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[ thank Prof Badri Narayan and colleagues for inviting me
to speak here today. I shall discuss some of the recent
research I have been doing. For those of you who are inter-
ested in some of these issues could have a look ata book I
co-authored called Domesticating Modern Science®, some
of what shall be discussed today refers to that work, but
that book was published about thirteen to fourteen years
ago, and my understanding has supposedly evolved since
then.

Now, let me begin with making three or four, clarifications
about the social theory of science that have a bearing
upon the related historiography of science?. For newcom-
ers to the history of sciences it is important to clarify that
the history of sciences as a field of historical study is not
about priority disputes or who did what first. In fact this is
a very marginal concern but in the popular imaginary of
the discipline many think this is what it is about. Ifanyone
among you were to ask me who did what first, I would
desists from answering not because [ may not know -
since that may well be the case, but simply because that is

1. Dhruv Raina and S.Irfan Habib, Domesticating Modern Science: A
Social History of Science and Culture in Colonial India, Tulika Books,
2004.

2. Dhruv Raina, Images and Contexts: Studies in the Historiography of
Science and Modernity in India, Oxford University Press, 2003.
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not my research concern, which is about the growth of
ideas, the processes that guide and orient their develop-
ment. One aspect of this growth of ideas is related to their
circulation - of how ideas travel; and in the processes of
circulation how they are transformed.

Now if you look at the work of the historians of science,
say before the 1950s one of the prisms through which
historians looked at the movement of scientific ideas is
called diffusionism. Those of you who are students of sci-
ence know what diffusion is. You put a tea bag into a glass
of water and begin to see that the tea diffuses into the
water. In school you have learned that osmosis as the pro-
cess of flow of water from the region of high concentration
to the region of low concentration. When studying the
movement of ideas, the assumption is that they too travel
from one region to another by a process similar to diffu-
sion. But the additional feature was that scientific ideas
were considered to travel from regions of high to regions
of low truth concentration®. As with the idea of 'Western
modernity' and the processes of modernization, modern
science too traveled from the West to India. This way of
looking at circulation as a one way flow of ideas began to
change in the 1980s. The feminist philosopher of science
Sandra Harding highlighted the role of the historio-
graphic revolution in three related areas; post-Kuhnian
philosophy of science, feminist philosophy of science and
post-colonial theory - these three fields taken together
reconstituted the identity of so called Western science®.
Developments in these three areas changed our way of

3. Steven Shapin. 1983. “*Nibbling at the Teats of Science': Edinburgh
and the Diffusion of Science in the 1830s” in lan Inkster and Jack
Morrell, (eds.), Metropolis and Province: Science in British Culture:
1780-1850. Philadelphia: University of Pennsylvania Press, pp. 151-
78.

4. Sandra Harding. 1998. Is Science Multicultural? Postcolonialisms,
Feminisms, and Epistemologies. Indiana University Press.
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looking at the circulation and transformation of scientific
ideas, that then went on to change how scholars framed
their historical investigations.

Closer home since the 1970s historians working on South
Asian history began to reframe their studies on the eigh-
teenth century and pre-colonial India. In the standard
understanding of the history of the period the 18th cen-
tury was portrayed as a century of decline and decadence
in South Asia - a picture radically altered by the new
historiographies. Thus while the Moghul empire was in a
state of decline, there were radical innovations in the
domain of culture at the periphery of the empire. The his-
toriography of decline was a product of a Delhi centred
view of South Asian history. There were innovations in
painting, music, literature and a number of other areas -
so what was seen as a period of political decline and deca-
dence is now seen as one of a cultural efflorescence®.
Scholars, intellectuals, artists, poets began looking for
employment and patronage at the periphery of the
Moghul empire. The efflorescence is evident in the Pahari
schools of painting; in the multiplication of gharanas of
Hindustani music; the renaissance in Carnatic music
towards the end of the 18" century, the emergence of
prose as amedium of communication and the commence-
ment of the Golden Age of Urdu literature. This South
Asian modernity we are informed was disrupted by colo-
nial modernity®.

