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Il::SODUCTICAT 

n.e project was approved on ~ecember -:9?1 and field work bei:;an iz:. Sep

te~ber 1922. The duration or the vroject was planned to ~e two years 

hut t!i.i.3 was extended ':.y six :::ont!1s in 19~3 to co11ipensate for delali(.3 

in iu•plementatioc.. 

':he r~na1 WIDF budget was se15 ,J:.6 and the contribution .:rom the BGt 

Government .. .,a~ $!!20,CCO (in :dr.d). The project number was DP/?:G:J)/7';/ 

!"_,;~/J../01/37. 

A. ~e~1elopr.tent ob.-Jecti ve 

Zhe pri.n~· objective ..,as to improve t~1e competi ti ·1e position of tne 

:3an.;;lades~1 ~u.te ir.;dustry in world market '.)y cor.trvl or the 1uali ty l)f 

e.:cpor~ed ~:;.te :::;ocds and so increase forei~n exc:-:.ane;e earninc;s. 

3. !i~.nediate objective 

:::-.e ~:.mediate ob~ectixe '..<ICJS ·~o er.able the :lirec~ . .,rate of !r:.spectior. :'::r 

J·;te :Cods to set ·1p t::.ree central la~oratories ~or testiq;; finished 

j:.:te .:;ocds. :::ese would carry out ph:;sical and chemical test;, on jute 

gocds in ordt::· to ascertain •..-hethe1· the qt:.a:.:. t",f of t'.".e ~oods •::onforrn to 

'.::;~:rers' apecificaticins and then to issue ~"1lort rnspection Certi!'icetes 

a!"ter the necessarJ testing. 

C. Backgound :ind justl:fication 

r:ie a.nr.ual production of jute goods in Bangladesh in recent years has :~een 

approx. 0.6m torules representing roughly one fifth or 'the world outtlui:. 

Tl.e av~rage jt:.te crop approaches 'l :nillion tonnes each ;Jear or •.rhich 

about 601' i3 'l&ad to manufacture yarn, fabric, bags and some other mis-

c~llaneous items. r.~e remaining ~ of the crop is exported as raw 

jute for manufacture elaewher~ in the world. 

• 
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Of the 600,000 tonnes or SO vhich is :l8?1Ufactured in the country little 

is used on the home market, the remainder is exported vorldvide. In 

Bangladesh exports of jute goods earn about 6 0% of the total ~::cport 

earnings of the country and, as such,p:ay a 7ital role in the nation's 

economy. ~ute, in !D8ny parts of the vorld, is tacing competition !rom 

SJnthetic fi~r~s (particularly pol,:propylene) in carpet b~cking and 

packaging. ~n addition jute bags must compete with bulk handling in 

the developed countries. The Bangladesh indus~-y experienced further 

difficulties in 198~. Drought early in the season delayed and reduced 

sowings then in July-September the country was devaoted by teasible 

floods. These factors led to a smaller crop than usual (approx. 720,'.jC.') 

tonnes) and prices escalated rapidly, increasing by a !"actor of about 2.5 1 

creating financial problems for the mills in the country ~~th some mil1s 

claiming to be losing uSI 2CC per to:-.ne. unstable prices of jiite en

cour9ged end-users to consider alternative fibres and once a ctange has 

been made to a synthetic material it is rare for the end-user to return 

to jutP. even when its price falls to more r.or.n.al. levels. 

~n order to count~r~ct ~he competition facing j~te a.1d to ~~in the trust 

of !'oreic;;n buyers, the :·Iinistr~ of ;;Jte 3et .,;.p t:1e )irector~ta ,,f Insp"c

t ion for .:·~te Goods in ~?78. The .::lief fu.~ction of th~ ::ir~ctorata ia 

to provid~ for manaatory preshipment i~spection &nd certi:ication of j~~~ 

~ocids. 3y .so dofoE;, the Gover:unent w.;:1 establish eff~cti':e control 

over t ::e :iual.i t~ o.f' jute goods prior to shiprr.ent. 

An 01.d;line of t'.-le atar.r struct'.U"e is given in :~nnex - 2. :: t :?Jay "oe seen 

that the ::Jirectorate makes illSrecl;io::is in the :ni:ls ;;as 11ell ·:t.S testing 

.:.~ t!~e :aborntor:t. 

:atter '.:.<.; t cf co1U'se close cooperation :,et1-'een t:ie ':wo wings is .essential. 

:;:-::F has provided ·lSoic ta.nee to t~1e j11te industry s .• ce °".'?75 in the areas 

oi' pr,,d:.:ct~on pla.z:.ni!le, 'lL<ality cor..trol, <i:air.tenar.ce ar.d managerr.ent :.n:°.lr

i'lat.ion sy~t ~n.s :::.rough project 3U:/73/'J!.:-3 - J'-1 te ::.d~1stri es :.ie·;eloprnent. 

~X:? project :.:i~/;;/~":3 - .;:it~ :?rocluct.:; a:,ti ZGD/7~/~~,o - .j;:!;e :eed ~esearc!: 

:a·.e as.E17'.str ... "lce to t'..~ ju'.e sector. 'iari1:iua ot:~er C'iT agencies :mch as 

.~or:.d 3anic, i:versea.a De•:elvpme:rt Ac;enc~ (':.;:: ;\;id t.:e Canadian Development 

.:.:;;enc~· :-.ave ·-;o:>:ri':..uted ~ec'r..nica:. and ,:it:".F.lr assistance to t'.~e i.1 .• str;r. 



The 
,. .. 

pl~r.ned outputs were : 

:::=statlishment or three central testing labor9.tories, one eac:: in 
~'.laka, ~:l1ulna and Chittagong. 

?re-$hip~ent inspection of all jute products ready for export to 
ascertain that ti:e quali t:;r is in conformity with the ';)uyer' s 
s:pecificatfon. 

::Stablis:i.rnent of' afpropriate export atandarC:.; for jute z>roducts. 

~. -..:;~..<::...:c; ::xport I;:apecticn Certificates :'or tested j1;, ':e products. 

Co::d·..;cting ~:;rtr.er tests i:i cases of cor.iplai:it or claims ~rom 
:..:t;:·er~'> re.;:ardi:ig .3i1ecificatioi:a, qi..:ali ty, q1~anti ry, etc. 

Zsta'v:i.dh:r.ent :>f a channel for technical communications ~ett;een 
t::e testiDE ~.acoratorias ·'.ind the :i.ndustr-.r. 

';'.,i;-d ~3::-.al i::..~.;tr.'3.ti:1.r; clo'::'.. ~nults '!.lill 'bP. prepared ".Jy counterpari:. 



F. ~9.Uipment and buildings 

The e(\Uipment was up to specification and, with few exceptions, arrived 

aatel.y and W8S installed competently by the Directorate's er.gineers. 

T?:.ere is no question that in a project of this type earlJ !ellovshipa 

in the supplier's premises are •.:xtr~ce'.!.J ·:aluable to o-.. ercc::ie t:.e L::.e•ri ta'ble 

small problems arise during inetalla.tion and eo!!lmissioning of equipment. 

By the second nali' of tr.e project t:1e laboratory buildings ·.;ere 99% 

eo~plete though even yet a temporary power li~e mu.st be r~placad by a 

per11enent one at Dhaka. 

The equi::iment has ~een f ormall.J ~anded over to the Government of 3angla

desh • 

• \ .;ack-dror •.er (?.C. 15/4/01056 ) is awaited and ~i.ll be received 

by the tirector of the Directorate of Inspection for Jute Goods. Three 

iarn regularitJ meters are to be specially made at Napier College, Edin

burzh, C.X. at a cost of apFroximatelJ S~O,OOC (a provi~ion for this was 

'!lade in 3~dget Rev:.aion ;) • Thiase are expected to be ready ~y the .md 

G. Recommendations 

.:o the Governrient of .3ar.f'.ila<lesh 

·~. 3ecrui t:nent of a deput:,; director and j:mior staff' shou:.d be:: :lnder-

taken as speedi:y as ~osaiole. 

progress in th~3 proj,et. 

:his is !low the major i:npediment to 

2. ~inal ~ork for th~ buildi~~s i.e. provision or a permanent power i:ne 

to D~aka, should je beLrun immediatelJ. 

The ad·1iser :;hould return to EGD in the third quarter of 

":o t:-ain the junior testin~ ataf!' of the lahorOJ.tory. 

Ac"~ I,'-; to help 



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

4. ~nen traini~g is complete the laboratories should be given a E -
month period to overcome ;ninor problems be!ore certification 

begir...s. 

5. Certi!'ication or one select~d product should be programmed to 

begh in 19"6. 

6. A :Je!)'Jt:r Director sr.ould be included in the atatf of each lat.ora-

' . 

tcr:,.r to overs~e t1~e two wings oi ':he Jirectorate. 

!or on-::;oinc a-c.i>port c:>nsideration should he D. ven to s}.,Jrt annual 

visits :1y an experi~nced jute technologist for a number of .f~ars. 

T!".e ~overnnent :rust realise t!~at ·1uali ty certiffoation -:_.;; <i major 

:!:is would :·,elp to -:;ol'l3oli..::ate a::-td 

~uataln t~1e success of the Directorate. 

::::.~con1:ner:.dat:.o:::s to ti.le Z.irectorate of :.:.spect:'..on 

1. 

:J'lc:1 ;ractical experienc~ a.s ~c::;si ·.::'..~ '.)j carrying out all the 

~ecesaary tests themselves. 

