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As the diversity and number of practitio-
ners in a field increase, data relating to
the nature of activity, quantity, quality
and impact of the activities of practitio-
ners and on society in general also in-
crease multifold. This brings in the need
of data analysis so that trends can be
surmised for the benefit of practitioners,
general public as well as the policy-
makers.

In the present compilation, which is
third in the series, the CSIR-National In-
stitute of Science, Technology and De-
velopmental Studies (NISTADS) has
collected data for a period of 10 years or
so preceding 2012, that relate to various
aspects of science, technology, innova-
tion and development. These include
S&T manpower training and usage, out-
puts and implications of the various S&T
activities in the country. The enormously
large and varied data that have been col-
lected from a large number of primary
and secondary sources have been ana-
lysed and presented under four major
themes: S&T human resource, S&T and
industry, S&T outputs, and rural India:
S&T for skills and employment. Each of
these sections is comprised of large num-
bers of chapters by different authors on
specific issues. The book includes an ex-
tensive summary, tables, figures and
boxes, references and a short index.

The book is stated to focus ‘on the
state of affairs in India through the lens
of employment generation, upgradation
of skills and several dimensions of the
Indian science, technology and innova-
tion (STI)’, which may help the policy-
makers who face the paradox of STI
having the potential of new avenues of
economic growth and revenue which is
often accompanied by displacement of
labour because of increased automation.
The ever-increasing manpower, unem-
ployment and economic disparity make
this a major issue for the policy-makers
to resolve.

This book includes a large number of
datasets spanning a wide range of issues
related to STI in India. It would be im-
possible to cover the range of issues pre-
sented in this volume. Therefore, to
illustrate the nature of data considered
and the implications for policy-makers as
well as for practising STI personnel, I
would consider only a couple of issues.

The human resource in the field of STI
in India is of great importance since the
country has the potential to contribute
maximally to the global youth population
and, therefore, its patterns of growth,
quality of training and preparedness and
future trends are of global concern to
policy-makers as well as the society in
general. Among the diverse issues con-
sidered under human resources, the in-
ferences based on analyses of the data
pertaining to education at school and
post-school higher education, privatiza-
tion of education, scope and extent of
non-formal education, migration, etc. are
important. The data presented in this
book confirm that the country needs to
worry about the quality and preparedness
of the youth for productive and challeng-
ing S&T activities. We learn from the
data that compared to 1.3% of GDP be-
ing spent on education in 1990-91, that
in 2009-10 was 4.4% and that the gross
enrolment ratio (GER) at elementary
school level in 2011 was 83%. While this
GER is comparable to countries like
USA, the UK, China, etc, the enrolment
at Master’s and doctoral levels precipi-
tously falls to 12.26% and 0.79% respec-
tively. Such a poor enrolment at higher
education ranks India low among the
other emerging economies. Moreover,
science stream is becoming less preferred
(18.64% in 2011-12). The data also re-
veal that in 2010-11 only 0.56% of the
GDP was spent on higher education,
while the number of universities and
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deemed universities which share this
expenditure has steadily increased since
2001. When further adjusted for infla-
tion, the amount available per university
has really not increased much. This is
reflected in the decreasing quality of
education. With a view to improve the
quality of education, privatization has
been introduced. The expectation that
privatization of education for profit
would increase competitiveness and
quality has not really materialized, pos-
sibly because of poor quality control.
Data also indicate that the high cost of
education at diverse levels and in various
disciplines in private institutions has re-
stricted their accessibility to a limited
segment of society.

Data reveal that in the non-formal
education sector, in spite of substantial
increase in public and private Industrial
Training Institutes, only about 14 lakh
persons could be trained in 2012-13
against a target of 85 lakhs. With a steep
decline in hereditary training in different
skills, there is indeed a further shortfall
in skilled manpower. A point is made
that hereditary training mode ‘constitutes
a very important, distributed and on the
job skill development and education at
no public cost’ and therefore ‘adequate
legal and institutional arrangements be
made for certification and portability of
such hereditary instructions’. The data
also bring out that discipline-wise capac-
ity building has not kept pace with the
actual job requirements so that there is a
significant shortfall in several areas, in-
cluding the medical infrastructure. Simi-
larly, while 52% of Indian population is
dependent upon agriculture for liveli-
hood, only 0.6% of the students study ag-
riculture and allied subjects.

India ranks second or third among
countries that ‘export’ human resource to
other countries. Data reveal that the
persons of Indian origin (PIO) have
acquired better S&T expertise, are finan-
cially better-off and have good negotiat-
ing skills through better networks. In
spite of this large emigrant population
that has integrated itself in the global
knowledge and economic production, the
country does not have any policy relating
either to the seasonal flow of migrants or
to protect their interests through global
negotiations about domestic laws as well
as certification and portability of their
academic degrees.

