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R&D

in Pakistan

By Kamal M. Habib

of textiles increased from go million square yards in
1949/1950 to 741 milkion square yards in 1963/1964
and is at present over 800 million square yards. The
preoccupation with production left certain weak links
in the research and development sector as, for instance,
in prospecting for petroleum, the establishment of
steel plants and the manufacture of fertilizers.

Research organizations and councils

The Department of Scientific and Industrial
Research hud its birth in pre-partition India during
the Second World War. Kesearch Councils (The
Indian Council of Agricultural Research and the
Indian Council of Medical Research) trace their
histories back as far as 1912 and 1929, respectively.

i The Author: Kamal M. Habib
RN s the Director of the Scientific In-
formation Division, Pakistan Atomic
Energy Commission. He was formerly
the associate co-editor of the Pakictan
Journal of Scientific and Industrial
Research and editor of Science and
Industry. He has written numerous
articles, ncluding '‘The Way. The Pakistan Councsl of
Scientific and Industrial Research, the First Fourteen
Years” published sn Industrial Research and Develop-
ment News, Vol. 11, No. 2, pp. 44-47 and "' The Chemical
Industry of Pakistan: Development, Orientation, Curvent
Trends” publishel in Industrial Research and Deve-
lopment News, Vol. III, No. 2, pp. 15-18.

sectors, namely, industry, agriculture and service
(infrastructure), has yet to be aclieved.

The report of the Scientific Commission in 1960
represented a turning point in the evolution of research
and development (R & D) in Pakistan. It was this
report that suggested the integration of research
laboratories functioning as disjointed and scattered
units. Among the other measures recommended were:

¢ Provision of facilities for the research organiza-
tions and the utilization of the results of their research
for over-all development;

@ Provision of increased incentives for scientists;

® Closer liaison among the constituent Research
Councils.
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The crude fraction acting column of the Karachi refinery opened in
1962. The present capacity is 2.1 million tons cf crude oil

The Commission also took due consideration of the
fact that “‘a number of important branches of science
are either completely ignored in the universities or
are very weakly represented”’. Among these were
bacteriology, mycology, entomology, physiology and
marine biology. Today, discipiines such as computer
technology, oceanography, inorganic fibre technology,
cybernetics, aerospace and rngineering technology
are indispensable to the integrated growth of national
industry. Moreover, planned R & D not only assists
industry to grow but also to generate new industries.
There is an urgent need for the establishment of
research associations in Pakistan, particularly in the
more developed industries, such as textiles and jute.
To date, research in this sub-sector has been carried
out by the Central Cotton and Jute Committees.
The formation of The Pakistan Pharmaceuticals
Manufacturers’ Assnciation is a good augury, but
work on the standardization of drugs, research into
domestic medicinal resources and manufacturing
techniques has not yet been undertaken. A stimulus
to the formation of research associations in Pakistan
might be provided by effecting changes in the taxation
system and by initiating awards for research and
industry.
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The Government considered this question on the
busis of the recommendations of the Scientific
Commission of Pakistan when the National Science
Council was formed, in 1961, with the following
functions:

® The preparation of plans for R & D, indicating
the problems for research in fields approved by the
National Five-Year Plansand suggestions for p-iorities

® Scrutiny of the programmes of the constituent
Research Councils for purposes of budgetary clearance
by the Ministries of the Central Government;

® Assessment of the results of R & D and of
measures recommended for the utilization of these
results;

® l.aison with scientific bodies in other countries
and with internationait scientific organizations;

® Elimination, as far as possible, of duplication
in the research programmes of the member Councils.

Two ancillary organizatio: s are at present being
operated by the Government. These are the Central
Testing Laboratories and the Pakistan Standards
Institution. These bodies, together with the proposed




The Pakistan institute of Sclence and Technology, Rawaipindi

Institute of Physics and National Standards, should
lead to the improvement of product quality. The
Pakistan Standards institution maintains divisions
concerned with setting specifications in the mechanicai
and civil engineering, textiles, chemicals and agricul-
tural sectors, besides operating a metric svstem cell.
It also set up a division for the certification of trade
marks in 1963.

The Third Five Year Plan fixed the target of a
GNP of 62,765 million Pakistam rupees; but ex-
penditure on R & D, taking into account all the
government-sponsored cesearch organizations, is barely
0.13 per cent of this amount. It has now been decided
to increase this proportion to 2 per cent, which would,
in turn, represent a ninefold increase; that is,
574 million Pakistani rupees a year. However,
increased investment on R & D does not necessarily
lead to a corresponding increase in the GNP. Invest-
ment of this kind must be ji.-tified by the implementa-
tion of its results, and tljs is not possible unless
various research organizatfdns and the private and
public sectors are regarded as a whole, and there is
free exchange and co-operation between them.

Communication of research resuits

A meeting point for the divergent streams of
research is required. Since educational mstitutions
m Pakistan are now receiving higher grants for
rescarch schemes, it micht be feasible for the Govern-
ment to co-opt an aavisory board for relations with
universities, in which the National Science Council
and the member Councils and other organizations
co-opted under the aegis of the Mimistry of Education
and Science, could function.

One of the most important factors in the smooth
transformation of a process from the bench to
manufacture is documentation, but in all developing
countries this is a bottleneck.

One way PCSIR secks to deal with this problem is
through the publication of a series of monographs
and the quarterly, Pakistan Sciemce Abstracts.