-2. Cooperation with other orF"anisations in related fields (~I, 3:sr:, 

.:::L, 3G3 ~tc.) .3hould 0e r o.3te!·ed bu'; t:-.e prir:ie need i:-. t'.1~.3 r-~s:pect 

is !'or .;ood relations ~i th the ind'.<5try. 

:; . .;, ;..i~·ovide support in the ir.i tial critical years o! pre-ohi:pmeut 

i~siection and certifi~ation 'J!~~/tnr.rDC should provide t~e tirectorate 

wi t'.1 the services of 3. J•.1te technoloeist to consolidate their proeress 

·llld recommend ..'.'1..t,1re acthrities. 
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A. :aborator1 buildings 

'!".ne 3angladesh ~over:uaent '.1ave cocstructed 3 identical buildings to 

house t~e ~nspectorate's test laboratories in the main ;ute manufactu-

T::ese are 3i-!:-..i.ated at Jr.aka, tte capital cit:· 1 at 

:\.-:ul..:ia, ~ !:.5 '.<.;i to the sou th ·.;est and Ci:i ttagong 220 k:n to the south 

>!Bot. 

!!:e buildings are t·.,o-storied ·iti th the ';esting :a.ooratories occupying 
~ 

2';C'!J.c. on the ;;round floor and offices for ';he :"'ield inspection staf!' 

on the ",,lpper t'loor. i::ach has sufficient Qotm.d !'or l:pa.nsion and the 

design of t~e bui:di..;.g 3ll.ovs for an additional ~loor to ')e built in 

::ie f'..lture." 

~1ter'!'lational :;tar.ciarris ::.-equi:-e 4;P.sti:ig ';o '}e carried on in areas 

·.:ondi tioninf :o 

::1ese :e•;els requires ~xpensi-;e equi&'ment and '.:!'le "oui:!.ding s~ould 

:;t:-ictlJ 'oe desic;:ed around tr.e condi tioncd !:es't laboratories. :o 

:iChieve .,;ie 'Oest possii:.l~ control ';l~e rooms should oe windowless and 

'""ll-insulated !'r-Jm the external ambient atmosphere. ?:-:e design of 

t}~e tui.lding was tor cenventional laboratoi-1 use anci it nay 'oe round 

during tr.at over ~he whole yearly ::ycle control:ed conditio~s cannot 

'oe -~aintai;ied. I! thi3 ~roves to be ao, some re-constructio~ may oe 

::.ecessar,;, e"':'en to ~'.-.e extent of ·::ir:.elC.n! up ~he iri:.dows. 

:~.e ·ouild: n;3 ·11ere sehedul.~d to ~e ready '::J Jecember 1982 :-:. .. t delay~ 

in. co:catrr.•ction l)rl!vP.nted thP.m 'oei.'lg co:npleted until June 1783. Jy ':hat 

date ·~uild.i.;.~ ·11as !'ini3;1ed ~d purpose-ouil t !urni t"..lre ·11as :.nsta:.led by 

~eptember. :here !'ollowed further delays in the ~roviaion of wa~er and 

electrici t:r supplies and it ·<tas not 1.lntil .:ui;;· 19~4 that all aer-1icea 

·•ere avai:.a\;le ::t.t -ill locations. 

~•:.e :ocat::.on ·~:>ha.ka) 3till i1as ?nl;; a tempor:ir:· 2.2.C'l and !..1...")V electricity 

aupplJ ~1-.:.ch i3 ::t.dequate at ':he :r.oment but steps ar~ in !1a.nd to ;irovide a 

~"r:::aner.t L:. • .:~ ~o ':Le Ja.."'lgl.a.desr. ?ewer '.;evdopmer.t ::!oard' s lines. 



:a. Equipment 

1 • Deli veq 

Standard textile testing and general laboratory equipment was purchased 

;tt a cost of $44o,OOO ~rom suppliers i:l ~ope, ;\.merica and Japan. 
4 

::::xperience showed that the lead time in most cases was about six ~onths 

even with air transportation. !n the project document it was anticipa-

ted that this would only oe two to three months. 

Al: the items or equipment matched tr.eir ~ecifications and, with a few 

Tiinor exceptions, arrived safel~. 3reakazes were :nain:.y in ~lassware 

and r~sulted from in.suf!icient packing chiefly by one American ~lpplier. 

3pare parts and ~xtra slassware were purchased to provide the Directorate 

...,i t:1 st<!.'~icient 'oa.ck-up :or t::i.e next !"ew years. 

·::>tl:er c::emicals are availab:e locally. 

.... 
- . !..1stall.;.tior . 

Solve~ts, acids a.nd 

.::.e equipment •,1as th~n delivered to ~ac:-. laboratory •.•Lere ':t.e 

.:i.ssi.atant ::>:.rector ••as 'l.ssisted in c::eckin.; and i:.specting each i tai::s. 

·~his !,&Ve tha:n con!'idence in '.1andling what ia, in ::;o;:i.: ;;ases quite deli-

cate >!lectror.ic and ,::lass .iten;s. Cnfortu;.ate:,'/ t'.1ere 'I/as a '.-.iatas of 

.3everal mont!1s bet~een t'.;e rP.cei11t of ti:e eq1.;ipm~nt at tl:e labora"!:or;· 

~qui.,i)rnent ~ind the electric.1.l connections being :nade. 

~egr9t::t';:,1~.- r.n.:ch of the equipment :1ad to 'oe stored in packing cases durin:; 

t~e rainy 3eason and some items ~ad :;eccffie ~adlJ rusted, necessitating a 

coMiderable amcunt of work "oefore they were back in working order. 

=:o:;ie tronc:e •...a.a experienced wi. th tr.e ~lectronic weig~.ing devices on t'.:e 

joodbrand iir:ine ov~:i.s ~nd t:1ese :iave been sent 'Jack to the 11a;rnr ~or 

_·epair. ::.1 .;eineral ~:e .-,ther electronic instrur.1ents i:.av~ been satiafc:ic-

tcr:r, onlJ req;.iirinr; o:-:e or two 1';.se:; to be rP-placed. 
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?:1e i:ls1:~lation of' tile equipI!leu~ was greatl:r helped by t:.e two instru

ment engint;trs who put the trainin~ t~1ey received on their fellowships 

with se:ecttd s;,.r>pliers of the equipment for t:1e project to good 1.<se. 

The i~stallation of some items, ~.5. t:Oe air-conditionir.g units, was 

<.iai te demanding out ti1e engineers performed well. 

2· Calibration ar..d ~aintenance of ?<!Uip!ll!Il,t 

Calibration of textile testir!g equipment to ens~e the accuracy of the 

test is _1ecessary at regular intervals. I'o this end sets of standard 

weig:-.ts have been provided for calibrating the important tensile test

i.ng oac:1i11es and full instruction was e;i •Jen to the ene;i.::ieers and assis

tant directors with suggestions for ~ai~taining objective evidence ~hat 

calioration is done in a logical and timely manner. 

'!he adviser found th~t the moisture ~eters which were in use in the 

industr:; were not beillb used correctly due to a ::iistakeri understanding 

of the calibrated scale. The meters ar~ calibrated in ~oisture reeain 

while t:1e~ ·11ere being used on the assumptio~ t!-_at they 'Yleasured moisture 

conter.t. ?his ~verestiruated of the meaaurer:ient of ~oisture levels 

d·.;rin;;; processin3 o:,· as 11Uch as 5~~-

•Jn e-.e auhject of maintenance and calibration mention should ".le :nade at 

thia pobt, of an instrument repair and calibration service which the 

Directorate is now in a position ~o provide to the induatry. Tl-.e service 

is operated by the instr-~ment enEineers who acquired their expertise on 

their fellowships and training during the installation or the equipment 

~or the laboratories. T'!'!is service is being ·.iaed by the ind:.iatry and 

is expected to grow !.n t~e f·Jt'..U'e. '!'his will 1'ene!i t ~he ~ute millz 

because it became apparent d~i:lg t;1e adviser 1 s to1..:.;_• early in the project 

that much or the testing equipment in the mills was in poor ~hape. 

, 



C. Establishment of i:hree laboratorie! 

By providing buildings and equipment output ('!) of the project "estab

lishment of three 'vesting laboratories at Dhaka, Khulna and Chittagong" 

can only be said to have been achieved only in part. Until the labora-

tories are fully staffed and operational they cannot be s:iid to be 

"established". 

1 • Ca•.mterparts 

One of the chief couaterparts - the Deputy Director with overall respon

sibility ~or the testing labor.'itories - resigr.ed f'rom the Directorate 

in Hare:, ~ge4 at a tbe when his presence was essential. ~egreta'c:y, 

this post is still vacant almost 12 :nonths later. I!: i.s strongly re

commended that the Government remedy this at the earliest opportunity. 

?.1e ~bsence of the Deputy :Jirector has had a detrimental effect upon 

tr.e •.ior:c of the project. The ~asistant Directors (la'bor'ltor~· managers) 

are rel.:;.ti.·•el:r inexperienced and r~uire t:'1e support and ~uidance of 

the tep1:t;r Director in t'r.e next ~ew .ncnt!;s. I.1 s developed country 

l. laboratory manager ·.o1ould be ·::xpected to ':1a•;e a~ laest ~5 ~'P.ars test

~!lC experience, 5 of which ·11ou'.:.d '.;a...-e :~een ir: a s1~per·fi.,o:or7 capacity. 

·;J::ild !"P.Cr'.litment of suitabl;r qualif:ed technical st~!".: :_a .•ot ~asy ir: 

3ang:adesh a .:.;ood :)epu t:r Director L3, in tte ad•1iser 's opinion, vital 

to the success of the :i:irecto-r.3.te. 

