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Introduction:

In the industrialization o! Dbangtavest,, the irst cholces
with respect to technolog)y were conparallyvel!) e€ax)y., lnaustriies
which could help the grewth of egricultiure, agro-baged
industries, e.g. Jjute and traditicnal proauction units tor import
substitution such as textile, sugar, steel rerolling mills etc.
got preference for obvious reasons. The technologies involved
were not complicated. For instance, textile, Jjute and sugar
technologies are simple and repetitive. But succeeding choices
are more difficult. The next choice is for nore intermediate
products, complex technology and neecas higher =Lill levels. These
choices are difficult, and reguire extencgive haclkground studies
and search, and highly qualified scientists and techunologists to

advise.

Recent studies made for the Planning Commission indicate
that fiscal and financial policies hiad very little impact in
improving the total tactor productivity or increasing investment
in industry. One speculatioﬁ is that it 1z perhaps due to lack of
emphasis on technological innovation. According to Nobel Laureate
Solow, over 87% ot the zrowth of the US economy between 1900 and
1950 was due to productivirty enhanvement largely attributed to

technological innovation.

Towards Technology Based Planning:

Wwith the acceptance of technology as an important strategic
variable in development the need emerges for establishing
modalities and institutions f{or the c¢ritical process of
integration of technological considerations in national planning.
Obviously, depending on the governmeunt policevy planning practices
and preferences, such modalities, jprocedures and institutions
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will depend on the changioy situation in bangladesh., However,
there are certain elements in the prannins process which remaiun
common to all situations. These clement o tnelude, interalia,
Planning mechanisms oi. diilerenhtl azgeliCies al - arilous levels,
institutional arraugements 1o Lechnolest aseersment prrocedures,
the poljcy lngtruments tormulation and modilication trom time o
time, the operaticonual liubages neces-ary ot plan twplemcntation,

and the monitol ‘us ang review mechallsms ol various levels.

Some Necessary Steps in Tnlezrafed o ey

The integraticon of technolcegical considerations durinzg the
national planning process can be vicwed 1o take place involving
certain basic steps, viz.,,

#* Establishment of a Vision aod Development Goals,

# Building a scenario in the form ot lons term Perspective

Plan which identities cevtaniln strategic areas for

development .

# Acceptance ol Technology as e tmportant. SrrateXic Vaviable.
# Classifying national development plans, programmes and
projects into three techoolosy demains, viz., Importing
Technology homain, Evolving Technology Domain and the

Exparting Techuoalogy Domaiu.

* Establishment of public as wel]l 43 privale sector technology

assessment mechanisws at applopriars (uncriona)l levels,

# Clear identitication of the rtechnolo2ical saps and

GhRportunitics based on above analvsis and prioritization of

remedial measures bLuseda on overail daevelopment goals.
FoIntroduction of goverunmental intervention mechinisms in the

torm of Jesaud, fiscal and tinencial policy instruments in

order to bridee the taentoiied 2ops. evploce the potential
and promate development in the strategic areas taking into

considerarion all the tonr camponcurs of fechnolowy.



* Implementing investment decisions to bridge the gaps,
explore the potential and promote development'.

*¥ Introduction of ‘review, monitorineg ami reed back mechanisins

at appropriate levels,

Rationale for Governmental Tniijutives '

End of the colonial era after World war I1 ushered in an era
of development planning tor newl:y independent countries. Some
degree of govermment interventiocn and central direction of the
economy have been evidenced in practically all developing
countries. Particularly, the South Asian countries chose to
implement their develowment plans throuch o mix or investment
allocations, guiding policy instruments and restrictions on
market mechanisms. lHowever, atter neariy ftour decades of such
planning efforts these countries are no-where near the growth in
productivity shown by some LFast Asian countries during this
period. The latter countries have muade lapid proaress through
liberalization, export promorion plrivate initiatives,
Nevertheless, even in these countries, thne lirst initiatives for
injecting technology in the economy far higher producrivity were
taken under ‘the aezis of active intermediuries in the public
sector. While the South Asian counrries try tu follow the rolicy
prescriptions for liberalization, the vital catalyvtic role of the
government in promoring techuology shonld net be underestimated.

