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EXECUTIVE SUMMARY

Executive Summary

India’s research performance has improved from
2009 t0 2013

In 2009, India produced more publications than Spain, Australia, Korea, Brazil,
Sweden and Singapore. In 2013, India’s output rose to also surpass that of Canada
and Italy. Along multiple indicators of research, India has small but growing shares of
the world's total, as shown in Figure A.

Figure A — Macro snapshot of India’s research performance, 2009-2013.
Source: Scopus database.
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» INCREASING OUTPUT. India's share of the world's S&T scholarly output has
grown from 3.1% in 2009 to 4.4% in 2013. In absolute terms, this 1.3
percentage points increase corresponds to a high compound annual growth
rate (CAGR, see Appendix J for term definition) of 13.9%, from 62,955 pa-
pers in 2009 to 106,065 papers in 2013. The world CAGR is 4.1% over
that period. India's share of the world output of international collaboration
publications has increased from 3.3% in 2009 to 3.9% in 2013.

» GROWING IMPACT. India’s shares of the world's citations and of top cited pa-
pers (25%, 10%, 5%, and 1%) all have increased between 0.8 and 1.2
percentage points from 2009 to 2013, demonstrating that India has not
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only grown in output but also in impact, especially in the highest excellence
percentile.

» IMPROVING KNOWLEDGE TRANSFER. India’s share of the world's patent citations
has increased by 0.7 percentage points, from 2.2% in 2009 to 2.9% in
2013. Its share of the world's academic-corporate collaborated papers has
grown by half a percentage point, from 1.7% to 2.2% in 2013. In absolute
terms, this corresponds to 7.0% CAGR from 953 papers in 2009 to 1,250
papersin 2013.

Figure B shows that India's international collaboration network spans the whole
globe, comprising several prolific partners (e.g., the USA, Germany) or impactful
partnerships (e.g. with Mexico, Georgia, Sri Lanka, Armenia, Belarus).

& e © e

Figure B — India’s international collaboration network 2010-2014. See Table H.2 in Appendix H for country abbreviations. The size
of the nodes is proportional to the number of papers published by each country; the colour of the nodes reflects the FWCI of each
country's papers; the size of the edges indicates Salton’s Index; the colour of the edges represents the FWCI of India’s papers col-
laborated with each country.
FWCl scales: ___  a— ___  a—

0.75 nodes 1.82 1.20 edges 5.35
Source: Scopus database.
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Each node in Figure B is coloured based on the country’s field-weighted citation im-
pact (FWCI) wherein the count of their received citations per field and year have
been normalised to the world average. An FWCI greater than 1.00 indicates the
research is of higher quality than the world average. The edges or lines between the
nodes indicate the quality of the research conducted by the two partners, and in all
cases the quality is higher than the world average.

In 2013, 17,006 papers representing 16.0% of India’s S&T scholarly output were
the product of international collaboration and these papers were cited 39% more
than the world average across collaboration types. However, the proportion of In-
dia's output resulting from international collaboration has decreased between 2009
and 2013 by 1.3 percentage points.

Although India is still a relatively small player on the global scientific stage, its wide-
ranging international collaboration network and increasing shares of the world's
main research performance indicators reflect its overall growth in output, impact,
and knowledge transfer. Improving India's international and cross-sector collabora-
tions could be key to further growing the impact and visibility of India’s research on
the global scientific scene.
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India at a Glance

INDIA'S S&T SCHOLARLY OUTPUT IN 2013

106,065 papers

4 4% of the world's S&T scholarly output

INDIA'S S&T SCHOLARLY OUTPUT GROWTH FROM 2009 TO 2013

13.9% CAGR

high compound annual growth rate, compared to 4.1% for the world

INDIA'S RESEARCH FOCUS IN 2009-2013

° Chemistry and Pharmacology

INDIA'S INTERNATIONAL COLLABORATION IN 2013

16.0% 3.9%

of India's S&T scholarly output of global international collaboration output

INDIA'S MOST IMPACTFUL PROLIFIC INTERNATIONAL COLLABORATION PARTNERS IN 2009-2013

Brazil, Russia, China, Spain, Sweden, and
the Netherlands

INDIA'S ACADEMIC-CORPORATE COLLABORATED OUTPUT IN2013

1,250 papers

1.2% of India's S&T scholarly output

INDIA'S PATENT CITATIONS IN 2013

109 patent citations

2.9% of world patent citations

INDIA'S PATENT CITATIONS FOCUS IN 2009-2013

° Materials Science, Chemistry, and Pharma-
cology, Toxicology & Pharmaceutics
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INDIA'S LOWEST AND HIGHEST FWCI 2009-2013

