THE SOCIAL TRANSFORMATION FOR NATIONAL
DEVELOPMENT

By P. C. MAHALANOBIS
Indian Statistical Institute

1. IxTRODUCTION

1.1, Tho problem of improving the matorisl and vultural conditions of the
poorer countrica of tho world has been engaging sorious attention during tho post-war
period. Tho desire fur political independ is rapidly i ing and will ti;
to grow in tho countrics still under coloninl rule. Also, more and moro countrics aro
beooming and will beeomo politically indepondent.  With the gaining of independence, it is
boing increasingly realized that political freedom is nocessnry. but is not enough. In most
of the underdoveloped arcas, attention is boing given i ingly to ic doveloy
ment to improve the lovel of living, by increading tho flow of goods and services and by
expanding facilities for cultural amenitics. It is also being increasingly apprecinted that
rapid economic growth ean bo brought about only by an increasing accumulation of capital
to supply modorn tools and machinery for now and expanding produclivo activities which
would, in time, solve problems of loy or under-employment, and would also
continually improve thn lovel of lmng Buch accumulation of capital would call
for increasing domestio savings, and the utilization of such savings for productive
purposes, The choico of productive activities (that is, of investments) must also bo such
as to sccure the best possiblo rato of oconomic growth over a time horizon of a gencration
or more.

1.2. How to bring thig about? Thisis whore tho question of gocidl transformation
becomes relovant. Somo broad general principles may perhaps bo stated with confidenco.

2. THE STRUCTURAL TRANSFORMATION

2.1. It is noccssary to givo opportunitica for participation in productive activitics
to the largest number of people, and a8 soon as possible, to all such pooplo as aro capablo
of undertaking such work, and also to utilizo availablo resources in tho most effoctivo way
for tho benefit of the nation ag a whole. To creato fullest opportunitics for rapid growth,
it is necessary to romove all barriora to tho effoctive utilization of productive forces, by tho
people, for the benefit of all the peoplo of tho country,

2.2, Thoro arc many facets to the problem, somo of which are general and some
peculiar to particular countrics, It is not possible to arrango them in any clear order of
priority. In fact tho heart of tho problom is to make changes in all necessary directions
at tho same timo, in o balancod way, so as to bring about tho structural transformation
a8 quickly as possiblo,

2.3, Tho transformation of tho social structuro cannot bo an entirely internal
process, Qutsido influonces have beon and will continuo to Lo at work. Colonial rule and

i loitation of tho underdeveloped countries bave th Ives givon tiso to i
promoting thu desiro for political independonco and for improvoment in tho lovel of liviog
in tho underdeveloped areas,

24. A now factor, of ious int ionnl cooporation in jmproving tho social,
political, nnd i titions of tho undordovelopod countrios, hag also emorged during
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tho Just ton or fifteen years through a quickening of the workl conscionco on humanitarian
grounds and also m the enlightened soll'interest of tho moro advanced conntrics, Isolation
i8 no longer posdible, physically, psychologically or organizationally. Tho influenco of
information, ideas, advico and ail from outsido would bo an incrensingly important factor.,

25. A structural tronsfurmation of the wholo socicty i3, howevor, indispensablo to
nko conditions fit for rapid economio growth, Without such tranaformation, any amount
of holp from onutside would bo ineffoctive. Tho oxperienco of many countries during the
post-war period would corroborate this.

3. Tug SCIENTIFIC REVOLUTION
3.1. It is also neccssary to develop the outlook of science and the experimentul
attitude of mind in order to acquire knowledgo of natural and eocial forces and to invent
new techniques for initiating material and social changes. This is the only way in which
decisions can be made increasingly in a rational manner, in accordance with principles of
objective or scicnlific validity Lased on relevant dala and correct reasoning, instead of on
the sanction of nuthority based on status and power or custom and conventional or revealed
rules and laws, This may bo called tho scientifio rovolution.
3.2, Tho nced of what I havo called “tho acientiic rovolution™ is recognized,
but has not received i i I have idered somo aspects of this problom
in an attached noto on "Tho Scientifis Buso of Economio Development.”

4. MODERNIZATION OF SOCIETY
4.1, Tho social transformation and the sciontific revolution ars hoth necessary,
These aro but two aspects of modernization which ean bo distinguished but not sop 1
Tho social transformation and tho sciontifio lution in bination leads to moderni
The task of international cooperation is to promoto and help, in evory possible way and in
a peacoful manner, the modernization of the underdoveloped countries.

42, Urgeney of the task : Tho scientifio and industrisl rovolution took placo in
Wost Europo and North Amcrica roughly over a period of three or four hundred years.
It is not possible to wait for such a long time for tho underdovcloped countrics to attain
a reasonablo level of living. Tho historical process of transformation must proceed fivo
or ten times faster, Such speeding up of the process of transformation has always been
acl istic featuro of biologicnl ovolution, and cau bo achioved.

13.  Differest phases of the trantformation : Somo of tho nowly independent countrics
aro largo, somo are of medium sizo, and somo aro cxtremely small in area, or in natural
resources or in population. They would have widely differing nceds. Tho particular form
and contents and components of cach stop of modernization would depend on the spocinl
conditions of cach country and the stage of development renched by it, and would thereforo,
vary from ono country to another or frum one region to another of tho same country and
also, over a perivd of time, in the samo country or in tho samo region,

44 International cooperation : Tho most significant fact of tho prosent ago is
tho rapidly oxpanding contacta botween different conntrios of tho world. This tondency
is bound to bocomo stronger in futuro, incrensing tho scopo of internationnl affairs in overy
direction. At the samo time, what George Washington had snid about “no country being
ablo to go beyond its own self-interest in intoruational affairs,” would continue to remain
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valid. The real need is, therefuro, to discover now arcas of mutual sclf.intorest, and to expand
apheres of common interest:on both bi-lateral and multi-latoral basia to the fullest oxtent.

4.6, Tt Is also clear that oven tho most advanced countries still havo unlimited
sacopo for both social and sciontifio progreas,  For all countries, large or small, advanced ot
underdeveloped, international cooperation is necessary and benefieinl. Tho smaller and
the less-developed 8 country, the greater howovor will bo the need and importanco of such
cooperation.

5. PRODLEMS OF INTERNAL REFORMS

5.1, Thero is general agreemont about soma of the most important contents or
elements or nspects of the social transformation, such as:—Iand roform; removal of socinl,
economic and politienl barriors; mass education and technical training; inereasing oquality of
opportunitics; tho poxsibility of a Iabouror or an initiater sceuring the {ruits of his labour;
or tho need of medical and health sorvices and cultural amenitics ote. Thero is much in
common in rexpect of such components or aspects of socinl transformation in the case of
all underdeveloped countrics, with, however, the need of adaptations to suit tho special
conditions of each individual country. Somo of theso components or nspects are briefly
considerod bolow.

