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  The study aims to evaluate the trend and productivity on Aerospace from 2018 to 2022, as 

reflected in the Web of Science database. The keyword “Aerospace” was applied as a topic to extract the 

required data. Totally 14111 records were downloaded for this analysis. The retrieved data were 

analyzed using the Microsoft-excel package, Bibexcel, Histcite and VOSviewer software. The study has 

been designed to assess the scientometric parameters such as annual growth rate, relative growth rate, 

doubling time at the international level. The maximum number of articles was published in 2022 with 

3945(27.91%) records. Peoples R china has published 3552(25.17%) articles compared than other 

countries. The most productive author is “Li Y” with 75(0.53%) records. This study concluded that Aerospace 

productivity has significantly increased in the selected years. 

Keywords: Aerospace, Scientometrics, Annual Growth Rate, Relative Growth Rate, Doubling Time. 

2583-7354/© 2023.  Dinakaran M, and Gomathi P. This is an open access article distributed under the Creative Commons Attribution 

License(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided 

you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were 

made. 

 

 
1. INTRODUCTION  

Aerospace is a term used to collectively refer to 
the atmosphere and outer space. Aerospace activity is 
very diverse, with a multitude of commercial, industrial 
and military applications. Aerospace organizations 
research, design, manufacture, operate, or maintain 
both aircraft and spacecraft The beginning of space and 
the ending of the air is considered as 100 km (62 mi) 
above the ground according to the physical explanation 
that the air pressure is too low for a lifting body to 
generate meaningful lift force without exceeding 
orbital velocity. Modern aerospace began with 
Engineer George Cayley in 1799. Cayley proposed an 
aircraft with a "fixed wing and a horizontal and vertical 
tail," defining characteristics of the modern airplane. 
Various study findings shows that air transportation 

contribution has play a significant role in the country’s 
economy and social development Daley (2009).  

Airports have evolved into key business centres 
in the last four decades, serving a variety of business 
models in addition to providing transportation 
infrastructure. Service quality, which is critical for 
airports to maintain a competitive edge, is a major area 
of research in the aviation literature (Baklr et al., 
2022). The scientists Nalimov and Mulchenko defined 
Scientometrics as “the application of those quantitative 
methods which are dealing with the analysis of science 
viewed as an information process” (Nalimov & 
Mulchenko, 1969). As well as, Scientometrics can be 
defined as the “quantitative study of science, 
communication in science, and science policy” (Hess, 
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1997).  The scientometric approach will be helpful to 
redirect the future direction based on the results 
discussed in this study. 

2. REVIEW OF RELATED LITERATURE 
Ganguli (2008) has investigated an analysis of 

recent Aerospace research in India during 2000-2008 
through the Scopus database, used by Aero and India 
keywords. The scope of his study was identifying the 
recent trends and emerging Countries, and 
Instructions. Country Singapore was identified as the 
most produced publications than other countries with 
1321 records, and the Indian Institute of Science, 
Bangalore has found the most produced Indian 
institutions. Martin, et al., (2018) have made a 
research on the Growth of literature on Aerodynamic 
research: A Scientometric study to find out the Growth 
of Aerodynamics literature. The Scopus database used 
for their data collection from 2006-2015 were 41628 
records indexed and the Aerodynamics term was used 
for collecting data. Microsoft Excel is used for 
computation. Their study concludes that the 
Aerodynamics literature has a growth trend.  

Aswathy and Gopikuttan (2012) have made a 
scientometric based research on Journal of spacecraft 
and rockets. It was published by American Institute of 
Aeronautics and Astronautics during 2006-2010 which 
includes 780 papers and 15648 references. They were 
analyzed various parameters growth pattern, 
authorship patterns, distributions of subject, yearly 
output, institution, geographical area, degree of 
collaboration among the authors and Lotka‟s law of 
authors productivity. The study concluded that main 
outcome is universities are the most productive sector 
as well as the most productive country is USA. 
GhaviDel et al. (2022) explore the Centrality 
indicators of the co-authorship network of researchers 
in scientometrics approach through Web of science 
database. The scientists were applied the analytical 
approach to visualized the co-authorship network in 
micro and macro level. The population of the study was 
aerospace researcher (153994 documents and 154450 
authors) from 1945 to 2021. The research findings 
show that co-authorship network was low and poor 
coherence. 

