IMPACT: International Journal of Research in s

Humanities, Arts and Literature (IMPACT: IJRHAL) S g — — =
ISSN (P): 2347—-4564; ISSN (E): 2321-8878 H H ]’h] E\_A) _(:-1 ?f(:t L_
Vol. 10, Issue 3, Mar 2022, 33-42 . . - m——
© Impact Journals . AW o |

GROWTH OF BIG DATA RESEARCH PRODUCTIVITY: A SCIENTO METRIC ANALYSIS

Ravindranath Wodeydr& Dr. K R Mulla®
Y ibrarian, Proudhadevaraya Institute of Technolosapete

%Librarian, Visveswaraya Technological Universityel&gavi, Karnataka

Received:02 Mar 2022 Accepted:09 Mar 2022 Published: 10 Mar 2022

ABSTRACT

This study examined the growth rate of Big Dataeagsh literature over the period 2001 to 2020. Datare extracted
from WoS and Scopus Databases and merged withoBibtrics, R programming. Collected data furtherimed and
remove duplicate records and finally analyzed altaf 19667 research papers. This study aims terdghe various
scientometric indicators, including the year-wigstidbution of records, annual growth rate, compduannual growth
rate, authorship pattern, etc., This article shaavsincrease in publications from 0.005 to 21.37%vain annual growth
rate of 89.53% and a CAGR of 41.56%. Over the spetiod, the results reported here confirm that thkative growth
rate decreased and the doubling time increasedtivgrimodeling showed that 93.66% of articles weseaathored. As

the results show, the growth rate of big data reseds at an alarming rate.
KEYWORDS:Scientometrics; Big Data, Bibliometrix, Authorsifpttern
INTRODUCTION

Big data is considered a buzzword in business addsiry (Vossen, 2014). "Big data" originally re#st to managing,
handling, and analyzing very large datasets and#an used to refer to this ever since the mid-49808e term 'Big data'
was coined in 1990 by John Mashey, (Diebold, 20t2Yhe age of the World Wide Web and Web 2.0 tetdgies, a
constant amount of structured and unstructured dagenerated from various sources, including ensaitial media
platforms such as Facebook, WhatsApp, LinkedIng&lmnline transactions, articles, and forums.ddition, different
types of sensor data are generated from differentrces such as health sciences, environmental iaegams,
metrological departments, business data, censas danpany data, etc. in larger volume, and enosmelocity is called
Big data. The scientometric technique is a widedgognized quantitative tool for identifying and maang the
publication growth in any subject. Scientometrissai quantitative discipline in which a large numbérstudies are
conducted on numerical analysis of many aspecthefiterature on a particular topic. It statistiganalyses published
content using aspects of bibliographic data. Irenécecades, scientometric studies have receivet mitention and are
widely used to evaluate scientists' research arel dglowth of many science disciplines (Verma and k&hu
2020).Scientometrics can also be used to identfy areas of researcAccordingly, the present study wasperformed
to determine the growth ahe literature in Big Datathe annual growth ratehe compound annual growth rate, athe

collaborative research.
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METHODOLOGY

The purpose of this study is to use scientomeatdécators to examine the growth of literature omtibpic of "Big Data."”
« DatabasesTo obtain the data for the specified aims, Wo& &oopus databases were exploited.
o Period: 2001 to 2020, twenty years.
» Search string "Big Data” in topic field and limited to articlesonference papers, and review reports.
« Sample sizeThe researcbxamineda total of 19667 records.

e Analysis and Visualization Tool The downloaded data was also saved in BibTeXs filghich were then

imported, merged, and removed from duplicatesidi&itetrix: R Programming and the results were tatad.
OBJECTIVES
« To analyzes the Annual Growth Rate of Publications
« To determine the Relative Growth rate and doubtiimg
« Tofind out Compound Annual Growth Rate
« To assess the Authorship Pattern

LITERATURE REVIEW

(Jin et al., 2015) remarks ‘Big Data has becomeénareasingly popular term, and it refers to a vsignificant area of
research. When compared to traditional data, théates of 'Big Data' are described by 5V thatrespnts for huge
Volume, high Velocity, high Variety, low veracitgnd high Value