5.2. Land reform: Historically, land roform has beon & most important factor
in tho io develof of all ad d or rapidly dovcloping countrics. Agriculturo
and industry must advanco at tho same time. [t iy, howover, gencrally agreed that an
agricultural surplus (or, tho surplus from extractives) is essential for industrial dovelopment.
Changes in land tenure and legislation would, therofore, be ono of the requireients of the
highest priority in most, if not oll, undordeveloped regions.

5.3. Tho aim must bo to sccuro tho fruits of his labour to the cultivator so that
he has tho incentive to improve tho land and to introduco more ndvanced technological
methods, Tonancy law should protect the tenant against eviction so long as he is wsing
the land officiently, and to secure to him tho right of fair compensation upon termination
of the leaso for all unexhausted improvements mado by hima. It is also necessary to eliminato
the unproductive consumption of the surplus from land by intermedinries and landlords,
who have no productive functions, by abolishing their rights.

5.4. The question of cconomy of scala of production may, adwittedly, introduco
difficultics, ‘Tho breaking up of largo farma may lead to a reduction of the snrplus; howover,
tho beneficial effecta of greater equality of incomo and woalth may compensate for tho other
Joss. Also, in countrics whero thors are too many cultivators, often with seattered plots,
further breaking up of tho holdings may easily have adverse effeets on tho efficiency of
production. In such a situation it may bo necessary to promoto consolidation of holdings
cither volunlarily through cooperatives, or by legislation, or both. Redistribution of Jand
1Lias limits and is & complicated question. Tt ia wiso to recognizo that steps taken at ono
stago may havo to be rovorsed at a later stago. Appropriate measurcs must bo dovised
to suit tho needs of ench country at any partioular stage of dovolopment. Tho basic aim
would always remnin tho samo, namely, to increnso tho agricultural surplus, and to uso it
for productivo purposcs, ay offectivoly s possiblo, in speeding up tho growth of the cconomy
au & wholo.

5.5. Remoral of social, economic, legnl and political barricrs : Tho underdeveloped
countrics linvo the very diflieult task of achioving a far faster rato of growth than had been
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achioved by tho most advanced countrics during and aftor the induateial revolution. It is
indispennblo that overy ono in tho working ago-group should be fully utilized to incresse
tho national product, It is nocossary, theroforo, to removo nll social, economie, legal and
political barriors which provent individuals, or groups and soctions of individuals, to becomo
fully productive. Conditions aro worst in a country stratificd by caste, colour, croed or
langunge, and whero wholo soctions of peoplo are sometimes doprived of opportunitios by
customs, law, or social and political pressuros by ruling groups. Removing all such barriors
is an cesontial condition for rapid growth.

6.8. Equality of opportunities and vertical mobility : Removal of social and othor
barriors, in principlo, is nocossary but not sufficient. It s essontial to help overy ono to
make himsolf fit for the highost typo of productive work of which ho is capablo. Opportu.
nitios for education and training and for productive work must bo mado as widoly availablo
as possible, Great incqualitica of woalth and income often lead to denial of opportunities
to tho poorer poople, and, unloss removed, give riso to a sonso of frustration among the
under-privileged and hampor the growth of 1 solidarity. Sufficiently rapid
progress would bo difficult or impossible in socioties in which thero s lack of vertical mobility
and whore small soctions try to proserve their priviloges based on heredity, custom or law
without any relation to thoir productive contributions,

6.7. Morizontal mobility : The social system may also hamper tho utilization of
resources becauso customs or casto restriotions provent labour from moving into now ocoupa-
tions, or Jabour is tied to tho soil, or land may be concontrated in tho hands of small eoctions
of tho people who are unwilling to divert it for more productive use for roasona of socinl
or political prestige. A small number of prod i dordovo

oven in ped countrics may
sometimos band together to provent tho fres entry of others or the introduction of new

hni All such ictions must be d to increase the horizontal mobility of
resources.

8.8, Possibility of securing fruits of labour and enlerpriss: The elimination of

of social, io or political privilegea in the hands of small scctions of

the people would promote both vortical and horizontal mobility, and maks it possiblo for
every ono to socure a fair share of tho fruits of his labour and entorpriso. This is ono of
the most important consequences of the social transformation and is particularly helpful
in promoting rapid economic growth. Appropriato legal and institutional changes must
bo mado to achiove this,

8. NATIONAL INTEORATION

8.1, Sectional inferests and barriers: A ch istio feature of undordevelop.
ment is the wgmonuhon of the country into innumorable rogions, castes, tribes, languagos,
1 and othor groups which focus attention on the wollare
of nmnll scctions of the pooplo without any awnronoss of the bost intorests of the country
as s wholo. It has to bo recognized that rapid progressis impossiblo without painful adjust.
monts and damago to sections of the people whoso intercsts are based on spocial priviloges
or old tochniques; and that old belicfs, oustoms, and socinl institutions havo to be
disearded, and all barricra of caste, customs, oreed, colour, lnnguage and scotional intercats
must, bo ruthlessly oliminatod. Tho greater the provalonce of such socinl barriors in the
country, tho greater aro the sectional rigiditics within government administration, and tho
fiercer aro tho intor-agency joalousics and fights which continually delny decisions and
hampor speedy aotion.
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6.2, [Integration : Tho romoval of socin]l and economio barriers is an indispens.
ablo condition for tho omorgenco of tho senso of national solidarity without which
national dovelopment ja impousible. It is not possible to isolate tho scientific, or tho
social, or the industris! nspocts of the tranformation from ono another. Advanco must
be madoe at the eame timo on all fronts. Thia creatos difficultios but also has its advantages.
Progresa in ono direction stimulates and promotes progress in another direction. It is tho
task of lendorship to maintain 8 proper bnlanco between the different aspects and phases
of tho process of modernization in ita full sense. The nim continunlly must bo lo creato
a socioty from which socinl, cconomio and political privileges have been completely eliminated.
To bring about such a transformation would call for wiso lcadership with a clear sppreciation
of aims and objoctives, a rational and experimental attitudo of mind with confidenco in the
outlook of seienco, and willing 1o pay the prico of much painful adjustments,

7. DANOGER OF SUPERFICIAL IMITATION OF ADVANCED COUNTRIES

7.1, Bocauso of tho senso of urgeney for cconomic growth which is strongthening
ovorywhere, thero is a peculiar danger of adopting, in a superficial way or at too early o atago,
mothods, and forms and institutions, which are working successfully in tho advanced coun-
trics. It has to bo kept in mind that oxisting socinl and political institutions, or high levels
and standnrds of quality or performanco, wera established in the ad d ios only with
the gradual growth of the economy. Such institutions may not bo usclul at an carlier stago of
development, and may oven hamper progress. For examplo, in underdoveloped countries,
there is sometimes a tendenoy to ndopt too oxponsive or too sophisticated schomes of
education, caro of henlth, publio buildings and construction, wages or ealarics of government
employces or labour legislation.

