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INTRODUCTION 
This report has been commissioned by The Department of Science and Technology, India (DST) to assess the 

performance of India’s scientific research. We focus specifically identifying India’s relative strengths in terms of 

the volume, growth and world normalized citation impact of India’s scientific output, compared to 9 selected 

countries (Brazil, China, Iran, Israel, Russian Federation, Singapore, South Africa, United Kingdom, and the 

United States) and compared to world benchmarks. We also look at international collaboration and its 

relationship with world normalized citation impact. This report includes 16 subject areas
1
 which have been 

selected by The Department of Science and Technology.  

Our methodology is founded upon the theoretical principles and best practices developed in the field of 

quantitative science and technology studies, particularly in science and technology indicators research. The 

data source used for the bibliometric analyses is Scopus. The analyses focus on the 5 year period (2006–2010) 

and make use of whole counting rather than fractional counting. Publication and citation data prior to this 5 

year period are provided in the appendix. Further details of the methodology used can be found in the 

appendix. 

 

EXECUTIVE SUMMARY 
In 2010 India produced a total of 65,487 publications, which represents 3.4% of the world’s output for that year 

– which is an increase from 2.5% in 2006.  

India’s publication output is growing rapidly. Between 2006 and 2010, the number of papers published by India 

yearly, has grown 12.3% (compound annual growth rate) per year, while the total stock of world publications 

has grown 4% in the same period.  The only comparator countries’ whose output is growing faster than India’s 

are China (13.7%) and Iran (25%).  

Energy was the fastest growing subject area in India between 2006 – 2010 (13.3% CAGR) but does not yet 

represent a large share of India’s total research output (3.1%). Interestingly, of the 16 subject areas 

investigated in this report, Energy is the subject area showing the highest world normalized citation impact, 

indicating that the overall quality of India’s energy research is above world average. 

Materials Science, Physics and Astronomy, and Medicine are signficant subject areas for India because they 

each represent over 13% of Indian total output and have also each grown more than 7% per year in the 2006 - 

                                                                 

1
 The All Science Journal Classification used in Scopus classifies publications into 27 main fields. This report 

focuses on 16 of those 27 fields. 
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2010 period. Of these, Materials Science has a citation impact just about equal to the world average (1.01), 

while the others show below world average citation impact. 

The United States and United Kingdom share the top spot in terms of producing the highest impact 

publications. Both countries have an overall world normalized relative citation impact of 1.7 for the period 

(2006-2010) indicating their papers were on average, cited 1.7 times as often as the world average for the 

same period. In contrast, India has an overall relative citation impact of 0.68 for the same period (2006-2010) – 

which is below the world average (1.0). India has shown an increase in overall world normalized citation impact 

from 0.58 in the period 2002-2006 to 0.68 in the period 2006-2010.  

We also see that South Africa and Singapore have gone from below world average citation impact to above 

world average levels by the 2006-2010 period indicating significant improvements in quality of research. The 

quality of Indian research, as represented by world normalized citation impact, is above that of the Russian 

Federation, China, and Iran, while marginally below that of Brazil; and significantly below the other comparator 

countries. 

Of the 16 subject areas examined in this report, India shows 4 subject areas which demonstrate above world 

average citation impact, namely: Energy (1.26), Chemical Engineering (1.18), Engineering (1.04) and Materials 

science (1.01). Energy stands out as the subject area in which India has the highest world normalized citation 

impact (1.26), while also being the fastest growing subject area in India (13.3% CAGR).  

Engineering and Materials Science stand out in that each represent a signficant share of India’s output (over 

13% each) while Engineering demonstrates above world average citation impact (1.04) and Materials science 

jut about equal to world average citation impact (1.01). 

Looking at levels of international collaboration during the period 2006-2010 as a whole we see that 17.6% of all 

India’s scientific publications have at least one author affiliated to an institution in another country, which is a 

similar level to Iran (17.7%) and higher than China (13.1%). The remaining comparator countries show higher 

levels of international collaboration than India. Most notebly, we see that South Africa and Singapore show 

rapid increases in world normalized citation impact paired with high and rising levels of international 

collaboration (both countries show international collaboration levels of over 43% 2006-2010). In contrast, 

India, Iran, Brazil and the Russian Federation show relatively low levels of intenational collaboration (below 

32% 2006-2010)  and do not show signficant increases (even some declines) as well as all demonstrating below 

world averge citation impact. 

Offsetting levels of international collaboration per country against world normalized citation impact for the 

period 2006-2010 reveals a correlation of .67 (indicating a positive relationship between citation impact and 

level of international collaboration). This supports findings reported in other studies, where international 

collaboration has been suggested to be a signficant factor in achieving high citation impact. 
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Now that India has established itself as a significant player in terms of scientific output, future activities may 

focus on raising the overall quality of research. It may be of interest to understand how South Africa and 

Singapore have achieved the significant gains in overall quality of research, from below world average level, 

and how this may be related to their collaboration networks. In this context, India may need to identify which 

specific strategic partnerships and collaborations will help yield higher quality research and citation impact in 

the years to come.  

 

Overview India 16 Subject Areas 2006-2010 

  

Share of 
India's total 
output 
2006-2010 

World 
Normalized 
Citation Impact 
2006-2010 

Compound 
Annual 
Growth Rate 
2006-2010 

Percentage 
International 
Collaboration 
2006-2010 

*All subjects combined 100% 0.68 12.3% 17.6% 

Agricultural and Biological Sciences 10.8% 0.58 5.8% 14.5% 

Biochemistry, Genetics and Molecular Biology 13.2% 0.53 8.6% 20.2% 

Chemical Engineering 6.6% 1.18 8.3% 15.7% 

Chemistry 17.0% 0.71 5.3% 17.2% 

Computer Science 9.9% 0.63 9.3% 17.3% 

Earth and Planetary Sciences 4.1% 0.65 2.7% 26.1% 

Energy 3.1% 1.26 13.3% 14.5% 

Engineering 17.5% 1.04 5.9% 17.0% 

Environmental Science 6.6% 0.63 5.4% 13.7% 

Immunology and Microbiology 3.7% 0.52 6.7% 19.4% 

Materials Science 13.9% 1.01 7.8% 22.0% 

Mathematics 5.3% 0.87 10.5% 26.4% 

Medicine 18.2% 0.52 8.0% 14.6% 

Pharmacology, Toxicology and Pharmaceutics 8.7% 0.60 8.9% 8.9% 

Physics and Astronomy 15.6% 0.83 9.0% 28.5% 

veterinary 1.9% 0.33 8.9% 5.2% 

Figure 1.0 -  Overview of India for 16 subjects 2006-2010: the percentage share of total Indian output for each 

subject area, the world normalized citation impact, compound annual growth rate and percentage international 

collaboration for the years 2006-2010. Publications are often classified with more than one subject area and as 

such, subject areas overlap in terms of the publications which represent them. For this reason, the cumulative 

percentage of the subject areas exceeds 100%.  
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INDIA’S BIBLIOMETRIC FINGERPRINT 
Here we present a bibliometric profile of India, which we have termed a bibliometric fingerprint. In doing so, 

we look at both quantity and quality of produced articles, and we benchmark India’s scientific performance 

against world data and 9 selected comparators.  

