S'S : Suh-station 

The capacity of the transformer is selected so that the normal load is within the 

range 70 <;;. - 80 c;;.. where transformer efficiency is highest. 

The indoor type. oil-immersed transformer was adopted. 
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The LT and the panel arc cubicle switchgear. Each branch switch will be a MCCB 

(Molded Case Circuit Breaker) with sufficiently protectable short current capaci

ties. 

Generally speaking. the motors used in the spinning. weaving. dyeing and finish

ing. equipment etc. t.ave small power factors. Therefore. a capacitor will be con

nected to maintain the power factor in the transformer at about 80 % - 90 %. An 

automatic power-factor regulating capacitor was adopted. 

7) Low-Tension Power Wiring 

The LT and power wiring to the process line and the utility line in the mill are 

designed according to the following standards: 

- Selection of main cable: Specified in Table 6-22 

- Seiection of branch cable: Specified in Table 6-23 

The main cable will be. in principle, laid in the cable rack in the ceiling and 

allowed to drop down to the LT and power distribution board per load group from 

the ceiling. 

The branch cable will be. in principle. contained in PVC pipe buried in the floor 

and will be brought up to each machine and control panel from the floor. 

8) Lighting Equipment 

a) Target Illumination 

The target illumination is shown in Table 6-24. 

b) Lighting equipment 

For lighting. fluorescent lights with reflectors ( 40 W x I - 2 tubes) will be 

attached directly to the ceiling where the ceiling height is 4.0 m or less. 

A race-way or pipe pendant will be used where the ceiling is significantly high 

and where there is no ceiling. 

For places ;md locations where local lighting will be particularly required. light

ing equipment of a form which appropriately matches the machine has heen 

selected. In principle. the NYM cable <PVC insulated PVC sheathed) will he 

used in the lighting equipment. 
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Table 6-22 : CABLE SIZE & MCCB CAPACITY IN LT POWER LINE 

(50HZ 400V Inc.lucLion Motor) 

Tola.I ourput Cable size in Maximum OuL-put of Direct-start Motor in Circuit(KW) 

of Motors buried PVC 2.2 3.7 5.5 I 7.5 11 15 18.5 22 30 37 45 55 
in Circuit tube (mmz) MCCB Trip Capacity (A) 

(KW) (A) NYM4C NYY4C Direct start DirccL start/ -6 start 

4.5 10.0 2.5 2.5 20 30 
6.0 14.0 2.5 2.5 20 30 40 

7.5 17.0 4.0 2.5 30 30 40 ~0130 
en 
&. 11.0 24.0 6.0 4.0 40 40 40 50/40 75/45 
A 

15.0 32.0 10.0 6.0 50 50 50 50 15150 100/50 

20.0 42.0 16.0 10.0 (>() 60 60 60 75/60 100/60 125/60. 

25.0 52.0 25.0 16.0 75 75 75 75 75 10on5 125n5 125n5 
30.0 62.0 35.0 25.0 100 100 100 100 100 100 125/100 125/100 

35.0 76.0 50.0 35.0 100 100 100 100 100 100 125/100 125/100 125/100 

I 
40.0 86.0 50.0 35.0 125 125 125 125 125 125 125 125 125 125 

50.0 105.0 70.0 50.0 125 125 125 125 125 125 125 125 125 125 150 

60.0 125.0 95.0 50.0 175 175 175 175 175 175 175 175 175 175 75 200/175 

75.0 155.00 120.0 70.0 200 200 200 200 200 200 200. 200 200 200 200 200 



q> 
Vl 
Vl 

Motor 

Out-put Current 
(KW) (A) 

2.2 5.5 

I 3.7 8.7 
I 5.5 13.0 I 
l .... .> 17.0 ' 

11.0 2.i.o 
15.0 32.0 

I 18.5 39.0 

I 22.0 46.0 
30.0 (.2.0 

37.0 80.0 

45.0 95.0 

55.0 115.0 

75.0 115.0 

Table 6-23: SELECTION STANDARDS FOR CABLE SIZE & MCCB CAPACITY 

FOR MOTOR IN LT POWER CIRCUff 
(50HZ 400V Induction Motor) FOR LIGHTING & SOCKET-TAP 

Cable size in MCCB Capacity 
buried PVC tube Earth wire 

Branch Cable size in 40"C Air 

·- min. size Direct NYM4C NYY4C start -L:'.1.start 
Breaker NYA NYM NYY 

15A 2.5mm2 2.5mm2 2.5mm2 

2.5mm2 2.5mm2 2.5mm2 15 •• A 

2.5 2.5 2.5 30 .. 
4 2.5 2.5 40 .. 
4 4 4 50 30 
6 4 4 75 40 

20 2.5 2.5 2.5 

I 

25 4 4 2.5 

30 6 6 4 

10 6 6 100 50 

16 IO 6 100 60 
25 16 IO 125 75 

35 25 IO 125 100 
50 35 IO 125 125 

70 35 16 150 150 
95 50 16 200 150 

120 70 25 250 200 



Table 6-2.J : ILLUMINATION OFT ARGET 

Depart men! Position of Lighting Illumination 

of Target 

Blow Room Working Surface IOOLx 

Spinning CE.DF.ROV ditto 120Lx 

Ring Spinning ditto 150 L:\ 

Winder ditto 150Lx 

Air Jct L<xlm Sheet Surface 300Lx 

Weaving R1X1m Floor & aisles 50-100 Lx 

Warper Sheet Surface 300 l.x 

Weaving Warping R1xlm Around Warper Creel 200Lx 

Sizing MIC Sheet Surface 200-300 Lx 

Inspecting MIC 

I 
Sheet Surface 500Lx 

Folding MIC Working Surface 150Lx 

Cloth Repairing Table: I Working Surface 300Lx 

General interior of the plant 50-150 Lx 

Dyeing Local ligtiting for plaiting and sheet ~urface 200Lx 

Outdoor fao.:ilities I 50- IOOLx 

9) Other Equipment 

Sockets for motor-driven equipment and tools will be installed in the places 

required in the mill. For safety, the socket circuit will always be connected via the 

earth leakage breaker in the pov 1er distribution board. The ELB (Earth Leakage 

Breaker) sensitivity used in the socket circuit will be. in principle. a maximum of 

30 MA, within 0.1 scconJ. 

A motor siren or bell will be provided in the mill for signaling the start of work. 

meal time. the end of work and emergencies. 

6.5.2 Intake of Natural Gas 

The energy sources used in this project arc electric power f;om BPDB and natural 

gas used for power generation. steam generation and as the heat medium. The 

natural gas is to be supplied from PETRO BANGLA (Bangladesh Oil & Mineral 

Corporation) as mentioned in Chap!er 4. 

PETRO B/,NGLA's naturnl gas pipe line. at a pressure of 150 psi. is laid under 

major roads in the city to send natural gas to major pt.ices of demand. 
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The natural gas will be taken in through the branch pipe from the nearest main 

pipeline and supplied to the gas engine at a pressure of 150 psi via the weighing 

unit. The pipeline to supply natural gas to the boiler and the heating medium will 

be connected via the pressure reducing unit. 

As to sharing the cost of the intake equipment from PETRO BANGLA. PETRO 

BANGLA will install the section branching f,·om the main pipe line up to the gas 

register's weighing unit while the user bears the expenses. 

Figure 6-10 is a gas ir.take system diagram of the site stipulated by this project. 

Gos 
Engine 

150 psi 

. . low Pressure Pressure 
Soder & Heating Medium < educing 

Valve 

PETRO BANGLA'S 
Moin Pipe 
(Under Oacco-Chillagong Tnni Rood) 

ISO psi LJ 
i 

1----+1: 

Shore the expenses between 
PETRO 8ANGLA and User 

Figure 6-10 INTAKE OF NATURAL GAS 
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6.5.3 Water Supply 

1) Industrial Water 

A large amount of industrial water is required by the dyeing and finishing mill 

and others. The required water quantity ~md the required water chlorine le\'cl per 

department arc shown in Table 6-25. Also the required qu~1lity \'alucs of water 

are shown in Table 6-26. 

I 

Table 6-25 

Use 

for Process of 

Dyeing 

Air-cond. & Chilled 

Waler Equip. 

Compressor for 

Weaving 

Cooling of Gas 

Engine 

Boiler 

01hcrs 

To1al 

I 

I 

REQUIRED WATER QUANTITY AND QUALITY 

Daily Consumplion Maximum Demand 

m'iday m'.'hr 

3.076 150 

317 IX.4 

26 I. I 

X6 .J 

96 10 

25 3 

3.626 I IX6.5 

I 
I 

Required \Valer 

Cl level 

< 300ppm 

Beu er 

Dino 

Dino 

Dino 

I 
I 
I 

I 

I 
I 
i 

Nom.,J" I 

Tahlc 6-26 : REQUIRED WATER QUALITY FOR INDUSTRIAL WAll:R 

Use 
J:em I P*1 

CL- ~cclric Tot;il I -S-"il-i.-a 1 
~u.:1ivc Hardnc~s I 

._..D--~-.e-i-ng----~- 9.CI 

1 

< .~OOppm I < 70C;~I < 300ppm -ill 

~~r I \ ----------1' ·---t··--_.,...._------i---------1 
Waler for Chiller 

Cooling' Compressor I 

:'i.5 - X.5 < :'iOppm < 200 f' n < :'iOppm < 30ppm Cooling.· Ci;1s Engine 

Cooling' Air· 

Conditioner: Boiler I J 
------------·· ---------· ------- -·-·· -·--- ··--------
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There is no problem with either the quality or the quantity of the underground 

water sampled in Chittagong City as mentioned in Chapter 4. To secure the 

aforementioned required water quantity. a number of wells are being planned. It 

is planned to dig about I 0 weils. each about 150 m deep with a bore of about 150 

mm - 200 mm according to the actual results in Chittagong. An underwater motor 

pump will be used. The pump depth and the strainer depth will be judged 

according to the boring test results. 

Figure 6- I I is a well water supply system diagram. 

Boost Pump 

I I I I I 

Industrial Water 

Untreated Water 
Reservoir 

Capacity Approx. 500 m3 

Figure 6-11 INTAKE SYSTEM OF WELL WATER 

2) Potable Water 

The employees will be served their meals at the canteen. City w•1ter for cooking 

and office use is supplied directly through piping. The city w•1ter is received from 

Chittagong W ASA's main pipeline. About I 00 m - 150 m 1/day of city water arc 

required. 

6.5.4 Air Conditioning Equipment 

For a textile mill. it is very important to adjust the temperature and humidity in the 

production processes. One of the most important objectives _if air conditioning is 

to maintain a constant relative humidity in the cotton spir.ning and weaving mills. 

Improvement in the working environment by air conditioning is another important 

reason. 

In this project. it its also necessary to operate the air conditioning equipment 

according to the season and the time zone. since the temperature and humidity 

cr;angcs throughout the year from tropical to subtropic;:I. 
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1) Air Conditioning and Cotton Waste Collecting Equipment of the Spinning. ~1ill 

a) Air conditioning equipment 

In the spinning mill. the humidity conditions differ slightly from one process 

to another. so equipment corresponding to each required temperature and lm

midity is to be installed. The schematic air conditioning system and calculation 

of the air conditioning load are shown respectively in Figure 6-12 and Table 6-

27. The temperature and humidity required in each process are shown below. 

- Pre-spinning Max. 30 'C RH60% 

- Ring spinning Max. 31 'C RH 55% 

- Winder Max. 29 'C RH65% 

The Air-Conditioner (AiC) of a central air washer system will be adopted. The 

supply ai!" is diffused from a duct in the ceiling. The AiC in the pre-spinning 

process is to be combined with the waste collector to be described later. 

The air in the room is returned t~ the AiC through an underground duct as the 

production machinery's cleaner exhaust or as the return air from the room inte

rior. 

The air in the winder room is returned to the A/C via a mesh filter attached to 

the wall. however. In the A/C room. the chamber is made of concrete and the 

water tank is made of waterproof concrete. Its equipment comprises the return 

fan. the damper. the washer spray stand. the eliminator and the supply fan. Dust 

is removed from the return air with an automatic rotary filter i.e. the wall filter 

for the winder A/C in the filter chamber. The cold water to be used in the washer 

spray is chilled by the refrigeration equipment. senl to each A!C and supplied to 

the washer spray stand by the spray pump. 

b) Cotton waste and dust collecting equipment 

Air containing cotton dust is discharged by exhaust or suction in some parts of 

the blow room machine. It is also exhausted from the carding engine\ flat strip. 

Such exhaust is filtered for large cotton waste by the pre-filter and the cotton 

waste is collected with a fiber separ;1tor. 

Comber noil is sucked intermittently per machine and is collected by the fiber 

separ;1tor. The ;lir which has passed through each cotton waste collecting linit is 

returned to the air washer by the return fan via the automatic filter just as the 

;1foremcntioncd return air in the room. 
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2) Outline of Air Conditioning Equipment of Weaving Mill 

In the weaving mill. the humidity conditions differ slighily from one process to 

another just as in spinning. 

The schematic air conditioning system and calculation of the air conditioning load 

are shown respectively in Figure 6-12 and Table 6-27. 

The temperature and humidity required in each process are shown ~elow. 

- Warper room Max. 30 t: RH 64% 

- Air jet loom Max. 29 t: RH 68% 

- Inspecting room Max. 31 t: RH60% 

The A/C of the central air washer system will be adopted just as in spinning. 

While the required temperature and humidity conditions differ from one process to 

another, the air washer will be shared and the supply air volume will be adjusted to 

meet the specified temperature and humidity requirements. 

The air jet loom's return air enters the underground return duct together with the 

nearby cotton du!>t on the floor. The A/C structure is the same as in spinning. 

3) Chilled Water Equipment 

To produce the chilled water to be used in the A/C of the spinning and weaving 

mills, a refrigerator will be installed. While it is planned to use three turbo-refrig

erators (460 USRT), the possible! adopt!on of an absorption refrigerator utilizing 

the power generation equipment's waste heat in the implementation stage will be 

studied. 

If a turbo chilling unit is to be used. it is planned to adopt the refrigerator in which 

R- I 23 type refrigerant is used, since the conventional refrigerant F-11 will be 

totally abolished by 1995. For the three refrigerators to meet the maximum room 

cooling load, some of them arc to be controlled or stoppeo at the time of light load 

and in the off-season to save energy. 

There is no stand-by machine employed for the refrigerator, so their maintenance 

and overhaul must be conducted at the time of light load or in the off-season. 
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Table 6-27 CALCULATION OF AIR CONDITIONING LOAD 

Front SP A/C I j Spinning I Air Jet Loom II Weaving 
Ring SP A/C I Winding A/C Warping 

Blow Room CE-ROV I . Total Ii Insp. Rooni I Total 

Rocca Are;s m' 600 2. 760 3.120 4. 560 11, 040 2, 408 2. 598 4. 488 
(Heat Value) Kcal/hr 21. ODO 96, 600 109, 200 159, 600 386, 400 84, 280 72, 800 157, 080 

............................................................................................................................................................................................................................... 
LoadofLTPower KW 57.5 197.1 858 1.212.4 2,325 38.1 394.6 430.1 

(HeatValue) Kcal/hr 49.45(; 169.506 737,880 1.042,664 1.999,500 32.766 337,120 369,886 
..................................................... -- ........................................................................ --- ..................................... "' ..... ;> ............................ . 

Air C.Onditioning Load of Lighting KW 4. 8 25. 4 37. 5 SO 117. 7 17. 0 28. 6 
{Heat Value) Kcal/hr 4.128 21.844 32.250 4,300 101,22% 14.620 24.510 

Load • • • • • . • • • •• • •• • • • • • • • • . • • • • • • • • . . • . • • • • . • . • . • . • . • • .. • • . • • •• • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . ............ . 
Nuaber of lorkers 10 40 100 lDO 2SC 20 5~ 75 

O> {Heat Value) Kcal/hr 1. ODO 4. ODO 10, 000 l D, 000 25. 000 2. ODD !>, 500 7. 500 
ch .....•........•.......•.••.•........•.••.••...••••••••.•.••••••• ···························• .........•••.. ····•········ ·······•···•·· 
I\) Total 

(Heat Value) Kcal/hr 75.578 291,950 889,330 1.255,264 2.512.122 133,666 425,310 558,976 

Teinperature 'C 30 30 31 29 30 29 
Room condition R. Humidity RH % 62 62 55 65 64 68 

Enthalpy Kcal/hr 17.2 17.2 17.0 17.0 17.5 17.5 

Tempeniture -c 22. 5 21. 7 22. 5 I 2:1. 5 ·-
Supply Air C.Ondition R. HWllidity RH % 95 95 95 95 S 

Enthalpy !teal/hr 15.3 14."7 15.4 16.2 

leytiint! !eaperat\ll"e 'C 32.5 32.S 
Out ~or Air R.Huaidity " 85 85 
Condi ti on in Sumer Enthalpy Kea. /hr 24. 5 2.C. 5 

Required Supply Air m'/min 570 I 2. 210 j S, 500 11. 300 19. 500 1. 500 <C. 750 6, 250 I 
I I I I G. Total 

Required Refrigerating Maxiaim Load USRT 25 I 96 I 294 415 830 44 140 I 184 I. 014 
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6-5.5 Compressed Air Equipment 

I) Spinning Mill 

The compressed air properties and volume required in each process of the spinning 

mill are shown in Table 6-28. 

Table 6-28 : REQUIRED COMPRESSED AIR FOR SPiNNING 

User Required I Rcqui<<d Comp<m<d A;, Volume I Remarks 

Pressure 

Blow Room I 7.0Kgflcm2 Max 0.5 m'imin I Oil-free Air 

Carding MIC I 6.5Kgf/cm2 1.5 m'imin . Jitto 

Lapformer 6.5Kgf/cm2 0.068 m'/min ditto 

Drawing 6.5Kgf/cm2 0.448 m'lmin ditto 

Combing 6.5Kgftcm2 0.325 m'/min ditto 

Auto Winder 7.0Kgf/cm2 2.52 m'tmin ditto 

A'CCon1rol 7.CJKgf/cm2 O.o3 m'/min diuo 

General Cleaning 5.0Kgficm2 Max 2.5 m'imin 

Total I 7.89 m'imin(pcak) 

The compressed air equipment for spinning is outlined below. 

Oil-free, screw compressor 55 kW 2 sets 

Receiver tank 2 sets 

Air dryer 2 sets 

Air filter 2 sets 

The compressed air for the production line and that for general cleaning are nor

mally run separately. The use of compresc;ed air for general cleaning is limited to 

running just I set during maintenance. 

2) Weaving Mill 

The compressed air properties and volume required in each process of the weaving 

mill are shown in Table 6-29. 
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Table 6-29 : REQl'.IRED COMPRESSED AIR FOR WEA \"(~.;G 

User Required 

Pressure 

i 
Required Comprcs..o;cd Air \"plume I 

I 

Remarks 

Warper Max 0.15 m':min I OMmoAW I 
Sizer 7.0Kgf!cm' 0.1 m':min dino I 

I Size Cooker 7.0Kgficm' 0.02 m'imin I ditto 

I 
I 
I 

Air kl lcxlm 7.0Kgf.'t'lll' 76.2-4 m'min I <lino 

I 
A'CComrol 7.0Kgf't'111' 0.01 m-',min diuo 

General Cleaning 5.0Kgf.'cm' Max 5.0 m'/min 

I Tora! 81.52 m'!min(pcak) 

The compressed air equipment for weaving 1s outlined below: 

- Oil-free, screw compressor (8 kgf/c.:m2• 42.6 m'/min) water cooled by cooling 

tower 

Receiver tank (approx. I 0 m~) 

Air dryer (air-cooled) 

Air filter (sub-micron) 

3 sets 

I set 

3 sets 

3 sets 

Two compressor units will normally be run. The spare unit is for switching runs 

and maintenance. 

The main piping for the air jet loom's compressed air will be laid in an under

ground duct, branched and brought up to each air jet loom unit. 

6.5.6 Steam Generation Equipment 

The sizer in the weaving mill and each piece of production equipment in the 

dyeing and finishing mill require steam. So a steam boiler will be installed. Figure 

6-13 shows the steam generation system of the plant. 

In the steam generation system. two waste heat boilers which will utilize the wasle 

heat of the power generation equipment's gas engines and one small boiler using 

natural gas as fuel, for a total 1hree units, will be installed in parallel. Regarding 

the selection of the boilers. it will be studied whether to adopt the small type boiler 

or to adopt one nue-tube boiler at the time of implementation. 

Such boiler equipment will be installed in the boiler room of the utility center. 
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©- Gos 
Engine 

Waste Heat Boiler 
2 sets 

Steam Boiler 1 set 
Total 10 Ton/hr 

------ Weaving Sizer 

----- Dyeing 

7kgf/cm
2 

Steam Header 

Figure 6-13 STEAM GENERATION SYSTEM 

6.5.7 Heating Medium Sys1em 

Untreated Water 

The heating medium system will be installed for the thermofixing MIC of the 

dyeing and finishing mill and other machines requiring a heating medium. Natu

ral gas will be used as fuel. 

Two heaters will be run at the time of 1he maximum load and one heater will be 

run al the time of normal or light load. 

This sys1em will be installed in the healing r1:edium room of the dyeing and 

finishing mill. The heating medium system is shown in Figure 6-14. 
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Figure 6-14 HEATING MEDIUM SYSTEM 

6.5.8 Fire Fighting Equipment 

The textile mill, which handles large amounts of raw cotton or cotton products. 

requires fire fighting equipment. The spinning. weaving. dyeing and finishing, 

and other adjacent buildings are to be equipped with outdoor hydrants. inctoor 

~ydrants. fire-extinguishers and water buckets as fire fighting equipment. The fire 

hydrant system is shown in Figure 6-15. 

The fire hydrants have their water source in the untreated water reservoir. The 

water tank must hold at least 200 m~ of water. The hydrant pump is driven by a 

motor and diesel engine. This system will be capable of running even if an electric

sourcc may not be available. Fire extinguishers arc provided in the places required 

in the mill for early fire fighting. Water buckets are provided in places where there 

is much cotton dust in spinning and weaving. 
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Electricity Sour:e 
400V 50HZ 

Untreated Water Reservoir 
Approx. 200 m3 

Figure 6-15 

Spinning Indoor & Outdoor Hydro:-ns c 
i 

Weaving Indoor & Outdoor Hydrants 

I 
t--w-- O}'eing Indoor & Outdoor Hydrants 
! 
L..w--+ Other Buildir.g Indoor & 

Outdoor Hydrants 

FIRE HYDRANT SYSTEM 

To protect the mill. it is important to es~abli:;h a fire fighting plan and to train 

personnel in case of emergency. The persons concerned should bear in minJ tha1. 

al the stan of a fire. initial fire fighting by the worker who happens to be nearest 

the fire is crucial and effective. 

6.5.9 Main Specificalions of Equipment 

Table 6-30 shows a list and specifications of main electrical and mechanical equip

ment. 

6.5.IO Workshop 

In running and m<1in1aining the production equipment of 1he spinning. weaving 

and dyeing and finishing n~ills and the utility equipment. maintenance must often 

be relied upon as well as securing spare parts. II is necessary to own equipment 

which can fulfill the function of a workshop to enable such lathe work as roller 

polishing. sizer rubber roller polishing. etc. in the dyeing and finishing mill. weld

ing repair. simple piping work. etc. 

Whal ever cannol be worked on or r~paired al rhe workshop anc! wh;1t ever is too 

big will be emrustcd to subcontracrnrs. 
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Item :--=n. 

UE-1 

UE-2 

UE-3 

SPECIFICAT!O:'\S OF M.-\11' ELECTRICAL ASD ~tECHA'.\ICAL EQL'IP~tE:'\f 

1ELECTRICITYl 

~ta~·hinc Equipment 

Generation equipment 

I) Gas engine generalllr 

Engine 

Engine output: 2.468 PS ( 1.789 kw) 

Engine speed : 1.000 rpm 

Fuel : Natural gas 8.5-12 kcal'kg 

Cooling: Water cooled by cooling tower 

\Va.<;te heal boiler 

Type : Pcrcol;alion boiler 

Pressure: 7.0 kgf.:cm: 

Capacity : Ma.' 1.0 1on'hr 

Generator 

Vohage : I 1.000 volt 

Frequency : 50HZ 

Pha.<;e: 3 

Capacity: 2.144KVA (1.715 kw) 

Generator panel 

Disconnecting switch : 12 KV 630A 

Circuit breaker: VCB 12 KV 630A Draw out type 

Peak withstand current : 63 KA 

2) Synchronizing device & pmtccticn of grounded panel 

GPT: llhi110vil90v 3~ 
3 

Synchronizing : Semi-automatic system 

Incoming circuit breaker panel 

Disconnecting switch: 12 KV 630:\ 

Lightning arresror and OS 

Eanh Switch 

PT: 11 h.'l IO v I ~ x 2 with primary fuse 

Vacuum circuit breaker: 12 KV 630A Draw ;)Ut type 

Feeder panel for spinning. weaving. dyeing mills 

Douhlc throw D.S : 12 KV 630A 

Circuit breaker: VCB 12 KV 630A 6.\KA 

Quant it~ 

I lot 

2 sets 

I SCI 

I set 

6 sets 

l.iE-.J C.R. p;mel and transfom1.:r f 1r power 
stJtion house & chiller 

o:~.-<!One.·rmg sw11,·h: 12 KV 630,\ 

Cirl·iur hreaker : \TB 12 KV 630A 
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hem !';o. 

UE-5 

UE-6 

UE-7 

~ta,:hinc Equipmcni 

Transfom1cr: 3-Phase 4 wire I 500KV...\ 

11 h. -H5,·-230v 

LT_ bus<lui:I & distribution board 

Ctmtrol 1.:cnter for power station 

Sub-~!ation for spinning 

I ) Isolated primary for tr.msfom1er 

Load breaking swit1:h 12 KV 630A 

2) Tramformer 11 KV!415v-230v 1500KVA 3ph-4w 

3) Low tension distrihution board 

3-Phasc 4 wire 

Number of branches : I 0 line 

Branch switches : MCCB JP or 4P 225A or 400A 

4) Automatic power factor control panel 

Capacitor: J-phasc 415 V 200KV A I pc 

IOOKVA 3 pcs. 

Sub-station f(lr weaving 

I) Isolated primary for transfonner 

Load breaking switch 12KV 630A 

2) Tranfom1er I IKV/415V-230V 1500KVA 3ph-4w 

3) Low tension distribution board 

3-pha~ 4 wire 

Number of branches: 14 line 

Branch switches : MCCB JP or 4P 225A. 400A. 6<X>A frame 

4) Automatic power factor control panel 

Capacitor: J ph. 415V 200KVA 2 p1:s. 

IOOKVA J p1:s. 

Sub-station for dyeing 

I ) Isolated primary for transfonner 

Load breaking swirch 12KV 630A 

2) Tranformer I IKVt415V-230V 1500KVA 3ph-4w 

3) Low tension distribution board 

3-phase 4 wire 

Number of branches: 11 line 

Branch swiches : MCCB JP or 4P 225A, 400A. 6WA frame 

4) Automatic power factor control panel 

Capacitor: 3 ph. 415V 200KVA I pc 

IOOKVA ."\ pcs. 
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Quanlity 

I lot 

J SCIS 

3 SCIS 

J sets 

3 SCtS 

I lot 

I set 

I set 

I SCI 

I SCI 

I lot 

I set 

I SCI 

I SCI 

I SC! 



Item No. Machine Equipment 

(WELL A~D \\"ATER S L'PPL Y l 

UW-1 Deep well 

UW-2 

UW-3 

UW-4 

(SPINNING) 

UA-1 

UA-2 

UA-l 

Depth : Approx 150 m 

Diameter : ApprO\ 150 mm 

Pump capacity : 18 m'/hr 

Total !':;:ad : Approx 65 m 

Motor: Si!3mersiblc motor 50HZ 400V Approx 5.5 kw 

Untreated water reservoir 

Reinforced concrete made semi-underground lank 

Capacity : 300 m; 

Industrial water feed pump 

Capacity : 3.5 m'/min 

Head: 20mAg 

Motor: 50HZ 400V 18.5 kw lnvener drive 

Pressure water lank 

Capacity : 3 m' 3 kgf/cm~ 

(AIR CONDITIONING) 

Air-Conditioner for front spinning 

Air-washer capacity : 2,950 m;/min 

Supply air fan : 1.475 m'/min 

Return air fan : 1,475 m '/min 

Return air filter: Automatic rotary filter 

Waste collecting ~::vice 

Air-conditioner for ring spinning 

2 pcs. 

2 pcs. 

2 pcs. 

3 sets 

Air-washer capacity: 2.750 m 'imin.'set (Total 5,500 m '!min) 

Supply air fan: 1,37; m '/min 2 pcs'sel 

Return air fan : 1.3 75 m 'Im in 

Return air filter: Automatic rotary filter 

Air-conditioner for winding 

2 pcs'sel 

2 p..·sfset 

Air-washer capacity: 3.767 m ;.'min'set (Total I I .3CXI m '!min) 

Supply air fan : 1.883 m '/min 2 pcs'sel 

Return air fan : 1.883 m '/min 

Return ;1ir filter: Wall mesh type 
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2 pcs!set 

I lot 

Quant it~ 

IO~ts 

I lot 

2 sets 

I set 

I se: 

2 sets 

3 sets 



Jrcm 1'.1. 

(WEA\'INGJ 

UA-.t 

l\ta.:hi~ Equipment 

Air-conditioner for weaving 

Air-wa..-;hcr l·apa.:ity: 3.175 m':min set <Total 6.350 m' min) 

Supply air fan : I .5l\R m '.'min 2 ix:s set 

Relum air fan : I .5RH m ':min 

Re1um air filler: Au1oma1ic rotary filler 

2 j.'ll.."S'SC( 

2 ix:sisel 

(CHILLED WATER EQUIPMENT) 

UA-5 

UA-6 

UA-7 

UA-R 

Chiller for spinning 

CenlrifugaI lypc 1urbo-chiller: 4.tO USRT 

Freon gas: R-123 

Motor: 50HZ 400V Approx. 350 KW 

wilh chilled wal.:r pump. cooling water pump & cooling tower 

Chiller for weaving 

Centrifugal lypc turbo-chiller : 4.tO USRT 

Freon gas : R-123 

Mot;Jr: 50HZ 400V Approx. 350 KW 

with chilled water pump. Cooling water pump & cooling lOwer 

Chilled water reservoir 

Reinforced concrete made semi-underground tank 

Capacity : Apprcx 300 m' 

Chilled water feed pump 

Centrifugal pump : Approx x 3.4 m'/min 25mAg 

(AIR-CONDITIONER FOR TESTING ROOM OF DYEI'.'IGJ 

UA-9 

UM-I 

Room cooler 2.5 KW (2.150 kcal/hr) 

wirh Humidifier 

(COMPRESSED AIR GENERATION> 

Compressed air equipmenr for spinning 

Air-cooled oil-free screw compressor 

Capaciry : 6.4 m '!min 

Pressure : 7.0 kgf/cmi 

Moror: 50HZ 400V 45 KW 

Refrigeraring rype air-dryer 

C.1pacity : 8.5 m '!min 

Pres-;ure : 9.9 kgficm: 
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2 sets 

2 SC(S 

I set 

I set 

3 sets 

1101 

1101 

2 sets 

2 sels 



UM-2 

UM-3 

UM-4 

Machine Equipment 

Air filter 

Air !low r.itc: Approx. 7.0 m'imin 

Filter: 0.3 miaon 

Air recei,·er 

Capacity : 0.65 m' 

Compressed air equipment for wea,·ing 

Oil-free screw compressor 

Cooling system: Water cooled by cooling tower 

Capacity : 42.6 m '/min 

Pressure : !I kgf/cm' 

Motor: 50HZ 400V 320 KW 

with cooling water pump & cooling tower 

Refrigerating lype air-dryer 

Cooling : Air-ccxlled 

Capacity : 48.5 m'lmin 

Pressure : 9.9 kgf!cm' 

Air filter 

Air flow rate : 41.6 m'lmin 

Filter : 0.3 micron 

Air receiver 

Capacity : Approx. I 0 m' 

Pressure: 9.9 kgf/cm2 

Compressed air equipment for dyeing 

Baby compressor 

Capacity : 1.2 m'/min 

Pressure : 9.5 kgf/cm' 

Motor: 50HZ 400V 11 KW 

Refrigerating type air-df)er 

Capacity: 3.0 m'/min 

Pressure : 9.9 kgficm' 

Air tilter 

Air flow rate: 3.0 m;/min 

Filter: 3 micron 

(STEAM GENERATING AND HEATING MEDIUM SYSTEM> 

Steam boiler for ;izing & dyeing 

I) Type : Once-through boiler 

Equivalant output: 4 ton/hr 

(Thermal output : Appro\. 2.156 x I03 kcal'hr) 

Fuel : Natural gas 8..542 kcal/kg 
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Quantity 

2 sets 

2 sets 

I lot 

3 sets 

3 sets 

3 sets 

I set 

I lot 

2 sets 

I set 

I lot 

3 sets 



Item No. 

UM-5 

UM-6 

UM-7 

UM-8 

UM-9 

UM-10 

Ma1.:hine'Equipment 

2) Auxiliary machine for steam boiler 

Water softener 

Chemical keder 

Feed water tank 

Drain water tank 

3) Booster pump for recovery drain 

Heating medium system 

I) Heating transfer medium heater 

Thermal capacity. output: 1.000 x 10' kal!hr 

Operating tempcr..turc : 300 "C 
2) Auxiliary machine for H.T. medium heater 

Circulation pump 

Expansion tank 

Filling & discharging pump 

Sump for heating medium 

(FIRE FIGHTING) 

Hydrant pump unit 

Diesel engine & motor-driven turbine pump 

: Capacity 750 /min 

: Head 63 mAq 

Spinning 

Hydrant box (Indoor) 

Hydrant box (Outdoor) 

Fire extinguisher: Dry chemical 3.5 kg 

Weaving 

Hydrant box (Indoor) 

Hydrant box (Outdoor) 

Fire extinguisher: Dry chemical 3.5 kg 

Dyeing 

Hydrant box (Indoor) 

Hydrant box (Outdoor) 

Fire cxting11isher: Dry chemical 3.5 1-..g 

Common 

H}'drant box (Indoor) 

Hydrant box (Outcloor) 

Fire extinguisher: Dry rhemical 3.5 kg 
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Quantity 

I lot 

2 sets 

l lot 

2 sets 

I lot 

I lot 

I set 

I lot 

Approx. 10 pcs. 

Approx. 6 pcs. 

Approx. 30 pcs. 

I lot 

Approx. 6 pcs. 

Approx. 4 pcs. 

Approx. 20 pcs. 

I lot 

Approx. 6 pcs. 

Approx. 4 pcs. 

Approx. 20 pcs. 

I lor 

Approx. 3 pcs. 

Approx. ·' p1.·s. 
Approx. 10 pcs. 



The following are considered necessary for the workshop : 

- Precision lathe L = 3000 mm I set 

- Bench drill press 23 mm[PHI] I set 

- Bench drill press 13 mm[PHI] I set 

- Bench grinder 205 mm[PHI] I set 

- High speed cut-off machine I set 

- AC arc welder I set 

- TIG arc welder (using argon gas) I set 

- Manual type chain hoist I set 

- Pipe threading machine I set 

- Electric tools & hand tools. etc. I lot 

6.5.11 Cooking Equipment for Canteen 

The employees of the mill have one meal at the mill's canteen during their working 

hours. 

Number of persons served: 

(number of meals per time) 

Max. 300 person/shift 

Fuel used: Natural ga:; 

Therefore. the following kitchen equipment will be installed : 

Major cooking appliances: 

- Rice washer I set 

- Gas rice cooker Max. 21 kg 3 sets 

- Gas tilting kettle 200 t I set 

- Convection oven I set 

- Conveyer food fryer 1.800 pcs/hr I set 

- Refrigerator freezer 164 f I set 

- Compartment sink 2 sets 

6.6 Civil Engineering Work 

6.6.I Outline of Civil and Building Works 

Figure 6-2 in section 6-1 shows the overall site plan for the ITM project. The site 

assumed for the project is the so-called "STM" site. located south of the existing 

A.K.Khan Spinning and Jute Mills. facing the Dacca-Chill~1gong Trunk Road. 
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The total area required is 100.000 m1• Since this site has an oblong shape. tlc:\i

bility of placing structures and buildings is limited. The key points considered in 

determining the layout are to attain the smoothest semi-products flow and the 

simplest management system of both personnel and materials. It is. of course. \'Cry 

imponant to pay due consideration and attention to en\'ironmental preservation. 

An.:hitectural treatment to each building and finishing is an another factor to be 

taken into account as a modem joint-venture-based industry. 

Civil and building work required for the ITM project is itemized into four groups 

as follows: 

I) Site Preparation Work 

Prior to the construction of the new buildings. it is necessary to carry out the 

following work as site preparation and development: 

a) Reclamation of the land 

Some pans of the land are currently being utilized for cultivation and will have 

to be reclaimed to the level of the existing road and the surrounding area so as 

to be free from flood devastation. The estimated area to be reclaimed is approxi

mately 29.000 m1 at a height of 1.2 meters on the average. 

b) Demolition of existing buildings 

Existing STM buildings. houses and structures have to be demoiished prior to 

site leveling. The total floor area to be demolished is estimated at 6.500 m1
• 

Some of the debris shall be utilized for reclamation and the rest will be dumped 

off the site. 

c) Site leveling 

Upon demolishing and reclaiming. the entire site area should be leveled and 

firmly compacted. A storm water drainage system and the locations of under

ground ducts will need to be examined prior to site leveling. 

2) Building Construction Work 

The ITM project requires the following buildings: 

a) Spinning Mill 13.248 m1 

b) Weaving Mill 6.912 m1 

c) Dyeing Mill 4,608 m1 

d) Warehouse 2.560 m: 
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e) Utility Center 960m~ 

t) Adm. Office 400 m~ 

g) Camcen 960m! 

h) Canopy 250m! 

i) Others 300 m! 

3) 

Total built-up area 30,198 m! 

Civil Work Relating lO Mechanical Work 

The following work is considered as civil work to be carried out in connection 

with mechanical work : 

a) Machine plinths in general 

b) Reinforced Concrete (RC; chambers for Air-conditioner 

- 6 in spinning 

- 2 in weaving 

c) RC underground ductings 

d) RC water reservoir ( l 2m x 20m x 2.Sm) 

e) RC tanks for cfnuent treatment 

t) RC foundations for pumps. compressors. chillers generators. etc. 

g) Excavation and backfilling for pipes. cables. etc. 

