RECENT DEVELOPMENTS IN THE ORGANIZATION OF
SCIENCE IN INDIA
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InTRODOCTION

L. In tho presont articlo attontion has boon focussed on the institutionnl aspects
of ecientific work rathor than on tho sciontific activitios thomsolves. No attompt has
boon, theroforo, made to review the progress of rescarch as such; and only tho broad lines
of dovelop have been indi h is worth rocalling that significant advances had
been mado in ancient Indis in h y, chomistry, modicine and cortain
branches of biology. From about the third contury B.C. thero wero closs contacts with
Grooks and from tho oighth or ninth conturics AD. with the Arabs through which
thoro was much oxehango of scientific idoas and knowlodgo with tho Middlo East and Europe.
Tho atudy of scionce and modicino continuod with vigour during tho poriod of Buddhist
influonco till the end of the 12th contury. This was followed by a poriod of goneral stag-
nation rolioved by somo noteworthy § igationa in chomistry and maodicing during the
Muslim period.

2. Sclontific activitics had, howover, practically cossed at tho time of the sdvent
of the European nations in the 17th and 18th conturics. At this timo thero was & widosproad
syatom of education in the modium of the Sanskrit and the Persian languages, partly through
schools of an institutional typo but much more through i fon in privato housohold
which woro opon to childron of othor familios. Survoys conducted in the 1830's in Bongal
bed indicatod a litoracy rate of the ordor of 6 or 8 por cent of the total population. Tho
indigonous systom of education was, howevor, Lighly scholastio in charactor with empl
on grammatical and logical nicoties; and was confined to & emall soction of the uppor caste
Hindus and upper cless uslima.

TRE NINETEENTH CENTURY

3. With tho growing Influenco of thoe British, the teaching of English had started
for puroly practical purpuses. A groat impotua was given to tho tonching of English from
about 1813 through tho activitios of Christian missionaries who oponod modorn schools in
large numbors in difforont parts of the country. Somo of the Indian leadors of thought
like Rom Mohun Roy, with the active cooporation of David Hare and some othor British
rosidonts, took tho initiative in starting tho Hindu Collego in Caleutta in 1817 as tho first
inatitution of a modorn type in which oducation was given in English, history, goography,
mathomatics, olomontary seionco ote, Tho standard in thoe sonior class was broadly of uni
vorsity Jevol, This institution wes maintainod from private sources till 1854 whon it was
taken ovor by Govornmont and bogan to be called the Prosidency Collogo.

& Ky T

4. Thoro was shorp 1 policy. Thoro wore throo
distinet achools of opinion, one in l‘nvour of inuing the traditional systom of od
through Sanskrit, Porsian and Arabie; anothor group was in favour of using the vornacular
a8 tho medium of Instruction; and the third in favour of English as the moedium of instruc.
tion and tho modorn syatom. It is intorosting to recall in this connexion tho position taken
by Ram Mohun Roy who is known as tho “fathor of modorn Indis”, Ho was & groat
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scholar of Sanskrit, Porsion and Arabic; and lator loarnt English, Lattn, Grook and Iobrow
to study Mindu, Muslim and Christian scriptures in tho original which mado him a pionoor
in comparativo roligion and the foundor of n socioty of monothoists calloed the Brahmo Samaj.
He attached much importancs to the propor study of the Vodas and the anciont philosophical
writings of tho Hindus and had maintainod a school for this purposo in Caleutta at his own
oxpenso. Ifo was also & groat pioncor in Bongali languago and Litorature and published
translations of many important Sanskrit Looks in Bongoli and also started ono of tho earlicst
Bengali nowspapors in Caleutta, Ho was thus both o clnasicist and & larist in practi

and yot he fully appraciated the {mpartance of Wostorn scionce. In s mmukul\lo lottor
dated 11 Docombor 1823, adiressod to Lord Amherst, tho Govornor Gonoral of India, he
urgod Govornmont to employ “Europoan gontlomon of talonts and oducation to instruct
tho natives of India in Math ics, Natural Philosophy, Chomistry, Anatomy nnd othor
usoful sciencos, which tho Nations of Europo have oarried to a dogreo of porfoction that has
raisedd them above tho inhabitants of other parts of tho world.” Ho reforred to tho stata
of scionco and literature in Europe bofore the timo of Lord Bacon and said, “If it had boon
intendod to keop tho British nation in ignoranco of roal knowlelgo the Baconian philosophy
would not have beon allowed to displace the systom of the echoolmen, which was the best
coleulatod to perpotuato ignorance, In tho same mannor tho Sanskrit systom of oducation

would bo best caleulatod to koop this country in dark " Ho thorof d 1 the

teaching of scionco and ploadod for the establishment of “a colloge furnished with the necessary

books, and othor app " His proposal, howovor, was not approved,
5. In tho timo tho sy about oducat] inuod; and aftor much

Qiacussion & final docision was mado in 1835 in favour of English and tho modorn systom
of education. Looking back aftor an intorval of moro than a contury, eno can approciato
the cultural advantages of studying the claasics, and also of the nood of using tho vernacular
as tho modium of inatruction without which the p ion of univorsal education would bo
fmpossiblo. Thoro was howovor an urgont nood of introducing the toaching of modorn scionce
in India; and this was facilitated by the docision in favour of English education,

8. Sorious study of the anciont and mediaoval litorature of India startod towards
the ond of tho 18th century undor tho leadorship of Sir William Jones who was a judge of
the Surpremo Court. He was a groat scholar of Sanskrit and founded the Asiatic Socioty
of Bengal in 1784, and oxplained the objocts of tho enquiries to bo “Man and Nature”;
whatover is porformed by tho ono, or produced by tho othor. This society during the first
contury of its oxi provided & dious houso for ingt libmry. lloction of
enciont coina and modals, and archacological, tochnologieal, and gool ions and
publishod 384 volumes of works of ranoul kinds; and thmngh its oﬂ'orls the Indian Musoum
of Calcutta was foundod In 1856.  From about tho middlo of thoe ninoteonth contury tho Asiatio
Socioty started publishing papors on tho positivo scionces ospocislly in 200logy, botany and
anthropomotry with somo papers on physics, motoorology, chomiatry, goology and modical
scioncea and thus playod a most important pact in the advancemont of scionce in India.

7. An Agricultural Socioty of Indin was ostablishod in Calentta in 1820 and its
namo was changod to the Agricultural and Horticultural Socioty of India in 1823 which
used to publish its transaclions and journals for & long timo. The Indian Association for

# The English Worke of Raja Ram Mohun Roy, Part IV, pp, 100-108 (Sslbaren Drahmo Sama),
Caloutta, 147),
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the Cultivation of Scionce was founded and endowed in Calenita in 1876 by Dr. Mahondra
Lal Sirear. Tho Bombay Natural Iistory Society was founded in 1883 which published a
long sorica of journals from 1850; and Las fostored & groat deal of work in ita own field.
Othor eociotics woro established and wero active from time to timo.