5. K.N. Panikkar, 1980. “Cultural Trends in pre-colonial India: An
Overview”, Studies in History, 11 2, pp.62-80; K.N. Panikkar. 1995.
Culture, Ideology, Hegemony: Intellectuals and Social Consciousness
in Colonial India, Tulika; , Sheldon Pollock. 2001. “New Intellectuals
in Seventeenth Century India”, The Indian Economic and Social
History Review, XXXVIII, 1, pp. 3-32.

6. K.N. Panikkar. 1995. Culture, Ideology, Hegemony: Intellectuals and
Social Consciousness in Colonial India, Tulika.
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The standard narrative of the history of education of the
18" century suggests that the traditional institutions of
learning were in a state of decline and colonial institu-
tions rushed in to fill this vacuum. Dharampal's work enti-
tled The Beautiful Tree reproduced some of the reports of
East India company officials on the state of education that
tells a story very different from the standard narrative’.
Before the onset of colonialism, there were regions where
the education system was in decline, but there were other
regions where the education system was performing very
well. These changes necessitated a revision in the histori-
ography of the 18" century. This also entails a radical revi-
sioninthe historiography of the encounter between West-
ern and Eastern or South Asian knowledge forms on the
eve of colonialism. The important point to note is that the
history of the encounter with the West is much older and
predates the colonial encounter®. Thus in the light of
these developments in social theory the history of early to
late modernity in South Asia needs re-examination. And
here I would like to name David Arnold, Zaheer Babar,
Richard Grove, S. Irfan Habib, Deepak Kumar, Gyan
Prakash, Kapil Raj, Shiv Vishwanathan and a number of
other scholars who played a very important role in trans-
forming our understanding of encounter of South Asian
knowledge systems, in particular scientific knowledge,
with the west®. Simultaneously, historians too were alter-

7. Dharampal. 1983. The Beautiful Tree. Biblio Impex.

8. Raymond Schwab. 1984. The Oriental Renaissance: Europe's
Discovery of India and the East 1680-1850; Translated by Gene-
Patterson Black and Victor Reinking, Columbia University Press
(First French edition appeared in 1950; Ines G. Zupanov. 2005.
Missionary Tropics: The Catholic Frontier in India (16"-17"
Centuries), University of Michigan Press: Ann Arbor.

9. Cf. The Introductory chapter of S.Irfan Habib and Dhruv Raina
(Eds). Social History of Science in Colonial India, Themes in Indian
History Series, Oxford University Press, 2007.
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ing our perspective on the precolonial period. I have
already referred to the work of K. N Panikkar and
Mushirul Hasan. The works of historians, philosophers
and sociologists have further radicalized the landscape of
social theory - Sheldon Pollock, Jonardon Ganeri, Sanjay
Subrahmanyam, Muzaffar Alam and others point towards
the emergence of a South Asian modernity concurrent
with the sixteenth century European one'®. In other
words certain processes of modernization had com-
menced in South Asia prior to the encounter with the
West. And as Sheldon Pollock points out, this modernity
has a different emphasis from European modernity, butin
the late eighteenth and nineteenth century is disrupted
by the latter. There is thus another modernization
reflected in the textual traditions of South Asian scholar-
ship that predates the encounter with colonialism. Colo-
nialism derails this process and ushers in the process of
colonial modernization. Another way of looking at this
process is that the collision of these two processes pro-
duces a hybrid modernity in both worlds - thus Peter van
der Veer argues in his book Imperial Encounters that the
modernization of England in several spheres was linked
with cognate processesin India".

Against this backdrop, I would like to look at the pro-
cesses of institutionalization of modern science in South
Asia. How is modern science institutionalized within
institutions of education and research? In this frame of
circulation and exchange rather than simplistic

10. P Sheldon ollock 2001. “New Intellectuals in Seventeenth Century
India”, The Indian Economic and Social History Review, XXXVIII, 1,
pp- 3-32.; Sheldon Pollock. 2004. “Forms of Knowledge in Early
Modern South Asia”, Comparative Studies of South Asia, Africa and
the Middle East, 24, 2, pp. 19-21.

