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Tod.17. more ud more areas of our life are being influen...w by 

technology. From nuclear weapons t..l nuclear power. f l'Ul'l 11p&ce 

uploraUoa to atellite baaed communlca~oa aysteln • from procJuctlon by 

bldutrfal robots to genetic Blflaeerlag • life la direcUy and iacntaslngly 

belag abaped by technology. .. this perspective • the inuaedl::te need 

"for the mucla neglected area of Research • neveloa1111enl acquires urgent. importance 

for a deYelaplng eounb:f like PUlstan. Pakistan la lagging behind significanUy 

In reaearch efforts. 'l'llere are very few ln8tibalioas in the country which are 

rendering 8UCla senicu. As these lnatlWUon11 are malllle'I by poep7e possessing 

highly advanced skills and vast experience • tbe cost or se~ic.-es or these insUtule1> 

ls high and beyond reach of mnall scale lnve8'ors. alost o( the research and 

development activity In Pakistan la undertaken by su"'"' ll • U ccutres aaJ sect.oral 

research councils and lDstitutea of the federal government • universities , 

provlllcial research Institutes , extension I advisory stations and testing and aun-ey 

units. The moat Important research orgaalaaUona are : 

(a) Paldatan Couacll of Industrial • ScientlClc Research. 

(b) Appropriate Tecbnology Development Organi11ation , 
Jalamabad. 

(c) Pakl8tan Jnduatrlal • Technical Auiatance Centre, 
Labore. 

(d) Colton Te.W. llldult.rial ReHarcb • Developmem Cena.re. 
Eancbl. 

(e) Metal llldutrlal Benarcb • Onelopment Cent\"e, 
Labore. 

(I) . a.pr BeHarcb IUUtute , Hydmlbad. 

(I) Leather Jnduatl'J Dnelopnent • ae ... rch Org11nlHUon, 
lalamabacl. 
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2. These research Institutes although. give an ini1•ression lh:it there is 

a well developed infrastructure ud considerable research activity in the countQ" • 

yet llaia appear:ance ls rather mlslttadfng because nolwltluotanding their 

Dlllllber the effecllveneaa ol rese:an:h la Uaese organlsalluu~ Iii greatly unpaired 

due lo Yl!rT severe weaknesses aflllcling them. &>me o( the01 are : 

(a) &lb-critical level ud excessive fragmentation or scientific 

R•D effort meaaurect in tenns o( personnel • equipan1tnL • 

funding etc. 

(b) Wat of conducive envlro11111eat for creative research work_ resulUng 

from factors such as inappropriate org:aaisalional structure • 

cumbersome fiaaDcial and administrative procedures. lack of 

professional freedom. 

tc) AblleilCe of effect.Ive mecbaalllD for linkage of research 

efforts with country's ecoaom le planning process. 

(dl 18olatlon of UMt acientlflc research communily lrom the product~n 

HCtor of the ecoaomy, their research efforts thus lack the sustained 

momentum tbat can come from its cbanneUsallon towards variable 

goal. 

(e) Lack of effective CClllllll•lcatlon and disN1DlnaUon or reaearcb 

re1Ultl to the proapectiv• end-uer• , ab8ence or appropriate 

mecbanilllD for proper utilisation and commerclnliaalion of reaearch 

re1Ults. 

-, 

• 

• 
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3. In view of the abo-ve, Govenment of Pakistan htts set up a high 

powered Nallonal Cammlasivn for Science and Tecbllology ( Nl"~T) which 

Inter alia • was entrusted to {01malate eO'ecUve policies regarding 

promotion of fruitful research acUvltles in the country. lt>ecial emphasis 

on research and development was laid in tile country's Cilia fivr year plan 

( 1983 - 88 ) as can be aot.lced ill the Qoveramenl o( P:akl:ilan's iadustri:d 

policy statement in this regard. 