(Manyika et al., 2011) focused on, today large emchplex datasets are collected through a varieghahnels
for many reasons. The technology used to gendnaéditige data includes mobile devices, remote sgnsoftware logs,
wireless sensor networks, social media, and soSarentists and businessmen required new theoriethaus, and
analytics tools to deal with the 'Big Data’

Many research studies have been conducted on erietric mappings of research activities for a pafér area
of research. However, previous works on diverseiglises and narrow topics helped us in formulatng research plan.
(Singh et al., 2015)Previous studies identifiece¢hmain areas of scientometric mapping work: (EBnsocmetric mapping
of a particular field of study with or without aesgfic focus on a particular country/region (b)estbmetric mapping of
research in a narrow field with or without a foars a particular country/ region; (c) a comparattedy of a research

organization or country in a specific subject area.

(Inamdar et al., 2020) emphasizes systematic fitezareview and bibliometric analysis of Big Dataalysis
adoption in the supply chain and its applicatiomsliverse industries from 2014 to 2018. Severahtties and sectors

have been examined in this paper by BDAA studiesthermore, the paper examines different toolstaotniques used
in BDAA studies.
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(Pinarbasi & Canbolat, 202looks at the bibliometrics of publications on bigtal in indexed marketing journz
tooto examine how the concept of big data is evathan marketing literature. In this study, destvip statistics are iIst
presented, followed by the topnked jounals, authors, and countries that contribute td eddhe authors. In additio
the study identifies the most influential studies big data conce-setting literature (Kalantari et al., 201" draws
attention to the past few years, the explosive thiavi mobile,social media, the Internet of Things, and othea daturc
haves led to big data's emergence. Specificaliy,pghper examines the worldwide research trendsezoing big data an
the most relevant areas within it.

DATA ANALYSIS AND INTERPRETATION

Research Output in Big Data Research

Figure 1 illustrates study results annually fron®@2Qo 2020. Publication output in Big Datesearch increased from 1
(0.005% in 2001 to 4 200 (21.37%) in 2021. It can be sian in the first decade (2C-2010) only i limited number of
publications were published and in the seccecade (2011-2020), this trend is increasir

Annual Scientific Production
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Annual Ratio of Growth (AR0G)

The annual growth and distribution patterns of mablons for the period 2001 to 2020 are given abl€ 1.Theannu:

ratio of growth is calculated with the publicatiasfsthe current year divided by the publicationshef previous yea

From Table 1tican be seen that in 2001, the total number ofigations in Big Data was 1. In 2020, this num
increased to 19667. During this period the annatab of growth ranges between 0.91 and 1.09. Thealratio of growtt

thus calculated shows that thésesteady growth over the past five years. It vabetween 0.93 and 1.0
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Table 1: World research output Annual Ratio of Growth of Big Data

Year[| Number of Publications | Percentage| Cumulative Papers | Cumulative Percentage| ARoG
2001 1 0.005 1 0.005

2002 2 0.010 3 0.015 2
2003 1 0.005 4 0.02 0.5
2004 1 0.005 5 0.025 1
2005 1 0.005 6 0.03 1
2006 2 0.010 8 0.01 2
2007 1 0.005 9 0.005 0.5
2008 4 0.020 13 0.067 4
2009 8 0.041 21 0.107 2
2010 9 0.046 30 0.152 1.13
2011 18 0.092 48 0.244 2
2012 118 0.600 166 0.844 6.56
2013 538 2.736 704 3.58 4.56
2014 1054 5.359 1758 8.94 1.96
2015 1862 9.468 3620 18.41 1.77
2016 2461 12.513 6081 30.92 1.33
2017 2901 14.751 8982 45.67 1.18
2018 3395 17.262 12377 62.93 1.18
2019 3090 15.712 15467 78.64 0.918
2020 4200 21.356 19667 100 1.36

Relative Growth Rate (RGR) and Doubling Time (Dt)

RGR means the increase in the number of publicatfmer unit of time. It is also called the contineagrowth rate
concerning scientific literature publication. Thegth rate of all publications as has been measbasdd on RGR and Dt
model, which was developed by Mahapatra in 198&ah#patra, 1985) The formula used to calculatedlaive growth

rate and doubling time is:
RGR = (In W2 - In W1)/(t2 - t1)
WhereRGR means the relative growth rate over a specifietbgesf interval
In W1=Log wl= Natural log of the initial number of pubditions
In W2=Log W2 =Natural he of the final number of publicat
T1 = The unit of initial time
T2 = The unit of the final time