7.2. Educntion and froining: Mass cducation to spread litoracy both among
children and adults has special urgency; hero all possible help should bo utilised, for examplo,
by using the services, for a small part of the day or tho wock, of those who aro already
litorato. Becauso the numbers involved are vory large, the adoption of too high a standard
for teacher qualifications, school buildings cto., at the primary lovel, would make the cost
prohibitivo. At the sccondary stage, moro attention would hiavo to be given to the quali-
fications of teachers and other educational aids; but scales of pay or cost of buildings ehould
still be kept in balanco with the goneral level of living of tho students and the parents them-
sclves. At tho tertinry level, still higher standarda would have to bo adopted for stafl
qualifications and there would be need of moro oxpensivo teaching aids; but tho expenditure
must bo kept within tho limits of what the country con afford. It ja at tho stago of
advanced studics and research that standards should bo really high snd comparable with
the ndvanced countries; however, as tho number of advanced and research workors would
bo very small in tho beginning, this would not involve any largo total expenditure.

7.3. The educational system should bo viowed as o pyramid; tho lower tho stago
tho widee should bo tho baso {that is, tho number of porsons undor instruction) and
tho Jower tho sealea of expendi pared to ad d countrics, whilo at tho highest
stago of advanced studics and research the number involved would bo oxtremely small but
sealos of oxpendituro may approximate to thoso of advanced countrics, Adoption, at tov
carly o atago, of dards and scnles of oxpendituro of ad 1 countrics at lower levols

would lend to scvoro restrictions in numbers usually coupled with admission of students
on tho basis of family incomo; this must have most undesirablo socinl and psychological
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consoquences. When resources in men, materiale and monoy aro inadoquato, to incroaso tho
number of studenta in accordanco with tho pressuro on admissions, would necessrily lead
to window dressing and a dilution of standards in practico. This can scriously hampor
progress; the only remedy is (o adopt n system which would be in keeping with basio
aims and yot within tho means of tho country.

T34, Medical cars and technical sercices : A similar situation can ariso oven more
easily in the ficld of medical care. Adoption of the high lovel of university education for
physicians in tho advanced countrics as tho only standard ot an oarly stage would necos.
sarily mean that mnst of the poople will be deprived of medical services in undordeveloped
countrics for a very long timo. A two-ticr approach with a junior eadre of medical personnol
with, say, threo or four years’ training, togothor with & much smaller number of
physicians with university training, would make it possiblo to spread medical sorvicos much
wider and much faster. This would bo equally truo in many other lines of technical work. A
two or oven & threo-tior approach wilh a higher, & medium, and oven a third lovel of workors
who have had a very quick and epecinlized training, would bo not only within tho means of
tho underdeveloped countries but may bo even moro effective, becauso, in the still backward
conditions of the country, tho lower lovel workers would bo much noarer to tho genoral
population and would boe able to work in closer touch with them. Thia would bo particularly
true in agricultural oxtension and other gorvices which would bring tho tochnieal workers into
contact with large sections of the population.

7.5. Government expenditnre : Government expenditure often tends to become
unduly large in underdeveloped countrics owing Lo tho adoption of the much higher standards
of advanced countries. This leads to unnccessarily high scales of wages ond salaries for
government employees or costly public buildings; which, in ita turn, would increase the
foeling of soparation botween government and tho pooplo, and hamper national integration.

7.8. Labour legislution : As production becomes modernized and factorica ond
enterprizes grow in numbers and in size, it would bo necessary to develop labour logislation
and regulations to ensure that labour sccurcs a fair sharo of the surplus, and also to easura
working conditions being maintained bly safo and healthy. Legislation in imitation
of the moro advanced countrics, at too cacly o stage, may, howaver, lead to increasing
inofficiency of performance, especially, in countries with surplus labour, and may increaso
costs of production eo much as to havo scrious adverso cffects on exports.  Tho most import.
ant thing ia to establish a definito link botween remunorntion and output in the case of all
types of work of which tho volumo and quality can bo estimated oven roughly. It is necessary
to recognise that trado union movements can gnin in real strength only on tho basia of
incrensing productivity.

8. NATIONAL LEADERSHIP

8.1. Tho tronsfor of modern technology from tho ad d countrics also calls
for much adaptation to suit tho needs nnd local conditions of underdoveloped regiona.
To profit by the oxperionco of tho advanced countrics and yot to introduce modern tech-
nology and modern socinl and political institutions in a way suitablo to tho porticular stage
of devclopment of the country js a matier of crucinl importance in the process of modor-
nization. Ultimately, success would dopend on the growth of a rationsl outlook and tho
experimental attitudo of mind, first, among tho leadership at all lovels and then gradually
among the general mass of tho peoplo.

8.2, Tt ia extromely important that the advanced countrics shovld holp and eacour-
age in every way all progressivo groups within the couniry in promoting tho process of
modernization and refrain from offering tochnical or cconomio aid in any way which
would harmper the eacial and acientifio transformation.
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THE SCIENTIFIG BASE OF ECONOMIC DEVELOPMENT
1. PHASES OF ECONOMIO DEVELOPMENT

L1. Tho casentinl characteristio of an underdeveloped country fu an extremely
Tow level of living, that is, inadequato supply of food, clothes, housing, drugs and other
cunsurer goods, and also lack of fucilitica for cducation, caro of health, social sccurity,
cultural amenitivs, ete., for the nation o » whole, It is possible to make availnblo small
quantities of consumer goods by direct imports or by domestio production, on a amall scalo,
with the help of imported machinery. In most of the underdeveloped countrica it is, how.
evor, not possible, for lack of nccessary foreign exchange, to import or to produce, with
imported machinery, enough consumer goods for the peoplo as a wholo. In Indis, the first
textilo mill waa established in 1817; and India gradually becamo the second biggest producer
of textiles, next only to America. One hundred and fifty years later, Indin would still remain
underdeveloped. The production of textiles or small quantities of other consumer goods for a
emall part of tho natien cannot, by itself, lead to industrinlisation and ic devel

1.2, Economic development ean occur only by inerensing the per capita produc-
tion of the nation ag a whole, (hrough an increasing uso of machinery driven by steam or
olectricity aa a substitute for human and animal labour, In countrics with appreciablo
natural resources, it is necessary to establish the basic engincering and power industries to
enablo the manufacture of both consumer and capital goods within the country. Establish-
ing 8 minimum complox of auch bagio industrics wouvld tako at lcast ten or fifteen years,
for which planning must atart ten or filteen years in advanco.