11. Peter Van der Veer. 2001. Imperial Encounters: Religion and
Modernity in India and Britain. Princeton University Press.
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diffusionism the process of modernization is not a one
way flow but a multidirectional one. Modernity and mod-
ern science do not just travel from the West and diffuse
into Indian society, but there is a process of intense inter-
action - some conflictual and some dialogical - and there
are flows in the opposite direction that reconstitute the
identity of modern science'?. The processes of the mod-
ernization of Indian society and the institutionalization of
modern science in India is entangled and interconnected
with modernization and institutionalization of sciences
in the West, and England in particular. Anthropological
studies of science played an equally important role in
reframing the landscape of the history of science in South
Asia. Shiv Viswanathan's book Organizing for Science was
one of the first anthropological studies of a laboratory
done in India®® -it was a study of the National Physical
Laboratory in New Delhi. Viswanathan argued that if you
wish to study the evolution of India as the developmental
state, you have to embed the history of development of
the institutions of science in the larger discourse of devel-
opment. The first two chapters of the book argue that
from the 1780s onwards we can identify three stages in
the institutionalization of modern science in India. The
first period he refers to is the period of the Great Surveys.
Once the East India Company settles down as a trading
company it reckons that in order to augment its profits
and protect them it must undertake a study of the terrain
of the Indian subcontinent, its cultures, its religious and
juridical practices etc.

12. Habib and Raina, 2007, op. cit; Raj, Kapil. 2001. “Colonial
Encounters and the Forging of New Knowledge and National
Identities: Great Britain and India, 1760-1850", Osiris, 15, pp.119-
134.

13. Shiv Visvanathan.1985. Organizing for Science, Oxford University
Press, Oxford. Anthropological studies of scientific laboratories in
the West commenced in the 1980s. The work of Bruno Latour and
Steve Woolgar was one of the milestones
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In Europe in the seventeenth century learned societies
such as the Royal Society of London established in 1667
played avery importantin the institutionalization of mod-
ern science as did the Academie des Sciences in Paris, fol-
lowed by societies that subsequently mushroomed all
over Europe™*. And so in the 1770s, William Jones estab-
lishes the Royal Asiatic Society of Bengal and as in other
learned societies explorers, East India Company officials,
scientists and doctors would present and publish the
results of their researches in the journal of the society.
These studies embraced investigations of the geography
and geology of the subcontinent, its topography, flora and
fauna, history, culture and languages*®. Societies such as
the Trigonometrical Survey of India, Geological Survey of
India etc. played a pioneering role in spreading new prac-
tices and ways of doing science, albeit for colonial inter-
ests. The second stage in the history of institutionali-
zation of science, and this is where alot of my own work is
focused, is the establishment of the modern university
system in 1857°. The third stage relates to the founding
of scientific societies and foundation of what you may call
the national scientific research systems from 1920
onwards. These are the three stages in the insti-
tutionalization of modern science in India.

We could see this process in diffusionist terms but the
third stage erupts simply because educated Indians strug-

14. Jack Morrell and Arnold Thackray. 1981. Gentlemen of Science:
Early Years of the British Association for the Advancement of
Science, Clarendon Press.

15. O.P. Kejariwal. 1988. The Asiatic Society of Bengal and the
Discovery of India's Past 1784-1838; Oxford University Press.

16. S.N.Sen. 1991. Scientific and Technical Education in India, 1781-
1900, INSA: New Delhi; Dhruv Raina, 2011. “Institutions and
Knowledge: Framing the Translation of Science in Colonial South
Asia”, Asiatische Studien/ Etudes Asiatiques, LXV, 4, pp.945-967.
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gle to alter the idea of the university as an examining body
into a university of post-graduate teaching and research.
Through this interactive process involving interaction,
resistance, subversion, negotiation and consensus build-
ing, the imperial system in India came to be transformed
into one more responsive to the needs of Indian society.
We thus have an instantiation of the limitations of
diffusionsim for a system imposed from above is sub-
verted and transforms colonial institutions into some-
thing else. This also explains why after the formal end of
colonialism the Indian scientific establishment could
draw upon the legacy of institutions formed during the
colonial period and reorient them to the task of building
the Indian nation.