4) Ex temal Work 

The external work required for the project is as follows: 

a) Road work and pavement for parking and bicycle shed 

b) External sewage and storm water drainage line 

c) Perimeter fencing 

d) Planting and gardening 

6.6.2 Design Concert of the Building 

The "Building Standards Act in Bangladesh" is under preparation and thus no 

special regulations or laws for civil and building works arc in cff ect so far. In 

other words, any kind of international standards or building codes. suc!1 as BS. 

ASTM. DIN or JIS will be accepted and utilized in designing. Availability of 

building materials in Bangladesh is limircd. and materials such as reinforcing 

bars. structural steel. roofing and insulation materials. wall panels. etc. arc all 

dependent on imports from neighboring countries. Even cement is being imported 

from China and/or Indonesia. since local production is not sufficient to meet 
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national demand. It is the general feeling that only three items. i.e. h1bor. bricks 

and water are abundant enough for civil construction. The method of construction 

is still traditional. and depends on manual labor and the intuition of eal·h contr:ic

tor. resulting in difficult scheduling and poor workmanship. 

Taking the aforementioned into consideration. i.e. the availability of materials the 

local conditions. and the quality of civil construction. the design concept <1f the 

factory buildings adopted for the purpose of the study are as follows: 

a) Basic1Detailed Design 

- to be done by the experienced consultants 

b) Tendering and Documentation 

- to be done by the consultants and two or three top local contractors and one 

international contractor to be invited for tendering 

c) St:.mdards 

- British Standards (BS). JIS or equivalent to be applied 

d) Structure in Principle 

- Foundations 

Column 

Main Beam 

- Flooring 

- Roofing 

RC footings with connection beams: piling depends on soil 

test. 

RC column 

Steel truss system using locally available steel-angle mem

bers 

RC flooring with Terrazzo tile finish. and dust- proof paint 

finish beneath production machinery and warehouse 

: Folded Gal'ianizcd Iron (G.I.) sheets with glasswool insula

tion. 

Table 6-31 gives a rough idea of the structures <tnd finishings for each building 

required for the project. 

6.6.3 Construction Work 

1) Ordering 

After the completion of the basic and detailed design of civil and building works. 

it will be necessary to invite bids from prospective contractors. evaluate them. 

negotiate. and finalize a formal contract with one or more contractors. Selection of 
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Table 6-31: FINISHING SCHEDULE OF BUILDINGS 

Name of Buih-up Structure Roofing 
Building Area(m1) 

Spinning Bldg. 13,248 RC Column+ G.l.Shcct 
Weaving Bldg. I 6,912 S-truss 

Dyeing Bldg. 4,608 RC Column+ G.l.Shccl 
S-truss 

Warehouse 2,560 RC Column+ G.l.Shccl 

S·truSS 

Utility Center 960 RC Column+ G.1.Shcet 
Bldg. S-truss 

Ad min.office 400 RC G.l.Sheet 
Canteen 960 

-· 
Others 300 RC Column+ G.1.Shcet 

S-truss 

Note: RC : Reinforced Concrete V.P.: Vinyl Paint 

G.I.: Galvanized Iron S : Structural Steel 

D.P.: Dust-proof Painting 

Floor Wall 

Terrazzo Floor Brickwall w/ 
(Panially D.P.Floor) Plastering V.P. 

D.P.Floor Brickwall w/ 
Pla!itcring V .P. 

D.P.Floor Brickwall w/ 
Pla.'ltcring V .P. 

D.P.Floor Brickwall w/ 

Pl&l'ltering V .P. 

Tcrrauo Floor Brickwall w/ 
Pl:L'ltcring V.P. 

Terrazzo Floor Brickwall w/ 

Phl'ltering V.P. 

Ceiling Remarks 

Ceiling Board Ceiling height : Cl I = 3.8rn 

w/ Insulation (Blow Room Arca Cl! .. 5.0m) 

Nil Effective height: EH .. 6.0 
(Yarn Dye EH= 8.0m) 

Nil EH= 6.0m 

Nil EH = 4.0m (Gcncrntor Room 

El-1=6.0m w/ Crane Facility) 
---

Ceiling Board Ceiling Hcli:ht: CH = 3.0m 

·-
Nil Pump House, Gamgc, 

Gatehouse, etc. 



superior and reliable conlrjclors is a key lo lhc success of lhe projccl implcmenla

tion. for il generjlly influences lhc construction time as well as workmanship. In 

view of the scale and content of the work. as well as imposing a single responsi

bility on the contractor. it appears best to enlrust the entire work to a single 

reliable contraclor. 

2) Temporary Work 

Temporary power and water for conslruction will be readily available from the 

exisling A. K. Khan plant. However. space and area for lcmporary malerial yards 

and offices should be investigated. 

3) Site prepar.ltion and Development 

Reclamation of land {partially) and demolition of existing buildings arc needed 

prior lo site leveling as described previously. A prime point in lhis work is lo 

utilize suitable soil for backfilling so that fim1 sub-soil compaction is atlaincd. 

4) Earthwork 

Excavation and backfilling for f oolings and machine p!inlhs shall be carried out 

in full compliance with specifications. Since the ground water level is high (approx. 

GL - 2.0 m). methods of ground waler lreatment during earthwork must be 

thoroughl~· examined prior lo digging below two meters in depth. 

5) Reinforced Concrete Work 

Reinforced concrete work is the most important and costly job m the entire civil 

work to be executed under the present plan of civil and building works. It is 

necessary to elucidate the quality standards of reinforcing bars and concrete. test 

them to confirm that they provide the prescribed strength. and make sure to inspect 

the formwork and arrangement of reinforcing bars prior to concreting. Waterproof

ing measures for underground ducts and tanks must be thoroughly considered 

~lCcause of the given high groundwater level. 

6) Steelwork 

In view of the availability and price of steel members. minimum usage of steel 

members are to be considered in designing the building. Full scale inspection at 

the workshop as well <IS strength and quali1y 1es1s on s1ecl and bolls. must be 

carried oul prior to erection work ••t the site. It is parlicularly important to closely 

inspect the welded pans •ind tightness of the bolts after 1he slecl fr:maes .ire creeled. 

Since 1he proje(:t is located in a rainy and c:oastal region. it is a!so important ro 
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thoroughly apply rust-proof coating on the surfo1.·e of srecl members to pren~nt 

quick oxidation. 

7) Brickwork and Plastering 

The cheapest ·."ay of constru~ting walls and partitions in Bangladesh is a brick 

construction with pla..,.tering finish. Since the strength of bricks is not sufficient 

for wide panels. RC pillars and beams must be installed al appropriate spans in 

the walls. Mortar must be finished into a smooth. even surface by paying attention 

to its mixing proportion. thickness of application and period of curing. Because 

faulty mortar finishing is often due to a lack of proper skill on the part of the 

plasterer. one must be particularly careful in employing competent plasterers. 

Appropriate joints will be installed at proper intervals to prevent the cracking of 

the wall. 

8) Painting Work 

Optimal painting work shall be performed by considering such factors as the type 

of surface. local availability of painting materials. etc. Surface preparation is es

sential in achieving good workmanship. Painting shall noi be considered as a 

decoration of the wall or ceiling. It is a surface treatment of building clements for 

duratility. In painting work on pla•'.lcred surfaces. application for color coordina

tion should always be taken into account hl achieve higher efficiency of produc

tion. 

9) Floor Work 

For durability. dust proofing. and beauty of appearance. the concrete floor shall be 

finished mainly with terr•1zzo tiles and epoxy or equivalent dust-proof materials 

around the machine plinths. Possible problems shall be thoroughly investigated 

in adv•mcc by carefully cx.imining the color samples and performing trial finishing 

of respective m•ltcrials. 

6.6.4 Construction Schedule 

Execution of civil work is affected by various factors such as weather conditions. 

competence of contractor(s). availability of materials. etc. With an understanding 

th;1t smooth progress of ci\'il work is a key to the success of the O\'erall project 

implementation. the highest priority in bid evaluation should he set not on con

s1ruction price hut on the contractor's competence. A contrnctor who is not able to 

wntrol the implementation of the work scientifically and systematically shall he 
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disqu<&!ified. In this regard. responsibilities and deadlines must be ckarly speci

fied in the contract. The tentati\'e O\'erall implementation schedule can be seen in 

Section 9.1. Chapter 9. 

6.7 Office Supplies 

The project requires a \'ariety of apparatus and supplies in connection with managing 

and controlling the works such a.s : 

(Vehicles) 

a) Saloon car 

b) Mini-bus or wagon car 

c) Bus 

(Office Equipment) 

a) Telephone system 

b) Telex and facsimile 

c) Copy machine 

d) Personal computers 

e) \\lord processors 

f) Office utensil 

(Furniture) 

------ 3 units 

------ 2 units 

------ 2 units 

------ I set 

------ I set each 

------ I unit 

------ 2 units 

------ 4 units 

------ I lot 

a) Desks and chairs for office ------ I lot 

b) Tables and chairs for canteen------ I lot 

c) Lockers and cabinets ------ I lot 

d) Others ------ I lot 

6.8 Cost Esiimates 

In accordance with the aforementioned design concepts anJ tcchnologic;il an•1lysi~. 

cost estimates of machinery and equipment are as follows : 

6.8.1 Spinning Machinery 

The cosl cs1ima1es of spinning machinery and cquipmenl c\plaincd m section 

6.2.2 arc shown in Table 6-32. 
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6.8.2 Weaving Machinery 

The cost estimates of weaving machinery and equipment explained in section 

6.3.2 are shown in Table 6-33. 

6.8.3 Dyeing and Finishing Machinery 

The cost estimates of dyeing and finishing machinery and equipment explained 

in section 6.4.2 are shown in Table 6-34. 

6.8A Mechanical and Electrical Work 

The cost estimates of mechanical :md electrical work explained i!l section 6.5 arc 

shown in Table 6-35. 

6.8.5 Civil and Building Work 

The cost estimates of civi: and building work explained in section 6.6.2 arc shown 

in Table 6-36. 

6.8.6 Office Equipment 

The cost estimates of office equipment explained in section 6.7 arc shown in Table 

6-37. 
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Table 6-32 ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY AND EQUIPMENT 

Project : ITU in Eangladesh Currency :U.S.$ I 
Main plant item or plant unit : Spinning Uni ts : 1,000.-$ 

O'ty gni t Cost 
Units It em descr i pt ion ost 

Foreign Local Total 
·-

I.Main Procuction Machinery 

l Blow Room Machinery 448.0 448.0 448. 0 
18 Carding Machine 57.8:! 1, 041. 0 1, 041 0 
2 Pre-Drawing Frame 43.0 86.0 86. 0 
2 Lap For11er 126.5 253.0 253.0 
7 Car.her 138. 25 968.ll 968.0 
4 Drawing Frame 43.0 172.0 172. 0 
6 Simplex Fly Frame 148.11 889.0 889.0 

52 Ring Spinning Frame 110.81 5, 762.0 5, 762.0 
6 Automatic linder 249.11 1,495.0 1,495.0 
4 Doubler finder 116. 7~ 467.0 467.0 

55 Twister 80.4~ 4,423.0 4,423.0 
1 Spare Parts 316.0 316.0 316.0 -------- -------------------------------- -------- -------~------

Sub-total 16,320.0 16,320.0 
2.Auxiliary Equipment 

and Accessories 
1 Blowing Section 79.3 79.3 79.3 
1 Carding Section 140.3 140.3 140.3 
1 Combing & Drawing Sec. 110. 6 110.61 110. 6 
1 Roving Section 106.6 106.6 106. 6 
1 Spinning Section 479.1 479.1 479.1 
1 linding Section 301.6 301.6 301. 6 
1 Roller Shop & Miscellaneous 164.6 164.6 164. 6 -------- -------------------------------- -------- -------i.-------

Sub-total 1,382.1 1,382.1 -------- -------------------------------- -------- -------1--------
3.Laboratory Equipment 

1 Moisture Testing Oven 24.0 24.0 24.0 
1 Single Yarn Strength Tester 12. 7 12.7 12. 7 
1 Yarn Fault Classifying 

Installation with 6-drum 
RT-winder 69.3 69.3 69.3 

1 Yarn Evenness Testing 
Installation with Hairiness 
Tester 145. 4 145.4 145.4 

1 Digital Fibrograph 52.0 52.0 52. 0 
1 Others 129.9 129.9 129. 9 ____ .._ ___ , -------------------------- ------ -------- ------- ,__ ----

Sub-total 433.3 433.3 

Total i nvest1T.ent costs 18, 135 18, 135 
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Table 6-33 ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY AND EQUIPMENT 

Project : ITM in Bangladesh Currency :U.S.$ 
Main plant item or plant unit : Weaving Uni ts : 1,000.-$ 

I I gnit Cost 
Q'ty Units Item description OS~ 

foreign Local Total 
I.Main Production Machinery 

I Winder (Soft Winding; 52. l 52. l 52.1 
2 Winder (Rewinding) 41. 15 82.3 82.3 
I Warper 283.3 283.3 283.3 
2 Warper (Soft Beaming) 275.55 551.1 551.1 
1 Sizer 639.3 639.9 639.9 
1 Sizer (Pre-Cylinder) 665.6 665.6 665.6 
1 Tying Machine 25.3 25.3 25.3 
5 Reaching-in Machine 11.08 55.4 

I 
55.4 

96 Air Jet Loom 58.35 5,601. 6 5, 601.6 
2 Inspecting Machine 15.2 30. 4 30. 4 
l Folding Machine 59.2 59.2 59.2 

1 Spare Parts 241. 8 241.8 241.8 -------- --------------------------- ----- ------- ------- -------
Sub-total 8,288.0 8,288.0 

2.Auxiliary Equipment and 
Accessories 

40 Warpar's Beam 2.448 97.9 97.9 
2 Torocon with Weighing Scale 48.96 97. 9 97.9 
1 Size Cookers and Tank 133.8 133.8 133.8 

1 Reed Cleaning Machine 21. 2 21.2 21. 2 
48 I Weaver's Beam 1.836 88. l 88.1 

550 Heald Frame 0.286 157. 3 157.3 
960 Flat Heald 0.171 164. 2 164.2 
960 Dropper 0.065 62. 4 62.4 

144 Profile Reed 0. 734 105. 1 105. 1 

8 Blow Cleaner 11.95 95.6 95.6 
1 Others 1476.9 476. 9 476.9 -------- --------------------------- ----- ------- ------- -------

Sub-total 1,501.0 1, 501. 0 

Total investment costs 9, 783 9, 789 
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Table 6-34 ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY AND EQUIPMENT 

Project : ITM in Bangladesh Currency :U.S.S 
Main plant item or plant unit : Dyeing and Finishing Units : 1,000.-$ 

Q'ty Units Item description gnit Cost 
ost 

Foreign Local Total 
I.Main Production Machinery 

1 Beam Dyeing Machine 200 Kg 220.8 220. 8 220. 8 
2 Beam Dyeinq Machine 150 Kg 195.9 391. 8 391. 8 
1 Beam Dyeing Machine 90 Kg 157.3 157.3 157. 3 
1 Beam Dyeing Machine 30 Kg llJ_ 4 113. 4 113. 4 
1 Cheese Dyeing Machine 200 Kg 256.2 256.2 256.2 
1 Cheese Dryer 100 Kg 260.2 260.2 260.2 
2 Inspecting Machine for Grey Cloth 17. 5 35. 0 35.0 
1 Gas Singeing Machine 221.3 221. j 221. 3 
1 Scouring and Bleaching Range 1, 605. 4 1,605.4 1,605.4 
1 Mercerizing Machine 1,321.8 1, 321. 8 1,321.8 
1 Heat Setter 594.9 594.9 594.9 
1 Hot Flue Dyeing Range 434.4 434.4 434.4 
1 Thermofixing Machine 234.3 234.3 234.3 
1 Pad Steamer 624.7 624. 1 624. 7 
1 Finishing Stenter 732. 0 732.0 732.0 
2 Baking Machine 233.l 466.2 466.2 
1 Compressive Shrinking Machine 509.3 509.3 509.3 
3 Inspecting Machine 17. 5 52. 5 52. 5 
2 I Cloth Winding Machine 43.5 87. 0 87.0 

____ L_~_ Spare Parts for 2 years Operation 374.5 374. 5 374. 5 -------------------------- ------ -------- --------------
Sub-total 8,693.0 8,693.0 

2.Auxiliary Equipment and . 
Accessories 

1 NaOH Recovery Unit 295. 0 295.0 295.0 
1 NaOH Stock and Service Tank 16. 0 16. :> 16.0 
1 Sewing Machine 13.1 13.l 13. 1 

2 Fork-I ift Truck 18. 4 36. 8 36.8 
20 Batch Carrier 1. 2 24. 0 24. 0 
2 Batch Carrier Truck 11. 0 22. 0 22. 0 

240 Cloth Carrier o. 8~ 204.0 204. 0 
2 Electric Vacuum Cleaner 4. 5 9. 0 9.0 
2 Jet Cleaner 6.3 12. 6 12. 6 

1 Homogenizer 34.5 34. 5 34.5 
1 Strapping M~c~i~e 16.13 16.8 16. 8 

wit oiler Conveyer 
1 2-ton Double Rail Crane 29. 2 29. 2 29.2 

120 Dyeing Beam 0. 9~ 112. 8 112. 8 
30 Cheese Truck I. o~ 31. 5 31. 5 
1 Weft Str,jg~te~er 56.5 56. 5 56.5 

for 1n1sh1ng Stent er 
1 Maintenance Tools 11. 6 11. 6 11. 6 
1 Others 105. 1 105. 7 105. 7 -------- --------------------------~----- ---·----- ------- .,__ ______ 

Sub-total 1, 018 13 l, 031 
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ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY ANO EQUIPMENT 

Project : ITM in Bangladesh Currenc) :U.S.$ 
t-~~~~~~~~~~~~-~~~~~~~~~~-t 

Main plant item or plant unit : Dyeing and Finishing Units : 1,000.-$ 

O'ty Units Item description 
Unit 
Cost 

Foreign 
Cost 

Local Total 

1 
1 

1 
1 
1 
1 
1 
2 

1 
1 

I 

1 ---------
Sub-total 

3.Laboratory Equipment 
Computer Color Matcning System 
Automatic Color Dispensing System 
Tensile Strength Tester(lnstron) 
Fadeometer(Xenone Type) 
Launder Tester(8 beakers) 
Padding Mangle(4-ton loading} 
Padding Mangle(2-ton loading) 
Head Setting & Thermofixing 

Machine 

105.6 
89.0 
44.2 
57.0 
11. 0 

25.0 
12. 0 

32.0 

105.6 
89.0 
44.2 
57.0 
11. 0 
25.0 
12. 0 

64.0 

105. 6 I 

a9.o 
44.2 
57. 0 

11. 0 

25. 0 

12. 0 

64.0 

Pad-steamer 31. 0 31. 0 31. 0 
Testing Oven 11.3 11.3 11.3 

12-color Dyeing Machine 36.9 36.9 ~ 36.9 
Others 64. 0 64. 0 64. 0 

----------~--------------------- -------- ------·- ------
551. 0 551. 0 

Total investment costs 10, 26?. lJ 110,275 
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Table 6-35 ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY AND EQUIPMENT 

Project : ITM in Bangladesh Currency :U.S.$ 
Main plant item or plant unit : Uti I ity Units : 1,000.-$ 

O'ty gn1t Cost 
Unit~ Item description ost 

Foreign Local Total 
1. Sp inning 

3 Transformer Station 94/10 282 29 311 
1 Low tension Power Wiring 195/27: 195 272 467 
1 Lighting 98/40 98 40 138 
1 Time Signal System 6/3 6 3 9 
1 Air-Conditioning and waste 

collecting ~. 630/41 2,630 48 2,678 
2 Refrigeration Equip. 381/4 762 8 770 

1 Compressed Air Equip. 171/8 171 8 179 
1 Water Piping 31/3 31 3 34 
1 Fire Prevention Equip. 62/2 62 2 64 

-------- -------------------------- .._ _____ -------- --------------
Sub-total 4,237 413 4,650 

2.Weaving 
1 Transformer Station 107/12 107 12 119 

1 Low tension Power Wiring 74/72 74 72 146 
1 Lighting 60/4 60 4 64 
1 Time Signal System 2/1 2 1 3 
1 Air-Conditioning Equip. 910/17 910 17 927 

1 Refrigeration Equip. 253/3 253 3 256 
1 Compressed Air Equip. and Piping 845/3 845 3 848 
1 Steam Generation Equip. and Piping 72/2 72 2 74 
1 Water Equip. ar • .:I Piping 34/2 34 2 36 
1 Fire Prevention Equip. and Piping 58/1 58 1 59 

---- --- -------------------------- ------ -------- -------i--------
Sub-total 2,415 117 2,532 

3.0yeing 

I 1 Transformer Station 107/12 107 12 119 
1 Low tension Power wiring 66/63 66 63 129 
1 Lighting 26/: 26 2 28 
1 Time Signal Sy!tem 2/1 2 1 3 
1 Compressed Air Equip. and Piping 36/1 36 1 37 
1 Steam Generation Equip. and Pipin~ 493/3 493 3 496 
1 Heat Transfer Medium Equip. and 

Piping 410/2 410 2 412 
1 Water Equip. and Piping 64/3 64 3 67 
1 Fire Prevention Equip. and Piping 47 /1 47 1 48 
1 Air-condition:ng for Laboratory 6/1 6 1 7 

____ .._ ___ -------------------------- ~----- -------- -------i--------
Sub-total 1, 257 89 !,346 
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ESTIMATE OF INVESTMENT COSTS: 
PLANT MACHINERY ANO EQUIPMENT 

Project : ITM in Bangladesh Currency :U.S.$ 
Units : 1,000.-$ Main plant item or plant unit : Utility 

O'ty Unit Item description 
Unit 
Cost 

Foreign 
Cost 

Local Total 

2 

1 

1 

I 

1 

1 

4.0thers 
Electricity Incoming Station 
Incoming 
Generating Station 
Intake Natural G~s Equip. 
lOKV Distribution Equip. 
Utility Transformer Station 

99i16 
163 

1,592/6 
90/17 
96/5 

99 

3,183 

90 
96 

1G 

163 
14 

11 

17 

5 

115 

163 
3,197 

11 

107 
101 

1 Utility Low tension Power Wiring 39/44 39 44 83 
1 Lighting of Utility Area 13/2 13 2 15 
1 Wei I and Water Equip. 218/77 218 77 295 
1 Fire Prevention Equip. 42/1 42 1 43 
1 Workshop and Other devices for 

Ut i I ity 105/1 105 1 106 
1 Cooking app Ii ances for Canteen 57 /ll 57 11 68 

----~--- ------------------------------------------------------Sub-tota I 3, 942 362 4, 304 

Total Investment Cost i 1, 851 981 12,832 
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Table 6-35 ESTIMATE OF INVESTMENT COSTS: 
CIVIL AND BUILDING 

Project : ITM in Bangladesh Currency :U.S.$ 
!--~~~~--~~~~~~·~~~~~~~~-~~~~ 

Department : Ci vi I and Bui laing Units : 1, 000.-$ 

O'ty Units Item description 
Unit 
Cost 

Cost 
Foreign I Local Total 

34.8 
6.5 

~00.0 

Sub-total 

13.2 
6.9 
4.~ 

0.4 

2.6 
1. 0 
1.4 
0.3 
0.3 --------
Sub-total 

10 
1 

1 

1 

1 

1 

____ L_~_ 
Sub-total 

:!. 5 

1 

0.8 
1 --------

Sub-total 

I 
1 

I 

I.Site Preparation Work (l,OOOm2
) 

Reclamation of land 1.1 38.3 38.3 
Demolition 40.0 260.0 260.0 
Site level I ing 1.0 100.0 100.0 

-----------------------------------------------~------
398.3 398.3 

2.Building Construction Work 
(1, OOOm2

) 

Spinning Mi 11 280 1, 112. 8 2,596.6 3, 709.4 

leaving Mi 11 2ao 580.6 1,354.8 1,935.4 

Dyeing Mi 11 (H-=6.0m) 250 312. 0 728. 0 11,040.0 

ditto (H=8.0m) 280 37.6 87.8 125.4 

Warehouse 200 153.6 358.4 512. 0 

Utility Center 250 72. 0 168.0 240.0 

Adm in. Office/Canteen 300 408.0 408.0 
Canopy 150 37.5 37. 5 

Others 250 75.0 75.0 
-------------------------- ------ -------- -------~------

2,268.6 5, 814. l 8,082.7 

3.Civil Works relatin~ tQ 
Mee an1cal Work 

Machine Plinth in general 125 125.0 125.0 

RC Chamber for A/C 8 80.0 80.0 
RC Ducting (sp/wv) 300 300.0 300.0 
RC W~ter Reservoir 30 30.0 30. 0 
RC Tanks for Treatment 60 60.0 60. 0 

RC Foundations for Pumps, l 60 60. Q 60. 0 
Chi 11 er, etc. 

Earthwork for Pipes/Cables 50 50.0 50.0 -------------------------- ---------------,o5~0-~-1o~n-

4.External Work (1,000m') 
Road Work (Asphalt) 12 42.0 42. 0 

External Sewage/Drainage 15 15.0 15.0 
Perimeter Fencing 20 16.0 16.0 
Planting and Gardening 10 10.0 10.0 ----- ---------------------r------ -------- ---83~o----sio-

5.Provisional Sum 440 I 440.0 440.0 

I 

.... ___..._1 _._____I ----+---+--·1----ti >-f 

Total investment costs 2,269 7,440 9, 709 
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Table 6-37 ESTIMATE OF lNVESTMENT COSTS: 
OFFICE SUPPLY 

Project : IT~ in Bangladesh Currency :U.S.$ 
Main plant ;tem er plant unit : Office Units : 1,000.-$ 

Q' ty I UnH ,I I gnit Cost 
Item description I ost 

Foreign L.:ical I Total 
Vehicles I I 

3 Saloon Cars I 20.0 60. 0 I 60. 0 
2 Mini-Buses or Stat ion lagons 25.0 50.0 I 50.0 .. I Buses 80.0 160.0 160.0 -

Office Equipment 

I 1 Telephone System 20.0 20.G 20.0 
1 Telex and Facsimile 2.0 2. 0 2. 0 

1 Copy Machine 1. 0 LO 1. 0 
2 Personal Computers 4. 0 8.0 8." 
4 lord Processors 1. 5 6.0 6.0 

1 Office Supplies 4.0 4.0 4.0 
Furniture 

1 Desks an~ Chairs for Office 40. 0 40.0 40. 0 
1 Tables ar·d Chairs for Canteen 20.0 20.0 20.0 
1 Lockers and Cabinets 10. 0 10.0 10. 0 
1 Others 10.0 10.0 I 10. 0 

I 
! 
I 

I 
I 

I I 
I 
I 

I I 

I 
I I 

i 

I I 

I 
I 
I 

I 

I I I 
I I 

I 

I I J I 
I 

I 
I 

- --
Tota I investment costs 267 I 104 ~'.91 I --
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6.8.7 Summary of Cost Estim:.itcs for Engineering and Ttxhnology 

The estimated total cost of this project ~!re summarized in Table 6-38. 

Table 6-JS : Sl'MM.-\RY OF COSTS 

Uni1: 1.000.USS 

Im·cs1mcn1 Cos1 
Department Rcfcrcn.:c 

Forcign Ll'll:·al Tora! 

Spinning 18.135 11\.135 Tabk 6-32 

Weaving 9.7S9 9.789 Table 6-33 

Dyeing and Finishing I0.262 13 10.275 Tabk 6-34 

Utility 11.X51 9SI 12.102 Talbc 6-35 

Envimnmcnlal 355 454 1\09 Table 5-11 

Ci\·il 2.269 7.440 9.709 Tattle 6-36 

Office 2X7 104 391 Tattle 6-37 

Tora! 52.948 X.992 61.940 
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CHAPTER 7 ORGA!'\IZATI07' A~D O\"ERHEAD COSTS 

7.1 Organization in General 

7.1.1 Basic Concept 

In managing a company. clarifying rhc responsibilities and aulhoriry of rhc person

nel is lhe prime requirement for srimularing ils organization. 

Firsl of :ill. ir is necessary lo breakdown rhe organization's duties inlo units of an 

easy-lo-manage size lo facilitate supervision. IT!\1 is classified inlo three depart

ments: Management. Sales and Marketing. and Production. Each dcparrmcnl is 

classified further by duly and work responsibility. The organization should be 

unified and balanced inside rhe mill. irrespective of such classification. 

Next. to achieve maximum investment return. the equipment should be working 

at full capacity 24 hours a day. 350 days a year. and the working rime should be 

divided into three types: a) 3 shifts of 4 groups. b) 1 shifts of 2 groups. and c) day 

shifl only. 

Consideration has been taken to simplify the chain of command by ha\·ing the 

higher-ranked personnel involved as much as possible in lower level management . 

While each deparrmenl and section is given independent authority and responsi

bility. priority should be placed on mutual comm1mication. acco:-ding to manage

ment guidelines. Foreign staff will be responsible al rhe oulsel lO effectively trans

fer managemenr and lechnology-relared knowledge lo Bangladeshi workers. 

In concrete terms. il is recommended lhal the following ideas be employed : 

(I) Open-door policy: the spirit of working rogerher efficiently in an open

door atmosphere of communication between adminislrarion and lower level 

employees 

(2) Two way decision system: decisions should be made not only top-to-bot

tom but also bouom-ro-rop. Everybody understands and is in agreement 

when a lop decision maker gives lhe greenlighl 

(3) Introduction of a scientific quality control system. e.g. TQC method. in 

the production dep;irtment 

(4) Maximum use of female workers in spinning ;ind weaving operations 
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7 .1.2 Organizacion Chart 

The new company's organizacion chart is shown in Figure 7-1. 

7 .2 Organizacion Scruccure 

7 .2.1 Managemcnc 

The new company !llUSt cry co concribuce co society while pursuing profics by 

establishing a new corporate idea under firm management philosophy. The ulti

mate objective of this project is to become a model case of a textile manufac

turer in Bangladesh and for it to contribute to the country's economic and social 

development. 

It is recommend that management be composed of 5 executives. as shown m 

Figure 7-2. 

While the Chairm<'n will be a Bangladeshi national on a non-full-rime 

commitmencing basis. the President. the Direccor of Production and the Director 

of SalesiMarketing will be foreign specialists and will be the core of the new 

company's management. The Administracive Director will be a Bangladeshi na

cional and will mainly be in charge of personnel and labour. Therefore. the new 

company's CEO will be the President. and he will be responsible for all the man

agement. The management cost is shown in Table 7-1. Thus. management by 

foreign experts will be employed in the initial stages of running the comp~my. 
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- Administrative 

I Chairman l Director 

I President~-------- Director of 

Sa !cs/Finance 

I Board of Di re~tors I 

Figure 7-2 

7 .2.2 Administrative department 

Di rector of 

Product ion 

-j !d•inistrative 

I Dc;:;:i;-'.ment 

- ! S;;les/hrke!.ing 

Dt.•p;irtmen t 

- --- - Production 

Depart11ent 

The organization is classified roughly into the Production and Non-Production 

Departments as shown in Figure 7-1. The Non-Production Department is divided 

further into the Sales/Marketing and Administrative Departments to clarify the 

allotment of responsibilities. The Sales/Marketing Department is in charge of or

der-receiving. sales of products and purchasing of raw cot1on. grey yam and grey 

cloth. It is also in charge of the finance/ accounting duties. The Administrative 

Department is in charge of personnel/labor duties. local material purch~sing and 

accounting as well as other duties related to general affairs. 

7.2.3 Production Department 

The Production Department is divided into four departments: spinning. weaving. 

dyeing and finishing. and utilities. Each department should be managed indepen

dently while maintaining the harmony of the whole mill. but these departments arc 

still to be under the direction of the mill manager. While the three departments 

perform production through many kinds of machinery models and processes. ef

fective management is possible by clarifying the allotment of duties and responsi

bilities by classifying processes into the two duties of operation and nwintenancc. 

As long as the world market is being targeted. it is necc~;sary to secure high 

product quality and a punctual delivery. Thus, sys1ematic management of produc

tion planning and its implementation. as well as quality control inspection in the 

production process. is essential. The research section is in charge of achieving this 

goal as well as promoting communication ~1mong the departments. The utilities 

department is in charge of al! supplementary duties except for direc.·t production 
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duties. i.e. running maintenance of the motor.electric equipment. the eflluent treat

ment facility. etc. While classified likewise into opcr . .uion and maintenance duties. 

environmental preservation and workshop duties also full unJer the utilities 

dcpanmcnt's responsibilities. 

7.3 Overhead Costs 

Overhead costs are gcncr.illy separated into factory overhead and administrative over

head. 

7.3.I Factory Overhead 

The following arc considered as factory overhead: 

- Wages and salaries of employees not directly involved in production 

- Factory supplies 

- Utilities (water. power. gas. steam) 

- Efnucnt disposal 

The cost implications of these items arc mentioned either in Chapter 4 or Chapter 

8. As for disposal of waste or cmucnl generated by the mill. no significant cosl 

will be accrued to the mill. 

7.3.2 Administrative Overhead 

The following are considered as administrative overhead: 

- Management f ce for hiring foreign management experts 

- Wages and salaries for office employees 

- Office supplies 

- Utilities for office 

- Communication expenses 

- Rents. property insurance and property ta>:cs, etc. 

These expenses will •1rise in connection with !he running of the mill. The cos! 

implications of these items arc shown in Table 7-1. 
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7.3.3 Cost Estimate (in US dollars x 1.000. but all local portion) 

Table 7-1 indicates a summary of administrative overhead. Labor costs not di

rectly related to production can be seen in Table 8-6. 

Table 7-1 : ADMINISTRATIVE OVERHEAD COSTS 

(FIXEDCosn 

Cost Item Foreign Local 

I Adm inistr.itive overhead J 

- Management fee for Clpcr.ition 

3 expatriate dircctors/5 expatriate :.008 -

managers/2 expatriate division heads 

- Administrative labor 

·Office - 20.0 

· Sales/Marketing - 9.3 

Total 1.008 29.3 

(Non-labor costJ 

- Administrative 

· Office sl!pplies - 5 

· Utilitytfransportation - 2 

· Communication - 2 

· Property :nsurance - I 2 

I 
· Property tax - 8 

- Sales/Marketing 67 49.2 

Total 67 68.2 
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CHAPTER 8 HUl\'IAN RESOURCES 

8.1 Labor Conditions in General 

The labor force in Bangladesh in 1989 was appproximately 50.7 million. of which 

50. l million were employed. Table 8-1 shows some data related to the labor condi

tions in Banglades:1. The unemployment rate shown in the table for 1989 is wry 

small ( 1.2 ~).however. it is a general feeling that the actual number of unemployed 

workers is much larger than this figure because of what it means to be "employed" in 

an agricultural economy. 

Table 8-1 INDICATORS OF LABOR AND MANPOWER SECTOR 

Census 
Characteristics I 

1981 I 1985-86 1989 

I. Total Labor Force (millions} I 25.9 30.9 50.7 

I Male 24.4 27.7 29.7 

Female 1.5 3.2 21.0 I 
I 

2. Employed Pop. (millions) 25.3 30.5 50.1 

Male 23.9 :!7.4 29.4 

Female I 1.4 3.1 20.7 

3. Unemployed Population (millions) 0.6 I 0.4 0.6 I 
4. Unemployment Rate 2.3 1.3 1.2 

5. Employmenl by Broad Sec1or I 

I 
Agriculture (millions) 

I 
15.4 17.4 37.0 

Non-Agriculture (millions) i 9.9 13.0 13.1 

(Scrurce: S1a1is1ical Pod:el Book of Bangladesh 1992) 

One of the main objectives of the Fourth Five-Y car Plan is poverty alleviation and 

creation of employment opportunities through human resources development. The 

major strategics for achieving these objectives arc (a) integration of the group-based 

approach with the sector-based approach. (b) community involvement in the centrally 

implemented projects and (c) participatory planning in rural ;ircas. It is also ncccss;iry 

to put emphasis on incrc;.1sing employment opportunities through cduc;.;tion and on

thc-job training. 
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The problems of poverty alleviation and employment generation. howc\·cr. seem to 

be very serious and difficult to solve. The projected growth of the iabor force will be 

3.4 <;( per •mnum during the Fourth Five-Year Plan. This is greater than the popula

tion growth of 2.4 C:c. This is mainly attributed to female participation in the labour 

force. 

The higher growth rate in female participation is the result of the government's policy 

toward female employment in the public sector. as well as the introduction of special 

food-for-work program for women and the high growth rate of the garment industry 

during the last decade. The garment industry employs mostly f emalc workers. 

In regard to wage rates, Bangladesh still has one of the lowest levels in the world. 

Table 8-2 shows comparative wages among ASEAN countries. From this table. it is 

understood why Bangladesh is so attractive for labor-intensive industries such as 

garment industries. This trend will continue for some time since the increase in the 

labor force will be much greater than that of employment opportunities. 

Table 8-2 : WAGES IN ASEAN COUl\'TRIES 

(USS'month) 

Workers Manager 

Skilled Unskilled Top-level 

~=,;~ or Foremen 

Indonesia 100-· 150 50- 70 5CXl- 800 3CXI- 400 

Thailand 150-200 80-150 1500-2000 500-1500 
I 

Philippines 150-200 80-150 8CXl- 1500 500- xoo I 
Malaysia l(X}- 200 70-100 I 1500-2000 I 600- 15CXl I 

I 
---j 

Sri Lanka 60- HXl 40- 60 2<Xl- 300 ICXl- 150 

' Bangladesh 60-100 40- 60 2<Xl- 3CXI 100-- l:'i~ 
(Source : from Japanese finns already invested as of 1992) 

Table 8-3 shows some indications of the education system in Bangladesh. In line 

with government policy. Bangladeshi people arc becoming very interested in the 

education of their children and Bangladesh has achieved more than 94 %, participa

tion in primary school Participation in junior <incl senior high schools and college is 

still very low. probably due to poverty. The national literacy rate is still low (24.8 'ii-). 

but the Chittagong division is a little higher al '.B.8 'i(. 
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Table 8-3 : KEY l!':DICATORS OF EDFCATION I!': BANGL.-\l )ESH 

I Items 1989 i 1~>90 ! 1991 : 
I Participation Rare ( C:c) 

I I 
I 

- Primary (ages 5- 9) 85.9 X9.9 94.6 I I 

- Secondary (ages 10-14) 26.1 I 26.6 I 27.6 
I i - Higher (ages 15-24) 3.4 3A 4.2 

Number of Colleges 

- College (general) 872 893 997 

- Medical college IO IO 10 

- Engineering college 4 4 4 

- Universily 7 7 9 

i Bangladesh aver.ige 21.S<;C 
Li1eracy rare ( t;C) 

i Chillagong 33.s<:< 

(Source : S1a1is1ical Pocket Book of Bangladesh 1992) 

In view of the project under consideration, which will require more than I. I 00 work

ers. recruitment of the necessary number of workers. including the managerial level. 

seems to be no problem. Their quality or qualifications must be carefully investi

gated. According to the nreliminary survey of this matter through foreign investors in 

Chittagong. the workers are generally very diligent and hardworking, provided they 

have received appropriate training. In this sense. the proper training of employed 

workers up to the managerial levels is considered crucial for systematic and efficient 

operation of the mill. 