Doubling Time

The doubling time is the given period requireddayuantity to double in size or value. It is dihgcelated to RGR, where
RGR is constant. The quantity undergoes exponegi@hth and has a constant doubling time or pevitich can be
calculated directly from the growth rate. So thaubling time is calculated by using the Formwa+0.693/R

Where,
Dt = Doubling Time

R= Growth rate
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Table 2 depicts the relative growth rate and dagptime of Big Data publishing from 2001 2020. The RGR
was lowest in 2007 with0.118and highest in 20131 i445. The mean relative growth rate in the fosr years (2001 t
2004) was 0.536. Over the next four years (200%0@8) the growth rate was decreased slightly t8®.Eurthermor, it
rebounded to 0.from7in 2009 to 2012. In 2-2016 it was again increased to 0.9 and last quiitedecreased to 0.2¢

The doubling time shows oscillation and peaks i872®ith5.884. The mean doubling time in the fixstirf years
(2001 to 2004) was 2.048 and it was increased to the highest daylitne of 3.495 ithe second year (2005 to 2(From

there can be seen that the relative growth rateldagased and the doubling time has incre:

Table 2: Relative Growth Rate and Doubling Time

Number of Cumulative Cumulative Mean Mean
Year Publications Publications Percentage Wi W2 JRGR RGR DT DT
2001 1 1 0.01 - 0 -
2002 2 3 0.02 0 1.099| 1.099 0.631
2003 1 4 0.02 1.099| 1.386| 0.288 0.536 2.409 2.048
2004 1 5 0.03 1.386| 1.609| 0.223 3.106
2005 1 6 0.03 1.609| 1.792]| 0.182 3.801
2006 2 8 0.04 1.792| 2.079| 0.288 2.409
2007 1 9 0.05 2.079| 2.197]| 0.118 0.239 5.884 3495
2008 4 13 0.07 2.197| 2.565| 0.368 1.885
2009 8 21 0.11 2.565| 3.045| 0.48 1.445
2010 9 30 0.15 3.045| 3.401| 0.357 1.943
2011 18 48 0.24 3.401| 3.871| 0.47 0.637 1.474 1.355
2012 118 16¢€ 0.84 3.871| 5.112| 1.241 0.559
2013 538 704 3.58 5.112| 6.557| 1.445 0.48
2014 1054 175¢ 8.94 6.557| 7.472| 0.915 09 0.757 0.883
2015 1862 362( 18.41 7.472| 8.194| 0.722 ' 0.959 '
2016 2461 6081 30.92 8.194| 8.713| 0.519 1.336
2017 2901 898: 45.67 8.713| 9.103| 0.39 1.777
2018 3395 12371 62.93 9.103| 9.424| 0.321 0293 2.161 2483
2019 3090 1546 78.64 9.424| 9.646| 0.223 ' 3.109 '
2020 4200 1966 100.00 9.646| 9.887| 0.24 2.885

Relative Growth Rate and Doubling Time
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Figure 2: Relative Growth Rate and Doubling Time
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The Annual Growth Rate of Publications

Table 3 shows the annual growth rate (AGR) of nedeautput for the specified research period, dunvhich the
maximum annual growth rate is determined in 2012,55.556, followed by 355.932 in 2013. Furthbe, table shows an
average annual growth rate of 89.529. The annumaittyrrate is calculated according to the formulggasted by Kumar

and Kaliyaperumal, 2015 and mentioned below:

AGR = End Value-First ValuexX 100

First Value

Table 3: Annual Growth Rate of Publications

Year| Number of Publications| Percentagg. AGR
2001 1 0.005 000.000
2002 2 0.010 100.000
2003 1 0.005 | -050.00¢
2004 1 0.005 000.000
2005 1 0.005 000.000
2006 2 0.010 100.000
2007 1 0.005 | -050.00¢
2008 4 0.020 300.000
2009 8 0.041 100.000
2010 9 0.046 012.500
2011 18 0.092 100.000
2012 118 0.600 555.556
2013 538 2.736 355.932
2014 1054 5.359 095.911
2015 1862 9.468 076.660
2016 2461 12.513 | 032.170
2017 2901 14.751 | 017.879
2018 3395 17.262 | 017.029
2019 3090 15.712 | -008.984
2020 4200 21.356 | 035.922
19667 100 89.529