0.75(2011)&0.77 (2009)

Field-weighted citation impact has a -0.4% CAGR over 2009-2013

TOP INDIAN ACADEMIC INSTITUTIONS IN CHEMISTRY AND PHARMACOLOGY

° Indian Institute of Science Bangalore

Chemistry

Annamalai University

Pharmacology

HIGHEST INSTITUTIONAL CITATIONS PER PAPER

Tata institute of Fundamental Research
12.7 CPP

TOP 3 INSTITUTIONS OF INDIA'S TOP 30 S&T ACADEMIC INSTITUTIONS

o 1. Indian Institute of Science Bangalore
2. Indian Institute of Technology, Kharagpur
3. Indian Institute of Technology, Delhi

BOTTOM 3 INSTITUTIONS OF INDIA'S TOP 30 S&T ACADEMIC INSTITUTIONS

o 28. University of Mysore
29. Jawaharlal Nehru University
30. University of Pune
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Introduction

“The Department of Science & Technology plays a pivotal role in promotion
of science and technology in India. The Department has wide ranging activi-
ties ranging from promoting high end basic research and development of
cutting edge technologies on one hand, to service the technological re-
quirements of the common man through development of appropriate skills
and technologies on the other.”

Source: DST website , http://www.dst.gov.in/about-us/mission-objectives

1 About this study

The Department of Science & Technology (DST) was established in May 1971, with
the objective of promoting new areas of Science and Technology (S&T) and to play the
role of a nodal department for organising, coordinating and promoting S&T activities
in India. The Department has major responsibilities for specific projects and pro-
grammes. Among its major responsibilities are:

1 Formulation of policies relating to Science and Technology.
Matters relating to the Scientific Advisory Committee of the Cabinet (SAC-C).
1 Promotion of new areas of Science and Technology with special emphasis on

=

emerging areas:

A Research and Development through its research institutions or laborato-
ries for development of indigenous technologies concerning bio-fuel pro-
duction, processing, standardisation and applications, in co-ordination
with the concerned Ministry or Department.

A Research and Development activities to promote utilisation of by-products
to develop value-added chemicals.

In light of these aims, it is crucial for DST to maintain a deep understanding of India’s
research performance, through time and in comparison with other nations, overall and
for subject areas relevant to S&T. This report, commissioned to Elsevier by DST, aims
to provide DST with such necessary insights.

In order to do so, this study presents data on three main bibliometric indicator types:

1 Measures of publication output, growth, and impact

1 Analysis of international, national, and institutional collaboration and the re-
sulting publication output, growth and impact

1 Evaluation of the transfer or knowledge between sectors
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This study provides data on these indicators overall as well as for sixteen core S&T
subject areas selected by DST (see Appendix I). The main study covers the years
2009-2013 (Appendices A to E include supplementary data for 2014). The study's
analyses concern India as well as thirteen comparator countries (see Appendix H) and
four benchmarks (world, BRICS, G8, SAARC), selected by DST. Moreover, a detailed
overview of India's academic research landscape is presented, including data on its
institutions, authors, and top publications.

The study is divided into six chapters. These chapters are concerned with the follow-
ing themes:

1 Chapter 1 presents the 2009-2013 S&T scholarly output of India and its
comparators, which includes their publication and received citation count,
field-weighted citation impact, and number of excellent (i.e highly cited) publi-
cations.

1 Chapter 2 presents the 2009-2013 S&T collaborative output of India and its
comparators, which includes their distribution across collaboration types, and
India's most prolific and most impactful collaborations.

1 Chapter 3 presents the 2009-2013 S&T knowledge transfer, which includes
analyses of patent citation patterns and collaborations between academic and
corporate research institutions.

1 Chapter 4 presents the 2002-2014 top 30 Indian S&T academic institu-
tions, and analyses their publications, received citations, average number of
citations per paper, and H-indices.