Prathap, G (2005) conducted a scientometric 
study on the topic of assessment of academic 
aeronautical research in india based on data from 
Scopus database from 1996-2005. The author was 
collected 433 records for the analysis, totally 117 
authors are contributed in the research. Among the 
authors category single authors are contributed highly 
with 58 papers and institutional matrix revealed that 
the institute NAL (Nation Aerospace Laboratories) has 
got first rank. The author concluded that industrial 
sectors hardly contribute to academic research in 
aeronautical engineering. Santhakumar and 

Mahalakshmi (2022) mapped a scientometric 
analysis for the research on aerodynamics: quantity 
and quality assessment during 2012-2021 across the 
world. Required data for their study have collected by 
using Web of Science database. Totally 8843 records 
were indexed in the field of aerodynamics. The authors 
have analyzed the authorship and collaboration trends 
and degree of collaboration. 

3. OBJECTIVES OF THE STUDY 
The main objectives of the study are to analysis 

the annual growth rate, relative growth rate and 
doubling time and other objectives are analysis the 
authors, keywords, journals, countries, documents, 
institutions and languages level measurement of 
aerospace research. 

4. METHODOLOGY 
The study on Aerospace required data has been 

collected from the Web of Science bibliographic 
database, which is published by Clarivate Analytics. 
The data has been retrieved by using the term (TITLE-
ABS-KEY= “Aerospace”; Timespan= 2018-2022. Total 
of 14111 records were retrieved. The collected data 
was analyzed through Bibexcel and histcite software, 
VOS viewer visualization software and Microsoft excel 
employed to find out computational data. 

5. DATA ANALYSIS AND INTERPRETATIONS 
Table:-1 Year-wise Publications 
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 - 

2 2019 2325 4195 16.6
1 

29.7
2 

24.3
3 

3 2020 2666 6861 18.8
6 

48.6
2 

14.6
6 

4 2021 3305 1016
6 

23.4
1 

72.0
4 

23.9
6 

5 2022 3945 1411
1 

27.9
1 

100 19.3
6 

Total 14111  100   

 
Table 1 and Figure 1 shows that Year-wise 

Publications of Aerospace during the period 2018-
2022 were published 14111 records. The highest 
numbers of articles were published in 2022 with 3945 
records (27.91%), followed by 2021 with 3305 records 
(23.41%). The lowest number of articles was published 
in the year 2018 with 1870 (13.21%). This observation 
confirms that Aerospace research gradually got 
increased from 2018-2022. The Annual growth rate 
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has calculated for determine the annual growth of the 
publications. The Annual growth rate (AGR) has 
suggested by (Kumar and Kaliaperumal, 2015). It 
has calculated using the formula as mentioned below   

AGR = End value – First value/First value*100 
Figure:-1 Year-wise publications 

 
 

Table:-2 Relative growth rate and Doubling time 
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Relative growth rate and doubling time has 

were calculated, the highest relative growth rate is 1.27 
in the year 2022. And the lowest relative growth rate is 
0.59 in the year 2019. The highest doubling time is 1.17 
in the year 2019 and the lowest doubling time is 0.54 in 
the year 2022. It can be identified the relative growth 
rate as an increasing trend and doubling time 
decreasing trend. 

Table:-3 Most eminent author’s publications 
S.No Author Records % Citations 

1 Li Y 75 0.53 1401 

2 Wang J 75 0.53 1618 

3 Wang B 63 0.44 1238 

4 Wang Y 61 0.43 1249 

5 Zhang H 60 0.42 1344 

6 Zhang Y 57 0.4 1226 

7 Liu Y 54 0.3 1292 

8 Liu J 50 0.35 1381 

9 Wang H 49 0.43 1230 

10 Li H 46 0.32 1260 

11 Others 13521 95.85  

 14111 100  

Top 10 eminent authors were recognized in 
Aerospace research. They published between 75-46 
papers during 2018-2022. Li Y has occupied the first 
rank with 75 publications followed by Wang J with 75 
publications, and Wang B with 63 publications; the 
remaining authors have contributed less than 46 
Publications. 

