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Sujata Goel is angry about the road. Politicians who govern the district 
that is home to her 25-acre plantation in the Western Ghats have ordered 
that the rainforest be sliced away so the road can be widened. 

It’s not because it’s a busy route, Goel told me, but because the politi-
cians have money they must spend.

There are countless conservation and agricultural projects that could 
use such support, but Goel, a molecular biologist turned farmer and 
agriculture researcher, has all but given up. Her attempts to win govern-
ment funding for crop protection research on her farm have not qualified 
because she is not attached to a recognised institute. Once, she was una-
ble to file the required 25 copies of a grant application because the only 
photocopier in town wasn’t working. Instead, Goel’s farm raises research 
funding from visitors who pay to stay there—visitors like me. 

Her experience of the collision between researcher creativity and state 
ambition, along with the ever-present bureaucracy, has wider resonance.  

As the articles in this supplement show, there are giant holes in 
research, in areas such as climate change, that India has the capacity and 
the resources to help fill. But the country’s policymakers don’t seem to be 
listening to their researchers. If progress happens, it may well be despite, 
not because of, national and state-level politicians. 

Paradoxically, however, researchers will not be ignored by those 
who pay their bills. Indeed, the impact that the change of government 
in 2014 will have on research is partly what inspired this supplement. 
Researchers need to be ready: the government demands that they boost 
India’s growth, competitiveness and innovation agenda. 

Many will no doubt relish the challenge and the rewards that come from 
helping to implement national and local economic agendas. Others, such 
as economist Narendar Pani of the National Institute of Advanced Studies 
in Bengaluru, will recoil. Pani 
thinks India is in the midst of an 
intellectual crisis and that policy-
makers have become too absorbed 
in the language of winners and los-
ers. Research, not unlike cricket, 
he says, is a social process as much 
as an instrumental one, and he 
feels India has lost its way.

These pages are full of scientists 
saying how they would like to see 
policy change. But to influence 
policy, they have to get organised. 
Major change won’t just happen.

This supplement has been written 
by Adam Smith, senior reporter at 
Research Fortnight. He would like 
to thank the researchers, funders 
and policy advisers for their time, 
hospitality and for providing lifts 
when he needed them.
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Can Modi make it?
News reports of a landslide for Narendra Modi in last 
year’s general election in India were overblown. With 
hundreds of political parties running state and national 
government in countless coalitions, India is not by any 
means dominated by the ruling centre-right Bharatiya 
Janata Party. Modi won only 31 per cent of the vote.

However, there is one thing about the prime minister 
that cannot be overstated. After turning around Gujarat’s 
economy as chief minister, his ambition for the nation 
is huge. During the election campaign, when the BJP 
wasn’t winning enough support with its desire for a Hindu 
cultural revival, Modi turned to workers and educated 
professionals: aspiration propelled him to the centre.

Modi’s schemes to liberalise and grow India’s econo-
my will form the backbone of his first full budget, due by 
28 February. The budget will also be the test of the prime 
minister’s scientific temper. Although Modi and his min-
isters have said some promising things about science 
and research, they have published no science policy. If 
anything, pre-budget allocations show that Modi is like-
ly to cut funding for universities and research institutes.

There is also no strategy for the future of science 
funding, infrastructure upgrades or a strengthening of 
the weak links between research and education. Modi 
has talked of building miles of roads, but there is no 
word on the creaking buildings of India’s research insti-
tutes. His ambition for science may be lacking.

There is a rather scrappy funding system in place, 
and the government doesn’t manage to spend all the 
money it allocates to science. From 2007 to 2012, the 
Department of Space, for example, spent only half its 
£300-million annual budget. 

In place of a science policy, Modi is expected to stick 
to India’s 12th five-year plan, which runs until 2017 
and states a desire to boost R&D funding from 1 to 2 per 

cent of GDP. Even that may be unattain-
able, as India’s growth rate has stalled in 
recent years. 