". • • • • • Private sector will be eacoarapd to set up R•D facil illes industry-

wise. For this purpose, .llldustrles will be. asked to eannark a small part 

of their pre--tax profit for DD • GoveJ'lllDent has already allowed deductioD 

from Income from bualaess or profession of any amount. paid to a recognised_ 

sclentific research Institute or a Unlver•IV to be used for sclentiflc research 

or tecbnlcal training related to tlle .,...._.. of tile assessee. Similarly , 

any u:peildlture·_dlrectly Incurred OD ISCleatlflc research in Pakistan related 

to the bulness carried on b;J tlle ........ or any amount donated to U.. Fund 

for promotion of Science and Teebaologr In ·Paklataa ls, subject to certain 

limits , eligible for deduction for 0. purpHe• of Income-lax. The prlvale 

aector muat full) avail of -this eonceuloD to Ht up MD lnaU&utes or. contribute 

to a reeoplMd DD Fund ID Ille private Metor. The ll•IJ •hould aim at : 

,,, r1111D1 up o1 tecbao1oe1ca1 PP ; 

(ll) perfection of dnlplns upecU and caterlA1- lo lbe chanctn1 
pref•rencn In forelp man.t.; 
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(iii) quality standard Improvement; 

(iv) packing ad packaging lmprovemenl ; 

(vf absorpUon ad diffusion of technology , after import , 
on naUonal level , and 

(Yi) eUeclive capacity utilisation and increased 111-uduclivaty. 

Tbe prupoaed ladustrial policy and procedure com1nilltt will pea·iodically 

review progress _of R•D eUorts by the industay and institutt- necessary 

correcUve measures • if so warranted by the situaticu1 • • • • • • • " 

4. Accordingly NCSf made various recommendalions which can be 

lhmlllariaed as :-,-' 
~ 

(a) All the existing research institutes may be given an autonomous 

character and abould undertake goal oriented research in 

accordance with national objective. 

lb) -: Adequate finuces should be provided to ensure ercective 

- implemttatatlon ofeprogramme. Financial and administrative 

procedurea should be simplified. 

(c) Serlol;.8 ~flcieaey In adequately trained ma111M>wea- in rcaiearch 

lnstl&utes •bould be made up as 8Peedily as poasible. 

- (d) Research ln&U&utes mut be provided necessary resources and 

develop 8*quate pilot plant faclUUes. 

l 
i 
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(e) R•D cells should be established in all nalionalised and large 

private lmlustrial "'stabllshmenls for facilitating let.-hnological 

Improvements on a continued basis. 

(f) ScfenllOC consultancy services in various lecbnical fielJ:s 

lnclu-Jiag R•D work should be organised in the 1Mlhlic seclor 

on commercial lines to cater for impoa"lanl yl"ujecls within the 

country and aliroad. 

(g) Research in universities should constitute priority goal and the 

requisite budgetary provision made to achie,·e it. Fo1· this 

purpose well-equipped laboratories must be p•·ovided as cauickly 

as possible. 

(h) .Jolat committees of representatives or industrinl and research 

establisbments should be set up to provide li:aison and linkage 

bel.weea the two sides. 

(1) A national centre for technology transfer •hould be Kel up lo assist. 

later alia , In GOllection , analysis and dissemination of infonnallon 

on technologies and to render advise, wlaen asked fur, reg;1rdin' 

negotiating technology agreements on moBl Cavutmthle terms and in 

unpuckaglng technologies. Tbl~ cent.re lwafidrK m:tlnt;1inina; lh1h1on 

wiU. techiaical cells in the ministries I departmrnls will also maintain 

a data bank for storage and diHeminallon uf infoa'lnallon rcgardln1 

• plan'8 , machinery , proc:e .... H8 and rr"ulls '":lrt"ied UUI loeallV 

and abroad. 

I I I 

I I II 
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U) Local conaultants should be actively assocbled in all C."q•it:al projects 

lnclmllnc foreign aided projecta • as far as .,..,...lte • Oil the basis 

or ~xperlence. 