1.3. To increaso modern induslrml production woull eall for an increasing supply

of engi technol and T 1. The only way to ensure this would
be to establish and increase the number of schools, training colleges and universitics, and
also to train teach for such instituti This would take at least filteen or twenty

years; so0 that planning for this purposo must start fiftcen or twonty years in advance.

1.4. Tho best way of utilising the raw materials and natural resources availuble
within the country, for Loth domestio consumption and for exports, can be found out only
through applied seiontific research.t Applied research, in its turn, must bo based on advances
in fundamental research. Also, to cstablish an adequato baso for applied research it is
necessary to promoto the epirit of pure rescarch and supply tho stimulus of scientifio
criticism. This would be possiblo only when at least & certain minimum number of scientista
aro engngcd in fundamental research, and opportunitics for puro rescarch are becoming

ilablo, It is thereforo necessary to promoto tho advancement of both
applied nnd fundamental research, To establish & minimum base for scientific research
would tako moro than a genoration of twenty-five or thirty ycars; this, being tho most
slowly maturing sector, must bo given tho highest priority.

3 Evon the most advanced countrics aro obliged to dovolo largo rosourcos to rescarch for tho
improvomont of producte nlroady being manufactured and alzo Lo dovolop now products in order to hold
thoir position in tho world oxport market. It is not pomsiblo for tho underdoveloped countrics to start or
expand tho oxport of fully or parily manufuclurod preducts by simply borrowing tho ourrent technology
from sdvanced countrioa; it is owsentinl also 1o dovolop appliod rosonrch for a continuing improvement
of toctuiologioal miothods,
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2. TUE SOIENTIFIC BASE OF THE ADVANCED COUNTRIES

2.1, Tho ecientific baso of tho modern ago can bo appreciated by even abrief roview
of the rocent history of the advanced countrios, Four hundred years ago tho generally
sccopled view was that the earth was at tho contro of the univorss; the position of humsn
boings was unique and supreme; and tho highest sanction of truth was cither divine rovela.
tion or abstract logical reasoning in the mind of man. In the sixteenth and the seventeenth

thore was a 1! lution in the picture of tho physieal world ; tho earth
was scen a9 o small plunct mwoving round tho sun; and tho method of empirical obser-
vations and experimentation was gradually established in both physical and lifo scicnees.

2.2, Progress was st first elow in tho sixteenth century, A fow sclected names
may bo recalled to indicato the gradual fc of ideas. In , Nicholas
Copornicus (1473-1643) supported tho viow that tho plancts including the earth itsell
were revolving in orbits round tho sun; Tycho Brahe (1546-1001) supplied sstronomical
observations of unprecedented accuracy to make the next steps possible; Johann Kepler
{1571-1030) formulated the descriptive laws of planetary motion; and Galileo Galilei (1564-
1642) mado conscious propaganda in favour of tho new philosophy of the universe. In
snatomy, Andreas Vesalius (1614-64) published his observations on the human body in
1843; in physics, William Gilbert {1544-1603) gave an account of magnetism based on
trustworthy experl in 1600; in physiology, William Hervey (1578-1657) described tho
circulntion of the bloed in 1628; John Napier (1550-1617) supplied a convenicent tool for
eompuwlonby the uso of logarithms; and Rene Descartes lloOB-lM). a philosopher,

ibuted tho powerful ts of i for g fon and of
mathematical Iuneuoru I-‘mnoll Bacon (1561-1626), ﬂrmly stated that lho only truo method
in scienca wos to proceed from particular scnso ohservations to wider generalizations
{Novum Organum, Book I, xix), and clearly recognised that “the true and lawful gosl of
the sciences is . . . thot human life be endowed with new discoveries and power.”

23. The concept of an objectivo world of physical reality gradually took firm
shape in the soventeenth century in the hands of gifted astronomers, mathematicians and
scientists. A fow names may bo montioned from among those who were born in tho first
half of the century; Pierre Fermat {(1601-1605), Christian Huygens (1620-95), Blaiso Pascal
(1623-02), Rebert Boylo (1627-01), John Ray (1627-1705), Robert Hooke (1635-1703), Isao
Newton (1M2—17"7). and Gottfried Wilhelm Leibniz (1646-1716). The rato of advancement
of science progressively in the eigl h and the ni k ics, and
during tho last fow docades has opened now fronticrs with almost unimaginable possibilitics,

24. Tho advancemont of scicnco prepared the ground for the industrial revolution
in Europo in tho eightoenth contury, first in spinning and weaving, next in the use of iron
and stec), and thon of electricity in tho ninoteenth century, which stimulated the growth
of tho capitalist oconomica in West Europo and North Amorica. Tho epread of tho scientifio
outlook also propared tho ground for the age of reason and the French revolution, which
occurred at tho end of the eighteonth contury, and promoted tho growth of nationalism in
Europe, in its modorn senso, in tho nincteenth century,

2.5. The f{ndustrinl lution i ingly roplaced human and animal power
by stoam or cloctricity to drive machinery fur tho increasing production of both conswmor
and capital goods, Tho dovolop of eng ing tochniques led to a oloso Linkngo between
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soience and technology; and during the last hundred and fifty years, industrial dovelopment
is being stimulated by o sciontific discovory or a scientific discovery is being stimulated by
industrial neods.

2.6. For the last fivo or six thousand years, or moro, tho averagoe per capita produc-

tion mworo or lesy or within narrow Jimits. Tho irdustrial
rovolution changed all this, and led to o spectacular increaso in the varicty and volume of
goods produced. As a q of such i g production, the dord of living of
tha advaneed countriea of West Kuropo and North America reached a level far higher than
tho rest of tho world. Also, tho advancement of science, technology and industry, made
it possiblo for the westorn countrics to becomo strong military powers; and, becauso of such
military supremacy, the west wos able to Lring s large part of the world leither inte direct
coloninl rulo or into conditions of io or political eul

I

27, The last forty ycars have also ecen the riso of U.S.S.R.,, ss another world
power, rapidly growing, through the promotion of scienco and technology, in economic, indua.
trial and military etrength togethor with a continuing increase in the level of living. The
monopoly of sciontific and technological knowledge and the unchallengeablo military supre.
macy of the western countries have now gone. The increasing parily between tho “western™
and the “enstorn’ iea in scionce, technology, industry, ond military power is s most
significant fact of tho presont timo. DBecsuso of tho unprecedented destructivo power of
atomio and nuclear weapons, it has become absolutely necessary Lo avoid & nuclear war
which would bo catastrophic for both sides and the whole world. Coexistencs of both the
“western” and tho “eastern” powers has bocome indispensable.

2.8, There is no intention on either side to make & direct attack., Tho advanced
countries poso no special problems becauso it ia not possible to hold such countriesindefinitoly
in subjugation. Howovoer, 80 long as there are underdeveloped areas, both power groupa
are likely to try to cxtend their infl over tho Iess ad il ies; and this would
remain a inuing source of potential conflicts. The very oxi of underdoveloped
countries should, therefore, bo seen as o threat to peace. Rapid transformation of all the
underdeveloped countries into modern viable socicties is an essential condition for peaceful
cooxistence. Such a transformation would promoto the enlightened self-interest of both
power groups, and would olso creato conditions favourablo for the advancement of human
and culturol values on a world-wide basis.