8. Aftor it was dockled to adopt English education, an integrated systom of
primary and socondary echools was gradually built up, Ta 1837 English veplacod Persian
as tho official language in tho law courls. After much discuasion, threo Universitics of &
modorn typo wore established in Caleutts, Bombay and Madras in 1857; and the Univonsitios
of Punjab (nt Lahoro) and of Allahabad wero estallishod in 1832 and 1887 respectivoly.
All fivo univorsitica woro of the examining and affillating typo on the model of tho Lendon
Univorsity; and up to tho end of the ninoteenth century there was no provision for teaching
in tho universitios t} t Scionco Iat woro ostablishoed in somo of the affiliatel
colloges, and towards tho ond of the contury, rescarch work had also started on & vory small
scalo by somo individual scientists.

9. Sciontific sorvices and agencies had slso bogan to dovelop undor Governmont.
The British Army in India required modical caro; and medical sorvices woro catablished in
1763, It was vory expensivo to bring all tho medical porsonnol from Groat Britain; and train.
ing bogan to be givon to Indians to serve as nuxiliary modical porsonnel; awl a school was
established for this purposo in Caleutta in 1822. Ono view was strongly in favour of contl-
nuing the training only of low grado personnel but the moro liberal views prevonted. One
British medical officor (I beliove, Richardson by name) wroto in s despatch that “onco a
candle is lighted it is not possiblo to say to its rays that they may go thus far and no further;
in the samo way, once tho teaching of science wea started, {t waanot possible to restrict
it.” Aftor much controversy and discussions it was docidod to establish tho Caleutta
Medical Collogo in 1835 aa o complotely modorn institution with provision for training in
physics, chomistry, and botany in addition to anatomy and clinical subjocts. Tho Grant
Modical Coll*go was catablished in Bombay in 1845 and other modieal colleges wore gradually
startod in difforont parts of the country. Modical rosearch was organized in 1369; and
much valuoblo work was done on clinical medicine and the study of tropical disases, of which
an ding plo was the idontifieation of the anophol Juito as tho vector of
malaria by Sir Donison Ross. There wore carly publications on meilicine In the transac-
tions of tho Modical and Physical Socioty (1825-1845) and a number of othor modical jour-
nals wero startad and continuod publication from time to time during tho century.

10, Practical nosds had also lod to the establishmont of & echool for eurveying in
Madras in 1703. Tho Trigonomotrieal Survey of tho Poninsula of India was cstablished in
1800 and was oxpandod as tho Great Trigonometrical Survey in 1818. Topographical and
Rovonuo Survoys were consolidated in 1817, and wero lator amalgamated with tho Trigono-
motrical Survey in 1878 to form the Survey of India which continuos to function undor this
name at prosont. Outatanding work has boon done by this organization which includos the
measuroment of the height of Mount Evoroat.

11. Somo geologists had boon employod for survey work sinco 1318 and the Goo-
Togical Survoy of Indin was foundod in 1851 and continucs to function undor the samo namo.
It hna done vory valuablo work in goology but, as a matter of doliborato Govornmont policy,
all minorals prospocting waa loft to the private sootor; and it is ouly vory rocontly that
emphasia ia boing given on such work.
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12. A motoorological obsorvatory had boon started in 1706 at Madras, and moteoro-
logieal stations wore cstablished in Calcutta in 1824 and in Bombay in 1841; and & Motooro-
logical Departracnt was establishod for the whole of Indis in 1875. Tho sciontifio foundations
of Indian moteorology woro establishod through the roscarchos of this dopartmoent. The

Caleutta B 1 Gardon was established in 1781 and the Botanical Survey of India was
foundod in Caleutta in 1889, Zoologicnl and anthrop ical research had started in the
JMusoun of the Asintic Socioty in 1841 and was graduslly sthoned with the foundati

of tho Indinn Musoum in 1830; theso two soctions wore convorted into tho Zoological Survey
of India in 1916, Some hydrographical work and important investigations on fisheries were
also conducted from time to timo. Tho Archaoological Dopartmont was established in 1862
and has dono valuablo work in building up the knowlodgo of Indian history.

13. I ion in ol tary engi g bogan to bo provided for purely practical
purposes in Bombay from 1824, An mdullrlnl lchool was startod in Madras in 1840, The
firat engincoring college of the modorn typo was esublishod lt Roorkeo in 1947 and has beon
recontly converted into an enginoord Engt g colloges wore also gradually
established in Calcutts and other plncu A big n_ulcm ol’ mllwn)l bogan to be built up from
the 1850's but India continued to depond on imported conches and locomotives for noarly
a contury. Largo achomos for irrigation also bogan to be doveloped in the socond half of the
nineteonth contury; and Indian achiovomonts in this fiold have been outstanding.

14. At tho ond of the ninoteonth contury a good deal of sciontific work was being
done in the surveys and departmeonts of Govornment which woere closely connected with their
oporational activities. Some pure or basio resoarch waa also boing done onasmall scale, mostly
in tho fiold of acionces, in some of the privato socioties. Five universitics had beon ostablished,
but there was practically no provision for resoarch. Also, thore were practically no sciontific
institutes. Towards the ond of the century, a fow pi ing Indian sclentists {for p
J. C. Boss in physics, P. C. Ray in chomistry) had started publishing papers in pure acionce.

In msny ways the ground had been prepared for new d P .

THE TWENTIETH CENTURY
15. Rapid sdvances took place in three main directions in the first helf of the
twentioth contury. Firstly, thore was a reori of univensity education with increag.
ing facilitios for postgraduate toaching and resoarch. Socondly, research institutes of a
spocializod type bogan to bo established both on private initiative and by Govornmont.
Thirdly, sclontifi ioties of both 8 specialist and a genoral typoe bogan to be edtablished for
meotings and conforoncos and usually with their own journals and publications. Those
dovelopments stimulated & great doal of resoarch activities.
w Aftor ﬁ.fv.y yours of university education, the pattern bogan to change and
for p hing was made in the Calcutta University in 1000. Undor
tho loadnrshxp of Asu!oah' Mookcrjoo, woll-organizod postgraduato dopartments woro estab-
lished for the first time, and the University Colloge of Scionco was founded in Cslcutta in
1917 with large end from Taraknath Palit and Rashbihary Ghosh. This gaso &
groat impotus to aciontific rososrch and led to the establish of rosearch lat iog in
othor univorsitics.
17. The first threo universitios had boon founded In 1857, and two more wore
establishod in 30 yoars by 1887. There was no further expansion for noarly 30 yoars; but
14 now universitios woro eetablishod betweon 1916 and 1047, bringing tho total number
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to 19. Univonsity education had thus become fairly widesproad just boforo indopondenco.
Many of tho now univorsitios wore of the unitary and rosidontinl type and had some
facilitios for sclontific resoarch. Expansion wes much moro rapid since indopondonco,
and 15 now universitica wore cdtablished and 3 higher scientifio institutions were givon
powora to award dogroos In 10 or 11 years, by the ond of 1938,