8.2 Manpower Requirements 

The personnel required (at full operation) by duty/job and by department. according 

to the company's scale and organization, arc shown in Table 8-4. The assignment of 

foreign experts is also included in this table. Such personnel arc assigned/employed 

while being given training according to the establishment of the company. construc

tion of the mill, installation of machinery. test run and operation. The personnel 

employment plan from the establishment of the company to full operation is shown 

in Table 8-5. The total number of personnel required at full production is estimated to 

be I. I 05. of which 8 arc foreign experts (.3 directors. 3 managers and 2 division 

heads). Employment of workers starts at the outset cf the project. and at the end of 
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construction period. the number of empioyecs will be 349. ~inc months after com

mencing operation. I 00 percent recruitl!lent is to be completed. 

8.3 Training Scheme 

The objective of setting up this new company is to create :.i model for Bangladesh's 

textile industry by introducing new m:.inagement philosophy. In this regard it is 

recommended that new personnel be unexperienced. The education and training re

ferred to here includes not only operating technology using the latest machine models 

but also quality control. maintenance. mill management. technology and peripheral 

knowledge. The construction period for the new mill is most suitable for conducting 

education and training through actual machine installation and test runs. The prin

ciple of education and training is to acquire necessary technology by fully under

standing the machinery and equipment through hands-on experience at one's own 

mill. In other words, original on-the-job training should be implemented. The afore

mentioned training scheme is effective only if it is implemented concurrently with the 

construction of the mill. installation of machinery and equipment. and guidance on 

operation by thoroughly experienced trainers. It may also be a good idea to learn 

advanced technology abroad. but this is not economical. The training should there

fore. be conducteci in Bangladesh by foreign trainers under the engineering and 

training contract. 

Training on maintenance will be conducted during the installation of production 

machinery and the method of operation and quality control will be taught for I - 2 

years. after operation start-up. during which time technical transfer will be possible. 

The work controller under the engineering contract will also have the role of trainer. 

An a~proximate dispatching schedule is shown in Figure 8-1. 
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8.4 Cost Estimates 

Cost estimate~ related to human resources can be seen in the following. tables: 

Table 8-6 

Table 8-7 

Year 

Isl 

year 

::!nJ 

year 

Estimates of direct and indirect labor costs 

Estimates of training. fees 

Ta~le S-7 : TRAINING FEE 

Unit : 1.000S 

Local costs 
Cost item 

Variabie Fixed 

Spinning trainer 216 

Wca\ing trainer IOS 

Dyeing trainer 

Utilities trainer I -
I I I 

I st Y car Total I 
I 804 - I 
I 

Spinning trainer 
i - I 24 

I 
I I 

Wca\ing trainer - ! -

I I 
Dyeing trainer i - I 144 

I 

Utilities trainer I - I -

I l 2nd Year Total I - 168 
I 

I 
I 

I 

I 
I 
i 
i 
! 
i 
I 

Note : This fee is induJcJ in the administrati\e o\crhead of 1996 and 1997 in 

rhc table I 0--t 
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Table 8-6 SUMMARY OF LOCAL LABOR COSTS 
Unit USS 

I Numt>el" 'ial"iable cost Fixed cost 

i Spinning 
Division head 4 4,800 
Fol"eman 23 20, 700 

D Ski 11 ed wol"kel" 33 23, 760 
I Unsk i 11 ed wol"kel" 316 170, 640 
R Total 376 219,900 
E leaving 
c Division head 4 4,800 
T Fol"eman 14 12,600 

Ski 11 ed workel" 26 18, 720 
L Unsk i 11 ed wol"kel" 223 120,420 
A Total 267 156, 540 
8 Dyeing/Finishing 
0 Division head 7 8,400 
R Fol"eman 26 23,400 

Ski I I ed wol"kel" 41 29,520 
Unskilled wol"kel" 280 151,200 

Total 354 212,520 
I Uti lities/Electl"icity 
N L Manage!" 1 1,500 
D A Division head 9 10,800 
I B Fol"eman 9 8,100 
R 0 Ski 11 ed wol"kel" 39 28,080 
E R Unskilled wol"ker 12 6,480 
c Total 70 54,960 
T 

Office 
A Chail"man 1 3,000 
D Di l"ectol" 1 2,400 
M Manager 1 I 1,500 ' 
I Division head 3 3,600 
N L Foreman 4 3,600 

I A Ski I led worker 3 2,160 

s 8 Unski I led worker 7 3, 780 
T 0 Total 20 20,040 
R R ~ales/Mal"keting 

A Manager 1 1,500 

T Division head 2 2,400 

I Foreman 3 2, 700 

v Ski I I ed worker 3 2,160 

E Unsk i 11 ed worker 1 540 
Total 10 9,300 

Grand Total 1,097 588,960 I 84,300 
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CHAPTER 9 I:\IPLE:\IE:\T:\ TIO:\ SCHEDl"LE 

9.1 Prr1ject Implementation 

The project under comcmpbtion is a brand new. large te:\tile pr\)ject w be es1~1b

lished in the form of a joirit venture which CL)ntains a great deal of i.Werlapping and 

simultaneous activities in the course of project implementatiL)n. Theref\)re. appwpri

ate implementation scheduling together with stage-wise analysis is essential to the 

timely rnmpletion of the project. :\n overall \·iew of the project implementation can 

be seen in Figure 9-1. which was prepared on the basis of the follLn,·ing assump

tions: 

I) Basic agreement as a new company is to be rnnduded by the end of 1993. 

2) BEPZA or BOI's apprO\·al is to be obtained within a month of application for the 

establishment of a new company. 

3) Site acquisition will be completed by the end of April. 199-t which will enable 

the contractor to start mobilization s .. ·heduled for the beginning of June. 199-t 

-t) Theri: will be no such abnom1al weather as mav aJversely affect the sniolHh 

progress of the civil work. 

Project implementation is categL)rized into three groups as follows: 

- Stage I : Company Fom1ation and lniti~ll ProjeL:l \lanagement 

- Stage 2 : Construction Period at Site 

- Stage 3 : Official Operation Period 

9.2 Stage of Project lmplemcntatiL)n 

9.2.1 Company Formation ;md Initial Project \lanagcmcnt: Stage I 

F!gurc 9-2 indicates the breakdL1,vn of main activi1ies during the period of Stage 

I. i.e. Company Formation and lniti~tl ProjeL:t \bnagement. This stage begins with 

L)ffici;1l approv;1l by lhe Glwernment of Bangladesh for 1hc es1ablishemcnt of ;1 

new company. scheduled for mid-January. 1994 and enJs al the time 11f complel

ing the awarding of 1hc cnntract to the main mad1inery s11pplierts ). Stage I is 

cs1im;1tcd lo l;1kc aboul 6.5 months. 

:\s soon as rhe ni.·w company is officially formed. a unit for dealing with m;tnage

ri:il W1lrk in respel·t to pnljel.·1 implemcnlation will be fl)rmcd within 1he Ngani1a-

1ion pf 1hc l·ornpany. This uni1 is l·alkd "Pll'". and will be headed by the pr1.·sidc111 
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of the company. It will be responsible for all matters related to the implementa

tion of the new project. such as various applications and fom1alitics. the appoint

ment of the engineering finn and contractors. machine suppliers. issuing Letters of 

Credit and certificates for payment. accepting m~Khincry and equipment. etc. As 

described in the previous chapter. appointing an experienced consulting firm for 

design and supervision. and selecting competent contractor(s) for civil. mechani

cal. and elec;trical work is vital to attaining successful and timely implementation 

of the project. Full acquisition of the land by the end of May. 1994 will also be 

very important in commencing site work on time. 

The engineering firm to be appointed by the new company is responsible for the 

following s: 

(I) basic and detailed design and engineering of the project 

(2) documentation and evaluation of the bids 

(3) supervision of the site work 

(4) guidance of the test-run and commissioning 

(5) pre-operational training and technical guidance after start-up 

9.2.2 Construction Period at Site: Stage 2 

Stage 2 is the period for actual construction at the site. It will begin from the time 

the contact is awarded to the civil contractor and continue up to the time of issuing 

the certificate of completion to the contractor. In other wJrds. Stage 2 will con

tinue until the commencement of official operation of the mill. 

PIU. assisted by the consulting team under the engineering contract. will be re

sponsible for implcmentatir,n in this period. 

The phasing of the work during Stage 2 is shown in Figure 9-3. The main points 

noted for this period are as follws: 

(I) Site preparation work includes demolishing existing structures. reclaiming 

the low area and site levelling. 

(2) The order of building construction shall be dyeing and finishing. first. fol

lowed hy spinning and weaving. since installation o~ dyeing and finishing 

machinery will take place first. 
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(3) Erection of spinning. weaving and dyeing and finishing machinery shall be 

done in a systematic manner. Its schedule is shown in Figure 9-4. 9-5 and 

9-6. 

Table 9-1 shows the estimated man-days for erection supervisors and work

ers. These workers will receive on-the-job training by the suppliers' super

visors during the course oi erection and test-run, and thereafter will be 

basically employed by the new company. 

Table 9-1 : ERECTION MAN-DAYS 

Department Supplier Worker Worker Total 

SV SV 

Spinning IMO 675 6.843 8.358 

Weaving 582 1.075 3.002 4.659 

Dyeing/Finishing 404 1.000 2.474 3.878 

Utility 415 1.675 5,975 8.065 

Total 2.241 4,425 18.294 24.960 

(4) Commissioning of the dyeing and finishing department should be done four 

months before overall mill operation begins, by utilizing grey fabrics purchased 

from outside. The operation ratio after start-up is shown in Table 9-2. 

Table 9-2 : OPERATION RA TIO 

Department 1st Year 2nd Year 3rd Year 

Spinning 33 % 91 '7c 100 <;( 

Weaving 35 'IC 98% I 00 'iC 

Dyeing/Finishing 65 % 99<k I CXJ 'iC 

(5) Preliminary marketing for fabrics newly introduced to RMG industries should 

be done during this stage. 

9.2.3 Official Operation Period : Stage 3 

This period starts when the company commences commercial operation. i.e. at the 

time of starting production of finished fabrics which will take place four months 

before full production of the mill. It means Stage J will overlap Stage 2 for four 

months. 
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9.3 Project Implementation Budgeting 

Table 9-3 shows the summary of estimated costs which will arise in the course of 

project implementation. 
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Machine 
No. of Month 

Machine 1 2 3 4 5 6 7 

1 Biowirg 1 L x 1 S 8 oersons x 25 days 

..... Cording 18 sets 6 x 95 
L.. 

31 Drawing 6 sets 2 x 18 

4 Lop Former 2 sets 3 x 11 - -
5 Comber 7 sets 4x 35 

6 Roving 6 sets 6 x 54 

c.o 
.:., 7 Ring 52 sets 32 xi 30 

8 Winder 6 sets 6 x ~ 4 

9 Doubler 4 sets ~2 

10 Twister 55 sets 8 x 83 

11 Blow Cleaner 52+55 6 x 54 

Laboratory 1 !ot 1 x 1( -
Roller Shop 1 lot 1 x 10 

lo-

Test-run - -- -

Figure 9-4 ERECTION SCHEDULE FOR SPINNING 



Machine 
No. of Month 

Machine 1 2 3 4 5 6 7 

1 Winder 3 sets 
6 pers< ns x 60 do ys 

2 Warper 3 sets 6 x 20 6 x 2 b E x 20 

3 Sizer 2 sets 8 x 40 8x 40 

4 Size Cooker 1 lot 4 x 25 

-
5 Tying Machine 1 set 4 x 5 -
6 Reaching in Machine 5 sets 4 x 5 -

c.o a, 7 Air Jet Loom 96 sets 12 x 102 

8 Loom Cleaner 8 sets 6 ) 25 

9 Inspecting Machine 2 sets 4x6 

10 Folding Machine 1 set 4 IX 6 --
i 1 Torocon 2 lots 4 x 20 

Test-run - -
~ --

' 

Fiqure 9- 5 ERECTION SCHEDULE FOR WEAVING 



No. of Month 
Machine Machine 1 2 3 4 5 6 

Beam Dyeing. Cheese Dyeing, 
8 sets 14 pe. sons x 25 ~oys 1 Cheese Dryer. NaOH Recovery 

2 Gas Singeing. Scouring cr.d 
3 sets 

14 x 43 
Bleaching, Mercerizing 

3 
Heat Setter, Hot Flue Dryer, 

6 SP.ts 16 k 53 
Thermofixing. Baking, Stenter 

W' 
u, 

4 
Pod- steamer, Compressive 

2 sets 14 x ~ 4 
Shrinking 

5 
Inspecting 

7 sets 4 x 17 
Cloth Winding 

·-

6 
Auxiliary Equipment and 

1 lot 10 x 27 
Accessories. Laboratory 

- -
Test-run -

Fiqure 9-6 ERECTION SCHEDULE FOR DYEING AND FINISHING 



Table 9-3 COST ESTIMATES DURING l!\1PLB1E!'.TATIO!'\ 

linit : I .OOOS 

1994* 1995* 
O'\t tems I 

j I Foreign I Local Foreign I Lr~· al 
i 

I I 

I 
Management Fee and Adminisrrali\'C Expenses I I 

I I during prc-oper..11ion ! I 

I - Director.; ::27m/m 97.2 - 291.6 .. I 
- Expatriate Staff : IOm/m 60.0 - 60.0 I 

I -
I 

- Salaries and Wages - 12.0 25.0 

c 

' 

Sub-Total 157.2 12.0 351.6 25.0 

2 Pre-stud) Cost I 

I ¥15.COO.OOO 120.0 - ! ·- -
I I -

3 Consult in.· nd Er.ginccring Fee I 
I I - Design and Engi'lccring Fee 1.240.0 - I - -

I - Grand Supervision Fee 438.0 19.5 I 4}8.0 ! 26.K ! 
- Others(Communication. Tra\'clling. etc.) I 40.0 - 40.0 -

Sub-Total 1.718.0 19.5 478.0 26.R 
-

4 Cost for erection of Machinery/Equip. 

- Expatriate Supervisor" Fee: 75m/m 45(1.0 - 450.0 -

- Erection (Local Workers) - - - 125.5 
I I I Sub-Total 450.0 - 450.0 125.5 

5 Raw Materials for Clmmissioning/Test-run 

- Raw Collon : 5 I tons - - 106.8 -
- yarn : CM60.'2 · · · · · · 15 bales - -- :?2.3 --

P/C 45 ...... 12.5 bales - - 11.0 -

- Grey Cloth : P/C Grey Cloth · · O. I 6mil. m - - 104.3 - I 

- Other materials (chemicals, etc.) - - 50.0 -

Sub-Total -- - 294.4 -

6 Other Pre-operational Expenses 

- Rents/lease etc. -- 25.0 - 25.0 

- Miscellaneous Expenses for Company 

I 
Fom1ation, Communication, Travel, etc -- 15.0 - 10.0 r 

Suh-Total ·-- 40.0 -- 35.0 

Total 2.445.2 71.5 1,574.0 212.3 
--

2.516.7 I ,'/!16.3 

7 lnrcrest during Construction 217.7 3,080.64 
- ----

Pre-production Cost Total 2.734.7 t 4.R66.64 

R Working Capital 5.945.06 --
--- ---------

Gr;md Total [ _______ 13546.4 

--- -------- ---- -------------------· 
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CHAPTER 10 FINANCIAL EVALUATION 

I 0. I General 

This chapter covers the financial evaluation of the project on the basis of fin~;ncial 

calculations carried out utilizing UNIDO's "Computer Model For feasibility Analysis 

And Reporting (COMFAR)". and the following general premises and assumptions 

were used as the basic conditions for said financial calculati0ns. 

a) Curren~y 

b) 

c) 

d) 

e) 

(I ) 

(2) 

f) 

(I; 

(2) 

(3) 

(4) 

g) 

U.S. dollar. exchange rate USS 1.0 = J.Yen 125 =Bangladesh Taka 40.0 

Construction starl 1994 

Operation starl 1996 

Project life 15 years 

Loaning conditions 

Foreign Loan 

I merest 10 % per annum 

Grace Period 2 years 

Repayment yearly 

Local loan 

Interest 12 % per annum 

- Grace Period : 0 year 

Repayment yearly 

Depreciation 

Land : not depreciated 

Civil and Building : straight-line method. 20 years 

Machinery and Equipment : straight-line method, i 0 year~ 

Other Fixed Assets : straight-line method. I 0 years 

Dividends 

Dividends will be deferred until the time the accummulated net cashtlow figures 

show a surplus, that is in the fifth year after the start-up of operation. The rate is 

20 % per a!'lnum of net profit. 

h) Tax and Duties 

It was guaranteeJ by the government of Bangladesh that the project C<tn enjoy a 

tax holiday for I 0 years. even if its site is outside the EPZ. 
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I 0.2 Financial Evaluation 

The summary of the financial evalu~1tion of the base case appears on the summary 

sheet of the COMFAR calculations. The details of the various analyses arc as 

follows (the relateJ output table number a!Jpcars in the parentheses): 

10.2. I Initial Investment (Table 10-2) 

The total investment amounts to USS 78.57 million. Mac7,inery and cqu!pmcm 

share about G6% 0f the total initial investment cost~:. The remaining portion 

goes for factory and office building constructiun costs. The initial inve,tment 

accrucing in the first year of construction amounts USS J 8. ! 3 million. including 

fixed investment cost. pre-production expenditu~·es and working capital for fi

nancing interests during the constru;.·rion period. It will be USS 60.44 m Ilion for 

the second year of the construction period. including working capital for inven

tory and materials. 

10.2.2 Source of Financing (Table 10-3) 

The above initial investment costs will be frnanccd by the integral portion of 

loan and equity with the debt/equity ratio being 70/30. 

I st year US S 18.13 rr.illion 

2nd year US S 60.44 million 

In the first year of operation (1996), overdraft amounting to l!SS 0.426 million 

will accrue (see details in 10.2.7). 

Repayment of foreign loans wi!J be disbursed during the c0nstruction period 

starting from the third year of operation after the two-year grace prriod ends. 

Repayments of local loans start from the first year of operation. 

I 0.2.3 Production Costs (Tab!e I 0-4, Figure I 0-1) 

As is shown in the schedule of total production costs. the raw material cost is the 

major production cost component. accoun!ing for 55.41 % of total prodm:tion 

costs. Depreciation costs and financial charges follow the raw material rnsls. 

accounting for 14.34 % and 9.64 % respectively. Labor costs arc the lowest. This 

rcnccts 1he lower level of wages in Bangladesh (lower than in Indo11csia and 

nearly equal to Vietnam). Energy and utility costs which amount to 6.80 <( of the 

total costs seem almost the same or sligh1!y costlier than those in Indonesia. 
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10.2.4 Breiik-Even Point (Figure I0-2) 

The break-even ratio is obtained !Jy dividing the fixed cost by the marginal 

profit as follows: 

Break-even ratio including financial cost 60.2 c;(. 

annual sale USS 53.725 million 

fixed costs " 13.029 " 

total costs " 45.124 II 

Break-even ratio excluding financial cost 40.1 % 

annual sale USS 53.725 million 

fixed COStS " 8.679 " 

total costs " 40.774 " 

This project is judged as very safe tconomically from this figure. ;;ince a firm 

whose break-even ratio is less than 60 % is generally recognized as an excellent 

one. 

I 0.2.5 Debt-Service Ra:.io (Figure I 0-3) 

The repayment ability of the project is evaluated as sound. judging from the 

debt-service !'atio which ranges from around 2 to 3. The ratio deteriorates slightly 

and temporarily in the third year when the foreign loan repayments start and in 

the 11th year when the tax holiday ends. No debt remains from the 13th year 

onward. 

Debt Service Ratio. by y~ar 

(net cashfbw/debt service) 

0.94 9 2.56 

2 2.68 JO 2.77 
l 1.76 11 2.23 

4 1.86 12 2.39 

5 1.96 13 

6 2.09 14 

7 2.22 15 

8 2.38 
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10.2.6 Working Capital Requirement (Table 10-5) 

The project requires approximately USS 8.7 million of working capitai which 

accounts for about 19 ~ of the total production costs in the 5th year of operation 

(2000). The working capital for raw materials and chemic_.ls/dyestaffs is capital

ized in 1995, the year before start-up. due to their possibility of acquisition 

difficulties. The working capital for the remaining i:ems is included ir. the oper

ating year. 

I0.2.7 Cashflow Analysis (Table 10-6) 

In the first year of operation ( 1996), a bank .werdraft of USS 0.42(> million will 

accrue. It is broken down as follows: 

Sales revenue 

Accounts payable 

Accounts receivable & 

other assets 

Operating cost excld. 

depreciation cost 

Principal repayment 

Financial ccst 

Total 

29.672 (USS in million) 

1.632 

-3.476 

-21.566 

-0.962 

-5.726 

-J.426 

This amount of bank overdraft. resulting in a cash balance deficit for the first 

year of operation, should be financed by an additional equity or through short

term borrowing. The rnmulated net cashflow becomes positive in the fifth vear 

of operation. This indicates that the simple pay-back period is over six years 

after the initial investment. 

I 0.2.8 Internal Rate of Return (Table I 0- I) 

The IRR is rnmputed to be 19.15 %. This rate is higher than the average interest 

rate for project lo<•.ns. This value of IRR is reg<irdcd as acceptable for an indus

trial project in developing countries. 
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I C.2.9 Net Income Statement (Table I 0-7) 

The contribution margin is computed as 40.3 % from 1998 onward. The net 

profit ratio out of total sales exceeds I 0 % from the 2nd year ( 1997) and 

improves in lir.e with the project life. This ratio is identical with the gross profit 

ratio during the ten years after the start-up. as the corporate tax is exempted due 

to the tax holiday. The profit situation of this project is evaluated as normal and 

~ound. 

10.3 Sensitivity Analysis of IRR (Table 10-9. Figure 10-4) 

- 6 % increase in sales price : IRR 22.84 % 

6 % decrease: IRR 15.14 % 

Sales prices envisaged in the study are retained low. reflecting the actual 

slump in the textile market. They are likely to be raised in the future. as the 

market recovers and product quality increases. 

- 6 % decrease in operating cost : IRR 2 I .58 % 

6 % increase : IRR I 6.60 % 

It is necessary to curtail operating costs as much as possible in order to survive 

the severe competition in the textile market. It is possible to achieve this target 

through the rationalization of management under corporate efforts. 

- 6 % decrease in initial investment : IRR 20.47 % 

6 % increase: IRR 17.95 % 

As cutting down of investment more or less affects the qi.;ality of products. this 

case is not recommended. 

The analysis shows that reduction in initial invesrment docs not imply significant 

improvement of the IRR. Therefore, attention should be paid to the saks price and 

production cost as the variators of IRR. 

10.4 Conclusion of Financial Evaluation 

Viewing from the aforementioned evaluation, the project can be judged financially 

sound. 
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Table 10-1 

-------------------------------------------------------------------- CO!FAR 2.1 - tOYOBO ESGISEERISG CO., LTD, JAP!S -----

IT! in Bangladesh 
l2 June 1993 
base case 

2 year(s) of construction, 15 years of production 
currency con,ersion rates: 

foreign curren~y I unit = l.OOOG units accounting currency 
local currency l unit = 1.0000 units accounting currency 

accounting currency: thousand US dollar 
---------------------------------------------------------------------------------------------------------------------------

Total initial investment during construction phase 

fixed assets: 
current assets: 
total assets: 

72630 .34 
5945.06 

78575.41 

81.818 \ foreign 
100.000 \ foreign 
83.193 \ foreign 

---------------------------------------------------------------------------------------------------------------------------
Source of funds during colistruction phase 

equity ' grants: 
foreign loans . 
local loans : 
total funds : 

23241.41 
45710.00 
9624.00 

78575.41 

88.206 \ foreign 

84.264 \ foreign 

-------------------------------------------~-------------------------------------------------------------------------------
Cast:. flow from operations 

Year: 
operating cos~s: 
jepreciation 
interest 
----------------
production costs 
thereof foreign 
total sales 

gross inco1e 
net inco11e 
cash balance 
net cashflow 

I 
21566.42 
6468.68 
5725.88 

------------
33760.98 

86.55 \ 
29672.09 

-4088.89 
-40~8.89 
-426.55 
6261.73 

2 
34329.41 
6468.68 
5610.39 

------------
46408.49 

86.28 l 
52909.80 

6501.31 
6501.31 

11073.21 
17645.00 

3 
34305.50 
6468.68 
5494.90 

------------
46269.09 

86.47 l 
53725.05 

7455.96 
7455.96 
8369.16 

19397.46 

Net Present Value at: 10.00 \ = 44923.20 
Internal Rate of Return: 19.15 \ 

____ , _____________________________________________________________________________________________________________________ _ 

Index of Schedules produced by CO!(FAR 

Tot~l initial in7est1ent 
Total investment during production 
Total production costs 
Working Capital require1ents 
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Table 10-2 

----------------------------------------------------------------------------- CQ!FAR 2.1 - TOYOSO ESGI~EER!Su CO., LTD, JAPAS -----

Total Initial Investment in thousand US dollar 

Year . . . . . . . . . . . 1994 1995 

Fixed invest1ent costs 
Land, site preparation, de,elop1ent 3169.000 318 .000 
Buildings and civii vorts ..... 1862.000 muoo 
lnxiliary and service facilities . 2728.000 10913.000 
Incorporated f i1ed assets . . . . . 0.000 391.GOO 
Plant 1achiner1 and eq11ip1ent . . . 7637.000 30562.000 

--------------- ---------------
Total fixed invest1ent costs .... 15396.000 49633.000 

Pre-production capital e1penditures. 1734.700 4866.640 
Ket vorking capital ......... 0.000 5945.063 

--------------- ---------------
Total initial investaent costs ... 18130. 700 60444. 700 

Of it foreign, in l ............ 72.049 86.536 

------------------------------------------------------------------------------------------------------------------------------------
IT! in Bangladesh --- 22 June 1993 

10-7 



Table 10-3 

----:----- . 

. -~~~ _.-=~~=-~-:. <~'4_ 
- . . :' .:. ·-===~- .:_;~, \"'-~~ ~ 

·-·-r--"--"· :;. -.....,-,-: .. ··_;;. 
:.-::::: -~~- .~-_;.=-;·-..;". ·-~-

------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO EKGIKEERISG CO., LTD. JAPA~ -----

Source of Finance, construction in thonsand US dollar 

Year .............. 1994 1995 

Equity, ordinary .. U215.700 9025.708 
Equity, preference. 0.000 0.000 
Subsidies, grants . o.coo 0.000 

Loan !, foreign . 1720 .000 43990 .000 
Loan B, foreign .. 0.000 0.000 
Loan C, foreign . 0.000 0.000 
Loan!, local .... 2195.000 1m.ooo 
Loan B, local .... 0.000 0.000 
Loan C, local .... 0.000 0.000 

--------------- ---------------
Total loan ........ 3915.000 51419.000 

Current liabilities 0.000 0.000 
Bank overdraft .... 0.000 0.000 

--------------- ---------------
Total funds ....... 18130. 700 60444. 710 

Source of Finance, production in thousand US dollar 

Year .............. 1996 1997 1998 1999-2005 2006- 7 

Equity, ordinary .. 0.000 0.000 0.000 0.000 0.000 
Equity, preference. 0.000 0.000 0.000 0.000 0.000 
Subsidies, grants . 0.000 0.000 0.000 0.000 0.000 

Loan A, foreign . 0.000 0.000 -4571.m -4571.000 -4571.000 
Loan B, foreign .. 0.000 0.000 0.000 0.000 0.000 
Loan C, foreign . 0.000 0.000 0.000 0.000 0.000 
Loan A, local •... -962.400 -962.400 -962.400 -962.4QO 0.000 
Loan B, local. ... 0.000 0.000 0.000 0.000 0.000 
Loan C, local .... 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- --------------- --------------- ---------------
Total loan ........ -962.400 -962.400 -5533.400 -5533.400 -4571.000 

Current liabilities 1632.493 1116.583 12.008 0.000 0.000 
Bank overdraft .... 426.547 -426.547 0.000 0.000 0.000 

--------------- ------------- -- --------------- --------------- ---------------
Total funds ....... 1096.640 -272.364 -5521.392 -5533.400 ·4571.000 

·--------------------------------------------------------------------------------------------------------------------------
!TM in Bangladesh --- 22 June 1993 
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Table 10-4 --
·:.,~: ~~.::~--~ ~-·:_· ~- :__f 

~.":;:---==-=~- - ·
-~-!::_~-.:~~-

.;i.. ..:::, .• :_ 

-· - ' ' - -· -

----------------------------------------------------------------------------- CO!FAR 2-1 - TOYOBO ESGISE£RISG CO .• LTD. JAPA~ -----

Total Production Costs in thousand US dollar 

Tear ••••••••••.••.•. 

\of no1. capacity (single product). 
Rav 1aterial l . . . . . . . . . . . 
Other rav 1aterials . . . . . . . _ 
Utilities ............ . 
Energy . . _ . . . . . . . . . - . . 
Labo1tr. direct . . . . . . . . . . . 
Repair, 1aintenance ....... . 
Spares ............. . 
Factory overheads . . . . . . . . . 

Factory costs . . . . . . . . . . . 
Ad1inistrati ve overheads . . . . . . 
Indir. costs, sales and distribntion 
Direct costs, sales and distribntion 
Depreciation . . . . . . . . . . . . 
Financial costs . . . . . . . . . . 

Total production costs . . . . . . . 

1996 

0.000 
15182.000 
1819.000 
101.997 

1502.004 
388.917 
177 .000 
364.000 
55.000 

19589.920 
1851.000 
125.500 

0.000 
6468. 684 
5725.880 

33760. 980 

1997 

0.000 
25m.m 
]]91-996 
155.003 

2m.m 
588.999 
m.ooo 
558.000 
55.000 

32988. 910 
1215.000 
125.50C 

0.000 
6468.684 
5610.392 

46408.480 

1998 

C.000 
25005.000 
m2.ooo 
157.000 

2912.000 
589.000 
m.ooo 
750.000 
55.( 00 

33133.000 
1047 .000 
m.5oo 

0.000 
6468.684 
5494.904 

46269.090 

rm 

0.000 
25005.000 
mz.ooo 

157 .000 
2912.000 
58UOO 
ZJJ.000 
750.000 

55 .000 

33113.000 
1047.000 
125.500 

0.000 
6468.684 
4922.316 

45696.500 

2000 

0.000 
25005.000 
mz.ooo 
157_000 

2912.000 
589.000 
rn.ooo 
750.000 
55.000 

rnn.ooo 
1047 .000 

125. 500 
0.000 

6468.684 
4349.728 

45123.910 
::::::::::::::: ::::::::::::::: =============== =============== ::::::::::::::: 

Costs per unit ( single product ) 
Of it foreign, l ......... . 
Of it variable,\ ......... . 
Total labour . . . . . . . . . . . . 

0.000 
86.547 
62.772 

2230.217 

0.000 
86.284 
69.480 

1794 .299 

Total Production Costs in thousand US dollar 

Year ............... . 

\of 001. capacity (single product). 
Rav 1aterial l . . . . . . . . . . . 
Other rav 1at~rials ....... . 
Utilities ........... . 
Energy . . . . . . . . . . . . . . . 
Labour. direct . . . . . . . . . . . 
Repair, maintenance ....... . 
Spares . . . . . . . . . . . . . . 
Factory overheads . . . . . . . . . 

Factory costs . . . . . • . . . . . 
Ad1iaistrative overheads ..... . 
lndir. costs, sales and distribution 
Direct costs. sales and distribution 
Depreciation . . . . . . . . . . . . 
Financial costs ......... . 

Total production costs ..... . 

2001 

0.000 
25005.000 
3432.000 
157.000 

2912.000 
589.000 
233.000 
750.000 
55.000 

33133.000 
1047.000 
125.500 

0.000 
6458.684 
3777 .140 

44551.320 

2002 

0.000 
25005.000 
3432.000 
157.000 

2912.000 
589. 000 
233.000 
750.000 
S5.000 

JJllJ.000 
1047.000 
125.500 

o.oco 
6468.684 
3204.552 

43978. 730 

0.000 
86-468 
69.366 

1626. 300 

2003 

0.000 
25005.000 
3432.000 
157.000 

2m.ooo 
589.000 
m.ooo 
750.000 
55.000 

3 313 l. 000 
1047.000 
125.500 

0.000 
6468.684 
2631.964 

43406.150 

o.noo 
86.5~i 
10.rn 

162UOO 

2004 

0 .000 
25005 .000 

3432.000 
157.000 

2912.000 
589.000 
233.000 
750.000 
55.000 

33133.000 
1047.000 

125 .500 
0 .000 

6468.684 
2059. 376 

42833. 560 

0.000 
86.617 
71. _26 

1626.300 

2005 

0.000 
25005 .000 
3432.000 
157.000 

2912.000 
589.000 
233 .000 
750.000 
55.000 

33133. 000 
1047.COO 
125.500 

0.000 
6468.688 
1486.788 

42260. 980 
::::::::::::::: ::::::::::=:::: ::::::::::::::: ::::::::::::::: ::::::::::::::: 

Costs per unit ( single product ) 
Of it foreign, \ ......... . 
Of it variable.\ ....... . 
Total laboar •.....•..•.. 

0.000 
86.724 
72.041 

1626.300 

0.000 
86.814 
72.978 

1626.300 

0.000 
86.906 
73.941 

1626.300 

0.000 
81.000 
74. 9 30 

1626.300 

0.000 
87.098 
75. 945 

1626.300 

·--·--·----------------------------------~------------------------------------------------------------------------------------·-----
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-------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO ESGISEERISG CO., ltD, JAPA.~ -----

Total Product ion Costs in thousand US dollar 

Year ............... . 

\ of noa. capacity (single product). 
Rav aaterial l . . . . . . . . . . . 
Other rav aaterials . . . . . . . . 
Utilities ............ . 
Energy .............. . 
Labour, direct .......... . 
Repair, aaintenance ....... . 
Spares ............. . 
Factory overheads . . . . . . . . . 

Factory costs . . . . . . . . . . . 
Adainistrative overheads ..... . 
Indir. costs, sales and distribqtion 
Direct costs, sales aud distribution 
Depreciation . . . . . . . . . . . . 
Financial costs . . . . . . . . . . 

Total production costs ...... . 

Costs per unit ( single product ) 
Of it foreign, \ ......... . 
Of it variable,\ ......... . 
Total labour . . . . . . . . . . . . 

2006 

0.000 
25005.000 
m2.ooo 
157.000 

2912.000 
589.000 
233.000 
750.000 
55.000 

33133.000 
1047.000 
125. 500 

0.000 
485.450 
914.200 

35705.150 
::::::::::::::: 

0.000 
85.802 
89.889 

1626 .300 

2007 

0.000 
25005.000 

3432.000 
157.000 

2912.000 
589.000 
233 .000 
750.000 
55.000 

33133.000 
1047 .000 

125 .500 
0.000 

485.450 
457.100 

35248 .050 
::::::::::::::: 

0.000 
85.618 
91. 055 

1626 .300 

2008-10 

0.000 
25005.000 
3432.000 
157.000 

2912.000 
589.000 
233.000 
750.000 
55.000 

33133.000 
1047.000 
125. 500 

0.000 
485.450 
-0.000 

34 790. 950 
------------------------------

0.000 
85.429 
92.251 

1626.300 

---------------------------------------------------------------------------------------------------------------------------
IT! in Bangladesh --- 22 Jane 1993 
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Table 10-5 
-
-~ 

-...... . .... - ..... -
~~--'.!'.'.--r-:·:--.._···· 

----------------------------------------------------------------------------- CO!FAR 2.1 · TOYOBO ESGISEEF.ISG CC., LTD, JAFAS -----

Net Working Capital in thousao.d tiS doilar 

Year ................ . 

Coverage . . . . . . . . . 1dc coto 

Current assets a 
Accounts receivabie ... 
Inventory and 1aterials . 
E:::.ergy ........ . 
Spares . . . . . . . . . 
Vari in progress . . . . 
Finished prodncts 

Cash in hand . . . . . . . 

30 12.0 
l 360.0 

15 24 .0 
60 6.0 
10 36. 0 
15 2U 
15 24.0 

Total current assets . . . . . . . . . 
Current liabilities and 
Accounts payable . . . . . . 30 12.0 

Set working capital ......... . 
Increase in iOrking capital ..... . 

Set working capita!, local . . . . . . 
Set working capital, foreign ..... 

199E 

1797.202 
5945.346 

62.583 
60.667 

544 .164 
893.372 
118.163 

9421.497 

1632.m 

7789.004 
1843. 941 

284.135 
7504.869 

1997 

2860.784 
5945 .494 
121.333 
93.000 

916.359 
1425 .163 
110.333 

ll472.460 

2149.076 

8723.389 
934.385 

488.277 
8235 .112 

Note: 1dc = 1ini1n1 days of coverage ; coto ~ coefficient of turnover . 

1998 

2858.792 
5945.499 
121.333 
125.000 
920.361 

1424.167 
111.417 

11506.570 

2761.083 

8745 .484 
22.095 

489 .131 
8256.354 

1999-2010 

2858.792 
5945.499 
121.333 
125 .000 
920.361 

1424.167 
111.417 

11506 .570 

2761.083 

8745.484 
0.000 

489 .131 
8256.354 

-----------------------------------------------------------------------------------------------------------------·------------------
IT~ in Bangladesh --- 22 June 1993 

10-11 



Table 10-6 

·-------------------------------------------------------------------- CQ!FAR 2.1 - TCYOBO ESG1SEEP.ISG CO., l!~. JhFAS ----
Cash fl ow Tables, construction in thousand US dollar 

Year ......... 1994 1995 

Total cash inf low .. 18ll0. 700 60444.710 
-----·--------- ---------------

Financial resources . 18130. 700 60HU10 
Sales, net of tu .. 0.000 0.00Q 

Total cash outflow .. l8ll0. 700 60444. 700 
--------------- ---------------

Total assets ...... 17913.000 5736U60 
Operating costs ... 0.000 0.000 
Cost of finance ... 217.700 3080.640 
Repay1ent ........ o.ouo 0.000 
Corporate ta1 0.000 0.000 
Dividends paid ... 0.000 0.000 

Surplus ( deficit } 0.000 o.no4 
Cu1ulated cash balance 0.000 V.004 

Infloli, local .... 4936.000 muoo 
Outflow, local .... 5067.100 sm.uo 
Surplus ( deficit } -131.700 -709.140 
Inflov, foreign ... 13194.700 53015. 710 
Outflow, foreign . . . 13063 .000 52306.560 
~urplus ( deficit } 131.698 709.145 

Met cashflow ..... -17913.000 -57364.060 
Cu1ulated net cashflow -17913.000 -75217.060 

Cashflow tables, production in thous2nd OS dollar 

Year ......... 1996 1997 1998 rm 20:)0 2CO l 

Total cash infloli .. 31304.590 54026.380 53131.060 53725.050 53125.050 53725.050 

-----·-------·- ----... ---- ... ----- ........................................... --------------- .......................................... ... ................................. 

