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.{.BSTRACT
D:veloping nations lteting an ailing economy rlo alsa neecl engineering research. But they

s.t:ottld be ab!e to clifferentiate t he funtlamenlal research from the applied one and these shoulr! be
neighterl in accordance tt,ith the naliona! neer!. Hence the research policy of such a country shoultl
nol be tlte satlie as that in u developec! cottntry. A new letm'Appropriate Research' has been introc{4cecl.

Some ercmtples of gainfiri researclt areas hrt'e been put fornud. Il is tluite iillportanl /a a,:oid
Atplication in rescarch at this stage of ecotlomy.

1. Definition of Researeh and of the field of
Engineering.

Accordiirg to Webster [1] reserrch rneans 'cri-
ticai anti erharistive investigation or experireerrta-

tion havirrg for its aim the discovery of new facts
tind their ccl'rect interpretation, the revision ol
acceptecl conclusicn, theories or laws in the Iight
ol newiy djscci,ered facts or the practical appii-
crtions of such nelv or le'r'iseri ccnclLrsions, theories
or larvs.' .

The fielcl of rvork r.vhcrein scien{ific knor,vlcdge

is applied to industri:r1 problerrrs has becomc. kno.,vn
as 'thu. ficltl ot' Engineering',[2J.

2. Fuidarnental and Applied Researeh.

Engiueerirg research can be both funclrrnerital
and applied. T'here may be various objectives

of fundamenlal research. lt mly try to clarily
certain facts theoretic:rlly, rvhich are kncn ir
from practical applications and/or experimentation.
On the other hand, ir may result in some new
ideaslbasic principles, rvhich may perhaps be utilized
at a laier sta_qe to iuvent and/orito improve certain
processes or techniques. And v,,ith the help of
these processcs or techniques human beings wiJl b;
able to manulacture products, rvh ich otherlvis:
could not be produced by collventional methods
or could be rnanuf;rctured olly at a very. high
cost.

Irr the cl se ol applied research the stress Iies
mainl;r on the immediate practical value. Hence
the time lag betleen the research and the appli-
cation should be theoretically negligible.
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ln recent years 'the contrast ,betleen indus-

trial research arrd fundamental research has lessened

considerably' [.1].

3. The constraiuts of engineeeing researeh in
Bangladesh.

Before we come to discuss the scope of engi-

neering research in Bangladesh. Iet us take some

time to acquaint onrselves u,ith the conditions of
Banglaclesh. The engineering activities of a country

depends on its socio-economic strttcture. its geogra-

phical and climatic conditions as rvell as on its
political factors.

Bangladesh is a densely populated devcloping
country. It is far belorv the take-off stage of
Rostow's S-curve of economic grorvth. For out en-ei-

neering activities we are to irnport machineries,
spare parts, raw materials etc., u,hich swallow
crores of taka l'rom our hard-earned meager foreign
curlency resefve. For the import ol 'spares for
the jute industry alone, u'e spent annually over 20

crores of taka before 1976-77 linancial year. I'hus
our currency becomes shaky in the international
market. As a result our currency had to be ,de-

valued twice to less than 5094 of its original value
within a post-independence period of barely 4 years.

In the international market its value is even less.

Consequently, if it rvere possible to stop such

imports (import-substitution), we could not only
save our foreign exchange, but we could provide
jobs to,a sizeable fraction of onr unemployed peo-

ple. Such imports have another undesireable cons-

equence. Due to various reasons, the developed

-countries have experienced a very rapid technologi-
cal development in the last decade. N'ew processes

are always being invented, which are mor€ economic
than the latest ones. T hus w0 see that the price

of NC-machine tools has 'been reduced by a half
and more ovet a span of 7 to 10 years. Herce
there is a trend in those countries to design a produ-
ct lbr a shorter span of life. This trend rvas iust
opposite quarter of a eentury back.
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In a developing country like Ban-eladesh, rvhere
there is an acute shortrge ol capital, we are compe-
Iled to look for nrachines of longer life. Such ex-
lmples are not rare, where machines cannot be run
because of a simple part, which the producer com-
pany is no more manufacturing.

Norv the question is. rvhether I'e should con-
centrate on either fundamentrl research or applied
research or both. If the answer is both, then again,
rvhat rveight is to be given to each.