18. Another signifi dovel was tho i3 of both private and
Govoernmont resoarch inatitutos, The Indmn Association for tho Cultivation of Scionce,
which had boon founded in 1876, bocame a moat important contro for phyaical resoarch undor
leadorship of C. V. Raman during tho fimt world war. K. 8. Krishnan and M. N. Saha wore
aggociated with this institution for a long time, and S. N. Boso is working thoro at prosont.
Tho Indian Institute of Szionce was established in Bangalore in 1011 with g financial
uupport from Sir J, N. Tats and was dovoloped as the firat important hnbhor institute of

g 1g and tochnology. The Bose Insti was established in Calcutts by Jagndish
Chandra Bou in 1017 ond has & wido programmo of Liophysical resoarch. The Indian
Statistical I wae blished in Calcutta in 1931 and has rescarch and professional
training activitios in statistical and alli] subjocts. The Indian Acsdomy of Scionces was
founded by C. V. Raman at Bangalore in 1034 which lator bocame a stroug contre for physical
tescorch. Tho Tata Instituto of Fundamontal Restarch wns started in Bombay in 1945
under lho loadorship of H. J. Bhabha and is now closoly lawcintml with the Atomic Energy
Cy Tho Insti of Palacob was blished at Lucknow in 1846 and has
boon now renamod aftor ita founder Birbal Sahni. The Physical Rosearch Laboratory
was cstablished in Ahmodabad in 1948 with financisl eupport from the Sarsbhai family,
The Institute of Radio Physics snd Elcetronics was ostablished in Caleutta on tho initintive
of 8, K. Mitra in 1949; and the Institute of Kucloar Physics was started in Calcutta on the
initiative of Moghnad Ssha in 1051. Two Cancor Rosoarch Institutos wero startod in
Calcutta and in Borabay at sbout this timo. The Shri Ram Inatitute of Industrisl Rescarch
was ostablishod in Dolhi in 1947 with endowmonts by Lala Shri Ram and was the firet private
instituto of its kind. Tho Ahmedabad Textile Industry's Rosoarch Association was eot
up after indepondonce as a joint endeavour of toxtilo factories; and some othor associations
are boing formod in the same paltorn. Thoso rosearch institutions, which were started on
privato initiative, began to make significant contributions to the progross of scionce.

19. Spocialized institutes had also bogan to be devolopod by Governmont cspecially
in medicine and agriculturo. The HafTkine Institute was cstablishod in Bombay in 1899,
originally as a plague rosearch laboratory, which gradually dovoloped into an important
centro of rosoarch of proventive medicine. The Contral Roscarch Inatitute for Modical
Resoarch was startod at Kasauli in 1006 and one of its sections lator developed into the
Malaris Survey of India (1027). The Nutrition Research Institute at Coonoor was established
in 1928 and the All-India Institute of Public Hoalth and Hygiene in 1934, Other modieal
institutes woro started by Provineial (now Stato) G for lo, King Instil
of Proventive Modicino at Madras (1003), Pastour Instituts at Coonoor (1907), Modical
Resoarch Instituto at Shillong (1917), the School of Tropical Modicine in Calcutta {1921).

20, In tho fiold of agriculturo, the Agricultural Rosoarch Tnstituto waa foundod at
Pusa in 1003 and wos transforrod to Now Dolhi aftor tho sovero oarthquake in Dihar in 1034.
Next camo tho Forost Rescarch Institute at Dohra Dun (1906), tho Tocklai Exporimental
Station in Assam for rosearch on toa (1811), the Dairy Institute at Bangaloro (1020), the
Cotton Technological Institute in Bombay (1024), the Instituto of Plant Industry at Indore
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(1924), tho Instituto of Votorinary Research at Muktsar (1025), the Lao Rosoarch Inatitute
at Ranchi (1925), Instituto of Sugar Tuchuology at Kanpur (1936), and tho Julo Research
Instituto in Calcutta (1939). A numbor of rusoarch institutions also mostly in modicine
and agriculturo wore establishod by tho Proviucial (now State) Govornmonts,

21, Expurmwnlul work on rivor lnd lrngn\uon problems had started sftor the
first worlid war. Hydrologica! resvarch I wore cstablished in Sind, the Punjab,
and the United Provinces Ly the Provincial Govornmonta in the 1930's; and tho Contral
Wator and Power Resoarch Station at Puona by the Central Government in 1937. Large
dovelupmonts in hydrooloctrio and irrigation projocts had alroady started in India; and
further progress was groatly holpod by tho rosearch dono in theso laboratorics.

22. Facilitios for advanced studies and research in ongineering {othor than irrigation)
howevor doveloped rathor slowly, Departmontal laboratorica woro set up by tho Contral
Government for resonrch on probl d with railways, tolographs, radio ote. The
Indian Lustitute of Tochnology, the first highor institution with powers to award degroes,
was cetablishod at Kharagpur in 1931, and similar institutos aro being now started in difforont
parta of tho country.

23.  With all theso dovolopments tho need of dination was increasing. A Board
of Sclontifio Advice was ostablishod by the Contral Govornment in 1992 which used to
propare annual roports on aciontifio progross; but it was not othorwise vory offoctive and its
sctivities woro suspondod in 1924, The Indian Resoarch Fund Association was startod in
1911 for the promotion of modical roscarch and was lator ronamod tho Indian Council of
Medical Resoarch (ICMR), The Indian Council of Agriculturo Research was established
in 1929, and has soveral nssociated committoos for research In agricultural commoditica
(cotton, juto, sugarcano, oil scods, tobacco, cocoanut, arocanut ete). Tho Council of Scionti-
fic and Induatrinl Resonrch was startod during the socond world war; and, under the leador-
ship of 8. 8. Bhatnagar, rapidly established a large number of Nationa] Laboratorics and now
has more than twonty institutions undor its direct control.* All threo Councils aro, in logal
form, non-Governmont corporations, but are undor govornment audit and indirect govorn-
ment control. They function somewhat on (o model of thoir throo Dritish countorparts
in thoso fiolds, and give resoarch grants to sciontists,

24. Sciontific sociotios mainly for meolings and conforences, and usually with journals
and publications of thoir own, bogan to bo formod about half & contury ago. Tho Mining
and Goological Institute of India was founded in 1006 and was followod by the Indian
Mathomatical Socioty (1007); Calcutta Mathematicn] Socioty (1908); Institution of Enginoors,
Todis (1920); Indian Botanical Socioty (1921); Indian Psycho-anaiytical Socioty (1922);
Indian Chomical Socioty (1924); Geological, Mining and Motallurgical Socioty of India (1924);
Indian Psychological Association (1925); Indian Statistical Institute (1931); Socioty of Bio-
logical Cliomists (1031); Indion Physical Socioty (1034); Bio-chomical Socioty (1034); and the
Indian Physivlogical Socioty (1035) bofors tho second world war. Since thon sovoral othor
sociotios such ns the Zoological Socioty, the Entomological Socioty, tho Inatituto of Chomists,
the Indian Council of Ecological Roscarch, the Contral Board of Goophysics and sevoral

! Tho National Physical Laboratory (\ow Delli}; Nationsl Chemical Laboratory (Poona);
National 3 National Botanicsl Gardenas (Lucknow); Central Reacarch
Tostitwts for Fuel nmmh (Jcnlgom)x Gluw & Cocamics (Calcutta); ¥ood Tochnnlagy (Mysoro); Drug
(Lucknow); Roadl (New Delhik; Leather (\lmlmn) El Eloctronics
(Pilepi); DBuibling Ball Y% Mining Biocheni anid Medicine (Calcotts)z
Coal Survoy (Dlmnb‘dlx turo Regional Hesooreh Loboralarios at Mydersbad lml Jnnmu. snd tho Dirla
Todustrial Tochnical Museuny in Caloutte ; snd othor units are being celabli
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goographical sociotios have boon established, some of which havo active programmes of
resoarch. In additivn to eociotiva which had an sll-India charactor, & number of rogional
sociotios had also beon startwl in diffurent parts of tho country boforo the socond world war,}

25. Among associations of a gonoral type covoring many fields, tho carlicst was
the Asiatic Socioty of Bengal which was founded in 1784, After an interval of 130 ycars
the Indian Scionco Congross Association was ostablished in 1914 and has boon organizing
annual sossions since thon on the model of ita DBritish countorpart. A apocial feature
gince 1047 has beon tho prosonce of a large numbor of diatinguished foroign aciontista
at its annnal session, The United Provines Acadomy of Scionces was started in North India
in 1930 and was renamod the National Acadomy of Sciences in 1936, The Indian Academy
of Scionces was cstablished in 1934 originally a9 & goneral acadomy and bocame an active
contro of rosoarch lator on. Finally, tho National Institute of Sciences was established in
1035, broadly on the model of the Royal Socioty of London, but in actual practico it fune.
tions in a somewhot differont way, All thoso institutions have their own publications.