Modi may wish to inspire millions 
more to gain a university degree (from 
18 per cent today to 30 per cent of the 
population by 2020), but when it comes 
to science and education, the aspi-
rational rhetoric rings empty. He has 
assembled a stellar list of advisers, and 
just reconstituted the scientific advisory 
committee that was dissolved along with 
the last government. On 1 January he 

scrapped the Planning Commission made up of minis-
ters, economists, scientists, industrialists and officials, 
which had been in place since 1950 and was responsible 
for writing the five-year plans. 

Modi replaced it with the National Institution for 
Transforming India Aayog, or Niti Aayog, which will 
involve representatives of the states for the first time 
in national policy-making. It will also be heavily influ-
enced by the free-market economist and Niti Aayog 
member Arvind Panagariya, a professor of economics at 
Columbia University in the United States. 

Niti Aayog has a lone science voice: VK Saraswat, 
a former head of the state Defence Research and 
Development Organisation and a missile engineer. 
Saraswat, who had some of his powers removed after an 
audit at the DRDO, had been in the running for the top 
job at the Council of Scientific and Industrial Research 
(CSIR). The role went to MO Garg, a chemical engineer 
formerly at the Institute of Petroleum.

And scientists are not investing much time in the 
science minister Harsh Vardhan, who was appointed in 
November. Science is often regarded as a lowly portfolio, 
a reward for being loyal to the party. One conservation 
scientist whose lab recently hosted a visit from Vardhan 
says: “He tolerated me, but I feel that for politicians a 
child dying of some disease is much more real.”

Vardhan may have just needed somewhere to sit 
before being selected as the BJP candidate for chief 
minister of Delhi in the state elections this spring. He 
was passed over for this nomination late last month but 
was heavily involved in the BJP campaign and has not 
thrown himself into the science brief. 

Some old science policy hands are still around. They 
include 80-year-old CNR Rao, the chemist who lends his 
name to a roundabout in Bengaluru and who used to 
chair the last prime minister’s scientific advisory com-
mittee. Rao visited the UK last month to hold talks with 
the Isis neutron source in Oxfordshire about access for 
Indian scientists. 

The space scientist K Radhakrishnan retired as 
chairman of the Indian Space Research Organisation 
in December but is still viewed as space researchers’ 
direct line to the top. Younger influencers include the 
departmental secretaries such as Vijay Raghavan at the 
Department of Biotechnology and Ashutosh Sharma at 
the Department of Science and Technology. As the top 
officials in science policy, secretaries are among the 
most powerful voices in science funding.

The prime minister’s ambitious plans to transform the economy will need to be 
matched by transformational reforms in research and education.

‘Science is 
often regarded 
as a lowly 
portfolio, a 
reward for 
being loyal to 
the party.’
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‘Modi is 
focused 

on doing 
business, not 
on long-term 

things such 
as research.’

Of these, Raghavan is said by those close to him to be 
keen on reforming science policy. He and the other sec-
retaries are feeling pressure to address one fundamental 
aim that academics desire above all else: “Our science 
policy should become an integral part of our education 
policy,” says Deepak Kumar, a historian of science at 
Jawaharlal Nehru University. 

The worry that keeping research in institutes and 
education in universities will hold India back has been 
around for decades. In 1951 the secretary to the Royal 
Society of London, AV Hill, wrote to SS Bhatnagar, a 
chemist and pioneer of India’s early science institutions, 
to say: “By getting all the best people away from the uni-
versities you may dry up the source of scientific talent.”

Hill’s worry has come to pass. Although elite universi-
ties are doing more research and competing for funds, 
the majority of research activity takes place in dedicated 
institutes and national labs. When Modi thinks about 
the aspirations of young people, he thinks about creat-
ing productive jobs. He is not thinking about improving 
today’s class of doctoral students and building a rich 
research base for tomorrow. Shockingly, a study by com-
puter scientist Pankaj Jalote, from the Indian Institute 
of Technology in Delhi, has shown that there are fewer 
than 200 active doctoral students in computer science 
across the whole of India. 

Some efforts are under way to boost the number and 
quality of PhDs. The government labs that comprise the 
CSIR have been forming a virtual academy to accredit 
and coordinate their doctoral training. So far, only 57 per 
cent of their scientists are faculty in the academy. The 
academy has awarded just 94 doctorates, but India’s total 
target is 12,500 PhD graduates a year across science. 