:.., :_:ive t~'P. ::ew Jeput:r ;)fr~ctor experience and career de·r~:::..opment, the 

2ro~o,!ct '·.as _vro1ri.&ion for a :-wi::t::'..< atudy ~ot:r :.,r ·,·.5.m at testing >?stat-

::.sh;nents ~n Zurope. 

, 
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2. Chief counterparts 

A: ~:10:1gh t:1e Directorate l:as been in P.:<istence since 19P:'l it is or.ly 

·~h~n a f'1:oll-testin~ service and certification can begin 'Nill it ".-:ave 

a real impact on the jute industry of 3an5ladesh. To ac:.ieve this, 

stability of the senior co1interparts, especially the Director, shot<ld 

':1e ensure. The nert 12-24 months will ~e critical for the Directorate 

and a stable management structur~ is essential to achieve success. 

::overn:nert:l! rul~s of procedure 1:.'lr recruitment are protractad 'l.nd it is 

'1d . .:.:.:ely t!;at :-.:-.e !\111 t;ompl~:nent ~: ~unior testfog atc.f~ •.iill 1.1:: re

cruited before ~.~:e last quarter o!" 19~5. =r:.e .3.d•riser had '.l•)Ff;!d ';o 

s •• per'!i:3e ~hei:::- ':rai:ii::i; ·_,~~ this prov~d in:possiblc and "'ill reqi.;ire a 

ret • .1.-n vi3i t of 6-~ weeks to ~-...1!"1.l this obli~ation a.s soon es a:.l tl:e 

is befag done on ;.n ;.d '.'loc basis but wi::, nevertheless, ;<eep t1':~ :'aci:i

t ie.-$ of!"~red '.,:; ':he DirP.ctorate 1lefore thP- :tills. It also ,::i \'P..s tl:e 

.\s3fatant !;fr~ctors experience of' dealing wi. th routine er.quiries f"rl'.lm 

the ::iills. It is stronglj- recormtended that t:1e Directorate sl:ould 

encourage t~e ~i:ls to :nake more use of the test facilities availa~le. 
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D. Trainin; 

1. L<l.boratory training 

~~ile the equipment was being installed the ~ssiatant Directors and the 

engineers were ~ven instruction on the following subjects : 

- the importance of cleanliness and tidy work ~abits 

- saf~ty in handling chemicals 

- pri.nciples behind each test 

- use of the equipment 

A more formal course of training was :.:;i ·ren to the Assistant Directors 
c= 

by the adviser and consultant in 19·~'•.~ As tl-.e course proceeded it con-

f~rmed t?-,at the .\ssistant Directors, through no fault or their o"1n, :ack 

testing experience. During this training course the emphasis was placed 

on the practicalities or testine with '.lse hefog made or job-breakdown. 

It ·..as repeatedly emphasised that the Assist.ant Directors should consoli

date tteir new-found k.~owledg~ by carrying out as :::uch testing as they 

~01.Ald over t;he :iext faw ~onth::o. A testing reg-i::ie?l ·1as ~oposed but this 

o1as not r,,llowed. Tlte :iiirectorate can "~.l;r award Export !nspec~ion 

Cer~ificate.s ·.iith confidence i! it :1aa technically-competent staff. 

2. ]e~lowships 

:?ellow49hips .,ere undertaken by the .Assi3tant Directors in :ZUropean testing ,. 
and educational establishments.~ T~e overall design or these was satia-

t'lctoey in achieving tha object or ::;iving the men f'urther training in 

~extile testing. ~nderstandably in a 3-~onth tellowship embracing loca

tions some par+. a of their course were more ·;aluable than others. 

There ... as, however, a more aerioua def'ect in regard to timing. It would, 

in the adviser's view, been more useful to tte ~ssi3tant Directors if 

th~y had had some months ni testing i:l. ~heir 'wn laboratory environ:n1mt 



before the fellowships the;1 they could have regar'.ied their fellowships 

as more positive sources or technical education. Jnfortunately the 

timing of the whole project precluded ti.1is Two instrument en~ineers 

were awarded fellowships in the maintenance of textile testir.g inetru-

~ent3 in the premises of selected suppliers of equipment. Th~se 

proved most beneficial as will be explained later. 

3. 3tudy tour 

:'he I:irector under·,.ent a study toi..u• in Europe, America ar.d Zgypt to 

<isit testing and certifJi::ie bodi&s. The obj~ct was to give the 

D:.rector a:iq:;osure to various systems of admir.L3tration anc! certifica-
.. . : 
~;.on. 

;. more limited study tour :.s scr.aduled for the :'.!!puty Director when ha 

:,, recruited. 

!;. • ·.forkshona on in-proces3 ·pa'.:.i t;· control 

-..... ;.,,. t"e a.J~·1·-er 1 - ... 01·- :., "" 0?1":'~ , ... 'J<>ca1ne ~".Le".,. ... __ t r·1rt.'!.i~r •r .. :~ .J•..1r.-•.a.o .. l ,,...,, ~ o '·A.a. _1._,,. •· .. ·l'-/'.,, ... 1 .. ~-.::; "' """"" >J .... a ...... ~"=' v ·A.1..••-

s..:.me .1.ssi.,ta.nce a series c ~ '11or!c;ho1's ·.-err:: conductr:!d \j the adviser a~d 

!h~ ·o1odt:3hops 'Mere 1.i~l'::.. attended and later the prcceedini;:s "We?'e published 

and distributed t'.a-ouc;hout t1·.e industry • 

.o..·ur::.ng the cor:sul tan":' s second 'llission in 1;C4, a ;.me-day seminar i'or ~'.·.~ 

-~.::ai stant :i:-~ctors ( la"';.;orator;.r a:id !' i~ldi and Exa:ni ners on tr.e spec ia:. 

problems asaociatad wi ~~:1 f-.aki.1g z-epresentitbe .~amples from :i ;op:.;.lat:.or. 

w'!rP. discussed and ·:l:"·ai't 3r.mplLlg schP,r.ies !'or :>~condarl ':ac:d.nt;; 3!ld 3 Twill 

') 1t,:;s ...,er~ examined. 
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6. Trai::-.i.n£ cnanual.3 

.1. t:'la."l:..ial of test rnet::ods ior jute yarns, fabrics and bags has been pro-

·:ided. Thia was pr~ps.red as a result of the realisatio~ that 'Mi.de 

discrepancids existed in the test methods ~sed in ii!ferent mil:s, ~ore

over there were several ir.sta.nces of equipment being :1sed in the ~on~ 

'Jianner. Since a necessary part of 8I1J certif'ication laboratory is a. 

reference book of o:ficial teats and as such required to be writter. in 

any c&Ge, it waa ttought that wide-spread dissimination or the ~anual 

tli.rougi:out the :.ndustry ·.iould .:::o a long 'tlay to overcome di~ferences in 

testing technique~ in the :nills. The manual comprises some 47 te3t 

methods :or physical 3.r.d chemical tests on jute Jarns, fabrico, ':lags 

and carpets • 

.• nother rnanual to be read:; by late 19E5, will co\·er quality control 

met:tods f'or the processes of j·1ta spi:ming and weaving. 'r.1e rationale 

ror ~his ~as to try, ~y ~eans of a practically-oased book, to pl~l t~e 

::;aps in the kno'lliledt;e of t:1e <;uali ty controller a in the industry which 

were rno.-:if~st at the in-process quality control workshops held in July 

~'.?83 and to introduce cor.mon systems !or .naking process clvlcka. ::::t 
' • .3 }lanned -to iistri°.>:Jte :;co copi.-:a in the l.r.dustr.r. 

z. ~:cport Certifica..!i2!l 

'iitl:out the full teatii:g r'acilities Of the three ~aboratories it W8f, 

i~possible to make real progress ror this output. 

It ia ~P.commended t~at no certificates be issued for o months after test-

It iS vital to JP,7e the laborHtO!'i88 time to aettle 

down and to overc"'11e the ~any day-to-day difficulties which arise in tr.e 

~arly life or a young organisation. l'or the !ut·.ire credibility of i;he 

Directorate sound, 3teady progress, taking one product at a time for 

certification is nesirable. 
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The Government of Bai::gl.adesh has prepared an Ordinance for certifica

tion A.Cd preshipment ino-pection whereby certification is mandatol-y and 

~o ~oods wil1 be permitted to leave the country until the Di~ectorate 

:1a3 completed ti1eir te~~s. !n the Ordinance there are procedures ror 
re-·inapectior.s and arbitration it goods have been debarred trom export. 

The Directorate has a full set of Standards (BDSI, :rs::, :BS!, ~~' PSI) 

and as t~e opportunity tas arisen the Assistant Directors have been 

shown how to use these. It is only through f'requent 11se ~hat the 

interpretation o.f' standards and .specifications becomes ia.rniliar and 

uniortunatel,f until volume testing is in progress this pa~t of the 

Assistant Directcr's duties cannot be tully implemented. 

~ technical r~port '~uidelines ~or a Code of Practice ~or Zxport-~orthi~ess 

Certification" was written by the advber. 

F. 3am~ling ..irid ~=s+ing Procedures 

:h~ ~eminar r:entioned earli ~r ·-1a~3 ::eld :'or the .issistant Di.:o:ectors an<! 

t:1~ :xarni:iers :>f the Di::ec-Cor'lt~. :raft aallll'l:L1s schemes rcr .secondary 

·::irpet 0acki~s ar.d ~lite 'oat,;s were ;ut f"orwari. 

'Jeen .;;i mm :.r1 3ar.tpling yar-:-.s. 

