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Abstract

Bibliometrics

The study tries to observe the characteristics of highly cited scholarly scientific publications in fossil fuel which was published by Indian
scientists using the web of science database for period of 26 years from 1991 to 2016. A total of 943 scholarly literature was found using the
search term was “Fossil fuels” in conjunction with the mane of the country “India”. The analysis focus on fossil fuel research in India measuring in
terms of total number year wise publications, citations, record count, citation per year, citation per paper, citation per author, authors per paper,
and their h-index, g-index, hl-norm, hl-annual, etc based on the literature output using publish or perish software program. Further, this paper
discusses the ranking of highly cited top 10 papers, institution and universities, countries participation, keyword analysis, and mapping of highly
cited core journals and highly cited authors’ contribution using VOSviewer visualization software during the study period.
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Introduction

According to EIA [1], Fossil fuels are a combination of coal,
petroleum (oil), and natural gas concentrated in the Earth’s
crust. They are created from the remains of plants and animals
that lived millions of years ago in the form of concentrated
biomass. The US Energy Information Administration (EIA)
reports that fossil fuels meet 81 percent of U.S. energy demand
[2]. Fossil fuels formed from the fossilized remains of dead plant
which was first introduced by Georgius Agricola in 1556 and
later by Mikhail Lomonosov in the 18" century. It is analyzed
and found between 2013 and 2040, natural gas consumption
is expected to increase by 13.4 percent and coal consumption
by 5.6 percent. The EIA foresees fossil fuels maintaining their
status as America’s leading source of energy consumption
between now and 2040, supplying 80 percent of our nation’s
energy needs in 2040. Major research institutes such as
Institute for Energy Research, American Petroleum Institute]
Atomic and nuclear energy research in India] Energy harvesting
research centers] United States Department of Energy national
laboratoriesretc. however, those developments have been rather
slow and inadequate to meet the future challenges in the field
of fossil fuel research. According to Levitt and Thelwall [3],
“Citation counts can be considered an indicator of the impact
a paper has. Papers attracting a large number of citations are
of interest, because their citation suggests a particular influence
on the development of science”. Citation rate distributions

reveal important regularities and characteristics concerning the
use of scientific information and the statistics on “highly cited’
papers give important additional information on the high end of
national citation impact Glanzel and Czerwon [4]. As there is no
study in the domain of fossil fuel research, this topic is taken into
consideration for the present study.

Literature Work

Based on the literature, it is found that there is no study
in the field of fossil fuel pertaining to analysis of highly cited
work. However, few studies were carried out on scientometric
/ bibliometric analysis of related research in India as well as
global. Velmurugan [5] carried a study on Nephrology and
found USA got ranked first with 845 research output and the
percentage rate is 32.2 and also the global citation score was
5306 and the American Journal of Kidney Diseases was ranked
first in terms of global citation score (5.5%). Velmurugan
[6] examined the on Nephrology and found the range of
collaborative index was from 0.15 to 0.19 during 2011-2016
and the maximum range of collaborative index was 0.19 in
2011. The degree of collaboration ranges from 0.79 to 0.91
and the average degree of collaboration was 0.86. The similar
works have already carried out in single journals studies such as
Journal of Information Literacy Velmurugan and Radhakrishnan
[7], Citation analysis of Webology journal Velmurugan [8],
Journal of Intellectual Property Rights Velmurugan [9], Annals
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of Library and Information Studies Velmurugan [10] to make
strengthen the present study [11]. Rezaee-Zavareh et al. [12]
investigated ten year analysis of hepatoitis related scholarly
publications which were extracted from the web of science
database in the region of Middle East. Out of 103,096 articles
using the term “hepatitis” in their title, abstract, or keywords,
only 6,540 papers (6.34%) were connected with countries in the
ME. The findings of the study showed that Turkey, Iran, Egypt,
Israel, and Saudi Arabia were the top five countries in which
hepatitis-related papers were published. Egypt was the most
cited articles on HCV infections among the countries in the ME.
Bauer; Leydesdorff and Bornmann [13] conducted a study on
Library and Information Science and found twenty-three of the
798 LIS-authors were found on the highlycited.com list. Twelve
of them contributed four or more papers to the papers analyzed
in this study [14]. Nine were also authors of the top-1% papers
among the LIS publications.

