GUEST EDITORIAL

INDIA’S SPEND ON SCIENCE, TECHNOLOGY
AND INNOVATION: THE BUDGET 2016-17

DR. S. SIVARAM

… “Beware of the Ides of March”….
William Shakespeare in Julius Caesar

M

arch is the month when
we bring our calculators
and spreadsheets out
to figure out the impact
of budget on our life. We complain,
praise and grudgingly accept every
cess and tax the Government levies
with a sense of inevitability. Much
print space and airtime is occupied
with analysis, predictions and
prognosis. The industry reworks its
balance sheets, the housewife her
home budget and the common man
wonders what difference all this will
make to him in terms of the quality
of his life.
The scientific enterprise is
no exception to this exercise in
arithmetic. Scientists in public
research institutions and faculties
in universities wait with berated
breath to see what the budgetary
allocations are and to figure out how
their life in the laboratory will be
impacted. Once the budget figures
are out, there are the inevitable
lamentation of how science is being
stifled, how the allocations are
meager and how India’s scientific
progress will be impacted in
years to come. The anxiety is not
surprising since an average Indian
scientist depends exclusively on the
Government largesse to support
his scientific activities. The budget
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is also like a weathercock, to see
where the wind is blowing, what the
priorities of the Government are
and align your research with the
headwinds, so that you can continue
to be funded by the Government.
Furthermore, all Governments of
the world, irrespective of their public
pronouncements to the contrary,
look at investments in science
and technology as a discretionary
expense.
It is worth noting that India
spends a little under 0.9% of its
GDP on science and technology.
Furthermore, in India, about 80%
of the expenditure on science
and technology is spent by the
Government with the private sector
contributing only about 20%. In
both these two indicators, India is
a laggard compared to both the
developed and the developing
economies. India’s scientific
intensity is low which is reflected in
the multitude of national rankings,
such as Global Innovation Index,
International Intellectual Property
Index, Global Competitive Index,
and Bloomberg Innovation Index
etc. The comparative data provided
in Table 1 indicates India’s relative
standing in the world. It is interesting
to observe that although our GERD
is very low, we fare pretty well when
GERD per researcher is concerned,
on account of our very low number
of researchers. This means that

unless we increase the number of
individuals pursuing research and
development as a profession, we can
never scale our GERD anywhere near
global standards.
While public spending on science
and technology by countries has
been an axiom of faith, the impact
of such spending on the economy
of a country has been a subject of
considerable debate1. Whereas,
national priorities demand solution
to problems of the citizen, scientists
are often enamored by the pursuit
of new knowledge and discovery.
This has led to a disconnect between
the policy makers and the scientific
community. How much of the public
funding in science must be directed
to solve specific and emergent
problems of the society and how
much for open-ended pursuit of new
knowledge is an issue that is still
widely discussed and unresolved.
The most dangerous argument
in favour of public support for
science is the belief that science
can provide solutions to problems
in the time frame which defines
Government longevity and election
cycles. Public policies in science
demand quick return on investments
implying relevance and importance
to national objectives. While
current national objectives may be
momentarily worthy, decisions based
solely on this premise may ultimately
diminish our capacity to produce

any kind of science, because what
is considered good science and
find support today may fall from
favour tomorrow. In reality, practical
importance of scientific discoveries
is often overestimated (purely for
selfish interests) and discoveries,
which initially appear irrelevant, turn
out to be of great practical value2.
Let us examine the science
and technology budget of the
Government of India for the year
2016-17 to discern some trends3.
Table 2 indicates the budgetary
allocations for science and
technology for the year 2016-17.
About 56% of the allocation goes
to Defense R&D organization,
Department of Space and Atomic
Energy. Approximately 11% goes to
agriculture. The balance one third is
distributed amongst the rest of the
departments. It is worth noting that
health receives only a meager 2% of
the allocation. Most of the university
faculties receive research support
from Government departments
such as Renewable Energy, S&T,
Biotechnology and Earth Sciences.
Most of the allocations to CSIR
go in maintaining the facilities of
its constituent 38 laboratories
and funding in house research.
This apart, the Ministry of Human
Resource Development and UGC
also fund academic research in
Universities. However, the amount
dedicated to S&T is small.