Ficancial resources . 1632.493 1116.583 12 .008 0.000 0.000 0.000 
Sales, net of ta1 .. 296 72.090 52909.800 53725.050 53725.050 53725. 050 5m5.oso 

Total cash outf lov . . 31731.130 42953.170 45367.900 44761.210 48836.930 48264.340 
·-·-----··---·- ................................ -----------·--· .. ................................. .. ................................ .. ................................... 

rota! assets .... 3476.434 2050.968 34. !O'i o.oou 0.000 O.OOu 
Operating costs . . . 21566.420 3432U10 34305. 500 34305. soc mcs.soo mos.soc 
Cost of finance . . . 5125.880 )610.392 5494.904 4922.316 4349. 728 3771.140 
Repay1ent ..... 962.400 962.400 55H.400 5533.400 5533.400 5533.400 
Corporate ta1 0.000 0.000 0.000 ~.000 a.coo c .000 
Dividends P';d ... 0.000 0.000 o.oou o.oc~ 4648.300 4648.300 

Surplus ( deficit } -426. 545 11073.210 83E9.156 8961.rn 4888.125 5m.111 
Cu•ulated cash bala~ce -426. 541 10646.670 19015.830 27n9.660 32867.790 38328.500 

Inf low. local I ••• 258.656 266.110 115.967 115.050 115.050 115.050 
Outf lov, local .... 5369.655 7054.018 b585.576 6468.m 690 !. 029 ms.541 
Surplus ( deficit ) -5110.999 -6787.908 -6469.m -6353.267 -6785.979 -5670.491 
!nflo1, foreign ... 31G45.930 5mo.210 53621.090 53610.000 53610.000 53610.000 
Outflow, foreiga ... 26361.480 35899.160 38782.330 38292. 900 41935.900 41478.800 
Surplus ( deficit l 4684.453 17&61.110 14838. 760 15317.100 11674.!CO 12131.200 

Net cashflov ..... 6261.733 17646.000 19391.460 19419.550 19419.550 19419.550 
Cu1ulated net cash!iow -59015.330 -51369.330 -31971.870 -12552.320 6867.230 2628U8C 
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----------------------------------------------------------------------------- CO~FAR 2.i - TOYOBQ ESGISEEP.ISG CO .. LTD. JAF?.~ ··---
Cash fl ow tables, production in thousand US dollar 

Year ......... 2002 2003 2004 2005 2006 2007 

Total cash icflov .. 53725.m 53725.050 53725.050 53725.050 53725.050 51725.050 

------·-·------ ·------··------ --------------- --------------- --------------- ---------------
Financial resources . 0.000 0.000 0.000 0.000 0.000 0.000 
Sales, net of ta1 . . 53725.050 53725.050 53725.050 53725.050 53725.050 53725.050 

Total cash outf lov . . 4 7691.750 47119.160 46546.570 mn.990 51646.m 51372.700 
---------·----- --------------- --------------- --------------- ------------·-- --·------------

Total assets . . . . 0.000 0.000 0.000 0.000 0.000 0.000 
Operating costs . . . 34305.500 34305.500 34305.500 3005.500 Hl05.500 mos.soc 
Cost of finance ... 3204.552 2rn.m 2059.376 1486.m 914.200 457.100 
Repaycent ..... 5533.400 5533.400 5533.400 5533.400 4571.000 4571.000 
Corporate tai 0.000 0.000 0.000 0 .000 7207.961 ma.soi 
Dividends paid ... 4648.300 4648.300 4648.300 4648 .300 4648. 300 4648.300 

Surplus ( deficit ) 6033 .301 6605.887 7178.477 7751.063 2078.090 2352.348 
Cumulated cash balance 44361.800 50967.690 58146.160 65897.230 67975.310 70327 .660 

lnflo11, local .... 115.050 llS.050 115.050 llS.050 ll 5.050 ll 5.050 
Outflow, local . . . . 6670.053 6554.565 6439.077 6323.590 12453.660 12636. 500 
Surrlus ( deficit ) -6555. 003 -6439 .516 -6324.027 -6208.540 -12338. 610 -12521.450 
Inflow, foreig'.l ... 53610.000 53610.000 53610.000 53610.000 53610 .000 53610.000 
Outflow, foreign . . . 41021.700 40564.600 40107.500 39650.400 39193.300 38736.200 
Surplus ( 1eficit ) 12588.300 13045.400 moz.soo 13959.600 14416.700 14873.800 

Net cashflov ..... 19419.550 19419.550 19419.550 19419.550 12211.590 12028. 750 
Cuaulated net cashflow 45706. 330 65125.880 84545.440 103965.000 116176.600 128205.JOO 

Cash flow tables, production in thousand US dollar 

Year ......... 2008 2009 2010 

Total cash inflow .. 53725.050 53725.050 53725. 050 
.... _ ........................... ... .............................. .. ................................ 

Financial resources . 0.000 0.000 0.000 
Sales, net of ta1 .. 53725.050 5J725.050 53725.050 

Total cash outflow .. 46527 .440 46527 .440 46527 .440 
.................................. .................................. .. .................................. 

Total assets .. ' . 0.000 0.000 0.000 
Operating costs ... 34305.500 34305. 500 ]4]05.500 
Cost of finance ... ·0.000 0.000 0.000 
Repayment ..... o.ooc 0.000 0.000 
Corporate tu 7573 .641 7573.641 757J.641 
Dividenjs paid ... 4648.300 4648.300 4648. JOO 

Surplus ( deficit ) 7197.609 7197.609 7197.609 
Cumulated cash balance 77525.270 84 722. 880 91920.480 

Inflow, local .... 115.050 115.050 i15.050 
Outflow, local .... 12819.340 12Bl9.340 12819.340 
Surplus ( deficit ) ·12704.290 ·12704.290 • 12704.290 
Inflow, foreign ... 53610.000 53610.000 53610.000 
Outflow, foreign ... 33708.100 33708 .100 33708.100 
Surplus ( deficit ) i 9901. 900 19901. 900 19901.900 

Net cashflo~ ..... 11845.910 11845.910 11845.910 
Cumulated net ~ashflow 140051.200 151897.100 163743.000 

--------------------------·----------------------·---------------------------------
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Table 10-7 

--------------------------------------------------------------------- CO~FAR 2.1 - TOYOBO ESGISEEP.ISG CO., t!D, JAPAS -----

Net Income Statement ill thousand US dollar 

Yea: ... . . . . .. .. .. . . . . . .. 1995 1997 1998 1999 2000 

Total sales, incl. sales tax ..... 29m.m 52909.800 53725.050 53725.m 5J7Z5.05o 

Less: variable costs, incl. sales ta1. 21192.JJO 32244.780 32095.000 32095.000 32095.UOO 

--------------- --------------- ---·---·------- -----------·--· ---------------
Variable 1argin . . . . ............ 8419.762 20665.020 21630 .050 Zl630 .050 Zl630.050 

As \ of total sales . . . . .. .. .. .. 28.578 39.057 40.261 40.261 40.261 

Non-variable ccsts, incl. depreci~tion 6842. rn 8553. 316 8619.182 8679.164 8619 .186 

----·---------- ------·-------- --------------- --------------- --------·--·---
O~erational margin . . . . .... 1635.987 12111.100 12950 .870 1295~ .870 12950 .870 

As \ of total sales . . .. . . . ... 5.517 22.891 24.106 24 .106 24 .106 

Cost of finance .. . .. . . . . . .. 5125.880 5610.392 549U04 4922.316 4H9.728 

--------------- --------------- ......................................... ------··------- ---------------
Gross profit .... . . . . . . .. -4088.893 65Cl.J09 1455.965 8028.551 8601.131 

AI lovances . . ... . ..... 0.000 0.000 0.000 0.000 o.ooc 
Taxable p;ofit ....... . .. .. . . -4088.893 65or.m 7455.965 8028.551 8601.131 

Tat . . . ........ . . . . 0.000 0.000 0.000 0.000 0.000 

----------·---- ------------- ... - ..................................... - ----·-··------- -·-----------·-
Net profit .. . . . .. . . . . . -4088.893 6501.309 7455.965 8028.551 8601.131 

Dividends paid ....... . . . .. u.000 0.000 0.000 0.000 4648.300 

Undistributed prof it .. .. . . . . . -4088.893 6501.J09 ms.m 8028.SSl 3952.836 

Accu1ulated undistributed profit .. -4088.893 2412.416 9868 .381 17896.930 21849 .110 

Gross profit, \ of total sales . -IJ.780 1z.m !J.878 14.944 16.010 

Ket profit, \ of total sales . -13.180 12.288 lJ .878 14.944 16.010 

ROE, Net profit, \of equity ... .. -11.593 21.913 32.08 l 34.544 31 .008 

ROI, Net profit;interest, I of invest. 2.123 15.517 16.587 16.587 16.587 

·----------------------------------------------------------------------------------------------------------------------------
It~ in Bangladesh --- 22 June 1993 
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----------------------------------------------------------------------------- LU!!~~ i.1 - l~:J:~ ~lUl~L~~l~U ~~·t ~~~, ~~~~~ -----

Net Income Statement in thousa:d llS dollar 

Year ............... . 

total sales, incl. s~les ta1 ..... 
less: variable costs. incl. sales tat. 

Variable 1argin .......... . 
As \ of total sales . . . . . 

Son-variable costs. incl. depr~ciation 

Operational 1argin . . . . . . ... 
As \ of total sales . . . . . . . .. 

Cost of finance . . . . . . . . . .. 

Gross profit . . . . . . . . . . . .. 
Al lovances . . . . . . . . . . . . . . 
tauble profit ........... . 
Tat ......•......... 

!iet profit ............. . 

Dividends paid ........... . 
Undistributed profit ........ . 
Accu1ulated •ndistributed profit .. . 

Gro~s profit, \ of total sales ... . 
Met profit, \ of tatal sales .. . 
ROE, 52t profit, \ of equity .... . 
ROI, Met profit+interest, \of invest. 

ZOOl 

sms.cso 
32095.000 

21630.050 
40.261 

8679.185 

12950.870 
24.106 

3777. l4C 

9173.727 
0.000 

9173.727 
0.000 

9173.727 

4648.300 
4525.426 

263?'i.l90 

17.075 
17.075 
Js.m 
16.587 

mz 

sms.oso 
32095.000 

216 30. 050 
40.261 

8679.186 

12950.870 
24.106 

J204.552 

mun 
0.000 

mun 
C.OOQ 

9746.Jl] 

muoo 
5098.012 
~WJ.~10 

18.141 
18 .141 
41.935 
16.587 

Net Income Statement in thousand as dollar 

Year . . . . . . ... 

rota! sales, incl. sales tai ..... 
Less: variable costs, incl. sales tai. 

Variable 1arqir. . . . . . . . . . . . 
As \ of t~~al sales .. 

Non~variable costs, incl. depreciation 

Operational 1arg;n ......... . 
As t of total sales . . . .. . 

Cost , . finance •.......... 

Gross profit ........... . 
Allowances ............. . 
Taiable profit . . . . . . . . 
Tai . . . . . ...... . 

Net profit . . . . . . . . . 

Dividends paid ... 
Undistributed prof it .. 
Accuaulated undistributed profit . 

Gioss profit, \ of total sales . 
Set profit, i of total sales . 
ROE, Net profit, \of equity . 
ROI, Net profit+interest, \ of invest. 

2006 

53725.050 
32095.000 

2163U50 
40 .26 l 

2695. 948 

18934.lCO 
jS.243 

914.200 

18019.900 
0.000 

18019.900 
7207.961 

1081 l.940 

4648.300 
6163.W 

56366.410 

33.541 
20.125 
46.SlO 
15.019 
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2007 

53725.050 
32095 .000 

21630.050 
40.261 

2695.947 

18934.100 
35.243 

457.100 

18477.000 
0.000 

18477.000 
7390.801 

11086.200 

4648.300 
6m.9o3 

62804.320 

34.392 
20.rn 
0. 700 
14. 784 

2003 

5m5.oso 
nm.coo 

21530.050 
40.261 

muss 

12950.870 
24.106 

26ll. 964 

10318.900 
0.000 

10318.900 
0.000 

10318.900 

4648.300 
5670.602 

H!43.810 

19.207 
19.207 
44.399 
16.587 

2008 

53725.050 
32095.000 

21630.050 
4G.261 

2695.949 

18934.100 
35.243 

-0.000 

18934.100 
0.000 

18934.100 
7573. 641 

1 IJ60 .460 

4648. 300 
6712.161 

69516.480 

35.243 
Zl.146 
48.880 
l 4.550 

53725.050 
32095.00~ 

216JC.C5G 
40.261 

8679.lSJ 

mso.a10 
2U06 

2051.376 

10891.490 
0.000 

10891.490 
0.000 

10891.490 

4648.300 
6243.192 

43387.000 

2U73 
20.273 
46.862 
16 .587 

2009 

53725.050 
320;5.ooo 

21630 .050 
40.261 

2695.949 

18934 .100 
35. 243 

0.000 

18934 .100 
0.000 

18934 .100 
7573.641 

11360.460 

4648.300 
6711.161 

76228.640 

35.243 
2l.W 
48.880 
14.550 

ms 

53725 .050 
;2m.oco 

21rn.oso 
(C.:61 

E679.188 

mso.850 
2U06 

1486.788 

li46U70 
0.000 

11464.070 
0.000 

!1464.070 

4648.JGO 
6815. 714 

5C2Cl. 770 

21.338 
21.JJS 
49.326 
16.58 7 

20!0 

53725.050 
32095.000 

21630.050 
40.261 

2695.949 

18934.100 
35.243 

0.000 

18934.100 
0.000 

lem .100 
7573.641 

11360.460 

4648.300 
6712.161 

82940.800 

35.243 
21.146 
48.880 
14.550 
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Table 10-8 _-

--- - ·-
....... ____ -··-
-~--· . ·_-·.,: __ _ 

--------------------------------------------------------------------- CO!FAR 2.1 - !OYOBO ESGISEERI5G CO., t!C, j!fA~ -----

Projected Balance Sheets, construction in thousaud US dollar 

Year ............. . 

total assets . . . . . . . . . . 

Fixed assets, net of depreciation 
Construction in progress . . . . 
Ci:rrent assets . . . . . . . . . 
Cash, bank . . . . . . . . . . . 
Cash surplus, finance available . 
Loss carried forward . . . . . . 
toss ............. . 

Total liabilities ... 

Equity capital .... 
Reserves, retained profit ... . 
Profit ............ . 
Long and 1ediu1 ter1 debt ... . 
Curren~ liabilities ...... . 
Bank overdraft, finance required. 

Total de~t . . . . . . . . . . . 

Equity, \ of liabilities .... 

1994 

18130. 700 

0.000 
18130.700 

0.000 
0.000 
O.OGO 
0.000 
0.000 

18130.700 

14215. 700 
0.000 
o.ooc 

3915.000 
0.000 
0.000 

3915.000 

78.407 
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ms 

78575 .410 

18130.700 
54499.640 
m5.0&1 

0.000 
0.000 
0.000 
0.000 

78575. 410 

23241.410 
O.OCO 
0.000 

55334.000 
0.000 
0.000 

55334.000 

29.578 
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----------------------------------------------------------------------------- CO~F!R 2.: - ;::~~~ ESG!5E~R'.SG c: .. ... 
~ .. i.:, :~.~:5 -----

Projected Balance Sheets, Procuction in thoisand US dollar 

!ear . . . . 

Total assets 

Fired assets, net of depreciation 
Cocstruction in progress .... 
Current a~sets . . . . . . . .. 
Cash, bank . . . . . . . . . . . 
Cash surplus, finance available . 
Loss carried forward . . . . . . 
toss ............. . 

Total liabilities . 

Equity capital .. 
Reserves, retained profit .... 
Profit . . . . . . . . . . . . . 
Long and 1ediu1 ter1 debt . . .. 
Current ~iabilities ...... . 
Bank overdraft, finance required. 

Total debt . . . . . . . . . .. 

Equity, \ of liabilities .... 

1996 

79672.050 

66161.660 
0.000 

9101.m 
118 .163 

0.000 
0 .000 

4088.891 

79672.050 

23241.4!0 
0 .000 
0.0JO 

54371.600 
15]2.49] 

m.m 

56430. 640 

Z9.l71 

1997 

emo.m 

59692.170 
0.000 

lll6l.ll0 
110.rn 

10646.660 
4088.893 

0.000 

85300.990 

2JHl.410 
0.000 

650i.309 
53409 .200 
n9.076 

0.000 

56158.270 

27.056 

i998 

amuse 

53ZZ4.290 
0.000 

ll39S.150 
lll.4i7 

19015.820 
0.000 
0.000 

83746.680 

2324Ui0 
2412.416 
7455. 965 

47875.800 
2161.081 

0.000 

50616.880 

21.m 

86Hl.820 

46755.610 
0.00Q 

lil95.150 
111.417 

27979.640 
0.000 
0.000 

86W.620 

ZlHl.410 
9868.381 
8028.551 

42342.400 
Z76l.083 

0.000 

mou8o 

2€. 949 

893C9.55o 

mes.m 
O.OOG 

11395.150 
111.417 

mI6.C60 
0 .000 
a .coo 

ZJZ4!.410 
17896.930 
8601.137 

16809.000 
2761.081 

0 .000 

39570.080 

26.0ZJ 

Projected Balance Sheets, Production in thousand US dcl!ar 

Year .... 

Total assets 

Fiied assets, ~et of depreciation 
Construction in progress ... 
Current assets . . . . . . . . . 
Cash, bank . . . . . . . . . . . 
Cash surplus, finance availahle . 
Loss carried forvard . . . . . . 
Lass ............. . 

Total liabilities ..... 

Equity capital ..... . 
Reserves. retained profit ... . 
Profit ............ . 
Long and 1edi um tera debt ... . 
Current liabilities . . . . . . 
Bank overdraft, finance required. 

Total debt . . . . . . . . . . . 

Equity, \ of liabilities .. 

2001 2002 ZOOl 2004 zoos 
88101.590 87866.200 8800 3.400 887ll. l 90 89995 .560 

--------------- -----------··--- --------------- --------------- ---------------
l3818.240 

0.000 
11395.150 

lll.417 
42976. 780 

0.000 
0.000 

a8101.590 

2J74l. 410 
21849.770 
917J. 7Z7 

11275.600 
2761.0BJ 

0.000 

Hrn.680 

26.310 

27349.550 
0.000 

11395 .ISO 
lll.417 

49010.070 
0.000 
G.OCG 

smuoo 

2324 l.4!0 
26175.190 
9746.lll 

Z5742.ZOO 
276i.08l 

0.000 

28503.280 

26. 451 

, 0-17 

20880.870 
o.coo 

11395.150 
lll.417 

~5615.950 
0.000 
c.oco 

aaoo uoo 

23241.410 
31471.l!O 
1CJ!6.90C 
2020UOC 
m1.m 

0.000 

Z2%9.880 

26.410 

14412.190 
O.OGO 

11395.150 
111.417 

s2m.rn 
c.oco 
0.000 

B871Ll 9C 

2324!.410 
J7l4J.61C 
!C89!.490 
14675.m 
Z76!.CE3 

0.000 

1HJU80 

Z6.m 

794]. 500 
0.000 

1rns.1so 
111.m 

7C54UOC 
0 .ucc 
r. 00~ 

89995.570 

2JW .4!0 
43;:7 rn 
! '.40U70 
mu cc 
rn! .OE] 

o.m 
::9~1.ceo 

zs.m 
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---------------------------------------------------------------------- CO!FAP. 2.1 - !OY050 ESGISEERiSG CO., ~:c. JAPAS -----

Projected Balance Sheets. Production in thousa5d US dollar 

Year ............. . 

Total assets . . . . . . . . . . 

Fiief assets, net of depreciation 
Construction in progress ... 
Current assets . . . . . . . . . 
Cash, bank . . . . . . . . . . . 
Cash surplus, fina~ce aYailable . 
Loss carried forward . . . . . 
Loss ............ . 

Total liabilities ...... . 

Equity capital ...... . 
Reserves, retained profit ... . 
Profit ........... . 
Long and 1edia1 ter1 debt .. . 
Current liabilities ..... . 
Bank overdraft, finance required. 

Total debt . . . . . . . . .. 

Eqnity, ! of liabilities ... 

2006 

91588.210 

1458.m 
0.000 

llJ95.150 
111.417 

72623 .590 
0.000 
0.000 

91588.210 

23Hl.410 
50202. 770 
10811.940 
4571.000 
2161.083 

0.000 

7332.083 

25.375 

2007 

93455.110 

6972.599 
u.ooo 

11395.150 
111.417 

m75.m 
0.000 
0.000 

93455.110 

23241.410 
56366.410 
11086 .200 

-0.000 
2761.083 

o.oao 

2761.083 

24.869 

2008 

1C016i.m 

6487.149 
0.000 

11395.150 
111.411 

8217l .550 
Q.000 
0.000 

i00167.l00 

23241.410 
62d0U20 
11360.460 

-0.000 
2761.083 

0.000 

2761.08] 

2J .203 

2m 

106879.400 

mi.m 
0.000 

11195.lSii 
111.417 

89371.170 
0.000 
0.000 

106879.400 

23241.410 
69516.480 
11J60 .460 

-C.000 
2761.083 

o.coo 

2761.083 

21.745 

2010 

li1m.600 

5516.250 
o.m 

llJ95.150 
lil.417 

m6uso 
0.000 
0.000 

113591.600 

23241.410 
76228.650 
llJ60. 460 

-0.000 
'761. 08] 

0.0~0 

2761.083 

20.m 

----------------------------------------------------------------------------------------------------------------------------
IT~ in Bangladesh --- 22 Jnne 1993 
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Figure 10-1 

----------------------------------------------------------------------------- :o~FA~ z.~ - tC!OS~ ESG!SE~~=~G =~- ::~. :APA~ -----
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Figure 10-2 

------------------------------------------------------------------- CO!FAR 2.l - !OYOSQ E5GI5EE~I5G c: .. L:C. JAFA5 -----

Break euen cha.rt incl. finance 
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----------------------------------------------------------------------------- ~O!FIR 2.! - !OYOE~ ESGISEEi:S~ CO., l~C. JAFAS -----

Break Euen Chart excl. finance 
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Figure 10-3 

·--------------------------------------------------------------------- CQ~FiR 2.1 - !OYOB~ ESGISEERISG CC., t:~. J~P~S -----

Debt Service Ratio, by year 
net cashf low1debt seruice 
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----------------------------------------------------------------------------- CO:.!~R 2.1 - 7~YCE~ E5GI5~~R:~~ :a .. LT~. 2A~~5 -----

Sensitivity of IRR 
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Table 10-S 

------------------------------------------------------------------------ CC!FAR 2.1 - ~~!CBO E~GiSEERISG CO., :r~, JAPAS -----

\'ALUES chart description [SIASDARDj 
l ~ ~ ~ L ~ ~ ~ r ~ ~ ~ ~ ~ ~ } r ~ ~ ~ r L ~ l } ~ ~ r ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l L ~ ~ ~ ~ ~ ~ L ~ ~ l ~ ; ~ ~ ~ ~ ~ ~ ~ ;. ~ ~ ~ ~ • ~ , ~ , ~ ~ ; ~ 

Se~sitivity of IRR 
internal rate of returrr 

~~r~~;.;.h;,i.;,~;,~~~~Li~;~;,~~~~~~~~;,~;;,i.~;,;.;,l~~~;,~~~~~~;,;,;,;,;,;,;,;,h;,;,;,;,;,;,~;,;,~:~;,~~;,;, 

sales price operating c: initial inv 
-20.0 3.28 26.87 24.13 1U5 
-19.0 4.33 26.51 23.84 
-18 .0 5.34 26.14 23.55 
-17.0 6.31 25.7S B.27 
-16 .0 7.23 25.H 22. 99 
-15.0 8.13 25.03 22. 72 
-14.0 9.00 2U6 22.45 
-13.0 9.63 24.28 22.19 
-12.0 10.65 23. 90 21.93 
-11.0 11.44 23.52 21.68 
-10.0 12.22 23.14 21.43 
-9.0 12.97 22.75 21.18 
-8.0 13. 71 22.36 20. 94 
-7.0 14.43 21. 97 20. 71 
-u 15 .14 21.58 20 .47 
-4.0 16.52 20.78 20.02 
-3.0 17.20 20.38 19.80 
-2.0 17.66 19. 97 B.58 
-1.0 18.51 19.57 19.36 
0.0 19 .15 19.15 19.15 
1.0 19.79 18. 74 18.94 
2.0 20.41 18.32 18. 74 
3.0 21.03 17.89 18.54 
4.0 21.64 17.47 18.34 
5.0 22.24 17.03 18 .14 
6.0 22.84 16.60 17.95 
7.0 23.43 16 .16 17.76 
8.0 24.01 15.71 17.57 
9.C 24 .59 15.26 17.39 

10.0 25.16 14.81 17.20 
12.0 26.29 13.88 16.85 
13.0 26.85 13. 41 16.67 
14.0 27.40 12. 9 3 16.50 
15.0 27. 95 12.44 16.33 
16.0 28.49 11. 95 16.16 
17.0 29.03 11. 45 16.00 
18.0 29.57 10.94 15.83 
19. 0 30.10 10.43 15 67 
20.0 30.63 9.90 15.51 
21. 0 31.15 9.37 15.35 
22.0 31.67 8.82 15.20 
23. 0 32.19 U7 15.04 
24 .0 32.70 7.70 14.89 
25.0 33. 22 7 .12 14. 74 
26.0 33.72 6.53 14.59 
26. 0 34. 73 5.30 14.30 
29.0 35.23 4.66 14.16 

·· variation in % 
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I. GENERAL AND BASIC CONDITIONS 

1.1 General 

In Bangladesh, there are approx. 1,400,000 spindles installed. of which SO % are 

owned by the private sector and the remaining SO % by the public sector (i.e-. 

Bangladesh Textiles Mills Corporation: BTMC). However. due to obsolete machin

ery and a lack of spare parts, only 8S % of this machinery is considered under 

operntion now, producing roughly 7S,OOO tons of yarn annually. Along with the 

increase in population, yam demand in Bangladesh in recent years has been grow

ing, and there was a shortage of as much as 40,000 tons of yarn last year. This fact 

was substantiated by the study team during their field survey which took place at the 

end of November 1992. Consequently, regardless of the quality level of the yam and 

poor productivity, all spinning mills in Bangladesh are operating at full capacity. 

On the other hand, current yam prices on the international market are unfavorable 

for the spinners as a result of worldwide over-productio1:. 

Although the project on the drawing board is based on a composite textile mill. 

aiming at producing high quality fabrics to meet the requirement of the RMG indus

try, it is considered worthwhile to check on the feasibility of the spinning mill only, 

taking into account the phase-wise implementation of the project. This is also in line 

with the agreement reached during tile meeting of prospective sponsors held in 

early September 1992. 

This case study is hereafter called "CASE 3." 

1.2 Basic Conditions 

In order to proceed with the feasibility study for the above-mentioned Case 3. basic 

conditions have been set out in advance as follows: 

I) The Project 

The principles of the project are the same as those in Case I and Case 2. based on 

the joint-venture, to be designed by Japanese consultants and managed by Japa

nese experts. 

Although A.K. Khan's land has been assumed as the project site, incentives ap

plied are the same as those available in the EPZ. 
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2) The Site 

The site for this spinning project has been coined the "STM" site. south of 

existing "Chittagong Spinning Mill" and "Jute Mill." both owned by the A.K. 

Khan Group. The total land required for the site area is estimated to be 41.000 m1
• 

One third of the area shall be reclaimed with suitable soil (averaging 1.0 m in 

depth). and existing buildings are to be demolished. A block plan of the mill can 

be seen in Figure A-1. 

3) Production Capacity and Product-mix 

Cotton carded yam (Ne 30/Ne 40) and cotton combed yam (Ne 80/Ne I 00) arc 

being considered for production with the same number of spindles. totaling 24.960. 

This product-mix was decided in consideration of the following: 

- Ne 30 and Ne 40 are conventional types of yam and are widely utilized in the 

weaving industry in Bangladesh. so no marketing problem in the domestic 

market is anticipated. 

- Ne 80 and Ne I 00 are a finer count of yam to be utilized for high quality 

national dresses and shirtings. presently imported from India and other ASEAN 

countries. High quality and finer yams are also expected to be exported to 

specialized areas of the international market. 

4) Operating Conditions 

The same idea applied in Case 1 and Case 2 is to be employed 

- 3 shifts with 4 groups 

- 8 hours per shift 

- 350 days per year 

5) Water Supply 

Two deep wells will be dug and a water supply of 15 m '!hour per well is esti

mated. 

6) Power Supply 

A natural gas generator is to be used for production and power from the BPDB 

and will be utilized only for administration and emergency purposes. 

7) Environmental Impact Assessment 

Since the spinning mill has no harmful emissions. environmental assessment 1s 

deemed unnecessary. 
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2. THE PROJECT: SPINNING PLAN 

2.1 Consumption of Raw Materials 

All necessary raw cotton shall be imponed. and its consumption schedule is shown 

in Table A-1. 
Table A-1 : CONSUMPTION OF RAW COTTON 

YARN DEMAND 

COUNT 
TYPE OF FIBER STAPLE LENGTH MICRONAIR 

! Kg(lbs)lh Kg(lbs}'ycar 

30s US. GRADE "SM" 1-3!32" 4.3 

40s and/or - 1-J/8" -4.8 186.7 J.568.280 

Equivalents (411.7) (3,457.430) 

80s EGYPT,G70 3.8 I 
JOOs and/or 1-7!16" -4.3 

I 
6!.6 517.440 

Equivalents ( 135.9) (1.140.748) 

- At Blow Room Line : 3.5 % for all counts 

- At Carding 

- At Combing 

: 3.5 % for Ne 30/N 40 and 4.0% at for Ne 80/ I 00 

: 17 % for Ne 80/100 

- At Winder : 0.5 % for all counts 

2.2 Production Plan 

Production plan at full capcity is shc:..wn in Table A-2. The first year is considered to 

be 80 % of the full production. 
Table A-2: PRODUCTION PLAN 

Production 

Yam Kind Count per per 
per I-hour 

l-day(24hrs.) l-year(8400hrs.) 

Ne 30s 
101.7 Kg 2.440 Kg 854.280 Kg 

I (224.3 lbs) (5.379 lbs) ( 1.810.345 lbs) 
COlTO:\ CARDED· 

Ne 40s 
71.7 Kg 1.720 Kg 602.280 Kg 

( 158.0 lbs) (3.792 lbs) ( 1.327.786 lbs) 

Ne 80s 
27.2 Kg 652 Kg 228.480 Kg 

(60.1 lbs) ( 1.437 lbs) (503,707 lbs) 
COTIO:\ cm.fBED 

NelOOs 
19.5 Kg 468 Kg 163.800 Kg 

(43.0 lbs) ( 1.032 lbs) ( 361 . I 1 3 lbs) 

(5.280 Kgl (1.848,840 Kgl 

( 11.640 lhs) ( 4,075.953 lhs) 

L 
(29. I Bales) (IO. I 89 Bales) 
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2.3 Process Flow Chart 

The process flow chart can be seen in Figure A-2. 

2.4 Basic Specifications of Spinning Machinery 

A list and basic specifications can be seen in Table A-3. 

~.5 Layout of Spinning Machinery 

Figure A-3 shows a layout plan of the spinning machinery. 
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Main Machinery No. of 
Moch in es 

5-1 B:ow Room Machinery 2 

5-2 Cording Machine 21 

5-3 Pre-drawing Frame 

S-4 Lop Former 

5-5 Comber 

5-6 1st-Drawing Frame 

5-7 2nd-Drawing Frame 

S-8 Simplex Fly Frame 

5 - 9 1 R;ng Sp;nn;ng F<amo 

S-10 Automatic Winder 

4 

3 

3 

120 SP 
x7 

48C SP 
x 52 

-+---.... 

60D 
x7 

Cotton 30 • 40 

Corded Yorn 

LBS/ho1,;r Ne 30 0 

Chart 

Cotton 80 • 100 

Combed Yorn 
_J__ ______________ • 

Ne 80 Ne100 
Production L; 

'--~~~~~~~~~~~~~-'-2_24~ o~ 
(60.1) ( 43 Q) 

Figure A-2 PROCESS FLOW CHART 
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Table A-3 LIST OF ~!I~ PRODCCTIO~ ~!CHI~ERY 

!TE~ ~o. ~achine I Equipment Qu;intin 

S-1 Blow room machinery·········································~ Lines 

I) Specification 

Lap forming system 

Individual waste collecting system 

Exhaust air and microdust --- To air-condition room 

2) ~achine arrangement 

Super bale opener with 7000mm feeding lattice 

Double magnet 

Double roller cleaner (with by-pass) 

Fan condenser 

Feeding unit 

Step cleaner 

D-type opener 

Fan condenser 

Pneumatic feeder 

Seu tcher 

Lap rod inserter 

Lap scale 

~ Scutchers 

S-2 Carding machine · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · 21 Frames 

Lap feed system 

~orking width : 1016 mm 

~umber of flat bars : 106 

Roller doffing system 

Control roller for pre-opening 

Doffer speed changer 

Group dust collecting system/flat waste and dust waste 

~astc conveyor under machine 

Size of delivery can : 915mm dia. x 1067mm H 

S-3 Pre-drawing frame · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · I Frame 

~ith automdtic can changer 

2 deliveries per frame 

8 slivers doubling per delivery 

~line rollers and pressure bar drafting system with turninr, roller 

Main r,earinr, in oil hath wit.h oil pump 
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Air blow cleanin~ device for bottom rollers and pressure bar 

Size of feed can : 914mm dia. x l067mm H 

Size of delivery can : 508mm dia. x l067mm H 

S-4 Lap former·················································· 1 Frame 

3 heads I delivery per frame, and 16 feed cans per head 

Produced lap : 267mm ~idth x 600mm dia. 

Automatic lap changing device 

Size of feed can : 508mm dia.x I067mm H 

S-5 Comber • · · · · · · · · • · · · · • · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · 4 Frames 

8 heads I delivery per frame 

Size of feed lap : 267m~ width x 600mm di~.(Max.) 

Automatic can changer 

Sips per minute : Max.360 (mechanical) 

Centralized waste collecting device 

Head stock gearing in oil bath with pump 

Size of delivery can : 508mm dia.X l067mm H 

S-6/S-7 Drawing frame··············································· 3 sets 

~ith automatic can change~ 

2 deliveries per frame 

2 passages per set 

8 slivers doubling per delivery 

6 Frames 

3 line rollers and pressure bar drafting system with turning roller 

Main gearing in oil bath with oil pump 

Air blow cleaning device for bottom rollP.rs and pressure bar 

Size of feed can : 508mm dia. x l067mm H 

Size of delivery can : 508mm dia. x I067mm H 

S-8 Simplex fly frame · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 r·ramcs 

120 spindles per frame, 520mm staff, 406mm lift 

Full bobbin dia. : l50mm (max.) 

4 lines double apron drafting by SKF PK 1500 weighting arm 

Light alloy metal flyer (slitlcss) 

Size of feed can : 508mm dia. x 1067mm tt 
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S-9 Ring spinning frame ···•·······················•············ 52 Frames 

480 spindles per frame, 75m• spindle gauge, and 178mm lift 

3 lines double apron drafting ~Y SKF PK 225 

~-type single flanged ring 41••· 38m• inside dia. 

Spindle with SKF HF-21 roller bearing insert 

Auto•atic s?eed regulating device by 2-step pulley 

Automatic ring rail down & stop by auto counter 

Roller st~nd provided with pneumatic suction pipe 

Travelling cleaner 

S-10 Automatic winder············································ 1 Frames 

60 drums per frame 

IndiviJual knotter, air splicer 

To wind from ring bobbins onto 152•• (6~) traverse 5'57'cones 

Yarn length control device 

Electric slub catcher 

Travelling cleaner 
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3. THE PROJECT : CIVIL, MECHANICAL AND ELECTRICAL WORKS 

3.1 Civil Works 

I) Site Area 

2) Building Area 

Factory Building 

Warehouse 

Utility Warehouse 

: 41,000 m2 

: 13,570 m2 

10,640 m2 

1,680 m2 

Admin. Office and Canteen 

200m2 

i,050 m 2 

3) Site Preparation 

- Demolishing of existmg structures 

- Reclamation of the land will average 1.0 m in depth in an area of 15,000 m2• 

4) External Works 

- Road work 

- Fencing 

- Underground water tanks, etc. 

5) Specifications of Civil Works 

As per Chapter 6 of this report 

3.2 Mechanical Works 

I) Air Conditioning Equipment 

Design and specifications for air conditioning systems and equipment are basi

cally as per Chapter 6 of this report. summarized below: 

- Central air conditioning system 

- Underground ducts for return air 

- Turbo type chiller 

- Inside temperature and humidity to be maintained shali be the same as the 

figures describe<l in Chapter 6. 

2) Water supply 

a) Water Consumption 

- For air conditioning ......................... 500 m~/day 

- For potable water ............................. 25 m~/day 
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b) Source of Water 

- For air conditioning ......................... deep well ( 150 mm dia. and 150 m deep) 

- For potable water ............................. from city water 

3) Compressed Air and Fire Fighting Equipment 

Basic idea is as per Case I and Case 2. 

3.3 Electrical Equipment 

I ) Power Generation 

a) Power Consumption 

- Installed capacity 

- Max. consumption 

b) Generator 

3,124 KW or 4,396 KVA 

2,191 KW 

- Natural gas generator, producing 415V, 50 Hz and 3 Ph-4W Gas consuption 

to h'! 452,000 m~/month 

2) LT Wiring, Lighting, Lightning Equipment, etc. 

As per Case I and Case 2 

4. IMPLEMENTATION SCHEDULE AND MILL ORGANIZATION 

4.1 Implementation Schedule 

A tentative implementation scnedule (see Figure A-4) was prepared on the basis of 

the following assumptions : 

- Civil works shall be awarded to those contractors who are competent in gen

eral and who have enough experience in similar types of construction work. 

- No abnormal weather which will adversely affect the execution of civil works 

is expected in the coun:e of project implementation. 

- Required construction materials (local or imported) will be delivered on time. 

4.2 Mill Organization 

The proposed mill organization is shown in Figure A-5. 
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5. INVESTMEl't'T COST 

The investment cost is tabulated in Table A-4. 