28. Two aciontifio wocklics, one, the “Curront Scionce” somewhat on the modol of
the *Nature™ of London, and the othor, “Scionce and Culturo”, with & widor scope, wore
started botwoen the two wars. A number of other scientific journals of & gonoral type are
also being published.

THE OENERAL PATTERN OF DEVELOPMENT

27. The goneral pattern of dovelopment is fairly clear, In the ninotoonth century
the trigonomotrical and topographic surveys wora quickly devoloped and medical sorvicos
wore organized very oarly by the Dritish authoritics to moot urgont requiremonts. Thore
was rapid progress in civil engincoring and irrigation. Goology slso was doveloped fairly
enrly to supply basic information roquired for the cconomio exploitation of minorals which
however was loft ontirely to private industry. English oducation was accopted aftor much
controvorsy, and lod to the building up 6f a now system of education from the primary school
to the university stago by the middle of tho contury. In moro bwe resoarch, the initintivo
camo from tho Asiatio Socioty; and Lotanical, zoological and logical surveys began
to bo mado on a fairly large scale. It was only kwards the end or the ninotoonth coutury
thot rosearch work had started in laboratorics,

28. 1In the first half of tho twentioth century there was a great deal of expansion
in resoarch facilitios in the universitics; and many rosearch institutos of a epocialized type
wore establishod both on private initiative and by Government. In tho private institutes

and universities tho most rignifi ibutions, on the whole, were made in mathematical
and physico-chomical eubjocts. Tho b ical gonius of R jon was sui generis,
which required the onvi t of tho Cambridgo Univorsity to bring it to fruition. The

work of the other sciontists, however, bocame possible only with the dovelopmont of resoarch
facilitios and with increasing sociel epprocistion of rescarch.

29. In the Govornment institutions the emphasis, up to the socond world war,
waa on modicino and agriculture, Tlis can bo oasily undorstood as there was vory little
progross of basie industrios. Tho production of steol had startod in 1908, on tho initiative
of Jamsedji Tata, but romainod practically at the lovel of one million tons for Glty years

! Bpecialist saciotios had also boon catablished much oarlior but they woro mostly of & local
charactor,  For cxamplo, tho Mysoro Institute of Enginoors was catablishod in 1803 and tho Anthropolo.
gical Bocioty of Bombay in 1840; and both atill continue to function as local institulions. Thore were
otber such sooiotios which wore active from timo to time,

k]
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although Indis has the Liggest reserves of high quality iron oro in tho whelo world. Rail-
ways, toxtilos and somo of the lighter industrica wore woll dovoloped but mostly with tho holp
of imported machinory. It was only during tho second world war, whon imports were cut
off, that attention began to Lo givon to industrial production; and it was in responso to urgent
practical noods that the Council of Sciontifie and Induntrial R: was blishod. At
the timo of independ, facilitios for enginooring and technological research wers atilt

extremoly meagre; and roscarch in biological subjocts, on the wholo, was not well dovoloped.

PROORESS SINCE INDEFENDENCE

30. India bLocamo indepondont in August 1047. And there was also partition
which sot up sovero strossea and strains, both political and oconomic, somo of which aro still

continuing, The former princely statos wero integrated; and stato territorics woro roorga-
nizod more than once and the process lins not yot been comploted.  Planning was accepted in
1951 08 an indisp blo tool for ie dovelor and socialism was pted as the

goal by the ruling Congross Party in 1054 and by the Indian Parlinment in 1955, In the
Second Five Year Plan, which began in 1956, great emphasis was given to industrialization.
The production of steel is being incroasod from a level of one million tons (o six m:llmn tons

per year; and factories for hoavy hinorics, heavy electrienl equip tools,
oil, chomicals and many light industrics are bcmg blishod

31. This has beon a poriod of rapid changes in many diroctions. Fortunately,
it liss beon also & poriod of steady expansion of ed and sciontific h. Botweon
1857 and 1047, that is, in ninoty years before indopond, 19 univorsities were establishod
During the first 11 or 12 )un of independcnco, 15 now univorsitics had been cutablished
and four higher educati wore emp 1 to award degrees.  Tho University

Grants Commission was established in 1956 on tho British modol; and has already mado
its influonce folt In many ways for the promotion of acionce. Thero has also beon a largo
increaso in educational Inatitutions of all types with a rapid increaso, espocially from the
period of the Second Five Year Plan, in tho number of scientific and technical personnol, and
& great deal of axpansion of facilitics for rescarch. A gencral atatistical roviow Is given below.

EDUCATIONAL INSTITUTIONS
32. Thenumbor of institutions of differont types is shown in Tablo 1 in the Appendix
for the threo selocted years, 1047-48 {the yoar of independence), 1951.52 (the beginning of
tho First Fivo Year Plan), and 1956-67 (the beginning of the Second Fivo Year Plan). The
numbor of institutions, on the \nholo. had doubled in nine years betweon 1047-48 and 1056-

57, That is, moro oducationa) woro cstablished in theso nino ycars than had been
8ot up during tho wholo of the British pcnod Tho greatest increaso had takon place in
colloges for professional and technical od whoso number incrossed threo-fold.

33. Thore has boon a rapid oxpansion of «lucation at tho atage of highor socondary
schools, junior colleges, and univorsitics. Tho number passing tho “matriculation” oxami-
nation (which qualifies for admission to unisorsitics and university-lovel institutions) was
116,680 in 1047-48; and incressed to 420,404 in 1955.56, that is, was nesrly four times
highor in eight yoars. Tho number hoa beon doubling in about four or fivo years sinco
indopendence.

34, Enrolnent and outturn at the intormodiate and university lovols aro shown in
Table 2 in the Appondix. LEnrolmont has, on tho whole, nearly doubled in gix yoars botweon

™
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1950-51 and 1056-57. Outturn has increasoid by abont 68 por cont; and the smaitor incronse
is, of courso, duo to tho lng botwoon enrolment snd passing an oxamination. By this time
the outturn also must have doublod. Thero eannot bo any doubt about the rapid expansion
of oducation st collego and university lovels sinco indopendence.}

35. Out of the total enrolmoent, about G0 porcont was at the intermodiate lovel,
35 porcent at the degres lovol, and & little over four por contat the lnvol of |ho mastor's deg'reo
The proportions were roughly similar for the outturn.  Sei (i 1
and agriculture) account for, out of all eurolmenta, only about a quarter at the in\ormodlnu
Tovol, an oighth at the degreo lovel, and lots than ono and a half porcont at tho master's lovel.
Tho eharo of scienco is thus only about 33 porcont of all studonts at intormodiate and
wniversity lovols which in not satisfactory.