(k) Avallablllt7 of high level manpower for researcla arllvilies should 

be er.-red thn1up training • exchange or peraomael bel"-een uni\·er

slllea and BliD institutes • deriving maxbr.uan advantage rrom lbe 

national talent pool scheme • ctillaation of relind eminent sclenll&ts 

and teclmologlBts on contract appointments • improving service 

condltlona and provkllng laceallvea for scienllfic and techDical 

manpower • creating conducive environment for creative work elc. 

(l) Isolation of Pakistani scientists and technologists from world centres 

of knowledge should be removed by providing adequate opportunities 

for close lnternaUoaal liaison. 

5. TbU8 for the Brat Ume. a comprebenalve plan and the policy package 

for the pnimotloa of reaearcb In &cleace and technology m. beeD formulated 

by the penaeat wblch If JM!r811ed In lta entirely will have far reaching 

effect OD tbe cuaamerclallaaUon of ruearcb actlviUe• in lbe ,·ounlry • and 

provide proper Hakap• between roearcb , IDdua&.ry and lnslltute• I 

unlver1m ... 
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6. In pu1llmDCe of the above policles • research :and develupmeat cells 

have been created iD tbe major units of the countn loa· H:un11le • Sl:ale 

Engineering Corporatloll of Pakistan which controls and maa:ages a wide ca-uss-

section of tbe esigtaeerlnc industry in the country producing v:ariety of complete 

plants aad capital m_,.inel',J • light ngineerlng goods :and strel rolled 

produc.-l• In tho pllbllc aea'!lor b.,s t!t?:tlftd Hirn'""""" ha ;all ll• 111.er:alil•~ u11it:a. 

The UDits are apendlng about I 'I» ~r their total sales tun10ver depending 

upon the nature o( tbe lllcD acUvities being persued by llarm. The present 

R•D activities are directed mainly towards improvement in rau:ality of the 

existlDg producta , product design and manufacturing techniques in orddr 

to improve the competlUveaess of these products in · I.he market. Thus 

the commercialisation of thv HD results has been lbe naain objective of Ute 

lllcD of tbe units. Tiie examples which follow would show tbal encouraging 

results have beeD aclaleYed in the eommerciali~lion o( d~velupme:il activities 

on research per .... in these uwiits : 

(a) A metalhlqleal factory In public sector producing intennediary 

•Dilaeermc prodllcta IUCh as caslinp and rorginp was able to 

lmprwe Ila Ales bJ about u~• prim•rily on a"'-wunt of reiearcb 

and deYeklplaal llanugb lmprovenaa or me&al• c Ir• and SI.eel 

and .......r.naus metal ) , llaelr qualitJ and reducUoa la cost. 

(I>) Aaodler .a ID public Melor producla1 llpl enpnnrlag eood• 

•ucb ae ,....,. , dieMl engine• , elecl.rlc nie&or• etc ba• b.een 

carrylns- 118 UD acllvltla on &be lmprovcm'!nl or de•ip of 

II I 



.. 
I 

! I • -8-

electric motors mad lmptovement in horse power I weight ntlo 

of diesel engines In order ool only to 1nalnl:d11 llleir W:.1-e but 
-

also to lnereaae it in a market which b:as re~nlly become bigbly 

compellllve. The company has mel with p:u·tial success :and • 

been able to increase its sb:are In· the market In re&pect. or these 

products by . 31,. 

(c) Yet another unit producing complete p.Jants and bea\-y capital 

machinery-had to face severe competition against silnilar imported 

products and was compelled to quicly improve design and technology 

employed in its product which should corirorna to l~ international 

standards. In this connection lwo pronged aUack was launched. 

- - Firstly • technologies were acquired Crom the internaUonally reputed 

firms of industrialised world and secondly. in house UD activity 

bas been accelerated to Improve Its own p1·oducts. This company 

bas also aclalned IAICCess in not only incrr.asing its sales la local 

market but bas also been able to conf'idenl.ly orrn Ha pruducts to 

foreign market. 