Manufacturing may eclipse research 
The consensus among experts is that a country without 
a strong and growing science base finds it difficult to 
innovate, but this may not be a concern for Modi. His 
flagship economic strategy is to convince multinational 
companies to manufacture in India. Modi’s Make in India 
programme includes hi-tech areas such as space, renew-
able energy and biotechnology. 

He has cut red tape and increased the limit on invest-
ment from abroad: although the government gives tax 
rebates to biotechnology and manufacturing firms doing 
R&D, Modi is focused more on doing business and less 
on investing in long-term things such as research. Even 
when he spoke about R&D in January, he talked about 
looking at the ease with which people can do it, not how 
the government can plan for the long term. 

Having said that, the British government may be help-
ing out through the joint Newton-Bhabha programme. 
As well as funding countless collaborative projects, one 
of Newton-Bhabha’s ambitions is to fund 250 exchanges 
of PhD students between the two countries, and it has 

made £2.25m available for this. The scheme seeks to 
make up for the fact that scholarships and grants often 
restrict their holders from travelling, and to dispel the 
perception that UK borders are closed. 

However, it has to be said that Newton-Bhabha is a UK 
initiative that India has joined, not the other way around. 
As if to underline this, grantees will have to demonstrate 
that the research has impact, as understood by UK research 
policymakers. Applicants are asked to state their intended 
or possible impact, just as academics must write a Pathways 
to Impact statement in the UK. 

The concept of impact is not new to India. As govern-
ment labs controlled by the centre, many institutes are 
formally expected to work for the benefit of citizens. But 
Newton-Bhabha is the first time that public funders have 
placed such a systematic requirement on researchers to 
write about impact when they apply for funding. Officials 
who work for the funders accept privately that Newton-
Bhabha may be the start of impact as a major criterion for 
research funding in India. 

There is one other UK institution about to be launched 
in India that may come to influence the reach of impact. 
Scientists, former journalists and policy wonks are busy 
setting up an Indian Science Media Centre to boost the 
amount of press coverage devoted to science. 

The UK’s Science Media Centre was created to avoid 
poor and sensationalist science reporting such as the 
paper that falsely linked MMR vaccines to autism. But 
the Indian centre will focus more on promoting nation-
al science and scientific debate. “We are an agnostic 
platform,” says Rajesh Parishwad, a former technology 
journalist who now works for the UK’s Royal Society of 
Chemistry and is involved in setting up the centre. The 
project has been registered as a trust while its found-
ers, chaired by the chemist Siva Umapathy of the Indian 
Institute of Science, hunt around for money. 

One option being explored is to charge fees to univer-
sities and institutes that hope to get their researchers 
out into the public. But cash-strapped universities will 
only pay if they see a return, and funding is not yet tied 
to impact in India. The Australian current affairs website 
The Conversation, written by academics wanting to boost 
their profiles, has plans to land in India.

Science has been a part of India’s psyche 
since before British colonial rule and on 
India’s own terms in the post-independence 
boom in scientific output. India’s first prime 
minister Jawaharlal Nehru said it was sci-
ence alone that could solve humanity’s big 
problems. In 1960, he asked: “Who indeed 
could afford to ignore science today?” If 
Modi’s vision is about aspiration, he needs 
to think about tomorrow too.
Something to add? Email  comment@
ResearchResearch.com
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Crossing 
boundaries
Stratified medicine may be a modern 
phrase, but some Indian scientists are 
devising a series of interdisciplinary 
experiments, using genomics, to test 
whether the concept is embodied in  
the ancient Ayurvedic system of  
medicinal classification.

One of the researchers in the field is geneticist BK Thelma 
at the University of Delhi, who for the past few years has 
done some tentative genome-wide association stud-
ies with other scientists. Their work comes at a time of 
increased political support for traditional practices. In 
November, the prime minister created the post of minis-
ter for traditional health practices including Ayurveda, 
yoga and homeopathy.

