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ABSTRACT

	
Aims: Research on Metal-Organic Framework (MOF) has increased in India, especially in the past twenty years, but the research landscape and the distribution of authorship are not immediately clear. It is unclear who the more productive researchers are, how interactions happen, and what the larger community looks like for MOF research in India. Understanding this is needed in order to evaluate research contributions, understanding and identify areas of expertise, and strategically situate research productivity. This study seeks to begin to assess this body of work through the application of Lotka's Law to evaluate author contributions for MOF research published in India from 2000 to 2024 and to evaluate some aspects of collaboration that have occurred. The study is designed to assess quantitatively, and from a scientometric perspective, author contributions and collaboration transnationally.
Study design:This scientometric study employs a quantitative, descriptive, and analytical design groundedin the retrospective review of secondary sourcesinacademic database.
Place and Duration of Study:The study based on  Indian research literature on Metal organic Frame work published over twenty year period from 2004-2024.
Methodology:The primary data were sourced from the Web of Science database by using the keywords: "Metal-Organic Framework" and "India" within the address field. A total of  8451 records were exportedand saved in a plain text format for further analysis. The data that was downloaded is the input for the HistCite to analyze citation and research trends. Besides, the bibliographic data were parsed through Bibexcel to assess author productivity and collaboration networks and observe publication patterns. This method enables a representative quantitative and scientometric evaluation of the research in Indian Metal-Organic Framework in terms of author contributions, collaboration methods, and author productivity in relation to Lotka's Law. All the data that were processed have been properly presented and visualized in Google Sheets aligned with the study objectives. 

Results:The findings indicate that there has been a steady growth in the number of publications from only a few papers in the early 2000s to more than a double of the total papers after 2010. Almost all of the papers, i.e. 98.63%, were co-authored, and the average number of authors per publication was nearly five, thus reflecting a robust culture of collaboration and interdisciplinary research. When examining authorship distribution as per Lotka's,  saw that 69.17% of authors had contributed only one paper, and a very small number of the most productive authors accounted for a large proportion of the total output, which is consistent with the inverse-square law. The K–S test (0.00794) result showed that the Lotka distribution was a good fit. The Price's Law was not valid, thus pointing to the fact that this research area is open to many rather than a few contributors.
Conclusion:The research captures the evolution of the Indian MOF study from simply individual efforts to a highly collaborative, globally influential, and institutionally supported research ecosystem, thus emphasizing the critical role of interdisciplinary cooperation and inclusive participation in scientific productivity and impact.
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1. INTRODUCTION

MOFs are crystalline materials that are made up of metal ions or clusters linked to organic ligands to form one-, two- or three-dimensional porous structures. These frameworks are characterized by their high surface area, tunable pore sizes, and structural versatility, which make them ideal candidates for applications in gas storage, catalysis, drug delivery, and environmental remediation (Yaghi, Li, & Li, 1995; Kitagawa, Kitaura, &Noro, 2004). It is only in the last few years that the significance of MOFs has come to the world’s attention, culminating in the 2025 Nobel prize in chemistry being awarded to Susumu Kitagawa, Richard Robson and Omar Yaghi for their work on these materials (Greenaway, 2025). Their work helped design MOFs which store gases, capture carbon dioxide and create novel reactionsMOF research in India has really exploded over the last 20 years. Indian scientists have introduced novel contributions in synthesis, structure characterization and functional applications of MOFs addressing energy, environment and materials science-related challenges. Even with such an increase, Indian authors’ publication remains an under-served frontier. Understanding the productivity of authors is essential for identifying prolific researchers, collaboration networks, and knowledge hubs in the field.
Scientometric analysis with the application of bibliometric laws, in this case Lotka's Law, provides a quantitative approach to gauge what appears to be author productivity. Lotka's Law can indicate that a small number of authors produce the majority of publications, and the majority of authors produce a small number of publications. Looking at productivity in this manner can demonstrate the preponderance of prominent researchers within the Indian Research Institute community focused on MOF research. Subsequently, this may provide insights into which authors to follow-up with for further research policy, funding, or collaborations. This study focuses on analyzing author productivity as measured through the publications in Indian MOF research publications from 2000 to 2024 applying Lotka's Law with respect to the overall population scholarly articles. While the productivity is likely to correlate with other countries, the application of Lotka's Law will help to draw more inferences such as highly productive authors as well as collaboration within the community of researchers trained in the Indian Research Institute of MOF. In connection to the structure, development and growth dynamics of the Indian MOF research community, highlighting opportunities for development or collaborations between authors particularly in regard to work that has been recognized through the Nobel Prize reward.