SCIENTIFIO AND TECHNIOAL PERSONXEL

36, Proyroas of scionce may also bo oxamined from the point of viow of the increaso

in tho numbor of scientific and tochnical 1. \Wo may first conaider tho cmso of

“aciontiste™, As the atandard of scionce lenchlng at tho dogreo lovol is believed to bo some-

what low in Indin, it has boen decided to dofine the torm “sciontint” as a porson who posscsses

8 master’s degroo in any of the branches of natural scionces {that is, mathomatics or statistics,

pl\g aku, chomu\ry, goology, houmy and 1.oo\ogy) or » bacholor’s dogreo in pharmacoutical
or } 'y or ch

37. Data rolaling to the numbor of sciontists turnod ont by Indinn univorsities
botweon 1910 ancl 1955 aro given in Tables 3 and'4 in tho Appendix. It would bo scon that
31,830 sciontista woro turnod out, as defined above, during a poriod of 47 years from 1910
to 1950, Tho avorage annusl outturn of scicntists was only 77 in the quinquennium 1910-
1914 before the firat world war, and had increased to 588 during 1933-39 just bofuro the second
world war, Thoro was very littlo incresso during the war, and progross was slow till 1949
or 1030. Howsvaer, during tho period of the Firat Five Year Plan, the number hed mare than
doublod in fivo yoars from 1875 In 1951 to 3300 in 1956.

38. It is of interest to noto that out of 31,880 sciontists turned out botwoeen 1010
and 1036, Joss than half or 15,008 had como out upto 1047; and this must also have beon
about the samo as the total outturn upto 1947 sinco tho master’s dogreo was introduced

1 It should be, howover, poinied out that the expansion at tho botlom has not boon fully satis.
factory. I have alroady montionod that onquirics ¢onductod in Bengal during 1be period 1833-1838 hod
indicated 8 Jitoracy rato of tho onlor of 5 or 8 porcent of the population. This was baecd entirely oo
the indigenous system of oducation. With the gradual building up of & modom system of organized
achools, education bocanio accossiblo (o a widor cirelo; but progress was slow, According to tho succcasive
Consuses of India, tho numbor of litorates por hundred waa 4.8 in 1881, 5.8 in 1891, 8.3 in 1901, 5.0 in
1011, 7.2 in 1921, and 8.0 in 1931 (inclusivo of Burma and Pakistan). Consus data for 1841 wero only
partinlly tabulated and no estimatos aro availsblo for litoracy. Tho rate was 13.8 por hundred sccording to
the Censua of Intlin in 1951, aftor partition. In 1938 the catimaled rato was abont 20 per hundred porsons
in 1936; but somo recont samplo survoys show a highor rate of tho ordor of 22 or 23 por cont in tho same
year. It is oloar that thoro hoa boon an spprociablo incroaso in litoracy in rocont yoars, Opportunitica
for inlly at tho dary and highor lovols, sro howovor still availoblo only for a com-
paratively small l'ruclion of tho total population. Spocinl offorts are intendod to bo medo in the Third
Five Year Plan to oxpanil primary educntion.

1 In some Indian univorsilios thoro oro threo-year courses for honours B.A. and B.So. degroes:
theso have heon also included, That in, ofthor throo or four years of collogo education after tho intor-
modisto n:mumnllon. or ﬂ\-o or uix yoara after uw final exnmination in socondary schools or aflter tho
onirmnca for to a uni hos boon accoptod as tho basia of the sbove
dolinition,
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only in 1000. Tho numbor 16,218 coming out aftor indopondence, in nino yoars from
1918 to 1030, was thus groator than tho total ontturn during thy whole poriod beforo
indopondenco.

39. Tho distrib botwoon diffc subjocts has inod romarkably stoady;
and it can bo socu from thoe two bottom lines of Tablo 3 that the pattorn during the wholo
period from 1010 to 1935 was vory similar to that in tho yoar 1035, In Indin, chomists and
chemical technologists form nearly a third of all sciontista; math i including statisti-
ciang, noarly a fourth; physicists a fifth; and botanists and zoologists less than a lou(h oach;
with goologists only a littlo ovor a twonticth. I may, howover, add that sinco 1035, groat
omphasia i3 boing givon to training in goology and the number of qualifil goologists is
increasing rapidly. This hu bocn tho direct roault of a docision to expand the prospecting
of minorals and goologi g to p tho oxploitation of d i
of minerals.

40. Tho outturn of ongincors with degroos at the university lovel and with diplomas
from ongincering i ions is shown for qui ial poriods from 1915 to 1949 in Tablo
5 in the Appendix, Moro dotailod figures are givon for both enrolment and outturn of
engincers for the period 1951-52 to 1058-59 in tho noxt Tablo 6. Tho outtura of ongincors
had incroasod to some extont in the 1920's but slowed down during the economic rocession
of tho 1930's and was somowhat stimulated by the incroasing production in the 1910 s during
tho war, Conditions continuod to bo moro or loss atationary after indopondence and during
tho poriod of the First F.va Yoar Plan (1951-56). This was only natural bocause thoro was
vory littlo p in i ial production during the First Five Year Plan,

4l. Thore was, howover, 8 complote chango in outlook in the Second Five Yoar
Plan (1956-61) in which groat emphasis waa placed on induatrisl developmont. The ncod of
a largo incroase in tho numbor of engincora and technologists was clearly approciatod and
stops wero takon to expand facilitios for tochnical training. Tho offect con be scon from the
rapid exp of 1 this had 1§ ! by only about 25 porcont upto 1934-55,
but roso from 15,334 in 1955-56 to 31,018 in 1958.59 or moro than doublod in threo yonrs.
Admissions to dogroo lovel courses in engi g and technology i 1 from about
8,000 por year in 1035-56 to 11,000 in 1938-59, and aro oxpocted to riso to 13,000 in 1960.61.

42. Modical porsonnol is also rocoiving attention. Tho total numbor availablo
in 1956 was cstimated at about 71,600 qualifiod porsons, of whom 38,400 woro licontiatos
(with four yenr training) and tho rest univorsity lovol graduat The Licontinte (or four year)
courso was alolishoed after indopond and all qualific] modical p 1 now rocoive
univorsity lovol training. Tho avorage rato of attrition s beon estimatod at about
2.5 percont por yesr out of which about 2 porcent may bo attributed to death and 0.5 por
cont to rotiremont on nccount of old ago. If tho growth of population is about 1.8 or 2 per
cont thon an incroaso of the ordor of 4.5 por cont por yoar or at loast 3,000 por yoar would bo
roguired to ranintain the presont availability of 176 qualified doctora por million porsons.!
It may Lo noted, hiowover, that the distribution of qualified modieal porsonnol is oxtromoly
uneven; and possibly only about ono-tenth or ono-oighth of sll qualified persons resido in
rural arcas slthough the rural aroas have roughly fivo times tho urban population. Tho
availability also varies vory widoly botwoon the difforont Statea of India, It is intonded to
provido greater facilitios for medical training, and to oxpand the héalth acrvices during the
Third Five Year Plan.