Table A-4 Investment Cost 

Unit: US S x l 000 

hems Local Foreign Total 

l. Spinning Machinery 

- Main Machinery 11.735 11.735 

- Aux. Lab. Equipment 1.877 1.877 

Sub-total I 3.612 I 3.612 

2. Civil Work~ 

2.1 Land (41.000 m2) 1.267 1.267 

2.2 Site Preparation 

I) Demolition and disposal 80 80 

2) Reclamation and compaction 27 27 

2.3 Buildings 

I) Spinning Mill 2.558 634 3.192 

2) Warehouse/U ti Ii ty 352 88 440 

3) Admi. Buildings 294 74 368 

4) External Works 328 328 

Sub-total 4,906 796 5,702 

3. Mechanical and Electrical Works 

I) Mechanical EquipJWorks 270 2.331 2.601 

2) Electrical EquipJWorks 273 2,614 2,887 

Si.lb-total 543 4,945 5,488 

4. Pre-operational Expenses 

I) Pon Clearance 40 40 

2) Inland Transportation 80 80 

3) FIS and Engineering Fee 205 945 1.150 

4) Erection of Machinery 270 270 

5) Personnel Expenses 100 18 118 

6) Vehicles/Office Equipmenl 15 240 255 
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Local Forei2n Tctal 

7) Test-run and commissioning 120 120 

8) Miscellaneous Costs 100 JOO 

Sub-total 930 1.203 2.133 

PROJECT BASE COST 6.379 20.556 26.93:) 

6. Interest During Construction 0 0 909 

7. Working Capital 

5 months for raw materials and 

1 month for accounts receivable. 

(I st Year = I .092 and 2nd Year = 225) Total 1.317 

TOTAL INVESTMENT COST 29.161 

6. FINANCIAL PLAN AND EVALUATION 

6.1 Fundamental Conditions for Calculation 

I ) Exchange Rate 

U.S.$ I - TI:. 40.- = ¥ 125 

2) Fund Raising Plan 

- Loan ----- 80% of the Project Base Cost 

- Equity --- 20% of the above as well as Interest during construction and neces-

sary working capital(= 30% of Investment) 

3) Loan Conditions 

- Local Portion 

a) Interest 

b) Amortization 

c) Repayment 

- Foreign Portion 

a) Interest 

b) Amortization 

c) Repayment 

: 16 % per annum 

: I 0 years without a grace period 

: annual installments 

: 6 % per annum 

: I 0 years with a grace of 2 years 

: annual installment 
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4) Capacity Utilization 

80 % for the first year and l 00 % for the 2nd year onward 

5) Depreciation 

Strnight line method is employed. 

- Land -------------------------------not depreciated 

- Building----------------------------- 20 years 

- Machinery. equir·•li..!nt. etc.-----10 years 

6) VAT 

No consideration on VAT is taking into account. 

6.2 Sales Revenue 

I) 1st Year : 80 % of the 2nd year 

2) 2nd Year onward 

a) Ne 30 Carded Yam : 1.883.000 lbs @USSJ.44 

b) Ne 40 Carded Yam : 1.328.000 lbs @USSl.56 

c) Ne 80 Combed Yam . 504.000 lbs @USS4.80 . 

d) Ne 100 Combed Yam . 361,000 lbs @USS7.20 

Total 4,076,000 lbs @USS2.30 

e) Sales of waste 160,000 kg @USS0.40 

Total 

The unit price S2.30/lb is a weighted average value. 

6.3 Production Cost 

I ) Cost of Raw Materials 

· 1st Year 

2nd year onward 

: 80 % of the 2nd year 

(a) Raw cotton for Ne 30 and Ne 40 

3.457,430 x s 0.60 - s 2.129,000.

(b) Raw cotton for Ne 80 and Ne I 00 

1.140.748 x s 0.80- s 913,000.-

Total - S 3.042.000.-

Al-17 

s 9.374,800.

s 64.000.

s 9.438,800.-



2) Cost Lf Packing Materials 

- 1st Year : 80 % of the 2nd year 

2!1d Year onward 

Cost of packing materials per bale= Tk 620 

I0,189x620/40 =S 157,000.-

3) Cost of Fower and Utility 

- 1st Year : 80 % of the 2nd year 

2nd Year onward 

Cost for BPDB--------- $ 15,000.-

Cost for Gas ------------ $ 446,000.-

Cost of Water ---------- $ 1,000.-

Cost of Maintenance -- $ 60,000.- Total = $ 522,000.-

4) Cost of Maintenance 

- 1st Year : 50 % of 3rd year(CIF) 

- 2nd Year : 70 % of 2nd year(CIF) 

3rd Year onward 

S 7/spindle/month; i.e. 25,000 x 7 x 12 = $ 210,000.-

5) Management Expenses 

- 1st Year : 3 expatriates for mill management 

$ 15,000 x 12 x 3 = $ 540,000.-

- 2nd Year onward : 2 expatriates - $ 360,000.-

6) Labour Expenses 

- 1st Year : 80 % of the 2nd year 

2nd Year onward 

Directors: 5 x S 600/M, Head 11 x $ 300/M 

Foremen : 36 x 150/M Worker 351 x 60/M - S 392,000.-

7) Overhead Costs (Sales Expenses, etc.) 

- I st Year : 80 % of 2nd year 

- 2nd Year : I % of the sales revenue, i.e. 

9,865,000 x 0.01 - s 987,000.-
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6.4 

8) Summary of Production Costs (Unit: S xlOOO) 

1st Year 2nd Year 3rd Year 

- Cost of Raw Materials 2.434 3.042 3,042 

- Cost of Packing Materials 126 157 157 

- Cost of Power/Utilities 418 522 522 

- Cost of Maintenance J05 147 210 

- Management Expenses 540 360 360 

- Labour Expenses 314 392 392 

- Overhead Costs 790 987 987 

- Depreciation 2.436 2,436 2,436 

Total 7,163 8,043 8,106 

Financial Evaluation 

I) Break-even point (Figure A-6) 

- break-even ratio including financing cost : 99.0 % 

break-even ratio excluding financing cost : 75.3 % 

- The investment cannot be regarded as safe from this figure. 

2) Debt service ratio 

I year 0.75 5 year 1.10 9 year 1.39 

2 year 1.62 6 year 1.16 10 year 1.49 

3 year 0.99 7 year 1.23 11 year 1.32 

4 year 1.04 8 year 1.30 12 year 1.37 

The repayment ability of the project is not evaluated as sound. 

3) Internal rate of return (IRR) 

- 8.96 % 

- not acceptable for a new project 

4) Sensitivity analysis of IRR (Figure A-7) 

- 6% increase in sales I J .56 % 

- 6% decrease in operating costs I 0.54 % 

- 6% decrease in initial investment 9.98 % 
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5) Conclusion 

Based upon the afo:-ementioned evaluation. the project cannot be judged as finan

cially sound. The outcome of the sensitivity analysis of the IRR should be taken 

into account in order to restudy the viability of the project. 

Schedules of the financial statements of this case are attached at the end of this 

Appendix. 
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Figu:::-e A-6 (2} 
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t•l © ~~; ... ,~-COMFAR ~ 2.1 ut~r::o 
·------------------------------------------------------------------- CO!F!R 2.1 - TOTvBO ESGiSEEO.ISG CO., LTD, JAP!S -----

Spinning ~ill Project in Sangladesh 
7 !ay 1993 
case 3 

2 year(s) of constrnction, 15 years of production 
currency conversion rates: 

foreign currency 1 unit = l.0000 units accounting currency 
local currency 1 unit = 1.0000 units accounting currency 

accounting currency: thousand US dollar 
---------------------------------------------------------------------------------------------------------------------------

Total initial investment during construction phase 

fi1ed assets: 
current assets: 
total assets: 

27844 .43 
0.00 

27844.43 

75.596 \ foreign 
0.000 \ foreign 

75.596 \ foreign 

---------------------------------------------------------------------------------------------------------------------------
Source of funds during construction phase 

equity & grants: 
foreign loans : 

5387.00 
lm5.oo 
5103.00 

26935.00 

76.313 \ foreign 

local loans : 
total funds : 76.317 % foreign 

·--------------------------------------------------------------------------------------------------------------------------
Cashf low from operations 

Tear: l 2 3 
operating costs: 4725.21 5607.00 5670.00 
depreciation 2435.99 2435. 99 2435.99 
interest 1803.18 1721.53 1639.88 

------------ ------------ ----------------------------
production costs 
thereof foreign 
total sales 

gross incoae 
net inco1e 
cash balance 
net cashflow 

8964.38 
68.84 \ 

7549.20 

-1415.18 
-1415.18 
-581.07 
1732.41 

Net Present Valu~ at: 10.00 \ : 
8.96 \ 
5.10 \ 

10. 74 % 

Internal Rate of Return: 
Return on equity!: 
Return on equity2: 

9764.53 
68.10 ? 

9438 .80 

-325.73 
-325.73 
1375.34 
3607.17 

-1500.38 

9745.88 
68.75 % 

9438 .80 

-307.08 
-307.08 
-42.30 

3152.38 

·--------------------------------------------------------------------------------------------------------------------------
Index of Schedules produced by CO~HR 

Total initial invest1ent 
Tatal invest1ent during production 
Total production costs 
Working Capital require1ents 

Cashflov Tables 
Proje:ted Balance 
Net inco1e state1ent 
Source of financ~ 
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----------------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO ENGINEERISG CO., lTD, JAPAS -----

Total Ini tidl Investment in thousand US dollar 

Year .•...........••. 1994 1995 

Fi1ed investaent costs 
Land, site preparation, developaent 1374.000 0.000 
Buildings and civil works • • • . . 0.000 4328.000 
Au1iliary and service facilities 0.000 uoo 
Incorporated fi1ed assets •••.• 0.000 o.:oo 
Plant 1achinery and equipaent . . . 0.000 19100 .000 

--------------- ---------------
Total fi1ed investaent costs .... 1374.000 23428.000 

Pre-production capital e1penditnres. 203.000 2839 .430 
Set working capital ........ 0.000 0.000 

--------------- ---------------
Total initial investaent costs •.. 1577 .000 26267.430 

Of it for~i9n, in \ ........ 12.873 79.362 

Spinning ~ill Project in Bangladesh --- 7 !ay 1993 
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----------------------------------------------------------------------------- CO!F!R 2.1 - TOTOBO E5GI5EERISG CO., LTD, J&PA! -----

Source of Finance, construction in thousand US dollar 

Tear ......•.•.•••. 1994 1995 

Equity, ordinary .• 1479.000 3908.000 
Equity, preference. 0.000 0.000 
Subsidies, grants . 0.000 0.000 

Loan &, foreign . 0.000 16445.000 
Loan 6, foreign .• 0.000 0.000 
Loan C, foreign . 0.000 0.000 
Loan l, local •.•. 98.000 5005.000 
Loan B, local .•.• 0.000 0.900 
Loan C, local ..•• 0.000 0.000 

--------------- ---------------
Total loan ........ 98.000 21450.000 

Current liabilities 0.000 0.000 
Bank overdraft .••. 0.000 909.430 

--------------- ---------------
Total funds .••.••. 1577.000 26267.430 
------------------------------------------------------------------------------------------------------------------------------------

Spinning !ill Project in Bangladesh --- 1 !ay 1993 
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----------------------------------------------------------------------------- CO!Fll 2.1 - TOTOBO EIGIIEEIIIG CO .• LTD, JlPll -----

Source of Finance, production i1 tho;saad IS dollar 

7ear .............. 199' 19'7 ma 1999 2000 2001- 5 

Eqiitf, ordiaarr .. 0.000 a.ooo 0.000 0.000 0.000 G.000 
Equitf, preference. 0.000 0.000 0.000 0.000 0.000 0.000 
511bsidies, graats . 0.000 0.000 0.000 0.000 0.000 O.OGO 

Loan l, foreign . 0.000 0.000 -1644.500 -1644.500 -1644.500 -muoo 
Loan 8, foreign .• 0.000 0.000 0.000 0.000 0.000 0.000 
Loan C, foreign . 0.000 0.000 ~.000 0.000 0.000 0.000 
Loan l, local .... -510.300 -510.300 -510.300 -510.300 -510.100 -510.300 
Loan 8, local .... 0.000 0.000 0.000 0.000 0.000 0.000 
Loan C, local .... 0.000 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- --------------- --------------- --------------- ---------------
lotal loan ........ -510.300 -510.300 -2154.800 -2154.800 -2154.800 -2154.800 

Current liabilities 30.517 87.233 5.250 0.000 0.000 0.000 
3ant Oferdraft .... 581.068 -1375.338 42.301 -154.434 -3.027 0.000 

--------------- --------------- --------------- --------------- --------------- ---------------
rotal funds ....... 414.286 -1798.405 -2107.249 -2309.234 -2157.827 -2154.800 
------------------------------------------------------------------------------------------------------------------------------------

qqinaing P.ill Project in Bangladesh --- 7 P.af 19qJ 

----------------------------------------------------------------------------- CO!FlR 2.1 - TOTOBO EIGIIEERIKG CO., LTD, JAPll -----

Source of Finance, production in thousand US dollar 

Year ....•.•.•..... 

Equitf, ordinarr •. 
Equity, preference. 
Subsidies, gracts . 

Loan A, foreign . 
Loan B, foreign .. 
Loan C, foreign . 
Loan A, local ... . 
Loan B, local ... . 
Loan C, local ... . 

Total loan •....... 

Current liabilities 
aank Oferdraft .••. 

7otal funds •.••••. 

2006- 7 

C.000 
0.000 
0.000 

-1644.500 
0.006 
0.000 
o.ooc 
0.000 
0.000 

-164UOO 

0.000 
0.000 

-1644.500 
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----------------------------------------------------------------------------- CO.'!FAI 2.1 - TOYOBO EJGIIEERIIG CO., lTD, J!PII -----

Cashflow Tables. construction ia ttousand US dollar 

Year ........ . 

Total cash inflow . . 

Financial resoarces . 
Sales, aet of ta1 .. 

Total cash outflow . . 

Total assets . . . . 
Operatiag costs . . . 
Cost of finance .. . 
RepaJl!lt .... . 
Corporate ta1 . . . 
Ditideads paid ... 

Surplqs ( deficit ) . 
Cuaulated cash balance 

!nflow, local . . . . 
Outflow, local . . . . 
Surplus ( deficit I . 
Inflow, foreign ... 
Outflow. foreign . . . 
Surplus ( deficit ) 

Set cashflow . . . . . 
Cu1alated net cashf low 

1577 .000 

1577.000 
0.000 

1577.000 

1577.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Q.000 
0.000 

1374.000 
1374.000 

o.oco 
203.000 
203.000 

0.000 

-1577.000 
-1m.ooo 

ms 

25358.000 

25358.000 
0.000 

26267.430 

25358.000 
0.000 

909.430 
0.000 
0.000 
0.000 

-909.430 
-909.430 

5005.000 
5421.080 
-416.080 

20353.000 
20846.350 
-493.350 

-25358.000 
-26935.000 

------------------------------------------------------------------------------------------------------------------------------------
Spinning !ill Project in Bangladesh --- 1 !ay 1993 
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----------------------------------------------------------------------------- CQIP..FlR 2.1 - TOTOBO EJGIJEERIJC CO., LTD, JlP!J -----

Cashflow tables, production ill thousand us collar 

?ear ......... 199' 1997 1991 199' 2000 2001 

:~tal cash iaflov .. 7192.711 9526.032 S44U50 9438.800 9UUOO ma.800 
--------------- --------------- --------------- --------------- --------------- ---------------

Finatcial resoarces . m.5i7 87.233 5.250 0.000 0.000 0.000 
Sales, aet of tax .. 7549.200 9431.800 9431.800 901.SOO 9431.100 muoo 

:~tal cash oatflov . . 8473.714 1150.m !416.m 9m.m 9104.041 8923.m 
--------------- --------------- --------------- --------------- --------------- ---------------

Total assets .... a35.09l 311.862 21.667 0.000 0.000 0.000 
Operatiag costs . . . 4725.208 5607.000 5670.000 5670.000 5670.000 mo.ooo 
Cost of f inaace . . . 1803.180 1721.532 1639 .884 1459.566 1279.245 1098.930 
Repa11eat ..... 510.300 510.300 2154.100 2154.800 2154.800 muoo 
Corporate tai ... 0.000 0.000 o.ooc 0.000 0.000 0.000 
DiTidends piid . . . 0.000 0.000 0.000 0.000 0.000 0.000 

5urplus ( deficit ) -581.066 1375.m -42.301 154.04 334.752 515.070 
:uaulated cash balaace -mo.m -115.157 -157.458 -3.024 m.m 846. 798 

'.nflov. local .... 179.768 96.348 65.083 64.000 64.000 64.000 
Jutflov, local .... 3247 .476 3333.437 3189.095 3103.836 3022.188 2940.540 
5urplus ( deficit ) -3067. 708 -3237.088 -mun -3039.836 -2958.188 -2876.540 
:uflov, foreign ... 7712.949 H29.685 9378. 967 9374.800 9374.800 9374.800 
Jutflov, foreign ... 5226.309 4817.256 6297.256 6180.510 6081.860 5983.190 
5urplus ( deficit ) . 2486.640 4612.m 3081. 711 319U70 3292.9~0 3391.610 

~;et cashflov . . . . . 1732.413 3607.171 3752.383 3768.800 muoo 3768 .800 
:u1ulated net cashfl!>V -25202.590 -21595.420 -17143.030 -14074.230 -10305.430 -6536.634 
------------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------- CO!FlR 2.1 - TOTOl!il EIGilEERIIG CO., LTD. JlP!! -----

Cashf low tables. production ia thousaad US dollar 

Tear . . . . . . . . . 2002 2003 2004 2005 2006 2007 

Total cash iaflov .. 9438.100 9438.800 9438.800 9438.800 9438.800 9438.800 
--------------- --------------- --------------- --------------- --------------- ---------------

Fiaaacial resoarces . 0.000 0.000 0.000 0.000 0.000 0.000 
Sales, aet cf ta1 . . 9438.800 9438.800 9438.800 9438.800 9438.800 9438.800 

Total cash oatf low . . 8743.412 8563.m 9459. 776 9219.458 9928.724 9869.521 
--------------- --------------- --------------- --------------- --------------- ---------------

Total assets . . . . 0.000 0.000 0.000 0.000 0.000 0.000 
Operating costs . . . 5670.000 5670.000 5670.000 5670.000 5670.000 5670.000 
C6st of f iaatce . . . !18.612 731.294 557.976 377.658 197 .340 98.670 
RepaJl!at ..... 2154.800 2154.800 2154.800 2154.800 1644.500 1644.500 
Corporate tu ... 0.000 0.000 0.000 0.000 1]]9.884 1379.352 
DiYideids paid . . . 0.000 0.000 1077.000 1077.000 1077.000 1077 .000 

Surplus ( deficit J . m.m 875.706 -20. 977 m.m -489.924 -430. 722 
C11nlated cash balaace 1542.186 2417.892 2396.915 2556.257 2066.333 1635.611 

Inflow, local .... 64 .000 64.000 64.000 64.000 64.000 64.000 
Outflov, local .... 2858.892 2777.244 2950.596 2868.948 3616.884 3656.3Si 
Surplus ( deficit J -2794.892 -2713.244 -2886.596 -280U48 -3552.884 -3592.352 
Inflow, foreiga ... 9374.800 9374.800 9374.800 9374.800 9374.800 9374.800 
Outflov, foreign ... 5884.520 5785.850 6509.180 6410.510 6311.840 6213.170 
Surplus ( deficit ) 3490.280 3588. 950 2865.620 2964.290 3062. 960 3161.630 

Set casbflov . . . . . 3768.800 3768.800 3768.800 3768.800 2428.916 2389.448 
Cuanlated net cashflov -2767.834 1000.966 4769.766 8538.565 10967 .480 13356.930 
------------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------- CG!F!l 2.l - TOTOBC ~GIJEEl!IG CO., lTD, J!P!J -----

Cashflow tables. production ia tbo;snd es dollar 

tear . . . . . . . . . 

!ctal cash iaflov . . 

Fi1aicial resc1rces . 
Sales, aet of taz .. 

Total cash 01tflow . . 

total assets . . . . 
OiH!rati1g costs • . . 
Cost of f i1a1ce . • . 
Repayaent ••... 
Corporate ta1 • . • 
Di•ideads paid •.. 

S1rpl1s ( deficit J • 
:uaalated cash balaace 

Inf lov, local • . . • 
Jatflov, local • . . . 
s~rplas I deficit J . 
!aflov, foreign . . . 
~utflov, foreign ... 
Sarplas ( deficit J 

Set casbf lov • • • • • 
Ca1alated net casbflov 

2008 

m1.aoo 

0.000 
9438.800 

m5.120 

O.OGO 
5670.000 

0.000 
0.000 

1411.120 
1077.000 

1272.980 
2908.m 

64.000 
3695.820 

-363J..820 
9374.800 
4470.000 
4904.800 

2349.980 
15706.910 

2009 

9438.800 

0.000 
9438.BOG 

1165.120 

0.000 
5670.000 

0.000 
0.000 

1411.120 
1077 .000 

1272.980 
4181.571 

64.090 
3695.820 

-3631.820 
9374.800 
4470.000 
4904.800 

2349.980 
18056.890 

me 

9438.800 

0.000 
9439.800 

81'5.120 

0.000 
5670.000 

0.000 
0.000 

1418.120 
1077 .000 

1272.979 
5454.m 

64.00C 
3695.820 

-3631.820 
9374.800 
4470.000 
4904.100 

2349.979 
20406.170 
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----------------------------------------------------------------------------- CO"..Fll 2.1 - TO!OBO EJGIIEER!IG CO., LTD, J!P!J -----

Net Income Statement i11. tb.oasaad US dollu 

tear ................ . 

!otal salea, incl. sales tat ..... 
Less: 1ariillle costs, iacl. sales tat. 

Yniillle aargi1 . . . . . . . . . . . 
ls \ of total sates . . . . . • . . 

§01-tariillle costs, i1cl. depreciation 

Operatioaal aargi1 . . . • • . . . . . 
ls \ of total sales • • . . . . . . . 

Cost of fi1a1ce ••......•.. 

Grass profit ............ . 
lll ovuces . • . . . . . . . . . . . . 
~a1able profit .........•.. 
ta1 ......•..•.•.•... 

Jet profit ........•.•.. 

Di1idends paid •.......... 
U1distrib1ted profit ...... . 
!ccUl1llated 11distrib1ted profit .• 

Gross profit, \ of total sales .... 
Jet profit, \ of total sales • . . 
ROE, let profit, \ of equitJ ..... 
ROI, let profit+iaterest, l of inYest. 

1!'6 

750.m 
1227 .208 

!US.BOO 
4035.GOO 

ma 

'431.800 
4035.000 

9438.800 
4035.000 

mo 

muoo 
4035.000 

--------------- --------------- --------------- --------------- ---------------
4321.!92 

57.251 

3!33.!93 

5403.100 
57.251 

4007 .9'1 

5403.100 
57.251 

4070.993 

5403.800 
57.251 

4070.'93 

5403.100 
57.251 

4070.!92 
--------------- --------------- --------------- --------------- ---------------

311.!9' 
5.140 

1803.180 

13!5.106 
14.188 

1721.532 

lll2.I07 
14.121 

1639.884 

1332.807 
14.121 

1459.566 

1332.108 
14.121 

1279.248 
--------------- --------------- --------------- --------------- ---------------

-lU5.181 
0.000 

-ms .181 
0.000 

-325.726 
0.000 

-325.726 
0.000 

-307.077 
0.000 

-307 .077 
0.000 

-126.759 
0.000 

-126. 759 
0.000 

53. 560 
0.000 

53.560 
0.000 

--------------- --------------- --------------- --------------- ---------------
-1415.181 

0.000 
-1415.m 
-1415.111 

-18. 746 
-18.746 
-26.270 

l.384 

-m.m 

0.000 
-325.726 

-1740.906 

-1.m 
-J.451 
-6.047 
4.941 

-307.077 

0.090 
-307.977 

-2047. !83 

-3.253 
-3.253 
-5.700 
4.715 

-126.759 

0.000 
-126.759 

-2174. 742 

-1.343 
-1.343 
-2.353 
4.715 

53.560 

0.000 
53.560 

-2121.183 

0.567 
0.567 
o.m 
4.715 

------------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO EJGl~ERlJG CO., ~TD, J!P!§ -----

Net Income Statement in thousand US dollar 

Year ................ . 

rota! sales, incl. sales tu ..... 
less: Yariable costs, incl. sales ta1. 

Variable 1argi11 . • • . . . . . • . . 
!s \ of total sales . . . . . . • . . 

Son-Yariable costs, incl. depreciation 

Operational 1argi11 . . . . . . . 
As \ of total sales . . . . . . • . . 

Cost of finance • • • . . • • • . • 

Gross profit . . . . . . . . . . . . 
Allowances . . . . • . . . • . . . . . 
Ta1able profit •...•••••.•. 
Tat •..•.•..••.••••• 

Set profit . . . . . . . . . . . . 

DiYidends paid . . . . . . . . . . . 
nndistributed profit •..•. 
Accu1ulated undistributed profit .•. 

Gross profit, t of total sales •.•• 
Jet profit, \ of total sales ••• 
ROE, let profit. \ of equi tr . . • • . 
ROI. let profit+iaterest, \ of inYest. 

2001 

9438.800 
4035 .000 

5403 .800 
57.251 

mo.m 

1332.807 
14 .121 

1098.930 

m.m 
0.000 

233.877 
Q.000 

233.877 

0.000 
233.877 

-1m.Jo6 

2.478 
2.478 
4.342 
4.715 

2002 

9438.800 
4035.000 

5403.800 
57.251 

4070.992 

1332.807 
14.121 

918.612 

m.m 
0.000 

414.195 
o.noo 

m.m 

0.000 
414.195 

-1m.m 

4.386 
4.368 
i.689 
4. 715 
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2003 

9UUOO 
4035.000 

5403.800 
57.251 

4070.993 

1332.807 
u.m 

738.294 

594.513 
0.000 

594.513 
0.000 

594.513 

0.000 
m.m 

-878.598 

6.299 
6.m 

11.036 
4.715 

2004 

muoo 
4035.000 

5403.BGQ 
57.251 

4070.9B 

13l2.807 
14.121 

551.m 

774.831 
0.000 

774.831 
0.000 

m.rn 

1077 .000 
-302.169 

-1180. 767 

8.209 
8.209 

14.383 
4.715 

2005 

9438.900 
4035.000 

5403.800 
57.251 

4070. 992 

1332.808 
14.121 

377.658 

m.m 
0.000 

955.149 
0.000 

955 .149 

1077 .000 
-121.851 

-1302.617 

10.119 
10 .119 
17.731 
4.715 
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----------------------------------------------------------------------------- CO!F!i 2.1 - TOYOBO EIGIJEERIJG CO., LTD. J!P~..J -----

Net Income Statement ill tho11sud IS dollar 

Year .............••.. 

!::tal sales, illcl. sales tu ..... 
less: tariahle costs. iacl. sales ta1. 

Variable 1arqi1 . • . . . • • . . • . 
!s \ af total sales • . . . . . . . . 

501-tar!able costs, iacl. depreciation 

Operational 1argi1 . . . . . . . . . . 
!s \ of total sales • • . . . . . . . 

Cost of finance .•..•...... 

Gross profit . • . . . . . . • . . . . 
!llovances ............. . 
!a1able prof it . . . . . . . . . . . . 
Tai •.•...........•.• 

Set profit •......•.•.... 

Ditide1ds paid •......••... 
Undistributed profit •........ 
!cc11ulated undittributed profit ... 

Gross profit, \ of total sales •... 
Set profit, I of total sales ••.. 
ROE, Net profit, I of equity . • • • • 
201, let profit+inte1~st, \ of invest. 

2006 

muoo 
4035.000 

2007 

ms.soo 
m5.ooo 

200S 

,43! .800 
4035.000 

20C9 

muoo 
m5.ooc 

2010 

muoo 
4G35.ooo 

--------------- --------------- --------------- --------------- ---------------
5403.800 

57.251 

1856. 750 

5403.800 
57.251 

185,.750 

5403.100 
57.251 

1156.750 

5403.800 
57.251 

1156. 750 

5m.aoo 
57.251 

1856.749 
--------------- --------------- --------------- --------------- ---------------

3547.050 
37.579 

197.HO 

354U50 
37.579 

98.670 

3547.050 
37.579 

O.OGO 

3547.050 
37.579 

0.000 

3547 .051 
37.579 

0.000 
--------------- --------------- --------------- --------------- ---------------

Jm.m 
0.000 

3349. 710 
1339.884 

3448.380 
0.000 

3448.380 
1379.352 

3547 .050 
0.000 

3547.050 
1418.820 

3547 .050 
0.000 

3547.050 
1418.820 

3547.051 
0.000 

3547.051 
1418.820 

--------------- --------------- --------------- --------------- ---------------
2009.826 

1077 .ooc 
~32.826 

-369.79! 

35.m 
21.293 
37.m 
7.808 

2069.028 

1071.000 
992.028 
622.237 

36.534 
21.920 
38.408 
7.668 

2128.230 

1077.000 
rn51.230 
1673.467 

37.579 
22.548 
39.507 
7.529 

2128.230 

1077 .000 
1051.23U 
272U97 

37.579 
22.548 
39. 507 
7.529 

2128.230 

1071.000 
1051.230 
3775.927 

37.579 
22.548 
39.507 
7.529 

-------------------~----------------------------------------------------------------------------------------------------------------
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APPENDIX 2 
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I. GENERAL AND BASIC CONDITIONS 

I.I General 

This is a brief study report on Case 2 which was carried out in accordance with the 

provision under Chapter 2 aforementioned. In Case 2. the m:H is also assumed to be 

an integrated textile mill (the same as in Case I) which will produce high quality 

fabrics such as cotton and TIC popiin and cotton twill fabric. all of whict. are 

universally utilized in the present market in Bangladesh. In order for easy compari

son with Case I, the production machinery installed in Case 2 was considered to be 

the same as in Case I. However, the doubling machines from Case I were no longer 

required, and thus were deleted in Case 2. 

1.2 Basic Conditions 

The principles of the project are exactly the same as those in Case I. based on the 

joint-venture corporation to be designed by Japanese consultants and managed by 

Japanese experts. 

2. THE PROJECT 

2.1 Consumption of Raw Materials 

- raw cotton (for 40's) 

1.305 tons x @USS I ,430 = USS 1,866, 150.

- yarn (P/C 45's) 

1.993 bales x @USS880 = US$ 1,753,840.

- grey cloth (P/C 45, 110 x 76) 

16,952,000m x @USS0.656 =- USS I I, 120,512.-

2.2 Production Plan 

The production plan at full capcity is shown in Table A-5. 

2.3 Basic Specifications of Production Machinery 

This is also the same as in Case I. Except for spinning machinery. the layout plan is 

the same as in Case I. The layout plan of spinning machinery can be seen in Figure 

A-8. 
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Table A-5 CASE 2 PRODUCTION PROGRAM AND PRODUCT MIX 

Operating Conditions 

Name 

,___ 
Garments Width 

Material 

Counts 

Density 

Dyeing Bleached 

and Dyed 

Finishing Yarn Dyed 

Meters/year 

Fabric procured 

Meters/year 

Weaving Frames 

Grey 

Yarn Dyed 

Meters/year 

Spinning Frames 

LBS/year 

BLS/year 

Yarn procured 

LBS/year 

BLS/year 

Yarn Sold 

LBS/year 

BLS/year 

Poplin 

63. 

Cotton 

CDx CD 

40 x 40 

133 x 72 

2.286,000 

l.524.000 

2.118.000 

5.928.000 

0 

56 

3.809.850 

2.116.660 

5. 926. 510 

32 

3.276,000 

8. 190 

0 

0 

496.000 

1. 240 

350 days/year: 29.17 days/month 

24 hrs/day: 4 Groups 3 Shifts 

I Twill 

13/1 Twill 

Poplin Total 

63" 63" 

Cotton P/C Blended 

CM x CM P/CXP/C 

40/2 x 40/2 45 x 45 

I l 08 x 58 110 x 76 

0 10,824.000 13.110.000 

2. 790.000 7.200,0(10 11.514.000 

0 2.130.000 4.248.000 

2. 790.000 20.154.000 28.872.000 

0 16.952.400 16.952.400 

(for Grey) 

20 20 96 

2.791.440 

I 

0 6.601.290 

I 0 2.129.850 4. 246. 510 

2.791.440 2.129,850 10.847.800 

20 0 52 

2.209.200 0 5.485.200 

5.523 0 13. 713 

0 797.140 797.140 

0 1. 99 3 I. 99 3 

(for Y.Dyedl 

I 
83.120 0 579.120 

208 0 1. 448 
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2.4 Civil, Mechanical and Electrical Works 

The civil. mechanical and electrical works necessary for the project are also the 

same as in Case 1. except for the building ar~a of the spinning mill, which is 

reduced by I, 152 m2 due to the fact that there are no doubling machines in Case 2. 

3. INVESTMENT COST 

1994 

CASE I US$ 17 ,320,840 

CASE 2 16,483,000 

reduction 837 ,840 

1995 

US$ 53,756,700 

51,127,500 

2,629,200 

In Case 2, the initial investment amount is reduced due to: 

- elimination of doubler-winders contemplatc.d in Case I 

total 

USS 71,077,540 

67,610,500 

3,467,040 

- reduction of construction and air-conditioning costs due to reduced building area 

4. FINANCIAL EVALUATION 

4.1 Sales Revenue at Normal Operation Year 

cotton poplin (CD40, I 33x72) 5,928,000 m 

cotton twil 

P/C poplin 

sub-total 

(CM40/2, 108x58) 2.790,000 m 

(P/C45, 11 Ox76) 

cotton waste 

total sales revenue 

4.2 Financial Evaluation (Table A-6) 

I) Break-even Point 

20, 154,000 m 

28,872,000 m @ 1.148 US$33, I 45,050 

127,000 

USS 33,272,050 

break-even point including financing costs: 97.5% 

break-even point excluding financing costs : 71.4% 

The investment cannot be regarded as safe from these figures. 

2) Internal Rate of Return (IRR) 

- 7.91% 

- not acceptable for a new project 
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3) Sensitivity Analysis of IRR 

- 6% increase in sales 11.28</C 

- 6% decrease in operating costs I 0.39CiCi 

- 6% decrease in initial investment 8.81 % 

4) Conclusion 

Based upon the aforementioned evaluation. the project cannot be judged as finan

cially sound. The outcome of the sensitivity analysis of the IRR should be taken 

into account in order lo restudy the viability of the project. 
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Table A-6 

lf·:::;:~f ~~~ 
~ . -·~ .. J,,,~ © 
-~~COMFAR 

_... 2.1 UMIDO 

·------------------------------------------------------------------ CO!FAR 2.1 - TOTOBO EIGIIEERIIG CO., LTD, JAP.ll -----

IT! in Bangladesh 
16 Kar 1993 
easel 

2 rear(s) of construction, 15 rears of production 
currency con,ersiou rates: 

foreign currencr 1 uuit = 1.0000 units accounting currencr 
local currencr l unit = 1.0000 units accounting curre1c1 

accounting currencr: thousand US dollar 

Total initial investment during construction phase 

fixed assets: 
current assets: 
total assets: 

67610.50 
0.00 

67610.50 

80.769 l foreign 
0. 000 l foreign 

80.769 l foreign 

Source of funds during coDStruction phase 

equitr ' grants: 
foreign loans : 

13071.00 
42832.00 
9451.00 

65354.00 

80.002 \ foreign 

local loans : 
total funds : 81.539 l foreign 

Cashf low from operations 

Year: l 2 3 
operating costs: 16790.80 24050.00 24040.00 
depreciation 5984.00 5984.00 5984.00 
interest 4082.08 3930.86 3779.65 
---------------- ------------ ------------ ------------
production costs 
thereof foreign 
total sales 

gross incoae 
net incoae 
cash balance 
net casbflov 

26856.88 
80.28 ' 

21588.52 

-5268 .37 
-5268 .37 
-4516.04 

511.14 

33964.86 
80.25 ' 

33272.05 

-692.81 
-692.81 
2329.21 
7205 .17 

let Present Value at: 10.00 ' : 
7.91 ' 
4.54 ' 
8.68 ' 

-8053.91 
Internal Rate of Return: 
Return on equity!: 
Return on eqaity2: 

Index of Schedules produced bf COl!FAR 

Total initial iovestaeot 
Total investaent daring production 
Total production costs 
Working Capital require1ents 

Cashf low Tables 
Projected Balance 
let incoae stateaent 
Source of finance 
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33803.65 
80.60 \ 

33272.05 

-SJl.59 
-531.59 
208.38 

9216.33 
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I. 11\IRODUCTION A~D ABSTRACT 

This study on the fabric the requirements of the export-oriented Ready-~1adc Garments 

(RMG) industry in Bangladesh was carried out by Prof. G.M. Chowdhury. Institute of 

Business Administration. Dhaka University. in accordance with the Terrns of Reference 

(TOR) prepared by UNIDO's study team. 

The Bangladesh RMG industry is estimated to be an importer of over 900 million SME 

(Square Meter Equivalent) fabrics in fiscal year 1992-1993. A major portion of this 

fabric consists of light shirting fabrics since Bangladesh is now one of the leading shin 

makers of the world. Based on past trends and Bangladesh's very low and stable export 

prices. further rapid growth is expected in all categories of garments to all the markets 

of the world. While current exports are concentrating on the cheaper low-end products. 

it is expected that. with a growing reputation for quality. Bangladesh will soon capture 

the high-value. higher-end segments of the market. 

The domestic textiles industry has not been able to c:ipitalize on this huge opportunity 

for a number of reasons. not the least of which has been inadequate government plan

ning. policy and support. Other factors are a lack of technical expertise and the 

tunavailability of capital or financing to set up modem. integrated textile mills. Also. 

after years of complete protection and government intervention, the textile industry is 

antiquated and in disarray. and it does not even meet local consumer demand. It will. 

therefore. take some time for the industry to come up to international standards. Mean

while. the Government has recognized the importance of the textile sector. especially to 

feed the burgeoning RMG industry. and it has designated it as a "thrust sector". with 

appropriate supportive policies expected to be in place shortly. This coincides with a 

general opening up of the economy to achieve free market efficiency as well as a 

marked export orientation. 

There are important advantages to the RMG industry in being able to buy fabric from a 

local manufacturer. These are as follows: 

a) A local manufacturer of fabrics would generate a whole new range of business 

for the RMG industry. which is currently hampered by the 30 t;; minimum value 

addition requirement imposed by the Government. 

b) Much shorter lead times or delivery periods. which would also further strengthen 

existing RMG business. as well as generate new business which is currently 

being placed elsewhere. 
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c) Reduction in the risk and uncertainty of foreign supplies. 

d) Reduction in banking/financial costs involved in fabric procurement from abroad. 

e) Avoidance of the considerable problems associ~1ted with Bangladesh customs 

procedures. 

