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ABSTRACT: 

The present study focuses on the different attributes of authorship pattern in the literature 

published by Central Institute of Plastics Engineering and Technology (CIPET). For this 

purpose data is collected from Scopus database for the period from 2005 to 29.02.2020. A sum 

total of 591 papers were published during the period considered which is indexed in the Scopus 

database. The study aims to find out the pattern of publication, growth rate of publication, 

authorship pattern, collaborative index, collaborative coefficient, modified collaborative 

coefficient and co-authorship index etc. From the study it is found that the year 2019 was the 

most productive year with 86 publications followed by 2017 and 2015 with 68 and 67 

publications respectively. The analysis indicates multiple authorship pattern is dominating in the 

publication of CIPET. Three authored publication is the highest number of publication which is 

235 articles. The annual growth rate is maximum 450% in the year 2006. Highest collaborative 

index 3.84 is recorded in the year 2017. The DC is highest 1 in the years 2005, 2008, 2009, 

2011-13, 2016-17 and 2020. Highest CC 0.57 is observed in the year 2007. Highest CAI is 

observed in single authorship i.e. 1196.36 in the year 2007. A total of 6945 citations were shared 

by 591 articles during the period 2005 to 29.02.2020. Highest number of citation 1101 is 

recorded in the year 2015. 
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INTRODUCTION: 

The study of authorship focuses on finding different characteristics of authorship like authors 

characteristics, degree of collaboration of authors, collaborative index, collaborative coefficient, 
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authorship pattern etc for selected group of publication. The authorship study starts with the 

selection of a group of publications. Collaboration of different authors in a given subject area 

generates a more refined and good quality result in the research area thus making the research 

work more competitive.  

The collaboration of authors mainly results due to the interdisciplinary nature of subjects or 

topic, cost and complexity of the research studies and to minimize the time required to finish the 

research work. The research collaboration increases the academic productivity, quality of 

research work and development in the field of research. 

The outcome of this study can through some light on the status and the process of Collaboration 

in the publication of CIPET and can be effective in future planning and policy making of 

organization. This will also help the educational and research institutions and lead other 

researchers to carry out researches that will improve the quantitative and qualitative scientific 

output of CIPET. The identification of most prolific authors in author collaboration and 

introducing them to the community of researchers will provide the base for further participation 

and Collaboration at CIPET. 

 

REVIEW OF RELATED LITERATURE: 

Verma and Das (2020)
1
 studied the Authorship and Collaboration Pattern of Research Output 

Published by Researchers of Tripura University during 2010-2019. They studied 503 papers and 

found that 2017 and 2019 were the most productive year for this university with 84 (16.7%) 

publications. The maximum documents published during the study period are in the form of 

research article 445(88.46%). Bhattacharjee, D and Hussain S,A was the top most prolific 

authors having 68 and 62 publications respectively and Jadavpur University has highest 

collaboration with Tripura University having 48 publication which is 9.54% of total publication. 

 

Fazil, Karimi and Hamzehei (2018)
2
 conducted a study to find the Co-Authorship patterns and 

Topic Networks in the Scientific Publication of Hamadan University of Medical Sciences during 

2012 to 2016. They found that, the co-authorship pattern during the period was the 4 and 5 

authors with 171 articles and 20.41%. The mean number of authors or collaboration index in the 

period considered was 5.51, the degree of Collaboration was 0.99 and the Collaborative 

Coefficient was 0.759. Poorolajal, Alikhani and Shahidi were the most prolific authors. Tehran 



University of Medical Sciences, Shahid Beheshti University and Islamic Azad University were 

the most prolific organizations. 

 

Neelamma and Anandhalli (2018)
3
 investigated the authorship pattern and collaborative 

measures in the field of Crystallography during 1989 to 2013. The study reveals that multiple 

authored contributed more research articles in the field of Crystallography. Collaborative index 

was in inclined trend, degree of collaboration in the fluctuating trend, collaborative coefficient 

and moderate coefficient are in increased trend. Crystallography literature does follow the 

Lotka’s law of author productivity and found that there is a Positive Co-relation in 

Crystallography literature. 

 

Karkee and Sinha (2020)
4
 studied Authorship and Collaboration pattern in IASLIC Bulletin 

(2011-2018). They analysed 162 articles published during the study period and out of which only 

59 articles are published by single author and rest 103 articles are published by two or more than 

two authors clearly indicating multiple authorship patterns are prominent in the journal. The 

average collaboration index is 1.76, average degree of collaboration is 0.64, average 

collaboration coefficient is 0.56, and average modified collaboration coefficient is 0.34, average 

relative growth rate is 0.25 and average doubling time is 2.92 during the year 2011-2018. 