1 Chapter 5 presents the 2009-2013 active Indian researchers affiliated with
the top 30 Indian S&T research institutions, including the top 10 most prolific
researchers overall and per subject area.

1 Chapter 6 presents the 2009-2014 top 10 most cited S&T publications with
an Indian affiliation, overall and per subject area.

The combination of the different analyses and assessments in these chapters should
give a comprehensive view of the state of India's S&T research. Elsevier hopes that
this will contribute to DST's knowledge of India’'s S&T research performance, and in-
form its evidence-based strategic decisions.

2 Methodology and data sources
21 Rationale and measures

Our methodology is based on the theoretical principles and best practices developed
in the field of quantitative science and technology studies, particularly in science and
technology indicators research. The Handbook of Quantitative Science and Technolo-
gy Research: The Use of Publication and Patent Statistics in Studies of S&T Systems
(Moed, Glanzel and Schmoch, 2004)" gives a good overview of this field. It is based

Moed H., Glanzel W., & Schmoch U. (2004). Handbook of Quantitative Science and Technology Research, Kluwer: Dordrecht.
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on the pioneering work of Derek de Solla Price (1978),” Eugene Garfield (1979)° and
Francis Narin (1976)" in the USA, of Christopher Freeman, Ben Martin and John Irvine
in the UK (1981, 1987)°, and of researchers in several European institutions includ-
ing the Centre for Science and Technology Studies at Leiden University, the Nether-
lands, and the Library of the Academy of Sciences in Budapest, Hungary.

The analyses of bibliometric data in this report are based upon recognised advanced
indicators (e.g., the concept of relative citation impact rates). Our base assumption is
that such indicators are useful and valid, though imperfect and partial measures, in
the sense that their numerical values are determined by research performance and
related concepts, but also by other, influencing factors that may cause systematic
biases. In the past decade, the field of indicators research has developed best prac-
tices which state how indicator results should be interpreted and which influencing
factors should be taken into account. Our methodology builds on these practices.

The essential measures used in this report are the following:

1 Active researchers are defined as all authors currently affiliated with an insti-
tution located in that country.

1 Article types. For all bibliometric analysis, only the following document types
are considered: article (ar); review (re); conference proceeding (cp).

71 Counting. All analyses make use of integer counting rather than fractional
counting of publications and citations. For example, a paper two authors from
an Indian institution and one from a United Kingdom address would be count-
ed as one article for each country (i.e. 1 for India and 1 for the United King-
dom). (The total counts for each country are the count of unique publications.)
This method was favoured over fractional counting, in which the above paper
would count as 0.67 for India and 0.33 for the United Kingdom, to maintain
consistency with other reports (both public and private) we have conducted on
the topic.

1 Collaboration. Collaboration is defined as the set of publications with at least
two co-authors (opposed to single-authored publications). There are three
main collaboration types: international collaboration, national collaboration,
and institutional collaboration.

A International collaboration occurs if an article has at least two differ-
ent countries listed in the authorship byline. If an article has only one
author affiliated with institutions in two different countries, though,
this article is not counted as an internationally collaborated article but
as a single-authored article.

A National collaboration occurs if an article has at least two different in-
stitutions listed in the authorship byline, all of which are from the same

de Solla Price, D.J. (1977-1978). Foreword. Essays of an Information Scientist, Vol. 3, pp. v-ix.

Garfield, E. (1979). Is citation analysis a legitimate evaluationtool? Scientometrics, 1 {4), pp. 359-375.

Pinski, G., & Narin, F. {1978). Citation influence for journal aggregates of scientific publications: Theory with application to litera-
ture of physics. Information Processing & Management 12 (5), pp. 297-312.

Irvine, J., Martin, B. R., Abraham, J. & Peacock, T. (1987). Assessingbasic research: Reappraisal and update of an evaluation of

four radio astronomy observatories. Research Policy, 16(2-4), pp. 213-227.
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country. In this report institutional collaborations are not counted as
national collaborations.

A Institutional collaboration occurs if an article has at least two authors
listed in the authorship byline, all of which are affiliated with the same
institution. In this report institutional collaborations are not counted as
national collaborations.