3. THE ROLE OF SCIENOE IN THE MODERNISATION OF THE LESS
ADVANCED COUNTRIES

3.1. Modernisation of tho less ad d ies through rapid industrialisation
ie thus an urgent need of the whole world. Is such modernisation possiblo or can & modern
uoclev.y with a viablo economy, with expanding social and political freedom, and eultural

d without blishing a sound scientific base? This is a question of
crucial xmpuru\nw for tho present ago.,

3.2, Inorder to answer this question, it is necessary Lo apprecinte the deeper changes
in human thinking which wero brought about by the emorgenco of scienco. In every sphere
of organised activity in human socioty, suthority lhas always been associated, and must
always bo associated with a eystem of hierarchical lovels. 'This applics to primitive eocictics,
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matrisrchsl, patriarchsl, or tribal; successivo lovels of foudal lords; organised churches and
roligions; military, polico and administrative systoms; enterpriscs, business and commerce;
and law. A law court of appeal may roverso tho decision of a lower court; but the docision
of the court of appeal is itsolf subjoot to chango by a still highor court. The decision of
tho highest court, to which a easo haa been actually referred, hae to bo accepted not because
such & decision is necessarily right, Lut becauso it js the decision of a superior authority.?
Socicty must sccept this authority principle for stability and onderly progress, even in
organised revolutionary activitics,

3.3. Thia very authority principlo must, however, bo absolutely and completely
rejected in tho fiold of ecionco. Modern acience §s based on a patient accumulation of fucts,
on the study of p and their i lati or interactions ond o stability or
uniformity of nature? which can be discovered by tho humen mind. The findings
of tho most cminont scicntists aro subject to critieal check by their profeasional
colleagues and by tho youngest scientific workers, and must be rejected if there is no
satisfactory corroboration. Scienco can advanco only through free criticlem on s
completely democratio basis, with every resoarch worker of competenco enjoying
oqual status. Tho th ical or 1 fi k of scicnce must bo continually
revised to find s proper placo for all known facts. A singlo now observation may
call for a more comprehensive theory, The older sccumulsted koowledge continues to
remain valid ; later discoveries must, howover, bo integrated with the carlier knowledge.
Tho accumulation of scientific knowledge is increasing through tho efforts of all the
scientific workers of the world. A new fact may bo obscrved or a new theory formulated
by any \sorkor, however  young, nnd m any counl.ry whero research has been established.

is, , AL p bl dition for tho progress

of science,

34. Authority derived from status is irrclevant to scionce. Scienco has introduced
o new concopt of “scientific”, or “objectivo validity” which has its foundation in nature
itsolf, and which cannot be upsct by any authority based on status or by supernatural

t It is possible, indoed, that this docision itsolf would havo boeon rovorsod if thoro had bocn &
still highor court to which tho coso could Lo roforrod, If a docision of & highor court of appeal is
considorod to be like the turning up of "hoads™ (in tossing an unbinsod coin) whon tho docision upholds
tho vordict of tho lower court, and is considorod to bo liko the turning up of “tails” whon the verdict
of the Jowor court is rovorsed, thon the succossiva docisions of tho highor court wouid look like the
roaults of the tosslng of a coin. This would be the roal guaranioo that the systom of low is functioning
proporly.

3 Tho phraso “uniformity of nature™ must bo, of courss, intorpreted to includo chance ovonte
and random processos. Although gamos of chanco wore known and wore widoly provalont in anciont
timos in Chinn, India and othor countrios, it ia important to noto that tho concopt of probability did
aot ariso unlil the 16th and the 17th conturios, thot is, not until tho omorgonce of modorn acionce.
This is casy to undoratand. Boforo the emorgonco of the modern sciontifio viow of an objective world
of physical roality, oll chanco ovenla would have to bo nocossorily ascribod to tho whims of gods,
domons, or supornatuml forcos. Aftor tho omergoncs of tho ecionlilio view of an objective world of
physical soslity, it bocamo nocessary, both logically and pryehologically, for tho humian mind to scco-
mmodalo 1ho oceurronce of chanco ovenls na an integral pact of tho uniformity of naturs, This could
Lo accomplishiod only on tho basis of the thoory of probability, or rathor, aa X should profer to put
it, only through tistical viow of tho world. It ecoma 1o me, theroforo, that the concept of probability,
or tho statistical view of tho world, did ariso ot the samo Limo oa iho cmorgonco of modorn scionce
only bocauso it oould not poesibly bhave arison carlior.
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poword. Tho fo ion of all tho ad d or rapidly ad ing ica has been
based on aceepting, in an i i a aci or rational view of lifo, Thia is
tho foundation of the modern age.

3.5. It is essential in every country to cstablish and strengthen the outlook of
soienco, a way of thinking which bocomes more and more poworful as it is moro widely adopted,
and which replacea dogma, superstition, and dated t This scientific outlook
cannot bo established by force. It muet depend on acceplanco through proper understand-
ing. In practical aMairs, the important point is that a wiso policy nnd programme of action
should be incrensingly adopted on the basis of rational argument, supported by relevant
factual evidence, and ehould not be rejected becauss of emotional bins or formal dogmas or
conventional rules of p durcs. It is, therefore, inually to ge and
promoto the ndvnnecmenl. of gcienco in overy country, lnrgo or small, Becauso scienco is
indivisible, and also becauso scicnce must bo established in overy country, it ia also

Vs inually, to pi te scicntifio collaboration bet sll ics of the
world, large and small, and advanced or doveloping.

3.6. It is scarccly necessary to point out that there is no conflict between the
scientific and rntional view of life, on ono hand, and aims and objectivea based on moral
or cultural values, on the other hand. On the contrary, moral and cultural velues which
aro truly universal, and aro not narrowly sectarian or nationalistio in 8 restricted sense,
must have an objective and rational basis.

3.7. The advancement of science and tho growth of the acicntifio outlook must be

rocognised as an essential condition for tho modernisation of the less ad i
It is necessary for each country to have, as quickly as possible, a sufficicnt number of men
with a scientific outlook to jnfl the thinking of the nation. How to attract and hold a

suficient number of ablo persons to scienco is thus the crucial problem of national and
world dovclopment. This can be achioved only through a proper and adequato social
appreciation of scionco and aciontists, The actual transformation must bo brought about
from within cach country. Scientifie aid from the advanced countrics can, howover, be
of great holp In this process.