 

Jeyshankar and Ramesh Babu (2013)
5
 analyses the Leukemia research output carried out during 

the year 1960 – 2011. The overall growth rate of literature output was found to be positive with 

an increasing trend in leukemia research throughout the study period. Two and more authored 

papers constitute majority of the contribution and degree of collaboration had a maximum value 

of 0.96. The result shows that research development activities are increasing in leukemia 

research in India. 

 

Garg and Dwivedi (2014)
6
 analysed 2074 papers  indexed by Science Citation Index-Expanded 

and published by different countries on various aspects of Japanese Encephalitis (JE) during 

1991 to 2010. Of the total published papers, about 67% were written in collaboration. The study 

indicates that the share of collaborative papers increased almost four times in 2001-2010 as 



compared to 1991-2000. USA, Japan, Taiwan and India produced about 70% of domestically co-

authored papers. 

 

Mondal and Jana (2018)
7
 mapped  leading Indian LIS journals during 2012-2017. The Lotka’s 

law on author productivity has also been tested to confirm the applicability of the law to the 

present data set. It is found that two-authored papers are predominant (48%) in LIS publications 

and the collaborated articles of multi-authorships received greater average citations. 

 

Thamaraiselvi, Lakshmi and Manthiramoorthi (2021)
8
 examined the collaborative measures and 

authorship pattern of current science journal during 2014 to 2018. A total of 4298 publications 

during the study period from Web of Science database. Finding of the study states that 1440 

(33.50%) papers contributed by single author, average value of collaborative index are 3.39, 

degree of collaboration was 0.90, overall collaborative coefficient was0.78 and there is no 

change in the value of modified collaborative coefficient. It also concluded that relative growth 

rate decreased where doubling time increased during the study period. 

 

Nishavathi and Jeyshankar (2018)
9
 studied the collaborative measures of published documents in 

the field of chromosome anomalies. The bibliographical database PubMed is used as sources for 

bibliometrics and 35912 citations examined for co – authorship pattern, collaborative behavior of 

the scientists. Centrality measures were used to construct a network for co – authorship in 

chromosome anomalies research during the year 2007 – 2016 and to find out the most influential 

predominant author in the field. 

Debnath and Singh (2021)
10 

analysed various scientometric parameter of research output of 

CIPET from 1988 to 2020. The study analysed 606 articles from Scopus database and Maximum 

Relative Growth rate (RGR) of 0.29 has been found for the period 2004 to 2007 and the 

minimum RGR of 0.10 for the period 1996 to 1999. From the study it is revealed that Nayak, S 

and Mohanty, S are two most productive authors. 

SCOPE OF THE STUDY:  

The scope of the study is limited to the publication of CIPET based on Scopus database and 

different scientometric parameters are analysed. The study is limited to the data retrieved from 

Scopus database for the period from 2005 to 29.02.2020. 



OBJECTIVE OF THE STUDY: 

The following are the main objectives of the present study. 

1. Identify the pattern of the research output in the publication of CIPET. 

2. Find out the annual growth rate, authorship pattern in the publication of CIPET. 

3. Analyse the co-authorship index and collaborative measures in the publication of CIPET. 

4. Find out the citation impact in the publication of CIPET. 

METHODOLOGY: 

Scopus is the largest abstract and citation database of peer-reviewed literature: scientific 

journals, books and conference proceedings. Scopus features smart tools to track, analyze and 

visualize research. Researchers may use Scopus to assist with their research, such as searching 

authors, and learning more about Scopus content coverage and source metrics. A dataset of 591 

records is retrieved from Scopus database by refining the search query “Affiliation = Central 

Institute of Plastics Engineering and Technology OR Affiliation = Central Institute of 

Plastics Engineering & Technology OR Affiliation = CIPET OR Affiliation=cipet”. These 

591 records were analyzed using Microsoft Excel & BibExcel software. 

FORMULAE USED FOR THE ANALYSIS OF VARIOUS AUTHORSHIP 

COLLABORATIVE PARAMETERS: 

A) The annual growth rate (AGR) is calculated by the following formula and is proposed 

by (Kumar and Kaliaperumal, 2015)
11

 

AGR =  
𝐸𝑛𝑑 𝑉𝑎𝑙𝑢𝑒 − 𝐹𝑖𝑟𝑠𝑡 𝑉𝑎𝑙𝑢𝑒

𝐹𝑖𝑟𝑠𝑡 𝑉𝑎𝑙𝑢𝑒
 ∗ 100 

 

B) Collaborative index (CI) 

The equation to find out the collaborative index is one of the early measures of degree of 

collaboration and it was derived by Lawani (1986)
12

. 