Thelma says Ayurveda’s system of separating patients 
with the same disease into different subgroups is simi-
lar to stratified medicine, which uses genetics and other 
biomarkers to group patients. “Now I have more homo-
geneous subsets of individuals,” she says. The hope is 
that this will help scientists to shake out which genes 
are responsible for specific diseases in different people. 

“We’re using Ayurveda to address the problem of het-
erogeneity, which is plaguing disease research globally.” 

Science has consistently shown that homeopathy per-
forms no better than placebo, but Ayurveda has been 
neglected by modern science until recently. 

Much of the research centres on the Ayurvedic con-
cept of prakriti (constitution). For example, whereas 
modern medicine has two types of diabetes, Ayurveda 
has 20, based on the different constitutions of different 
patients, which are said to be fixed at conception. 

This kind of work is controversial among scientists 
and Ayurvedic practitioners. Both sides are suspicious of 
the other. Thelma, who has managed to publish her so-
called Ayur-genomics work in PLOS One, brushes off any 
international scientific caution. She says that Western  
researchers are always sceptical of Indian science and 
yet they always want to use the vast and precious popu-
lation data sets collected by Indian scientists.

Even with high-level support, researchers acknowl-
edge that there will be difficulties. “It is very hard to get 
this published,” admits MVS Valiathan, a retired profes-
sor of cardiac surgery. Described by friends as a “modern 

medicine man”, Valiathan is the former president of 
the Indian National Science Academy. He only started 
studying Ayurveda at the age of 65, and for the past 10 
years has been trying to win support from scientists and 
Ayurvedic practitioners to do research together. 

Valiathan and several colleagues convinced the 
Department of Science and Technology to set up a 
research fund that now supports a small number of pro-
jects in Ayurvedic technology. The greatest challenge 
is to quash the perception that modern science and 
Ayurveda cannot mix, he says. 

“Scientists are intellectually curious but they think 
they can’t do quantifications in Ayurveda, whereas peo-
ple in Ayurveda say the practice is 2,000 years old and 
they don’t need scientists.” 

The lack of imagination on both sides sounds like a 
classic argument against interdisciplinary research. But 
perhaps things are changing: in 2014, the fund received 
four applications from junior scientists who had never 
done any work on Ayurveda.

 

A candy store  
for naturalists
GM crop bans are compelling researchers 
to find more ecological approaches to 
controlling weeds and pests.

If Britain is a nation of shopkeepers, then India is a 
nation of farmers. The country has 121 million agricul-
tural holdings enriched by fertile soils and monsoon rains. 
Agricultural research has been a major enterprise since 
the creation of the Indian Agricultural Research Institute 
in Pusa, Delhi, in 1905. Today, the Indian Council of 
Agricultural Research oversees 100 institutes and projects.

Such institutions helped India to boost its food 
production in the 1970s with the application of home-
grown and imported technologies and techniques. 
Today, scientists face more resistance to their agricul-
tural innovations, particularly in political opposition to 
genetically modified crops, which is as strong in India as 
in Europe. Only one GM crop, Bt cotton, is grown at scale 
commercially. A team of geneticists at the University of 
Delhi have developed a mustard hybrid that has been 
shown to increase yields by 30 per cent, but they have 
been hindered in their field trials after failing to get state 
approval in Rajasthan and Madhya Pradesh.

So far, the prime minister Narendra Modi has flip-
flopped on GM: his party was hostile towards the 
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technology before the election, but since gaining 
power it has included India’s potential as a major GM 
producer as a reason to invest in the country in a pro-
gramme aimed at attracting money from abroad. With 
power for decisions on field trials now devolved to states, 
researchers find themselves in the same position as their 
European peers.

But opposition to GM is breeding alternative research 
approaches: India is taking more interest in chemical 
ecology, a relatively young scientific discipline in which 
researchers seek to study the chemical interactions 
between flora and fauna. 

The National Centre for Biological Sciences is pull-
ing together India’s patches of research in chemical 
ecology into its campus just north of Bengaluru. The 
NCBS has also brought in chemical ecologists Radhika 
Venkatesan, who specialises in plants, and Shannon 
Olsson, who grew up on a dairy farm in New York state. 
Olsson, who is still unpacking boxes, has named her 
NCBS lab Naturalist-Inspired Chemical Ecology. 