4. PRESENT PROGRAMMES OP TEOHNIOAL AID

4.1. Tho nced of technical aid has beon gnised for somo iderablo timo.
Bi-lateral or multi-latoral and international tochnical aid has often taken the form of either
offoring educational and training facilitics to young workera from the leas advanced countrics
or ecnding tochnical or sciontifio oxperts to such countries. Considerablo benefit has no
doubt accrued through auch aid but it is noccssary to recogniso that much cffort hes
also beon wasted.

4.2. Boholara from tho less advanced countrics aro usually solected on tho basis

of results of ions; suoccas in inationa not being a necossarily reliablo indicator
of sciontific or tochnical abllh.y, tho vory process of selection is inefficient. Some of the young
holars havo diffioulty in ing th Ivoe to the pattern of living in tho advanced

countrics. Somo of them do not do woll in their studics. Somo poss the examinations
succossfully but havo no aptitudo for soientifio work. Somo of tho more ablo echolars prefer
to livo and eottle down in tho advanced countries, capecinlly in tho U.S.A., becauso of tho
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highor lovel of living or greater opportunitice for acientifio work. Some scholars of ability,
when they relurn Lo their own countries, are unable to find suitablo openings for a scicntifie
carcor; and somo of thom go back to tho country where thoy wore trained. In applied scienco
and technology, and cspecially in social scionces, many young scholars, who had often studied
probloms or learnt methods which nre approp: for d but totally
irrolovant to their own native countries, are unable to adapt or develop methods to enit
loeal conditions. Out of the Jargo number of acholars who go to advanced countrics for
training, only n very small number of really ablo sciontific workers ultimately become
availablo for fruitful work in their own country, Tho cost of giving scientific or technolo-
gicnl training in an advanced country is slso very ligh, Giving training to individual
scholars in advanced countrics (whether tho expenses aro provided in tho form of foreign
aid or met by the acholars thomselvea or by the country of origin) have been, therefore,
extremely wasteful in terms of both mon snd moncy.

4.3. Thero has been also continuing difficulties in finding suitable individaal experts
for the less advanced countrics. Competent scientific workers aro reluctant to aceept such
sasignmenta partly beeauso of tho lack of facilitics for their own work in the less sdvanced
countrics and partly becauso their scientifio or soadomic cnreor is likely to bo adverscly

allccted throagh thoir absence abroad. In imes Lave to
be given to persons who aro not fully qualified for !ho job, with unsnlixl‘nclory results. To
creato suitable conditions for sciontifio work in the less ad d ics Is an indispensabl

condition for attracting competont scicntists to go out to such countries.

4.4. Programmed technioal aid on & group basis has been moro offective. A team
of young engincera from a less advanced country can receive most valuablo training in an
advanced country when such training is oriented to specific technological projects. Teams
of experts from advanced countries have also been of very great holpin establishing factories
or in atarting now projects in tho less advanced countrics. Such technical aid, especially
in engiacoring, technology and applied sciences, should bo continued and expanded. Special
projects for establishing technological and rescarch centres in the less advonced countrica
have olso been taken up by somo of the international agencics. This type of aid can bo
of great valuo provided a sufliciont number of aciontifio workers in tho less advanced couztries
can bo trained to work in sich contres, and slso provided nocessary conditions are established
to enablo them to do their work properly.

5. SOIENOE EDUQATION AND RESEARCH

5.1. It has been argued in the earlier scotions that for modernisation it is necessary
to establish & foundation for scientifio rescarch and tho social appreciation of scienco in
the developing and less advenced countrics. Every path-finder in 8 now field of research
must work in the first instance by himsolf; if ho is successful, other persons gradually get
intorcsted in tho subject. Such path-findors alwaya lind, and will always havo to overcomo
much opposition, and oven hostility, until thoe now subjeet becores a rocoguised part of the
“ostablished” fletd of ecicnco. But it is only a fow scientists of outstanding ability who
oan work in lsolation. Most research workora require tho stimulus of fres interchango of
viows and Ideas and of approciation ameng profossional colleagues,
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5.2, Tho community of scicntists has a structure of & serics of widening circles
similar to the structure of scicntific subjects or of scienco as 8 whole. When s top scientist
speaks appreciatively of some work in his speciol field, other scientists or lay men nccept
his ovaluntion and pass on the information to others. Tho socinl apprecintion of scicnce
gradually emerges na a result of the diffusion, in widening circles, of tho views of ecientista,
who aro oxports in specialised fichls of research, to seientists in related ond sssocinted ficlda,
then to scientific workers generally, nnd finally, through persons of position and standing
who have contacts with scientists, to the general public. Tho epeed with which such appre-
cintion enn spread inorcases rapidly with the icreoss in the number of scientific workers
and in the cl 1a of icati In tho ad d countrics, the
umrencsl of the importance of scienco is mcn.-nmng mpndly which, in its turn, is raising tho
aocial status of scientists and is p ing an i g flow of resources for resenrch.

5.3. The wholo process is ly slow in und ped countrics, The number
of roscarch scicntists is vory small; and channcls of scientif ication nro istent
or meagre, Scicntifio workers usually roceive lower pay and havo a Jower status than the
administrativo staff in government or in business concerns; and have to work inarigidsystem
of hicrarchical authoritics, Promotion may depend, not so much on the high quality of the
acientific work donc, but on success in pleasing those who are higher up in the official hicrarchy.
Even permission (o apply for posta elsewhero ja subject to the discretion of superior officers.
Thero is & inuing tend to bring scientists and scientific work under stricter control
of the administrators, part}y, perhaps, from an uncenscious fear of rivalry of power. Even
I tha right of criticism is accepted in prineiple, it Is restricted ir practice because scientific
workera aro often nfraid, rightly or wrongly, of giving offence to persons holding higher
posts. In consequence, many scientists in underdeveloped countries suffer from a lack
of self-confildonce, and are afraid to tako up original lines of investigation, There is little
possibility of a proper evaluation or appreciation of scientific work within tho country,
This leads to an exaggerated dependenco on tho opinion of forcign scientists and gives rise
to much imitativo work. Also, when there islack of appreciation or criticism from the
advanced countries, thero is sometimes a tendency to nseribo the unfavourable view to racial
or national projudices, and there is rosistance against collaboration with foreign scientists,

6.4. In underdoveloped countries there aro very few, sometimes only one or two,
individunls of outstanding ability in acientific rescarch or in any other acientifie ficld. As
leadership can bo eupplied only by individuals of high ability, and as such persons are fow
i number, it is much moro difficult in underdoveloped countrics to utiliso the services of
individunla of avorago ability and qualifications. Tho advanced and advancing countries have
A doublo advantage. They have o Inrgo number of persons with qualities of leadership
ond can, therefore, utiliso in & fruitful way larger numbers of persons of average
ability. This is why many scientific workers from underdeveloped countrics, who aro unable
todo much useful work in their own nativo country, can often do very good work in
tho environment. of & highor stato of organisation of rescarch in an advanced country.