 

1.1 Publication output: article counts, share and growth 

India’s output in terms of articles published per year between 2006 and 2010 is shown in Figure 1.1 below. 

In 2010, India published 65,487 articles and shows an overall high Compound Annual Growth Rate (CAGR) of 

12.3% between 2006 and 2010. In contrast, the total number of articles produced in the entire world as a 

whole grew at 4% in the same period. Only China and Iran show more rapid growth for this 5 year period. 

 2006 2007 2008 2009 2010 CAGR 

WORLD 1656611 1741417 1801496 1864445 1935954 4.0% 

United States 431612 442243 450621 452619 465262 1.9% 

China 197802 221348 256546 295663 330818 13.7% 

United Kingdom 110413 116558 117991 119778 123594 2.9% 

India 41200 45958 51128 56923 65487 12.3% 

Brazil 29682 33058 37569 40745 43188 9.8% 

Russian Federation 31654 32754 33468 33609 34843 2.4% 

Iran 10321 13844 17984 21638 25346 25.2% 

Israel 13768 14027 14333 14060 14352 1.0% 

Singapore 10232 10429 11497 11730 13155 6.5% 

South Africa 7259 7658 8371 9194 9490 6.9% 

       
Figure 1.1 - Article counts per year for the world and selected countries, and the compound annual growth rate 

(CAGR) for the period 2006-2010 
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Figure 1.2 – World Article Share: the percentage of total world articles, per year, per country 

Figure 1.2 shows each country’s output as a share of total world output per year. Here we see that India’s share 

has grown from 2.5% in 2006 to almost 3.4% in 2010, whereas countries such as the United States and the UK 

are observing a decline in share of world articles (even though absolute numbers are growing, but not as much 

as the overall world growth in article output). We see that Brazil’s share of world output remains below that of 

India and the Russian Federation’s share remained relatively stable, and has been overtaken by Brazil. 

This confirms that India is not only growing in terms of number of publications produced per year, but is also 

steadily increasing its share of the world’s scientific output to establish itself as a significant player. 
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Figure 1.3 -  Share of total Indian articles (2006-2010) vs. Growth (CAGR) in article output per subject area 

(2006-2010) 

In Figure 1.3 we see the relative share of total Indian output that each subject area represents, versus the rate 

at which that output has grown per year, expressed as compound annual growth rate (CAGR) for the period 

2006-2010. Here we see that Energy is the fastest growing subject area in India (13.3%) but that it does not yet 

represent a large share of India’s total research output (3.1%). We see that Materials Science grew 7.8% per 

year and represents 13.9% of total Indian output; Physics and Astronomy grew 9% per year and represents 

15.6% of Indian output; Medicine grew 8% per year and represents 18.2% of Indian output.  

We also see that 15 of the 16 subject areas investigated in the study show lower CAGR than the overall 

compound annual growth rate for all indian output (12.3%). Here we should keep in mind that all output 

consists of 27 subject areas in Scopus, and this study examines 16 of those. This suggests that at least some of 

the subject areas not examined in the study, are likely growing faster than the average. 

 

 

 

CAGR for ALL 

Indian Output 

2006-2010 = 

12.3%  
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1.2 Citation share and growth 

Another crucial dimension to investigate when looking at a country’s scientific performance is citations. 

Citations are typically understood as a measure of quality or importance of scholarly work. Citations 

accumulate over time, which is why we are counting citations in overlapping five-year windows to allow for 

comparisons over time, so-called roof-tiles. For example, the 2006-2010 data point relates to articles published 

in the period 2006-2010 inclusive, and the citations to these same articles in the same period. 

 

  

Figure 1.4 – Share of citations in terms of percentage of total world citations, per year, per country (the United 

States is not displayed here for practical purposes) 

In 2010, India’s article share was just under 3.4%, whereas citation share was just under 2%. In Figure 1.4 we 

see that India’s share of world citations is increasing and remains above that of Brazil while remaining 

significantly below China, the United Kingdom and the United States. 
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1.3 Research Impact: World Normalized Citation Impact 

Here we focus on a measure of impact: World Normalized Citation Impact. We have calculated citations per 

article, and normalized against the world values of citations per article specific to each subject area. Rather 

than calculating citation impact per year, we use overlapping 5 year windows referred to as roof-tiles.  

 

Figure 1.5 – Overall World Normalized Citation Impact for ALL subject areas 

In Figure 1.5 above we clearly see that India’s overall world normalized citation impact for all subject areas has 

steadily risen (from 0.58 to 0.68 ) suggesting increases in the overall quality of Indian research. We also see 

that South Africa and Singapore have main significant gains in terms of impact, having gone from below world 

average to above world average by 2010. It may be interesting for India to investigate what these nations have 

done to achieve such great gains in research quality. We also see that the United States, United Kingdom and 

Israel show the highest citation impact, consistently, and that the UK is catching up to the USA. 
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Figure 1.6 – Overall World Normalized Citation Impact for the period 2006-2010. 

Figure 1.6 again displays the world normalized citation impact, focussing on the most recent 5 year period 

2006-2010, and ranking the countries. We again see that the United States and United Kingdom currently share 

the top spot as producing the publications which are cited most often, almost 1.7 times as often as the world 

average. In contrast, India has an overall world normalized citation impact of 0.68. While this is below world 

average level (which is by definition 1) we do see that the quality of Indian research is overall above that of the 

Russian Federation, China, and Iran, while marginally below that of Brazil. 

 

 

World Average 
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Figure 1.7 -  Article share vs. relative citation impact India.  

In Figure 1.7 we see the relationship between quantity and quality of India’s research in the 16 selected subject 

areas. On the x-axis we show the share of total Indian output which each subject area represents in the period 

2006-2010, while on the  y-axis we show the world normalized citation impact of each subject area based on 

the same period. 

Here we clearly see that India has 4 subject areas which demonstrate above world average citation impact, 

namely, Energy, Chemical Engineering, Engineering and Materials science. Energy stands out as the subject 

area in which India is producing publications which on average are being cited often (1.26 times world average) 

while also being a subject area which represents a small share of India’s total output (3.1%). Chemical 

Engineering similarly represents just 6.6% of India output but is cited 1.18 times as often as the world avarege 

for that suject area.  