The Ratio of Growth and Compound Annual Growth Rateof Publications

Table 4 describes the compound annual growth faBgoData publications over a period. The compoandual growth
rate is measured by taking th& root of the total percentage growth rate, wheis the number of years in the period
(Subramanyam, 1983). It can be seen that the CA@Rrecorded in the year 2002 with 100, followedrhy23 in 2015.

The table also shows a compound annual growthofaté.551.
The compound annual growth régecalculatecaccording to the following formula (Shukla, 2020).

CAGR = [(Ending Value / Beginning Value)1/n — 1]
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Table 4: Ratio of Growth and Compound Annual Growth Rate of Publications

Year Number of Publications Percentage CAGR
2001 1 0.005

2002 2 0.01 100
2003 1 0.005 0
2004 1 0.005 0
2005 1 0.005 0
2006 2 0.01 14.87
2007 1 0.005 0
2008 4 0.02 21.9
2009 8 0.041 20.68
2010 9 0.046 27.65
2011 18 0.092 33.51
2012 118 0.6 54.3
2013 538 2.736 68.87
2014 1054 5.359 70.82
2015 1862 9.468 71.23
2016 2461 12.513 68.3
2017 2901 14.751 64.59
2018 3395 17.262 61.32
2019 3090 15.712 56.27
2020 4200 21.356 55.13
Total 19667 100 41.551

COLLABORATIVE RESEARCH

Collaboration allows individuals to research togetto achieve a specified and regular purposedihiburg, 1999). Table
5 shows the majority (86.56%) of publications psibéid by multi-authorship. It is seen that 13.95%hefpublications are
made by a single author, 21.76% of publicationsvixy authors, 20.80% of contributions by three arghand 16.88% of
publications were contributed by four authors. didiion, 63.86% of publications are written by mdan four authors.
The most forms of collaboration were ten or morthaxs (20.08%), six authors (10.7%), four authd®.§6%), and five

authors (10.92%) respectively. Therefore theretendency to collaborate in research.

Table 5: Authorship Pattern

Authorship | Frequency of Publicationg Percentagqg Cumulative Frequency of Publicationg Percentage
Single Author 2744 13.952 2744 13.952
Two Authors 4514 22.952 7258 36.904
Three Authors 4319 21.961 11577 58.865
Four Authors 3321 16.886 14898 75.751
Five Authors 2093 10.642 16991 86.393
Six Authors 1266 6.437 18257 92.831
Seven Author 594 3.020 18851 95.851
Eight Authors 265 1.347 19116 97.198
Nine Authors 187 0.951 19303 98.149
Ten Authors 90 0.458 19393 98.607
>Ten Authors 274 1.393 19667 100.000
Total 19667 100
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FINDINGS AND CONCLUSION

Scientometric studies have developed a body of¢tieal knowledge and a group of techniques andiGipns based on
the distribution of bibliographic data. The widesad adoption of Scientometric techniques led todéneelopment of a
new and more precise technique. It is hoped thatotigoing theoretical work will pave the way for nmannovative

techniques. The study examines the growth of patitins, annual growth rate, compound annual groatidy, authorship
pattern in Big Data literature. The growth of pohtions was ranged from 0.005in the year 2001 t872ih the year 2020.
From the year2001 to 2010, we can found a very giamwth of publications productivity. The study falthat there is an

increasing trend during the second decade i.e 202020.

The overall annual growth rate was 89.93 duringstinely. The highest annual growth rate was observ@@12
at 555.55%. The relative growth rate was decreaaimg) the doubling time was increasing from 20012620. The
compound annual growth rate was 41.55. The authppsttern shows that 22.95% of the publicationseweontributed

by more than two authors and this result showsdhlaborative network is high in Big Data literagur

REFERENCES

1. Aria M, Cuccurullo C (2017). “bibliometrix: An R-td for comprehensive science mapping analysis.rdaliof
Informetrics, 11(4), 959-975. https://doi.org/10183.j0i.2017.08.007.