!r.a't~uct:.on : . .:.s alzc 

3;r d~oaure-tr:-1ining .::r.d a sl:ort co1lrse, i:iatr·lction iiC:i.S 1:.een giv~r. on 

.ow ':o co~d;.!ct +,1-.e --~c13ssar-J tests ror certificat.:.on. Prolonged '1Lands-

on·1 expei,iance i.s now ne~ded by the .;.;;si.>tru:t ::.irectors. 

:':ie Jirector:lte, -3.G.sisted by the advi3er haa .:>repared a ::ianual of t":st.s 

;1et:1od.> for the ~iite induatl"".f. In tLe jute ni'.:.la ata.~dar-t ';cot met;1ods 

WP.re :ict befoi; followed .i1ak~a~ i ~ impoaai'.Jle to compare ';he result oi' 

.)ne :iill ·~i th a.'1ot::er or, :r.ore ioportantl;r, a ;nill 's result:; •.a th those 

or t~~eir c:istomer3. To remedy this the manual was prepared and it will 
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.. or:n ti•e star.d.ard te.3ts to be •1sed in t:•e Directorate's laboratories e.nd 

It is based •:>n t:.e :1et;;.ods of 

tr~ceabla st.:.ndc.rds irom 3D5!, ::SI, :A:.:I, -~~~ u.nd :SSI. 

~:> facilitate testing in t:..e laboratories a series oi test f'orms :1~we 

teen desi6ned. 

i'.i. Establishment or "xport standards 

·:: e }rll~· .;.cti vity relat.;d :;o this output has ')een tl:a ;;:>rovision or a 

t3c::nical r~port ''Guid:.ines ~or preparine:; specifications:•. '::he adviser 

'.:as ~i·;er. tb Director of tht:? Directorate infor~.al sa~sestions on how 

TI:e standards ar.d speci.:"ications whic~ wiD. ce used :.a the ;:Jirectorate -

:.J.t"'..~r.al, c:1atomer's ;:ir sel!"-composed - '.:lust ·rerif~· clearly t:te prodcict'.s 

~ .:>nformi 7.y W:. t'.1 t!•e rel~-va.."lt parts of tile standard in such a :nanner that 

t:-.e ... _m,;1'acturer and the ~nyer are ~tisfied. In this ·11ay, ti-.e Direc-

torate can c:a:.:n, :~--:.ti:.:at.:ly, co mini.'1i.3e the risk to t:;e customer, 

:t was obser~1".!d 

·:rJ:i:-.t.r"! were !>l'oducins .::oods lr. conformity wit:-. 0tc..ndards ~ ~·ew mills 

•.;ere Bot .llld it i.s these ·1ecy ·nills which :mpafr the reputation t> L" o-L 1,ne 

r :!mai:'lder. 

:!a.ndatory ~reshipment inspection is the essential Jart of ~he whole ;ro-

~ <:!Ct ~~d, wi tl1011 t abandoning their prof' essicnal integri tj' and impartial:. ty 

~he J~rectorate should render all the practic.U. aesiatance it can to the 

:.ndustr-J in its vital exportini:; role. 

R. Testing :n relation to complaints 

T!'lis aapect could not ~e implemented because ot the lack of testinc; raci-

!t ia one !acet of the Directorate'3 work where extra care is 

:-~uired since the opinions e~ressed :.,.., the aut~ori tati ve '3angladesh 

~ody in relation to ,!•1te ~oods' q,uali t;; :1a1 ':)e C1uot1:1d in :1 court ot law. 
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I. Channelo af communication Wii_h i:idustr:r. 

When the adviser was visiting the mills early b. the project there was, 

in some mills, a feeling of &ispicion about the Directora·:e. Some saw 
it as yet another beaurocratic l:urdle others as a "policeman". Fortuna

tely this attitude seems to r.ave disappeared and relations now are good. 

Tl"ree acti ·ii ties have led to this 

• 
- the week-by-week visits from the !"ield illSpectors have gradually built 

up mutual trust and co-operation 

- the qual.itJ" control workshops conducted by thP. Directorate with thP. 

help of the internationa:i. staff 

as t:•e laboratories have oecome ready and 'llill manae;ers :1ave seen t:1e 

~aci!ities for testing which can "ve put at their disposal t'.-!ey have 

come to appreciate t:1e practical '.1elp the Dfrectorate can -;ive • 

... :i late 19:;!~. foe :>ir<:ctorata r.~:d Bi:" :':-day meet"'..ngs with ~:1~ industry 

to ':r:; to id.enti.f1 ::ol•ortcomint:;s, if any, in tn~ Dire.:torate ',9 ::-elations 

'::H~SP. were ;.1ell 'lttended and c:e~~;r showed that 

t:~e at ti t'.lde nad chane;ed and t:1at now t::e industr.t saw the ~':...:-ectorate 

as ;,avine; a. pas:. t::.ve, rat:ier than a ne€;ative, role. 
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CHAFTER - II 

To carr.r out physical. and cLemic&.1 t<?sts on jate goods ';o ascertain 
t:,eir 111ality in relation to speci!'ication. 

·~e air-conditioned laboratories ha·1e been fullJ eq.iiperl tn 1t:ake on 

the physic~ and chemical te:sts O:::l jute ::;ouds ·.;hich are spt=cified :!.n 

~ational :ind international standardo. 

tration, test:'..ng ~.nd cert.:...:.:.cation to 0roaden his uutlook on testing etc. 

3. The ~ssi.star • .:. Directors have 'oy mean;;, of expos1•re ~raining, courses 

'lnd :el:owsr,ips :~o.·1e .::;ai:ied a :cr .. owledge of t'1e tests :r"o/.luired for proceao 

co~trol in jute :nru,;.ifactur~ arcd ';esting o: jute 8;•1cd:;. 

4. !n.st1"-.ime:.t e;1t;ineers, thro1<;;;l': expo.:;~re trainint; and fel:ow.sl:ips, 

ha·1e a i"-'1.owledce of :naintenance ar.d c:~li::.ration of jute ~astl..1,:; ~q1 1.:i.p:::e::i.t. 

:; • r:·,e lacoratories are carr.;L:::; o·.it ll1:1ited tes!:int f:;r t::e i:i.dt~3try. 

6. ;\~11 ·tSe or the :aboratories :nust await t~e r'?cr·.ii tment of all tr~e 

3taff needed for vol~me testin6• 

7. It :s est:..mated that ';olune testine; may begin i!l Js.nuary ~ 91?6. 

~ius ;_ t :nay 'ue concluded that t:-ii3 :.inmediate 1Jbjective has been onlJ ?ar-

tiall:r reached. r.-.e in!'.rastr.ict1~e :1as beer. made avatlaC..la 'but t!·,e 

delay in staffi~e ~aa not ~er~itted the laboratories to come on 3tream. 

3. ~o i3sue e?CPort certificates after the necessar-1 tests hHve ~een done. 

In the absence o! "'orking laboratories it ~,a3 been ir.:possi".:.le ~o reach 

this objecti·:e. !!' ·:olume testing can begin i!1 .:anaar:r .. )r_t as it is 

'1oped t~en in ;ull 1?~6 t~e Directorate should be in a position to begin 

certi!ication prior to export. 
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~-Ill 

~Cli OF RF.SULTS 

.a.. 'I~:e Central Testing 1aborator~ 

Since the three laboratories became operational, ~lbeit on a small scale, 

:ate in '1984 growiug use has been made or the test .f'acilities on of!'er 

to the ~ute :'lri.l:.s. Because of personnel constraints t~e concrete results, 

in terms or test reports, 1:rust i:ievitabl'Y' be small for the ne"'1 raw months 

until a fall :->ta:".i is available. 

~!".e imposition of mandatory requirements for preshipment bapectiun by the 

~">·.rer&ment will, ia itself, e::lSUre that i.1 t~1e !"uture the laboratories of 

the Directorate .,.n11 be !ully used. ~owevt:tr, it is ucli:~elj" ti:at all 

~ute products will je subject to the •ji·dinance tor preshipment inspect~on 

and t~e extent of voluntary ~se of ~he facilities for those products will 

·iepend to a larz;e extent on the reputation the Directorate can build •1p 

:n :ts i~iti~ 1ears of operation. 

::,e successful development of tht! ~frector-ate deper:.ds upcn i.. ts at.a~f 

'lcquJ.r-'..nt;; ::. ~ood i:!lage in the L:dustr.r. 

:;:eac:: ti:e ·1~ali"!:y 3tar.dards r1eeded ~or cert::.!'ication. !t a discipli~a-

ri.a.n mental.it:; develc:pe-:; no n:ill wi.ll •;se the facilities of the labors.-

tor1 on a voluntary, self-help 'oasis and t'.1e Jirectorate will be left 

with t:;e dut:r of certification as its onl;r ju3tii'icati:>n. 

::1r,,:1.:;h a 3tudy ':om: <ind ~~ ve :"ellow.ships .md e:cposi:re trs.ininc; a ca.d..::-e 

o ~ senior ·~anagerial technolot;iats has heen provided. Cn t1:eir shouldern 

re:3ts the extent to •,1!•ich the ;.>roject ·*ill be .lsed. 
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3. :cduGtry-wide repair ar.d cali~r~tion service 

'r.1e ~i~ectorate, throush its two ir.~trunent engineers, ~aa pro~ided a 

·:..seful service ':o the industry. It now offers a complete 6ervice, 

repa:.r and calibrat:on facili Ues for al: tJ~es of tgsting equi_&>rrer.t 

. .:.sed Ll the ;::ill5 f'or q,ualit;r i;ieac---urement. 