1 Cross-sector collaboration is defined as the set of publications whose au-
thors have affiliations in different sectors (e.g., academic, corporate, govern-
ment, medical). The cross-sector collaboration analysed in this report is the
academic-corporate collaboration type.

2.2 Data source: Scopus

Scopus is Elsevier's abstract and citation database of peer-reviewed literature, cover-
ing 60 million documents published in over 22,000 journals, book series and confer-
ence proceedings by some 5,000 publishers. Reference lists are captured for 37+
million records published from 1996 onwards, and the additional 22.3 million pre-
1996 records reach as far back as the publication year 1823.

Scopus coverage is multi-lingual and global: approximately 15% of titles in Scopus
are published in languages other than English (or published in both English and anoth-
er language). In addition, more than half of Scopus content originates from outside
North America, representing many countries in Europe, Latin America, Africa and the
Asia Pacific region. The database contains titles from more than 120 different coun-
tries and over 50 languages in all geographic regions. Scopus covers approximately
11,800 active titles from Europe (18,000 total), 6,400 from North-America (10,500
total), 2,500 from Asia-Pacific (3,600 total), 700 from Central and South America
(900 total), and 800 titles from the Middle East and Africa (1050 total). The number
of Indian journals indexed by Scopus varies from 329 in 2009, 406 in 2011 and 355
in 2014. Over this period the amount of Indian journals in Scopus has grown, on aver-
age, with a 5.2% CAGR. The share of Indian journals in Scopus varies from 1.66% in
2009 and 2014 to 1.86% in 2011. The complete Scopus journal database (which
also includes journals that have been covered outside of the period 2009-2014) con-
tains 540 Indian journals (see Section G-2 of Appendix G).

Scopus coverage is also inclusive across all major research fields, with 6,900 titles in
the Physical Sciences, 6,400 in the Health Sciences, 4,150 in the Life Sciences, and
6,800 in the Social Sciences (the latter including some 4,000 Arts & Humanities re-
lated titles). Titles which are covered are predominantly serial publications (journals,
trade journals, book series and conference material), but considerable numbers of
conference papers are also covered from stand-alone proceedings volumes (a major
dissemination mechanism, particularly in the computer sciences). Acknowledging that
a great deal of important literature in all fields (but especially in the Social Sciences
and Arts & Humanities) is published in books, Scopus has begun to increase book cov-
erage in 2013 (89,000 books in June 2015).
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For this report, a static version of the Scopus database covering the period 1996-
2014 inclusive was aggregated by country, region, and subject. Subjects were de-
fined by ASJC subject areas (see Appendix | for more details).

23 Data source: LexisNexis

LexisNexis is a leader in comprehensive and authoritative legal, news and business
information and tailored applications. LexisNexis® is a member of Reed Elsevier
Group plc. Patents are obtained via a partnership with LexisNexis and include those
from the United States Patent and Trademark Office (USPTO), the European Patent
Office (EPQ), the Japanese Patent Office (JPO), the Patent Cooperation Treaty (PCT)
of the World Intellectual Property Organization (WIPO) and the UK Intellectual Proper-
ty Office (UKIPO).

3 Limitations of this study

When considering the bibliometric analyses in this report, the limitations of this ap-
proach should be borne in mind. In the field of bibliometric indicators research, various
caveats for the use of publication and citation data to assess research performance
are known. Among others, these include the accumulation of citations over time, the
skewed distribution of citations across articles (caused by citation bias, for instance),
and differences in publication and citation practices between fields of research or
different language communities. And even though best practices and advanced indi-
cators have been developed to correct or mitigate these factors, other influencing
factors may still have biasing effects.

Besides these general considerations to bear in mind when interpreting bibliometric
data, there are several provisos that apply specifically to the analyses in this report:

1 Publication exclusion. This report considers those specific document types
that are considered scholarly (viz., articles, reviews, and conference proceed-
ings). Therefore, publication and citation data for other document types (e.g.,
book reviews, editorials, short surveys, obituaries, monographs) indexed by
Scopus are neglected. These document types have been excluded in order to
focus on publications that, typically, represent genuine scientific contribu-
tions.