Rationale and Objectives

The main purpose of this study is to observe the
characteristics of highly cited scholarly scientific publications in
fossil fuel which was published by Indian scientists for period of
26 years from 1991 to 2016. The other objectives are:

a) To examine the characteristics of top 10 highly cited
articles and their characteristics of fossil fuel literature

b)  To identify the research activity of top 10 highly cited
authors from different types of organizations

c) To verify the top 10 highly cited institutions and
collaborative institutions and their performance

d) To analyze the top 10 highly cited core journals and
productivity and mapping the network visualization

e) To observe the top 10 highly cited countries and their
relationship and mapping the network visualization

f)  To find out the top 10 highly cited keywords and their
level of richness and

g) To evaluate the yearly output along with mean value of
citations, cited references, authors and their level of h-index

Material and Methods

The required data was identified and extracted from
the web of science core collection database which is run by
Clarivate Analytics (formerly Thomson Reuters) for period of
26 years (1991-2016). A total of 943 scholarly literature was
found using the search string was “Fossil fuels” and refined
by Countries/Territories “India” and the time span between
1991 and 2016 which were indexed in SCI-Expanded, A & HCIL.
The data was retrieved in terms of various formats such as
articles (69.9%), review papers (24.5%), articles in proceedings
(4.6%), editorial materials (0.5%), Letters (3, 0.3%), article
from retracted publication and notes (0.1%) each. Further, there

are three softwares such as Publish or Perish (POP), HistCite
and VOSviewer for mapping and trend line analysis have been
applied to retrieve relevant output of this study.

Data Analysis
Publications Details as Per Publish or Perish (POP)

The collected records were transferred into publish or perish
software developed by Harzing in October 2006 which is used
to retrieve and analyze academic citations. Publish or perish
(pop) measures in terms of total number year wise publications,
citations, record count, citation per year, citation per paper,
citation per author, authors per paper, and their h-index, g-index,
hl-norm, hl-annual, etc based on the literature output. Publish or
perish is used by many academicians to make a case of tenure,
and promotion or other types of research evaluation.

Identification of Highly Cited Papers

Table 1 indicates the top 10 highly cited papers among the
943 literature output in fossil fuel which have been selected in
each year with their paper number as per the HistCite software
accordingly it has been analyzed. Each paper describes about
their nature of publication, document type, where is has been
published and their journals, volume and issue number along
with page numbers and global level citations during the period
of study. It is measured the year wise highly cited papers of
global citations and their cited references were retrieved for
analysis. Accordingly, the highly cited articles were gathered
the chosen period from 1991 to 2016. The findings of the study
observe that the major proportion of global citations 1415
with 43 cited references which are published in ‘Renewable &
Sustainable Energy Reviews’ in 2006. It is also noted that the
highly cited articles were not found and only very few citations
were identified during the years 1992, and 1994, 1995 and 1996.

Table 1

S.No POP Records Details Total Count
1 Publication year 1991-2016
2 Citation years 26
3 Papres 943
4 Citations 26997
5 Cites/year 1038.35
6 Cites/paper 28.63
7 Cites/author 9020.57
8 Papers/author 349.85
9 Authors/paper 3.71
10 h-index 73
11 g-index 137
12 hl-norm 44
13 hl-annual 1.60
14 Count 119
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Ranking of Top 10 Highly Cited Authors on Fossil Fuel

Table 2 describes the ranking of highly cited authors in
fossil fuel literature in Indian perspectives. This study provides
the detailed ranking of authors in terms of total records, local
citations, global citations, total cited references etc. Among the
top 10 highly cited authors, the majority of 1825 global citations

Table 2: Highly cited papers on Fossil fuel in India.

with 12 (1.3%) publications received by ‘Venkataraman C’ and
he has ranked first and followed by the second productive author
is ‘Naik SN’ and his global citations is 1530 with only 4 papers.
The third major proportion of global citations had got by ‘Meher
LC’ with 1415 by only one (0.1%) paper. The results reveal that
maximum number of global citations of fossil fuel research in
India is received by Venkataraman C throughout the study.