11any of ~: 1e testini instrurnent3 in t:~e u.i:ls were 

particularl:r tl:e i.apo1·tant tensile test ;nachi:ies. 

'.lSed incorrectl;i, 

I";; is, couplad wit'i1 

serious :;a.l!':mction ~md ~rroneoHs calibration, !-.as bee;1 ~orrecteu "v;: 

t:-_:_3 service :in 3ever:il :nills. 

':'.:.a :i:-P.ctorai:;e .:s .:.dea::..ly 2laced b r:rn 6iiort co1~rses on test:;..nG for 

r.1ill ~u.ility con.7-rollers eit:.er L1-:,oc;se or at one of t:1e 1.ai:or~tories. 

~~:> :Nch it cai..i..i pl.3.J ar. important part in raising quality awareness 
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CHAPl'ER - IV 

Tl:e Rroject -'iB a whole 

T.1e ti;ne allocated to ti:e project was 2 years. This was 'too short a 

tL1e in which ~o achieve all the objectives listed. :ertification is 

not :in eaay task and in. a developad country with a !'ully developed 

infrast::::-'.lctur:? 9.Ild e~uipment suppliers on ::ar.d it "Wo1;,ld '.tave taken lon..;er 

'vhaii 2 years to cotipletE: t!.e proc;r&r.11De. =:::e acope of the project ~as 

-.ery wide, embracing :::.ct ,,nlJ testine; anc certification, but d-evelopment 

of dtandarris :md sr'Jitr:it-tne; in qualit;r di.sputes "Jetween buyer ar.d -3~ller. 

;:'or a youne or~ar.iGation th& emphasis required to be on fewer output.s 

~ntil t~e early ateps i~ certi~ication ~ere ~aken. 

2. T:a .. e laCoratories 

T::e 1.a'.:oratories ar~ ~er:erou.sl:r equipped to cover all t::e ·•Or:".ial test::n~ 

To cat.)r for all foreseeable demands or: te:Jting; 

L ': was not eas;;· to 3tri:ze a b.-:J..ance het...,een ~xpendi ture on sor::e i terns ?f 

equipment and :he contribution these will t~ake to the successf1!l develop-

1ent of tha testins laboratories. ihis lead to a degree of' o•Jer-~nii;;:ent 

ii1 some instances. !uture events i1owever :nay prove 3\lCh i terns to 'oe .:ir 
~r~at •1alae. 

The buildinGS are spacious ar.d wel:-sited. ~e chief testinE ~aooratory 

requi.::'es to be cl!.'!!aticall;r .:ontroj,led to ::ieet international require~ents 

:~r textile testing. ':'e~erature and hu::ii':!i ~:I control:ers ~•ave ".:>een 

tnstal:ed but have not been run tr..roughout the razage of seasons. Zome 

modification to the 'buildin~ rna:r be ~eeded if adequate control cannot ~e 

achieved vi th them. If a .similar testine facility is ti.lilt in the !\1t:U'e 

in ::3angladesh, the bui:ding s.'lould be iiesigned so that tC.e controlled -

1t:nosphere room and the condi tioni:r:i:; ,1ant are integrated in tr.e design 

~arlJ in the plar.ning atace. 
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3. Counternart3 

The provision and maintenance of the rull complement of counterparts 

~as one of the P.ssential factors ~or t;i.e successful conchsion of the 

project. It was a disappobtment that a key counterpart, the Deputy 

Director in charge of the laboratories •.ras aosent during the last Jear 

of the project. 

~. ?ellows~i~s 

::t is thoueht that it would be more producti ·re i!" the !'ellowsh:i p:; for 

!; i~e Ass:.star.. t : i:-ectors had ;,een awarded later ~-;1 the project. :.:: ':!".at 

ti~~ t'.1a !"el:.ows '<1ould '1ave :tad lo~f;er eXj?oSUr"! to tte adviser' .3 proo-am 

W'1.".f steps co:.-ld 1.a\"e :)een taken i.:l ';he desien oi t:1eir fellowships to 

7.ir.doubtedly the fellows 

oeri.efited ~rOr.i t'·e:'.:- tour b:.t tr.ey ha.-.•e '.1ad ::_ ttle Gpportuni ':y to :se 

: .:d..:. 3tl"J. 

5. Staf!9ing 

lity s:iould :-_a·Je '.;een taken. :~--.i,..:; is douOly 11i1.f\;rt:.inate .si .. \ce t~~e 

;;:;-r;hms and developing .nanai:;erial skills. 

::.~ ~;:et'.1ods r)r on-f:ht'.!-~00 trai11ini coupled with ~;"No short ,;.,ur:;es ·.1ave 

;rovided t~~e .~.~s~ otnr.t Dir~ctors ·,Ji t:1 3. :~asi~'. %.nowlede;e ·>f all the "':ests 

•.ihl. c:-. ~e cleceSSar'f to ~nsure t::J.t tl:e '.i'-l2.l.i.t] of jute .?;'.>Oda ':latches +,he 

custo~er'~ ~peci!icatian. 

, 
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A return ·1i.ait b;: ':he adviser is considered essential in order to assist 

the Assiatant Directors to train their junior stl.ff. A period of 6-e 
weeks should su~fice. 

In the industry as a whole there is a need for instruction and training 

in quality matters. All the mills have, it is true, quality control 

departments but not all are effacti ve. The quality control '"orksho:ps 

1~ tehligh':ed some cf these si;ort-comings and the manuals on process 

control and testing should help in this ree;ard. ~e Direct.orate st~uld 
become ~ focal point for quality matters in +he jute industr-: in 3an~la-

des?':.. 

Laborator;r ad:!inistration 

~ach re:;iona'.:. office :1as a field in..-pection and ;1. laboratory testinc; wing. 

C&rtification vi.l.: r~uire close co-oparation <>e~ween tte two 'J..:cau.se 

~ithtJr may, legitimate~, r'?f'.tSe a cer":ificata as a result of tl:eir 

observations. ·'Jne Ca.I! forP.see a possi 'ole source of conflict :1ere ;"hen 

each wing ~_a co::it:i:ol:ad ·-;,y me~• of equal !"~. 3acause or thi.::;, d.nd ti;~ 

;::reai; :.mport:mce at'tr.:ched ~o t:1e sr:?Jiting ryf .:erJ;i1'icat~ of ZXpor~-wortr.i

~esa, the advi.3er .:oncludes t:1at ~ach .:e.:;:.ontl of!'ice w.ar:-a.'lt.3 a jepui:;; 

Jirector :o take ovP.r&ll c!larc::e of !:.he .::.eld -::.ni labora~or:.r in:.>pections. 

The provision ot such a Deputy vould add to the status ot each laboratory 

and strengthen the position of the Assistant Directors in the field and 

in the laboratory as veil by giving one head in overall charge of the 

Directorate's activities in each zone. 
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Annex - ~ 

3enior CC>unterpart Staff or TI:e Directorate 
Of :nspection For Jute Goods 

1. Mr. M. s. H. Khan, Director. 

Overall responsibility !'or the 1o1ork of the ~irectorate; its 
7 zonal oftices, 3 testing laboratories and its staff of 

2. ?-T.r. S. M. Ruque, Deputy Director. 

Responsible for all operations of the testing laboratories. 

3. ¥r. T. K. Biswas, Ass~stant Director. 

P.esponsible for all testing in the Chittagong laboratory. 

4. ;1ir • .\. Rauf, Assistant Director. 

Responsible for all testing in the Dhaka laboratory. 

5. :oh". K. ~. s. Islam, Assistant Director. 

Responsible for all testing in the Khulna laboratory. 

1!2l!, ~. S. M. Huque, Deputy Director left the Directorate in }farch 19f4 to 

take up another appointment. From that time to the end of the project 

the post was vacant. 



:lirector 

- Z6 -

Annex - 2 

DEC'IO..~TE CF !N~::x;T'.ION rcra IJ l.i'~ uC~S 
3T.A.i:7 ~lJC'.J.::J~ 

Jepu~;y 

:Jirec•;or 

.\dmin (3) 

Field staff Asst.Director (7) 
)
---- ...,. __ _ 

:technical in 7 zonal offices 

Mlmin. (24) 

Examiners (14) 

I ~~~~.~:~i) - ~~-; -~~~:3: -;::z~ 2)-:.ab ....... , ,2) 

Dap!_it:r :.nstrument 
~irector-----1---Z:le;i::1eers ( 2) 

.. ~dmin. (39) 

3elow t:~e level of :eputy :!.rector 

·::ecl:nicnl. jtaf'!' ;;c 
Adn:in. 66 
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Annex - 3 

Sketch of laborator,r noor plan 

I 1 
I : 

-
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!quiJ!!!Dt 

Each Laborato17 vae equipped vith the tolloving major items. Additional~, 
all neceseaJ7 glaaa-wre and .all laborato17 

Description of items 

Jute moisture meter, Type JFM I ''Aquaboy" 

Binocular laboratory microscope 

Crock .. ter - Model 255 

Wira carpet abraai,n machine 

Wira carpet thickness gauge 
Wrap reel 

Yarn examining machine 

Moisture teeter Hodel No.97A 

Light fastness tester 

Counter scale 

Viscometer, Redwood No.1 

Wira rapid oil extractor 

Inetron Tensile teeter Model 1026 

Cannon Plain paper copie~ NP-120 
PB meter 

Balance analytical 

Salinity meter 

Overhead projector 

Water still 

Soxhlet extraction aaeembl.J 

naeh point apparatus 

Moisture testing oven Model FDA 

Standard Model yarn strength teeter Model 19E 
Model No.8 'l'viet tester 

Goodbrand Model Dif Cloth strength teeter 

Goodbrand Model P.14 Hand operated bursting 
strength testei-

Sh irl91 Hairiness meter 

Yarn triction recorder 

Murne Furnace 

items were supplied. 