1 “Mon-powor Studica No. 18+ Doators in Indin" (Porspeotive Planning Division, Manning Coins
mission, Now Dclhi, Auguat, 1050). 76
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EXPANSION OF REZYZARCH ACTIVITIES

43. Tho oxpansion of rososrch activitica can Lo soon from the budgot of tho throe
quasi-governmont rosoarch councils, the Indian Council of Agricultural Research (ICAR),
tho Indian Council of Modical Rescarch {ICMRY), and the Council of Scientific and Induatrial
Reacarch (CSIR) which were all started before independonce, and tho Alomic Enorgy Com.
mission which was started after independ and isag agency. From the budget
of theao four organizations, given in Tablo 7 in the Appendix, it woukl bo noticed that the
total expondituro has gono up from about Rs. 11 million! jn 1948-49 1o about Re. 134 million
in 1059-60 showing an increass of over twelve times in oloven yeara. Tho Ludgot oxpension
has been the biggest (nearly fourteen times) in ICAR, but a good deal of this expendituro is
of a dovolopmental rather than a research type. The increase in expenditura in ICMR
for medical rescarch of about sovon times, and in CSIR for aciontific and induatris] ressarch
of about ten times, give some idea of tho greator emphasis on resoarch.?

THE PRESENT POSITION

44, Sinco indopondence there has also beon & good doal of expansion of the normsl
activitios of the sciontific dopartmonts and institutes of Government such as the Survey
of India, the Goological Survey, tho \Iotmologlcnl Departmont, the Indian Forest Resoarch
Institute, the Indian Agricul Inati tho Indian Votorinary Rescarch
Institute, the Contral Water and Powor Board, and various other institutes, dopartmental
hhoratorxos, and resoarch units under (ho Contral and Stato Govornmonts. The total ox.

on h may have i d soven or eight times. Governmont grants to the
Uniromnos and the privato (non-governmont) sciontific institutions havo also boon appro.
ciably incroasod; but these etill form a very small part of the total expondituro on resoarch.
This is not satisfactory.

45. In recont years systomatic attontion is being given to sciontific and technical
T for which sop goncics havo boon creatod in Govornment; and a Standing
Committeo of the Contral Cabinot has boon sot up for Man-powor. Tho world shortago of
sciontific and tochnical porsonnol has, howover, creatod a spocial difficulty. A considorable
numbor of ablo Indian sciontists aro now working abroad, mostly in the USA, usually bocauso
of tho more attractive torma and conditions of sorvico. This hos lod to a vory curious situa.
tion. An advancod country like the US4, for oxample, have takon away somo of tho ablo
Indisn spociolists and aro sonding Amorican spocialists in tho same subjoct fiold to work
in India undor various schemos of tochnical aid. This is for more exponsive and loss effoctivo.
A moro rationsl approach would be to holp India to rotain and mako the bost uso of hor own
scientista.

NEED OF STRUCTURAL CHANOES

46. Tho organization of scientifio and technical rescarch teok gonoral shapo in Indis
during the British period. On tho surface, tho pattorn of devolopniont was Lroadly lhe

same as in the Westorn countries. Thore was o throofold st firatly, g
goncies and inati 5 dly, und and prkt\(o adonl\('lo institutions; and, thirdly,
privato sociotics and iati imarily for , and publicati In

the highly industrinlized countries of West Europo nnd Amorica, the dovolopmom. of resoarch

1 Ono Indinn rupes = 0.21 U.8. cents approximntoly.

T Tho indox number of whelesalo priccs with 1048 = 109, did not increaso very much, and was
about 110 cr 115 in 1958 o¢ 1950, As the salary of sciontiats had not increasod, thoro was not much chango
in the cost structuro; and expendituros in 1048-40 and in 1059-60 aro brosdly comparablo,

”
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had taken placo mostly outside Government untif the first world war in UK, and the socond
worldl war in other d In " s durablo of h had como
into oxi in the it fontifio i i and ial Jal ics which
wore mostly financed from prh'nlo sources.  Sound sciontific traditions with atandaerds of
criticism and ovaluation wore thus built up and wore boing maintained indopondontly of
QGovernment,

47. In the socialist countries In Europo, hofore revolution, there was an oldor
fabrio of acienco broadly on the pattorn of tho countrics of Westorn Europo. After rovolu.
tion, all funils for rescarch began to como from Government; and a vory wiso policy waa ndoplod
to catabiixl Acadomics of Science and to make h agoncios in unt i
and sclentifio inatitutions ns froo as possiblo from official control, Thia is alao true of China.
In the countrics of both the Eastorn and the \Westorn blocks, aciontists onjoy n groat doal of
autonomy.

48. The position in India is somewhat different. Most of tho rescarch oxpeonditure
s & d in G or quasi-g gonel Vory littlo or practically no
resoarch funds are availablo from pr{vna sourcos, Tho univorsitics and private sciontific
institutions thus have to dopond almoat ontiroly on Govornment granta, Thero lias not boon
enongh timo to builk! up a strong and indopendont tradition of sciontific eriticism and ova-
luation. The administrative machinory of Government continucs to be highly centra.
lizod with a great deal of accrotariat control in details, partly becauss tho system was takon
over from an alion Governmont and partly because of tho lack of economic development.
In this situation thoro aro sorious dangers of sciontific progress being hampered by the pervasive
pnllorn of hicrarchical authoritics. Thore is no differonce of opinion about the urgent need of

lization, but, in practice, prog has boon vory slow. It ia possiblo that offective
d lization and I ing of b ic control wouldl come only with incronsing
oconomic maturity. But admini i igidities may H to hamper i

progross, while the lack (or & slow rate) of oconomic growth would tend to presorve such
rigidities. Thia is ono of the poculiar antinomies of the Indian situation.

49. It ia not cloar whothor the Wostorn structure of scionco is roally suitable for
Indian conditions, As in a political domocracy, the form alone is not onough; without the
propor content, tho form itself may crumble. On the othor hand, it is also not clear whother
it is possiblo to ostablish in an offoctive way the structure of scionce which has boon adoptod
in the socialist countries. A moat urgont problom ia to dovelop an organization of scionce

suited to Indian neods.
HoOPEFUL FEATURES

50. In India thoro is growing appreciation of the noed of sciontific progross. Ex-
pansion of sciontific work has boeoma moro rapid from the poriod of the Socond Fno lm

Plan when the inti bot sciontific progress and
bogan to be proporly approciated. In prineiplo, it is now B lly ptod that tho pro-
grammo of applicd and develop 1 h should be di 1 is the noods of

national planning. It is alao boing approciated that appliod and dovolopmontal rescarch
must bo basod on fundamontal research in which a groat doal of frosdom of choico of subjocts
and mothods must e givon to soicntists to enablo them to do thoir moat fruitful
work. Prime Minister I\ohru hu givon a groat load by his porsonal association with
sciontific ings and Conditions aro in many ways favourablo for the
progress of scionco but there aro also intornal woakneases and dangors which can bo overcome
only through eoriousness of purposo and intogrity of thought and action on the part of the
sciontists thomsolves.
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TADLE 1. NUMBER OF EDUCATIONAL INSTITUTIONS IN INDIA BY TYPE