In the 1960s the historian of science and technology
George Basalla published a very important paper on the
expansion of European sciences, where he identified
three stages in the extension of its dominion. In the first
stage explorers from Europe set out into non-European
regions to explore their botany, their topography etc., and
set up institutions of colonial science within these
regions. These institutions of colonial science, in the sec-
ond stage were naturalized in the colonial context. And in
the third stage within the colony, in opposition to the sys-
tem of colonial science, national scientific research sys-
tems emerge'’. This model was deeply criticized in the
1980s by anumber of scholars. The first cause of criticism
was that Basalla's model homogenized all colonial experi-
ences - that New Zealand and Australia as colonies were
similar to the South Asian colonies or that the colonial
experience of all colonies was similar. Historians recog-
nized the distinction between settler colonialism from

17. G.Basalla. 1967. “The Spread of Western Science”, Science, CLV], 5
May, pp. 611-622.
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colonialism by conquest and settler colonialism was far
more pernicious in its effects. Settler colonialism is the
colonialism encountered in Latin America, where Portu-
guese and Spanish colonizers settled down and more or
less obliterated local cultures. Similar processes unfolded
in New Zealand and Australia that marginalized local pop-
ulations. But in other parts of the world, this was not the
case. In regions where colonizing processes involved con-
quest there was a constant process of negotitiation, resis-
tance, and subversion in South Asia, which transformed
the process of the transmission and circulation of knowl-
edge.

The second source of criticism was that of the concept of
colonial science. Colonial science was pursued in the colo-
nies and was restricted to data collection. This data was
then sent to Europe where the task of theoretical synthe-
sis or formulating theories was undertaken. Two objec-
tions can be raised around this premise. Philosophers of
science, especially the critiques of empiricism, have
argued that data itself is never untheorized and that data
isneverabout facts in themselves. The concepts we use to
engage with data are already embedded in theoretical
frames. The second objection is one of historical inade-
quacy. In 1925 the Indian physicist M.N. Saha from
Kolkata published a paper proposing an ionization for-
mula which linked astronomy and physics and created the
discipline of theoretical astro-physics - in the colony a
theoretical discipline is created. In 1925 S.N.Bose,
another physicist from Kolkata published a paper with
Albert Einstein which completed one phase of quantum
theory and inaugurated another*®. Consequently, colonial

18. David H DeVorkin and Ralph Kenat. 1983. “Quantum Physics and
the Stars (I): the Establishment of the Temperature Scale”, Journal
for the History of Astronomy, X1V, pp. 102-132.
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science was not just about data gathering but equally
about theory building*®. The category of colonial science
is problematic and at best it could allude to the sciences
pursued in the colonies without saying much about its
characteristics. But Basalla's model and the concept of
colonialism ran into its nemesis in the rejection of
diffusionism in favour of more interactionist models of
the circulation of knowledge?°.

There were institutions of higher education in South Asia
and other parts of the world that preceded the founding
the modern universities in South Asia. The modern uni-
versity system, as we see it today, in a way, was estab-
lished in 1857. Colleges were established earlier but the
university was established in 1857 at a time when the
Imperial government assumed direct control from the
East India Company. Deliberations about the founding of
the University preceded India's annexation to the British
Empire and was even then linked up with a problem that
was to boggle colonial administrators, namely to solve the
problem of colonial governmentality. How to govern a
colonized people when the colonizer's numerical pres-
ence was no more than that of a microscopic minority?
The university was an institution oriented towards find-
ing a solution to this problem. The traditional way of look-
ing at this modern university was as an institution that
was a vector of Western knowledge and an instrument of
cultural imperialism. But when we look at the historical
processes through a magnifying glass we begin to see that

19. Dhruv Raina. 1996. “Reconfiguring the Centre! On the Structure
of Scientific Exchanges in Colonial India”, Minerva, 34: 161 - 176,.