Befote we answer this, rve can stlte that we

have limitecl resource. rvhich we caR dive rt to
research. Research allocations can be increased
substantialiy if such allottecl resources regenerate
themselves ; i. e. if' such research programmes help
to increase the national inome. Research rvorks
such as [4] are quite interesting. informalive and
fundamental. But il rve carry ont such research

works, it has a lot of disadvantages. Fir-qtly, it
has no direct application in our country in the

near future. Tnstead it is helping to improve
the developme nt in dcvcloped countries (brain-aid !),

rvhich are in a mcre favourable condit!on to de-

ploy their resources to such research progranntr.s.

Atr the same time we can see innnmerable number
ol publications and sone dozens of dissertations orr

Group Technology in developed qountries like tsene-

Iux counir,es, Il. K.. East and West Gernamy etc;

This applied research on group technology has

a tremendous impact on the design of products [5]

and of jigs and fixtures [5J and partially on the

produ$ion methods reducing thc cost of procluction.

Hence there shoukl be nothing wrong. il our
research aims at the wheels driving of our retrogra-
ding economy. The author does not, thereby mean

that we should cor centrate our oftbrts only pn

applied research. Onr fundamental research at
present should have short term objectives. namely
immediate trenefit to the national economy. For
example, horv solar energy or tides or perhaps



:', rn c]'clones can be harnessed to gener.rte power,

rr horv available natural gas or other ra.,v materials
:rr be processed to yielcl high energy but cheaper

; r1-rtl products. Or horv transistors can be manu-
'.1::ured from cheaper indigenous ratv materials.

ln conclusion it can be sr icl that rve should
: r'tc!.ntrate our effort on such types of research
,ri-'h lvill be most productive under the corrditiorrs
n:evailing in Bangladesh. We mey tenn this as

\rrlrcpiiate Research.

{, Protrable fields of research in Bangladesh.

The scooe of engineering research in Banglariesh

rr io vast that it can not be discussed in shcrrt

rLrt certain important fields will be -ielentified.

1) Agrobased industries:

Not orrly thaf most of our people are empl(rycd

n agricultulal sector. but also this sector conlri-
f .lres the lion share torvards our GNP. Hence any

,:e'elopment in rhis sector will have a sizeable

,lnact on our national economy. For example.

.;le irnd jute industry alone. if properly thought
1,ll and practice-i. may act as the leading sector
'"'r the take-ofT of our e ccxorlly. Irrtensive res:arcir
.r t,.'r be carried out to strbstitute cotton by iute
.-r:rs. to make insulations and other possible pro-
::iirs lrom jute. Recerrtly there is a tendency in
.l:.' shoe industry to use jute products.

We should be in a posiiion ttl nra,rufacture
L.tc tnechirierics and spare pal'ts. thi.l is irlso vrr iri

. ,'r other agrobased inclustries.

llt Manggement antl llanagement Information
:1stem ([{iS)

It u'ill not be rnuch exaggrlated, if rve say that
L:r industries and offices are facirrg acute manage-

:r.nt iroubles. Not only that v,/e lalie rvrJng

.i:cisions, but also in Irranv * crses *'e Iuil to take

..r] clecision.

C)ne ol the causes ol managcrlent diflicrrlties
, :rbsence ol or rvrong MIS. The author hls alrea-

tJy proposecl scme methods [5], rvhic.h are at leastpartially correct for. our country. prof. Noiret [6]has underlined the importance of information systemin a developing country (namely Argentina).
ItI) Group 'Ilechnology (GT)

It has already been mentioned that GroLrp
Technologv has alrcaiiy beetr successfirlly usecl in
inclustries ol developed countries. In this technology
accord ing to thcir: dimensional and functional
similiarity the iobs are classifiecl into varions _srorips.T'htls the design an,l the procluition of iobs costless. The cost of jigs rncl firtures are ulso reducc_d.
Sola irr trnd Urosevice [l have shor,vn thitt this
technoiogy is also usef-ui fbr developing countries.

T'he ai:thor proposes to extencl the conventional
boundary of grouir tcchnologry from the -ari.rupingof jobs to the -urouping olf'actories. i. e. clillbrent
factories proclucing similiar protlucts wiil be groupecl
together. Every factory i,r,ill nranul.acture a given
set of parts,products. rvhich will be required by
other menrbers of the group. Since most of the
factories are nationalised. the inrplementation of this
proposal rv.ill be acjvanta-eous. Furthernore in many
l'agtories all the machines are not fully utilisecl now.
But after grouprng their time utilization will be nruch
higher. Even in capitalist countries individual
concerns are now having .rnarriages.. 