Engineering represents 17.5% of total Indian output in and has a world normalized citation impact of 1.04, 

while Materials Science represents 13.9% of total Indian output and has a world normalized citation impact of 

1.01. Physics and Astronomy, Chemistry and Medicine each represent between 15-20% of India’s output while 

World Average 
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showing below average citation impact. Medicine stands out as representing over 18% of output while showing 

a relative ciation impact of just 0.52 – indicating that Indian medical articles cited only half as often as the 

world average in this subject area. 

 

1.4 International Collaboration 

Research collaboration may take many forms, some of them obvious (such as co-authorship of articles or 

acknowledgement within them) and some of them less obvious (such as informal discussions and information 

sharing). Most methodologies to address the question of the extent and patterns in international collaboration 

have employed co-authorship data from publication databases
2
.  

In our methodology, a paper is considered to be an international publication if at least one of the authors is 

affiliated to an institution in another country. In examining international collaboration, it soon becomes clear 

that countries differ significantly in terms of what percentage of their total publication output is a co-

authorship with someone from abroad.   

 

Figure 1.8 – Percentage Share International Collaboration of India and comparator countries (2006-2010) 

                                                                 

2
 Melin, G. & Persson, O. (1996) Studying research collaborations using co-authorships. Scientometrics 36(3) pp 363-377  
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Figure 1.8 shows the percentage of each country’s publication output which has at least one author affiliated to 

an institution in another country. 17.4% of India’s articles in 2010 are international (down from 18.4% in 2006) 

which is the same as the level of international collaboration that Iran shows in 2010.  While China shows lower 

levels of international collaboration than India (13.4% in 2010) the remaining comparator countries all 

demonstrate higher levels of international collaboration. While some countries have a downward trend 

representing decreases in international collaboration (such as the Russian Federation, Brazil, and Iran) others 

show increases, such as the United Kingdom, Israel; and most notably South Africa and South Africa and 

Singapore (which are the two countries which show the most significant gains in terms of citation impact - see 

Figure 1.5 page 10). 

Figure 1.9 (below) displays the subject specific shares of international collaboration for the entire period 2006-

2010, for India, Brazil, Singapore and South Africa. This radar chart nicely illustrates that India shows lower 

levels of international collaboration consistently across subject areas, than Brazil, Singapore and South Africa. It 

demonstrates that Singapore and South Africa are particularly active in co-publishing with authors from other 

countries. 

 

Figure 1.9 – Radar Chart Share International Collaboration India, Brazil, Singapore, South Africa, 2006-2010 
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This seeming pattern of relation between citation impact and international collaboration may raise us to 

wonder to what degree there is a statistically significant relationship. Various studies have found significant 

positive relationships between citation impact and international collaboration, indicating that international co-

publications are on average cited more often than single authored papers and nationally collaborated papers 

(see: Glänzel, W., De Lange, C., 2002
3
; and Elsevier, 2011

4
). 

The data examined in this study certainly supports such findings. Figure 1.10 below shows the level of 

international collaboration as a percentage share of total output (for the entire period 2006-2010) for each 

country, offset against the world normalized citation impact for the same period. We see that more often than 

not, countries which collaborate more also show higher citation impact. The relationship from our data can be 

expressed as a correlation of .67.  

The outlier is the United States which shows the highest citation impact, but not near the highest level of 

international collaboration. This is not surprising, as the United States may not need to collaborate 

internationally as much as some other countries, in order to publish papers which are cited often. Other 

countries may simply be smaller or may lack sufficient resources to consistently produce above average quality 

research without collaborating abroad.  

 

                                                                 

3
 Glänzel, W., De Lange, C. (2002), A distributional approach to multinationality measures of international  

scientific collaboration. Scientometrics, 54 (1) : 75–89. 
4
Elsevier (2011) available at: http://www.bis.gov.uk/assets/biscore/science/docs/i/11-p123-international-comparative-

performance-uk-research-base-2011 
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Figure 1.10 – Percentage Share International Collaboration vs. World Normalized Citation Impact 2006-2010 

It is again worth pointing out that the two countries which showed the most dramatic gains in world 

normalized citation impact, from under to above world average level, namely South Africa and Singapore (see 

Figure 1.5 on page 10) also show high levels of international collaboration (both over 43% compared to 17.6% 

for India during the same period (2006-2010).  

Correlations are not proof of causality; not all international collaboration is guaranteed to raise the citation 

impact for a nation. Mutually enhancing collaborative partnerships can contribute to high quality research 

which may ultimately receive recognition of that by being cited often. Further research may wish to focus on 

gaining a more in depth and practical understanding of the relationship between international collaboration 

and citation impact for India. Specifically, efforts may wish to focus on identifying which specific strategic 

collaboration partners, per subject area, would likely positively influence the quality of Indian research and 

citation impact. 

World Average 
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Figure 1.11 – Per subject percentage Share International Collaboration vs. World Normalized Citation Impact 

2006-2010 

Figure 1.11 shows the percentage of Indian publications which have at least one author from another country, 

offset against the world normalized citation impact for each of the selected subject areas for the period 2006-

2010. We see that in contrast to the analysis between countries, that in this particular case, there is no clear 

relationship between levels of international collaboration and relative citation impact between subject areas in 

India. In this case, the correlation between international collaboration and world normalized citation impact is 

only .28. 

Just 14.5% of Indian Energy papers have at least one co-author from another country, while this subject 

demonstrates the highest relative citation impact. In contrast, 26.1% of Earth and Planetary Sciences papers 

are international collaborations, but show a below average relative citation impact of 0.65. This does not mean 

that there is not a relationship between international collaboration and citation impact within subject area; as 

previous research has demonstrated is often the case. The relationship between international collaboration 

and citation impact may differ from field to field, and ultimately the quality of specific collaboration partners 

will determine whether the collaboration produces high quality impactful research represented by highly cited 

publications.  

World Average 
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PER SUBJECT BREAKDOWN 
The following section provides statistics for each of the 16 selected subject areas: 

 A Table displaying the number of publications for each country, per year 1996-2010 

 A Table displaying the percentage share of each country’s total output, which the relevant subject 

area represents in each year 2006-2010; and the world normalized citation impact of each country, for 

the 2006-2010 period taken as a whole 

 A Figure visualizing the percentage share of each country’s total output, which the relevant subject 

area represents in each year 2006-2010; including the world as a comparator 

 A Figure visualizing the world normalized citation impact of each country, for the 2006-2010 period 

taken as a whole  
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Agricultural and Biological Sciences 

 

Figure 2.1 – Number of publications per year in Agricultural and Biological Sciences 

 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 18.6% 18.3% 19.2% 19.7% 20.4% 0.57 