6.6, Tho aim of scicntifio sid must bo to creato fn ovory underdeveloped country,
83 quickly as possible, a sufliciont number of research scicntists to form & community of
profesaional workers which would b sulliciently large to fucilitato an independent ovaluation
of scientifio work through froo criticism snd frank exchango of views. It is, therefore,
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neceasary to focus attention on identifying and giving support to porsona who havo the ability
to undertako research work of high quality, and to try to increaso their number as quickly
a3 possible, and at the samo time to offer opportunitics for training to persons of average
ability whoso sorvices would be equally cssential in supplying & wido baso for the pyramid
of acientifio work.

5.6. Thero is urgent need of fostering the spirit of objective scientific eriticism
1 of viows and opini One effcctive way of promot.

:

through free exg and
ing this would be to make it casy for scicntific workers to migrate from one post to another
and give an absolute gunranteo of such freedom to migrate. Any scientific worker who feels,
rightly or wrongly, that ho has mot cnough opportunitics for fruitful work in one
institution would be free to migrate to somo other institution. Such migrations or the
possibility of such migrationa would havo an indircet but most important sclective cffect on
scientists st all Jovels.

5.7, Tt is necensary to recognise that the social valuo of an individual scientist of
high ability is far greater in & developing coun!ry boﬂusc of the leadership ha may be
ablo to supply. It is only sciontista engaged in fund t h who can fi
tho oycs and ears of the nation in making the nation appreciate and identify urgent nccdn
of applied rescarch. The emorgenco of even one or two outstanding research scientists
can enhance the prestigo of the nation in & most significant way at the international level
and promote tho growth of sclf rﬂpect and self confidenco of the nation. This is
why it is particularly imp in d ics to identify such individuals, at
first very fow in number, and give them all pomblo facilities and encouragement to continuo
their work in their own country,

8.8. In tho highly doveloped countrics science advanced both from progress at the
highest lovels of rescarch, at the top, and from the wide diffusion of education, at thebottom.
Tho same strategy may bo ndopted with advantage in the less advanced countries, What
is urgently needed is to lay the foundations, with as wide a base as possible, for a country-wide
system of echool education oricated to scienco and, at the samo time, to dovelop advanced
studics of science and technology and rescarch at the highest lovel. The school system
must fit into tho economic Jife of the gencral mass of the people and havo its grass roou
in the villages, It must offer facilities for training and 1
for scienco and technology and also supply candid of outstanding merit for
to higher scientific and technological institutions.

6. NEED OF DIRECT AID FOR SCIENCE

6.1. I shall offer, bricfly, a fow suggestions for giving direet aid for the dovelop.
ment of science in tho less advanced countries. 1 have stressed tho need of building up
a system of schoo] education with a definite orientation to science, It would bo, howover, a
fatal mistake to cstablish an oxpensive system of education on tho model of the advanced
countries which would havo littlo relovanco to local needs and would bo beyond tho means
of the national cconomy. It is necessory to ovolvo a system, through experimentation
and trial and success, which would bo within tho means of tho national economy. Tho

PP h must bo to uso hing aids which nre easily available or can bo mado
availablo on a large scalo and at a low cost. As most of the pupils will bo living in villages, it
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would bo of great advantago if sgriculture and somo of tho rural industries can bo adopted as
o baso for tho teaching of scienco. The programme may consist largely of nature studics,
obscrvations, and experiments whichcan bo dons with tho help of simplo articles, specimens,
otc., likely to bo locally availablo or which can bo constructed with local materials.

6.2. Thero would bo still some need of supplying teaching aids and materials from
outside which would havo to bo specially designed to reduco costs. It is essential also to
peepara books of instructions and text books to suit a fairly wido range of needs. Theso
are difficult tasks which would call for extended study and research by scientists of high
calibre with a scrious intorest in problems of scienco education. As basic conditions in
undordeveloped countrics are likely to bo similar to a large extent, it may be possiblo to
evolve broad goneral mothods fur science education which would bo cnpnble of being
adapted without much difficulty to suit differing Jocs] conditions.

0.3. A great deal of pioneering research would bo necessary for this purposo for
which the help of advanced countrics is indispensable. A good deal of experimental
studiea will havo to bo undertaken undor conditions actually prevailing in underdeveloped
regions. In the beginning, the studics would have to be organised on a small scale with
the help and support of the local authoritica and of such teachors and scientiets as may
b availablo to cooperate in tho venture in the underdeveloped country itself, Tho project
can bogradually oxtended, in the light of exporience, to cover different subject ficlds at
differont educational lovels, and also from ona underdeveloped country to enother,
Fortunately, even ono or two scientists can start the work In one singlo country.
The important point is to make & beginning at the earlicst opportunity.

8.4. I may now mention s second type of programme. Certain [facilities for
acicatific research aro already availablo in India and other developing countries. In moat
of these countries, scientifio work is being hampered for lack of small replacement parts,
additional accessorics and instruments, and aupply of essential consumable atores which
have to be imported from the advanced countries. It is often dificult to sccuro import
licences on account of shortago of foreign ourrency. This difficulty can bo overcomo
through a simple plan of gifta in kind of roplacoment parts, instruments and equipment,
stores, books and journals nnd reprinu or microfilms of scientifio papers ete., to bo arranged
through non-g of scienth Such whick can
bo sot up in the advanced countrica through or in cooporation with appropriate scientifi
organizations or societies, would try to soouro auitable grants from Government and
other sources, In doveloping countrics whero scientifio rescarch has nlready started,
tho countorparl committces of sciontista would also bo set up, preferably, st a
non~govcrnmenhl lovel and with a majority of mombers from universilics and non.

1 scientific inatituti All g would bo made with the
oonc\u-ronce of th of the less ad: d country concerned, but decisions relating
to gifts for lcicnmio work must bo mado by dircet consultations hotween the scientifio
committees thomsolves. A schemo of this type can o uscfully started, on an experimental
basie, for o fow selocted countrics, at a low cost, with gifts to the total valuo of perhaps
ono or two hundred thousand dollars per yoar. Tho amount can Lo inoreased if tho
oxperiment proves successful,
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0.5. Anothor important form of scientifio aid would be to arrango for competent
research scicntists from the advanced countries to work for & yesr or two in existing rescarch
units inthelessadranced countrics or to help in cstablishing high luvel rescarch units in such

Tho less ad: ics can offor challengi and opp it
for rescarch in many ficlds of seienco, which eannot bo dupli a4 inthoad d i
for cxamplo, in geology, meteorology and geography; blulogy,bouny,u\d :.oology Igricullnrv.
medical seicneo and public health; of dovelop qy; and
hintorical and cultural studics of various kinds. In somo of the duvcloplng countries there
would bo also increasing opporumi(i for activo participation in h in b i
and statistics, aad physico-ch 1 and technological scicnces, In establishing resesrch

units in nndunkveloped countries it would bo desirablo to keep ono broad aim in view,
namely, to encourage joint studies by active collsboration botween different research units.
This would help in dovcloping & community of research cells or units which, in its turn,
would fostor the growth of the spirit of scientifio critici and appraisal smong wider
circles of aciontifio workors.

