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TRANSFER AND DEVELOPMENT : A PLAN OF ACTION 

FOR A LEAP FROG IN THE 'RESIDUAL'
 
M. Nawaz Sharif 
Iqbai. Mahmud 

Introduction: 

In the industrialization of barig± aue ;i,, tril. 'il'st Ciioice 

with respect to techolog were conIlpUat '\-'y ea y. Iraustr'iet 

which could help) the growth of agricuituie, a~r-, se. 

industries, e.g. jute and traditional rprouuction units for inpcrt 

substitution such as textile, sugar, steel reroliing mills etc. 

got preference for obvious reasons. The t echnologies involved 

were not complicated. For instance, textile, jute and sugar 

technologies are simple and repetitive. But succeeding choices 

are more difficult. The tiext chcoi ce is for mor- intermediate 

products, complex techiiolog:. and eeuds highfer !-ill levels. These 

choices are difficult, and requir - exterisi\v- hackground studies 

and search, and highliy qIiili fi ed scieritists and techlzlogists to 

advise. 

Recent studies made for the Plannin- Commission indicate 

that fiscal and firiancial policies had very little impact in 

improving the total factor productivity or increcisizig investment 

in industry. One speculation is that it is p-rhaps due to lack of 

emphasis on technological innovation. According to Nobel Laureate 

Solow, over 87' of the growth of the LUS economy between 1900 and 

1950 was due to productivity erihancement largely attributed to 

technological innovation. 

Towards Technolozr" Based P1anninc: 

Iith the acceptance of technolocv as ani important strategic 

variable in development the need emer-ges for establishing 

modalities and institutions for the cri.tic'al process of 

integration of technological considerations ini ratioiia1 planning. 

Obvioiisly, depjcndin g on, tie go VL.VIIIl'iIA I plol c\" planning pra'ctices 

and preferences, such modaliti es, p.rocediart-'s alzd ilis t it lt i olls 
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will depend oi, the ciia!ig iw sit nL t:i.., uh itiilladls However,. 
there are certain elemenlts ini tl .11,J i process wliich rc-rai 1 

CotifloZ to all SitLnIat 1011S . H C'I L I,:Lt :. in c iIde, iriter.alia 

planning nechariisri ., ci dii jerejit ,,.. 'L-. .t levels,ari ous 
institutional arr tmtziiiL.i 'u t i*ij1l.-j' K,:.- t L 'V .'.<: i IL O idU1 

the ( Friell XiLiKu I " -t i,oicyi 'i t t *m . AL .L1Of I lrOin tinlh I,, 

ti e, the oiper t io,,. l i hii,..nc1e -L-.' f'.,i Hi pllu elletitat i .a:, 

and the moniloi Llldi 1j \I lun.ciitii ;' \Z&'1 levels. 

.. _in 

The integ rat ionn f techn c16 --j l Co S i ir t io s dui'i 1 tle 

natioial 1atxi in, p rL ),C .. : . tIi ,v ',LL.'%,i, t O Laike place invol\ Lnl,5 

ce rtain basic: steps, viz., 

SomIl Np regs.-;I rv qt i:': I tntTn1illjl , :.r,-il 

: Establishment of a Vi ionrn;tljfltol,-.LLW1 i,)VlS. 

Bluilding:i a sceniario in thi- Form oif lOh teri Pr n.I-C-CI-Tit -

Plan :hici it Cn1L.i C ies :.t;i -t rate4ic are as for 

devel Oplent . 

Acceptance of [T(.chnolusoy ,t.. :l tit .'.i ltht. .tr.,te'ir Vriiblc. 
: i: ria d.--vC.c,,C,nI plaus , l:io-ramn es i1adClassi fying iunal 


:r.jects into tI o t ., -*-I .1m1i ',c ,
, - I t. vLz. t!ipoloIn't 

Tech nolIogy ].onain EvoIvjng 'iechnc.ogy Dcn.ain and the 

Exporting ''ecilinology [,'otnAi 
:4; Establishment of I.ibl ic b- well :i; V:,.i\d -.t-cior technoLogy 

alSsesgslnllcft meICchi-1llisil .s a.t M ,__"., i,,: I'mor rioral ltvx- s. 