TABLE 1: RESEARCH SPENDING AND SCIENTIFIC PROWESS
COUNTRY

USA
UK
Japan
S.Korea
Brazil
China
India
a
b

R&D AS%
GDP

GERDa, 2015
AT PPP $
BILLION

SHARE OF
WORLD
GERD,%

2.80
1.80
3.47
4.15
1.20
1.90
0.88

396.7
32.5
290
42.8

28.1
2.2
19.6
3.2

GERD PER
RESEARCHER,
PPP $
THOUSAND,
2013
313.6
210.5
195.4
201.8

SHARE OF
PUBLICATIONS,
%

RESEARCHERS,
LAKH

PATENTS
PER MILLION
POPULATION

25.3
6.9
5.8
4.0
2.9
20.2
4.2

12.65
2.59
6.61
3.22
1.39
14.84
1.93

910
3,716
4,451
34
541
17b

Gross Domestic Expenditure on R&D
Ratio of patents filed by Indian citizens to non Indian citizens is 1:2.5

SOURCE: UNESCO SCIENCE REPORT, 2015; NATURE, 2011, 2013 AND 2015 AND WORLD BANK DATA
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TABLE 2: BUDGET ALLOCATION, 2016-17, SCIENCE AND
TECHNOLOGY
S.NO.
1
2
3
4
5
6
7
8
9
10

AREA
DEFENCE R&D
ATOMIC ENERGY
SPACE
AGRICULTURE
RENEWABLE ENERGY
SCIENCE & TECHNOLOGY
CSIR
BIOTECHNOLOGY
EARTH SCIENCES
HEALTH

Total: Rs. 57, 607 Crores (US $ 8.5 million)

The emphasis in most of the
Government department budget this
year is on “translational research”,
a term once used exclusively in
bio-medical research to define the
steps involved in taking a discovery
from the “bench to the bedside” and
now widely used by other agencies
of the Government to define the
process of connecting science
performed in the laboratory to the
market. Whether the Government
is the best agency to achieve this
goal has been widely debated. The
belief that public funds invested on
needs identified by Government or
the scientific community and focused
on direct applications is the panacea
for our ills goes against conventional
wisdom as well as lessons of history.
Furthermore, it is dangerous for the
Government to pick and choose
technology winners, something that
is better left to market forces.
The Department of Biotechnology
(DBT), which received a 12%
increase in funding this year over
the last, has indicated that much
of this will go towards making
India’s biotech industry a US $
100 billion industry by 2025. DBT
has plans to create new research
institutions catering to areas such
as drug discovery, marine biology,
genetically modified organisms,
vaccines and infectious diseases.
Large data analytics will be another

RS. CRORES
13,593.80
11,682.50
7,509.10
6,620.00
5,035.80
4,470.20
4,062.80
1,820.00
1,672.40
1,144.80

%
23.5
20
13
11.5
9
7.5
7
3.1
2.9
2

core area for research support. DBT
proposes to create 150 technology
transfer offices and 40 technology
business incubators (TBI) in publicly
funded research institutions to
accelerate commercialization of
results. Department of Science and
Technology (DST) which had a 17%
hike in allocations has ambitious
plans to promote more S&T based
start ups and create additional
TBI’s apart from setting aside some
funding for high risk and industry
relevant research. Research aimed
at developing products will also be
encouraged. The Ministry of New
and Renewable Energy saw a major
enhancement in funding, a nearly
17-fold jump. This funding flows from
the government’s proposed increase
in the nation’s tax on coal, called
the Clean Environment Cess. CSIR’s
allocation this year is essentially
the same as last year. There is an
increasing pressure on CSIR to earn
a part of their operating income from
users for whom they render services
by way of grants, licensing incomes
and industry collaborations. CSIR is
also expected to align its R&D with
national missions, such as, energy,
food, water, sanitation, cleaning of
rivers, smart cities etc.
The Government is also
asking scientific agencies of
the Government to increasingly
leverage the funds available with

many ministries who have been
empowered to drive many of
the flagship programmes of the
Government. This is easier said than
done, given the weight of bureacracy
that prevails in the arms of the
Government.
In summary, the focus is on
publicly funded science to deliver
solutions that benefit society at
large. Increasingly in the corridors
of power the word most heard,
but probably least understood, is
“inclusive innovation”.
But, then budget documents
are mere statement of intent. They
by themselves do not guarantee
outcomes. For desirable outcomes,
one needs efficient management
of the allocated resource and
processes to ensure project success
without fear of project failure. This
requires a collaborative platform
involving all stakeholders, such as,
academic and scientific institutions,
scientists, faculty members,
industry, financial institutions and
the Government. To bring together
and manage such a diverse group
of stakeholders is in itself a big
challenge, which sadly, India has not
mastered as yet with great success.
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