 

 
Figure:-2 Co-authors network 
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Table:-4 Country-wise distributions 

S.No Country Records % 

1 Peoples R China 3552 25.17 

2 USA 1506 10.67 

3 India 1023 7.24 

4 UK 891 6.31 

5 Germany 494 3.5 

6 Italy 462 3.27 

7 Canada 346 2.45 

8 France 327 2.31 

9 South Korea 262 1.85 

10 Australia 261 1.84 

11 Others 4987 35.39 

Total 14111 100 

 
Country-wise distribution of publications 

output on Aerospace total number of records observed 
in the study is 14111 during the period 2018 - 2022. 
The findings results reveal that 3552 records on 
Aerospace published by the Peoples R China were 
considered the most productive country. The second 
rank is gained USA with 1506 records. The third rank 
has obtained by India since it produced 1023 records. 
This table reveals that the Peoples R China is the most 
produced country with 3552 records. 

Table:-5 Institutions-wise distributions 
S.N
o 

Institution Records % Citations 

1 Chinese 
Academy of 
Science 

446 3.16 5860 

2 Harbin 
Institute of 
Technology 

411 2.91 4419 

3 Northwester
n 
Polytechnic 
University 

359 2.54 6100 

4 Beihang 
University 

317 2.24 2865 

5 Nanjing 
University 
Aeronaut 
and 
Astronaut 

300 2.12 3592 

6 Xi An Jiao 
Tong 
University 

223 1.58 3473 

7 Shanghai 
Jiao Tong 
University 

199 1.43 3512 

8 Dalian 196 1.38 2466 

University 
Academy 
Science 

9 University of 
Chinese 
Academy 
science 

191 1.35 1946 

10 Tsinghua 
University 

165 1.19 2717 

11 Others 11304 80.10  
Total 14111 100  
 

Table 5 explores that the Institutions-wise 
distributions on aerospace from this table, It confirms 
that the Chinese Academy of Science has play a vital 
role in aerospace research, it has produced 446(3.16%) 
with 5860 citations. Subsequently, Harbin Institute of 
technology has produced 411(2.91) records with 4419 
citations. Furthermore, Institutions are published less 
than 411 records. From this observation, the Chinese 
Academy of Science is an Institution has contributed a 
significant publication on aerospace. 

Table:-6 Journals-wise distributions 
S.No Journal Records % 

1 International Journal 
of Advanced 
Manufacturing 
Technology 

350 2.48 

2 Materials 219 1.55 

3 IEEE Access 196 1.38 

4 Composite Structures 174 1.23 

5 Metals 145 1.02 

6 Applied Sciences-
Basel 

128 0.9 

7 Composites Part B-
Engineering 

104 0.73 

8 Journal Of 
Manufacturing 
Processes 

104 0.75 

9 Materials Research 
Express 

97 0.68 

10 Sensors 95 0.69 

11 Others 12499 88.59 

Total 14111 100 

 
The Journals-wise distribution of the top ten 

most prominent journals order was identified. The 
most productive journal is the International Journal of 
Advanced Manufacturing Technology i.e. 350(2.48%) 
records. The second most produced journal is Materials 
219(1.55%) records. The lowest-produced journal in 
the top ten journals is Sensors 95(0.69) records. The 
International Journal of Advanced Manufacturing 
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Technology is identified as the most prominent journal 
in the study of Aerospace. 