Year Paper No Highly Cited Papers GCS CR
1991 1 Singh SP, Singh ]S, Analytical Conceptual Plan to Reforest Central Himalaya for Sustainable 15 32
Development, Environmental Management,15 (3): 369-379
1993 7 Raiyani CV, et al. Characterization and problems of indoor pollution due to cooking stove smoke, 76 21
Atmospheric environment part a-general topics. 27 (11): 1643-1655
1997 21 Kumaran P, Paruchuri YL, Kinetics of phenol biotransformation Water Research, 31 (1): 11-22 104 30
Nandi R, Sengupta S, Microbial production of hydrogen: An overview, Critical Reviews in
1998 28 Microbiology. 24 (1): 61-84 354 195
1999 36 Gunasekaran P, Raj KC, Ethanol fermentation technology - Zymomonas mobilis, Current Science. 77 57 166
(1): 56-68
2000 38 Smith KR, Uma R, Kishore VVN, Zhang JF, Joshi V, et al. Greenhouse implications of household stoves: 134 49
An analysis for India, Annual Review of Energy and the Environment.25: 741-763
Lelieveld ], Crutzen PJ, Ramanathan V, Andreae MO, Brenninkmeijer CAM, et al. The Indian Ocean
2001 48 Experiment: Widespread air pollution from South and Southeast Asia, Science. 291 (5506): 1031- 450 63
1036
2002 51 Banerjee A, Sharma R, Chisti Y, Banerjee UC, Botryococcus braunii: A renewable source of 343 116
hydrocarbons and other chemicals, Critical Reviews in Biotechnology.22 (3): 245-279
2003 75 Nath K, Das D, Hydrogen from biomass, Current Science. 85 (3): 265-271 115 59
2004 86 Yadvika, Santosh, Sreekrishnan TR, Kohli S, Rana V, Enhancement of biogas production from solid 126 108
substrates using different techniques - a review, Bioresource Technology. 95 (1): 1-10
2005 103 Barnwal BK, Sharma MP, Prospects of biodiesel production from vegetables oils in India, Renewable 438 32
& Sustainable Energy Reviews. 9 (4): 363-378
2006 116 Meher LC, Sagar DV, Naik SN, Technical aspects of biodiesel production by transesterification - a 1415 43
review, Renewable & Sustainable Energy Reviews. 10 (3): 248-268
2007 138 Herbert GM]J, Iniyan S, Sreevalsan E, Rajapandian S, A review of wind energy technologies, 238 225
Renewable & Sustainable Energy Reviews. 11 (6): 1117-1145
2008 162 Smith P, Martino D, Cai Z, Gwary D, Janzen H, et al. Greenhouse gas mitigation in agriculture, 705 193
Philosophical Transactions of The Royal Society B-Biological Sciences. 27; 363 (1492): 789-813
2009 215 Basha SA, Gopal KR, Jebaraj S, A review on biodiesel production, combustion, emissions and 290 125
performance, Renewable & Sustainable Energy Reviews. 13 (6-7): 1628-1634
Singh SP, Singh D, Biodiesel production through the use of different sources and characterization of
2010 248 oils and their esters as the substitute of diesel: A review, Renewable & Sustainable Energy Reviews. 414 194
14 (1): 200-216
2011 342 Abbasi T, Abbasi SA, ‘Renewable hydrogep: Prospects and challenges, Renewable & Sustainable 108 64
Energy Reviews. 15 (6): 3034-3040
2012 404 Menon V, Rao M, Trends in bioconversion of lignocellulose: Biofuels, platform chemicals & 398 399
biorefinery concept, Progress In Energy And Combustion Science. 38 (4): 522-550
2013 491 Bond TC, et al. Bounding the role of black carbon in the climate system: A scientific assessment, 1076 867
Journal of Geophysical Research-Atmospheres. 16; 118 (11): 5380-5552
2014 583 Dutta S, A review on production, storage of hydrogen and its utilization as an energy resource, 86 135
Journal of Industrial and Engineering Chemistry. 25; 20 (4): 1148-1156
2015 737 Michael J], Iniyan S, Goic R, Flat plate solar photovoltaic-thermal (PV/T) systems: A reference guide, 33 325
Renewable & Sustainable Energy Reviews. 51: 62-88
Anantharaj S, Ede SR, Sakthikumar K, Karthick K, Mishra S, et al. Recent Trends and Perspectives in
2016 925 Electrochemical Water Splitting with an Emphasis on Sulfide, Selenide, and Phosphide Catalysts of 39 259
Fe, Co, and Ni: A Review,ACS Catalysis. 6 (12): 8069-8097
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Ranking of Top 10 Highly Cited Institutions

It is analyzed ranking of highly cited institutions and
universities in terms of scholarly publications in the field of
fossil fuel. Table 3 depicts that only top 10 highly cited more
than 1000 global citations from academic institutions, IITs, [IM,
R & D Research institutions were selected for the present study.
The findings show that most of highly cited papers 136 (14.4%)

Table 3: Ranking of Highly cited authors.

were from IITs with 6983 global citations among the top 10
highly cited institutions and ranked first. CSIR has placed second
with 1592 global citations with 32 (3.4%) papers and followed
by Max Planck Inst Chemistry got ranked third with 1544 global
citations with only three papers. The results indicate that most
of the academicians from Universities are not interested to
involve in research activities in the field of fossil fuel during the
study period.