US Dollars 

712 

816 

516() 

2821 

1251 

1096 

939 
1174 

216lf 

780 

867 

1o80 

14636 

775 
195 
846 
447 

271 

8o6 
360 
182 

3928 

3192 

1383 

6575 
1623 

7o83 

3281 

.500 

, 



Description of itema 

Centrifuge 

Air permeabilit7 tester 

Crimp tester 

Wira Dynamic loading machine 

Tuft withdrawal tenaometer 

Balance top pan 

Tachometer 

Deaaicating cabinet 

Thermohygrograph 24 hour 

Hotplate 

Ballistic tester 

Precision balance 

... ,. 
- c.;: -

TJS Dollars 

1278 

5503 
1102 

3274 

1323 
1523 
15e 
216 

345 
2~ 

~9'i1 

112 

I 
: 

, 
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Annex - ; 

Training Courses 

.. 
As a 5upplement to the on-t~e-job training :.n t~~ installation anri 

v.:_::eration of the equipment for the '.:'.:ree A.ssisto.nt ::.rr-:c';ors 

::aoorator:r ma.!lagers) a more !'ormal co1~rse ltl te.:;':i:i;; of jutJ ~cods 

..-.::.s co1·~ducted o:; the consultant and t::e ad,,iaer in 

:!~e c1irric:1L.:.m was designed to shm1 ~'.•e 'tasic pr \.;-:c ~p:e l)f -~ach 

test and i. t.:; use ~ a mea.."l.s of assessing t:-.e ::i:..ali ~: of ~ute .-:;oods. 

The topics covered were 

3~rsting ~dst on cloth 

Ai:.· x;ermeabili tJ of cloth 

~ize meaa~rement o!' sacks/'c&~s 

Carpet '.inalysia 

.:arriet abrasior. tests 

Carl'et thickness tests 

::•na;nic loading test on carpets 
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'.loleasurement of pile height and weight 

T-Jft ~ithdrawal. force ~roo carpets 

Lig~t tastness tasting 

Pub fastness tests (wet and dry) 

1-toisture tests -

DrJing oven 

Rapid moisture tests 

Dean and Stark method 

0se or moisture meters 

Oil content tests -

Soxhlet extraction 

WIRA. Rapid Oil ~·Tethod 

Stability of emulsions -

Cylinder :ne~hod 

Centrifuee nethod 

Oil viscosity (Fedwood) 

3alinity of wat~r 

~Teasur.,,mant o! ;H 

The training sessions were compari.tivel;;r short b:.it mitf'i.cient information 

was given to the participants to enable them to carry out U.e majority of 

routi~e tests which a.re needed. They requirl! now 1 consolidation of their 

new-round knowledge. This they can only zain through tasting jute goods 

themselves in their own laboratories. A. sug3ested work-programme !or this 

was draw up by the adviser. 
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The subjects cover~ were : 

Yarn count from bobbin&, cops, spools, fabric 

Degree of twist in yarn 

Strength and extensibility or yarn 

Friction of yarn against steel 

Crimp of yarn in cloth 

Strength of fabrics -

Strip 

Grab 

Seam 

Measuring threads/inch in clott. 

Tear strength of cloth 

Mass per unit area of cloth 

2. Sampling of j;1ta ;:oods 

.in in-house i;eminar was ~·.eld on 2) August 19e~ on ''Sampling Jute Goods'' 

for the Assistant ~irectora (labor~tory and field) and the field Ins-

pectors. :t ·.ras led by the 4dviser and the consultant. 

It was apparent that some di!ficult:;r was being experienced in how to 

~raw aamples for tedting so ae to arri7e at a result in which the sample 

could be fairly said to be representitive of the population from which 

it had been removed. 
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The one-day seminar comprised a lecture session followed by questions 

and discussions on the !olloving topics 

.. .. 

2. 

!:. 

General statistical theory of sampling variable products • 

Sampling schen1es in Standards and Specifications. 

Y.'ll'n sampling, spools and cops. ~~umbers required and 

degrees of accuracy. 

3arnpling eecondary backing. 

3ampling B Twill bags. 

3. 'for'.< shops on i.n-orocesa 9,uali ty control 

7•..,o-day .,.orkshops •..rere held b the laborAtory •:.rea8 (Jh'ika, Clii t.tagong 

~nd ~(J.ulna) for jute mill "!lanac;ers and q1.4ali t.y control staff. T.'ley 

were ~.e:d i:: August "lnd SeptemiJer 19e3 during the first visit by the 

consultant ~nd were attended oy some 600 people in total. 

r,uring the adviser's initial tour of the industry in October 1982 to 

March ~g~3 aP.veral anomalies were discovered in the quality control 

laboratoriel! lllld .;_t was thought that a suitable quality control workshop 

wo .. :d he of acme help to ti•e mills. Not only might it iive some ins-

tr;_..cti. '.ln but, it ..,as hoped, t t would act as a catalyst and perhapn bring 

about a fre8h ~ental attitude to quality in the mills. 



Ten sessions were presented over the course or two days leaving ample 

time for discussions and questior.s. 

"1. Inaueural session 

2. ?rocess control in spinning and windine; 

;. Qualit~ control on the mil1-floor in spinning and winding 

4. Labor~tory tests of yarns in procesA 

5. Laboratory management (1) 

6. Ir.an~..iral session 

,.. 
' . In-process quality control in dressing, beaming and weav:!.ng 

ri Laboratory management C 2) 

9. 51•op-noor cont:'ol in dressing, beaming and we~ving 

10. i.aboratory tests-f:·.brics. 

~-". e ·:iuestion and answer sessions whicf. follo•.ted ee.c~ paper ·.tere :i vel1. 

Tl':eir conte"lt showed to the advi.ser and ~he consultant that many of 

the ~en engaged in quality work ~eed further training .<md development. 

T:-,e type of question being ~eked was indicative of a strong deaire for 

knowledge ~d expertise. Some did not appreciate that rr~e, ope~ 

disc~seion with their colleagues would benefit not only themselveA but 

others Blso. 

For the adviser and the consultant the experience was re~ardine. 



- 3; -

::ollowi:'l;: !:'.;a recot'l:r.endation of t:1e consultant in '.1is fii1al mission 

r·~port 1 a 3hort seminar on statistics was Leld !"or t}~e se:'!i::>r staff'. 

':~:e subjP.cts covered ..-ere 

Go;ror;ion statistical ilarar.:eters (ran~e. s.:. CV etc.) 

7requencJ dist~ijutions. 

·::.taussian ;uid ?oissor. .1.:_3tri'outions. 

3per,ification tolerances. 
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druiex - 6 

Fellowshit:s 

:n accordance wit~ t~e project document (activity no.3) three fellow

ships were awarded to the t~.ree 4\osistant Directors who are in charge 

of the laboratories. The ob:ect was to broaden their experience in 

textile testing with particular reference ta jute. To this end visits 

to major testine ~acilities in Europe ~ere organised tor them from 

'.)~ August ·:i;83 to 27 :·iovember -i9S3. 

~1e Fellows were trained at the rollowi~g locations 

.\!F..~, Heachngl;r, Leeds, U.K. 

Cvl:ege of 'Iec'!-.nology, 3ell Jti·eet, Dundee, J. K. 

!~·i.3, :.:lkley, Y nr!.o:sl".ire, U .i\. 

:ames :>!acde and .Jons Ltd., 1L:cert Foundr;;, 3el.:'ast, U • .K • 

:,:r;_.:., Lisburn, r;. Ireland, 

TiiC, Jeli't, ~olland. 

.,. -· 
J .h .• 

;ince ~he ~esting laboratories ~ere to ~e equipped with expensiv?. 

::is.chines ·..,hie!; l·equi:ed re,:.-.;lar and caref•~l maint~nance i.:i order '-.o 

pr1r!ide .:iccurate, reliacle ~est resul ';a, a ~ood standard of s<:lled 

~aintenaz:.ce ii; a prerequisi ':e. :'11i3 was f•.>reeeen when t:ie project ~as 

atr 11ctured and to complJ ·,.rit:1 (activity no.?), fello"'ships were arrane;ed 

to 17 ~eptc:l!!ber ~91?3 tor !:••o instr·~.:'!lent ene;ineers -

!ir. z.c • .:iarkar and Hr. A. Azam 

·~he F'!llows wer'! ii ·ren t~orcueh tr~inbg at 

·:ioodbrar.d~J ef!'reys ::.td., Eochdale, - .. 
W el'-• 

:?:::-'\A, :V'.el ton 1'.o"'bray. U' .~{. 

·.~·::--<.A, :.eeds, :I.:<. 

~i ir:ey Institt;te, }ianc:--.ester, :r.::. 

, 
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Stuc:!y Tour 

A 6-week study tour was arranged for the Director, Directorate of Inspection 

for Jute Goods. The object vaa to visit testing facilities to study their 

organisational systems and inspect equipment. 

The itinery was : 

Bradford Conditioning House, Bradford, U.K. 

~arpet and Rug Institute, Dalton, TJ.S.A. 

Dundee College of Technology, tundee, TJ.K. 

~irectorate ot 3tores and C1othing, Ministry of Defence Testing Laboratory, 
Didcot, U.K. 

Georgia Institute of Technology, Georeia, U.S.A. 