20. Dhruv Raina. 2012. “The Naturalization of Modern Science in
South Asia: A Historical Overview of the Processes of
Domestication and Globalization”, in Jiirgen Renn (Ed.), The
Globalization of Knowledge in History, Max Planck Research
Library for the History and Development of Knowledge Studies 1,
Edition Open Access, pp. 345-366.
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there were numerous academic experiments conducted
atavariety of institutions in colonial India that went on to
inform the institutionalization of science and technology
education in England?*. The point I wish to emphasize is
that we must learn to understand that flows of knowledge
are invariably multi-directional and they reconstitute the
identities of modern science?2.

In order to understand the historical evolution of the mod-
ern university in India we need to differentiate between
different generations of the Indian universities. Among
the first generation universities we could include the
three universities founded in the Presidencies of Bombay,
Calcutta, and Madras, followed by Allahabad and Punjab
Universities. Then there are the second generation uni-
versities which would include Jadavpur, Mysore, BHU,
Aligarh Muslim University etc.. The first generation uni-
versities were built on the model the London University
where the university was an examining body and in finan-
cial terms was the most inexpensive. The job of the col-
leges was to hire teachers and teach and the job of the uni-
versity was to set up a curriculum and to hold examina-
tions and award degrees. Within these universities, in the
initial decades, science was not taught. But in 1860s and
1870s Indians began to put pressure that science must be
taughtin the universities. And some of them who had trav-
elled to Europe did not want this kind of university but
another kind of university, namely the university of
teaching and research®3. This model of the university was

21. Zaheer Baber. 1996. The Science of Empire: Scientific Knowledge,
Civilization and Colonial Rule in India, New York: State University
Press; Roy Macleod. 1982. “On Visiting the Moving Metropolis:
Reflections on the Architecture of Imperial Science”, Historical
Records of Australian Science (Australian Academy of Science), 5(3),
pp. 1-16.

22. Raina, 1996, op. cit
23. Raina, 2011, op.cit.
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a German invention from the beginning of the 19" century
and was premised on the idea of the unity of teaching and
research - the understanding being that good teaching
leads to good research and good research feeds back and
improves the quality of teaching. This model began to
acquire increasing currency from the middle of the 19"
century and began to travel rapidly after the 1870s and
1880s. In the 1870s Mahendra Lal Sircar in Kolkata estab-
lished the Indian Association for the Cultivation of Sci-
ences, whose objective was to organize lectures, collect
funds in order to promote scientific research and create a
space for undertaking scientific research. Some of the
founding fathers of modern science in India included
Acharya Prafula Chandra Ray, Jagdish Chandra Bose, C.V.
Raman. Bose and Ray were not employed by the univer-
sity to do research but to teach. They pursued their
research within the confines of the Indian Association for
Cultivation of Sciences. But over the years through intense
struggles and protests they began to articulate a demand
for a university of teaching and research. For the cultiva-
tion of scientific and technological research was impor-
tant not only to satisfy their curiosity but to ensure that
they could bridge the gap between the developed West
and India that had fallen behind?*.

We need to ask ourselves what are the goals of science and
scientific research? Why does one want to do scientific
research. We can identify the intrinsic or the cognitive
role of science, which is to understand the world; and the
extrinsic or the utilitarian goal of science which is to
improve the human condition. The two are not easily sepa-
rable and are inextricably linked. And our interlocutors
from Kolkata recognized that one could not do one with-
out the other. After decades of struggle the Imperial gov-

24. Raina and Habib, 2004, op. cit..
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ernment passed the University Charter Act of 1904 that
permitted post-graduate teaching and research within
the university. This was followed by a demand for estab-
lishing new universities. Already in Kolkata there was a
movement to establish a new university. In the wake of the
partition of Bengal two new colleges were were estab-
lished - the Bengal National College and the Bengal Tech-
nical Institute. Within less than a decade these merged to
form what is now called Jadavpur University. These new
universities, among which Mysore, BHU, AMU and others
were established through voluntary donations from
Rajahs, Nawabs, landlords and industrialists and some
Government funding. Several of them were not just resi-
dential, but unitary universities with facilities for teach-
ing and research. Philanthropy played an important role
in the creation of departments and positions of teaching
and research.