Rank Author Records Percent TLCS TLCS/t TLCSx TGCS TGCS/t TLCR
1 Venkataraman C 12 1.3 80 8.49 60 1825 325.69 22
2 Naik SN 4 0.4 28 2.75 28 1530 145.35 0
3 Meher LC 1 0.1 25 2.27 25 1415 128.64 0
4 Sagar DV 1 0.1 25 2.27 25 1415 128.64 0
5 Kaiser JW 2 0.2 16 4.00 13 1113 278.25 6
6 Bellouin N 2 0.2 16 4.00 13 1103 271.08 6
7 Kondo Y 2 0.2 16 4.00 13 1098 273.40 5
8 Hopke PK 4 0.4 18 5.00 13 1080 272.00 24
9 Schultz MG 2 0.2 17 4.50 13 1079 270.50 6
10 Berntsen T 1 0.1 16 4.00 13 1076 269.00 5

Ranking of Most Productive Top 10 Countries in Fossil
Fuel

Table 4 indicates the ranking of highly cited countries based
on the output of global citations in fossil fuel research. For the
purpose of analysis, it has been chosen top 10 countries with
more than 1000 global citations. As this study is associated with
Indian scientists, India is the huge proportion of 26584 (98.6%)

Table 4: Ranking of highly cited Institutions.

highly cited global citations with 930 literature output and
occupies first rank. The next highly cited records of United States
with 65 count and their global citations is 3897 and followed by
the third highly cited papers i.e. 11 with 2132 global citations
among the top ten countries. Countries such as Japan (1518),
Austria (1153), Norway (1113), Switzerland (1113) and Canada
(1111) were found least amount of citations and ranked below
5 to 10" position.

Rank Institution Records Percent TLCS TGCS
1 Indian Inst Technology 136 14.4 216 6983
2 CSIR 32 3.4 21 1592
3 Max Planck Inst Chemistry 3 0.3 35 1544
4 Banaras Hindu University 19 2.0 41 1259
5 Yale University 4 0.4 18 1154
6 University of Washington 3 0.3 18 1136
7 Forschungszentrum Julich 3 0.3 16 1131
8 University of Colorado 3 0.3 16 1131
9 China Meteorol Adm 2 0.2 16 1113

10 European Ctr Medium Range Weather 2 0.2 16 1113
Forecasts

Mapping of Citations and Countries

For mapping the citations and countries, it is applied the
vos viewer visual software. Based on that the type of analysis

is selected as citation and the unit of analysis is selected as
countries with minimum number of documents of a country are
2 record counts (Figure 1).
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Figure 1: Mapping of citations and countries.
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Identification and Ranking of Core journals

Table 5 provides the information about the core journals
and their ranking based on the total global citations and their
h-index. In order to identify and measure the output of fossil
fuel journals literature, it has been taken only top 10 highly cited
core journals with more than 300 citations. It is found that the
huge number of 6806 total global citations cited by the core
journal of ‘Renewable & Sustainable Energy Reviews’ with 122
(12.9%) research papers ranked first and its h-index is 36. The

Table 5: Ranking of highly cited Countries.

next productive core journal is ‘Journal of Geophysical Research-
Atmospheres’ and its global citations was1698 with 17 (1.8%)
research papers along with h-index is 15 and occupies second
rank and followed by the third highest proportion received
by the journal is ‘Atmospheric Environment’ with 1157 global
citations with 30 (3.2%) articles and their h-index is 16. It is
also counted small amount of research literature and found the
journal i.e., Progress in Energy and Combustion Science got 10th
rank with 493 global citations based on the literature output 2
(0.2%) and their h-index is 2.