Jute Carpet Backing Couccil, Dalton, 'U.S.A. 

:•apier Collee;e, Edinburgh, u.K. 

Quality Control Services, London, u.K. 

3hirley Instit~te, Manchester, U.K. 

Scottish College of Textiles, Galaehiels, ~.K. 

~. Del!t, Holland. 

Textile ~ual1ty Control and Development, Alexandria, Egypt. 

WIRA, Leeds, U.K. 

'nle period covered was !rom 6 ~pril 1984 to 9 May 1984. 
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Annex - ~· 

Prog;ress Reports 

In accordance with UNTIJO requirements the following progress reports were 

submitted by the due d~tes : 

1. 

2. 

3. 

4. 

5. 
I' o. 

Six :oonth project progress report 

Six month project progress report 

Six month project progress report 

Six month project progress report 

Project evaluation report 

Project evaluation report 

October 1982 - March 1983 

April 1983 - Sept~mber 1983 

October 1983 - i·tarch 1984 

April 19P,4 - September 1984 

October 19e2 - September 19~3 

October 1983 - September 1984 

Two Triparti. ~e ::\eview Meetings wer~ held, t~1e ~irst in r;ovember 1?!:'3 .rmd 

the second in October 1984. Minutes or these are av ... t.1.lable. 
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Annex - ::; 

TechnicAl Re;eorts 

During the project the following reports were presented to the Government 

or Bangladesh : 

1. A Review of :(uality Control in the Bangladesh J11te Industry. 

2. 

Based on the "'°rk of R.R. Atkinson, Project Adviser. 

This report vas written following the adviser's tour of the Bangladesh 

Jute Mills in 1982 and 1983. It gives an overview of the methods 

used to measure and control quality, pointing out deficiencies and 

suggest.ing ways to overcome these. It highlights the need for train-

ing in quality control amon5 quality control staff and line ~anagement. 

Guidelines tor Preparin~ 3:peci.f'ications. 

3ased on the work of R.R. Atkinson, P1·oject Adviser. 

As the Directorate of Inspection is a certifying body it will r.:ake 

regular use of standards and specifications from such bodies as BtSI, 

!3I, BSI, ASTM and others. Cases vill arise where no published 

standard exists and then the Directorate will have to compile its own 

standards. The Guidelines were 1o1ritten to aasiat in this matter. 

Chapter headings are -

Specifications 

Collecting data 

Analysing data 

Preparing the draf't stazldard 

Publication of the draft for comment 

The Final Specification 
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3. GuidP.lines for a Code of Practice for E?q1ort ~orthinesa Certification 

of JutP. Goods. 

3ased on the work of R.R. Atkinson, Project Adviser. 

Thls 61Ji~e was written to assist th~ Directorate of Inspection for 

;ute Goods to introduce certification in a logical, planned manner. 

It tried to encourage t'.1e Director'l.te to look and plan ahead to the 

day when cert~fication becomes mandatory for exporting certain jute 

products. The topics covered were certification schemes, rroduct 

audits, sampling and surveillance, assessment of control schemes, 

self-certification, testing routines, reporting, the responsibilities 

of manufactures and the responsibilities of the Directorate, legal 

aspects of certification. 

4. 3etting-up of Quality Control Measures and Establishment of Testing 

Labor stories. 

3~sed on the worl< of Mr. '.!:.J. Gorrton. 

'!''.tis is the report on the Consultant's first mission in 19?.3. 

The report L1.clurtes an account of the Consultant's ·1isi ts to selected 

Jute mills to see the quality control facilities, rAcommendatione for 

classifying cloth faults, procedures f'or classifying jute goods in 

terms of quality and finally ~iscussions on standard test methods. 

The annexures include the papers presented by the consultant to the 

In-process Quality Control Workshops held for the industry. 
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5. Setting-up of Quality Control Measures and the F.stablishment of 

Testing Laboratories. 

Based on the lilOrk of Mr. E.J. Gordon. 

This is the report of the consultant's second mission in 1984. 

The report gives ten recommendations for running the testing labora-

tories covering such items as staffing, training, care of instruments, 

transport, statistics. A :ull statement of the training session for 

the assistant directors is gi7en along with test methods for yarns, 

fabrics and carpets covering the tensile, weig~t and constructional 

analyses commonly specified for jute soods. 

6. Manual of Standard Test Methods. 

Based on the work of n.R. Atkinson, Project Adviser. 

This is t~e authorative source for all the test methods to be used in 

the laboratories of the Jirectorate of Inspection for Jute Goods. 

The methods are all based on traceable national standards taken, with 
, 

modification if necessary, from BDSI, I3I, AST?~, 3SI, PS!. The :·ianual 

':las been gi ·1en wide-spread distribution in the induatr;r imd it is in-

tended that all 11ills will adopt these Standard Test t-!ethods. This 

will make a uniform approach to testing possible all t>ver the countl"'J. 



::an1.<a.l of L--:.-process q<.:alit;y control. 

T.:e \tlill be prepared by the adviser and be ready for distribution 

:;o ":he ind<.;str~- "oy t~e er..d of ~985. 

~ 
(.\. ~!anual of clcth faults. 

r.·.i.;; will ~'Je pre:pared by t'.1e Jirector and Ms st.s.~f ar..d wi:!..l ::;'.1ow 

:aults ·.o1hic1 .... ·Nill be of .'3'.1.!'ficient sever:. ty to fail preshipr.:e.n.t 

in.3pection. The manual will be ready by late "'l9,?,5. 
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~ompany visits 

During tr.e lire of the project and visits to frequent communication vith the 

industry and related enterprises vas considered imperative. The folloldng 

organisations were visited, the number of visits being given in parenthesis. 

1 • Jutie mills 

~shraf Jute Mills Limited 

Allied Jute Mills Limited 

Alijan Jute Milla Limited 

Alhaj Jute Hills Limited 

A. K. Khan Jute ~ills Limited 

Amin Jute Mills Limited 

Anowara Jute Mills Li~ited 

Ajax Jute Milla Limited 

Afil Jute ~ills Limited 

Abdul :.faleque Jute Mills Limited 

Ahmed Jutex Limited 

Adamjee Jute ~ills Li~ited 

A.R.A. Jute ~.fills !.imi ted 

~r.ad Jute Mills Limited 

Bag~dad-Dhaka Carpet ?actory 

Bangladesh Jute Mills Limited 

Co-operative .Jute Mills Limited 

Chittagong Jute Manufacturing Company Limited 

Crescent Jute Hills Limited 

Carpeting Jute Mills Li~ited 

Daulatpur Jute ~ills Limited 

Dhaka Jute Mills Limited 

(1) 

(~) 

(1) 

(1) 

(1) 

(2) 

(1) 

(1) 

(1) 

(2) 

(3) 

( 4) 

(2) 

(1) 

(1) 

(1) 

(1) 

' .. ' \ I 

(2) 

(2) 

(1) 

(1) 

• 



East9rn Jute Milla Limited 

Fauzi Chatkal Limited 

Furat-Karnafuli Carpet Factory 

Faridpur Jute Fibree 

Gaveia Jute Mille Limited 

Gul-Ahmed Jute Mills Limited 

Hafiz Jute Mills Limited 

Hossain Jute Milla Limited 

Islam Jute Mills Limited 

Islam Khan Jute Mills Limited 

Janata Jute Mills Limited 

Jeeeore Jute Mills Limited 

J11te Yarn Spinners Limited 

Jute Spinners Limited 

Karim Jute Milla Limited 

Kohinoor Jute Mills Limited 

Karnafuli Jute Milla Limited 

'.\wality Jute Yarn Spinners Limited 

Latif Bawany Jute Mills Limited 

Mashriqui Jute Mills Limited 

'fanawar Jute Mills !.imi ted 

Mymenaingh Jute Mills Limited 

M. Rahman Jute Mills Limited 

~. M. Jute Mills Limited 

Mohsen Jute Mills Limited 

Mutual Yarn Spinner~ Limited 

- l'. -

(i) 

(,) 

( 1) 

(2) 

(1) 

(1) 

( 1) 

( 1) 

(2) 

(3) 

( 1) 

~2) 

(1) 

(1) 

(2) 

(1) 

(3) 

(3) 

(2) 

(2) 

(1) 

(1) 

(1) 

(1) 

(1) 

' .. ) \I 



1.-
- ... :J -

ii. Askari Jute Mills Limited (1) 

Nabarun Jute Mills Limited (2) 

Nishat Jute Mills Limited (1) 

National Jute Mills Limited (1) 

Noapar Jute Mills Limited (1) 

Nev Dhaka Industries Limited (3) 

Pubali Jute Mills Limited (-:) 

Platinum Jubilee Jute Mil1s Limited (2) 

Peoples Jute Mills Limited (1) 

Purbachal Jute Mil1s Limited (1) 

R. R. Jute Mills Limited (1) 

Sattar Jute Mills Limited (2) 

Star Alkaid Jute Mil1a Limited ( 1) 

5KM Jut~ Mills Limited (1) 

Sult..llla Jute Mills Li.lllited (1) 

Star Jute Mills Limited (3) 

Sonali Jute Mills Limited (2) 

Specialised Jute !ar-=i ~d Twine (2) , 
Sonali Ash Limited (3) 

Saleh Carpets (2) 

Shine Ptikur Jute ;.fills Limited ()) 

Sagor Jute Spinners Limited (~) 

Taj Jute Mills Limited (1) 

Transocean Fibres Limited (1) 

UMC Jute Mills Limited (2) 

1eha Jute Spinners Limited (2) 
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2. Associated orgamaations 

B J R I 

Bangladesh Jute Spinners Association 

Bangladesh Jute Manufacturers Asaociation 

Bangladesh Jute Mills Corporation (Head Office) 

B J ~ C Central Laborator~ 

Central Test Laboratories 

College of Textile TechnoloeY and Engineering 

Juton Project, 3 C 3 I R 

'.·finistry or Jute and Textiles 

S. G. 5. 

( 'lO) 

(1) 

(1) 

(4) 

( ... ' . : I 

(1) 

(3j 

( 'T) 

(P) 

(2) 
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Testing facilities available in the testing 
laboratories of the Directorate 

1. Yarn tests 2. Fabric testa 

3. 