Appendix

WITIT INDEX NUMBER OF INCREASE BETWEEN 1047-48 AND 1038-57

index based on
numbor of institution 104748 1951.52
typo of inatitution = 100 - 100
104748 1031.82  1956.57 103152 1958.57 1950.37
(3] 2 3) ) 8) 0) m
Righer inolitutions
1, univeorsitics 16 20 3 181 208 mn
2. boards of education 5 9 12 180 240 13
3. reecarch institutions n.o, 20 41 - - 205
4. srts & acienco colleges 458 652 m 120 168 no
8. sub-lotal (1} 480 610 858 127 170 u
collegea for profesrional and
technical education
6. sgriculture 12 18 25 133 208 1358
7. forestry 3 4 3 123 100 3
8. ongincoring n 3l 4 282 @7 152
9. technology L] 4 7 L} n? 175
10. modicino 24 42 12] 178 an 230
11, votorinary scienco s 10 u 20 280 4o
12. odueation ¢ training 38 14 13 3 20 242
13, physicsl education - 1 10 - - w
4. commerco 18 22 E 122 136 171
15. law 13 22 2 w1 193 132
16. others - 1 L} - — 400
17, sub-total (2) 132 24 309 162 302 188
colleges for apecial edueation
18, music, dancing & fine arts - 1] 2?7 -— - 103
10. home wience - 2 — - -_ -
20. oriontal atudics - " " —_ —_ 161
21, wociology - 3 [ - - 200
22, othera - - 10 -_— - -
23, wub-total (3} -_ [ 122 —_— - 179
24. total 1 highor educatlon (4) [1H] 802 1,380 - - 185
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TALLE I. NUMBER OF EDUCATIONAL INSTITUTIONS IN INDIA DY TYPE WITH
INDEX NUMBER OF INCREASE DETWEEN 1047.48 AND 1056-57—Conlinued

indox basod on
number of inatitutions 194748 1951.52
type of inatitutions = 100 = 100
1947-48  1051.32  1956.57 195)-82 100657 193687
(1] 2) 3) ) 5) 6) 1
#chools for gencrol education
25, higlbighor sccondary 4076 2,003 108 200 148
26. middlo 8,823 14318 103 78 163
21, primary 140,704 215,030 160 204 134
28, pro-primary - 330 - - 233
20, sub-total {3) 133,003 238,008 158 21 130
schools for vocational and
technical education
30. agrioulture 1s n 113 247 627 284
3L forestry — 1 4 — - 400
32. enginoering L] 27 08 8540 1,360 2352
33. technical & industrial B804 27 8dd 8 128 181
34. modicine & vet. ecience 20 43 18 225 380 258
35, toncher’s training 529 802 e 152 173 14
30. physical education - 188 R L] - - 18
37, arts & crafta 15 352 I 2,347 2,027 80
38, commerce 02 583 829 193 274 2
39, others - 1 u -_ - L100
40, sub-total (5) 1,390 2,463 3,022 177 217 123
achools for apecial education
41, handicrafte 48 a 8 175 204 ui
42, social work —_ 14 44 - —_ 314
43. musio, dencing & fine arte - 131 184 - - 140
44, oricatal studics —_ 3,338 3,322 -—_— - L]
45. roformatory 13 21 37 162 285 176
48. socia) (adult education) 6,538 43,403 44,058 865 674 101
47, others 2,201 023 1321 a1 59 144
48. sub-total (8) 8858 47,004 40,070 542 854 102
49, total : schools (7) 163,041 288,462 378,450 176 230 13
50, total recognised institutions 104,653 289,354 377,830 178 230 (L]}
61.  total un.rocogniscd inatitu-
tions 8,608 7,184 4,808 110 k{3 07
82, grand total (8) 171,061 200,818 382,830 173 224 120

Source : Ministry of Education, and Porspoctive Planning Division, Planning Commission.
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TAULE 2. ENROLMENT AND OUTTURN OF TRAINEES IN INDIA DY S8UBJECTS

number enrolled  1936-57  index number passed 1833.50  indox
{000) number
1850.61  1930-87 Labiey l:.';‘:-oﬁol 1050.51  1033.56
m 2) 3) ) 5) ) Y]
intermediats & diploma
1. science 90.9 156.2 20.00 172 22,343 41,341 15.08 181
2. agriculture 1.8 8.1 0.78 38l 13 1,248 0.48 188
3. enginooring &
technology 8.2 28.8 3.45 327 2,027 4977 1.02 248
4. sub-total 100.7 180.1 24.29 188 30,03 47.503 18.38 138
B. arta & commerce 132.1 278.4 35.76 211 65188 111,168 42,84 171
8. total intormediate &
diploms. 232.8 4028 0,05 201 90,220 158,718 61.32 167
degrea leved
7. scionco (pass) s 544 8,99 173 10,407 14,047 8.18 s
8. scienco {bonours) 788 1,2 0.57 154
9. onginooring &
tochnelogy 10.1 1.1 .27 175 LS 3818 L.47 28
10, medicine & veterinary  15.3 24.0 3.08 157 1,923 3,074 119 100
11, sgricuiture 2.7 3.7 0.48 137 1041 893 0.n 88
12, sub-total 9.8 029.8 12.82 167 15930 23,939 9.25 150
13, srts & commorce 85.8 176.3  22.81 204 34543 62100 22.99 180
1. 1otal degroe lovel us.4 2751 35.33 189 50,473 86,030  33.34 170
master's degres
18, science 4.7 8.2 1,05 e 1,308 2,83 0.08 182
16, engincering 0.2 0.6 0.08 300 88 s 0.08 188
17, modicine & veteri-
nary 0.3 1.2 0.18 400 1 202 0.08 m
18, agrioulture [ X} 0.6 0.08 130 L] 152 0.08 108
19. sub-total 5.8 10,8 1.30 180 1, e 3041 1.18 1
20. education 3.8 n7 1,80 ™ 3,193 9,071 3.50 284
21, arte, comniorco, law 1,2 n.? 178 1u2 a4 1974 0.7¢ 55
22. total mastor's degree 3,3 8.0 4.62 160 4,523 14,088 5.4 163
23, grand total 998 7188 100.00 183 154,228 258,843 100.00 108

Source : Perspective Planning Division, Ianning Commisslon.
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TABLE 3, NUMBER OF BCIENTISTS TURNED OUT BY INDIAN UNIVERSITIES: 1910- 935
number of degrees awseded in

year al) subjecta
mathe-  physice goology chomistry botany  zoology
matics

(D] ) 3) ) (6) {0) () 8)

1. 1010-1933 28,047 7463 8,807 852 8,080 2,407 2,799
2 910-1014 383 133 59 26 97 21 19
3. 19151919 B32 w1 20 235 1usz 4 36
4, 1920-1924 917 269 131 30 8 L3 49
& 1925-1929 1,923 518 309 41 49 203 261
6. 1030-1934 2,784 840 630 179 853 280 302
1. 1935-1939 2,938 819 817 183 739 204 238
8. 1401044 3,378 832 730 200 280 202 04
0. 1045-1949 4,373 1,074 800 N 1,588 204 228
10 1950-1954 8,756 1,976 1,068 413 2,608 781 w2
11, 1848 923 & 162 [~] s 8l 60
It 1049 D39 227 176 8 fas) 54 67
13, 1950 R 240 192 ™ 308 81 101
. 1051 pRIY 202 221 n 808 103 187
13, 1852 1,693 n 346 Kt 851 152 199
16, 1953 2,104 465 411 o m 241
17. 1054 2,432 608 498 108 71 235 254
18, 1038 2,859 633 533 186 837 222 259