China 4.9% 4.9% 5.0% 4.9% 5.2% 0.65 

India 11.6% 12.0% 11.1% 10.2% 9.9% 0.58 

Iran 10.8% 11.3% 10.2% 9.6% 10.2% 0.41 

Israel 6.7% 6.9% 7.5% 7.1% 7.2% 1.43 

Russian Federation 4.8% 4.6% 5.1% 5.4% 5.6% 0.51 

Singapore 2.6% 2.8% 2.7% 2.9% 3.2% 1.53 

South Africa 20.3% 18.6% 19.1% 19.9% 21.0% 0.98 

United Kingdom 7.0% 7.1% 7.2% 7.2% 7.3% 1.8 

United States 6.9% 7.2% 7.2% 7.1% 7.5% 1.44 

World 7.1% 7.3% 7.5% 7.4% 7.6% 1 

Figure 2.2 – Percentage of each country’s total output and world normalized citation impact for Agricultural 

and Biological Sciences 
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Figure 2.3 - Percentage of each country’s total output for Agricultural and Biological Sciences 

In Figure 2.3 above we see that the India publication output in Agricultural and Biological Sciences is declining 

purely in terms of India’s total output (from 11.6% in 2006 to 10% in 2010). This is still an overall higher 

percentage than we see for the world, where approximately 7.5% of the publications are Agricultural and 

Biological Sciences. In Figure 2.4 below we see that India’s world normalized citation impact in this subject area 

is below average (0.58). 

 

Figure 2.4 - World normalized citation impact 2006-2010 (Agricultural and Biological Sciences) 

World Average 
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Biochemistry, Genetics and Molecular Biology 

 

Figure 2.5 – Number of publications per year in Biochemistry & Molecular Biology 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 13.2% 12.8% 11.8% 10.9% 11.3% 0.60 

China 9.6% 10.7% 9.4% 9.2% 8.5% 0.5 

India 13.4% 14.3% 13.3% 12.6% 12.6% 0.53 

Iran 9.1% 10.2% 8.9% 8.5% 8.9% 0.47 

Israel 16.4% 16.5% 15.6% 15.6% 16.9% 1.29 

Russian Federation 10.9% 10.8% 10.6% 10.1% 10.2% 0.41 

Singapore 12.4% 13.2% 11.4% 13.2% 14.0% 1.2 

South Africa 10.5% 10.5% 10.5% 10.5% 10.4% 0.74 

United Kingdom 14.6% 14.6% 14.0% 14.4% 14.6% 1.46 

United States 15.5% 15.8% 15.3% 16.7% 16.5% 1.5 

World 12.7% 12.9% 12.1% 12.3% 12.2% 1 

Figure 2.6 – Percentage of each country’s total output and world normalized citation impact for Biochemistry & 

Molecular Biology 
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Figure 2.7 - Percentage of each country’s total output for Biochemistry, Genetics & Molecular Biology 

In Figure 2.7 above we see that the India publication output in Biochemistry, Genetics & Molecular Biology is 

declining purely in terms of India’s total output (from 14.3% in 2007 to 12.6% in 2010). This is still an overall 

marginally higher percentage than we see for the world, where approximately 12% of the publications are 

Biochemistry, Genetics & Molecular Biology. In Figure 2.8 below we see that India’s world normalized citation 

impact in this subject area is below average (0.53). 

 

Figure 2.8 - World normalized citation impact 2006-2010 (Biochemistry, Genetics & Molecular Biology) 

World Average 
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Chemical Engineering 

 

Figure 2.9 – Number of publications per year in Chemical Engineering 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 3.8% 3.5% 3.3% 3.7% 3.1% 1.01 

China 6.5% 6.8% 6.4% 5.5% 5.5% 0.76 

India 6.1% 6.5% 6.7% 6.8% 6.7% 1.18 

Iran 7.0% 5.6% 5.9% 6.9% 6.9% 0.95 

Israel 4.0% 3.7% 3.5% 3.2% 3.1% 1.53 

Russian Federation 4.4% 4.8% 5.2% 6.6% 6.3% 0.38 

Singapore 5.7% 6.1% 6.7% 6.5% 6.6% 1.8 

South Africa 3.1% 3.1% 2.9% 3.1% 3.6% 1.14 

United Kingdom 2.5% 2.3% 2.7% 3.0% 2.9% 1.45 

United States 2.8% 2.8% 3.4% 3.7% 3.5% 1.32 

World 4.4% 4.2% 4.3% 4.5% 4.3% 1 

Figure 2.10 – Percentage of each country’s total output and world normalized citation impact for Chemical 

Engineering 
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Figure 2.11 - Percentage of each country’s total output for Chemical Engineering 

In Figure 2.11 above we see that the India publication output in Chemical Engineering is increasing marginally, 

purely in terms of India’s total output (from 6.1% in 2006 to 6.7% in 2010). This is a higher percentage than we 

see for the world, where approximately 4% of the publications are Chemical Engineering. It is also a higher 

percentage than most comparator countries show. In Figure 2.12 below we see that India’s world normalized 

citation impact in this subject area is above average (1.18). 

 

Figure 2.12 - World normalized citation impact 2006-2010 (Chemical Engineering) 

World Average 
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Chemistry 

 

Figure 2.13 – Number of publications per year in Chemistry 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 7.9% 7.4% 7.5% 7.8% 7.9% 0.76 

China 9.1% 9.3% 10.3% 11.7% 11.4% 0.81 

India 16.2% 15.8% 16.7% 18.3% 17.4% 0.71 

Iran 15.5% 14.5% 13.8% 15.1% 14.8% 0.70 

Israel 5.8% 5.8% 6.5% 6.9% 7.1% 1.34 

Russian Federation 17.2% 17.8% 18.4% 19.6% 19.4% 0.32 

Singapore 6.7% 7.4% 10.1% 11.9% 12.4% 1.32 

South Africa 5.5% 5.6% 6.3% 6.7% 8.4% 0.78 

United Kingdom 5.7% 5.5% 5.9% 6.5% 6.8% 1.43 

United States 5.6% 5.8% 6.7% 6.7% 6.9% 1.49 

World 7.3% 7.3% 8.3% 9.2% 9.4% 1 

Figure 2.14 – Percentage of each country’s total output and world normalized citation impact for Chemistry 
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Figure 2.15 - Percentage of each country’s total output for Chemistry 

In Figure 2.15 above we see that the India’s publication output in Chemistry has increased purely in terms of 

India’s total output (from 16.2% in 2006 to 17.4% in 2010). This is a higher percentage than we see for the 

world, where approximately 9% of the publications are Chemistry. It is also a higher percentage than we see for 

comparator countries except for the Russian Federation where over 19% of total output is related to 

Chemistry. In Figure 2.16 below we see that India’s world normalized citation impact in this subject area is 

below average (0.71). 