The rationale for government initiatives in national

technologvy based deveilopment o1 lforts ean be summarized as

follows:

= Inability ot PFrivate sector te appropriate adequate share
of total gains for such efforts.

- laperfections in capital markets, which precludes automaric
provision tfor bringing about technolozical changes.

- Llnadegnacy of mavket mechanlzm to coordinate and direct
large scale cross sectoral development initiatives.

- Social ftailures in the disseminarion of @desired level and
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irtensity of scientific and technaological 1nformation.

Additionally, some iorm of cgntral direction is perhaps
necessary because:

~ Human Resource Development and building ! technological
capability can only bLe viewed trom a couniry wide

perspective,

- Strategic macro-level implications of international trade

need to be appreciated centrally.

Creation of appropriate climate for techuclocsy is one of the

principal Prerequisites for technology hased development, In
addition to the conventional ministries, sovernment departments
and agencies, some special efforts and institutional initiatives
are called for if creation of proper Ltechnology climate is to be
aimed at in the country. From a survey of the special policy
measures adopted by the countries in the Asian region it appears
that those with success records in technology -based development
had set up some kevy institutiounl arrangements tor absorption,
adaptation and improvement of imported technovlogy as well as
innovation of products for internaticusl traae. 1o addition, they
had instituted mechanisms for interest coordination and overall
formulation and review of cross sectaorval rrogrammes for

technology development and trading in technolozy.

Technological needs of Bungladesh industry:

The downward trend of commodity prices in the world market,
and the depletion of non-renewahle natural resources through
increased export make it essential for Bangladesh to diversity
its industrial base and export manufactured goods of high
technology content ftor improvinyg its balance of payment
situation. But, Bangladesh 1is vealizing that once it competles

with the developed economics in the international trade, its-
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industry must be based on modern technolcgy. Furthermore, in an
increasingly interdependent world, o deliberale emphasis on
carefully selected areas of specialization ana adoption of the
make-some and buy-sowe technology stratecy are czxzential tor
sustainable aevelopmenlt. Therelore, aecislions Ol hew 1hdustry
that do not take proper account oF wolld LedhhGlogY malbel  may

commit financial resources to less production enas.

In the bheginning mogt industries i bancladesh will have to
be based on imported tecnnology. Tnerefore, i1 1S necessary 10
have an etfective mechanism tar the ascimilation of these
sophisticated techhologies imported from industrialized
countries. However, the private centerprizses in bBangladesh, being
very small, can hardly afford to have their own manpower and
tacilities to carry out this funcrtion. The necessary R&D
{research and development) activities require a long-term
investment which cannot he¢ hovrue by small-scale private
enterprises. It is, thus, desirable to have an institutional
arrangement to perform the fTunctions ol selection, aciquisition,
assimilation and adaptation of appmropriate advanced technologies
tor both public and private industry in bau2ladesh to Le able to
produce exportable items. Furthermore, it is through this
learning process in adapting imported t1echnologies that the

capability for producing new technolozics are acyuired.

Forms of Technoloey in Industiry:

To assess the existing iInstitutional arrangements,
particularly the RADL svstem in Buugladeshi. it is desirable to
understand the characteristics of production technology in terms

of 1its difterent emhodiment torms.

Technology is most commonly perceived to bhe only the
physical means as "black box" used tor produrtion., As such, the

importance of the related skills, information and -manngement are
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often not realized. Therefore to tucilitate a thorough
understanding and tor effective pulicy rormulation, consideration
of the components of the technology "black-bouny" may be useful.

The four iaterrelated COMPONE LT e

(1) Technoware -- Oboect-embodiea physical facilities like

machines and factories whicl advances threueh a process oj

substitution af olag by new for better periormance.

(2 Humanware -- Person-emncdied individual abilities lilke
expertise and creativity, whicl advances through the

acquisition of higher level skills for increasea efficiency.