CClear identi ficiitio, of tr, " rE.cII,,oi-c,gjcal alp.s an d 

,Vi:,,'l11 i t. bi.ased iiLox e ' ,' i 'oriti zt ion ofir.-i on ,tnia 1 mnd 

remedial ineastures . . i, %,','eviJI IeveJopmtieilt goals. 

41: 	 o1 0 1-1ill01, I ;-1',,:-I ifle h;l'Odl i.L io1 Cjf o\ t.-t 1 I ' "11':ilSill s in tihe 

f'orl of .L." i[ F iS c.I I ;i1,I "i liii .d1 1 j V i n s T r III|l 1 S i T 

or'"11 f I h' i -. - h. - L iII l I [,.j'i ,I ,,1., C L,_.r-. the pol eIntiaI 

and ):il'oJIICit e ie&\ C-1 olmc-t1i t inl tJle sI Ieg Ic areas taki r g iTt o 

oo s i dievar ioll Ii ie , ,, L tIIII hi o gy,ri I oIr 'h " :w r 



Implementing i nvestnient l(-c.jis i os to bridge the gaps, 
e,:plore the potential arid promote development'. 

* Introduction of' rev i e,' mon i ,tril back'1z*ir. fr-od mec hanisins 

at appropriate levels. 

Rationa]e for Govt-w ru r-ri 1 l ii- izila e.1 

End of the colonial era after World War 11 usher'ed in aji erd 
of development planning for new,I i d .,c- n t count I'ies . Some 
degree of government interventi on and cerit ri direction of the 
economy have been eviaeirced in practi,..ll all I developing 
countries. Particularly , the houth Asian countries chose to 
implement their develoi:,nient plann. i hrou li ;t mix of investment 
allocations, guiding policy instruments arnd restrictions on 
market mechanisms. However , .i ftc-r nearly foir decades of such 

planning efforts these countries are no-where near the growth in 
productivity shown hy some East Asi.n1 'ollltries during this 
period. The latter countries h made rapi p vioress through 
liberalization, e:p.c,. pror o ion ;L-,7i v i \41te initiat ives. 

Nevertheless, even i n these ri e tie I i rstccint .. , irnitiati j'es for 

in ject i n techno Logy i ri I lie et-,ont-.ji or I'v he produr r iv tyi rei r 

taken under -the aegis of actJ\ e i intermediaries in- the :lbl'i c 

sector. Whil e 1:the Soi t h .s i;,ii coun r ries trV t t folIlow The pol icy 

prescriptions for li be alizatJoj , the vi taI catalytic role of the 
gove rnment in prornor inri t echito 10-.y ;llotIi I not he Inde rest imal ed 

The rationale for governmenit i nit iatives in national 
technnloL4y base-d de.10--jv iol:tili-lll .ft '1 S 1*,n be siummarized as 

follows: 

- Inability- of |Priv:,.te seclor to npp,[,'.iate ade-quate share 

of total gains for such effor'ts.
 

- L.:perfections 
 in c.tpita1 m:irk.ets. tdhich precIides anCtoma r i c 

provision for brining about t i-Chnol o ical changes. 
- [ Nh d equacy of nita ket Inoch z :l r.o co rdinatre a d dlirect. 

large scale cross sectoral deelol.ment initiatives.
 
- Social fa i Lures 
 in the dissemii at ion of cWesi[c-ri teveo and 

:1 

http:Priv:,.te
http:et-,ont-.ji


intensity of' scientific and technological iiiformation. 

Additionally, some Iorm o' critral dir ectioni is perhaps 

necessary because:
 

- Human Resource Development and bui1dinl Of technological 

capability can only Lie viesed f rom counTry wide 

perspective.
 

- Strategic macro-level iiiipl i cat i oJIS o' -iterliaLional trade
 

need to be appreciated centrally. 

Creation of appropriate ciinicatt for iechnolic.v is one of the 
principal prerequisites for technology based development. In 
addition to the conventional ministries, goverriment departments 
and agencies, some special efforts and institutional initiatives 
are called for if creation of proper technotogy climate is to be 
aimed at in the country. From a survey of the special policy 
measures adopted by the countries itt the Asian -eqinln it appears 
that those with success recoras j, Technol oy -based development 
had set up some key in si itul i, ;i1l iti-rn.an eme nTs for absorption, 

adaptation and imlproveeiit oi' inj]orted techuiol ogy as well as 
innovation of vrolicts for intern ,1 i i;, t i';&,. lli addition, they 
had institited mechanisms for initerest coorainal ion and overall 
formuL [ation arid review of c'rnss .ec1 c", prr'-,ramimes for 

technology development and trading in techJiiolog?. 