Table:-7 Documents-wise distributions 
S.No Document type Records % 

1 Article 8286 58.72 

2 Review 843 5.97 

3 Article; Proceedings 
Paper 

240 1.7 

4 Editorial Material 133 0.94 

5 News Item 29 0.2 

6 Article; Early 
Access 

27 0.19 

7 Meeting Abstract 21 0.14 

8 Correction 9 0.06 

9 Review; Book 
Chapter 

5 0.03 

10 Letter 4 0.02 

11 Book Review 4 0.02 

12 Article; Book 
Chapter 

2 0.01 

13 Review; Early 
Access 

2 0.01 

14 Biographical-Item 2 0.01 

15 Article; Retracted 
Publication 

1 0 

16 Meeting 1 0 

17 Reprint 1 0 

The Table 7 indicates the document type-wise 
distribution of Aerospace research. There are 17 items 
of publications identified in the study. Articles were 
observed with 8286(58.72%) records has obtained out 
of 14111 records, followed by the form of Review 
which got the second position among the 11 items 
843(5.97) records. The lowest records were published 
by Meeting abstracts with 21 records 0.14%. 

Table:-8 Keywords occurrences 
S.No Keyword Records % 

1 Mechanical-Properties 1102 7.8 

2 Behavior 1047 7.41 

3 Microstructure 711 5.03 

4 Design 649 4.59 

5 Performance 604 4.28 

6 Model 449 3.18 

7 Optimization 418 2.96 

8 Composites 368 2.6 

9 Strength 367 2.6 

10 Simulation 298 2.11 

 
The keywords-wise occurrences of the top ten 

keywords was identified respectively. The highest 
times the Mechanical properties keyword is used 

1102(7.8%). The second most used keyword is 
Behavior used 1047 times (7.41%). It confirms that 
Mechanical properties is a frequently used keyword in 
the research on Aerospace, the word Simulator has 
been used less number of times i.e. 298(2.11%) within 
the selected top ten keywords. 

 
 

 
Figure:-8 Keywords occurrences 

 
Table:-9 Languages-wise publications 
S.No Language Records % 

1 English 9451 66.97 

2 Chinese 124 0.87 

3 Turkish 10 0.07 

4 German 9 0.06 

5 Portuguese 7 0.04 

6 Spanish 4 0.02 

7 Korean 3 0.02 

8 French 2 0.01 

 
Table 9 indicates the Languages-wise 

distributions on Aerospace research. It has identified 
above the table English is a language widely preferred 
by researcher to do a research on Aerospace, it has 
produced 9451(66.97%) records than other languages. 
Followed by English, Chinese language has preferred 
by authors, it has published 124 records with 0.87%, 
Furthermore, Turkish, German and Portuguese 
languages are used by researchers in the Aerospace 
research. 

6. FINDINGS  
In Aerospace research out of 14111 records, 

the maximum number of articles was published in 
3945 with 27.91%. Annual growth rate between the 
years 2018-2019 has significantly increased. The 
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relative growth rate of publications has shown an 
increasing trend from 0.59 to 1.27 and the doubling 
time of publications has shown decreased from 1.17 to 
0.54. Among the most prolific authors, “Li Y” has 
published 75 records 0.53%, he has identified as the 
most productive author in Aerospace research. The 
international Journal of Advanced Manufacturing has 
produced wide range of publication on Aerospace, it 
has published 350(2.48) records. Peoples R china has 
been published 3552(25.17%) records than other 
countries. The prime keyword observed in the study is 
“Mechanical properties” with 1102 publications 7.8%. 

7. CONCLUSION 
This study results concluded that Aerospace 

research has consistently increased across the world 
from 2018-2022. Peoples R china has contributed 
predominant place on Aerospace publications and 
International journal of advanced manufacturing has 
produced large number of articles on Aerospace 
research it has identified as research domain in 
Aerospace.  The author Li y has identified most prolific 
scientist in Aerospace. Furthermore, NASA (National 
Aeronautics and Space Administration) will 
concentrate on priority areas, like advance air mobility,  
carbon emission and sustainability, hypersonics and 
supersonics, certification, advanced system 
engineering tools techniques, autonomy, artificial 
intelligence machine learning, resilient and assured 
systems, advanced manufacturing and advanced 
materials to enhance innovation technology in 
Aerospace industry..  
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