 

Figure 2.16 - World normalized citation impact 2006-2010 (Chemical Engineering) 

World Average 
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Computer Science 

 

Figure 2.17 – Number of publications per year in Computer Science 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 5.8% 5.9% 7.4% 8.1% 7.3% 0.79 

China 10.9% 13.3% 19.6% 24.8% 24.5% 0.50 

India 6.0% 7.1% 10.1% 12.0% 12.6% 0.63 

Iran 8.8% 11.8% 16.2% 16.6% 14.3% 0.64 

Israel 9.5% 10.7% 12.2% 13.2% 12.0% 2.04 

Russian Federation 2.4% 3.2% 4.3% 5.1% 5.2% 0.56 

Singapore 17.9% 19.4% 23.8% 24.6% 22.6% 1.50 

South Africa 4.2% 4.1% 5.6% 7.4% 5.1% 0.82 

United Kingdom 6.5% 7.9% 9.2% 9.9% 9.6% 1.58 

United States 6.7% 8.0% 9.7% 10.4% 10.2% 1.83 

World 7.5% 9.0% 11.8% 13.7% 13.5% 1 

Figure 2.18 – Percentage of each country’s total output and world normalized citation impact for Computer 

Science 
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Figure 2.19 - Percentage of each country’s total output for Computer Science 

In Figure 2.19 above we see that the India’s publication output in Computer Science has increased purely in 

terms of India’s total output (from 6% in 2006 to 12.6% in 2010). This is a higher percentage than we see for 

the world where we see Computer Science growing in a similar rate in terms of percentage of all output. This is 

clearly a subject area that is growing worldwide. In Figure 2.20 below we see that India’s world normalized 

citation impact in this subject area is below average (0.63).  

 

Figure 2.20 - World normalized citation impact 2006-2010 (Computer Science) 

World Average 
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Earth and Planetary Sciences 

 

Figure 2.21 – Number of publications per year in Earth & Planetary Sciences 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 4.0% 3.6% 3.4% 3.2% 3.5% 0.90 

China 6.0% 5.6% 5.5% 5.3% 5.1% 0.51 

India 4.5% 4.4% 4.2% 4.2% 3.5% 0.65 

Iran 3.1% 2.8% 2.6% 3.0% 3.1% 0.51 

Israel 3.8% 3.7% 3.7% 3.3% 3.6% 1.94 

Russian Federation 10.1% 10.2% 10.9% 10.9% 10.7% 0.56 

Singapore 1.2% 1.2% 1.4% 1.2% 1.3% 0.86 

South Africa 9.9% 9.4% 8.1% 8.1% 8.5% 1.28 

United Kingdom 6.1% 6.0% 5.9% 5.9% 6.2% 1.96 

United States 5.1% 5.1% 5.3% 5.0% 5.0% 1.70 

World 4.6% 4.5% 4.6% 4.4% 4.3% 1 

Figure 2.22 – Percentage of each country’s total output and world normalized citation impact for Earth & 

Planetary Sciences 
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Figure 2.23 - Percentage of each country’s total output for Earth & Planetary Sciences 

In Figure 2.23 above we see that the India’s publication output in Earth & Planetary Sciences show a slight 

decline purely in terms of India’s total output, but remain similar to world levels, i.e. approximately 5%. In 

Figure 2.24 below we see that India’s world normalized citation impact in this subject area is below average 

(0.65). 

 

Figure 2.24 - World normalized citation impact 2006-2010 (Earth & Planetary Sciences) 

World Average 
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Energy 

 

Figure 2.25 – Number of publications per year in Energy 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 1.2% 1.5% 1.9% 2.4% 1.8% 1.03 

China 3.0% 3.6% 4.0% 4.7% 4.7% 0.77 

India 2.3% 2.4% 3.0% 3.8% 3.5% 1.26 

Iran 2.4% 3.3% 4.2% 4.2% 4.6% 0.65 

Israel 0.7% 0.9% 1.1% 1.1% 0.9% 1.86 

Russian Federation 2.5% 3.2% 3.7% 4.2% 3.3% 0.45 

Singapore 1.0% 1.9% 2.3% 2.2% 3.0% 2.15 

South Africa 1.7% 2.1% 1.9% 2.5% 2.2% 0.93 

United Kingdom 1.0% 1.4% 1.6% 1.9% 1.6% 1.60 

United States 1.4% 1.8% 2.0% 2.4% 1.9% 1.26 

World 1.8% 2.3% 2.6% 3.1% 2.8% 1 

Figure 2.26 – Percentage of each country’s total output and world normalized citation impact for Energy 
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Figure 2.27 - Percentage of each country’s total output for Energy 

Energy is clearly a subject area that is growing world-wide. In Figure 2.27 above we see that the India’s 

publication output in Energy has increased purely in terms of India’s total output (from 2.3% in 2006 to 3.5% in 

2010). This is a higher percentage than we see for the world where we see Energy also growing in a similar rate 

in terms of percentage of all output. In Figure 2.28 below we see that India’s world normalized citation impact 

in this subject area is above average (1.26). 

 

Figure 2.28 - World normalized citation impact 2006-2010 (Energy) 

World Average 
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Engineering 

 

 

Figure 2.29 – Number of publications per year in Engineering 

Country 

Percentage of Country Total Output 
World Normalized Citation Impact 

2006-2010 2006 2007 2008 2009 2010 

Brazil 9.6% 9.4% 9.6% 11.1% 9.8% 0.99 

China 32.1% 32.8% 35.7% 35.4% 36.5% 0.64 

India 16.3% 16.2% 18.2% 19.3% 17.2% 1.04 

Iran 24.1% 22.4% 24.8% 27.9% 25.6% 0.95 

Israel 12.8% 11.5% 12.4% 12.8% 11.8% 1.89 

Russian Federation 15.4% 16.0% 16.2% 17.0% 15.7% 0.49 

Singapore 36.2% 34.4% 35.1% 33.5% 31.3% 1.92 

South Africa 9.0% 11.4% 8.3% 10.6% 9.1% 0.89 

United Kingdom 13.0% 12.7% 13.2% 13.0% 11.9% 1.68 

United States 17.2% 16.5% 16.4% 16.1% 14.8% 1.59 

World 19.5% 19.4% 20.4% 20.6% 20.0% 1 

Figure 2.30 – Percentage of each country’s total output and world normalized citation impact for Engineering 
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Figure 2.31 - Percentage of each country’s total output for Engineering 

In Figure 2.31 above we see that the India’s publication output in Engineering has increased marginally in terms 

of India’s total output (from 16.3% in 2006 to 17.2% in 2010). This is a lower percentage than we see for the 

world, where we see Engineering representing approximately 20% of all output. In Figure 2.32 below we see 

that India’s world normalized citation impact in this subject area is just above average (1.04) and highest of the 

BRIC countries. 