Rank Country Records Percent Total Local Citations T(():tie:;gi’(:lbsal
1 India 930 98.6 752 26584
2 USA 65 6.9 62 3897
3 Peoples R China 11 1.2 23 2132
4 UK 15 1.6 18 1947
5 Germany 13 1.4 19 1944
6 Japan 22 2.3 37 1518
7 Austria 4 0.4 16 1153
8 Norway 2 0.2 16 1113
9 Switzerland 2 0.2 16 1113
10 Canada 16 1.7 6 1111

Mapping of Source Wise Co-Citation

In order to map the source wise citation, it is used the vos
viewer visual software. Based on that the type of analysis is

selected as co-citation and the counting method is chosen as
full counting and the unit of analysis is selected as sources with
minimum number of citation of a cited reference are 20 records
(Figure 2).
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Ranking of Highly Cited Keywords on Fossil Fuel
Literature

It is inferred from the Table 6 shows the ranking of highly
cited keywords on fossil fuel research of India. Out of 12, 601
word count, only top 10 highly cited more than 2000 words have
been chosen for the present study. It is analyzed based on the
h-index and found the huge number of highly cited keyword is
‘India’ with 4, 515 global citations with 177 papers, 713 authors,
7681 cited references and its h-index is 37 which is ranked
first. The next productive highly cited keyword is ‘review’ with
6460 global citations with 98 papers, 311 authors, 5093 cited
references, and their h-index is 36 and followed by the third rank

goes to ‘production’ with 6674 global citations with 131 papers,
468 authors, 11211 cited references, and their h-index is 34
among top 10. But, compare with global level citations in terms
of keywords, the keyword ‘production’ with 6674 citations with
131 research papers and ‘India’ is ranked fourth compare with
global citations. Itis also counted mean value of authors and cited
references, and found huge mean value of authors is 5.24 with
keyword is ‘carbon’. Figure 3 shows the highly cited keywords
on fossil fuel scientific publications and it has been evaluated
based on the trend line analysis in terms of exponential growth
rate and the y values is 7409.9¢%14>*and the R? value is 0.8678.
The result indicates that the growth rates of total global citations
are exponentially increased during the period of study.

e B\
Highly cited Keywords on fossil fuel literature
12000 -
y =7409.9¢ 0142
R?=0.8678
10000 -
8000 -+ I TGCS
— CR
6000 -
—TR
4000 - === NA
2000 -+
0
Q-+
Figure 3: Highly cited keywords on fossil fuel literature )
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Table 6: Identification and Ranking of Core journals.

Rank Journal TR TP TLCS TLCS/t | TGCS | TGCS/t | h-index
1 Renewable & Sustainable Energy Reviews 122 129 148 31.09 6806 | 1422.31 36
2 Journal of Geophysical Research-Atmospheres 17 1.8 20 5.08 1698 361.01 15
3 Atmospheric Environment 30 3.2 114 11.64 1157 130.39 16
4 Fuel 24 2.5 22 4.84 914 166.68 11
5 Biomass & Bio-energy 15 1.6 24 2.98 899 104.34 11
6 Energy 21 2.2 21 3.96 773 134.58 13
7 Philosophical Transactions of the Royal Society B- Biological Sc 1 0.1 0 0.00 705 78.33 1
8 Science 2 0.2 42 4.06 699 59.25 2
9 International Journal of Hydrogen Energy 16 1.7 10 2.01 669 87.76 7
10 Progress in Energy and Combustion Science 2 0.2 5 1.00 493 98.60 2

Evaluation of Yearly Citations, Cited References,
Authors and Their h-Index

Table 7 represents the year wise global citations distribution
of fossil fuel literature and their mean value of citations, cited
references, authors and their h-index has been computed Table
8. It is analyzed the major proportion of highly cited papers on
fossil fuel literature, and its mean value, highly cited references
and its mean value, number of author and their mean values
and h-index were measured. The results of this study reveal

Table 7: Highly cited keywords on fossil fuel literature.

that the range of global citations is from 7 to 3385 and the range
of number of authors is from 5 to 792 and the range of cited
references is from 0 to 15242 and the range of h-index is from
1 to 31 in terms of yearly output on fossil fuel research in India.
The maximum number of h-index is 31 received in 2010 with
64 papers and their global citations are 3385. The majority of
authors found in the year 2016 with 190 research output and
the huge number of cited references is 15242 and their global
citations is 845. It is also identified and counted the mean value
of global citations and presented (Figure 4).