Olsson considers India to be full of scientific oppor-
tunities for agriculture and for making the most of the 
natural environment—and they far outstrip those in the 
US and Europe. The country manages to squeeze 17 per 
cent of the world’s biodiversity into only 3 per cent of 
the world’s landmass. 

“It’s a candy store for naturalists,” says Olsson. “It’s 
amazing how much life there is. Even in this crazy pol-
luted city of Bengaluru, you get monkeys coming to the 
window.” And she argues that the popularity of plant-
based Ayurvedic medicine will make Indian farmers 
and scientists more receptive to the ideas of chemical 
ecology and agriculture. “The ecological viewpoint is 
inherent in the culture.”

One organic farmer watching this science closely is 
Sujata Goel, a former molecular biologist who as a junior 
researcher worked at what became one of India’s most 
significant genetic labs in the late 1980s. 

Goel felt too blinkered in the lab, though; she quit 
and, in 1995, set up an organic plantation in the lush 
Coorg rainforest region with her husband Anurag, also a 
former biologist. They still do research, on natural alter-
natives to pesticides, and publish in collaboration with 
academics based in institutes. Like their 25-acre planta-
tion, their research is on a very small scale. But the Goels 
are trying to bring scientists who sit at the bench in the 
city together with the farmers who work in India’s fields 
and forests. 

“People in labs are full of buffers between them and 
the real world,” Goel says. It is why she makes room for 
scientists to come and stay on the plantation to do their 
own projects in the rainforest—especially the young 
ones. “The kids in school and university have a huge 
amount of potential in bringing change,” she says. “That 
will be our turning point.”

The victors of 
history
Leading intellectuals are becoming con-
cerned about their government’s belief 
that religious texts can predict modern 
science.

In October 2014, prime minister Narendra Modi gave 
a speech in which he suggested that his forebears  
invented plastic surgery when an elephant’s head was 
fused onto a human body to create the Hindu god 
Ganesha. He also made a claim for Indian science regard-
ing an ancient warrior, Karna, who is said in the epic 
poem Mahabharat to have been born outside his moth-
er’s womb. This, according to the prime minister, is an 
example of India’s pre-eminence in genetics. 

Historians were upset with Modi’s pronouncements. 
At their annual congress in December, they did what 
academics do, and passed a delicate resolution calling 
on their peers to resist such distortions of the past and 
urging politicians to refrain from misusing science and 
reinventing history. 

However, just days later they were disappointed 
once more. Papers presented by scholars at the 102nd 
Indian Science Congress in Mumbai in January described  
evidence of ancient aviation in the Rigveda, a Sanskrit 
text from about 7,000 years ago. The work received over-
blown and uncritical front-page coverage in the national 
newspapers. 

Irfan Habib, one of India’s most prominent historians, 
told journalists that reports of these interpretations as 
scientific theories were wrong, as they were merely ideas 
floated by ancients.

It is true that some ancient Indian texts contain  
references to flying chariots used by the gods, say 
Sanskrit historians, but similar references to flying 
vehicles are found in the mythologies and folk legends 
of many ancient civilisations. “They are certainly not 
unique to India and are a testimony to human imagina-
tion,” says Vincenzo Vergiani, a Sanskrit scholar at the 
University of Cambridge. 

Other intellectuals, such as the economist and col-
umnist Narendar Pani, are worried that what they see as 
a growing obsession with past glories and mythology will 
take up India’s brainpower. They argue that it relies on a 
simplistic division of the world into winners and losers, 
and pits India against other states in a race to the top. 
Here’s the rub: this race is the basis of Modi’s economic 
reforms and the aspirational citizens who voted for him.
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What are you hoping to get out of the alliance?
It was set up for two reasons. First, to bring back some 
of India’s best people who had gone to work abroad, 
to create the next generation of leaders in biomedical 
research. We’re never going to fund enough people to 
really make an impact on the numbers in a country of 
India’s size. But if the people we fund go on to lead bio-
medical research in the next five to 10 years, that would 
be a success of the programme. This is what happened 
when Wellcome started to fund senior research fellow-
ships in India on its own from around 1999. Over the 
next decade it funded about 30 to 35 fellows, many of 
whom are in leadership positions now, such as Satyajit 
Mayor, the director of the National Centre for Biological 
Sciences (NCBS) in Bengaluru. The second reason was 
to bring a new culture of funding to the country. Our 
extramural funding system needs reforms. The DBT is 
very open to that. Others will follow.