Technojoical ner-ds of Banglartdesh ioliistr :: 

The downward trend of commodity prices in the world market, 
and the depletion of no-reierl';,ihe nlhlit-a] resources throulgh 
increased e.;port make it essential Tor Biangladesh to diversify 
its indstrial hase and e |.icio *,n"t marit tej goods of high
 

technology content t'cr improving its balance of payment 
siluation. But, Bangladesh is realizing thril once it competes 
with the developed economics ini tbe interiiational trade, its* 

4I
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industry must. be basea on moderin tecilnloloy. Fuy.thermor'e, in at, 

increasingly interde'erdet wo-id, a d i ] i.c-r-aiL en[.,irlsis oil 

carefull.P selected areas of spec-i i-zatioui an auo]:,tioJj of* the 

make-some and buy-soh t- tecrinolu'O , e_.v r .:ent 2 'OP 

sustainable oevelopmeiiL l herei ore., aceca- JCnz Ci . 1 j tli W IId L1ISu.Irv 

that do 1iol taikce 1,]ovi." ecOLllj1 .j Iprwl'opl1.t-liII , Ie liv-'lI -- I11;.1%' 

commit financial resour'ces to less pioducton euIas. 

lrn the beginuni iii jilosti. idiist i:. in I I itdtsh .ilj 11 ho% LLU 

be based or iinj:,OtC-d tec'Inolog.y. I helE. o' - , at necess.ry to 

have an effective inecii'niSM fo t i, ris imtilatiou of thes& 

sophi sticated technologies iml:port ed from industriallzed 

countries. However, the pirivate e-ter1',rises in Bantigladesh, being 

very small, can hardly afford to have their own manpower and 

facilities to carry out thi s flucl1 ion. The necessary R&D 

(research and development) actJ\'ities require a long-term 

investment which cannot h- hoi-ve b'y smii1-sca e pr-ivate 

erterprises. It is, thus, desir-able To have an institutional 

;r arangemenit to per foruil tihe filri c j olI s - I" . [s-Cl ioan, il'ci isition , 

assimilation and adapt ation of ap]i'o)i"Jat- idVar,ced lec'lnologies 

'oy' both puiblic and privat.e iind v in hlii2ii risht o I,,:- able lo 

produce ex;portable i tems . F t't heI,,o j'.. , i t j s through thi s 

learning process in rtdapl ing l lpoit 'elI 1 l 1'i" togies .hat t ihe 

capability for produciJi, rjew tec-lriolJo-jc. ai'e acjulired. 

Forms of' Tpclinoglov in I ndust.ry: 

To assess the e-i sting institutional arrangements, 

particularly the F?&.L svstem ii B g 1 adesh , it is desirable to 

understand the characteristics of :ioduction technology in terms 

of its different einhodiment forms. 

Technology is most commonlJy per"ceived to be only the 

physical I'eans ft.- " L..ac'Ik box" used for l:rodur'tioi. As such, the 

importance of tbe related s;i lls, informal i on and -- iaungenient are 

http:necess.ry
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o fte, iot realized. There iore to fac 11i tate a thorough 
unders Land i 1 t and for effect -ve 1-,AJ i("v Formu I at i o , cons i dera 1 rion 
of the, componientL of the tec'jjiu oc.y bJac:-bo:; may be useful. 
The fouLr irlter'ein i.teCd coCmbC -)Fs ':~

(]) 	Technowave -- (b,,ec'-enboc-a ] iy~jcj 1acl i ie- ii:e 
machines a ujd fa ci. or i-s whii , adVa. 11', --- 11 'C. I 1'oC e-s 0; 
subs t i tult i o01 o a by I1('W f ci' l-.1- 1 v ' p-r ..e'i liiajic(-


2 	 Huma niare --	 Persorn-emnr-oied i nil ViduLh abilities Ii JIe 
ex]pertise and cr eat i vit y , %J,i Acivaric es thou1hg the 
acquisition of higher level skills for increasen ef ficiernc. 