Pporoontage

19.  1010-1055 = 100 100.0 26.0 20.4 5.4 9.0 8.8 9.7
20. 1953 = 100 100.0 23.9 20.0 5.8 32,2 8.4 9.7

TABLE 4. NUNBER AND ACCUMULATED TOTALS OF OUTTURN OF SCIENTISTS FROM
INDIAN UNIVERSITIES : 1810-1856

numbor of degrees awarded  index number acoumulaled  porcentage

yoar — 191014 =100 totalpumber  col.(5)
total aversge ool (2)
por yoar
1) 2) 3) ) ) (]

L 19101914 385 77 100 383 1.2
2 19151919 832 168 218 1217 3.8
L 1920-10% 017 183 238 pn 8.1
4 19351929 1,823 83 500 4,057 127
& 1930-1934 2,784 857 723 6,841 21.5
6. 19351939 2038 588 764 9,770 30.7
7 10i0-194é 3,378 618 818 13,187 g
s 1945 88 780 1,021 19,048 4.1
9 1048 824 823 1,070 14,707 8.3
10. 1947 901 901 1,170 15,608 9.2
1. 1048 025 025 1,200 16,803 52.0
12 1049 930 030 1,210 17,832 55.0
13 1950 1,083 1,083 9,408 18,618 8.4
I 1951 1444 1448 1,875 20,059 62.9
15. 1es2 1,803 1,603 2,109 21,762 0.2
16. 1053 2104 2104 2,732 23,856 4.8
17. 195¢ 2,432 2,432 3,158 26,288 82.5
18, 1055 2,650 2,650 3453 2847 80.8
19 1936 2,033 290 3,809 31880 100.0

Saures ; *“Man-power Studics No, 16 ¢ Solentista in India” (Porspoctive Planning Division, Planning Cora-
mission, July 1959),
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RECENT DEYELOPMENTS IN THE ORGANIZATION OF SCIENCE IN INDIA

TABLE 8. OUTTURN OF DEGREE AND DIPLOMA ROLDERS IN
ENGINEERING AND TECHNOLOQAY IN INDIA: 1015-1951

indox
numbor average numbor
yoar total annual 1015.19
degroa diploma outturn - 100
i ] 3) ) (8) 0
L 19151919 508 1,703 2,271 454 100
2. 1020-1024 77 1,002 2,673 833 18
3, 1025-1029 1,010 4,322 5,041 1,188 262
4. 1030-1934 2,100 8307 2.5687 1,817 3N
8. 1933-1039 2,901 8,331 8,232 1048 362
-8, 1040-1944 3,765 6,280 10,045 2,000 442
7. 10451849 5,803 404 13,308 2,874 880
8. 1047-1848 1,251 1,303 2,044 2844 882
9. 1948-1049 L644 1,473 3,017 3,017 604
10, 1849-1930 1,800 1,357 3,633 3,653 804
1. 1950-1051 2301 1,700 4,001 4,011 883
Source ; Man-p Sludios No. §: in Indis 1955 (Porspoctive Planning

Division, Planning Commission, Ootober 1057),

TABLE 6. NIDIBER OF ENROLVENT AND OUTTURN OF DEGREE AND DIPLOMA HOLDERS

IN ENOINEERING AND TECHNOLOGY IN INDIA : 1851-1958

indox number

degroa diploma total 1951-62 = 100
i intake  outturn  inteke  outtum intake outtumn  intake  ouitum

) ) 3 ()] 6) 6) o @ 0

1, 1051-1082 4,788 2,603 6,210 2,628 11,004 8,319 100 100
2. 1052-1058 5,184 2,050 8,400 2,054 11,883 3,810 108 105
3. 1053-1854 8,450 2,880 7218 B Y 12,083 5621 ns 108
4. 186419358 5,468 3,207 8313 3,397 13,781 6,804 125 24
8. 1935-1956 5,037 4,017 9307 4,012 15334 8,089 130 152
8, 1950-1957 6,387 4,293 9,808 4,016 10,288 8,308 e 151
7. 1087-1058 9,778 4,200 15,005 5,034 25,113 9,324 24 178
8. 1088-1059 11,088 457 19,032 8.021 3,018 10,602 282 109

Source: Answor toZquostion In the Pacliamont: Lok Babha No, Education 21.7 on 10 August 1059,
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TADLE 7. EXPENDITURE ON RESEARCI IN MILLION OF RUPEES
AND INDEX NUMBER WITU 1048—40 = 100

nb. wul
gar  ICMR ICAR CSIR total AEC toll ICMR ICAR CBIR  total  total
(21-:}):) ourrent (8}+(0) ol {8) ool (1)

m [£] 3 {4 (8) ) 9] (8) [ () an g2

exponditurs on rescarch (in million rupoas) index aumber based on 1048-49 =100
194840 1.0 2.6 1.2 10.8 - 10.8 100 100 100 100 100
1949-50 1.2 2.3 1.2 w1 -_ 8.7 120 838 150 138 136
1050-51 1.8 2.4 16.0 10.9 —_ 18.9 150 92 222 184 184
195052 1.3 3.9 17.8 230 - 23.0 130 150 247 213 214
1052-53 1.7 3.2 209 25.8 - 25.8 170 123 200 2% 238
1933-84 L8 5.1 19.8 284 - 28.4 150 198 215 244 2

1954-55 1.9 88 187 274 8.2 u.6 190 202 260 34 330
1935-56 2.9 6.8 227 321 152 4T3 200 250 313 207 439
1938-57 3.3 179 28,0 49,2 17.8 67.0 30 838 389 456 620

1057-68 5.7 23,7 358 040 938 88.7 670 012 493 6oL 821
1038-59 5.2 20.2  50.7 8.1 28,6 113.8 820 1123 704 788 1052
1959-60 7.2 35.0 61,6 103.7 30.0 133.7 20 138 834 960 1238

total 344 1388 3100 483.0 123.5 G00.5

ICMR = Indian Council of Modical Rosoarch CSIR = Council of Sciontifia & Industrial Resoarch
ICAR = Indian Counoil of Agri Rossarch  AEC=Atomio Enorgy C: iasion, curront expondil
Sourcs :  Contral Btatiatical Office, Government of India.

BIBLIOCRAPHICAL NOTE
I have used & numbor of atandard publications and may meontion two books which give a good
doal of information, namely, The Progress of Sclence in India during the Past Twenty-five years (Indian
Bolonos Congroams Association, Celeutla, 1938); and A HMistary of Edncation in India by Syed Nurullah
snd J. P. Naik (Mscmillan & Co., socond cdilion, 1037). I am graloful to tho Contral Statistioal
Organization, the Porspoctive Planning Division of the Planning Commission, snd tho Tndian Statisticsl
Institute for collocling and procoasing somo of the statistical deta.

Paper received: September, 1959,
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