{3) Inforware -- Document-embodied krnown facts like theories and
designs, which advances threuah tlhe accumulation and

systematization of knowlsdse icor time compression.

{(4) Orgaware -- Ingstituticn-embodied linkage frameworks like
Managenent and marketing, whicn advances through an

evolutionary grewth for herter comperition,

Technology is being broadly defined to include the stated 4
components because the 4 components are so closely complementary
that the deficiency or wealkness of one will reduce the
effectiveness ot other components drastically. Tt may be relevant
to state here that economisis who have raised the role of
technology in producrtion and growih tu elevated levels decompose
technology into "emhodied" ang "disembodied". the former may be
embodied in machine (Technoware)l or man (hamnanware ). Embodiment
in man, better known in economic rarlance as human capital,
includes managerial and entreprenenrial  coapacities as well as

worker sikiill.

The disemquied bart refers to some facets~of what we have



called orgawere anag intorwvare. Disemboaied technology raises
pProductivity and growth without any adaition oi or more than
proporlibnately an increase in coustant-capacity men and
machines. Economists ang scjeutists/lechuoiugjsm:, thus, seem 10

agree ol the broad getfiniticn of technotosy emjptoved here.

Existing Iinstitutional arrapgement s

Having noted iLhe lmportant elements or technologsy essentinl
for industrial development on & Competlitlave bassc, e
shortcomings of the ENISTIng institutlionnl arrancemncnt for
technology-bacsed development in Banglaagesh hiay Lecome quite

apparent. First set of well KNnown problems nre:

(1) Private sector R&D is totally absent. Public sector R&D
organizations suffer due to old and outdated facilities,
which are not maintained properly, and hence poorly

utilized,

(2) As fund allocation ls inadegyuale, mosti of the R&D money is

spent on salaries (employvment generation!) of svaft who are

permanent and are encaged in research in too many areas witl

sub~critical resources. -

(3) There is too much emphasis on Producing something new
(scientific knowledege) with inadeguute measures to

commercialize research results (technical knowhow) .

(d) There is virtually no institutional arrangement for
syvstematic digestion and adapmtation of techuoleogies imported

by industry,

Besides the ahove set of well publicized Iroblems, there arc

also more serious problems which are often not realized. Some of

.~



these are:

(1) Activities are primarily directed ¢ technovare l(object-
embodied physical tacility) related Ral and the othier three
components of technclouy (humarnvware, inrorvare ang Ol'Eanware)
are totally ignored. lnadegtale alientionh 10 1the total

systew leads to obvious tallurcs.,

(2) The value of information laocumentea facte), market
orientation and the importance of the nwltimale resource 1e6r
technological development {humanware) are very often
undermined by tradition, rigid administrative control, or

scientific discipline based management stivle.

(3) The R&D orzanizations are not geared to the needs of local
industry and Bangladesh economy. Wesearch is done for
research’'s sake with virtual isclation ot R&D activities
from upstream lacademic)] and downstream (industrial)

activities.

(4) No effort for stratesy formulation througzh technology
assessment, techlinclogy forecastin: and monitoring world

technolcgical trena for the beneriit of bangladesh industury.

To those who view a research institute as an assembly of
people husily engaged in laboratovy investigations directed
toward the production of new knowledge, Bangladesl econom)y does
not appear ready for such aun institute. But Bingladesh industry
and government need the services of an Institute which can
pertform broader functions than just generation of new knowledge,

This institute must not suffer from the rroeblems mentioned above.
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Rationa%e for a Change:

In order to achieve desired results, two policy options are
avaiidble. The ftirst is to evolve one of the exlsting
institutions into one that 1is reguired, The second is Lo creale a
new entity. The first option would run into the vested selr-
interest as the changes required are not mers cosmetic but will
involve major sugary. Therefore, the sé&écond is to be preferred.,
Another reason ftor establishing such a new iustituticn would be
an attempt to get out of the present hopelessness Ly testing the
feasibility of something new in the sanzsladesh conulext - an
independent institution, directly linked with industry, operated
on the principle of contract research amd contract emplovment
with the potential of drawing wvack capable Bangladeshi

scientists, engineers and economists now employed overseas.