Do these reforms include giving postdocs more 
freedom?
Yes. A good supervisor needs to realise that a postdoc is 
different from a PhD. They need a broader canvas to work 
on and it makes sense to train them in broader skills than 
they need for the research they’re doing. Most supervi-
sors in India think of postdocs as people who will work 
for them. We all train postdocs to be clones of us, and 
it’s a mistake. I think [DBT secretary] Vijay Raghavan is 
very innovative and open about these things. The NCBS 
has an excellent postdoc programme, and he was instru-
mental in setting it up. 

Mentorship seems crucial.
Mentorship in India, in general, is rather poor. Having 
said that, mentorship in the smaller institutions is gen-
erally better than in the larger universities. Universities 
are not standing behind their fellows or their grant 
applicants as much as institutes. Plenty of people from 
universities apply for our fellowships but the trouble is 
that most of those applications show very poor mentor-
ship. It’s as if the application has never been read by a 

senior, experienced person who can give critical advice. 
At that competitive level, mentorship means a lot.

Do you feel a responsibility to support applicants 
from universities more than those from institutes?
I do. I‘ve grown up in this system: both my parents 
were university professors in biochemistry. We say we 
want to fund only the best people but perhaps that’s 
not fair to universities because often the best people 
don’t go to the universities. We can’t really have a res-
ervation system [or quota]. So instead we’ve started 
going to universities and running workshops in science 
communication and grant writing. We talk to students 
and run these courses in the hope that it will help to 
build up capacity. 

In the UK, Wellcome is reorienting funding 
towards teams rather than individuals. Will that 
happen here?
Critical mass is the issue. In any discipline in India, 
whether it’s stem cell biology or genome engineering, 
there are only a handful of people, so how do you cre-
ate teams? Teams are the way to go but I don’t feel that 
the time is right yet for India to start funding teams. 
We encourage researchers informally to build teams, 
rather than only giving money if a certain number of 
people come together. That’s a valuable step, but it’s 
the next step.

The government in India directs research funding 
much more than in the UK—are you trying to 
change that too? 
We have really no pressure of any kind from either the 
trust or the government. There is an oversight mecha-
nism: one trustee from Wellcome and one from the DBT. 
But outside that, we have zero interference. That’s the 
best thing any government can do: give money to profes-
sionals and let them run with it.
Jameel was speaking in a personal capacity rather than 
on behalf of his organisation. 
More to say? Email comment@ResearchResearch.com

‘Mentorship in India  
is rather poor’
Five years ago the Wellcome Trust set out to change the funding culture in Indian 
biomedical research through its £80-million India Alliance partnership with the 
Department of Biotechnology (DBT). Shahid Jameel, the chief executive of the  
project, says the development of young researchers is one of his personal goals.



India’s universities are primarily focused on education, 
while the bulk of the country’s research takes place in 
national labs and specialist institutes. This used to be 
how things were organised in France as well, for exam-
ple, but the trend there over the past few decades has 
been for more and more researchers to move closer to 
universities. Whether India should follow suit is the sub-
ject of much debate. 

A form of concentration may have been the intention 
when successive governments over the past 50 years 
supported institutes at the expense of universities, 
and in particular the network of Indian Institutes of 
Technology. The IITs are perhaps India’s only real global 
research brand. Created in the 1950s, their mission was 
to boost post-independence industrial development. 
From 1951 to 1994 there were six; 10 more have been 
created since 2001—eight of these in 2008 and 2009 
alone. The allocated core annual budget for the IITs is 
25 billion rupees (£270m).