S.No Word TR TP TGCS NA MNA CR MCR h-index Rank
1 Production 131 13.9 6674 468 3.57 11211 85.58 34 3
2 Review 98 10.4 6460 311 2.88 5093 47.16 36 2
3 Biodiesel 89 9.4 5377 334 3.21 4739 45.57 26 4
4 India 177 18.8 4515 713 4.03 7681 43.40 37 1
5 Energy 108 11.5 2586 311 2.88 5093 47.16 26 4
6 Fuel 104 11.0 2571 334 3.21 4739 45.57 23 6
7 Biomass 59 6.3 2446 232 3.93 2724 46.17 24 5
8 Diesel 76 8.1 2427 264 3.18 3107 40.88 22 7
9 Carbon 75 8.0 2423 393 5.24 5384 71.79 22 7
10 Emissions 59 6.3 2023 239 3.94 2742 46.13 23 6

Table 8: Mean value of citations, cited references, authors and their h-index of fossil fuel literature.
YEAR LCS MLCS GCS MGCS CR MCR NA MNA h-index
1991 0 0 15 5.00 52 17.33 5 1.67 1
1993 3 0.50 86 14.33 53 8.83 17 2.83 2
1994 0 0 6 6.00 0 0 5 5.00 1
1995 1 0.20 11 2.20 66 13.20 12 2.40 2
1996 0 0 7 1.75 28 7.00 11 2.75 2
1997 1 0.14 125 17.86 103 14.71 12 1.71 4
1998 5 0.71 509 72.71 280 40.00 20 2.86 5
1999 1 0.25 67 16.75 196 49.00 9 2.25 2
2000 13 1.44 355 39.44 358 39.78 30 3.33 7
2001 34 8.50 701 175.25 161 40.25 36 9.00 4
2002 64 3.76 1170 68.82 861 50.65 64 3.76 14
2003 9 1.00 310 34.44 403 44.78 27 3.00 8

How to cite this article: C Velmurugan. Twenty six year Analysis of Fossil Fuel Related Highly Cited Works: A Web of Science Based Scientometric
Profile. Int J Environ Sci Nat Res. 2018; 10(5): 555796. DOI: 10.19080/IJESNR.2018.10.555796.


http://dx.doi.org/10.19080/IJESNR.2018.10.555796

International Journal of Environmental Sciences & Natural Resources

2004 10 0.83 400 33.33 344 28.67 40 3.33 7
2005 44 2.00 1239 56.32 1044 47.45 70 3.18 16
2006 41 3.15 1808 139.08 491 37.77 48 3.69 10
2007 27 0.93 1483 51.14 1553 53.55 85 2.93 17
2008 48 1.33 3113 86.47 1658 46.06 141 3.92 19
2009 84 1.83 2959 64.33 1767 38.41 143 3.11 23
2010 111 1.73 3385 52.89 3269 51.08 232 3.63 31
2011 55 0.83 1484 22.48 2867 44.95 210 3.18 25
2012 51 0.81 1633 25.92 3464 54.98 229 3.63 19
2013 74 0.70 2835 26.75 7612 71.81 782 7.38 26
2014 31 0.32 1518 15.81 6373 66.39 354 3.69 24
2015 33 0.27 933 7.52 8053 64.94 470 3.79 16
2016 19 0.10 845 4.45 15242 80.22 792 4.17 15
s N
Value of citations, cited references, authors and their h-index of Fossil Fuel literature
100%
0%
80%
0% m h-index
I NERE RN R BN RRER R mNA
50% R
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Figure 4: Evaluation of yearly citations, cited references, authors and their h-index. )

Conclusion

Generally, metric studies such as librametrics, informatrics,
bibliometrics, are focused the evaluation based analysis.
Scientometrics is one the metrics which is widely used to
measure and count the literature output in any subject or topic,
institutional research, R&D, IITs, and IIMs of current research
trends using various bibliometric databases like Web of Science,
Scopus, Pubmed etc. In this context, the major findings are listed
that the huge proportion of global citations 1415 with 43 cited
references which are published in ‘Renewable & Sustainable
Energy Reviews’. Among the top 10 highly cited authors, the
majority of 1825 global citations with 12 (1.3%) publications
received by ‘Venkataraman C’ and he has ranked first. Most of
the highly cited papers (14.4%) were from IITs with 6983 global
citations and ranked first. CSIR has placed second with 1592
global citations. India is the huge proportion of 26584 (98.6%)
highly cited global citations with 930 literature output and

occupies first rank and the next highly cited records of United
States. Therefore, it is believed that both the quantity and quality
of fossil fuel related scholarly scientific publications in India
should be improved. It is suggested that implementing national
as well as international projects, conducting conferences and
congress meetings, and educational workshops and publishing
highly quality research journals will help to improve the status
in research effectively.
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