O GSP benefit of 15% on exports to Europe. 

g) Free quotas to U .SJCanada markets are provided by the Government to RMG 

units utilizing locally produced fabrics. 

The prices chat the industry is willing co pay are at least 15-20 % higher than imernacion:il 

market prices for similar produces. As far as competition on the supply side is concerned 

(local Bangladesh manufacturers). this is virtually non-existent today with no new 

competition on the horizon. A manufacturer setting up now would enjoy considerable 

monopoly benefits for some time with excellent growth prospects. A similar situation has 

been observed with the Toocal thread project. whose perfomance and growth has far 

exceeded initial expectations and projections. 

2. PURPOSE OF THE STUDY 

The survey was mainly designed with the following objectives in mind : 

a) To identify the major types of fabrics used by RMG units in the country. includ

ing identification of major sources of supply and their prices. 

b) To make an estimate of the total quantity of fabrics consumed by the RMG units 

in order to make a demand forecast for each type of fabric. 

c) To gather RMG manufacturers' views on existing and potential supplies of high 

quality local fabrics. 

d) To identify major problems faced by leading local manufacturers of fabrics 

in order to cater to the needs of the cxport-orien1cd RMG industry. 
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3. SCOPE AND LIMITATION OF THE STUDY 

The scope of the study is defined in the TOR supplied by the studv team (U!'\IDO'S 

consultants). 

Key areas encompassed within th:: scope of the study were: 

a) Profile of the RMG uni:s in Bangladesh including: 

- production capacity 

- number of employees 

- year of the establishment 

- annual turnover. and 

- equity structure. including the level of foreign participation 

b) Products and mark.et information including: 

- major product categories and prices 

- major sources of orders and mode of operation 

c) Demand for fabric consumption induding: 

- total demand with projection of future demand 

- major fabrics categories 

d) Loe.ti fabric manufacturing capacity in the country which is capable of supply-

ing the export-oriented RMG units including: 

- major manufacturing units operating in the area at prt!sent 

- major problems and prospec'~ in this area. and 

- future trends 

The study was limited to investigating the fabric requirements for the export-oriented 

garmerts industry only. Local fabric requirements and the fabrics exported directly were not 

a part of this study. For the primary survey of the RMG units. factories producing knitwear 

only were excluded from the study. 

Also. in calculating the total demand for fabrics, terry towels and shop towels were 

excluded, as these were not within the scope of the study. 

4. METHODOLOGY 

Primary data were collected by interviewing the key personnel of I 00 RMG units in the 

country. The units were selected to ensure that both large and medium - size companies 

were included. Special emphasis was given to incorporate units using better quality raw 
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materials. This was because the proposed t~x:ile project is designed to prcxluce high quality 

fabrics. In reality. however. it was not possible lo maintain such selectiveness for the desired 

length of time. 

Interestingly. manufacutrers located in Chinagong were gener.illy more cooper.itive than 

those in Dhaka. Altogether I 00 units were interviewed. 57 from Dhaka and 43 from 

Chinagong. 

Although commercial manager's of the respective RMG units provided most of 1he 

information. generally the investigators had to retrieve information from various 

depanments/personnel within the company including production mangers. general 

managers or the managing directors. In many cases. prior appointments were made by 1he 

consultant over the telephone to ensure that the field research personnel were provided with 

the desired information. 

5. THE ANDINGS OF THE STUDY 

The findings reponed in this section are ba'i;ed on both the primary field survey of I 00 RMG 

units and secondary data collection from various sources. including local fabric 

manufacturers. 

5. I Profile of the RMG units 

I) Experience in Production: 

According to BGMEA sources. about 1400 export-oriented RMG industries have 

been registered. However, the actual number of operating units could not be 

identified from BFMEA. EPB, the Department of Textiles or any other known 

sources. The best estimates suggest that there are about I I 00 units currently in 

operation. It should be noted that not all the factories arc direct exporters them

selves. Knowledgeable sources indicate that as many as 300 facloric~ are working 

as sub-contractors for exporting manufacturers. 

It was found that as many as 60 percent of the factories studied have been in 

operation between 5-10 years and 27 percent have been in production for less than 

5 years (sec Table- I). Also, it was remarkable that 12 percent of the total factories 

studied have been in operation between I 0-15 years. This shows that the RMG 

industry as a whole has reached a state of m~llurity. It should now be in a position 

to cater to the higher quality segment in the international market requiring ad-

A3-4 



equate experience and workmanship. Higher quality would automatically mean 

better quality (and naturally more expensive) fabrics. 

Range 

Less lhan 5 years 

5 to lO years 

IO to 15 years 

More lhan 15 years 

2) Size of the production units: 

Table - I 
Years in Production 

No.of 

responses 

27 

60 

12 

I 

100 

Percentage 

27.00% 

60.00% 

12.00% 

I .OO'i-

100.00% 

The production units varied in terms of the number of employees. the number of 

sewing machines. and annual turnover. All of these reflect the size of the opera

tions studied. 

a) Number of Employees (Table-2) 

The majority (58 %) of the factories seem to have between 200 and 400 employ

ees. There were none with less than 100 employees and only 6 factories out of a 

total of 100 reported having between I 00 and 200 employees. 

Table -2 

Total Number of Employees 

Range 
No.of 

Percentage 
responses 

Less than I 00 0 0.00% 

100 to 200 6 6.00% 

200 to 300 28 28.00% 

300 to 400 30 30.00% 

400 to 500 II 11.00% 

500 to 700 13 13.00% 

700 to 1000 6 6.00% 

More than I 000 6 6.00% 

100 100.00% 

On the other hand. 24 factories reported having between 400 and 700 employ

ees. and 12 reported having more than 700 employees. 
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b) Number of basic sewing machines 

Most factories (46) seem to h::ve between 100 and 200 sewing machines. This 

suggests (see Table-3) that most factories studied were of medium size. Also. 

16 factories reponed ha;•ing between 200 and 300 machines. 

Table -3 

Total Number of Sewing M:k."hincs 

Range 
No.of 

responses 
Percenlage l 

Less lhan I 00 27 27.<m 

100 to 200 46 46.00'k 

200 lo300 16 16.00% 

300lo400 9 9.00'k 

More than 400 2 2.00'k 

100 100.00% 

c) Annual Turnover 

Table-4 that about half of the RMG units interviewed fell under the category of 

less than USO 3 million per year. There were 24 factories that were in the USO 

3-10 million category and 4 factories reponed having annual turnover in excess 

of USO 10 million per year. 

Range 

Less lhan mn. USO 

I lo 2 mn. USO 

2 lo 3 mn. USO 

3 lo 4 mn. USO 

4to 5 mn. USO 

5 10 I Omn. USO 

Above I 0 mn. USO 

Table -4 

Annual Turnover 

NO. lJf 
responses 

20 

19 

14 

10 

5 

9 

4 

RI 
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24.69'k 

23.46'k 

17.2R'7o 

12.35'7o 

6. I 7'7o 

I I.I l '7o 

4.94o/r 

I00.00'7o 



In this context it shoul~ be noted that some of the units responding as a single 

unit he.-e may consist of more than one factory. However. for all practical 

purposes (management. procurement of raw materials. exports. marketing. etc.) 

they are managed as a single unit. 

ll was expected that with the maturity of entrepreneurship as a whole, the pro

portion of factories with a higher turnover is likely to increase further. 

5.2 Produces and Markets 

I ) Major products categories and prices: 

It was found that (see Table-5) most factories produce a combination of products 

(e.g. men's shirts. boy's shirts. ladies' shirts. etc.). 

Table - 5 

Products and Price Information 

PRODUCT Production Price 

No.of Percent Dozens/ No.of Percent l-\vg. FOB 
responses (%) day responses (%) Price/doz 

Capacitv 

Men's shins 78 78.00 17.408 70 89.74 39.70 

Boy's shins 57 57.00 I 1,633 51 89.47 33.44 

Ladies' shi~s/blouses 65 65.00 14.963 57 87.69 38.46 

Men's trouscrs/shons 56 56.00 10,400 51 91.07 54.25 

Ladies' 1rouscrs/shons 40 40.00 6.355 38 95.00 51.58 

Jackels( all) 24 24.00 4,490 22 91.67 105.86 

Jogging wear/1racksui1s 7 7.00 405 3 42.86 95.00 

Sleeping wear 7 7.00 1,345 7 100.00 53.21 

01hers(caps) I 1.00 275 I 100.00 20.00 

N01e: The percenrage of produc1ion cases has been compured based on a 101al sample of 100. 

The percenrage of average FOB price cases has been compuled on 1he basis of 

produclion. 

Usually one or two items at a time are being produced in the production lines. 

Men's shirts appeared to be the most widely (78 % ) manufactured item, followed 

by ladies' shirts/blouses (65 %) and boy's shirts (57.89 %). The table also shows 

the corresponding capacity of production per day. 

In regard to pricing. only average FOB prices arc quoted. It should be noted that 

not all factories agreed to provide price information. Hence, the calculation of 
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average prices is based on the factories who supplied such information. Jackets 

were found to be the most expensive (USD 105.86/dz) item. followed by jogging 

wear/track suits (USO 95.00/dz), although, only a few units produced the latter 

item. The most popular items. like men's shirts, boy's shirts. ladies shirts/blouses. 

reported having an average FOB price of USO 39.70, USO 33.44, and USO 38.46 

respectively. 

2) Sources of orders and mode of operation: 

It was found that 16 % of the orders were placed by foreign retailers themselves 

and 25 % by foreign importers, whereas the bulk of the orders (58 % ) was placed 

by local buying agents. It is noteworthy that a large number of buying houses are 

now operating in Dhaka. Quite a few larger groups are also operating as buying 

houses and thus placing orders in their own factories, as well as in other factories 

on behalf of their overseas principal. However, few Bangladesh firms have so far 

been able to set up their operation abroad. 

3) Equity Participation: 

The extent of foreign participation in the RMG sector is negligible except for 5 

units currently operating in Chittagong Export Processing Zones (CEPZ). There 

were about 5 units having some sort of foreign equity participation outside the 

CEPZ. Some of these units were approached by the researcher, but only one 

successful interview resulted. 

5.3 Fabric Requirements 

I) Estimate of Demand and Price of Fabrics: 

The extraordinary growth in RMG manufalturing units and the corresponding 

growth in sales turnover resulted in an huge increase in fabric consumption. Ac

tual demand for the fabrics was estimated using two different methods. 

a) Method- I: 

(I) Estimate of Demand 

This was based on the primary data obtained from the field survey of 100 RMG 

units. Data for export was collected for the last 12 months. ll was found that 

(Annex I .a) T/C, P/C fabrics (printed. solid-dyed, yarn-dyed) were the most 

common (21.45 %) type of fabric being used by the RMG units. The fine count 

fabrics (Ne 50 and above) were still quite limited. Twill (7.6 %) and Flannel 
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( 13.62 % ) also appeared to be quite popular fabric items. Only major items 

using a particular construction of fabric were recorded. The quantity (in doz

ens) of garments exported was then converted to SME by multiplying it using a 

conversion factor. The conversion factor used was derived by averaging vari

ous conversion factors for different categories of garments using the same 

construction of fabric. The total fabric consumption arrived at for 1991-1992 

was approx. 863 mn. SME. 

(2) Estimate of Fabric Prices: 

As previously mentioned, the most widely used fabrics were identified to be T/ 

C, P/C, Twill, and Denim. Prices are estimated on the basis of the response 

from the sample RMG units. (However, not all RMG units studied provided 

information on price.) Average prices quoted were based on fabrics with a 

width of 43" (on average, unless otherwise mentioned) per linear yard. These 

were converted to 63" w!dth per linear meter prices since the proposed project 

is designed to produce fabric of said measure. It shows that almost all the 

fabrics (Annex l.b) were above USO 1.50 per meter. Considering the GSP 

benefit entitlement, the actual cost to the exporter of RMG will be even less, 

which will make local production of fabrics even more competitive. 

b) Method-2: 

This method was based on secondary data collected from various sources in

cluding BGMEA, EPB, the Department of Textiles and the US Department of 

Commerce. In most cast:s, considerble analysis had to be undertaken to translate 

data obtained into meaningful information. Both EPB and BGMEA need to be 

fairly organized to be an effective service center (as they were supposed to be) 

to the entrepreneurs, or researchers. 

In this method the calculation was based on the actual quantity exported (in 

dozens) to USA (Annex 2.a & 2.b) and Canada (Annx 2.c) for different quota 

categories. The quantity exported was then converted to SME by using corre

sponding conversion factors to get the total SME exported for quota items in 

these countries. Finally. total world-wide exports (1987-88 to 1991-92) were 

calculated (Annex 2.d) by adding all the quota exports (e.g. approx. 230 mn. 

SME for 1991-92) and calculating the figure for total exports by using the year

wise quota : non-quota ratio (35:65 for 1991-92). In this way estimated non

quotu supply to the world (both quota and non-quota countries) were approx. 
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428 million SME for 1991-92. Accordingly. total fabric requirements for RMG 

exports to the world for corresponding years were obtained. For : 991-92 this 

figure was approx. 658 millon SME. 

2) Estimate of future demand of fabrics 

Future demand is predicted on the basis of the data obtained from secondary 

sources. This was because it was felt that secondary sources which used original 

export figures obtained from EPB/BGMEA were more dependable than the export 

figures obtained from the primary field survey. 

The forecast for 1993-1995 shows (see Annex 2.e) that, by 1995, fabric require

ments will exceed 1 billion SME. The corresponding requirements for 1993 and 

1994 are 0.736 and 0.88 billion respectively. It should be noted that the import 

figures for fabrics should be at least 5-10 % higher than the export figure due to 

waste and inefficiency during the cutting of the fabric. 

6. EXPORT-ORIENTED READY-MADE GARMENTS (RMG) INDUSTRY IN 

BANGLADESH 

6.1 Background 

The Ready-Made Garments (RMG) industry is one of the success stories of 

Bangladesh. The Industry achieved phenomenal growth over a short span of time. 

The number of units has increased from 9 units in 1977178 to 754 units in 1988/89. 

nearly 60 % growth per year. By the latter half of the 1980s, the industry reached a 

different peak. In 1983/84, the number of enterprises rose by 242 % over the preced

ing year, but due to US quota restrictions and the Bangladesh government's control 

in 1984 on the expansion of capacity by adding new units, the growth was somewhat 

slowed down. However, there was still a growth rate of 40 % in 1989. 

The US quota restriction led to the exploration of new opportunities in terms of new 

markets in Western Europe and non-quota items for US market. Export growth was 

again as high as 133 % in the 1987/88 fiscal year. In fiscal years 1987/88, I 988/89. 

1989/90, the growth rate was 48 %, I 1 %, and 33 % respectively. 

Currently, there are about 1400 garment manufacturers registered with the BGMEA. 

However, the actual number of operating units could not be established from any of 

the relevant sources, i.e. BGMEA, EPB. the Department of Textiles. etc. The best 
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estimates suggest that there are about 1100 units presently in opcr..ition. It should be noted 

that not all the manufacturers are direct exporters themselves. A substantial number (200-

300) are opcrnting on a sub-contrnctir.g basis (wholly or partly). 

The sector is employing as many as 600,000 workers, most of whom are female (80 

% ). In the last ten years, the value of exports from the sector has increased form 

Taka 0.14 billion in 1981/82 to Taka 45.021 billion in 1991/92 - a 320 - fold 

increase, making it the most important export industry, with well over 50 % of the 

gross national export value (see Table-6). 

Bangladesh has emerged as a major supplier to two very important markets (Annex 

5.b ). On a quantity basis, Bangladesh is the 8th largest exporter to the US ( 1991) and 

the 10th largest exporter to the EEC ( 1990). 

Overall, garment exports account for almost 60 % of all Bangladesh exports, and it 

is the only sector with any significant growth. In 1990-91, the second largest sector, 

jute goods exports, and the fourth largest, leather exports declined. The third largest, 

frozen food, increa:;1!d only marginally. Growth in traditional exports and other items 

was insignificant. 

Table - 6 

Bangladesh Garments Export ( 1981-92) 

Year Exports in Growth Exchange Exports in Growth 

Million Rate in Rate Million Rale in 

Tk. Tk. US$ US$ 

81-82 !40.00 22.80 6.14 

82-83 255.00 82.14 24.94 10.22 66.51 
83-84 775.00 203.82 25.96 29.85 191.98 

84-85 3004.00 287.61 29.89 100.50 236.65 

85-86 3902.00 29.89 30.24 129.03 28.39 

86-87 9007.00 130.83 31.24 288.32 123.44 

87-88 13421.00 49.01 31.87 421.12 46.06 

88-89 14943.00 11.34 32.63 457.95 8.75 

89-90 20385.00 36.42 35.23 578.63 26.35 

90-91 30504.00 49.64 36.50 835.73 44.43 

91-92 45021.00 47.59 38.00 1184.76 41.78 

Nole : Compounded Annual Grow1h Ra1e - 61.35'1(· 
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6.2 Related Economic Activities 

The extraordinary growth of the sector has resulted in a host of other activities of 

economic benefit to the country. Some of these are highlighted below: 

a) The garment sector has opened up a big opportunity for the establishment of 

backward linkage industries. In the early days of the industry. all the required 

raw materials were imported. Today, a number of industries have come up, e.g. 

production of cartons, thread, labels, polybags, gum tape, shirtboards, neckboards, 

etc. The sector currently imports about 700 million square metres of fabric. 

This provides the local textile producers with an opportunity to meet at least a 

part of this growing demand for fabrics. This aspect has been further dicussed in 

Chapter 7. 

b) More than half of the foreign exchange business of Bangladesh banks is related 

to the garment sector. 

c) This sector accounts for a substantial part of the marine business of the insur

ance companies of Bangladesh. 

d) The shipping business in Bangladesh increased significantly because of this 

sector. As a result, the export authorities had to set up a vast container yard and 

expand their port facilities to handle the garment sector's large containers. 

e) An inland container yard was established in Dhaka by the Bangladesh Railway 

mainly to cater to the needs of the garment sector. Special container carrying 

trains have been introduced by Bangladesh Railway to cope with the need of 

the RMG units in Dhaka. 

f) The large expansion of the handling and storage facilities at the Dhaka Inter

national Airport to handle business created by the garment industry was carried 

out. 

g) With the increased shipping business, the C&F agencies and stevedoring busi

nesses have also prospered. 

h) The industry has created intensive economic activity in Lhe land car~o transport 

business between Dhaka, Chittagong and Bcnapole. 
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i) More than 120 buyers have opened up their offices in Dhaka and Chittagong. 

They are bringing in foreign exchange to support their expatriate staff. In addi

tion. a large employment opportunity has been created for local support staff for 

these offices. 

j) The garment buyers now visiting Bangladesh are providing major business to 

the hotels of Dhaka and Chittagong. 

6.3 Product and Market Segment Trends 

1) US Market 

The US share of Bangladesh garment exports wa" over 80 % in fiscal year 1986-

87. This declined to 51 % by fiscal year 1990-91. This decline in market share 

was due to increased trade with the EC whose ma:-ket share in 1990-91 stood at 40 

%. In absolute terms. exports to the US increased during this time but at a slower 

rate. 

a) Pangladesh is a major exporter of the following products to the United States 

(1991): 

(I) Woven shirts. blouses 

and other woven products 

(2) Knit shirts and other 

knit products 

(3) Trousers 

36.72 mn pcs 

15.80 mn pcs 

30.20 mn pcs 

b) There are 84 categories of US garment products. Bangladesh is subjected to 

quotas on 28 products. There are 56 products where trade is now developing. 

The major exports of Bangladesh both to the US (Annex 6.a & 6.b) and the EC 

(Annex 6.c to 6.f) consist of shirts and T-shirts. Medium and light-weight cotton 

and blended fabrics are the main materials for these shirts. 

2) EC Market 

The EC market share increased from 14 % in fiscal year 1986-87 to 40 % in 1990-

91. 
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Exp0rts to the EC have increased dramatically over the last two years. 

a) In 1989. Bangladesh exported over 50 million garments to the EC. This in

creased by 138 % in 1990 to over 118 million pieces. Exports were projected 

to increase to 166 million pieces in 199 I. 

b) Exports to these countries also increased substantially in 1990 compared to the 

previous years. Significant growth in trade was achieved with Belgium. the 

Netherlands, Germany, Spain and the United Kingdom in 1990. 

Export trends in the first six months of 1991 showed that exports to Germany. the 

United Kingdom. Italy and Spain would register substantial growth by year end. 

Bangladesh exports to the EC consist mainly of woven shirts and T-sftirts (Annex 

5.c to 5.c). In 1991. exports of woven shirts and T-shirts accounted for 82 'ic of 

the exports to lhe EC. 

a) Additional products being developed are: 

- Trousers 

- Blouses 

- Anoraks 

- Track suits 

b) Woven shirt exports increased by 83.2 % from 1990 to 1989 and were projected 

to increase by 16.2 % in 1991. 

c) T-shirts exports increased by 354.2 % from 1990 to 1989 and were projcted to 

increase by 68 % in 1991. 

d) Bangladesh exports still enjoy quota-free status in the European markets. 

Other important rr arkets for export of garments from Bangladesh are Norway. 

Sweden, Finlanc!. and Russia. 

6.4 Recent Changes in Industry Structure 

One of the important aspects of the structural change in the RMG industry was the 

change in the ownership pallcms. Clearly the smaller units were not economically 

viable and those who could not master the means to expand. sold their f actorics to 

their competitors. Thus. we sec that today there arc groups who own multiple facto

ries of smaller sizes. If these mergers arc considered as single produc1ion facilities. 

the number of units in the 0-50 m;ichinc group will he ~1lmost negligible. 
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In the initial days of the industry. product specialization was not \'ery pre\'alenL 

Factories used to accept orders of any item they came across. Also. lot sizes were 

relatively small. Now. most factories have de\'eloped skills in the production of 

panicular types of garments. Today. it is difficult to find a shin factory that is 

willing to accept a lower price if the lot size per style is greater. Experience taught 

them that productivity increases with larger lot orders. thereby reducing the unit cost 

of production. 

Over the years. production facilities have also improved. especially in the finishing 

department. Introduction of steam irons fed directly from steam boilers. use of vacuum 

tables, washing facilities. etc. improved the finishing quality substantially. The US 

market share declined until 1986. but recovered thereafter. while the EC market 

share increased steadily. The market share of developing counlries in the world 

textile expon industry rose from 28 % in 1982 to 33 % in 1990. 

Traditionally. world expons of textiles had been more !mportant than clothing. In 

1974. the first year of MFA, world exports of textiles (at USO 28 billion) was almost 

twice as large as world expons of clothing. Since then. world exports of clothing 

have persistently risen more rapidly than those of textiles. In 1990. for the first time. 

world expons of clothing (at an estimted USO 104 billion) equaled world expons of 

textiles. 

In developed nations. textile expons remained more important than clothing exports. 

In the case of developing countries, however, in 1990 clothing represented more than 

60 % of their total expons of textiles and clothing. 

The expon of clothing from developing countries has been the most rapid. expanding 

trade flow in the world in the J 980's. It increased from 15.5 billion dollars in 1982 

to 54.0 billion dollars in 1990. One imponant feature of this expanded trade flow 

was that it has not often led to a corresponding increase in the domestic value 

addition in the exporting countries, because a sizeable part of this trade was based on 

imports of yam. fabric and clothing from the developed countries. In many cases. the 

value added domestically by the developing countries has not exceeded 20-25 % of 

the gross value of their exports. Over the years. with the e~tablishment of backward 

linkage industries. Bangladesh has now attained a value addition of over 30 % 

aggregale. 
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7. EXISTli\G TEXTILE MA!'UFACTURING CAPACITY 

7 .1 Recent Developments 

Because of an enduring gap between local yam demand and manufacturing. the 

spinning sub-sector has been reliably profitable. so that the recent major investment 

in the textiles industry has tended to be in spinning. Also. the rapid growth of 

hosiery garment expons (knitwear) and hosiery production capacity (knitting and 

finishing factories) has created an additional demand for quality cotto!l yam. Prior to 

this wave of investment in spinning capacity. there was substantial investment in 

modem dyeing/printing/finishing capacity mainly geared torward domestic fabric 

requirements. T.tere has been virtually no investment in any modem integrated tex

tile mills or modem weaving capacity. despite government policy support. to create 

composite mills to meet the RMG industry's requirements. 

7.2 The Bangladesh Textile Sector 

There are some unique features in the structure of the Bangladesh textile industry. 

I ) Domestic Market 

First. there is an effectively segregated and highly protected domestic market. 

whose demand is estimated (by UNIDO) at 1.25 billion square meters. Of this. 

970 million meters comes from local manufacturing. while 280 million me1ers 

reaches the market through illegal impons (including "leakages" from the RMG 

industry). 88% of the local supply of textile fabric comes from the handloom and 

powerloom sectors, while only 12 % (approx. 116 million m.) is manufactured by 

the large mill sector. (The latter dates back primarily to the 50's and 60's with 

outdated machinery and outdated technical expertise). Because of complete pro

tection from external competition. the local yarn prices have been a function of 

domestic supply and demand conditions. The high capital cost of setting up spin

ning capacity. in a country where the accumulation of capital in private hands is 

limited. has restricted the growth of spinning mills despite an enduring supply gap 

and prices well above international levels. It should be mentioned here that local 

raw cotton supplies are under 10 % of the total requirement. so the balance of 90 

% has to be imported from various sources. mainly Pakistan. Pakistan imposes a 

substantial export lax on its ww cotton. while the other major textile manufactur-
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ers, India and China, are self-sufficient in raw cotton. Consequently. Bangladesh 

suffers a cost disadvantage in this regard. leading to higher yam prices. 

The large. disorganized handloom and powerloom sectors convert the yam into 

fabrics more cheaply than the mill sector because of lower labour, power and 

capital costs. Since the bulk of demand is for lower-priced fabrics (due to the very 

low average purchasing power), mill quality fabric demand at the higher prices is 

limited, and the growth of modem weaving capacity in the mill sector remains 

small. Modem dyeing/finishing/printing mills have come to cater to the entire 

weaving sub-sector because of increased consumer demand for better printed prod

ucts and the promise of "backward linkage" with the RMG industry. But with the 

quality of the woven fabrics being low, the dyeing/finishing/printing mills have 

not had the projected breakthrough into the RMG market. they were hoping for 

with the result being that further hardware and software investment is required in 

these mills to make them truly export-capable companies. The government has 

been trying to ratify the situation by allowi11g yam and grey fabric imports to be 

duty-free if re-exported, in an attempt to integrate the domestic and export te:.tile 

markets, but this has met with only limited success because of the bureaucracy 

involved and the inherent weaknesses of the weaving and dyeing/finishing/print

ing sub-sectors as noted above. 

2) Export Market 

Second, the RMG industry has been built around a completely free access to 

international fabric sourcing. With its geographical as well as business proximity 

to Hong Kong, China, India, Pakistan, Korea, Taiwan, and Thailand, the Bangladesh 

RMG industry has grown into one of the most dynamic textile producers in the 

world, offering the most competitive prices for th~ range of fabrics required by 

the RMG industry. This situation, coupled with an overvalued Taka, has made it 

difficult for local textile producers to break into the RMG market, despite the 

major advantages accruing from close proximity and a GSP of 15 % (Europe) and 

quota (US/Canada) benefits. The considerable technical input required to produce 

international standard quality fabric is also not readily available in Bangladesh, 

rn that all these factors put together have restricted the supply to under 3 % of the 

RMG demand. With no substantial investment in modem capacity geared specifi

cally to the RMG market. the possibility of rapid growth in the near future is 

remote. In other words, the export and domestic textile markets remain effectively 
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segregated. to the detriment of both. with rampant smuggling of fabrics into 

Bangladesh and "leakages" from the RMG industry. This makes it impossible to 

realize the potential of local fabric manufacturing in the RMG industry. 

3) Structural overview 

Third, the textile industry is composed of all kinds of units. from private individu

als operating handlooms to r.he state-owned Bangladesh Textile Mills Corpora

tion, comprised of 42 large mills. There are old mills (over 30 years old) with 

spinning, weaving and some finishing capability, old spinning mills. handlooms. 

powerlooms (small weaving projects), mills with weaving and dyeing/finishing/ 

printing capabilities, hand printing units, finishing units, dyeingiprinting units. 

new spinning mills, fully-integrated mills, modem dyeing/printing/finishing units. 

knitting mills, composite knitting mills with dyeing/finishing capabilities, and so 

on. There are legal imports of textile-products from India, Pakistan. and other 

c0untries, smuggled textiles from India, "leakages" from the RMG industry, smug

gling into India, and of course legal exports out of the country. The apparently 

haphazard structure of the industry is due in large part to confused governmental 

policy (both general and specific) v1ith regard to the sector. 

7.3 Fabric Manufacturers Supplying to the RMG Industry 

Our survey relied on in-depth interviews with concerned people at the leading fabric 

manufacturers, some of whom were also leading suppliers to the RMG industry. 

The following companies were surveyed : 

I. Siddique Tcxtiles/Sidtex. 

2. Arkay Fabrics 

3. Rahim Textiles 

4. Quasem Group 

5. Phoenix Group 

6. Bangladesh Textile Mills Corporation 

7. All-tcx Industries 

8. A.K.Khan Group 

9. Pahartali Textile 

10. Dhaka Dyeing 

11. Chittagong Dyeing 

12. Saiham Textiles 
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13. Syntex 

14. GMG Industrial Corporation 

Some of these mills are weaving only grey cloth, some are spinning and weaving 

only grey cloth. some are weaving and finishing. some are only dyeing/finishing/ 

printing. while some handle the entire process. As noted earlier, the main products 

involved are Ne 20 and Ne 30 cotton sheeting and cotton twill fabrics. 

7.4 Problems 

The reasons identified for the very poor penetration into the RMG market were as 

follows: 

l) Price!". are low and unattractive compared to costs, especially since domestic yam 

prices and raw cotton costs are on the high side. Excessive payroll. low productiv

ity. ard old machinery are largely re-;ponsible for the high costs. 

2) Quality requirements of the RMG industry are difficult to meet because of inade

quate equipment, lack of technicl know-how. generally low standard and lack of a 

genuinely international export orientation. 

3) Governmental policy in the textiles sector is unstable and unpredictable. Import 

tariff structures. incentive structures, and duty drawback facilities are out and are 

poorly implemented. 

4) An overvalued currency compared to competing countries like India, China, and 

Pakistan leads to export competniveness difficult. 

5) The inability to invest in modern plants and machinery because of insufficient 

capital accumulation and unavailability from other sources (such as bank loans 

and the stock market) has hindered growth. 

7.5 Prospects for Growth in Backward Linkage 

I) Despite the past history, it was generally felt that the tremendous opportunity 

offered by the RMG industry would give the textiles industry a boost, provided 

that the government policy is supportive. 

2) It was expected that the Government would either devalue the currency shortly 

or make it fully convertible on trade accounts (which would likely have the same 
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effect, that is, the Taka would depreciate). This would raise the price of imported 

fabrics and make local production more competitive. 

3) Since a major share of the recent growth in exports was C')ming from Europe. 

which offers a GSP (Generalised System of Preferences) tax benefit of 1 S % to 

RMG imports from Bangladesh (provided the fabric is Bangladeshi), there are 

possibilities for increasing local fabric supply even at 15-20 % higher prices. 

4) The Govemm:!nt has reserved U.S. and Canadian quotas for garment export~rs 

utilizing local fabrics. Judging by the steadily increasing quota premiums, it is 

now quite attractive for the RMG industry to procure fabric locally, even at much 

higher prices, to make use of these free quotas (provided suitable quality fabrics 

can be supplied). 

5) As confirmed by the experience of the textile manufacturers currently selling 

cotton sheeting and twills to the RMG industry, there are substantial delivery 

advantages and other advantages (such as reduction of risk, uncertain delivery. 

banking costs, avoidance of customs formalities and costs, etc.) which will enable 

the RMG industry to procure locally at higher prices. The premium being realised 

on this account alone is estimated to be at least S %. However, this does not 

quantify the potentially large boost to RMG exports from shorter lead time, which 

is one of the major advantages of local fabric procurement for the RMG industry. 

6) Easier access to intermediate textile products from international markets, such as 

yam or grey fabric, and the reduction of import duties to zero on raw cotton and 

other basic raw materials, would facilitate the growth of quality fabric manufac

turing. While government implementation is quite slow, it was felt that the poli

cies were moving in the right direction. 

7) For all practical purposes, it is virtually impossible to mobilize locally the US $ 

50 million or so needed to set up a modern integrated textile mill. Three such 

projects, approved by the main industrial finance bank, BSB. about 5 years ago, 

were eventually cancelled. The Government is apparently not yet ready to commit 

bank loans of this magnitude to private investors, nor is the stock market devel

oped enough to enable this financing. This situation presents an ideal opportunity 

for the "first one in." 
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8) The technical know-how needed to produce international quality fabric is just 

not available locally with no foreseable improvement of the situation in the near 

future. Foreign technicians have to be hired or. joint-venture projects undertaken. 

to achieve the desired standards. Again, the first project would enjoy the benefits 

of overcoming these considerable entry barriers. 

9) The government has imposed a minimum local value addition of 30 % (for woven 

garments), and RMG manufacturers can import materials whose value does not 

exceed 70 % of its export value, which is often insufficient for garments made 

of expensive materials. The RMG industry is. therefore, having to pass up 

the higher value, higher-end products which are more lucrative. A local fabric 

manufacturer could thus remove this problem and open up new and better oppor

tunities for the RMG industry. 

I 0) There is a substantial de1nand for quality fabric in the local market which is 

CHffently being met by smuggled goods and "leakages" from the RMG industry. 

Also there is a potential for Bangladesh to become a fabric exporting country as 

well. These are no less interesting for a modem integrated mill than the RMG 

demand, but it goes beyond the scope of this study. 

7.6 Existing Backward Linkage 

As noted earlier, local supplies are restricted to 100 % cotton sheeting (with Ne 20 

and Ne 30 yam counts) and heavier I 00 % twills ( 40/2x40/2. I 08x58), with well 

under 3 % of the total RMG fabric demand. The quality of these fabrics is thought to 

be poor and barely acceptable by international standards. Nevertheless, the RMG 

industry is paying at least 15-20 % higher prices than for imports. due to the many 

advantages of local procurement. The fabrics are ordered and procured directly from 

the local manufacturers by the RMG units through letters of credit (UC's). 
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!\nnex l (a) 

~'und of Fibric for F.1!5 Units (April m2 tc nm;h IY'i31 estiutrd troa Fie!~ S;;rvey tili 
------------------------------------------------------------------------

Ritio ai 
Ung' of uugr of 

C:or.nrsion Fa~ric bf F1bric bf 

hctor (for tilt Suple lhr Suple Ungt of 

Square 11,ltr of 100 ~6 of 100 Fabric by U1r 

Do;on Type of Equivalent Unit5 in SnE In S!!E Papuhtion of 

Exported Apprril prr o:. J (Io ·000·1 (In ·ooo· I soo in snE 
(Fig in ·0001 !Fig in ·coo· 1 

A•rr,;gr width ~3" unhs~ othtnisr stiled. 
------------------·------------------

TJP' of tabrir 

--·--------- -------
(I) (bl (cJ•(1ib/iOOO! l~I (rJ=(cJ/lOOl&OO 

T/C:,PIC (printed, solid dyPCll, 45145/110116 '32,71/2 S l 8 
T/C,P/C iyern dyrdl I 4514~/11017ci 719,679 s ' a 
Poplin, 4(11401133172 or ~01~0/H(l/72 U7 ,543 S l 8 
ropl in 40140/1~01M 279 ,800 S l B 
hill (3111, ~0/2xW2 I 1178l58 m,685 Tr 
All Fl1nnrl (printrd! 644 192S S l 8 
All Flinnrl (yarn diedl 404,BlS S l B 
Drnia, ll.75 to If.SO O;. (59' lo 60'1 309 1 7~ rr 
Orni•, 6.00 to 6.SO D:. i59' to 6~'1 360,840 5 l I 
100! Cotton Shrrtin; 21',SSO S l B 
laffrli 23,250 Tr 
0tMr5 1,55714(16 Jtt 
Total 0• bported bJ Siaplr: 61417,038.00 
iota! hbric Usrd by lht Sa•plt R/16 nanvhcturers 

o Width of flrbric i1portrd hu b"n found to br 42' to 44'. 

o The dah of this liblr is fra1 the Field Survey. 

o llo;:on Eip11rtrd is frOI thr responses of the siaplr 

RY.6 llanuf ac turtrs. 

o Tllr Convrrsior. factor of SllE per Di is fro• tht 
estiutrs 9ivr11 by thr Suplr Rll6 iactorirs an~ 
cross chrchd against the tonursion Factors 9athtrrd 
fora lht EPB/P611A. 

o hst rst1utr of thr population si:t is 1100 1 howerrr, 
it is ilso a hct that appraJiutely 300 or ion Rll6 
unuf•cturtrs are solely working on sub·cantracts 1 llrnce 
actual populltion of intrrrst of t11r study 1ay bt 

cons1drr~d 600. 

Data Source : EPB/BGMEA 
Prepared by : IBA Consultants 
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14.00 ll,on.of 
14.00 l0,075.~l 

1(.00 5,845.60 
14.(10 :S,9!7 .20 
15.0(1 8,200.29 

14.00 9,02&.95 
14.00 5,667 .4l 

15.00 41646.JO 
14.00 5,051.76 
14.00 l,07l.i0 
15.00 .m.7S 
25.00 lB.m.1s 

107 ,849 .69 

t:ey 

S l 9 : Shirts l Blouses 
Tr : Trousers 
Jtt : Jachts, hysuits rte. 

12.111 104,472.70 
9.m 80,604.05 
5.421 46,764.62 
l.m ll,337.60 
7 .601 65,602.20 
8.311 72,2l!.60 
5.251 o,m.28 
4.lll 37,170.36 
4.681 40,414.08 
2.m 24,~89.60 

O.l2I 2,7'0.00 

3UOI lll ,481.20 

!00.00I 862,797.49 



Annex 1 (b) 

Current Prices of najor F.brics 

Converted 
Average width 43• unless othrrwise statrd. Per lleter 

-----------·-----------------------~--
Price of 

AvtrnJ' Convrrsion F.ibric 
C~ Price filctor for with width 

per Yud 1 lleter of 6~· 
Typ" of rabric in USD : 63" in USD 

---- --------------
T/C,P/C (printed, solid dyed), 45145/110176 0.92 1.61 1.48 

f/C1P/C (yarn dyed) 1 45145/110176 1.10 1.61 1.77 

Poplin, 40x40/l~x72 or 40140/140/72 1.10 I.bl i.n 
Poplin 40x40/12016~ 1.19 l.61 1.91 
Twill (3/11, ~0/2140/2 I 108158. 1.36 1.61 2.18 

All Flannel (printed) 0.69 1.61 1.11 

All Flannel (yarn died) 0.90 1.61 1.44 

Deni•, 13.7S to .14.SO D<. (59' to 60°) 2.32 1.14 2.65 
~!ni1, 6.00 to i.50 Oz. (~9· to 60 1

) l.SB 1.14 I.Bl 
lOOI Cotton Sherling 0.96 1.61 1.54 

Taffeta I.Oj Lal J.65 

Others 

Datil source: Direct Field Survey 
Prepared by I~A Consultant. 