1 Journal exclusion. Since Scopus covers more than 22,000 journals, its jour-
nal coverage is extensive. However, no journal database can be fully exhaus-
tive. And while the amount of Indian scientific journals in Scopus has grown
with a 5.2% CAGR over the period 2009-2014 (reaching 355 titles in 2014),
its coverage of Indian titles cannot be said to be fully complete.

71 Subject area exclusion. This study focuses on bibliometric data overall and
from journals that belong to at least one of the sixteen core S&T subject areas
selected by DST (see Appendix |). The subject areas that are not specifically
analysed in this study are: Arts & Humanties, Business, Management & Ac-
counting, Decision Sciences, Economics, Econometrics & Finance, Neurosci-
ence, Nursing, Psychology, Social Sciences, Dentistry, Health Professions,
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and General (which contains multidisciplinary journals, like Nature and Sci-
ence).

1 Institution exclusion. In chapter 4 of this report India's top 30 academic insti-
tutions are listed. Here, we looked exclusively at institutes that are part of the
academic sector. Research institutions from the corporate, government or
medical sector are not taken into consideration in this chapter. The top 30 ac-
ademic institutions are ranked based on their publication output in the period
2002-2014.

In chapter 4 and 5 we present India’s top academic institutions overall and its top
researchers overall as well as per subject area. For both the institutions and re-
searchers their ranking is based on their publication output in the period 2002-2014
rather than 2009-2013 or 2009-2014. The reasons for this are twofold:

1. Data Robustness. We get a more robust picture of the research performance
of academic institutions and researchers by ranking them based on their work
over a longer period of time.

2. Reader Convenience. Picking one ranking provides a constant ordering of the
institutions and researchers when we provide data for them on different indi-
cators. As a consequence, for instance, it is easy to compare institutions, as
they always have the same row in each table. Moreover, a ranking by 2002-
2014 publication output makes the tables for 2009-201.3 (in the report body)
and 2009-2014 (in the appendices) comparable as well.

For inclusion in one of top 10 researcher lists in Chapter 5 (or Appendix E), the follow-
ing three conditions need to be satisfied:

1. Having an Indian affiliation. Since this study counts all authors affiliated with a
research institution located in India as Indian researchers, no distinction is
made between researchers with an Indian nationality and researchers with a
different nationality. As a consequence, the many researchers with an Indian
nationality that are affiliated with non-Indian institutions are not included,
while researchers without an Indian nationality that are affiliated with an Indi-
an institution are included.

2. Being among the 1,000 most prolific researchers overall in 2002-2014. The
top 10 authors per subject area are generated from the list of 1,000 most
prolific Indian authors for the period 2002-2014. Therefore, it is impossible
for an author to be included in the subject area top 10 if she is not among the
most prolific authors for this period. The number of publications sufficient for
inclusionis 117 or higher.

3. Being among the 10 most prolific researchers in the relevant subject area in
2002-2014. The top 10 authors per subject area are based on their publica-
tion output for that subject area in the period 2002-2014. So, even if authors
have been very productive in their subject area for the period 2009-2013 (or
2009-2014 in Appendix E), they are not included if they are not in the top 10
in the period 2002-2014.
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. Chapter 1
“ Output, Growth,

~ Impact, and Excéllence

Between 2009 and 2013, India’'s S&T scholarly output has increased at a high
13.9% annual growth rate, reaching 4.4% of the world's 2013 output. India’s outp
attracted 3.4% of the world's citations in 2013, but remains cited 25% less than
world average. Compared to the subject distribution of the world, India is particularly
prolific and cited in Chemistry and Pharmacology, and most impactful in Engineering.
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1.1 Key Findings

INDIA'S S&T SCHOLARLY OUTPUT INDIA'S S&T SCHOLARLY OUTPUT GROWTH
106,065 13.9%
, - O
4 4% of the world's S&T scholarly output in 2009-2013 compound annual growth rate
2013 (CAGR), compared to 4.1% for the world
INDIA'S CITATION SHARE INDIA'S CITATION IMPACT
% 0.75
3.4% .
of world citations in 2013 25% less than world average in 2013