 

𝑪𝑰 =
 𝒋𝒇𝒋

𝑲
𝒋=𝟏

𝑵
 

 

Where, j represents the number of author(s), fj represents the number of j-authored research 

papers published in a discipline during a certain period of time, N represents the total number of 



 

Table 5: Co-authorship index in CIPET Publication 

 

From the table 5 it is clear that the value of CAI for single author decreased from 826.57 to 52.86 which represents a sharp decrease in 

single authorship with respect the total output. In case of 2 authors, CAI decreased from 869.12 to 38.34. CAI for 3, 4, 5 and mega 

(more than 5 authors) authors has shown an increase in the trend in co-authorship pattern. Highest CAI is observed in single 

authorship i.e. 1196.36.  

Year 
Total 

Papers 
1 

Author 

CAI for 
1 

Author 

2 
Author 

CAI for 
2 

Author 

3 
Author 

CAI for 
3 

Author 

4 
Author 

CAI for 
4 

Author 

5 
Author 

CAI for 
5 

Author 

Mega 
authors 

CAI for 
Mega 

Author 

2005 2 0 0.00 2 869.12 0 0.00 0 0.00 0 0.00 0 0.00 

2006 11 2 826.57 4 316.04 3 68.59 0 0.00 1 137.76 1 141.39 

2007 19 5 1196.36 7 320.20 6 79.42 1 15.71 0 0.00 0 0.00 

2008 12 0 0.00 2 144.85 6 125.74 4 99.49 0 0.00 0 0.00 

2009 14 0 0.00 3 186.24 10 179.64 1 21.32 0 0.00 0 0.00 

2010 18 1 252.56 5 241.42 7 97.80 5 82.91 0 0.00 0 0.00 

2011 26 0 0.00 6 200.57 5 48.36 15 172.20 0 0.00 0 0.00 

2012 36 0 0.00 1 24.14 19 132.73 11 91.20 4 168.38 1 43.20 

2013 35 0 0.00 4 99.33 14 100.60 11 93.81 4 173.19 2 88.87 

2014 58 1 78.38 5 74.92 34 147.42 16 82.34 1 26.13 1 26.81 

2015 67 2 135.71 5 64.86 41 153.90 15 66.82 3 67.85 1 23.21 

2016 52 0 0.00 8 133.71 22 106.40 18 103.32 1 29.14 3 89.73 

2017 68 0 0.00 3 38.34 22 81.36 33 144.85 6 133.71 4 91.49 

2018 63 1 72.16 4 55.18 13 51.89 33 156.35 7 168.38 5 123.43 

2019 86 1 52.86 7 70.74 24 70.18 31 107.59 11 193.83 12 217.01 

2020 24 0 0.00 2 72.43 9 94.31 4 49.75 1 63.14 8 518.42 

Total 591 13   68   235   198   39   38   



Table 6: Citation wise distribution of Papers 

Year  Paper Citation 
Citation per 

Paper 

2005 2 37 18.50 

2006 11 599 54.45 

2007 19 476 25.05 

2008 12 242 20.17 

2009 14 478 34.14 

2010 18 622 34.56 

2011 26 394 15.15 

2012 36 442 12.28 

2013 35 533 15.23 

2014 58 511 8.81 

2015 67 1101 16.43 

2016 52 379 7.29 

2017 68 511 7.51 

2018 63 476 7.56 

2019 86 136 1.58 

2020 24 8 0.33 

Total 591 6945 Average = 17.44 

 

Citation is an important parameter in bibliometric analysis and it refers to the number of times a 

published research work is referred by other researcher in their research work. The table 6 and 

the figure 3 shows the number of documents cited year wise in the publication of CIPET. 

Fig 4: Citation wise distribution of paper 
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The year 2006 marks the highest citation 599 in 11 publication with citation per paper 54.45. 

Highest citation 1101 is also recorded in the year 2015, but in 67 publications hence, citation per 

paper is less 16.43 as compared to the year 2006. 

CONCLUSION 

From the above study it can be concluded that the scientific research output of CIPET has grown 

significantly from 2005 to 2020. The analysis indicates multiple authorship pattern is dominating 

in the publication of CIPET. Three authored publication is the highest number of publication 

which is 235 articles followed by 4 authored publications i.e. 198. The annual growth rate is 

maximum 450% in the year 2006. Highest collaborative index 3.84 is recorded in the year 2017 

followed by 3.72 in the year 2012. The DC is highest 1 in the years 2005, 2008, 2009, 2011-13, 

2016-17 and 2020 and lowest 0.74 in the year 2007. Highest CC 0.57 is observed in the year 

2007 and lowest 0.27 in the year 2020. The highest MCC 0.67 was observed in the year 2005 

and lowest 0.27 in the year 2020. The average DC, CC and MCC are 0.96, 0.35 and .037 

respectively. Highest CAI is observed in single authorship i.e. 1196.36 in the year 2007. A total 

of 6945 citations were shared by 591 articles during the period from 2005 to 29.02.2020. Highest 

number of citation 1101 is recorded in the year 2015. 
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