• 

Count 
TYist 
Str'!ngt:1 
~xtension at break 
Friction on steel 
Eairiness 
Visual appearance 
::.tegulari ty• 

3a!t' sac'.< test a 

Weight 
Dimensions 
C.Jnstruction 
.;:earn stren~th 
~&c~ drop strength~ 

:·:oist;~e regain 
Cil cor.tent 
7iscoaitJ 
::lashpoint 
::;;nulsion stability 
!]ii 
3alinit;.• 
A.ah content 
~ensitv 
.:>tare~ content 
~j ilh111ination 

4 . 

~eie:;ht 

Construction 
3tr!'!ngth 
::::xter.sion at break 
~'.ir porosity 
3ursting strength 
Cri:np 
Glot:~ brig!:tness 

Carpet tests 

'Jeic;'.1t 
Construction 
.\brasi.:>n 
H'.:.e ;:ei_:;'.-,t 
~:.:!'t •ro1i t:tdrawal 
~::r.amic loadin& 
?i:~ compressil)n 
£astness to :iiht 
7~stness to ::ubbing 

~. :·!i:::roscopical ":est.; 

Fibre identi~icaticn 
7ibre damage 

7. ·:lior.atic condition 

::1elati ·1e ~mmidi ty 
Temperature 

~hese tests await t:.e arrival or equipment • 

, 
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~TRACT 

The Directorate of Inspection !or Jute and Jute Goods 
(DIJJG) provides a qualit7 inspection service tor jute fibre 
and jute products being exported. The project "Central 
Testing Laboratories tor Jute Goods" (BGD/75/030) was undertaken 
at the request of the Ministry or Jute in order that testing 
facilities could be provided to allow certification o! the 
quality standard of jute goods, Th• project was 
approved in October, 1981 a.ad field work began in S•ptember 1982. 

l'he objective ~as ~o set up thre• regional laboratories 
which, whee ~~lly operational, would assess the quality of jute 
products being exported. If such qualit7 was in conformity with 
specifications and standards a certificate or Export-~orthiness 
would be granted and the goods could then be shipped. 

This report, which is a supplement to the Terminal Report o: 
25 April 1985, DP/IR/SER.B/501, gius an account or the last mission 
of the Chief T~chnical Adviser prior to termination of the project. 
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Objective and Justification for the Mission 

The objective of this mission was to .seist the 
Directorate of Inspection for Jute and Jute Goods b1 
giving training to 12 Examiners and 12 Laboratory 
Assistan~s. This training was to cover the physical and 
chemical ~•sting of jute goods during a 6-week course of 
theoretical and practical instruction. The need for this 
course was foreseen and was one of the recomme1lGations 
given the in Terminal Report, DP/lR/SER.B/501. 

B. Detail of the Mi~sion 

The Adviser arrived in Bangladesh on 16 S.ptember 
1985 only to find no staf! were available for training 
despite assurances by the Directorate that staff would be 
ready when the Adviser came. Difficulties had arisen 
because of restrictions imposed by the Government on 
recruitment, coupled with procedural problems over the 
qualifications and age of the candidates for the posts of 
Examiners. 

During the life of this project the necessary 
recruitment of staff h~ been a continuous problem arising 
from mandatory recruitment restrictions coa.pled with a lack 
of pre-planning. By Sumrn~r 1984, most of the testing 
instruments had been installed in the laboratories and some 
limited testing could have begun if staff had been 
availabl•. As it we, a forecast wu; made in spring 1985 
that the staff would be available by September of that year. 
Even now, in late 1986, the full complement of staff is not 
on site. 

It is extremely distressing to see tnree extr•mely 
wtll-equiped laboratories unable to tunction properly and 
progress towards export-worthiness certification being 
delayed still further. In the interim period, the credibility 
of the Directorate is being eroded. 

UNIDO has fulfilled its side of the agreement which was 
signed in 1981 by providing all the necessary textile testing 
equipment, two advisers to help to install and commission it, 
five trlli.ning fellowships and an overseas study tour. All 
these inputs were •upplied in accordance with the agreement. 
On the Go~erament's side there wert delays in the construction 
of the laboratories; these may be understood against the 
backdrop or th• general difficulties encountered in Bangladesh. 
However, failure to sup~ly staff in sufficient quantity al!d 
at. the right time is even more diaappointing and leads one to 
question whether Goverument and the industry are whole-hearted 
in their support for certification before•r~orting. 

. .. / ... 
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By 4 October th• Director was able to provide 
12 Junior Laboratory Asaistante tor their "hAilds-on" 
couree in testing. Thia was gratifying to an extent 
but the time of the adviser would have been more 
!ruittull1 spent had the more senior ~xaminera been 
present. Be that as it ~ay, the course (see Annex 1) 
was conducted successtully. For various reasons only 
10 trainees completed the course. 

Towarda the end of October the Assistant Directors 
(Field) were given a brief refresher course tor 1 week on 
general aspects of certification. The Gpportunity was 
taken to deal with some problems which had arisen since the 
adviser left the country in April 1985. 

c. Concli!!:'tona 

In relation to this mission the conclusions are few 
but tundamental. !t is a eerioU£ impedement to develop;ent 
projects when Government regulations prevent certain 
essential inputs being provided on schedule. ~en Nl 

agreement is signed, the three parties, UNDP, the Government 
and the executing agency are bound, in good faith, to 
supply the inputs which are needed to make a project a 
success. Circumstances may change after the signing but these 
should not have a retrospective •!feet on the project. This 
mq be the simplistic view or a technologist but in a 
straight forward project such as this one, it is hard to aee 
why progress is impeded by the non-appointment of such a few 
men. 

In th• Terminal Report of 25 April, it was concluded 
that the time-scale tor thia project was too short. In the 
light o! the past six weeka, this is even more true. Given 
ttw prevailing conditiona, one is led to th• conclusion that 
any serious certification work is very unlikely be!or• the end 
ot th• decde. 

D. Rec?mmendatiol!!, 

Some of there recof'IUllendations are repeated. from the 
earlier Terminal Report. 

1. To the Government lllld Industry 

(a) It it is at -11 possible, recruitment tor the 
poet or Deputy Director aDlli all other etatt 
should be taken up immediately. 

(b) The future role of certification prior to 
export requi1·es to be re•examined and gruter 
emphasis placed upon it. 

(c) Industry s~culd kVail itself ot this e~celleut 
, t~atin~ facilit1 ~hich can pla, a roeiti•• role 
, by givf.:lg the mills an objective independent 
, a:usesament of the ~uality of their products • 

••• / •• '1 
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To the Directorate of Inspection 

(a) A work-plan should be prepared using realistic 
estimates or timing. It is suggested that the 
following may be considered: 

1987 Further training and ~ork-experience 
for the staff; 

1988 Development of all the necessary 
infrastructure far certificaticn; 

1989 Trial runs for certification of ~ot 
more than 3 products; 

1990 Implement Certification; 

1991 Onwards. 3radually expand the 
number of products which require 
certification. 

(b) The good relationship with the industry which 
exists now should be strengthened f;irther by 
means of workshops, mill visits and other ways. 

To UNIDO/ONDP 

It seems l1kely that the laboratcries will need 
further support especially when the Directorate reaches 
the stage of i.illplementing certifica\. .;_on. J.f this is 
so, then a pe~iod of pre-project activity would be 
recommended so that the difficulties caused by under 
estimation of the time-scale, which have been a feature 
o~ this p~oj~ct, may be avoided. 
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Method: 

Duration: 

€urriculum: 
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LABORATORY ASSIS:ANTS' COURSE 

Directorate of Inspection fer Jute and Jute Goods 

The O!iject of the course is to give newcomers to the 

industry an app~·eciation of tfi~ natureof jute fibre 

and hew it is co~verte<l into yarn and fabric; the course 

then goes on to instruct the members in the comn.on 

physical and chemical tests encountered in assessing 

the qual~ty cf jute p~oducts. 

Short lectures are used coupled with visits to baling 

stations and spinning and weaving mills are used for 

the first part of the course , followed by more 

detailed lectures and ample 'hands-on' experience in 

testing. 

13 days. 

1. The importance of jute to Bnagldesh; role of the 

Directorate of Insp~ction; importance of quality 

standards; Directorate's Testing Manual. 

2.Safety hazards in the laboratory; protection of the 

eyes; handling chemicals; fire prec~utions. 

3. Record keeping; neatness and accuarcy ; filing. 

4. Fam~liarisation with balances, themometers, gauges, 

etc.; metric to imperial conversi0ns and vice versa. 

5. Count measurr~ent anci calculations; twist, twist 

angle and twist factor; yarn strength and quality 

ratio. 

7. Fabric weLght; construction;ends and picks; crimp; 

yarn count from cloth. 

8. Cloth strength, strip and grab methods; sack dimension 

9. Oil ex~ra~tion, Soxhlet and WIRA methods. 

10. Mean, standard deviation anu coefficient of variation 

, 
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