The impact of S&T outputs indicates
the country’s capacity and capability and
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its relative ranking in global perspective.
Extensive data have been provided with
respect to growth of research publica-
tions during the last decade in peer-
reviewed journals in different disci-
plines, their citation impact, number of
active researchers, national and interna-
tional patents, industrial designs, etc.
Data reveal large increase in absolute
numbers as well as relative contributions
(in global perspective) in research publi-
cations from India, with only a few states
in the country contributing more than
75% of research paper output. While In-
dia’s share of global publications in
2010-11 was 3% compared to 1.9% dur-
ing 2000-05, the share of highly cited
papers increased from 0.3% in 2000 to
0.6% in 2011. Although an analysis
based on Indian Science Abstracts shows
agriculture to be the dominant research
output field during 2005-2009, a similar
analysis of the SCI-E database during the
same period reveals the Indian contribu-
tion in agriculture to be much lower in
global perspective. Similar trends are
seen in mathematics, suggesting that
many of the published research papers do
not meet the internationally accepted
quality.

While the number of researchers in the
country is increasing, data on the number
of active researchers, i.e. those with sus-
tained scientific publication record, sug-
gest high drop-out rates. Likewise the
age profile of scientists working in India
when compared with PIO also appears
less favourable. The large number of PIO
with excellent S&T credentials contrasts
with limited performance of majority of
those continuing in the country.

An analysis of the newspaper coverage
of S&T developments, which has a
strong potential in developing informed
public awareness and involvement in
national issues, reveals that possible
negative consequences of technologies or
environmental health issues, ethical-legal
issues, or issues relating to patentability,
regulations or standards, etc. are hardly
discussed.

An increasing trend in the national as
well as the US patents has been accom-
panied by a substantial increase in the
base of inventors and assignees. How-
ever, most of the Indian patents appear to
be in areas where the underlying science
is already known. It is suggested that
better organic linkages between R&D,
university and industry would promote
long-term research collaboration and
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permit the industry to appreciate the ne-
cessity and complexities of fundamental
research and the time-lag between a dis-
covery and its application and delivery.
This would also let the scientists appre-
ciate the realities of commercial produc-
tion with a greater sense of timeliness,
accountability and deliverables. Without
such partnerships and mutual realizations,
mere streamlining of IPR in universities
may not really boost industry—academia
interactions.

A serious limitation of the present data
analyses is the lack of integration be-
tween the large numbers of chapters
dealing with similar or inter-related is-
sues. For example, the research publica-
tions as indexed in SCOPUS and in ISI-
WOK are discussed completely inde-
pendently, without any crosstalk. The
output and utility of the various datasets
and their analyses would certainly have
been significantly more informative and
useful to readers/policy-makers if the
editors and authors had attempted inte-
gration. The other limitation is the vary-
ing time periods for which the different
sets of data have been examined in dif-
ferent chapters. This limits not only inte-
gration, but also precludes meaningful
comparisons. The Index provided at the
end is limited and therefore, is of limited
value to a reader seeking data pertaining
to a specific issue. The relatively few
typos and grammatical errors could also
have been avoided with a little more
care.

The book is a rich source of data and
their analyses and would obviously be of
wide use, especially for policy-makers
and analysts in various fields. Others
who may be interested in seeking infor-
mation on limited scale would also find
this compilation useful.
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The book under review is an edited book
with 4 preambles and 21 papers each re-
ferred to as a chapter. A few of the pre-
ambles and articles are not relevant to
nutrition security through the consump-
tion of vegetables and fruits. In the in-
troduction, the editor refers to the three
‘As’ (availability of food, access to food
and absorption of the ingested food)
which ensure the food security at the
individual household level. In his fore-
word, V. L. Chopra observes that vege-
tables and fruits which are rich sources
of micronutrients (iron, iodine, zinc,
vitamin A, vitamin B complex, vitamin
D, etc.) are not consumed in the mini-
mum recommended quantities on per
capita basis in India. Therefore, the pri-
mary issues for discussion in the book
should have been the pathways to
enhance both the ‘availability’ and the
‘access’. Unfortunately, none of the pre-
ambles and the chapters elaborates the
means to achieve the goal. Chopra also
refers to Swaminathan’s concept of ‘pro-
viding a horticultural remedy for every
nutritional malady’; unfortunately, the
book has little to do with it. As it stands,
the book is a collection of assorted arti-
cles chosen by the authors in their own
domain of expertise. The preamble I
(Food and Agriculture Organization of
the United Nations) ‘The state of food
and agriculture 2014 in brief: Innovation
in family farming’ and the preamble II
(Micro-nutrient security for India: Priori-
ties for research and action — Report by
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