INDIA'S RESEARCH FOCUS

Chemistry and Pharmacology

Higher relative emphasis compared to the world in 2009-2013

INDIA'S MOST IMPACTFUL FIELD

Engineering

Cited 6% less than world average in 2009-2013

INDIA'S SECOND MOST IMPACTFUL FIELD

Materials Science

Cited 11% less than world average in 2009-2013

INDIA'S LEAST IMPACTFUL FIELD

Veterinary Sciences

Cited 61% less than world average in 2009-2013
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1.2 Output

S&T scholarly output has grown globally in recent years at a rate of 4.1% CAGR (see Appendix
J for terms and acronyms definitions). Figure 1.1 and Table 1.1 show that this growth rate was
stronger from 2009 to 2011, and levelled off between 2011 and 2013. Comparatively, G8's
growth rate was lower at 2.6%, while BRICS's and SAARC's were much higher at 9.5% and
13.9% respectively, resulting in BRICS overtaking the USA in 2010. To some extent, BRICS's
and especially SAARC's fast growth can be attributed to India which grew its S&T scholarly
output by an average 13.9% annually over that period.

For figures and tables in this chapter, the country abbreviations and full names are as follows:

AUS Australia BRA Brazil BRICS BRICS countries (Brazil, Russia, India, China, South Africa) CAN Canada
CHN China DEU Germany ESP Spain G8 G8 countries (France, Germany, Italy, United Kingdom, Japan,
United States, Canada, Russia) GBR United Kingdom IND India ITA Italy JPN Japan KOR Korea

SAARC SAARC countries (Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka)
SGP Singapore SWE Sweden USA United States of America WLD World

WLD

2,500,000

2,000,000

1,500,000

S&T scholarly output

1,000,000

500,000 ‘_/

_——

2002 2010 2011 2012 2013

— (38
s BRICS
—_—JSA
CHN
—(GBR
—DEU
= JPN
s SAARC
e ND
ITA
=—CAN
ESP
= AUS
—KOR
BRA
— SWE
—SGP

Figure 1.1 — S&T scholarly output of the world, G8, BRICS, SAARC, and selected comparator countries
2009-2013.5ee Table H.1 in Appendix H for benchmark and country abbreviations. For data reference,
see Table A.1 in Appendix A.

Source: Scopus database.
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009-20
0 009 010 0 0 0 014 AGR
WLD 2,044,054 2149802 2284516 2333624 2397424 2,339,825 4.1%
G8 1,043,051 1071911 1114100 1,140,530 1,156,850 1,104,049 2.6%
BRICS 465,445 517,130 590,381 621,403 669,325 698,680 9.5%
SAARC 72,296 85,588 103,590 113,721 121,663 127,461 13.9%
USA 495,093 512,456 533,022 544,245 549,176 522,421 2.6%
CHN 311,815 346,844 396,559 413,039 447,207 464,744 9.4%
GBR 135,015 138,225 144,531 149 e85 155,630 148,689 3.6%
DEU 129,014 133,409 139,737 145,787 147,261 142,639 3.4%
JPN 122,243 123,444 126,218 126,112 125,093 114,525 0.6%
IND 62,955 74,535 90,793 99,524 106,065 112,009 13.9%
ITA 75,022 76,420 79,918 85,761 90,267 88,585 4.7%
CAN 77417 79,712 82,180 85,644 86,714 84,287 2.9%
ESP 62,507 66,050 71,462 75672 76,986 75,061 5.3%
AUS 55,258 59,790 64,629 68,370 74,489 74,608 7.8%
KOR 52,823 58,686 64,191 68,341 71,067 71,652 7.7%
BRA 44,889 48,444 52,017 57,245 59,536 59,370 7.3%
SWE 26,305 27,731 29,429 31,447 32,824 32,872 5.7%
SGP 12,860 14,308 15,076 16,387 17,091 16,899 7.4%

Table 1.1 — Annual publication output for 2009-2014 and growth for 2009-2013. See Table H.1 in Ap-
pendix H for benchmark and country abbreviations.
Source: Scopus database.

Figure 1.2 and Table 1.2 present S&T scholarly output as share of the world. As per the growth
rates mentioned above, SAARC and BRICS grow not only in absolute but also relative terms,
while G8 shows an absolute increase but relative decrease.

S&T scholarly output share
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Figure 1.2 — S&T scholarly output share of the world, G8, BRICS, SAARC, and selected comparator coun-
tries 2009-2013. See Table H.1 in Appendix H for benchmark and country abbreviations. For data refer-
ence, see Table 1.2 or Table A.18 in Appendix A.