'I. Englneerlnc lndutry however is a dllfic:ull and c:oanvlex sector. • 

Research I• cosily in.this area and fund• lor IRIC'h purpuu are llnaited, 

9Ghletlmes not available at all. In addlUon , in u deYelopln1 country 

• 
like Paklataa , engineering unlls are alway• ~onfronted wl&b the 

lmporl. of similar products from giant mulU nntlonal• who have ,, .. 
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advantage o( econum y of scales. Consequently. Ur 1n-ufil an:ar.;ns o( tlae 

engineering industry or developed counlrfes like Pakist:in clo nul :tllow Ill: D 

al lhe graBB ruol lrvt'.l. In lhe fin."ll nn:dysia. U1ey l1nve lu fnll lt.•u:k u11c.n 
• 

lhe rccours: or acquiring readym:ade avalL'lble forei.,a lec:lmulogies and 

• , 

· then if necessary make an aUempl to further improve upo11 lhem. It 

would therefore be imper.alive £or a comp:u~v in :a c1r,·rlua>ii1g 1.'UUntry tu •nost 

judfoiuusly ullllsa lts i-esuaarces on llfri> and wnccmta-;dr it:; eUurt:t unly in 

such areas which prom lse better chances of success and quick return as 

otherwise the limited funds available !or this purpose would be ill spent. 

without bringing any COllllllerclal results. For lhe illuslralion of lbls 

point two case studies are cited below. 

8. . Case audy - I 

8. 1 One of the companies in Public Sector unde11ook developn1ent. 

of a 'reaper' for harvesting in late 1981. The 'rea1•rr' w;as driven by :an 

agricultural tractor. The Company bad undertaken this BIJD work hoping 

tbat with expected rapid farm mechanisation in Pakl•lnn considerable detnnnd 

for reapers would be generated. 

8. 2 The design or the reaper bad to incorpo1·a1e the followln1 analn 

• poinla :-

(a) Consistency with local farmtn1 pracllccs 

(b) Relatively hlper speed of harvest.Ing 

• (c) Minimum shat1erln1 lo•1e• / sra1A lo•H• 

durln1 harvealns. 

I • 
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8. 3 In order to arrive· at the main re:1•.ua·es of lhe a·c:a11e1· and 

l•s lechnlcal apecUlcaUona • dlscussluns were held wllla ag.-lrultua·:al 

experts • Agricultural Research Jnsl!tules and liar. r:am1crs. ll lr:ansr>h·ed 

tbat lhe reaper using overhead collector reel mecb3nism with inclined Oat 

belt conveyor had Casler cutting speeds and mioimwn ~r:ain lu:•ses. The 

development 'A'Ork WaS therefore CORL"Cntratcd Ull this l)"llf" u( a·~:ll•Cr ill 

association withcountry's Agricultural Machinery Rese:arch Inslitule ( .A).IRJ ) in 

September. 1981. The first proto-type was produced and tested in 

December 1981. As a result or this trst I trial certain modifications 

were ldenlifled necessary for impl'Oving the design. For example • the 

main structure frame was found to be weak. 1'he da·h·e arrangement 

needed modification • wooden cleats on lbe conveyo.- belts needed to be 

replaced by rubber lugs and the speed of the cu~i.er needed w be increased. 

8.4 After incorporating the a~ove modifications second lest I 

trial WH carrletf out In Aprll 1982. a.bsequenUy mure modification had 

to be made In the design for Improvement. The lhh·d trial of the modified 

prototype was carried out In December 1982. This lime the performance or 

the reaper was found to be'more sal.lsfactory. Flnall.v, extl'n&lve field teat 

trial• were carried out by a team of experts. 

and also by the farmers I users. 1'hia lime again, certain 

1iructural machine elements weaknelH& were di•,~ovca·ed nf Lcr long use or 

the equipment. In the period January to June a.& th, design was perrecwd 
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and it was oonfinued that failQre of components was far less than those in 

similar ca1npetitor's models. 