(3) Inforware -- Document-embodied known facts like theories and 
designs , whi c, advances throu_ h the accumulation and 
systematization of |rnowledse for time compression. 

4 1 	 Cir aware -- I ritt it ut i on-enbod icl Ii rikaze frame wo rk s 1i he 
ket j,ma a g eie-r t an d n,a ctsiIci advances through all 

evoIutiona -y r.th for her-r1 ( comrce-!.i 

Technology is being b'oad]y defi ed to ii cJlude the st.ted 4 

components because the 4 coml:,onc-nt s are close yso c oomplementary
 
that the deficiency or wea],ies! of 
 one wi 11 reduce the 
effect iveness o" o h(er compor1 1 ,t s d- I I ca I I y It ma,y bz r-i e 'ant
 
to state 
 here that economists wJo fia ve raised the role of 
tec'hnolog. iii produrtion and grwiw I t., elevated levels decompose 
techinology into "em:odied" ana "disemb-,odied". the former may be 
embodied in machine (Techrio%,,,-e-) or man IImrt,tilwa e ) . Embodi nent
 

n man, better h now)i in economi 
c" ]:a rJ a ice as jjtuuima n capi taI , 
inc ludes managerial a d ent 1r-l '.]'elleir aJt CI l..ac itic-s as wel 1 as 
worker siidl. 

The 	 disembodied part refers to 	 some facet-s-of what we have 

( 
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called orgawere aria inlorware. DiseLbocied i echnjology raises 
productivity anid groith wi thout any ad ait .i o, o. or more thanP)roportaonate y a j i ic'rease ih tOhst L,-t'LJl.,I y nel, aid 
machines. Econiomists and ci ejj i sts/techicigtza., thus, see1 1 agree o, the broad ocefi'L i ci of techoi o:y Jii'Ic -t heVL'.
 

E.istijnL it-iS 2IL2 
 t ioim2 a'ral-lenenis : 
HI&VaiI no ted Life ilipr- ftl-lfli -e-ni oiC I I o . essent ij-

for Jndust'ial deveJopmen.t ol a (C1nft . I I a %--.c el E t,,e
shortcomi 1 of ithe existgs ii iisT ii i ioi.' I or i je fiej,i f'o r
technology-based devel opment ij ban gI aaes l may Lecome cLuite 
apphrent First set of. wi' I known pioLi em. ii -e: 

(I) Private 
sector. R&D is totally absent. Public 
sector 
R&D
 
organizations suff'er aue to old and outdated facilities, 
which 
are not maijrtaij)ed propeirly, and hence poorl y
utiliz'ed. 

2) As 'Lind a 1 locz i ol is innadetj ii;ti c- , mOS1. o i the R&D money is 
spent oil sal ai es ( e:ipl oymert genei~at i on ) of sta fI who are 

permazierit arid are eri,qed in resenvc, in 1.oo miany areas with 
sub-critical resources. 

(3) There is too much emphasis on prodnaiig-, something new 
(scientific ]riowledge) with inadequ te measures to 
cominmerc iali ze r eseerc l res,i s ( t ech i i Ick n wi' hn . 

4) There is vjrtually no i FstiTiut i cia arrangement fo r 
syst eraltic digesli oI and add:l:.1.a t in of t eoc'Ihio I og i es imlort ed 
by irdusti-y. 

Besides the above set of well piblicized I.,'ohlems, there aralso more serious proliems wijich are often not realized. Some of 

7 



these are:
 

(I) 	Activities are primari ly dire ted t o tc-cfhro.ar-e (object
embodied physical facility) i-elateci [D ai,j thje othei' three 
colpoizients of teciinolo-.__ Ciiuui-l,'-rc- , ;-li I'- Oiyh=zre Iail-i 

are 	 a tca Itotally ignored. /i aut1&,:juc t c a t t . tO 1hE 

system leads to obVaoLIS ;-J ii 'e-. 

(2) 	The value o f info r i a t ic,-, (0 C Cu 1, t e U f a c t s) , na 1i .:et 
orientat on aidi .he i1Qo'1. '%ic- oI' tic- iLt imitet& resourc'e Ir 
technoio;ical de\'eIo]:,mej)t Ch unLaii, ware ) a'e very oft eis 
undermined by traditiou admi 	,
, rig id 1istL'1.i e control, or 
scientific discipline based mainagement style. 