It is not hard to see why the IITs are favoured by 
governments. They are prestigious. They still carry the 
rush of post-independence optimism. Alumni such as 
Sun Microsystems co-founder Vinod Khosla are the stars 
of Silicon Valley. This, in turn, helps to attract industry 
collaborators. IIT Delhi, for example, works with both 
Sun and the multibillion-dollar Indian IT company HCL 
Technologies. Its biotech department is working in areas 
such as biofuels and biosensors.

However, the public policy academic Asit K Biswas, 
who arrived to study at IIT Kharagpur in 1954, claims 
that the IITs are in decline: after speaking to IIT direc-
tors, he says nearly 30 per cent of faculty positions are 
unfilled and, beyond the five oldest IITs, demand for 
student places in the network is below capacity. 

In 2006, in response to concerns about the growing 
separation between education and research, Manmohan 
Singh’s centre-left government created five Indian 
Institutes of Science Education and Research. They 
include the national centre of excellence in epigenetics 
in Pune and a space centre at Kolkata. The IISERs are 
considered to be doing well, but they are young and, it 
seems, identified with the previous administration.

In his first budget in July 2014, Modi’s finance minis-
ter Arun Jaitley chose to create five new IITs, not IISERs. 
IIT funding, however, is expected to be cut in the budg-
et, threatening these five promised institutes.

So the nation’s 468 public and 191 private universities 
are where the bulk of the nation’s potential researchers 
are based, but they are not where the bulk of research 

goes on. Only 2.6 per cent of the nation’s students are 
enrolled in the centrally funded universities or research 
institutes; the vast majority study at the 33,000 affili-
ated colleges and the rapidly growing network of private 
institutions. Tasked with educating such vast numbers 
themselves or through affiliated colleges, universities 
have not had enough support to expand their research. 
They remain underfunded and face significant cuts. The 
next budget is expected to slash the university budget 
from Rs169bn to Rs130bn.

Moreover, universities often feel like ancient insti-
tutions with administrations that resist change. A 
biologist who wants to buy a microscope can get lost in a 
Kafkaesque labyrinth of forms, letters and rubber stamps.

Deepak Pental recalls that when he was the vice-chan-
cellor of the University of Delhi he faced an uphill battle 
when trying to introduce a semester system. Today, he 
says, many academics are reluctant to update their cours-
es. “Where is the spirit in Indian universities that the 
curriculum should be changed every three to four years?” 
he asks. Frequent curricula updates are, of course, a nat-
ural consequence of tying teaching to research.

One OptiOn is fOr gOvernment departments to fund more 
research centres in universities. The centre in coastal 
management at Anna University in Chennai will support 
1,000 researchers with money from the World Bank 
channelled through the Ministry of Environment, Forest 
and Climate Change. The co-location means that junior 
researchers help to guide students through their degrees. 
“I wanted to motivate the students with research,” says 
Ramesh Ramachandran, the centre’s director.

So far, there’s been no indication that Modi will take 
this on. If anything, his government has hindered the 
combination of research and teaching. 

Five years ago, the Indian Institute of Science 
welcomed undergraduates for the first time in its cen-
tury-old history. The institution opted for four-year 
degrees, on the recommendation of India’s science 
academies. But in 2014, the education minister Smriti 
Irani told the institute to cut them to three years. Irani’s 
crusade caused uproar among students and 
forced director Anurag Kumar—just days into 
the job—to compromise. 

India’s researchers know that Modi’s ambi-
tions in scholarship and science need universities 
and institutes to work more closely together. For 
that to happen, the BJP-led administration and 
its allies will need to update their thinking.

A sense of place
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Universities or institutes? India debates the best location to conduct research.

‘Where is 
the spirit 
in Indian 

universities?’
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The world’s launchpad?
When India’s Mangalyaan probe settled into orbit 
around Mars in September 2014, peoples’ admiration 
for their space programme deepened. Founded in the 
white heat of the Apollo era, the Indian Space Research 
Organisation is to Indians what NASA is to Americans—
and just as loved. 

But as ISRO’s senior figures see a role for themselves 
in the prime minister’s flagship Make in India policy pro-
gramme, they know they are going to have to impress a 
more demanding group: industry. 