8.8, To sttract compotent visiting eclontists it is necessary to offer them facilities
to puraue or start fruitful rescarch in thoe less nduneed counQrics somietimen special cquip-
ment may havo to be provided for this purpose. S , the assij tinaless
ocountry, would have to bo trcated as deputation in tho samo way as participation in
acientifio oxpeditions, and which would bo recognised as a part of normal dutics and sleo
as & possiblo qualification for promotion. Tho visiting sicentiat must reccive sufficient,
compensation fn his home currency to meet his continuing homo commitments during his
sahsenco abroad. Living and othor local expenses should bo normally met by the institu-
tion or by the gorcmmem. of the country in which he would work. Such sharing of costs
would p e poration in the leas ad d country, snd would also reduco
the laul cost approciably,

0.7. An important part of the responsibilitics of & visiting ecientist would be 1o
givo training to the scientific workers of the underdeveloped countries. When necessary,
the visiting aciontists would be ablo to sclect, for further training in an advanced country,
the right typo of porsons who can be depended upon to go back to their own country
after the completion of the training abroad. It would be also possiblo to give aid in the
form of equipmont and instruments in an offectivo way on tho basis of objeotive
appraisals of noods and possibilitics by the visiting scientists.

6.8. A fourth programame could bo to send from advanced countries young scholars,
who have just finished their education in universitics or higher educational institutions or
have slroady done somo roscarch, to start or continue suitablo lines of research for about
o yonrs or 50 in cxistmg mamm.xons or in research units to bo osu\bluhed for this purpose
in underdoveloped The pnrl ipation in h projects of young
scholars from tho ad d and the underd | jea would bo of great help in
cstablishing ecientific traditions and an nlmosphero of acientifio orfticism. It would
promoto solf-confidenco among the scientific workers of the underdeveloped country,
upeehlly, if tho visiting acholara from advanced countries tako higher degrees from

in the less ad d countrios,

[}



TNE SOCIAL TRANSFORMATION FOR NATIONAL DEVELOPMENT

6.9. All tho above forms of scientific aid can bo started, if desired, on a smnll scale
and at low cost, and, if successful, can be oxpanded in tho light of experienco, Also, theso
forms of scientifio aid would not in any way overlap or hamper biggor programmes for gifts
of oxpensive equipment or Jarge projecta for the sciting up of national or regional centres
ond institutes for acientifio research in the less advanced countrics. On tho contrary, the
meodest programme described in this nota would prepare tho ground for bigger projects,

7. CoxcLusioN

7.1, In conclusion I may refer, very briclly, to some recent devclopmonts. After
tho socond world war tho movement for terminating colonial rule gained rapidly
in strongth; and ono country after another in Asia and Africa has won political
independence. It i3 being increasingly realised, however, that independence is not enough
for economic dovelopment. Tho need of economic and technieal aid is also being increa-
singly apprecinted. Both tho “western™ and the “castern™ powers havo started helping
in tho io development of tho less ad d countrics in Asia, Africa and Latin
America, but still without an adequato impact. The time has come to rocogmise ihat
economio aid is essentinal but is alse not suflicient.

7.2, Revolutions to capturo political power have been occurring throughout human
history and are evennow occurringinmany of the politically independent countrics in Latin
America or in most of tho newly indopendent countries in Asia and Africa. Such revolutions
do not sutomatically promote rapid economic desclopment, becauso purely political revolu-
tions do not lead to any fundamental transformation of the old socicty based on tho principle
of nuthority associnted with lovels of status, It is becoming increasingly clear that rapid
economio dovelopment cannot bo achioved without developing a structuro of socicty in
which decisions would tentl to bomade mare and moreon grounds of reason, that is, in accord-
anco with the principlo of objectivo validity instead of authority. It is relovant to noto that
the French Revolution waa preceded by the ago of reason; the American War of Independence
had tho support of influential leaders inspired by the spirit of scienco; and tho socialist
govoramont, which was established after tho October Rovolution in 1917 in Russia, made
groat offorts to build up o countrywide system of scicnco-oricnted education and to
promoto scientific research and, In this way, succeeded in moderaising the wholo socioly
teading to rapid cconomio development.

7.3. Ono thing is olear. In tho absenco of rapid economio development, political
conditions in the lcss advanced countries would romain unstable, In many or most
countrics there would bo ono rovolution nfter another tending to get tho Lwo power
groups involved diroctly or indirectly in the struggle. The world must get out of this
viclous circle, Thero aro only two possibilitics. Ono is for a siolent typo of rovolution to
oceur which would suddenly change the whole structuro of socioly to make it fit for rapid
dovelopment of scienco and cconomlu progress. The other alternative is deliberately
to build up the foundation of iented ed and rescarch to promoto the
modornisation of socioty in & ponceful way, and make conditions favourablo for cconotnio
developmont.
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7.4, Ald for ecientifio and dovelop from cither tho western or the
eastern countrivs, oven when given in a spirit of competition, would bo cooperativo in offcot.
In any event, competition In constructive tasks of building up scientifio foundations in
doveloping fes 1o lods dang and is likely to bo far moro uscful than competition
in th '"“Ulﬂdul%'" of warfare, Also, collaboration In promoting education nnd research
in puro scionco can bo pursucd without any threat to national security or national interests,
and would bo of great halp in promoting a rapid advanco of tho underdeveloped countrics
and in fostoring bottor understanding smong the nations of tho world. Tho advanced
couutrics have a great opportunity for peaceful cooperation in giving aid for scionco.

Certain aspects of the problems mentioned in this paper woro discussod by mo in articles and
addroasce botween 1955 and 1089 which wore printed in ray book Tolks on Planning (published in 1901},
and in other articles such as A Note on Problema of Scientifio Personnel (1059), and Recent Developmants in
th Organisation of Sciemce in India (1959), and alo proscated at tho Conforonco for International
Economio Cooporation snd Purtnership hold in Austrie (Salzburg.Vionns) in July 1062,

Profcasor P. 3. 8. Dlackelt in his prosidontial addross to tho Dritish Association for the Advence-
ment of Science in 1937 and in other articlos in Noture, (3 February, 1062 ; May 1062 ¢to.) has considered
vatious probloms from the point of view of the ndvanced countrics. Professor Stevan Doedijer mado &
penetrating analysis ia an article in Nature {8 August, 1960) aad in another srticle published in
Btockholm, TVF, 33, (1902).

Paper received : August, 1962,
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