Status of R&D

In certain fields, R & DD has reached a highly
advanced level, as in the gamma-irradiation technique
applied to agriculture, reactor technology and in the

39




coustriection of mrclear power stations (one at Karacln
s nearnig completion and o second, with a 2oo MW
capacity, 1 plinned ot Rooppnr, East Pakistan),
In other spheres, snchas polvmer technology, the
metallurgu al aindustry and chenncal intermediates,
R & D st also seek ~olntions to
problems siuch as

1t lags belid

® lhe constant water shortage on the Makran
cost e West Pakastan (where one desalination plant
1~ bemg established and two more are planned) ;

@ Dcpendence on the vamfall i East Pakistan
durmg the wonsoon pevod o provide water tor the
div season,

® Motestatiom and  ~onl stabihzation m West
Pakistan,

® Materlogeumg and <alunty of the sl
® lhe abuty of pite to compete with other
hbnes, notahhv poly propy lene,

® Deparatinn b the geotectorie maps of hoth
provinees

oo ce one wstane e, arrigation research m East
Iakistan v preat challenge. Only
Lo0h mithon acres ot the wrable Land s rerigated
that provinee compated with 27 nnlhon acres in West
Pakistan When the tarbela dam, one of the Largest
cibatanent dane o the workd, s completed by the
end ot the Towrtle Fove Year Plane (1975), there
shonld be nigauallon aore feet of water available
st o West Palastan by aghg Tt as also heen
torid possible o wcrease water sapphes dunng the
iy season e Fast Pakastan by stidies of sonl perime.
abthty and gronnd water velonty by the application
af tadiosotope technmies, by mecasurmy the water's
natunal tritwm content Land ths deternnnimg its ape
i alhed parameters
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Inte retting, the process m wlach jute s submerged
e stagnant water for eighiteen to twenty davs
ovder to release the fibres, has shown that, with the
addition of nreaom a solntion contanmg the € orchariis
oltioriy vanety ot ute, the fibres are released moonly
ten divs Tarther work on the mechansm of rettmg
throngh nuore orgamisiwe culture as i progres- 1 the
tesnlts o these mvestreations are translated mto
practue,  moreased  productivity should  result,
particalarly as the prite rettmg season m East Pakistan
Lasts Tor onlv two months

The mtroduction of R & D into agneulture has
bronght some pleasamt surprises. The target for svheat
prodinction m 1964 1970, accordmg o the 1evised
Plurd Tave-Yein Plan was about 5404 million tons
However, with the development of the Mexir-Pak
wheat vanety, contaming & gene that renders the
plant msensitive to the sunligh., a production  of
O < mllca tons resulted in 108, For 190, the vield
s estintated at 7 nullion tons, almost double the 1951
production hgure. The inerease in the production
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of e has been o less dramatic, because of the
mtrodiuction ot the 1R 5 and TRS riee - neties,
which were developed at the  Internationid Rice
Research Tastitute, Los Philippines. The
gamma-radiation techmqne, when applied to cereal
should, o the long nm,  also produce
drought- and  pest-resistant vanieties, The CO-547
and CO.Lo54 sugar-cane viarneties  have, together
with several Ishurdr varieties from 1<ast Pakistan,
mereased  the  cane  vield  thvoughout  Pakistan.
Work on simflower-seed il s also in progress and
should and in offsetting the vegetable-oil shortage in
the country,

It s evident from the foregoing three examples
that the agricnltural sector, which contributes the
largest share of the GNP, hasfelt the impact of R& D.
It is mamnly through the R & 1D work in agronomy
that the country will in the next three to four years,
produce 2.5 million tons of ammonium sulphate and
550,000 tons  of triple superphosphate each vear.
East Pakistan will also have a nitrogen, potash and
calcium (NPK) fertilizer manufacturing plant.

PCSIR has undertaken the classification of medicinal
flora i Pakistan and instituted pharmacological
studies on natural drugs. The establishment or the
National Health Laboratories and the Natural Drugs
Reseiarch and  Developme:nt Institute at Islamabad
and Chittagong should provide further impetus to
the R & D) work in the drugs industry,

Banos,

Crops,

Researchers

The majority of scientists in Pakistan find employ-
ment with private concerns but, in most of them,
the manufactunng processes are already estabhshed
<o that the function of a scientist is, at best techno-
comuercral. s i result, the private sector offers
little scope tor the application of fresh ideas. When
research associations are formed, however, the danger
that i large number of teclinical personnel will be
msemploved will be reduced. There are bright spots
nke the Tarbela dam, which, it is expected, will
emplov 1,000 engiaeers during construction, and the
openmg of more colleges. The Government is also
constdering the establishinent of a scientific service,

Al too often, o developmg countries, scicitists
who return Tvom study abroad and have handled
sophistrcated  equipment must deal with relatively
commonplace problems that have little to do with
their fields of research. As a result, they are over-
qualifiecd for the work tlat they do, and theiv rraining
and experience are not exploited as there are too
few jobs requiring their gqnalifications. This situation
cannot be cxpected to clumge overnight | ideed, it
15 hkely to persist for vears to come,

Such problems are not peculiar to Pakistan; they
are endene to all developing countries, and no
mtegrited R & D plmning will be possible unless the
thought processes of scientists, their fields of speeial
mnt rest and their aptitudes have been taken into
account.,
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