(3) 	 The R&D organizations are not g,-ared to Ihc- needs of local 
industry and Bangladesh economy Research is done for 
research's sake w;ith virtual i s lcioiu i o. R&D activities 
from I]:stream ( academic ) and dcviistreaam industrial 

activities.
 

(4) 	 No for e qyeffort st rat formuilat ion through technoloy. 
assessment , techno o. aidfo recast iis mor, itoring world 
techriological ti e.n f'o. the bt.-i-i'i1 oi bra ~lc bIh industry. 

To those who view a research institute as an assembly of 
people busily. engaged in laboratory in\estigations directed 
toward the production of new knowledge, Banglades], economy does 
not a:pear ready for sitc,ias ii,.si ituiu but ladeshe. b;i, i zilust ry 
and government need the services of an institute which can 
perform hroader finrtiorio 1 hatl .iiust 'p-iier-tioii -.f new 1]not I'edae. 
This institute must riot suff'er from the pr'oL,]ems mentioned above. 

8
 



Rationale for a (hane: 

In order to achieve aesirec resulits, two policy opt ions are 

available. The first is to vo\'V IoI e of the existing 

institutions into one that is reol4i rea. TihL' secu~no is to create a 

new entity. The first option would run into tht, vested self

interest as the chanLes reclI ired ci'e U t ye' cLo eti c butOS- k,'ill 

involve major sugary. Therefore, the second is to be preferred. 

Another reason for es.abl ishii g such a noew inust.itutio would be 

an attempt to get out of the present hopelessness by testingt the 

feasibility of something new in the I.tl.-,cish conLeXt -- an 

independent institution, directly linked with industry, operated 

on the principle of contract research ci,,l contract employment 

with the potential of drawing uack capable Bangladeshi 

scientists, engineers and economists now employed overseas. 

The institute would have to be free from domination by 

government as well as industry; its studies would have to he 

objective and res:,onsive to the needs of Bangladesh. Its services 

would inndoubtedl.y include economic ;i,,n engineering feasibilitv 

studies, assistance in the importation and adaptation of modern 

technologies, i nlfo It- t io [ ervicesc , ;tnd [ a L C,C.'t1 o T,y 

investigations. However, uiless tie staff has access to modern 

equipment, it rannot provide the sf-r:vices required arnd also 

preserve its technical competence. Furthermore, a schedule of 

reasonable rcei mbursement needs to be cro; ted that. Wi I L pe rm i t rhe 

institute to attract and hold a hig~hly comletent staff. 

The role of the inr.it ire for iudustrial I&D in Bangladesh 

will be to open a wi ndow on and develop. an effective 

coiimunicntl.ioh chalnel with world .s,"iei,, nnd i pchnoLogy. [t must 

achieve an adequate le&\el of support for ftsndaitill studies 

nec:c-ssary tor the r-on inilel deveLoi'lieni tof its sua L'K ilP giv La1 

major attention to applied studies of ilmpoir'litce for technology

based devel.opment of al. ldesh in ".sc \rv. 

9 



Implementa tioi Schedule 

It is envisaged that the proposed centre, more or less to 

conform to the 15-20 year perspect'Ve jplahj shall be developed to 

full maturity over a period of 10 to 15 yeats. The implenientation 

schedule shall have three vwse (I) ILatI'Oductor'ydistinct 'iz., 

Phase, (2) Growth Phase aiid (3) .k t t't-LlPhase, Lar:h phase ,' i il 

have a time frame of' five years. JuL1in4 the initial halt of Lhe 

first phase no invettm-rtr i I [,141,1t is eflVisaged. buri,,t 

this period a core team of itwitidiScil',1inztry ex]erts will carry 

out an extensive terhlnolog i cal UeCe,. ,1d Ca.t ,bilitieS Of the 

country in order to identify gaps aitd opportunities for 

industrialization through01 ahsorpt ion of impor-ted technologies and 

application of some locally generated techiologies. During the 

second half of the first phase rest--chi (-li ini i ti t eriarice, trzouble 

shooting, replication and adaptation oI' imported teclljologies may 

be carried out.. It is hopeld that i'il-ic this period the cenr-e 

would begin to prove its abilit" to ttr ict contract research 

frni local inldustry. 