Furthermore.
nrany of the factories in the capitalist block are
gettin_q their parts from countries in the corumunisf
block.

IV) lndustrial F)ngineering,,'Ergononrics

Irr nrany factor.ies the lvorkers lvork uncler
such pcor e:nviornrneutal conditions anri have such
nneconomic physical moverneuts that they become
very quickiy fatigued. Thc prcductiviry is conse-
quently vcry lo\v.

V. llaintenance

Eeceruse lve are to import most of onr ml1c-

hines" th--y should be mirinlained for longer lif'e.
In our coLlntry there are mirny maehines, rvhich

tl.' lt. l:ngg. lles. Ihr!1.. I/oi ). (l9iv), ,\tt. I



remain out of order over 25% of the productive

time. Th is i s very much precarious, when the

production schedule is to be well balanced or it is a

continuotts processing indtrstry like sugar mills etc.

VI. Construction.
ln the completion of a builcling, bridge or of

a project we can use the network analysis and

thereby reduce avoidable deiay and cost in its

ccmpletion.
If it were possible to devetop bricks of higher

strengtir to rveight ratio than that of the present

ones, the steel reqnirement woulcl have been nuch

icss. Thus the total cost coukl perhaps be less.

In German Democratic Repubiic a statistical

analysis lvas carried out to find out the frequency

clistribution of the dimettsions of the beam; for

single unit houses. They found out that similiar
beams occur quite frequently and cover more tha't

half of the total requirement. These beams were

precast in large scale, rvhich resuited in the redu-

ction ol the cost of housing.

4. Cooperation betrveen research organisations
and industry

Cooperation betrveen

organisations
There must be a good understanding and coo-

peration betr.veen the researcher ancl the rincl ustry.

specially in the field of applied research. The

realsons are : (1) the researcher ntust knorv rvherc

and hol the problems appear, (?) the industry

must. know where it can look for the solution of
its problems and (3) ai least a part of the research

expenditure, if not the full, is to be borr:.e by irs

user.

The past mentality ol the inclustrialists and

Sector e orporations titat the -solutiou ol the problems is

to be sought in foreign countries.only, does not
exist any plore. Private Industries and sectlrr cor-

'porations are coinin-s up rviih thiir.problems io the '
.lolal research organisations. The researchcr must

also ccme fornard to take up this girnt task.
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Our country has different research organisations
in different capaciiies. Because of resource constraints.
we canllot afford to work on the same problem at
different research stations. Every organisation should
inform other organisations of its activities.

There should be regular contact amongst the
organisations,. There can be a central committee

to coordinaie the research problems of different
organisations. In this respect Bangladesh Council for
Scierrtific and Industrial research (8. C S. L R.) has

a great responsiblily.

6. Proper erw'iornment for research.

For any research rvork the rc-searcher must be
mentally as rvell as physically prepared for it.
Ftre must have suflicicnt time to s,or.k on the prob-
lem. He must also have proper faciiities as ex-
perimental set-up, instruments, computers etc.- He
must knorv, holv far this or similiar probiems have .

been solved in other countries. This can be achi,;r,-
ed by keeping necessary up-to-date journals and
also by exchangirrg ideas r,vith researchers at horne
and abroad

Experirnental facitities are usually very costly.
On the otht-r hanrJ, it may not be possible to uti-
lize such fncilities exhaustively, iir one organisltion.
'fhis may bc. for example in the case of a mediurn
size co:nputer. A computer of this size is usually ir+ce-

ssar-y for the dirnensicns of the engineering problems.
Bui there may noi be sufficient problems iir an orga-
risation to justify its purchase. 'l-iren it ca1 be

solve,J in that, the research organisations make a
central fund to purchase such costly farcilitie.i, rvhich o

wili then be used by the rnember organisarions.
Tire central cominittee, as proposed earlicr, may be

resporrsiblc lor irs pj'oper rrinning.

7. Conclusion
Our national ecolromy .is nori,passin5r lhrough a

critical stage. This is also reflected in the acti=

vities oi our industry'. It is high time,that rve
perceive the problern ancl concentrate our eilbris
inCividually and coilectivciy.

various resaarch
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We see that our scholars go abroad ancl solve
the problems of those countries brilliantly. There
is no reasorr, why the same people cannot solve
the problems of their own enviornment.

Our Government, industries and research orga.
nisation .must come forward sincerely to tap this
resource. Our researchers must also face these prob-
lems boldly and squarely.
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