The institute wonld have to be free from domination by
government as well as industry; 115 studies would have to be
objective and responsive to the needs of Bansgladesh. Tts services
woulcd undoubtedly inclwle economic il engineering feasibilirny
studies, assistance in the importation and adaptation of modern
technologies, information services, iund labocatory
investigations. However, unless the stalt has access to modern
egquipment, it cannot provide the sevvices regquircd and also
preserve its technical competence. Furthermore, a schedule of
reasonable reimbursement needs to be crceated that will permit rhe

institute to attract and hold a highly competent staff.

The role or the 1usriture for industrianl RAD in Bangladesh
will be to open a window on and develop an effective
communication channel withh world science and 1echnology. [t must
achieve an adeguate level of support tor fundamental studies
neccssary tor the continued development ot its statt while giving
major attention to applied studies of importance for technology-

-

based developmenr of Bangladesh iudustrev,



Implementation Schedule

It is envisaggd that the rroposed centre, more or less to
conform to the 15-20 vear perspect:ve Plan, shall be developed to
full maturity over a period of 10 to 13 years. The implementation
schedule shall have three distinct ﬁha§¢§ viz., (1) latroductory
Phase, () Growth P'hase and (3) Mature Phase,. Eacihh phase will
have a time frame ot tive vears., During the initial halr i the
first phase no investment 1o pbhtsical plant i3 envisaged. Duriug
this period a core team of multidisciplinary experts will carry
out an extensive technological necds and capabilities of the
country in aorder to identify gaps aund opportunities for
industrialization throungh absorption of i1mported technologies and
application of some locally generated technologies. During the
second half of the first phase research on maintenance, trouble -
shooting, replication and adaptation of imported technologies may
be carried out. It is hoperd that during this period the cenrre
would begin to prove its ability 1o attruct contract research

from local indusrry.

During the second five vear period ov the zrowth phase more
creative RAD work leading to improvement of imported technology
will be undertaken. Tt is during this pervicd most of the physical
plant will be put in place. buring this phase the centre may
begin to euarn some reveuue 1o 3uppelrt 1ts prosvamne from its own
income. During the final phase the censtre may be expected to
reach maturiry when it can lochk forward to hecoming self

supporting at the end of the fiftera yvear development period.

0
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List of Studiec and Research activities in 1he fiest half of

introductory phase

. S ef ke ecentre
During the initial pPhase the pProposed core froup,shaly carry

out technology needs and Capability Studles hoth &l speviigc
industry levels as well as sectoral levels., Suih asscssnentce o f
industries/sectors may then be aggregatea 1o obtain the overaill
national technolosy neede and Capabiilities, Te proceaure ta be

followed is outlined below:

(A) An Overview of the Industry/scector and gunalitative

Assessment of Technological Capabiility.

An overview of the industry which is to be assessed is 1o be
carried out dmainly to indicate where the country stands in the
global scenc. Theough there can be no specific format for the
overview, it should briefly deal with major achievements and
capabilities of the Country in compariseon with selected developed
countries. It will be necessary, at the same time, to carrvout a
general qualitative assessment ot the technolozical capability of
the specific industry/sector With reference to the same

industry/sector in otherv conniries,

(B) Sector specific studies of national capabilities

(1) Assessment of Natural Resovrees: This will involve
preparation of natural resource protile of the country with
respect to type, availability and change pattern over time,
Conparisons can lie made in terms of parameter such as the share
of the country’'s rescurces in the global stock or guantam of

resources per capita.