During the seconid five year per-iodl or* the growth phase more 

creative R &D work leading to im:roventeii of imported technology 

will be undertaken. It is 'tiirini this period most of the physical 

plant will be put in place. Dunring this phase the centre may 

begin to earn some revenuie to .up-. ' I it )ro-_namle ifrom its own 

income. During the fiiial phase the ce[Iste may be expected to 

reach maturity when it can look forw,;trd to becoming self 

suipporting at the end of the fiftet ,', year developmelnt period. 

10
 



L ist of Studie arid I¢esearc. dcI ivi i ii i,- fa It' -fIf 
introductory. . 

During t1he iiti al phase the pC .oseu r:or'e "UJJAlshL cav 
out technology neeeds and Caplabalil y st 11 i!r 10t i , I sy:.E-'I i.
industry I ev- s !,wel as Sec LoraI I eve s, Sk ll h sC s- 'II Ii C,;
Iirdustries/sec t ors may theii be a _',r'e at - c, co .,iz, i [i e OVCep ji
nationa I t.ec 1ijo oAy 11hed- s nd ca;,l it j -. ., Th -ic .Ct:flLl.- ,UIi, ,
followed is outli ned belowi: 

(A) An Overview of* the ]ndustr'y-/s ectou arnd q1uzlitat .e 
Assessment of Technological Capalility.
 

An overview of the industry which is to 
be assessed is T.o be 
carried out dmainly to indicate where the country stands in the
global sc'ene. Though there car, be no specific- format for tihe 
overview, it should briefily deal withi major achievements and
capabilities of the country in r'on:,mrii son i,'ii; h sel rted develop:ied
coutitries. It will be necessary, al the same time, to carryout a
general qial iiiitIivi.- assessmen~t of thF t-chnol Io ic',1 r aprIbilit y of 
the specific industry/sector wii h reference to the same 
industry/sect or in olther r'oiml iries. 

(B) Sector specific studies of niatic'ial ca:albilit.ies 
(1) Assessmenl, of Nttuiral Resou res: This wi ll involve 

preparation of inattural resource ].'ro'ie of the country withrespect to type, availabilily and c.'haie ,, .- rn over time,
Comparisons call lie made in terms of .aranieter such as the share 
of the couni-try's t'e.sotirces ill the - [obrl stor.k or (lillt; ill of' 
resources per capl ta. 

(2) Assessment o f lhilmuinan ]'h is w
s Thiscr ill in\ol'e
analysis of coillitrv's humanj resoiirces in terms of ski]]
distribution, labouzr forc- si r'lic tii-e eni'd cha,, e pal . ern of
distributiol over time. J ri thi£ analyses human resource is to 
classified iwith rr-sp .c-1 to thI- l a . I c n 1,1i ed i il Opl ,;l I i oil 



maintenance, 'ep] iction, adapta..ioji, improvement arid creation of 
transformation facilities.

(3) Assessment of Technology ln1'L';tVlS I uz'e biase: Iii this 
:respect the strength arid linkagts .oj de\elopiaIOIL chains of thefour forms of technology (i.,. T:,hi~o%,. N1Lt,,ar-e,ot'oraIr ave 
and Orgaware) and their lirikagt-s with COfl, promotionl agents for
technology capability dc\'eloui,-iVs l '. .. [1J1 's, i i
institutions, Information Ser'i ces , Jaia:;ejent . Advisory, and 
Development Finance insr it ii ions. 

(4) Assessment of Technology Cliiate: this wil include
analyses of previots plans an p-o'iorammos, their impleieritat.ion 
performance, Existing wecharij snis fo- ma1ing technological
decisions and implementation mod,,Ilit i-s. 

(C) Industry speci fic capability s tidu e-
For ear.h s e Icc t e indtd,I.t-yri se ; f:,=o 1 . r . ., f .LIow i itg i s 

to be undertakeii: 

1 ) Import, Export, Conisti .tioii anld Prodcictiozi of' nat-urai 
resources, semi finished goodk., COiSmier ".4oods and capital goods
ITechnowareJ ini the fortm of t1'ans 'o.Cm- tion Facilitie. a e I.() .0 e 
assessed,
 

(2 ) Liniova i.iveness of* the indi.s try ir terIs of otltpu|ts and
transformation facilities (LeciiliOWaire} used are beto evaluated 
against sone standard me;tsi ce. j'w: it theThe io, or i rdis ty ,itili
respect to iJ, t.rOdtiC I ion, giotht i, a d II a t u r i r y p ha s e s o f 
technological IiFe -yc Le is t.- I,, :.:e. :-e . 