 

Figure 2.32 - World normalized citation impact 2006-2010 (Engineering) 

World Average 
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Environmental Science 

 

Figure 2.33 – Number of publications per year in Environmental Science 

Country 

Percentage of Country Total Output 
World Normalized Citation Impact 

2006-2010 2006 2007 2008 2009 2010 

Brazil 4.2% 4.3% 3.9% 4.2% 4.9% 1.01 

China 3.4% 3.4% 3.4% 4.3% 4.1% 0.67 

India 6.3% 6.5% 6.5% 7.3% 6.4% 0.63 

Iran 3.3% 4.1% 4.2% 5.1% 5.5% 0.68 

Israel 3.0% 2.9% 2.7% 2.9% 3.0% 1.17 

Russian Federation 2.7% 2.9% 2.9% 3.0% 2.8% 0.47 

Singapore 2.5% 2.2% 2.2% 2.6% 2.6% 1.23 

South Africa 10.2% 9.7% 8.5% 8.2% 8.1% 1.15 

United Kingdom 4.5% 4.7% 4.4% 4.6% 4.6% 1.55 

United States 4.6% 4.5% 4.4% 4.3% 4.3% 1.37 

World 4.2% 4.2% 4.2% 4.5% 4.4% 1 

Figure 2.34 – Percentage of each country’s total output and world normalized citation impact for Environmental 

Science 
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Figure 2.35 - Percentage of each country’s total output for Environmental Science 

In Figure 2.35 above we see that the India’s publication output in Environmental Science has increased 

marginally in terms of India’s total output (from 6.3% in 2006 to 6.4% in 2010, with a peak of 7.3% in 2009). 

This is a higher percentage than we see for the world, where we see Environmental Science representing 

approximately 4.5% of all output. In Figure 2.36 below we see that India’s world normalized citation impact in 

this subject area is below average (0.63).  

 

Figure 2.36 - World normalized citation impact 2006-2010 (Environmental Science) 

World Average 
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Immunology and Microbiology 

 

 

Figure 2.37 – Number of publications per year in Immunology & Microbiology 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 5.5% 5.5% 5.4% 4.7% 4.8% 0.63 

China 1.5% 1.8% 1.8% 1.7% 1.8% 0.48 

India 3.7% 4.0% 4.3% 3.5% 3.2% 0.52 

Iran 2.5% 2.3% 2.2% 2.1% 3.0% 0.34 

Israel 4.3% 4.2% 3.8% 3.5% 3.9% 1.24 

Russian Federation 1.5% 1.6% 2.0% 2.1% 2.3% 0.47 

Singapore 2.0% 2.2% 2.4% 2.1% 2.5% 1.14 

South Africa 5.8% 7.0% 6.5% 6.6% 7.1% 1.08 

United Kingdom 4.5% 4.4% 4.3% 3.9% 4.0% 1.41 

United States 4.0% 4.0% 4.0% 3.6% 3.7% 1.50 

World 3.2% 3.2% 3.2% 2.9% 3.0% 1 

Figure 2.38 - Percentage of each country’s total output and world normalized citation impact for Immunology & 

Microbiology 
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Figure 2.39 - Percentage of each country’s total output for Immunology & Microbiology 

In Figure 2.39 above we see that the India’s publication output in Immunology & Microbiology has peaked in 

2008 at 4.3% and declined to 3.2% in 2010. This is very near the world level, where we see Immunology & 

Microbiology representing approximately 3% of all output. In Figure 2.40 below we see that India’s world 

normalized citation impact in this subject area is below average (0.52).  

 

Figure 2.40 - World normalized citation impact 2006-2010 (Immunology & Microbiology) 

World Average 
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Materials Science 

 

Figure 2.41 – Number of publications per year in Materials Science 

Country 

Percentage of Country Total Output World Normalized Citation Impact 
2006-2010 2006 2007 2008 2009 2010 

Brazil 6.7% 5.7% 6.8% 6.8% 7.0% 0.85 

China 13.2% 13.6% 14.9% 17.2% 15.3% 0.82 

India 13.2% 12.6% 13.5% 15.3% 14.4% 1.01 

Iran 10.2% 8.9% 10.2% 13.0% 13.3% 0.86 

Israel 4.7% 4.8% 6.0% 7.7% 7.3% 1.42 

Russian Federation 12.4% 12.8% 15.9% 19.5% 18.5% 0.49 

Singapore 14.0% 11.8% 14.0% 17.4% 17.8% 1.67 

South Africa 4.7% 4.6% 5.0% 6.3% 6.9% 0.89 

United Kingdom 4.8% 4.6% 5.9% 7.1% 6.8% 1.39 

United States 4.9% 5.0% 6.4% 7.8% 7.6% 1.55 

World 7.9% 7.9% 9.2% 10.9% 10.5% 1 

Figure 2.42 - Percentage of each country’s total output and world normalized citation impact for Materials 

Science 
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Figure 2.43 - Percentage of each country’s total output for Materials Science 

Materials science showed worldwide growth and a peak in 2009. In Figure 2.43 above we see that the India’s 

publication output in Materials Science has peaked in 2009 at 15.3% and declined to 14.4% in 2010. The 

percentage of world publications which are Materials Science is approximately 10%. In Figure 2.44 below we 

see that India’s world normalized citation impact in this subject area is just about equal to world average 

(1.01).  

 

Figure 2.44 - World normalized citation impact 2006-2010 (Materials Science) 

World Average 
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Mathematics 

 

Figure 2.45 – Number of publications per year in Mathematics 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 5.1% 4.9% 4.9% 5.1% 5.1% 0.96 

China 6.1% 7.3% 7.1% 9.7% 9.2% 0.75 

India 4.1% 4.8% 5.0% 5.9% 6.0% 0.87 

Iran 7.5% 7.6% 6.8% 9.0% 8.7% 1.15 

Israel 9.7% 10.1% 11.4% 11.6% 11.6% 1.37 

Russian Federation 9.3% 9.1% 10.0% 11.0% 11.7% 0.71 

Singapore 7.5% 7.3% 9.0% 9.3% 9.4% 1.36 

South Africa 4.5% 4.7% 5.0% 5.7% 4.8% 1.20 

United Kingdom 4.8% 5.3% 5.8% 6.4% 6.3% 1.42 

United States 4.3% 4.7% 5.4% 6.2% 6.1% 1.46 

World 5.1% 5.5% 6.0% 7.2% 7.1% 1 

Figure 2.46 - Percentage of each country’s total output and world normalized citation impact Mathematics 
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Figure 2.47 - Percentage of each country’s total output for Mathematics 

In Figure 2.47 above we see that the India’s publication output in Mathematics has increased from 4.1% in 

2006 in to 6% in 2010. This is below world level, where we see Mathematics representing approximately 7% of 

all output. In Figure 2.48 below we see that India’s world normalized citation impact in this subject area is 

below average (0.87).  