Source: Scopus database.
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2009-2013
Country CAGR
WLD 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0%
G8 51.0% 49.9% 48.8% 48.9% 48.3% 472% -1.4%
BRICS 22.8% 24.1% 25.8% 26.6% 27.9% 29.9% 52%
SAARC 3.5% 4.0% 4.5% 4.9% 5.1% 5.4% 9.4%
USA 24.2% 23.8% 23.3% 23.3% 22.9% 22.3% -1.4%
CHN 15.3% 16.1% 17.4% 17.7% 18.7% 19.9% 52%
GBR 6.6% 6.4% 6.3% 6.4% 6.5% 6.4% -0.4%
DEU 6.3% 6.2% 6.1% 6.2% 6.1% 6.1% -0.7%
JPN 6.0% 5.7% 5.5% 5.4% 52% 4.9% -3.4%
IND 3.1% 3.5% 4.0% 4.3% 4.4% 4.8% 9.5%
ITA 3.7% 3.6% 3.5% 3.7% 3.8% 3.8% 0.6%
CAN 3.8% 3.7% 3.6% 3.7% 3.6% 3.6% -1.1%
ESP 31% 31% 31% 32% 32% 32% 1.2%
AUS 2.7% 2.8% 2.8% 2.9% 3.1% 32% 3.5%
KOR 2.6% 2.7% 2.8% 2.9% 3.0% 31% 3.5%
BRA 2.2% 2.3% 2.3% 2.5% 2.5% 2.5% 3.1%
SWE 1.3% 1.3% 1.3% 1.3% 1.4% 1.4% 1.6%
SGP 0.6% 0.7% 0.7% 0.7% 0.7% 0.7% 32%

Table 1.2 — Publication output as share of world's publication output for 2009-2014 and growth for
2009-2013. See Table H.1 in Appendix H for benchmark and country abbreviations.
Source: Scopus database.

Zooming in on the charts permits a more detailed view of the output of SAARC, India, and most
countries (see Figures 1.3 and 1.4). For instance, the influence of India on SAARC is clearly
visible in their parallel trend lines; it is also evident that India accounts for the vast majority of
SAARC's output. While all comparators show absolute increases over the last five years, this is
not true in relative terms: some countries’ world output shares are stable (the UK, Germany,
Italy, Canada, Singapore, Sweden) while others are declining (Japan). Although there was a
clear difference of 2.5 percentage points between Japan's output share (6.0%) and SAARC's
(3.5%) in 2009, by 2013 these have converged: SAARC publishes 5.1% of the world S&T
scholarly output (4.4% for India) and Japan is now only 0.1 percentage points ahead. If current
trends continue, SAARC will very shortly publish more S&T scholarly papers than Japan, having
already overtaken ltaly and Canada in 2011.

As illustrated in Figure 1.5, while there are some similarities between comparators in terms of
their output’s subject breakdowns, there are also differences. For instance, looking at the
sixteen selected subject areas, it is evident that Medicine, Engineering, Physics & Astronomy,
Computer Science, and Biochemistry Genetics & Molecular Biology, tend to be relatively prolific
areas. However, relative to the world, BRICS (driven by China) tend to show relatively less
emphasis on Medicine and more on Engineering, while Brazil shows a larger proportion of its
publications in Agricultural & Biological Science. As for India, it presents less focus on the
Health Sciences and publishes larger proportions of its output in Chemistry and Pharmacology.
The total output counts for each country and region are shown in Table 1.1 and more detail on
output and growth is available in selected tables in Appendix A.
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Figure 1.3 — S&T scholarly output of SAARC and selected comparator countries 2009-2013. See Table
H.1 in Appendix H for benchmark and country abbreviations. For data reference, see Table A.1 in Appendix A.
Source: Scopus database.
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Figure 1.4 — S&T scholarly output share of SAARC and selected comparator countries 2009-2013. See
Table H.1 in Appendix H for benchmark and country abbreviations. For data reference, see Table A.18 in
Appendix A.