Speciai13 c I, a i-a c t er i s t i c* . I' t c-c h it osi a re iii t e rins o f
application hav e to aL i ndii ca e . l ist ii-,, uises o C geieric
cluster and spec-i ij:' techriologie-. hav', to , n-alysed.
 

(.t 'l'ech-iulo '." c:ou t 't Lut iou 
 I ' Ii:te I o .he carried out 



.using recently developed techrolog nEIasu'emCIt LeChniques which 

.provides means to assess the "IechrCJIooy C'olienL Added" during a 

transformation process An an indust..'y. such , yses canu provide 

o,valuable complementar.y measure to i (- .c,jlvelitiona J] "value 

'dded" calculations. 

(D.,	Identification of Needs and Strategies 

() Analysis of' naticnal sccio-ecuo wiOc: objectives and 

derivation of technological areas of reluvanct. 

(2) jorecasting world market and technoloaica] trends -for 

guiding the analysis of technological areas of relevance. This 

may.Involve, prediction of obsolesc'ence r'ates, potential 

substitutes, setting R&D priopritJes for long range development 

and~jprediction of skill r--cjuiremei, at variows level:. 

(3) Exploring potentials for lea'-frogging in technologies 

which are scale-neut ial, sys tem idc-peiu-iili-it irtri' a suich statein a 

of development that eventual catc], lq: is pos.sible with a little 

extra effort.
 

(4) Derivation of' technological nc-cds ii.:iijq the basic make

some buy-some strategy awid dividing such needs into three domains 

namely the linport g Tri.lr-chio l y iom tii, ibtL Evol\v il Endogenoias 

Technology Domain aid E:,l:,orting Techlio) ogy Iiomajis. 
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List of _1 ob1,[2 .,e I c 1.i vi t i h Lb -;v co rd i. 1 '. o. thc-
Ill i-o Iju t op", 0111se[ 

(A) ]esearch dii Lc t(I t Owards boette, nalyteratore of existing 
technowarce n'o]\'ingn .L.U.]e shootio d ic' 11 olo acIA Vi tes 
like prototylc. productjonl ol sseu t ia] spa re ,larwt nanufactured 
by engineerinsg industries. Sett l. up of mechanical and 
metal liigic-at] stiida rd. . Neta II uI.g i Ca l i1)%,si inE Li otjs -on huzs i 
treatment and surface t rea tneini of J oa. I y niaufact.tired spare 
parts, tool steels, noh-fterrouls n et;,ls. S;lvar.e J;irs mny he those 
required for genera] engineering u,., te.-;tile internalJmchiuery, 


comibustion engines, railwny and na'wi l 
 0se etc. 

(B) Rfesearch may also be directed tDwirds reliabil]ity of 
electronic components, standardiznt ion., testing and 'ua Ity
 
control services 
 for the growing local electronics industries. 
Trouble shooting, maintenwnn(:e, redcsign and chor.kiutg of process 
control systems in e;isting ndusiries aid development of design 
capabiJity in this suh-sector m;. he RD oh.j-rI ives. 

(C) Design and prototy:,e :roduction of selected items of food 
and process i ndtistris, rlesirn of r'elevarl instrumentnitior for
 
the process unl1Jis 
 so desigied. ]Design and devciJopmr-nt leed based 
pilot .illits for agrolmaCied i,,sI I .it.:'. Idee i n of exzisting 
process itidustries to meet stricter eaiviruonmentnl standards;' 

(D) Conti nu .tion of technologic-al n r;tsoireitient. studie- llnderftaken 
during the earlier phase. Feasibility studies, systeni studies, 
Cesign er ineering si die.c; on comi .tiacI hasis.rs Establieihnment of 
technoJogical dat a ha sc, proc(edure for regiJar forecasting of 
world t c-c-hr [,o, i c:a I t rc-rd s (ia (l ce ,dn I i under taken during 
the earl i phase) 'iImgJlic-erini, ec'oiom i4.. & mnnagement studies on 
contract basis. 

(E) Gererl ii:tLe.rial i ,t ing and clhemic.ail ant.lysis services and 
system design on colwt ract bhasis. 
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