 

Figure 2.48 - World normalized citation impact 2006-2010 (Mathematics) 

World Average 
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Medicine 

 

Figure 2.49 – Number of publications per year in Medicine 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 26.4% 27.8% 28.5% 29.5% 30.4% 0.71 

China 13.5% 13.7% 13.4% 12.9% 11.9% 0.43 

India 17.4% 17.4% 17.6% 18.8% 19.3% 0.52 

Iran 19.8% 20.3% 20.0% 20.3% 19.7% 0.39 

Israel 29.0% 29.3% 28.6% 30.4% 30.3% 1.41 

Russian Federation 3.8% 3.8% 4.7% 4.7% 5.9% 0.85 

Singapore 14.8% 15.3% 15.9% 17.4% 17.1% 1.28 

South Africa 21.5% 24.0% 25.4% 25.5% 25.8% 1.26 

United Kingdom 28.6% 30.1% 31.4% 32.9% 32.7% 1.59 

United States 26.5% 27.9% 29.6% 31.8% 32.7% 1.60 

World 24.3% 25.3% 25.9% 27.0% 26.9% 1 

Figure 2.50 - Percentage of each country’s total output and world normalized citation impact for Medicine 
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Figure 2.51 - Percentage of each country’s total output for Medicine 

In Figure 2.51 above we see that the India’s publication output in Medicine has increased from 17.4% in 2006 

to 19.3% in 2010. This is below the world level, where we see Medicine representing over 25% of all output. In 

Figure 2.52 below we see that India’s world normalized citation impact in this subject area is below average 

(0.52).  

 

Figure 2.52 - World normalized citation impact 2006-2010 (Medicine) 

World Average 
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Pharmacology, Toxicology and Pharmaceutics 

 

Figure 2.53 – Number of publications per year in Pharmacology, Toxicology and Pharmaceutics 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 3.9% 4.2% 4.5% 4.4% 4.1% 0.78 

China 2.4% 2.5% 2.9% 2.9% 2.8% 0.58 

India 6.8% 6.9% 7.6% 9.5% 11.4% 0.60 

Iran 3.7% 3.5% 3.3% 4.1% 4.0% 0.68 

Israel 2.5% 2.7% 2.4% 2.4% 2.8% 1.38 

Russian Federation 1.7% 1.7% 1.6% 1.2% 1.4% 0.53 

Singapore 2.7% 2.0% 2.4% 2.2% 2.2% 1.42 

South Africa 2.3% 2.5% 3.0% 2.7% 3.3% 0.91 

United Kingdom 3.2% 3.1% 3.3% 3.0% 3.3% 1.44 

United States 3.4% 3.5% 3.5% 3.4% 3.5% 1.42 

World 3.2% 3.2% 3.4% 3.3% 3.5% 1 

Figure 2.54 - Percentage of each country’s total output and world normalized citation impact for Pharmacology, 

Toxicology and Pharmaceutics 
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Figure 2.55 - Percentage of each country’s total output for Pharmacology, Toxicology and Pharmaceutics 

In Figure 2.55 above we see that the India’s publication output in Pharmaceutics, Toxicology and Pharmaceutics 

is higher than world level, and that of comparator countries in terms of the percentage of their total output 

which it represents. We see a rise from 6.8% in 2006 to 11.4% in 2010, while for world and comparators it 

remains below 6% of total output. In Figure 2.56 below we see that India’s world normalized citation impact in 

this subject area is below average (0.60).  

 

 

Figure 2.56 - World normalized citation impact 2006-2010 (Pharmacology, Toxicology and Pharmaceutics) 

World Average 
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Physics and Astronomy 

 

Figure 2.57 – Number of publications per year in Physics and Astronomy 

Country 

Percentage of Country Total Output 
World Normalized Citation 

Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 11.0% 11.1% 10.3% 10.1% 10.4% 0.84 

China 14.6% 15.0% 15.4% 17.1% 15.8% 0.72 

India 14.6% 14.0% 15.2% 16.4% 16.8% 0.83 

Iran 10.2% 9.7% 10.9% 12.3% 13.6% 0.81 

Israel 14.9% 15.1% 15.4% 15.2% 15.5% 1.40 

Russian Federation 38.2% 35.4% 36.4% 38.2% 37.1% 0.68 

Singapore 17.3% 17.0% 17.0% 18.6% 17.9% 1.24 

South Africa 6.9% 7.3% 7.9% 8.5% 9.4% 0.98 

United Kingdom 10.9% 10.2% 10.9% 12.1% 12.2% 1.54 

United States 11.0% 10.4% 10.7% 11.6% 11.6% 1.50 

World 11.6% 11.4% 12.0% 13.1% 13.2% 1 

Figure 2.58 - Percentage of each country’s total output and world normalized citation impact for Physics and 

Astronomy 
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Figure 2.59 - Percentage of each country’s total output for Physics and Astronomy 

In Figure 2.59 above we see that the India’s publication output in Physics and Astronomy has increased from 

14.6% in 2006 to 16.8% in 2010, and is above the world level which is approximately 13%. The Russian 

Federation stands out as over 35% of their total publication output is related to Physics and Astronomy. In 

Figure 2.60 below we see that India’s world normalized citation impact in this subject area is below average 

(0.83).  

 

Figure 2.60 - World normalized citation impact 2006-2010 (Physics and Astronomy) 

World Average 
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Veterinary Science 

 

Figure 2.61 – Number of publications per year in Veterinary Science 

Country 

Percentage of Country Total Output World Normalized Citation 
Impact 2006-2010 2006 2007 2008 2009 2010 

Brazil 3.8% 4.0% 4.5% 4.2% 3.9% 0.62 

China 0.2% 0.2% 0.2% 0.2% 0.2% 1.06 

India 1.7% 1.9% 2.2% 2.0% 1.8% 0.33 

Iran 1.5% 1.2% 1.9% 1.4% 1.6% 0.46 

Israel 0.6% 0.5% 0.6% 0.5% 0.7% 1.49 

Russian Federation 0.1% 0.1% 0.0% 0.1% 0.1% 1.45 

Singapore 0.1% 0.1% 0.1% 0.1% 0.1% 2.34 

South Africa 1.9% 2.0% 1.8% 2.0% 1.7% 1.20 

United Kingdom 1.2% 1.2% 1.1% 1.1% 1.0% 1.73 

United States 0.9% 0.9% 0.9% 0.8% 0.8% 1.53 

World 1.0% 1.0% 1.0% 1.0% 1.0% 1 

Figure 2.62 - Percentage of each country’s total output and world normalized citation impact for Veterinary 

Science 
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Figure 2.63 - Percentage of each country’s total output for Veterinary Science 

In Figure 2.63 above we see that the India’s publication output in Veterinary Science has peaked in 2008 at 

2.2% and declined to 1.8% in 2010. This is above world level, where we see Veterinary Science representing 

approximately 1% of all output. In Figure 2.64 below we see that India’s world normalized citation impact in 

this subject area is below average (0.33).  