More importantly,a much larger process was inaugurated
and that is the institutionalization of the scientific disci-
plines. Any future contribution to research was framed by
the communication processes and research protocols set
in place by this process. What did institutionalization
mean? The fixation of a curricula, consensus about the
protocols of investigation of a discipline, research proce-
dures and processes of credentialisation, the creation of
chairs and departments, the appearance of journals, the
publication of journals, the formation of societies like
Indian Mathematical Society, Indian Journal of Physics -
these are all processes associated with the insti-
tutionalisation of science®®. By 1923-24 India was on the
map of global science. This process was enabled by the

25. Dhruv Raina., 2014. “Mathematics Education in Modern India”,
in Alexander Karp and Gert Schubring (Eds.), Handbook on the
History of Mathematics Education, Springer, pp. 376-384.
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metamorphosis of the university, which provided the
institutional scaffolding for the process.

This is something that Eric Ashby beautifully points outin
his book called Universities: British, Indian, African®®. 1
don't know if there are students of education here, but
those of you who look into the history of the university
have to read Ashby's book. Ashby identifies a trajectory of
the historical evolution of the university. A university is
founded somewhere, students from other regions that
don't have universities come to study there, they go back
and begin campaigning to establish a university in their
regions. This university appears to be a clone and imita-
tion of the earlier university, but gradually through a pro-
cess of naturalization, it acquires the local color, a local
flavor, a local set of practices. The transplanted university
has a different character; itis notjusta clone. Thatis why I
would like to repeatagain and again, when ideas and insti-
tutions move, they are continuously transformed and
reshaped by the resources and culture of the host region.
Thus it becomes difficult to write a national history of
ideas, simply because ideas move from one place to
another, and are constantly transformed, mutate and are
very difficultto localize.

Yesterday I was talking to a bunch of mathematicians in
this city, and I referred to an example where in the first
century of the common era, a particular rule of mathemat-
ics was invented in China, that traveled along ancient
trade routes to India, where the rule was received, delib-
erated upon, transformed to produce another form of the
rule. The transformed rule traveled into the Arab world in
the 10" century of the common era, undergoes a similar

26. Eric Ashby. 1966. Universities: British, Indian, African - A Study in
the Ecology of Higher Education, Weidenfeld and Nicolson.
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process and appearsin yetanother version. This modified
rule then travels to Europe in the 14" century where it
undergoes yet another process of transformation and
acquires its current form in Europe in the 17" century. In
the 17" century that rule travels with Jesuit mathemati-
cians to China and the Chinese don't recognize it. How
could they recognize it? It has become a new object -
another rule altogether?’. Where does this history
belong? The rule was in global circulation, and its history
can only be a translational or transnational history. And
the history of scientific ideas presents itself to us as that
kind of history. In the process of circulation ideas undergo
what historians call a process of cultural translation, an
aspect of the processes of domestication or naturaliza-
tion.

Let us take up one instance of such a cultural encounter in
1840 in Delhi. A mathematician and polymath, a contem-
porary of Hali and Ghalib, called Master Ramchandra, was
considered to be the founder of science journalism in
Urdu®®. Ramchandra as a mathematics teacher at Delhi
College was to introduce his students to a relatively mod-
ern branch of mathematics called calculus. He reckoned
thatin the South Asian traditions of mathematics the expo-
sure to geometry was not adequate enough to introduce
ideas of calculus. But these students were familiar with
Bhaskara's Bija-Ganita and the Khulasat-ul-Hisab. He
wrote a text book which conceptually translates - not to
be confused with literal translation - through an intellec-
tual process of trans-creation that enabled a student to

27. Karine.Chemla. 1999. “The Rivers and the Sea: Analysing
Needham’s Metaphor for the World History of Science”, in S.Irfan
Habib and Dhruv Raina (Eds.), Situating the History of Sciences:
Dialogues with Joseph Needham, Oxford University Press, pp. 220-
244.

28. Mohammed Sadiq. 1984. A History of Urdu Literature, Oxford
University Press.
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navigate from a world of familiar mathematics to that of
calculus, through the creative use - mathematically - . of
the language of familiarity. Through this work, he intro-
duces a generation of students to elementary calculus®’.
In the 1850s the book was translated into English and in
1859 the British mathematician Augustus de Morgan rec-
ommends its introduction into the English mathematics
curriculum.