(2) Assessment of Human Resonrces: This will involve

analysis of country's human resources in terms of skill

L
distribution, labeour force strucrture and change pPatiern of
distribution over time. In this analyses human resource is to

classitied with respect  to the fraction ehgaged in operation,

)]



maintenance, replication, adaptation, improvement and creation of

transformation facilities.-

{3) Assessmeﬂt of Yechnology IntTrastructure DBase: In this
.respect the strength and linkagés_qr developuwent chains of the
four ftorms of technology (i.d. Teohnowaree,, Humanware, luforware
and Orgaware) and their linkages with Common promotion agents for
technology capabilijity development such as RDI'y, HED
institutions, Information services, Munazement. Advisory, and

Development Finance inscitutions,

(4) Assessment of Technology Climare: this will include
analyses of previous plans and Programmes, their implementation
performance, ELxisting mechanisms forr making technolugical

decisions and implementation modalitics,

(C) Industry specific capabilily studies
For cach selccted industey, asscsament of the following is

to be undertaken:

(1) Import, Export, Consuwption andg Froduction of natural
resources, semifinished goods, consumer goods and capital goods
(Technoware) in the form of transtormation facilities are 1o he

assessed,

(2) Innmovariveness of the industrey in terms of outputs and
transformation ftacilities (Technoware) used are to be evaluated
against some standard mensiure. The position of the industey with
respect to introduction, growth and maturiry Phases of

technological lifte cvele is te be AS N hed,

(3) Special characteristics ot teéchnovare in terms of

application have to he indicat e, Lsisting uses of generic,

-~

cluster and specitic technoloygies have (o b analysed.,

(4) Technology contribution analvees have to be carvied oul

te



using recently developed technology measurement techniques which
yrovidés means to assecs the "Technology Content Added" during &
transformation process .in an indusiyy. such wnalyses can provide
a svaluable complementury measure to the upnventidndh "value

added" calculations.

ADY’, ldentification of Needs and Strategies
(1) Analysis of national scoice-ccunomic objectives and

derivation of technological areas of relevaunce.

{2) Forccasting world market and technolcgical trends tfor
guidiﬁg-thé analysis of technological areasg of\relevance. This
maY@ith]ye, prediction of obsclescence rates, potential
substitutes, setting R&D prioprities for loug range development

and .prediction of skill requirement at various levels.,

{3) Exploring potentials for leap-frogsing in technologies
which are scale-neutral, system independent ana in a such a state
of development that eventual catch up 1s possible with a little

extra effort.

(4) Derivation of technological necds using the basic make-
some buy-some strategy and dividing such needs into three domains
namely the Ilmporting Techuolegy bomain, the Evolving Endogenous

Technology Domain and Exporting Technoliogy Dbomain,
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List of probable ReD_ acrivities ih the second _half of the

introguciory phase

{a) Research directed 1owards better mmintenance cn'fexistjng

technoware involving troulile shootldg‘pud replicontion activities
like prototlype production of cesential spare puarts manufaclured
by engineerinsg inductries., Setting up of mechanical and
metallurgical standards, Netallurgical investications - on  heni
treatment and surface treatment of Jovally manufactured spare
Parts, tool steels, noh-ferrous metals, Spare parts may be those
required for general engineering use¢, textile machinery, internal

combustion engines, railway and marine use etce.

(B) Kesearch may also be directed Ltovards reliabiiity of
electronic components, standardization, testing nndiéuality
control services for the groving local eloctronics-indﬁétries.
Trouble shooting, maintenance, redesign and checking of process
control systems in existing industries and develdpment.of;design

capability in this suh-sector mar he RAD ohjectives,

{C) Design and prototype production of selected items of food
and process industries, design of relevant instrumentation for
the Process units so designed., Design and development need'based
pilot plants for avrobascd industrics. Redesign of'gﬁisting

Process industrics to meet stricter environmental standardsy

(D) Continuation of technological mensarement, studies undéfféken
during the earlier phase. Feasibility studies, system'sﬁhdiés,
cesign engineeriug studies on contrnct hasis.s Estnhlishmonp-df
technological data base, procedure  for regular forocnsting of
world techuological trends (based on studies undertaken during
the earlier phlace) Fngincering, economic & management studies on

contract hasis,

(E)  Genernl wmaterial testing and chemical anilvsis services and

system design on contract basis.
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