Source : EPB/BGMEA 
Prepared by : IBA Consultants 
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Annex . 2 (a) . 

Export Ag~inst Ouol• to USA 
---------------------------

Duot• FJ9.s In Dz. 
Ine Conversion l 98H 988 1988·87 1989-90 1990·91 1991-92 

fie tor 
Sl\E /Dt 

237 Physuits 37. 90 o.oo o.oo o.oo o.oo 245,H9.00 

3Jl Ii loves J.~O 379,0SS.OO 436,955.00 692,BlB.OO 661,610.00 622,022.00 

J34 Codls,non-~uit,~ll J4.50 S2 1625.0(I 75,686.(10 79,671.00 n ,:m.oo 109,6J8,00 

JU Co•h 1 W~6 34.50 99,530.(10 ll 9 ,074 .oo 121,~ 57 .oo 102 194S,OO 146, 9J3 .oo 
:n&/b3& OreHes l7.90 39,983.00 70,596.00 100,433.00 2JS,625.~0 217 17SJ.00 

339/339 Init Shirts ' PIQuses 6.00 200,612.00 507,002.00 790,453.00 728, 121.00 917 ,OBS. 00 

340/640 Shirlsnon·knil,WlG 20.10 1,282,600.00 1,~94,065.(1(1 1,711,264.00 J,676,375.00 71HJ 1Jl7.00 

341 Shitl~ 6 Blouses, non·lnil,W&G 12.10 112J5 19b0.00 J,121,893.00 1,177,660,00 1103J,S10,00 l,797,372.00 

3~21642 Stirls 14.90 122,4J(l,00 222,413.00 177,483.00 250,206,(10 178 1!61.0(l 

3~7/348 Jrcusers 14.90 I 1112 ,J&4 .00 1, w1,100. oo 1,249,852.00 J,249,852.00 1,648,250.00 
)> 351/651 Ni9~t~eir 43.SO o.oo o.o~ o.oo 360,319.00 502,789.00 
w 
N &li Co~ls, noA-~uit 1 HlD 34 •. SO o.oo o.oo o.oo o.oo 345,316.00 .,,.. 

&JS Coals, 11~6 34.SO 4~ 1 ~oa.oo 61,817 .oo 97,984,00 146,~06.00 259,2f8,(10 

638/o39 lnit Shirts & Blousts 11.96 370,602,00 qos,1b9.oo 602,657.00 036 10H,00 1,293,9$0.00 

641 Shirts l 81Quses, non-lnit, W&G 12.10 J60,0l$,()(I 1~5 1 31J.OO 442,900,00 H7 1761.00 497, 901.0CI 

b4~/646 SNei\ers 1.4.90 lt.7,209,00 140, 437. 00 139,844,00 158 1990,00 IBB,770,00 

647/640 Trousers 14.90 807,720.00 ~~6,000.00 897 ,307 .oo 9Sl 1JU.OO 9B0 17l8.00 

847 Trousers, Slaris 1 Shorts 14 .90 0.0(1 o.oo o.oo 353,709.00 523,737.00 

D'li Saurc~ EP,, VS DPparl1enl of Co11erce, frepired by l~A Consullinls. 
o Quo\~ ite1~ oJ tprry lowtl ind shop toNel el<luded since they do riot fill under interest group. 

Source : £PB/ BGMEA 
Prepared by:IBA~Consultants 



Annex : 2 (b) 

Export At•insl Quota lo USA 

011oh Fiq.s ln S/IE 

type 1987-ln8 1989-89 l98'HO mo-91 mH2 

m Physuih o.oo o.oo o.oo o.oo ,,302,m .10 

'll 6lo1·n 568 1627.SO 6~5, 282 .so 1,039,227.00 992, 415.00 9JJ,033.00 

m Coals,non·suil 1H'B l ,BIS, S&2. SO 2,rn,m.00 2,748,bH.50 2,li&B,023.00 3 '781,821.00 

m Co•ls 111'6 l,u1,1a~.oo 41108 ,OSJ,00 4 1 l CJO 1 26& • 50 J,S51,li02.50 s ,o&e,m.so 

3~/b36 B"sses J,477,4~$.70 2,67S,5BB.40 3,BOL,U0.7(• B,930 1 187.~0 8,252,BlB.70 

3~8/33Y rnil Shirts l ilousrs 1,"13,&72.0(1 J,042,012.00 4,742,118.00 4,372,326.00 s,e1i2,s10.oo 

J40/6~0 S~irlsnon-1nit 1 W'G 25,780,160.(10 ~2,(140,706.50 35,602 I 406, 40 JJ,~95,137.50 49t110,671, ~Q 

JU Shirls l ~louses, noa-lnit,WlG 14,955,116.00 13 ,574, 'lOS.JO H 1249 1686 .(10 12,sos,m.oo :1,74B,20J.20 

34211>41 Slir ls 1,824, 207 .00 J,314,847.70 2,644,4'6. 70 3, 728,069.40 2,654,5,8.90 

3471348 frDUSf(S 16 1m122.L60 I B 17'<1 1590. (10 181621,m.eo 111,622,794.llC) 24 15S8 1925.00 

> JSl/6~1 NiqhlMt~r o.oo o.oo o.oo 15 ,li7l,87". so 21,871,32l. 50 
(..) 

!\) '34 Coils, oon·s-il, n&B o.oo o.oo o.oo o.oo 11,913,402.00 
U\ 63~ Coih 1 V~ii l 1S66 157ll,OO 2,1321686.~(I J ,380, He .oo 5,054,4$7,00 8191l 121Jl.00 

638/63~ Kail Shirt~~ ~louses ~ 1 'll\6 1681. 'l2 11 17J2,2B6.2C 71810 1434. 72 10,834,70.44 16,769,m.oo 

641 Shirts l 8\ou~es, Aon-knit, W&G l,'lJli,423.SO l,879,263.10 $,359,090.00 91047 19lt8,IO li,024,b02.10 

b4~/6H1 Swe11tus 2,491,414.10 2 1 092 1 ~11.JO 2,oel,m.bo 213u,rn.oo 1,m,m.00 
647/648 lrau~frs 12,03),028.00 B,28~ 1 400.00 13,:!6'1,BH.JO 14,172,075.40 H16l2,b9B.20 

847 1rau,ers 1 Sl•cls, Shorts. (1.00 o.oo o.oo 5,270,2'14.lO 71903 1681,JO 

Tolal 511€ e1~orlfd •qaiAsl US Ouata 90,569,032,82 106 1 9<•4,299.~4 m,no,m.22 m,•ee,300.24 221,992,866.20 

~1la Sourte E~P, US Depirl1enl DI Ca11frte, Pr~pared by 16A Consultants. 
o ijvQl1 ile1s DI terry t~wel an~ shop toMel txcluded sincf they do nal fall under interest qraup. 

Souroe: CPB/BGMEA 
Prepared by: IBA Consultants 



Annex : 2 (c) 

Export A91inst Quot• in Pitces to Canada 
Cluot11 Convffsion 
lype F11dor 

Sl1E/pc. I 1'1BH'IBB 1'188-8'1 1989-90 19'10-91 1991-92 

6 f11ilortd Collar Shirt~, Plouses I.BO 6~,H~.92 l 1224 187S. 00 l , 441, 200. 00 1,J63,026.00 Kot avai l.Jb 1 t 
la Jackets 2.90 18~1441.00 4J8 1'1l7.00 m,m.oo ~98,067.00 Nol au i hble 
2 Minier Apptrils J.59 78 ,614 .oo m,n1.oo 277,192.00 169 140J.OO Kol tl\'ai hblt 

7,Sa,Bb Shirts, PIOllses 1.10 J61 1en.oo n1,:.u.oo '. 1 9,JJ(l,00 20,510.00 Hot auihble 
J,4• 14b Coordinated Sets J.40 416,61!1.00 72, l()J .00 ,06,407.00 419,426,00 Hol il\'ailablr 

E7port A;ainst Duola in SHE lo Canada 
)> Ou oh 
C-f Typt 
I\) 

1987-l'i'BB 1988-89 1989-'10 l'i'90-'1 17'11-92 
O> 

6 Jailorrd Collar Shirts, Blousrs H7,802.,5 2,204,775.00 2,m,160.00 71453 1446,80 Nol available 
la J.idets 5371778.90 11172 1902,BO l,&22,m,90 11 734 1394.JO Hot avallablt 
2 Winter Apprrals 275,149.00 5951623.)0 972,972.00 592 1910.50 Kot available 

71Ba 18b Shirts1 ~louses 27~, 191.50 l96, 77~' so 219,827.00 417 1367.00 Hot •vailablt 
31 4a 1 fb Coordinated Sets I, 416, 7(15, 20 245,143.40 705,781.80 11426 1049.4C Hot •1•ll•blt 

Toti) ~vpplird to Canida 2,622,62~.25 4169~,no.26 6,JJ~,672.70 6,624,167.~0 e, Ho, m. 12 r 

t 19'12 Export h•~ been rsti1~dpd lhrouqh ~pplyinq St. Lint Re9ression "elhod, 

Source : EPB/BGMEA 
Prepa~ed by: IBA Consultants 
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Annex : 2 (d) 

Total Exp~rt of RHG ISnEJ fro1 B•ngl•desh 

USA 
Cin•da 
Tot•I SftE Suppl) Aqainsl Ouola: 

Ratio of Ouota/Hon-Ouota in USD1 
Ouota 
!ton-quota 

1987-1988 

9(1,569,032.82 
2,622,623.2~ 

93,191,656.07 

llot avai l.ibl e 
Uot available II 

Esti1aled SHE supplied against Kon·Ouola1 Hot availavle 

E1t. Total S"E Exported ~uola/Hon-quota1 93,191,651>.07 

1988·89 1989·9~ 1990·'1 199H2 

106 1 904,299.~4 119 1 6~0,178.22 JSl,488 1300.24 221,992,866.20 
4,69~,220.20 6,315,672.70 i,624,167.00 8,470,691.72 ' 

111 1S99 1S19.74 125.965,8~0.92 1581112 1467,24 2J0 146l,S57.92 

SJ.OOI 
47.00X 

46.00X 
4~.00% 

41.00I 
56.00X 

l5.00X 
6S.001 

98,96~,611.84 123,227,462.86 201,234,049.21 428,00J,750.43 

210,S65,J31.58 20 1193 1313.78 3~9 1 346,rni.45 11.SB,467,lOS,36 

l 1992 Export to Canada has bten tsl1aaded throu9h applyin9 St. line Regression Hethod, 
II 1978-BB Data of Ouota and Hon·quoti Export ~ould not be retrieved lro1 EPB, or •ny other source. 

Source: EPB/BGMEA 
Prepared by: IBA Consultants 



1~89 

1990 
1991 
1'192 
199~ 

1'94 
1995 
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210,5&5,131.58 
249,193,~13.78 
3591:m,516.4S 
658,467,308.36 
n21ess,ooo.19 
878,~43, 974.09 

1,023,629,947.39 

2 (e) 

ln Bi 11 ion 
0.21 
0.25 
0.36 
0.66 
0.7l 
O.BB 
1.02 

The forec~5l ha~ been •ade using Lineir Rrgrrs~ion ftethod. 
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--------------------------· -
1988-8' 1'e7-f0 U70-!1 

!!SD I of llSD I af USD 1 af 
tot~I Totd rot.i 

lfYl-72 
l'SO I of 

totd 

---------------------------------------------------------------·-----------------
Alll-AUS£RALIA 
AllHIEllZtALAllD 

2(17 .~i 

0.(1{1 
0.0~ : I ,1~4.S7 O.Zl ; 
0.00 : 60S,77 0.12 : 

64!.86 0.11 : 1,C!4.70 O.IS : 
0.00 0.00 : o.oo o.oo : 

916.26 O.Of 
269.40 O.Ol 

- ------------------------------------------------------------------------------
TO£AL AUS/Iii: 209 .27 o.os ; 1 1 760.~ O.JS : 641.66 0.11 : 1,09(.70 0.15 : 1,18S.6c 0.11 
-----------------------------------------------------------------------------------------
liEJIMllY tS,lSl.SO 10.U : 4S,4l&.70 Ul: 57,282. 77 '1.40 : '6,7J0.26 13.15 : 123,791.18 ll.~ 

fRAllCE 18,209.73 4.0& : 28,i70.70 5.78 : 46,480.H 7.&l : ~2,m.54 7.20 : 90,Ell.84 &.S4 

ITALT 22, 460. i1 5.02 : 10,:m.11 6.10 : Z1,274.93 4.4& : ~o,m.14 6.61 : 89,&&l.'14 &.45 

ur 18, 967.67 4.24 : l1 1SSO.i0 6.:i4: U,US.09 7.19 : 59,411.0B 8.08 : U,211.0l 5.94 

R£THERLAllDS i;;,m.eo l.08 : i8,21l.&7 3.66 : ZS,642.31 4.Zl : 3017411.86 4.18 : 47,486.SB 4,46 

BELGIUll 2,m.ol 0.57 : 6,750.07 1.16 : B,836.50 l.n: 8,422.86 l.14 : 15,27&.48 !.44 

SlfEDEll 15,376.10 3.44 : 1£,679.ll ~ .. 55 : 17,056.58 2.80 : 15,891.60 2,16 : 12,.JZ2.lS 1.16 

Si'lllll 411.3J 0.09 : 2,6'8.77 o.S4 : 2,m.n 0.38 : 4, 960.44 G.67 : 10, 142.18 0.9S 

ll!ii!lfAf l,068.93 0.69 : 4,174.33 0.84 : 4,760.66 0.78 : 6,S03.52 o.ee : 9,:m.7c 0.88 

DEllllAU 11708.23 0.40 : l.5ii9.&0 o.72 : 4,261.51 0.70 : l,042.26 O.H; 6,C.s3.88 U7 
SlllTiERLAlll> l,SSl.43 0.86 : l,;m.u 0.28 : &46.55 o.u : 2,585.42 O.lS : 2, 906.U 0.27 
IRElAllD o.oo o.o.i : 30.03 0.01 : l59.U 0.03 : m.47 O.ll : l,SZl.:2 0.14 
AUSTRIA 0.0{1 o.oo : 31.87 0.01 : 9.99 0.00 : 1,019.37 0.14 : 1,462.78 0.14 

fl Ill.AND 1,84:.t.60 0.4! : 4,466.97 0.90 : m.20 0.0& : &OUS 0.11 : l,CJ0,71 0.10 

GREECE 0.00 uo: l).00 o.oo : 6.25 o.oo : 0.00 0.00 : 130.~0 0.01 
ClEChllSLOVnm o.oo 0.00 : :.tb.00 G.01 : 60.23 0.01 : 9.61 o.oo : m.77 0.01 

Pat.f.llD 0.00 0.00 : 0.00 0.00 : o.oo o.oo : 42.68 O.lil ; 110.0J 0.01 

PORTU6Al 0.00 a.co : 0.00 0.00 : m.;s 0.14 : o.oo o.oo : 62.83 0.01 

lilll!ANIA 0.0(1 0.00 : o.oo o.oo : 34.51 0.01 : 0.00 0.00 : 3.70 0.00 

&DR o.oo O.':iO ; ll.47 0.01 : m:4o 0.02 : 0.00 o.~o : o.oo 0.0li 

illl.6AAIA o.oo 'i.00 : 1&2.10 Q,{14 ; 92.44 0.02 : o.oo o.oo : 0.0¢ 0.00 

·-------------------------------------------- -------
TOTAL EUROPE 147, 751 .ll :i:>.01 :m,m.60 38.24 : 240,064.76 l9 .4o :m,291 .91 45.44 : m,671.18 44.il 
----- ·----------------------------------------------------------------------
USil 282,:>oi.U U.11 :271, 705.10 SS.71 : 342,450.42 56.20 :m, 960.24 50.84 : :iSl,060,H 51.98 

CAHADA u, 704.0l U6 : 10,763.70 2.lii : 17,753.7c 2.91 : 2l,lOU6 l.H: 21 18so.os 2.05 
---------------------------------------------- -------------------
TOTAL USAiC~HllDil 298,205.17 o6.6i :m,468.80 S7.9l ; 360,~04.!S su2 :sn ,064 .81 sue : m,Vl0.52 5~.0l 
____________ .,. _____________________ , ------------· ----------· ---------------· .. --------

t I 1 I 

l!AJG~ DESTN. 446,!65.77 9U5 :m,628.Tl 96.SJ ; 600, 930.7, 98.62 :m,m.42 99.57 ;1,051,770.36 96.85 

, . .. 
OUT OF' ror~L 4'7,287.50 ioo.oo :m,ns.ao ioo.oo : 6o9,l2l.oo 100.00 :m,m.oo 100.00 :1,06c,001.oo 100.00 

Source ; EPS 
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l'iSB-89 

USO 
m¥-~o 

I af US~ I at 

Ta till rotil 

mo-n 
US9 

1m-n 
: af USil 
iot~I 

I at 
iatd 

:>3.o:i :ao,:m.&o 38.2• : 2•0,oe•.1& :>9.4o ::m,n7.9r •u• : us,&1•.1& u.i1 
66.67 !288,465.80 57.U: 5&0,204.l& 57.12 :J771064.&1 51.Vi: 5i4,'f1V.52 54.03 
f'f.70 :•BO,us.n 96.17 : &ou,2&&.Y4 9s.s2 :m.~e2.iZ 9•u2 :1,cs~.m.10 f&.74 

JOll.00 ;4'7,928.80 lOil.09 : 60'f,:m.oo 100.00 :llS,621.00 100.00 :1,004,0~4.00 IC0.00 

---------------------------------------·----------------------------------------------------
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BANGLADESH GARMEi\JT EXPORTS 
MAJOR MARKETS 

• The U.S. had over 80% share of. Bangladesh garment exports 
i n f is ca I ye a r 19 8 6 - 19 8 7. This de c Ii n e d to 5 0. 8 °/o in 
fiscal .year· 1990-1991. This decline in market share was 
due to increased trade to the EEC. Exports to the U.S. 
increased d.uring this time in value terms. 

• The EEC market share ir.creased f.rom 14°/o in th.e 1986-1987 
fiscal year to 42°/o in the fiscal year 1990-1991. 

• The Canadian share of Bangladesh garment trade has 
remained close to 3.14°/o in 1990-1991. 

• Other important markets include Norway and Sweden. 

PAlP-'AED llY1 P.Dll, t!QL1£1.. 
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\ t..-1111;::. 
~· ·- . './ 

.-1t" ,,, Quo to ond t--.Jon-quoto Elp-ort 

1.1 

.... :i .? 
•}3 

·:·.-~-1 
C:7 -~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

,"".£' 
-w.·J 

I 

ma-s9 
1989-90 

1'190-91 
t99H2 

Quota 
m 
288 
;es 
m 

&;)~~'.'~ Ncn-quc·ta lttrn~ 

Jn USO '000 1000' 
Non-quota Tot•! Export 

5lI 223 471 471 IOOI 
461 
m 
m 

:m 
482 
763 

$41 

m 
m 

621 
867 

1182 

1001 

lOOI 
1001 

Prtpared by l8A Consultant. 
Dal• sour et EPB, 
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rotio ,,. t-• . ..) quot<J Gnd rr('1r·1-(ll Jtrtc1 
l . .,, ~ ""' •,/ ..... 

t::·f F.U::; e·: pert~ 

1.1 ,--------------
11:•:-z 1·:·=·~ 1•].}~ 

•}l [ 

:::: t 
I 

G-. E. 

, ... r. . ...... 

1988-89 
198~·90 

1990-91 
1991-92 

~ Que-to ftcrn:s [~~\'l Ne.~ -quc-to !ttrn:: 

fn USD '000,000' 
Ouot• lfon-quota 

248 S31 223 
288 46X 336 
385 H! 482 
419 35% 76J 

Prep•red by IBA Consultant. 
Data sourc! EPB. 

m 
SU 
S6I 
6SI 

Tot•! Export 
471 100% 
624 100% 
867 1001 

!182 1001 
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Annex : 5 (a) ·. 

. . 
U.S. IMPORTS OF GARMENTS 

BANGLADESH - THE ?TH LARGEST SUPPLtER 

• Bangladesh is the 7th rargest exporter of garments to the 
United States. 

• For January to June, 1992 Bangladesh has 5°/o of the U.S. 
apparel market on a quantity basis and 2.83°/o on a value 
basis. 

• Bangladesh is a major exporter of the following products to 
the United States: 

- Woven shirts 
- Knit shirts 
- Trousers 

46.4 million pieces 
21.4 million pieces 
31.0. million pieces 

• There are 84 U.S. garment products. Bangladesh is subjected 
to quotas on 28 products. There are 56 more products where 
trade is developing. 

""Sl•ll~ b~, ROTI, IOI.I(/\, 
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US GENERAL IMPORTS OF APPAR.EL 
TOP 10 SUPPLIERS 

JANUARY-JUNE 
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Annex : 5 (c) 
" 

EXPORT OF MAJOR PRODUCTS TO THE EC 
BAl\JGLADESH IS THE LARGEST SUPPLIER 

• In T-shirts, Trousers, Blouese, Shirts and Bed Linen · 
Bangladesh has a share of more than 1°/o in EEC market. 

• ~angladesh rs the largest supplier if T-shirts & shirts 
amongst all the suppliers to the EEC market. 

• In 1991 Bangladesh had 14°/o share of T-shirts & 22.6°/o share 
of shirts of total EEC import. 

• Export . of T - shirt in ·1991 has increased about 4 0 0 °/o from the 
export in 1989. 

• Export of shirts in 1991 has increased about 220°/o f ram the 
export in 1989. 
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Annex : 5 (d) 
'• 

EEC SHIRT IMPORTS 
BANGLADESH - THE LARGEST SUPPLIER 

• 57°/o of the EEC shirt imports is sourced from six countries. 
The rest of the trade is sourced from over 40 additional 
countries. 

~ • With 22.6°/~ of the import market in 1991 Bang,adesh was the 
largest exporter of shirts to the EEC . 

. • EEC imports of shirts .increased by .86°/o in 1991 compared to 
1990. This trade increased 7 4.2°/o in 19 90. compared to 1989 
and is expected to increase furthet in 1992. 

~ Bangtadesh has begun· to develop fabric for the T-shirt . 
industry. 1 t is estimated that over 5 O 0/a of t he T - sh i rt s w4H 
be made from Bangladeshi fabrics by the end of 199·2. 
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EEC SHIRT IMPORTS 
BANGLADESH - THE LARGEST SUPPLlER 
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!IAHr.· \OESll TEXTILE ltlOUSTRY1 CURREllT STRUCTURE 
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APPENDIX 4 

A BRIEF STUDY ON CASE 4 : WEAVING AND DYEING MILL 
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I. GENERAL AND BASIC CONDITIONS 

I .I General 

Through preliminary discussions among prospective sponsors of the project, which 

took place on the 14th and the 15th of June, 1993 in Dhacca, Bangladesh. in an 

attempt to decrease the initial investment cost as well as to improve cash-flow re

turns (IRR) at the outset of the operation stage, the eliminating of the spinning 

facility from the base case was discussed. It was agreed that a brief study on this idea 

would be added to the final report. 

This case study is hereafter called "CASE 4." 

1.2 Basic Conditions 

I) The Project 

The project in Case 4 has no spinning facility, thus raw yam (Ne 60/2 and Ne 

80/2) for producing designated fabrics in the weaving and dyeing mills should be 

purchased from outside (imported). In this case, the availability of Ne 80/2 yam is 

to be scrutinized prior to the final decision. 

The p.-inciples of the project are the same as those mentioned in the base case, 

based on the joint-venture company. to be designed by Japanese consultants and 

managed by Japanese experts. 

2) The Site 

The project site has been coined the "STM" site. The total land requirements for 

the site area is estimated to be 60,000 m~. One tenth of the area shall be reclaimed 

with sl;itable soil (averaging 1.0 m in depth). and existing STM buildings are to 

be demolished. 

A block plan of the mill can be seen in Figure A-9. 

3) Water Supply 

Ten deep wells will be dug and a water quantity of 15 ml/hour per well 1s 

estimated. 

4) Power Supply 

Two sets of natural gas generators arc to be used for production purposes. and 

power from the BPDB will be utilized only for adninistration and emergency 

purposes. 
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5) Environmental Impact Assessment 

Please ref er to Chapter 5 of this report. 

2. THE PROJECT : WEAVING AND DYEING PLAN 

2.1 Production Capacity and Product-mix 

The production capacity and requirements for raw materials can be seen in Table A-

7. Figure A- IO graphically represents the kinds of final products. Operating condi

tions are the same as applied in the base case, as follows: 

- 3 shifts with 4 groups 

- 8 hours per shift 

- 350 days per year 

2.2 Process Flow Chart 

The process flow chart of the weaving department can be seen in Figure A-11. That 

of the dyeing department is the same as the base case. 

(Please refer to Figure 6-7 in Chapter 6.) 

2.3 Specifications and Layout of Main Machinery and Eqt.iipmcnt 

These arc also the same as the base case. (Please refer to 6.3 and 6.4 in Chapter 6.) 

3. THE PROJECT : CIVIL, MECHANICAL AND ELECTRICAL WORKS 

3.1 Civil Works 

I) Site Area : 60,000 m2 

2) Building Area 14,902 m2 

Weaving Building 6,912 m2 

Dyeing Building 4,608 m2 

Warehouse 1,382 m2 

Utility/Warehouse 800 m2 

Admin. Office and Canteen 1,200 m2 

3) Site Preparation 

- Demolishing of existing structures 

- Reclamation of the land will average I .0 min depth in an area of 6.000 m2• 

A4-3 



Table A-7 PRODUCTION CAPACITY AND RAW MATERIAL 
REQUIREMENTS AT EACH STAGE 

Production 
Capacity 

Final 
Products 

Ne 80/2 

Ne 60/2 
Gaberdine 
3, 170 km/y 
Ne P/C 45 

Popi in 
22, 125 km/y 

Stage li 

Dyeing & 
Finishing 
30,000 km/y 

2, 820 km/y 

3,170 km/y 

Figure A-10 

St age I 

Weaving 

96 Loom 

26 Loom 
t:-----t 

24 Loom 
E-----t 

Raw Materials 
Procured From 

Outside 

Yarn 
3,245 BLS/y --v;r.-n ______ _ 
I, 775 SLS/y 

Yarn 
4,671 BLS/y 

Yarn· · 
~~q_.]]!;._B_!-~LY_ 

Fabric 
19,366 km/y 

J:::-·>·I Yarn Dyed D Others 

~ Yorn Dyed Fabric 

c::J Others 

PRODUCTION OF FINAL PRODUCTS 
AND PROSPECTIVE tv1A TERIALS 
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Fabric 

Construction 

Brood 

CM CM 
80/2 x 80/2 

127 x 7 3 

Gaberdine 
2/2 Twill 

CM CM ; 

6012 x 6012 I 
131x60 ! 

?op I in 

? JC ? /: 
45 x 45 
1 iO x 76 

Yarn Dyed Yorn Dyed Yem Dyed 

Warp /Weft Warp Weft Warp Weft \\'orp Weft Warp Weft 
-----+-----t---t----- ---

Supply-Source Outside Outside Outside Outside Outside Outsioelouts;de Outside 

Machinery 

W-1 Winder 

(Soft Winding) 

(Cheese Dyeing> 

W-2 Winder 
CRewinding> 

W-3 
Wcrper 

W-4 Warper 
CSoft Beaming) 

CBeom Dyeing) 

W-5 
Sizer 

W-6 Sizer 

CBeom Dyeing) 

W-7 
Tying Machine 

No. of 
Moch. 

2 

2 

i -

W-8 
5 Reaching-in Machine ; 

W-9 
Air Jet Loom 

Figure A-11 

0 

0 

Flow Chort 

0 

PROCESS FLOW CHART OF WEAVING 
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4) External Works 

- Road work 

- Fencing 

- Underground water tanks, etc. 

5) Specifications of Civil Works 

As per Chapter 6 of this report 

3.2 Mechanical Equipment and Works 

I) Air Conditioning Equipment (Weaving Mill) 

The design and specifications for air conditioning system and equipment are basi

cally as per Chapter 6 of this report, summarized below: 

- Central air conditioning system; 

- Underground ducts for return air; 

- Absorption-type refrigerator; 

- Inside temperature and humidity to be maintained: 

Temperature ------29 'C - 31 'C 
Humidity ----------60 % - 68 % 

2) Water supply 

- Water Consumption 

- For air conditioning/dyeing ---- 3,395 m3/day 

- For Potable water ---------------- 50 m3/day 

- Source of Water 

- For air conditioning/dyeing ---- deep well (I 50 mm dia. and 150 m deep) 

- For potable water ---------------- from city water 

3) Compressed Air and Fire Fighting Equipment 

Basic idea is as per the base case. 

3.3 Electrical Equipment and Works 

I) Power Generation 

- Power Consumption 

Installed capacity -------3.526 KW 

Mean of power load ----2.S 15 KW (summer). 2,365 KW (winter) 

A4-6 



- Generator (2 sets) 

Natural gas generator. producing 415V, 50 Hz and 3 Ph-4W 

Gas consumption to be 764,000 m~/month 

2) Power reception from BPDB : 100 KW 

3) LT Wiring, Lighting, Lighting Equipment. etc. 

As per the base case 

4. IMPLEMENTATION SCHEDULE AND MILL ORGANIZATION 

4.1 Implementation Schedule 

Although spinning facilities are deleted from the base case, it is estimated that the 

implementation schedule of Case 4 will be nearly the same as that of the base case 

indicated in Figure 1-10. 

4.2 Mill Organization 

The proposed mill organization is shown in Figure A-12. The total number of em

ployees, excluding 5 directors, is estimated at 712, consisting of: 

- Weaving Department -- 269 

- Dyeing Department ---- 355 

- Utilities------------------- 60 

- Administration ---------- 28 

5. INVESTMENT COST 

The investment cost is tabulated in Table A-4. 

Table A-4 Investment Cost 

Items 

I. Land 

- Land Cost (60.000 m~) 

- Site Preparation/Development 

Sub-total 

A4-7 

Local 

1.853 

327 

Foreign 

-----
2.180 

Unit: USS x 1.000 

Total 

1.853 

327 

2,180 



2. Production Machinery 

- Weaving Machinery 11.693 11.693 

- Dyeing and Finishing 13 10.262 10,275 

Sub-total 13 21.955 21,968 

3. Civil Works 

- Building Construction 2,977 1,073 4,050 

- Civil Works 471 471 

- External Work 88 88 

- Provisional Sum 210 210 

Sub-total 3,726 1,073 4,799 

4. Mech;->nical and Electrical Works 

- Utility Equip./Works 374 10.378 10,752 

- Environment 454 355 809 

Sub-total 828 10,733 11,561 

5. Office Equipment 

Office Equip./Cars/Bus 94 287 381 

Sub-total 94 287 381 

6. Pre-operational Expenses 

- Management Fee & Administrative Exp. 26 548 574 

- Pre-study Cost I 43 143 

- Consulting & Engineering Fee 36 1,865 1,901 

- Erection Cost of Machinery 94 672 766 

- Raw Materials for Commissioning 228 228 

- Other Pre-operational Expenses 56 56 

Sub-total 212 3.456 3,668 

PROJECT BASE COST 7,053 37,504 44.557 

7. Interest During Construction 

1994 416,000 

1995 2,305,000 

us $2,721,000 

8. Working Capital 

1994 us $6.756.000 

TOTAL INVESTMENT COST us $5 4,03 4,000 
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6. ANANCIAL EVALUATION 

6.1 Fundamental Conditions for Calculation 

l) Exchange Rate 

U.S.$ l = Tk. 40.- = ¥ 105 

2) Fund Raising Plan 

- Loan -------- 70% of the Investment Cost 

- Equity ------ 30% of the above 

3) Loaning Conditions 

- Local Portion 

a) Interest : 12 % per annum 

b) Amortization : IO years with no grace period 

c) Repayment : annual installment 

- Foreign Portion 

a) Interest : l 0 % per annum 

b) Amortization : IO years with a grace of 2 years 

c) Repayment : annual installment 

4) Capacity Utilization 

70 % for the l st year and I f\O % for the 2nd year onward. 

5) Depreciation 

Straight line method is employed. 

- Land --------------------------------- not depreciated 

- Building----------------------------- 20 years 

- Machinery. Equipment. etc.----- JO yea;s 

- Interest during construction 

and working capital ------- ---- 5 years for amortization 

6) VAT/Duties 

No consideration on VAT/Duties is taken into account on the assumption that the 

site is designated as EPZ. 
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6.2 Sales Revenue 

- 1st Year : 70 % of the 2nd year 

2nd Year onward 

a) cotton broadcloth 

b) cotton gaberdine 

c) P/C poplin 

6.3 Production Cost 

Total 

unit price 

Sales amount 

I) Cost of Raw Materials 

4,318,000 m 

3,170,000 m 

22,512,000 m 

30,000,000 m 

1.787 $/m 

$ 53,610,000 

- 1st Year : 70 % Of the 2nd Year 

- 2nd year onward : 

a) cotton yarn 

Ne 60/2 4,670 bales $ 7 ,005,000 

Ne 8012 5,020 bales $ I 0,516,900 

b) P/Cyam 

Ne 45/1 3,280 bales 

c) grey cloth 

19,365,000 m 

Total 

2) Cost of Other Raw Materials 

- 3rd Year onward : 

sizing materials 

chemicals & dyestuffs 

packing materials, etc. 

Total 

3) Cost of Power and Utility 

3rd Year onward 

electricity 

natural gas 

water treatment cost 

water 

Total 

$ 2.886,400 

$ 12,703,000 

33,111,300 

A4·1 'J 

$ 243.000 

2,677,000 

551,000 

3,471,000 

s 19,000 

1.272,000 

154.000 

2,000 

1.447.000 



4) Cost of Maintenance 

- 3rd Year onward 

maintenance $ 186,000 

spare parts 570.000 

Total 756.000 

5) Direct Labour Costs 

- 2nd Year onward 

wages for weaving 267 persons $ 156.540 
~ dyeing/fin. 354 persons 212.520 

Total 369.060 

6) Factory Overhead 

- 1 st Year onward 

indirect labour costs 

for utility section 70 persons $ 55.000 

7) Administrative Overhead 

- 1 st Year onward 

management fee $ 994.000 

(3 expatriate directors/ 

5 expatriate managers/ 

2 expatriate division heads) 

wages for office laborers 20 persons $ 20.000 

I st year 2nd year 

training fee $ 840.000 $ 206.000 

administrative non-labor cost 19.000 

Total 1st year 1.873,000 

2nd year 1,239,000 

3rd year onward 1,033,000 

8) Marketing Overhead 

- I st Year onward 

markering labour cost 10 persons $ 9,300 

marketing non-labour cost 116,200 

Total 125.500 
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9) Summary of Production Costs (excluding depreciation and financial costs) 

- 4th Year onward $ 40.368,500 

6.4 Financial Evaluation 

I) Break-even point 

2) 

3) 

4) 

5) 

- break-even ratio including financial cost : 60% 

break-even ratio excluding financial cost : 41 % 

- The investment is regarded as very safe from this figure. 

Debt service ratio 

lst year 2.77 5th year 2.01 9th year 2.61 

2nd 2.80 6th 2.14 10th 2.82 

3rd 1.81 7th 2.27 11th 2.18 

4th 1.91 8th 2.43 11th 2.34 

The repayment ability of the project is evaluated sound. 

Internal rate of return (IRR) 

- 21.47 % 

- acceptable for a new project 

Sensitivity analysis of IRR 

- 6 % increase in sales 27.02 % 

- 6 % decrease in sales 15.25 % 

- 6 % decrease in operating costs 25.60 % 

- 6 % increase in operating costs 16.96 % 

- 6 % decrease in initial investment 22.98 % 

- 6 % increase in initial investment 20.i I % 

Conclusion 

Based upon the aforementioned evaluation, the project can be judged as finan

cially sound. 