 

Figure 2.64 - World normalized citation impact 2006-2010 (Veterinary Science) 

World Average 
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Appendix A: Additional Tables 
Total number of publications 1996-2010 

 

The table above shows the total number of publications for each country and the world per year (1996-2010) 

in all subject areas. 

 South 
Africa 

Singapore Israel Iran Russian 
Federation 

Brazil India United 
Kingdom 

China United 
States 

WORLD 

1996 4155 2782 9821 721 31575 8621 20262 78624 35638 323454 1066035 
1997 4137 3585 10108 925 31388 10152 20472 80689 39653 320996 1092349 
1998 4196 3562 9841 1021 32074 11124 20736 81119 45263 313562 1090382 
1999 4342 4356 9982 1257 30902 11954 22033 80370 46546 306806 1086282 
2000 4195 5039 10379 1552 31548 13078 22484 84046 53462 311565 1135002 
2001 4208 5214 10279 1903 31927 13937 23171 78595 67512 308797 1180037 
2002 4800 5625 10757 2638 31806 16140 25159 80538 68030 323968 1218497 
2003 5128 6639 12072 3835 32651 18242 28715 89758 81711 355692 1292226 
2004 5922 9033 12817 5230 34296 21358 31361 98211 120284 399385 1435756 
2005 6461 9537 12963 7241 35547 23533 35419 104120 170850 422705 1567787 
2006 7259 10232 13768 10321 31654 29682 41200 110413 197802 431612 1656611 
2007 7658 10429 14027 13844 32754 33058 45958 116558 221348 442243 1741417 
2008 8371 11497 14333 17984 33468 37569 51128 117991 256546 450621 1801496 
2009 9194 11730 14060 21638 33609 40745 56923 119778 295663 452619 1864445 
2010 9490 13155 14352 25346 34843 43188 65487 123594 330818 465262 1935954 
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Total number of citations 1996-2010 

The table above shows the total number of citations for each country and the world per roof-tile of years 

(1996-2010) in all subject areas. 

 

Relative Citation Impact All subjects (2006-2010) 

 

 

 

 South 
Africa 

Singapore Israel Iran Russian 
Federation 

Brazil India United 
Kingdom 

China United 
States 

WORLD 

1996-2000 42172 34713 189029 5771 205843 97002 129586 1647371 198288 7360814 15392521 

1997-2001 47007 41857 205622 8157 218955 113856 142746 1785097 248003 7783877 16605825 

1998-2002 52054 50206 220993 10963 223118 135010 163598 1911510 302010 8222911 17838749 

1999-2003 56047 59499 235342 14815 225513 151092 185695 2016144 381246 8653802 19143065 

2000-2004 61446 77904 258301 19820 236003 177718 218465 2162697 505051 9258887 20766964 

2001-2005 69429 99925 286630 28235 259689 209983 263261 2324103 686810 10054620 22666154 

2002-2006 83697 132752 314260 42718 293133 263611 328935 2616950 936332 11087681 24956384 

2003-2007 103634 168205 349212 63084 322346 316084 403593 2911452 1251301 12012983 26977176 

2004-2008 123875 200389 365259 88922 329750 373799 472449 3116719 1607791 12637130 28917095 

2005-2009 140518 226483 371037 127828 316590 433805 548471 3294964 2013578 12950674 30503533 

2006-2010 159503 248469 376067 174664 301554 487756 628177 3459875 2426657 13190236 31828426 
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Share International Collaboration All Subjects 

 

 

Share International Collaboration per Subject Area 
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Relative Citation Impact per subject area (2006-2010) 
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APPENDIX B: Methodology 
Methodology and Rationale 

Our methodology is founded upon 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 Technology Research: The Use of Publication and Patent Statistics in 

Studies of S&T Systems  (Moed, Glänzel and Schmoch, 2004)
5
  gives a good overview of this field and is based 

on the pioneering work of Derek de Solla Price (1978)
6
, Eugene Garfield (1979)

7
 and Francis Narin (1976)

8
 in the 

USA, and Christopher Freeman, Ben Martin and John Irvine in the UK (1981, 1987)
9
, and in several European 

institutes including the Centre for Science and Technology Studies at Leiden University, the Netherlands, 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 holds 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 a best practice as to how indicator results 

should be interpreted and which influencing factors should be taken into account.  With our methodology we 

build further on these practices.   

 

 

 

 

 

                                                                 

5 Moed H., Glänzel W., & Schmoch U. (2004), Handbook of Quantitative Science and Technology Research, Kluwer, Dordrecht.  
 
6 de Solla Price, D.J. (1977–1978) “Foreword”, Essays of an Information Scientist, Vol. 3, pp. v–ix. 
 
7 Garfield, E. (1979). Is citation analysis a legitimate evaluation tool? Scientometrics, 1 (4), 359-375.  
 
8 Pinski, G., & Narin, F. (1976). Citation influence for journal aggregates of scientific publications: Theory with application to literature of 
physics. Information Processing & Management 12 (5): 297–312.  
 
9 Irvine, J., Martin, B. R., Abraham, J. & Peacock, T. (1987). Assessing basic research: Reappraisal and update of an evaluation of four radio 
astronomy observatories. Research Policy, 16(2-4), 213-227. 
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Article types: For all bibliometric analysis, only the following document types are considered: Article (ar), 

Review (re) and Conference Proceeding (cp).  

CAGR: Compound Annual Growth Rate. The year-over-year constant growth rate over a specified 

period of time. Starting with the first value in any series and applying this rate for each of the time intervals 

would yield the amount in the final value of the series.  

Counting: All analyses make use of whole counting instead of fractional counting.  

Data Source 

Scopus was used as the data source for this study. Developed by Elsevier, Scopus is the largest abstracting and 

citation database of peer-reviewed literature. In 2011 it contained records of articles from 18,000 academic 

journals. The snapshot of Scopus used in this analysis is from 2011 and made use of citation analysis to 

redistribute publications in multidisciplinary journals into the subject focussed fields, independently of the 

journal they are published in. 

Research Quantity and Quality Indicators 

1. Publication output: Number of publications per country with at least one author from that country 

figures among the authors listed 

2. Publication share: Global share of publications for a specific country 

3. Citation share: Global share of citations for a specific country 

4. World Normalized Citation Impact is calculated by normalizing the average citations per article against 

the average citations for the world in that specific subject category.   

Subject classification: For the subject specific analyses in this report, we have used the All Science 

Journal Classification (ASJC) which overall consists of 17 main subject areas, where 16 of those subject areas 

where selected by the Department of Science and Technology for inclusion in the report.   

Time periods: For all bibliometric analysis, a “citation roof tile” approach has been applied. This employs a 

sliding 5-years publication and citation window. For example: the citation roof tile 2006-10 considers citations 

received in the period 2006-10 inclusive to all articles published in the same period, 2006- 10.  
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APPENDIX C: Journal Coverage in Scopus 
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NOTES 
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