2. Arun Kumara, T.S. & Santhosh Kumar,K.T. (2020) @oimetric analysis of literature on Gravity. Libsar
Philosophy and Practice (e-journal), 4024.

3. Arya, Chanda& Sharma, Superma.( 2011). Authorstdpds and collaborative research in veterinary acies:
A bibliometric study. Chinese Lib.: An Int. Elecir34. http://www.iclc.us/cliej/cI34AS.pdf/.

4. Brij Mohan Gupta, et al. (2013)World cataract resgla A scientometric analysis of publications outpuring
2002-11. Lib. Philo. Prac. (e-journal), paper 895.

5. Diebold, Francis X., On the Origin(s) and Developmef the Term 'Big Data' (September 21, 2012).
https://ssrn.com/abstract=2152421 or http://dx.do@/10.2139/ssrn.2152421

6. Dillenbourg, P. (1999). What do you mean by collaliwe learning?" collaborative- learning: cognitive and

computational approaches. Elsevier, 1-19

7. Dutta, B. &Rath, D.S. (2013). Cosmology researchitia: A scientometric study. Lib. Philo. Prade;journal),
paper 996.

8. Falagas, Matthew E.; Papastamataki, Paraskevi A.li&iBtis, loannis A. (2006) A bibliometric analysi$
research productivity in parasitology by differewbrld regionsduring a 9-year period (1995-2003). BM
Infectious Diseases, 6(56). http://www.biomedcdrtoan/1471-2334/6/56/.

9. Inamdar, Z., Raut, R., Narwane, V. S., GardasNarkhede, B., & Sagnak, M. (2020). A systematarditre
review with bibliometric analysis of big data antédg adoption from period 2014 to 2018. In Jourrwdl
Enterprise Information Management (Vol. 34, Issuéehttps://doi.org/10.1108/JEIM-09-2019-0267

NAAS Rating: 3.10 — Articles can be sentdditor@impactjournals.us




| Growth of Big Data Research Productivity: A ScientomietAnalysis 41|

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jin, X., Wah, B. W., Cheng, X., & Wang, Y. (208%)nificance and Challenges of Big Data Researdty.[Eata
Research, 2(2), 59-64. https://doi.org/10.1016/R31015.01.006

Kalantari, A., Kamsin, A., Kamaruddin, H. S., Aler&him, N., Gani, A., Ebrahimi, A., & Shamshirbar&i,
(2017). A bibliometric approach to tracking big datresearch trends. Journal of Big Data, 4(1).
https://doi.org/10.1186/S40537-017-0088-1

Manyika, J., Chui, M., Brown, B., Bughin, J., DopBs, Roxburgh, C., & Hung A. (2011). Big data: Trext
frontier for innovation, competition, and produdétiv Technical Report, McKinsey Global Institute.

www.mckinsey.com/mgi.

Pinarbasi, F., & Canbolat, Z. N. (2020). Businessofystem & Strategy Big data in marketing literatu/A

bibliometric analysis. International Journal of Bness Ecosysten & Strategy, 1(2).

Singh, V. K., Banshal, S. K., Singhal, K., & Udd¥,(2015). Scientometric mapping of research ag Bata.’
Scientometrics, 105(2), 727-741. https://doi.orgtD07/s11192-015-1729-9

Subramanyam, K. (1983). Bibliometric studies ofeeesh collaboration: A review. Journal of informerti
Science, 6(1), 33-38.

Van Raan, A.F.J. (1997). Scientometrics: Statthefart. Scientometrics, 38, 205-15.

Verma, M. K., & Shukla, R. (2020). Mapping the egsh trends on information literacy of selected wwies
during 2008-2017: A scientometric analysis. DESIDQ@daurnal of Library & Information Technology, 39(3)
125-130.

VossenGottfried (2014).Big data as the new enalriebusiness and other intelligence. Vietnam Jourofl

Computer Science volume 1, pages 3-14 (2014)

Web of Science. https://clarivate.com/webofsciemegysolutions/web-of-science/

Impact Factor(JCC): 6.0897 — This article can be dowatted fromwww.impactjournals.us