Gradually, over a period of time, by the end of the 19" cen-
tury, among sections of the scientific community the
understanding dawned that while modern science had a
recognizable identity, there was no such thing as Western
science®’. By the early decades of the twentieth century
Calcutta, for reasons mentioned above, became the capi-
tal of Indian Science. But the capitals of science have
always shifted just as Centres always shift. In the 1990s
the Japanese historian of science Shigeru Nakayama
wrote a paper on the “Shifting Centres of Science'*. The
paper points out that in historical time we observe that
the centres of scientific activity have been constantly
shifting. At some pointit was China, at some other India or
the Arab world, in the age of modernity it was Europe,
after World War II the United States of America, and we
are now witnessing another shift.

But two other processes were also underway - the pro-
cesses of globalization and the internationalization of
sciences in India. In the early decades of the 20" century
Indian scientists were joining the global networks of sci-
ence while at the same time Indian science was getting
internationalized. The internationalization of science can

29. Raina and Habib, 2004, op. cit
30. Ibid.

31. S.Nakayama. 1991. “The Shifting Centres of Science”,
Interdisciplinary Science Reviews, XVI, I, pp. 82-88.
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be traced to the end of 19" century, both as a movement
and an ethos. This ethos is captured in a recent National
Geographic TV series called Genius and the serial on Ein-
stein best exemplifies this ethos - similarly in another
film Einstein and Eddington we see another instantiation
of this idea. Thus the renowned biologist Louis Pasteur,
the father of modern germ theory, argued that in the
development of the sciences it might be that prestige
accrues to a nation, but science itself benefitted from the
ethos of internationalism®2. Without the international-
ization of science, the communication between the scien-
tists would be impeded, without which science cannot
flourish. As Indian scienctists began to internalize the
new ethos they also felt the need to organize theselves
into a Science Congress and the first Indian Science Con-
gress was held in 1914. The historian Roy McLeod pointed
out that in a manner of speaking British recognition of
Indian independence came in 1914 - that if they could
organize a science congress they could as well rule them-
selves.

A number of these leading scientists participated openly
or otherwise in the Indian freedom struggle and they
received moral and political support from their col-
leagues in the West. Some of them included figures like J.
D. Bernal, Joseph Needham and many others*3. These
very scientists would in the 1930s become part of popular
front movements against fascism - this front was forged
across national boundaries, and one of the associations
was the International Committee Against Fascism>*. The

32. Rene Dubos. 1950. Louis Pasteur: Free Lance of Science. New York:
De Capo Paperback.

33. Raina and Habib, 2004, op. cit.

34. Patrick Petitjean. 1999. “Needham, Anglo-French Civilities and
Ecumenical Science”, in S.Irfan Habib and Dhruv Raina (Eds.),
Situating the History of Science: Dialogues with Joseph Needham,
Oxford University Press: Delhi, pp. 152-197.
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role of the organization was to rescue and attempt to find
positions for scientists fleeing Nazi Germany. The interna-
tional context of science in the 1920s and 1930s is signifi-
cant for understanding the social relations of science dur-
ingthose decades.

In the 1930s Indian scientists began planning for the
future - after the formal end of colonial rule. The NPC was
created and two leading politicians were co-opted into
the NPC: Netaji Subhas Bose and Jawaharlal Nehru. One of
the questions addressed by the committee concerned the
organization of Indian science after the passing of colo-
nialism. Nehru's role there was crucial for Nehru had a
particular predisposition for science and saw its role in
societal development. In my relatively recent book
Needham's Indian Network a footnote mentions Nehru's
readings on science when he was in Naini Jail. During his
period in Naini Jail, the then latest books on science
appear in the prison listings®®. Nehru was on close terms
with many of the leading scientists and in this manner the
scientific establishment was able to enlist the support of
the political establishment in convincing them of what
they wished to do afterindependence.