On 29 December, K Radhakrishnan attended a meet-
ing of ministers and the government’s highest-ranking 
officials in his capacity as the then chairman of ISRO. 
Speaking to Research Fortnight the next day, Madhavan 
Chandradathan, who runs ISRO’s Vikram Sarabhai Space 
Centre in Thiruvananthapuram, said that one thing on 
the agenda was ISRO’s ambition to build a huge domes-
tic space technology industry.

The government is backing the agency with cash, 
upping its budget by 50 per cent to 60 billion rupees 
(£637m). ISRO has already launched more than 40 
satellites for organisations in 19 countries, and 
believes it can become the world’s launchpad. But 
even for India’s own research purposes, almost all the 
development and manufacture of space technology 
is done in-house. To change this, ISRO is looking to 
learn lessons from abroad.

Chandradathan’s office shelves boast brass mod-
els of Europe’s Ariane rocket alongside its younger 
Indian rival, GSLV Mk-III. He’s also imitating Europe 
in building a business model for his country’s nascent 
industry. “The whole of a launch vehicle is made by us,” 
says Chandradathan. “But in France, Germany and the 

UK, they contract to industry for differ-
ent stages.”

This market-based model chimes 
with Modi’s Make in India plan. The 
prime minister has been touring dif-
ferent countries to ask them to set up 
manufacturing facilities in India and 
has been loosening the rules on direct 
investment from abroad to make it so. 
Suzuki is building car plants in Gujarat. 
In fact, Japan now plans to double its 
investment in India; Modi visited Tokyo 
in September 2014 to call on Japanese 
companies to produce goods such as 
special carbon fibres in India. If hi-
tech parts are made in India, says 

Chandradathan, the country’s space industry won’t have 
the expense of importing them from abroad.

At a space industry expo in November, the agency 
celebrated the recent commercialisation of 120 technol-
ogies from its centres. Now it needs to shift away from 
tech transfer of in-house products and towards sponsor-
ing R&D and manufacturing directly in industry. 

But ironically, it seems the grand plans could actu-
ally make ISRO shrink, with space firms stealing work 
and its thousands of space scientists and engineers. 
Chandradathan shrugs: government always wants pub-
lic bodies to be as small as they can be, he says. Even if 
the balance of development and production does shift 
from ISRO towards a thousand agile little companies, the 
same people are likely to be employed, just with a dif-
ferent paymaster, he argues. No doubt politicians know 
that the competitive nature of industry ought to acceler-
ate India’s development of space technology. 

As ISRO opens up, universities should spot an oppor-
tunity to grow their own interests in space, especially 
for fundamental work. The agency already outsources 
some projects to universities and institutes through its 
20-year-old Respond programme. Chandradathan says 
the proportion of ISRO’s budget spent through Respond 
has grown hugely, but it still stands at only 1 per cent. 
India’s universities should take a chance to grow space 
research departments here. But they are sluggish and 
are unlikely to be as hungry for work as industry is.

However, ISRO’s plans do seem to be aimed less at 
universities and more at industry. “We have to support 
companies,” says Chandradathan. One model the agen-
cy is exploring is building its own research facilities on 
company campuses. The company will also pay to use the 
facility and give ISRO a cut rate on the products it buys 
from the company. It is somewhat less competitive than 
the UK’s own innovation model through Innovate UK or 
the Satellite Applications Catapult, but UK government 
officials based in India have recently toured the catapult 
to learn more.

Industry support is just the latest in a long line of ISRO 
projects Chandradathan, who has directed three of its 
centres, has seen. Growing up in Thiruvananthapuram 
where Sarabhai was launching rockets in the 1960s, 
Chandradathan was a young man dazzled by the oppor-
tunities in space. As he now prepares to retire after 
43 years working for the agency, his own challenge is 
to ensure this enthusiasm sticks with the next genera-
tion—and that they are business-minded enough.
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Space agency opens up to industry to align with Modi’s plans.

‘Universities 
should spot an 
opportunity 
to grow their 
own interests 
in space, 
especially for 
fundamental 
work.’