The schedules of the financial statements of this case are attached al the end of 

this Appendix. 
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C A S E 4 

---------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO ESGIIEERIIG CO., lTD, J!PA~ -----

IT! in Bangladesh 
28 June 1993 
case 4 

2 year(s) of construction, 15 years of production 
currt11cy coaYersioa rates: 

foreign c1rreacy l unit = 1.0000 u1its accounting currency 
local currency 1 unit = 1.0000 uniti accounting currEncy 

accounting currency: thous~nd US dollar 

Total initial investment during construction phase 

fixed assets: 47277.54 
current assets: 6756.33 
total assets: 54033.87 

84.036 I foreign 
10~.oao \ foreign 
86.032 \ foreign 

Source of funds duing construction phase 

equity ' graats: 
foreign loans : 

17217 .07 
31704 .00 
5052.80 

54033.87 

88.424 \ foreign 

local loans : 
total funds : 86.947 \ foreign 

Cashf low from operations 

Year: l 2 3 
operating costs: 23696.80 40612.50 40402. 50 
depreciation 4286.15 4286.15 4286.15 
interest 3776. 74 3716.10 3655.47 
---------------- ------------ ------------ --------·---
production costs 
thereof foreign 
total sales 

gross inco1e 
net inco1e 
cash balance 
net cashf lov 

31759.69 
91.01 \ 

37527.00 

5767.31 
5767.31 
7578.02 

11860.04 

Net Present Value at: 10.00 \ = 
Internal Rate of Return: 2i.47 \ 

48614. 75 
92. 51 t 

53610.00 

4995.25 
4995.25 
7604.05 

11825 .43 

37058.95 

48344.12 
92.64 ' 

53610.00 

5265.88 
5265.88 
5905.21 

13236.36 

------------·--·-------------------------------------------------------------------------------------------------------------
Index of S ched u 1 es produced by CO!ffAR 

Total initial invest1ent 
Total inYestaeDt during production 
Total production costs 
Working Capital require1ents 

Cashflov Tables 
Projected Balance 
Net inco1e state1ent 
Source of finance 
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---------------------------------··------------------------------------------- CO!F!R 2.1 - TOYOBO ESGIS~ERIKG CO., LtD, JAPA~ -----

Total Initial Investment in thousand RS c!:>llar 

Year ................ 1994 ms 
Fi1ed in,estaent costs 
Land, site preparation, de,elop1ent 2180 .000 0.000 
Buildings and ci,il •orts ..... HC0.000 3359.000 
111iliary and service facilities 3468.000 8093.000 
Incorporated fi1~d assets ..... 0.000 381.000 
Plant 1achinery and eqnipaent . . . 6586.500 1536l.5GO 

--------------- ---------------
Total f i1ed in,est1ent costs . . . . 13674.500 27214 .soc 

Pre-production capital e1penditures. 2546.085 3842.453 
let vorting capital ......... 0.000 6756.331 

--------------- ---------------
Tctal initial investaent costs ... imo.s8o 37813.290 

Of it foreign, in \ ......... 11.231 89.8C4 

------------------------------------------------------·-----------------------------------------------------------------------------
IT~ in Bangladesh --- 28 June 1993 
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---------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO ESGIKEERI~G CO., LtD, JAP!.~ -----

Total Production Costs i11 thousand US dollar 

Tear .... - ........... 1m 1997 1998 lm 1000 

\of 101. capacity (single product). 70.000 100.000 100.000 100.000 100.000 
Rav aaterial l . . . . . . . . . . . 18068.000 BZll.000 33112.000 33112.000 33112.000 
Other raw 1aterials ............ lm.ooo 3380.000 3471.000 3471.000 3471.000 
Utilities .................. 102.000 m.ooo 156.000 156.000 156.000 
Elleru ....... _ ....... 847.000 1191.000 1291.000 lm.ooo 1291.00G 
Labour, direct . . . . . . . . . . . 258.300 369.000 369.000 m.ooo 369.000 
Repair, 1aintenance ......... 165.000 218.000 116.000 186.000 186 .000 
Spares ...................... 409.000 570.000 604.000 570.000 570.000 
factory overheads ............. 55.000 55.000 55.000 55.000 55.000 

--------------- --------------- --------------- --------------- -----·---------
Factory costs ................... 21698.300 39248.000 3920.000 39210.000 39216.000 
Ad1i11istrative overhekds ...... 1873.000 1239.000 1033.000 1033.000 1033 .000 
Indir. costs, sales and distribution 125.500 125.500 125.500 125.560 125.500 
Direct costs, sales and distribution 0.000 0.000 0.000 0.000 0.000 
Depreciation • . . . . . . . . . . . 4286.m 4286.154 m6.154 4286.154 4286.154 
Financial costs .............. 3776.736 3716.102 3655.469 3277.795 2900.122 

--------------- --------------- ------··------- -------------·· -----·---------
Total production costs . . . . . . . ]1759.690 48614.760 48344.130 47932.450 47554.78G 

=============== ::::::::======= ::::::::::::::: ::::::::::::::: =:::::::::::::: 
Costs per unit { single product I 1.512 1.620 l.6ll l.598 l.585 
Of it foreign, \ .......... 91.008 92.508 92.642 92.705 92. 774 

Of it 'ariable,\ .......... 8UJJ 78.986 79.428 80. lll 80.747 
Total labour . . . . . . • . . . . . muoo 1598.300 1392.300 1392.300 1392.300 

-----------------------------------------------------------------------------------------------------------------------------
IT! in Bangladesh --- 28 June 1993 
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----------------------------------------------------------------------------- CO!F!R 2.1 - TOYOSO EXGI~EE?.IXG CO., l!D, JAP~-~ ----

Total Production Costs i11 thousa11J VS dollar 

Tear ............... . 

\ of 1101. capacitr (single product). 
Rav 1aterial l . . . . . . . . . . . 
Other rar 1aterials . . . . ... . 
Utilities ........... . 
E11ergr .............. . 
Labour, direct .......... . 
Repair. aai11te11a11ca ....... . 
Spares . . . . . • . . . . ... . 
Factorr oYerheads . . . . . . . . . 

Factorr costs . . . . . . . .... 
ld1i11istrati ve onrheads . . . . .. 
I11dir. costs, sales aud distributio11 
Direct costs, sales and distribution 
Depreciation . . . . . . . • • . . . 
Fina11cial costs . . . . . ..... 

Total production costs . . . . . . . 

Cost5 per unit ( single product ) 
Of it foreign, \ ......... . 
Of it Yariable,i ......... . 
Total labo11r . . . . . • . . . . .. 

2001 

lii0.000 
Hll2.000 
3471.000 
156.000 

1291.000 
m.ooo 
186.0liO 
570.000 
55.000 

2002 

i00.000 
m12.ooo 
muao 
156.000 

1291.000 
369.000 
186.000 
570.000 
55.000 

2~03 

100.000 
3:112.000 
m1.ooo 
156.000 

1291.000 
m.ooo 
186.000 
570.000 
55.000 

2004 

100.000 
mu.ooo 
mi.ooo 

156.GOO 
1291.000 
369.000 
186 .000 
570.000 
55.000 

2005 

100.0CO 
33112.000 
3471.000 
156.000 

1291.000 
369.000 
186.000 
57G.GOO 
55.000 

--------------- --------------- --------------- --------------- ---------------
mto.ooo 
1033.000 
125.500 

0.000 
4286.154 
2522.448 

39210.000 
1033.000 
125.500 

U.000 
4286.154 
2144.774 

39210.000 
1033.000 

125.500 
0.000 

4286.154 
1767 .101 

39210.000 
1033.000 

125.500 
0.000 

4286.154 
1389.427 

39210.000 
1033.000 
125.500 

0.000 
4286.154 
1011.753 

--------------- --------------- --------------- --------------- ---------------
47177.110 46799.rn 46421.760 46044.080 45666 .410 

===:::::::::::: ::::::::::::::: ::::::::::::::: ::::::::::::::: ::::::::::::::: 

i.m 
92.845 
81.393 

1392.300 

l.560 
92.917 
82.050 

muoo 

l.547 
92. 990 
82.; re 

1392.300 

1.535 
93.064 
83.396 

1392.300 

1.522 
93.140 
84.086 

1392.300 

Total Production Costs ia thousand US dollar 

Year . . . . . . . . . ..... . 

~of 1101. capacity {single product). 
Rav aaterial 1 • • • • • • • • • • • 
Other raw 1aterials ......• 
Utilities ....•........ 
Energy .............. . 
Labour, direct .......... . 
Repair, 1aintenance ...... . 
Spares . • • . . . . . . . .. . 
Factory overheads . . . . 

Factory costs . . . . . . . . . . . 
Ad1i11istrative overheads ..••.. 
Indir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation . . . . .•.... 
Financial costs . . . . . . . . . . 

Total production costs ...•... 

Costs per unit { single product ) 
Of it foreign, \ . . .... 
Of it variable,\ • • . •••..• 
Total labour . . ... 

2006 

100.000 
m12.ooo 
3471.000 
156.000 

129 l. 000 
369 .oco 
186.000 
570.000 
55.000 

39210.000 
1033.000 
125. 500 

0.000 
256.300 
&34.080 

41258. 880 

2007 

100.000 
33112.000 
3471.000 
156.000 

1291.000 
369 .000 
186.000 
570.000 
55.000 

39210.000 
1033.000 
l25. 500 

o.m 
256.300 
317. 040 

40941.840 

2008·10 

100.000 
33112.000 
3471.000 
156.000 

1291.000 
369.000 
186.000 
570.000 
55.000 

39210.000 
1033 .000 
125.500 

0.000 
256.300 
-0.000 

40624 .800 
::::::::::::::: ::::::::::::::: ::::::~:::::::: 

1.375 
92.951 
93.068 

1392.100 
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l. 365 
92.897 
93.789 

1392.300 

1.354 
92 .841 
94.521 

1392.300 
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------------------------- ------------------------------------------- CO!FlR 2.1 - tOYOBO E;GIKEERISG CO., LTD, JAP!S -----

Net Working Ca pi ta l i11 tnoasand US dollar 

Year ........................... 1996 1997 1998 ~m 2000-10 

Coverage ............ adc co to 

Current assets ' 
Accou11ts receiYable .•. 30 12.0 im.m 3384.375 3365.875 3364.042 3364.042 
lnYentory and aaterials . I 360.0 6756.614 6756.759 6756.764 6756.764 6756.764 
Energy ................. 15 24.0 35.m 53.792 53.792 53.792 53.792 
SparEs ............ 60 6.0 68.167 95.000 100.667 95.000 95.000 
Vork in progress ...... 10 36.0 602. 731 1090.222 1090.lll 1089.167 1089 .167 
Finished products 15 24.0 982.138 1686.958 1678.208 1676.792 1676.m 

Cash in hand ........... 15 24.0 llS.013 102.125 93.625 92.208 92.208 
Total current assets .......... 10534.690 13169.230 lll40.040 13127. 760 13127.760 
Current liabilities and 
Accounts payable • . .... 30 12.0 1808.192 3270.667 mun 1261.500 3267.500 ... ______________ 

--------------- --------------- --------------- --- ------------
Ket vorking capital .......... 8726.495 ma.m 9869.709 9860.264 9860.264 
Increase in vorking capital ...... mo.1u 1172.069 -28.855 -9.445 0.000 

let working capital, local ........ 190.858 275.122 272.128 272.128 272.128 
5et voriing capital, foreign ....... m5.637 9623.442 9597.581 9588.137 9588.137 

Kote: 1dc = 1iBi1t1 days of coverage ; coto = coefficient of turnover . 

·--------------------------------------------------------------------------------------------------------------·-------------ITM in Bangladesh --- 28 June 1993 

A4-18 



--··· . ' ·-· -·-·-,·--= . . ....;: 

.:.. .. 
----------------------------------------------------------------------------- CO!FAR 2.1 - tOYOBO EJGIJEERISG CO., LtD, J!PA~ -----

Source of Finance, construction i11 tbo11sa11d as dollar 

Year .............. 1994 1995 

Equitf, ordinarf .. 8216.186 9060.885 
Equitf, preference. 0.000 0.000 
Subsidies, grants . 0.000 0.000 

Loan l, foreign . 6401.900 zsm.100 
Loa11 B, foreign .. 0.000 0.00~ 
Loan C, foreign . 0.000 0.000 
Loaa l, local .... 1596.500 3456.300 
Loan B, local .... 0.000 0.000 
Loaa C, local .... 0.000 0.000 

--------------- ---------------
Total loan ........ 800UOO 28752.m 

Current liabilities 0.000 0.000 
Bank OYerdraft .... 0.000 0.000 

--------------- ---------------
Total fnnds ....... 16220.590 37813.290 

Source of Finance, production in tllonsandUSdollar 

Year .............. 1996 1997 1998 1999 2000- 5 2006- 7 

Equitf, ordinary .. 0.000 0.000 0.000 0.000 0.000 0.000 
Equity, preference. 0.000 0.000 0.000 0.000 0.000 o.m 
Subsidies, grants • 0.000 0.000 0.000 0.000 0.000 0.000 

Loan A, foreign . 0.000 0.000 -3170. 400 -3170.400 -3170. 400 -3170.400 
Loan B, foreign .. 0.000 0.000 0.000 0.000 0.000 0.000 
Loan C, foreign . 0.000 0.000 0.000 0.000 0.000 0.000 
Loan A, local .... -505.280 -505.280 -505.280 -505.280 -505.280 0.000 
Loan B, local .... 0.000 0.000 0.000 0.000 0.000 0.000 
Loan C, local. ... 0.000 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- ----------·---- ------------·-- ---- ··--------- ·----------·---
total loan .•...... -505.280 -505.280 -3675.680 -3675.680 ·3675.680 -3170.400 

Current liabililies 1808.192 1462.475 -o.m -2.833 0.000 0.000 
Bank overdraft .... 0.000 0.000 0.000 0.000 0.00(1 0.000 

--------------- .................................... --------------- .............................. --------------- ------------··-
total funds ....... 1302.912 957.195 -3676.013 -3678.513 -3675.680 -3170. 400 

-------------·--------------------·---------------------------------------------------------·---------------------------------------
IT~ in Bangladesh --- 28 Jane 1993 

A4-19 



- -_....;-.....,.-_ 

:·-'"'"";:_~--~~, ·._::· 
-- . c··~:=-~.:.~=-:-.:.:~....._ .. :' -~~-..o -0-=- -=- ;---~ ~ r"Z -.;-_~ 

-._. =· .. __ .. - ----=.::- ~ 

-·= =-----~=- ~- - ~ ~ '"" ~ : -- --
-==--··:... -._=--.:::--

--------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO ESGISEERISG co_, LTD, J~PAS -----

Cashf low Tables, construction ia thoasaad US dollar 

Year ........ . 

Total cash inf lov . . 

Finaacial resources . 
Sales, net of ta1 . . 

Total cash outf lov .. 

Total assets . . . . 
Operating costs . . . 
Cost of finance ... 
Repaflent . . . . . 
Corporate ta1 
Di•idends paid ... 

Surplus ( deficit ) 
Cu1ulated cash balance 

Inflow, local .... 
Outflow, local . . . . 
Surplus ( deficit ) 
Inflow, foreign .. . 
Outflow, foreign .. . 
Surplus ( deficit J 

5et cashflov . . . . . 
Cu1ulated net cashf low 

1994 

16220.580 

16220.580 
a.ooo 

16220.580 

15804.400 
0.000 

416.185 
0.000 
0.000 
0.000 

0.000 
0.000 

3596.500 
3692 .290 
-95.790 

12624. 080 
12528.290 

95.790 

-15804.400 
-15804.400 

1995 

37813 .290 

37813.290 
0.000 

37813.280 

35508.730 
0.000 

2304.553 
0.000 
0.000 
0.000 

0.004 
0.004 

3456.300 
3855.258 
-398.958 

34356.980 
33958.020 

398.961 

-35508. 730 
-51313.130 

-···-------------------------------------------------------------------------------------------------------------------------
IT! in Bangladesh --- 28 June 1993 
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---------------------------------------------------------------------------- CO!F!R Z.l - TOY090 ESGISEERIKG CO., l!D, J~PA.~ ----
Cashf low tables, production ia thousand US dollar 

Year ........ . 

Total cash inflow .. 

Financial resources . 
~ales, net of tax . . 

Total cash outflow .. 

Total assets . . . . 
Operat'.ng costs . . . 
Cost of f iuance • . . 
Reparaent ..... 
Corporate tax . . . 
Di,idends paid . . • 

Surplus ( deficit ) 
Cuaulated cash balance 

Inflow, local . . .. 
Outflow, local .... 
Surplus ( deficit ) 
Inf low, foreign . . . 
Outflow, foreign ... 
Surplus ( deficit ) 

Net cashflow ••.•. 
Cuaulated aet cashflow 

1996 

39JJ5.190 

1808.192 
37527.000 

3!757.170 

3778.356 
23696.800 
3776.736 
505.280 

0.000 
0.000 

7578.020 
7578.023 

148. 775 
]]]4.050 

-3185.275 
39186.UO 
28423.120 
10763 .290 

11860.040 
-39453.090 

1997 

55072.480 

u62.m 
53610.000 

47468.430 

2634. 545 
40612.500 
3716.102 
505 .280 

0.000 
0.000 

7604.051 
15182.070 

70.558 
3935.304 

-3864. 746 
55001.920 
43533.110 
11468.800 

11825.430 
-27627.660 

ma 

53611.670 

1.667 
53610.000 

47706.460 

-29.189 
40402.500 
3655.m 
3677 .680 

U.000 
0.000 

5905.207 
21087.280 

0.000 
mz.m 

-3692.854 
53611.670 
mn.610 
9598.063 

13236.350 
-14391.30~ 

rm 

53610.000 

0.000 
53610.000 

47312.530 

-12.278 
40368.500 
3277.795 
3678.513 

O.OJO 
0.000 

6297.469 
27384.750 

0.000 
3635.215 

-3635.215 
53610.000 
43677.320 
9932. 684 

ll250. 940 
-1140.357 

2000 

53610.000 

~.000 
53610.000 

50399.700 

0.000 
40368.500 
2900.122 
3675.680 

0.000 
3455.400 

3210 .301 
30595.050 

0.000 
3974.581 

-3974.581 
53610.000 
46425.120 
7184.883 

13241. sou 
12101.140 

2001 

53610.000 

0.000 
53610.000 

50022.030 

0.000 
40368.500 
2522.448 
3675.680 

0.000 
3455.400 

3587.973 
34183.020 

0.000 
]91].948 

-3913.948 
53610.000 
46108.080 
7501. 922 

ll241.500 
25342.640 

Cashflow tables, production in thousand US dollar 

Year ........ . 

Total cash inflow .• 

Financial re~ources . 
Sales, net of tax •. 

Total cash outflow .• 

Total assets . . . 
Operating costs . . . 
Cost of finance ... 
Repayaeot . • . . 
Corporate ta1 . . 
Dividends paid •.• 

Surplus ( deficit ) 
Cumulated cash balance 

Inf low, local .. 
Outflow, local .•.. 
Surplus ( deficit ) 
Inflow, foreign ••• 
Outflow, foreign ... 
Surplus ( deficit ) 

Net cashflov ..... 
Cuaulated net cashflow 

2002 2003 2004 2005 2006 2007 

53610.000 53610.000 53610.000 53610.000 53610.000 53610.000 
-------·------- --------------- --------------- --------------- --------------- ---------------

0.000 
53610.000 

49644.350 

0.000 
53610.000 

49266.680 

0.000 
53610.000 

48889.000 

0.000 
53610.000 

48511.330 

0.000 
53610.000 

52568.820 

0.000 
53610.000 

52378.600 
--------------- --------------- --------------- --------------- --------------- ------·--------

0.000 
40368.500 

2144.774 
3675.680 

0.000 
3455. 400 

3965.648 
38148.670 

0.000 
3853.314 

· 3H53. 314 
53610.000 
45791.040 
7818.965 

13241.SOG 
38584 .140 

0.000 
40368.500 

1767 .101 
3675.680 

O.GOO 
3455.400 

4343. 320 
42491.990 

0.000 
3792.681 

-379 2. 681 
53610.000 
45474.000 
8136.004 

13241.500 
51825.640 

0.000 
40368.500 
1389.m 
3675.680 

0.000 
3455. 400 

4720. 996 
47212.990 

0 .000 
3732.047 

-3732.047 
53610.000 
45156.960 
8453.043 

13241.500 
6506 7.140 

0.000 
40368.500 
1011.753 
36 75. 680 

0.000 
3455. 400 

5098.668 
52311.660 

0.000 
3671.414 

·3671.414 
53610.000 
44839.920 
8110. 082 

13241.500 
78308.640 

0.000 
40368.500 

634.080 
3170.400 
4940.450 
3455. 400 

1041.176 
53352.830 

0.000 
8045.950 

-8045.950 
53610.000 
44522.880 
9087.125 

830 !. 050 
86609. 690 

0.000 
40368.500 

117.040 
3170.398 
5067.266 
3455. 400 

1231.398 
54584.230 

0 .000 
8172. 766 

-8172.766 
53610.000 
44205. 840 
9404.164 

8174.234 
94783.920 

--······----~--------------------------------------·---------------------------------·-------------------------------------------·· 
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--------------------------------------------------------------------- CO!F!R 2.1 - tOYOBO EJGI5EERIJG CO., ltD, J!Pl! -----

Cashflow tables, production in thousand US dollar 

Year ........ . 

Total cosh inf lov .. 

Financial resources . 
Sales, net of tit .. 

Total cash outf lov • . 

Total assets • • . . 
Oper,ting costs ... 
Cost of finance . . . 
Repayient ..... 
Corporate ta1 . . . 
Di•idends paid ••• 

Surplus { deficit ) . 
Cu1ulated cash balance 

Inflow, local •.•. 
Outf lov, local . . . . 
Surplus { deficit ) 
Inflow, foreign ... 
Outflov, foreign .•. 
Surplus ( deficit ) 

Ket cashflov . . . . • 
Cu1ulated net cashf lov 

2008 

53610.000 

2009 

53610.000 

2010 

53610.000 
--------------- --------------- ---------------

0.000 
53610.000 

49017.980 

0.000 
53610.000 

49017.980 

0.000 
53610.000 

49017 .980 
--------------- --------------- ---------------

0.000 
40366.500 

-0.000 
0.000 

5194.081 
3455.400 

4592.020 
59176.250 

0.000 
8299.581 

-8299.581 
51610.000 
40718.400 
12891.600 

8047.419 
102831.300 

0.000 
40368.500 

0.000 
0.000 

5194.081 
3455.400 

4592.020 
63768.270 

0.000 
8299.581 

-8299.581 
53610.000 
40718.400 
12891.600 

8047 .419 
110878 .800 

0.000 
40368.500 

0.000 
0.000 

5194.081 
3455.400 

4592.020 
68360 .290 

0.000 
8299.581 

-8299 .581 
53610.000 
407le.400 
12891.600 

8047 .419 
118926 .20C 
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----------------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO EJGI5EERI5G CO., l!D. J!P!J -----

Net Income Statement ill tho1sud IS dollar 

Tear ................ . 

Total sales. iacl. sales ta1 ..... 
Less: Yariable costs. iacl. sales ta1. 

Variable aargiu. . . . . . . . . . . . 
ls \ of total sates . . . . . . . . . 

lou.-Yariable costs. iacl. depreciation 

Operational aargin . . . . . . . . . . 
ls \ of total sales . . . . . . . . . 

Cost of finance .......... . 

Gross profit . . . . . . . . . . . . . 
lllovuces ............. . 
Ta1able profit ........... . 
Tai •.•••••••••••...• 

let profit .•............ 

Dividends paid . . . . . . . . . . . . 
U1~istributed profit ........ . 
Accu11lated undistributed profit .. . 

Gross profit. \ of total sales ... . 
let profit, l of total sales ... . 
ROE, let profit, \ of equitJ .... . 
ROI, let profit•interest, t of inYest. 

lm 

]1527.00Q 
26879.300 

1997 

51610.000 
38m.ooo 

lm 

5l6lu.QOO 
38399.00C 

lm 

rn10.G~O 

38m.oao 

2000 

53610.000 
1am.00G 

--------------- --------------- --------------- --------------- ---------------
10641.100 

21.m 

1103.655 

152ll .000 
21.m 

6499.651 

15211.000 
28.313 

mu52 

152ll.000 
28.lll 

6255.650 

15211.000 
21.m 

ms.m 
--------------- --------------- --------------- ---------·----- ---------------

9544.045 
25.m 

3776.736 

mi.m 
u.m 

3116.102 

8921.348 
u.m 

m5.m 

8955.350 
16.105 

3211.m 

muu 
16.105 

2900.122 

--------------- --------------- --------------- --------------- ---------------
5767.309 

0.000 
5167.309 

0.000 

m5.m 
0.000 

m5.m 
0.000 

5265.m 
0.000 

5265.m 
o.oao 

5677.555 
0.000 

5677.555 
O.GOO 

6C55.227 
0.000 

6055.221 
0.000 

--------------- --------------- --------------- --------------- ---------------
5767.309 

C.000 
5761.109 
5767.m 

15.368 
15.368 
B.381 
11.m 

mun 

0.000 
m5.m 

10762.550 

9.3!8 
Ui8 

28.913 
15.m 

ms.m 

0.000 
5265.879 

16028.430 

9.823 
9.823 

30.479 
16.392 

5677.555 

c.oca 
5677.555 

21705. 990 

10.590 
10.590 
32.862 
16.451 

6055.227 

3455.400 
2599.821 

mo5.m 

11.295 
11.295 
35.048 
16.457 

·--------------------------------------------------------------------------------------------·--------------------------------------
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----------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO E5GI§EERI5G CO., ~!D, J!P!S -----

Net Income Statement ia tllo11sa:id CS dollar 

Year ••••••••••••••••. 

Total sales, iacl. sales ta1 ..... 
Less: •ariable costs, iacl. sales ta1. 

Variable 1argi1 .......... . 
ls \ of total sales ........ . 

101-•ariable costs, i1cl. depreciatioa 

Operatioaal 1argin . . . . . . . . . . 
ls \ of total sales • . . . . . . . . 

Cost of fi1a1ce . . ........• 

Cross profit ............ . 
lllovances . . . . . . . . . . . . . . 
Tuable profit • . . . . . . . . . . . 
Tu ................ . 

let profit ............. . 

Di•idends paid ........... . 
Uadistribated profit ........ . 
ltclllulated undistributed profit .. . 

Cross profit, \ of total sales .... 
let profit, \ of total sales . . . . 
ROE, let profit, \ of equity ..... 
ROl, let profit+interest, \ of ia•est. 

2001 

mIO.OGO 
18399.000 

2002 

m10.ooo 
um.ooo 

2003 

5mo.oao 
38399.000 

53610.QOO 
38399.000 

2005 

5mo.ooo 
38399.000 

------------- - --------------- --------------- --------------- ---------------
1521!.000 

21.lll 

ms.m 

152ll .OOO 
21.m 

mus1 

15211.000 
21.m 

ms.m 

15211.000 
21.m 

ms.m 

ISill.000 
21.m 

6255.m 
--------------- --------------- --------------- --------------- ---------------

1m.m 
16.705 

2522.441 

m5.m 
a.1os 

2144.774 

ms.m 
IUDS 

IT67.l01 

am.m 
16.705 

1389.427 

am.m 
16.705 

1an.m 
--------------- --------------- --------------- --------------- ---------------

6432.m 
o.oc 

mz.m 
0.000 

6810.574 
0.000 

mo.m 
a.ooc 

7181.246 
0.000 

ma.m 
0.000 

7565.922 
0.000 

756:.m 
0.000 

1m.m 
O.QOO 

1m.m 
0.000 

--------------- --------------- --------------- --------------- ---------------
mi.m 

3455.400 
29;1.m 

27283.310 

11.999 
ll.!99 
37.234 
16.457 

mo.m 

ms.m 
mun 

30638.490 

12.704 
12. 704 
19.420 
16.457 

me.m 

1455.400 
l7l2.846 

3437!.BO 

13.401 
ll.408 
41.606 
16.457 

m5.m 

3455.400 
4110.522 

38481.860 

14. lll 
14. lll 
43.792 
16.457 

7943.594 

ms.coo 
4488.194 

42970.050 

14.817 
1Ul7 
45.m 
16.457 

-----------------------------------------------------------------------------------------------------------------------------
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·---------------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO EJGIJEERIJG CO., LTD. J!F!S -----

Net Income Statement i1 thc1sud IS dollu 

Teir ................ . 

Totil Siles, ~acl. Siles til ..... 
Less: YiriaDle costs, iacl. sales tax. 

Vuiible :ar!Jill .......... . 
ls I of total sales . . . . . . . . . 

101-Yariible costs, iacl. depreciatioa 

Opentioaal urgi1 ......... . 
ls l of totil sales . . ...... . 

Cost of fiu11ce ........•.. 

Gross prof~t ............ . 
lllon1ces . . . . . . . . . . . . . . 
Ti1able profit ........... . 
Til ....••.••••.••.•• 

let profit ..........•... 

DiYideads paid ........... . 
Uadistribated profit ........ . 
lcc11ulited aadistribated profit .. . 

Gross profit, l of totil sales ... . 
let profit, l of total sales ... . 
ROE, let profit, l of eqaitr .... . 
IOI, let profit+iaterest, l of i1Yest. 

2006 

m10.ooo 
1am.ooo 

15211.000 
2a.m 

2225.m 

11m.210 
24.222 

rn.010 

12351.llO 
0.000 

12351.110 
musa 

mo.m 

3455.400 
ms.m 

m15.320 

21.039 
11.m 
42.891 
14.714 

A4-25 

2007 

53610 .000 
18399.000 

15111.000 
21.m 

2225.m 

11m.200 
24.222 

m.o4o 

12668.160 
0.000 

12668.160 
sm.m 

760Q.898 

3455.400 
ms.m 

51070.820 

11.610 
14.171 
41. 994 
14.550 

ma 

5mo.ooo 
nm.ooo 

i52ll.OOO 
21.173 

2225.797 

12915.200 
24.222 

-0.000 

12965.200 
0.000 

12985.200 
5194.081 

7791.122 

3455.400 
m5.m 

55406.550 

24.222 
l4.5ll 
45.095 
l4.ll7 

2009 

SJm.ooo 
1am.ooc 

15211.000 
28.173 

2m.m 

nm.m 
24.221 

o.m 

mas.zoo 
0.000 

ma5.m 
mua1 

mun 

3455.400 
4]]5.722 

59742.270 

24.222 
14.531 
45.095 
14.117 

2010 

5]610.000 
1sm.m 

1521!.0GO 
28.371 

m5.m 

12915.200 
24.222 

0.000 

12985.200 
0.000 

12985.200 
5194.081 

7791.122 

3455.400 
4315.721 

64C77.990 

24.222 
u.m 
45.095 
14.117 
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---------------------------------------------------------------------- CO!F&R 2.1 - TOYOB~ EJGISEEP.1SG CO., ltD, J!Pl~ -----

Projected Balance Sheets. construction i1 thousud IS dollu 

Tur ........................ 1994 ms 

Totil assets .................. 1ma.m mn.m 
--------------- ---------------

Fi1ed assets. net of depreciation o.m 16220.580 
Constr.ctio1 in Frogress .... 16220.580 nos•.m 
C1rrent assets ................ 0.000 m6.m 
CiSb, buk ................. 0.000 0.000 
Cash sarplas, finance a'ailable . 0.001 0.000 
Loss carried f orvard ........... 0.000 0.000 
Less ........................ 0.000 0.000 

Tctal liabilities ........ 16l20.590 54033.870 
--------------- ---------------

EqaitJ capital ............... 8216.186 17277.070 
Reser,es, retained profit .... 0.000 o.coo 
Profit ...................... 0.000 0.000 
Lonq and 1ediu1 ter1 debt .... 8004.400 36756.ICC 
Cure1t liabilities ....... a.coo 0.000 
Bank o'erdraft. finance required. 0.000 o.ooc 

Total debt ................. 8004.400 36756.800 

EquitJ, \ of liabilities ....... 50.653 31.975 

Projected Balance Sheets, Production ia tho1saad IS dollar 

Year .......................... 1996 1997 ma 1999 2000 

Total assets ................... 61104.090 67056.530 68646.400 70645.440 13024. 980 

-------·------- ............................... ---------------
_____ .................... -------------·-

ri1ed assets, net of depreciation 42991.380 38705.230 ](419.070 30131.920 25846.760 
Construction in progress ....... 0.000 0.000 0.000 0.000 0.000 
Cureat assets ................. 10419.670 13067. llO lJ046.420 11015. 560 lJ035.560 
Casb, bank ................. 115.013 102.125 93.625 92.208 92.208 
Casb surplus, finance a'ailable . 7578.023 15182.070 21087.290 27384. 760 34050.460 
Loss carried forvard ....... 0.000 0.000 0.000 o.ooa 0.000 
Loss ...................... 0.000 0.000 U.000 0.000 0.000 

Total liabilities ........ 61104.090 67056.510 68646.400 70645.440 73024. 980 
--···-----···-- ............................. ............................ ............................ .. ............................ 

Equity capital .......... 17211.070 17211.070 17277.070 17277 .070 17277.070 
Reserns, retaioed profit .... 0.000 5767.309 10762.550 16028.430 21705. 990 
Profit ............... 5767.309 4995.246 ms.m 5617.555 6055.227 
Loog and aed i 01 ter1 debt . . . . J625 l. 520 1:746.240 32070.560 28194 .880 24719.200 
Curreot liabilities ....... 1808.192 3270.667 J27Q.]]J muoo 3267.500 
Bank overdraft, finance required. o.ooc 0.000 0.000 0.000 0.000 

Total debt ............... l805Ul0 l901Ul0 15340.890 ll662.l80 27986.700 

Equity, \ of liabilities .... 28.275 25.765 25.168 24.456 23.659 

------------------·-----------·····-~-----------------------------------------------------------------------------------------
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----------------------------------------------------------------------------- CO!flR 2.1 - TOTOBO EJGIJEEi!JG CO., L!D, J!~!S ----

Projected Balance Sheets. Production i1 tlao1nad IS dollu 

Year ............. . 

Total assets . . . . . . . . . . 

Fi1ed assets. ;et of deprecia:ioa 
Construction i~ proqress . . . . 
C11rrut assets ........ . 
Cash, bank . . . . . . . . . . . 
Cash s~rplus. finance atailabie . 
Loss carried forward . . . . . . 
Loss ............. . 

Total liabilities ....... . 

Equity capital ........ . 
Resenes, retained profit ... . 
Profit ............ . 
Loug and 1edi11 tera ~ebt ... . 
Curreat liabilities ...... . 
Bank oterdraft, finaace re~1i:ed. 

Total debt .......... . 

Equity, \ of liabilities .... 

2001 

nm.m 

2mo.m 
o.m 

llOlS.560 
9U08 

nm.no 
1.000 
0.000 

72l2UOO 

17277 .07C 
24105.llO 
m2.m 

21043.520 
3267.500 

O.CGO 

24311.020 

23.838 

2002 

72006.100 

l727U~O 

0.000 
13015.5'0 

!l.208 
mouao 

o.ooc 
0.000 

72006.300 

17277.m 
27183.liO 
mc.m 

17167.UO 
3267.500 

o.ooc 

20615.140 

21.m 

2003 

72063.460 

maa.100 
0.QOQ 

1]015.560 
92.208 

mn.m 
0.000 
o.ooa 

12063.460 

17277 .070 
ml8.m 
7181.246 

ll692.li0 
1267.500 

o.oao 

um.m 

2Lm 

2004 

nm.Joo 

8702.145 
o.coc 

llQlS.560 
9i.201 

5066UOO 
u:o 
0.000 

7249!.lQO 

17277.070 
]4]71.340 
1565.922 

lQOlUIO 
muoo 

0.000 

nm.m 

21.831 

lBI0.120 

ms.m 
0.000 

nm.m 
92.201 

55767.0SG 
O.OOfi 
0.000 

nm.m 

17277 .C70 
1m1.m 
;m.m 
rno.m 
muoo 

0.000 

ma.m 

Zl.567 

Projected Balance Sheets. Production i1 tbo11Sud IS dollu 

Year ............. . 

Total assets . . . . . . . . . . 

Fi1ed assets, net of depreciation 
Construction in progress . . . . 
Curent assets . . . • . . . . . 
Cash, bank .......... . 
Cash surplus, fiaaoce atailable . 
Loss carried forward . . . . . 
Loss ............. . 

Total liabilities ...... . 

Equity capital ........ . 
ReserYes, retained profit .. . 
Profit ............ . 
Long and sedi ua ter1 debt . . . . 
Current liatilities ..... . 
Bank oYerdraft, finance required. 

Total debt . . . . . . . . . . 

EqoitJ, 'of liabilities ... 

2006 

74095.7GO 

muH 
0.000 

ll0l5. 560 
92.208 

56808.240 
0.000 
0.000 

14095. 700 

17277.070 
42970.050 
'410.675 
mo.m 
1267.500 

0.000 

6rn.m 

23.317 

2007 

75070.800 

m1.m 
0.000 

llOJS.560 
92.208 

580lU40 
0.0~0 

0.000 

75070.8CO 

17277.07C 
46925.330 
7600.898 

-0.001 
1267.500 

0.000 

m7.m 

23.014 

2008 

79406.510 

l647.09l 
C.000 

13035. 560 
92.208 

62631.680 
C.000 
0.000 

79406.530 

17277.070 
51070.BJO 
7791.122 

-0.001 
3267 .500 

0.000 

3267.m 

21.758 

2009 

13742.250 

mo.m 
0.000 

1]035.560 
92.208 

67221.700 
0.000 
0.000 

83742.250 

17277.070 
55406.550 
7791.122 

·0.00\ 
3267.500 

0.000 

3267.m 

20. 631 

2010 

88077.970 

mun 
0.000 

ll035.560 
92.208 

nm.710 
0.000 
0.000 

mn.m 

11211.070 
mu.m 
7791.122 

-0.00! 
3267.500 

0.000 

3267.499 

1Ul6 

--·---------------------------------------------------------------------------------·-----·-----------------------------------------
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-------------------------------------------------------------------- CO!FAR 2.1 - TOYOBO ESGISEERISu CO., LTD. J!P~J -----

Debt Service Ratio, blJ year 
net cashf lOWldebt seruice 
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----------------------------------------------------------------------------- CO!F!R 2.1 - TOYOBO ESGI~EERISG CO., l!D, J!P!S -----

Sensitiuity of IRR 
internal rate of return 
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·--------------------------------------------------------------------- CC!fAR 2.1 - TOYOBO ESGIKEERIS~ CO., l!D. JAP!S -----

Y!LUES chart descriptiOI [STASD!RD! 
rrtf trrr~ttrrrrrrrtrrrrrtrtftr~~rrf rrtftf~ttffffftr~rf if~·~:~ff frtrrf~frtfffr 

Sensitivit7 of IRR 
internal rate of retmrn 

f f~fttttfttftfff~ftttifft~fftfiftf~~f~Lf~tiift>fL~fff:~~ff••·f~i~ftfff~f·I••• 
sales price operating c initial inv 

-20.0 -7.69 34.25 27.21 21.47 
-19.0 -5.01 33.67 26.86 
-18.0 -2.64 33.08 26.53 
-17.0 -0.52 32.49 26.20 
-16.0 1.41 31.89 25.88 
-15.0 3.17 31.29 25.56 
-14.0 4.81 30.68 25.25 
-13.0 6.34 30.06 24.95 
-12.0 7.79 29.45 24.65 
-11.0 9.17 28.82 24.36 
-10.0 10.48 28.19 24.07 
-9.0 11.74 27.55 23.79 
-8.0 12.95 26.91 23.52 
-1.0 14.12 26.26 23.25 
-6.0 15.25 25.60 22.98 
-4.0 17.42 24.26 22.46 
-3.0 18.47 23.58 22.21 
-2.0 19.49 22.89 21.96 
-1.0 20.49 22.18 21.71 
0.0 21.47 21.47 21.~7 
1.0 22.44 20.75 21.24 
2.0 23.38 20.02 21.00 
3.0 24.31 19.27 20.78 
4.0 25.23 18.52 20.55 
5.0 26.13 17.75 20.33 
6.0 27.02 16.96 20.11 
7.0 27.90 16.16 19.90 
e.o 28.77 15.34 19.68 
9.0 29.62 14.50 19.48 

10.0 30.47 13.64 19.27 
12.0 32.13 11.85 18.87 
13.0 32.95 10.92 18.67 
14.0 33.77 9.96 18.48 
15.0 34.57 8.96 18.29 
16.0 35.37 7.93 18.10 
17.0 36.16 6.85 17.91 
18.0 36.94 5.72 17.73 
19.0 37.72 4.54 17.55 
20.0 38.49 3.30 17.37 
21.0 39.25 1.98 17.20 
22.0 40.01 0.58 17.02 
23.0 40.77 -0.93 16.85 
24.0 41.51 -2.56 16.6! 
25.0 42.26 -4.34 16.52 
26.0 42.~9 -6.29 16.35 
28.0 44.46 -10.81 16.03 
29.o 45.la -11.1e 15.87 

·· variation in \ 