In conclusion I have tried to elaborate upon how a scien-
tific research system was established and the politics
behind its making. In 1947 India became independent of
colonialism and we would assume that it would have
demolished all colonial institutions of science. This is not
what happened. Policy makers decided to deploy the
infrastructural and institutional base of the colonial insti-
tutions but reorient them towards the developmental
ends of the sovereign Indian nation. Even before inde-

35. Dhruv Raina, Needham's Indian Network: The Search for a Home
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pendence the building in which the Asiatic Society of Ben-
gal was housed later was the address for the scientific soci-
ety that would become Indian National Science Academy.
The second was the premise of decolonization, namely
that the sovereignty of India could only be ensured by
ensuring economic self-reliance else the nation would
lapse back into colonialism. Self-reliance was to be
founded on the idea of scientific and technological self-
reliance. And this is where the Nehruvian state derived its
justification and commitment to science and technology.
As Benjamin Zachariah points out in his remarkable biog-
raphy of Nehru that the world of Nehruvian ideas could
not be reduced to those of Nehru but were the outcome of
the cogitation of the spectrum of intellectuals who
worked closely with him to shape the Nehruvian
worldview3®. These included Mahlanobis, Bhabha,
Bhatnagar, Saha and many others. But there were others
as well from other nations - Bernal, Blackett etc. -who
were networked with these scientists and with whom
they deliberated upon issues of science policy®”. The
story has both local and global dimensions for that is the
nature ofthe scientific research system.

The end of the Second World War was accompanied by a
major institutional transformation in the world of sci-
ence. The University that was the primary site for produc-
tion of knowledge from the beginning of the nineteenth
century was now challenged by the industrial and mili-
tary research laboratory and institute. These changes
were also accompanied with the rise of big science that
involved huge funding, large research teams, and a recon-
figuration of the work culture of science. This would also
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alter the reward system of science, as scientific leadership
gradually shifted from intellectual or paradigmatic lead-
ership to institutional leadership®. Big science thrived
on institutional leadership. Not all practicing scientists
are able to lead and coordinate big research teams or are
adept at mobilizing financial resources to run big pro-
jects.In the new institutional division of labour, the role of
the science manager as different from the scientist was in
the ascendant.

There was a growing feeling in India that while research
was done in the university, the university was not a place
for mission oriented research because university
research was oriented towards long term goals. Further-
more, the goals of basic scientific research were open
ended, unlike mission oriented projects or ones involving
technological development where the objectives were
clearly set out. And basic science when pursued in a uni-
versity environmentis open ended and involveslong term
goals, including the establishment of a research tradition
and schools. In a highly competitive regime of research
and development, complicated by linkages between state,
industry and military interests, a lot of research funding
which could have gone to universities went to the
research institutes®°. For the just turn independent
nation the immediate compulsion was to leap-frog and
technologically join the commonwealth of nations on an
equal footing. As result two research imperatives, the
nuclear research and the industrial research imperatives
played a very important role in transforming the coordi-
nates of science in India, after independence, especially
after the 1960s and 1970s. The CSIR under the leadership
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of Shanti Swaroop Bhatnagar, set up 28 research laborato-
ries in little over a decade after independence, whose
objectives were tuned to the industrial research impera-
tive. A third research imperative emerged on the scene
from the 1970s onwards, this being the space research
imperative.

While the institutional structure of science was con-
stantly being transformed the scientific research system,
if we take a long enough historical view, faced a crisis of
legitimacy very three decades or thereabouts. The trig-
gers of this crisis varied from one historical period to
another and the response to the crisis depended on a vari-
ety of factors such as the social contract of science, the
institutional context of science, and the state of develop-
ment of technoscientific knowledge. In the 1970s and
1980s the scientific research system went into a state of
crisis prompted by what many called the dysfunction of
the system arising from a loss of relevance*’. The system
responded by opening up the debate on the social rele-
vance of science, and that science had to respond to social
needs in order to come out of the crisis. The crisis it faced
inthe 1990s prompted a totally different response, where
the social was underplayed while markets and
technovation were emphasized. The issue today is to
bring back the 'social’ into science when we recognize
that science has been compromised too long within the
embrace of state, industry and military. We need to think
of asocial contract for science where we rethink the social
before we think of the contract. I could talk about the tran-
sition that we are now living through, but perhaps on
another occasion.
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