8. I 1'htt rlcn•lotncnl wnrk took abaul 3 years and during this 

pe_rlod cumpany la.-.d to spend its considerable resources on this job • 

Unfortunate1y. commercialisation of this development posed Imm~ 

pl'OOlems and tlaerefore return on the investment made on R•D of the produet 

is yet to materialise. 1'1tbough the product bas been designed specifically 

to suit lucal e11ooitions, yet tD9 Pakistani tanners an: hesitant lo adopt 

mechanical me:tns of iurvesting as they ar"! accustomed to mam1:tl farming 

pract~s. It was proved to the farmers throu&-h actual test I trials that 

the grain lo.ss in 1nanual cutting was about 3 to 4'1> while in case of reaper 

(' the losses were only 1~. This obviously meant con-

siderable bene£it lo the farmers. It is hoped that with education of fanne!'S, 

extensh·e demonstntion of the equipment and persualion I incentives provided 

to the farmen the uae of the reapers would Increase in com Ing years. 

9. Case Qudy - II 

9.1 Yet another company , also in.the Public Sector , undertook 

development or a llllall agricultural tractor ln the year urn. The need 

ror this d...~elopnent wa• felt ln view or the .,,vernment'• stre .. on the early 

mechnniHllCJr. or fa"" Ing In the country, nnd the rer.ons of auccess of •all 

lr:wlorH In fa rm lntt In l!OHntrleB like Jndh1 , Chinn nnd other Pnr F.nele•·n 

l 
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" 
countries • The design wurk was inilialed In late I !:12 b:u1ccl on a 11roto-

' 

r 

:.. 

t, 

! 
f:. ~ 

i ./ 

b 

~ 

lype or :a anall lrnctor :av:all:ablc with OQe or lhe agrk11lturnl c-ngilteel ing 

worksbopa. The first. proto-type or lbe lraclor w:as 1>mduced in March 

19'13 along wf'h cert.ala implemcnls. The design h1co1110ratcd locally 

~ 

~ 
.~ 

available matedals and components. The prime movtc"1· or tile tr:u:tor was 

'(.; 

~· a locally made dle~l engine. The 1>rolo-type was subjl"l.-tt"<l lo thua-uugb 
t ,;.:, 

·n. 
f. 

lavestiptioaa umler local field coadllions. For this pu•llOR 20 proto-lypes 
., 
i 
i_ ·- 1 .. 1>f the tracL.ra were produced and dist~ibuted to. some of the reno"ued 

aVfcullara~ research lnslitutes, government farms and SOUl~ progressiv~ 

Janner• for undertaking extensive field trials. Jurir.g trials it transpirN 

that tit., ma~hlne was not suitable for the job it was designed to handle. 1·t.e 

main weaknesses noted in the design were : inadequacy of power , inadequate 

ground clearance, defects in transmission and clutch mechanism , the belt 

drive ayatem , and the manuol control system. 

9. 2 The design of the tractor was modified to remove the defects 

meaUoned above and aubsequeoUy field trial tests were w1de11aken once aa:aln. 

Tbla time tlie performance of the ·tractor bad Improved - yet It was far lrom 

perfection. The development work at this al.age had lo be dbrcontinued for 

lack of flaaaca. It WU &180 felt I.bat Liie COBl of JH'Ulluc:t.lon o! I.his lrau"'r • 

wa• very blp u compared to •lmllar Imported tra,•loa·a. llence even If Lhe • 
deslp had been perfected lbere wa• little chance for su"t"essful commerclallsallo1t 

• of tbl• product ln the country • 
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1 O. Conclu•lon : 

, 
Thia ls only a short account of _tbe current SL"'lle of lbe CG11uuerl"i:al 

c research and development in Pakislan. A country W"hich has managed 

to acquire fairly respectable profile in the field of industrial dPvelvpenenl 

am! tecbaological know-bow baa to al14md lo It» lllrlJ 1~-ds far murc 

aggressively but selectively. It can not afford tu CriUer away ils limiled 

resources and"eaerglea on entering basic re&e3rch in all fields and every 

concelvatle sector. At tbe same time. it caonot neglrcl tM scope oi 

original and essential research which the country'& industry • agriculture 

aad techniques call for In order to provide dynamis111 and conapetitiveness 

to Its over all econom le development. 

' 
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