Source: Scopus database.
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Figure 1.5 — Subject area breakdown of S&T scholarly output of the world, G8, BRICS, SAARC, and se-
lected comparator countries 2009-2013. See Table H.1 in Appendix H for benchmark and country abbre-
viations. For data reference, see Table A.19 in Appendix A.

Source: Scopus database.
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1.3 Citations

S&T scholarly citations can be used as a proxy for academic impact and are to some extent tied
to output volume; hence citation shares (see Figures 1.6 and 1.7, and Table 1.3) tend to look
similar to output shares: again G8, the USA, and Japan decline in world shares, while most oth-
er comparators grow. BRICS, China, SAARC, India, South Korea, and Singapore show particu-
larly high increases in citation shares (over 5% 2009-2013 CAGR). In 2013, India receives
3.4% of the world's S&T scholarly citations, one percentage point less than it holds in terms of
S&T scholarly output.
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Figure 1.6 — S&T scholarly citation share of the world, G8, BRICS, SAARC, and selected comparator
countries 2009-2013. See Table H.1 in Appendix H for benchmark and country abbreviations. For data
reference, see Table A.37 in Appendix A.

Source: Scopus database.

Across comparators, citation distribution by subject area tends to broadly mirror output distri-
bution by subject area (see Figure 1.8). However, one trend that can be generally observed
across comparators is that relative to output distribution, citation distribution appears to be
skewed towards the physical sciences and away from the life and medical sciences. According-
ly, India's citation distribution by subject area seems roughly similar to its output distribution by
subject area. However, it has relatively larger proportions of citations in the physical sciences.
Against the citation distribution of comparators in Figure 1.8, India tends to show even larger
proportions of citations in Chemistry than it does in output. More detail on citations is available
in selected tables in Appendix A.
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Figure 1.7 — S&T scholarly citation share of SAARC and selected comparator countries 2009-2013. See
Table H.1 in Appendix H for benchmark and country abbreviations. For data reference, see Table 1.3 or
Table A.37 in Appendix A.

Source: Scopus database.

009-20

0 009 010 0 0 0 014 AGR
WLD 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0%
G8 ©68.5% 67.4% ©66.0% ©65.0% 63.4% 61.8% -1.9%
BRICS 15.4% 16.8% 18.5% 20.6% 22.7% 25.1% 10.2%
SAARC 2.8% 3.0% 3.3% 3.5% 3.8% 4.2% 7.5%
USA 40.0% 39.3% 38.3% 37.5% 36.0% 35.0% -2.6%
CHN 9.8% 11.1% 12.5% 14.4% 16.1% 18.0% 13.1%
GBR 111% 11.0% 10.7% 11.0% 10.8% 10.8% -0.6%
DEU 9.3% 9.5% 9.5% 9.8% 9.8% 9.7% 1.4%
JPN 5.8% 5.6% 5.6% 5.6% 5.5% 5.3% -1.5%
IND 2.5% 2.7% 3.0% 3.1% 3.4% 3.7% 7.1%
ITA 5.2% 5.2% 52% 5.7% 5.8% 5.9% 2.8%
CAN ©6.0% ©6.0% 5.9% 5.9% 57% 57% -1.0%
ESP 4.0% 4.2% 4.4% 4.7% 4.6% 4.7% 3.2%
AUS 4.1% 4.3% 4.5% 4.7% 4.9% 5.2% 4.6%
KOR 2.6% 2.9% 31% 3.5% 3.4% 31550 6.2%
BRA 1.8% 1.8% 1.9% 2.0% 2.0% 1.9% 2.0%
SWE 2.3% 2.4% 2.4% 2.5% 2.5% 2.5% 1.6%
SGP 1.0% 1.1% 1.2% 1.4% 1.4% 1.4% 8.8%

Table 1.3 — Annual citation count as share of world's annual citation count for 2009-2014 and growth for
2009-2013. See Table H.1 in Appendix H for benchmark and country abbreviations.
Source: Scopus database.
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Figure 1.8 — Subject area breakdown of S&T scholarly citations of the world, G8, BRICS, SAARC, and
selected comparator countries 2009-2013. See Table H.1 in Appendix H for benchmark and country ab-

breviations. For data reference, see Table A.38 in Appendix A.
Source: Scopus database.
























































































































































































































































































































































































































































































































































































































































































































































































