1.2 Review of  Literature
esearch​‍​‌‍​‍‌​‍​‌‍​‍‌ on Indian aroma has been the subject of analysis author productivity patterns, which indicate that few authors are responsible for a large number of publications. To measure this distribution, Lotka’s Law has been used, which essentially establishes To measure this distribution, Lotka's Law has been utilized, which confirms the usual inverse relationship between the number of authors and the number of publications. The study locates the main contributors and the most prolific authors who lead aroma research in India. Such information is useful for the assessment of the research, mapping of collaborations, and planning strategies in the ​‍​‌‍​‍‌​‍​‌‍​‍‌field.Hemavathy and Baskaran (2025) researched author productivity in Astrobiology publications (1991-2023) and analyzed 11,523 papers. They confirmed a skewed distribution of productivity along Lotka's inverse square law using the Kolmogorov-Smirnov test, and mostly authors believed to produce only one publication. Khan and Khan (2025), taking a similar approach, conducted a global bibliometric analysis in Library and Information Science literature (2000-2023) and confirmed Lotka's distribution of author productivity was present. Collaboratively, their data also confirmed that author's productivity in LIS has, and continues, to shift toward multi-authored publications.Shabani et al. (2025) reviewed a selection of portfolio optimization studies that were conducted in the domain of artificial intelligence, machine learning, or deep learning. Their findings indicated that 87.6% of authors published a single article, which is evidence of a Lotka-like decline in productivity effort of community members. This finding aligns with Mishra and Chatterjee (2024), who investigated author productivity in the field of nanomaterials, finding similar empirical evidence of Lotka's law, though the productivity dispersed briefly deviated from the theoretical model due to increased multi-authorship efforts.  In their application of Lotka's Law to reports in Scopus from 2019 to 2021 in the field of materials chemistry, Zhang et al. (2024) found that Lotka's Law was an appropriate model for characterizing researcher productivity, but again found deviances based on heightened institutional collaboration from China and the USA. In the field of sustainable agriculture, Bhatnagar and Singh (2025) observed that greater than 90% of authors made a single contribution, giving efficacy again to Lotka's research. Sarkar and Raj (2024) applied Lotka's Law through an empirical study of research output to renewable energy accounts in India, and found the empirical exponent value (n = 2.4) to hold to the theoretical tenets of Lotka's contribution. Chakraborty et al. (2024) also investigated publication reports of environmental chemistry, and also found strong conformity in empirical findings to Lotka's Law, further observing that first authors who published one article comprised 78% of the total authorship. Almeida and Torres (2024) expanded on the analysis to information systems research, emphasizing that Lotka's Law continues to hold in multi-disciplinary, technology-driven disciplines. Saini et al. (2025) explored biotechnology literature indexed in the Web of Science, and while author productivity followed an inverse-square relationship, there were regional differences in the productivity exponent values. Kushairi and Ahmi (2021) used Lotka's Law to study flipped classroom research, and the extent of author productivity confirmed an inverse relationship, where most authors had only one publication, while only a minority had many. Their study found there was analysis of twin patterns, showing that the publication of co-authored papers was increasing, which indicated an overall shift in educational technology towards collaboration in research.

2. methodology

The research applies a web-based literature survey to assess author productivity in Indian Metal-Organic Framework (MOF) research from 2000-2024. The primary data were sourced from the Web of Science database by using the keywords: "Metal-Organic Framework" and "India" within the address field. The relevant records were saved in a plain text format for further analysis. The data that was downloaded is the input for the HisCite tool to analyze citation and research trends. Besides, the bibliographic data were parsed through Bibexcel to assess author productivity and collaboration networks and observe publication patterns. This method enables a representative quantitative and scientometric evaluation of the research in Indian Metal-Organic Framework in terms of author contributions, collaboration methods, and author productivity in relation to Lotka's Law. All the data that were processed have been properly presented and visualized in Google Sheets aligned with the study objectives. 
The Study Objectives are:

1.	To assess publication trends in Indian MOF research from 2000 to 2024.
2.	To examine authorship patterns and identify prolific authors in Indian MOF research.
3.	To examine collaboration patterns among Indian MOF researchers.
4.	To analyze the distribution of publications among authors in line with Lotka’s Law.
5.	To test the applicability of Price’s Square Root Law in Indian MOF research publications.


3. results 
3.1 Authorship and Publication Trends (2000–2024)
The examination of publication and authorship data from 2000 to 2024 reveals a definite trend in research output and authorship collaborations. The period 2000-2005 is marked with very little activity, with less than 30 publications each year and a smaller number of authors. From 2006 onwards, a steady upward trend is visible, a rapid development was made after 2010, which is also the time when research in the digital world has been broadly expanded. The years from 2015 to 2020 show a time of great productivity when the number of publications increased from 257 in 2015 to 653 in 2020, and a significant number of publications were co-authored, especially where authorship aggregated above five. The period from 2021 to 2024 experienced the most significant increase, with 2024 indicating a peak of 1,724 publications with 9,568 authors, thus, it can be inferred that large-scale research collaboration has taken the lead quite significantly.

Table 1.	Authorship and Publication Trends

	Year
	1
	2
	3
	4
	5
	 Above 5
	Total
Publn.
	Total No. 
of Authors

	2000
	0
	0
	1
	0
	1
	0
	2
	8

	2001
	0
	1
	1
	0
	3
	0
	5
	20

	2002
	0
	0
	5
	1
	0
	1
	7
	25

	2003
	0
	2
	6
	2
	0
	0
	10
	30

	2004
	0
	7
	3
	1
	1
	1
	13
	40

	2005
	1
	9
	7
	4
	3
	3
	27
	89

	2006
	1
	8
	11
	4
	1
	3
	28
	95

	2007
	0
	9
	14
	2
	3
	3
	31
	101

	2008
	1
	11
	17
	4
	4
	4
	41
	135

	2009
	8
	15
	27
	11
	14
	4
	79
	260

	2010
	3
	21
	19
	14
	15
	5
	77
	276

	2011
	3
	23
	28
	23
	18
	14
	109
	404

	2012
	3
	18
	35
	28
	23
	24
	131
	531

	2013
	5
	27
	26
	60
	32
	2
	152
	591

	2014
	9
	63
	51
	16
	43
	82
	264
	1046

	2015
	4
	40
	73
	51
	43
	46
	257
	1049

	2016
	8
	51
	84
	58
	50
	80
	331
	1415

	2017
	8
	69
	67
	54
	75
	120
	393
	1711

	2018
	5
	69
	95
	83
	88
	134
	474
	2168

	2019
	11
	80
	99
	111
	81
	186
	568
	2730

	2020
	6
	93
	105
	104
	111
	234
	653
	3257

	2021
	9
	82
	128
	144
	116
	297
	776
	4045

	2022
	5
	114
	145
	163
	156
	394
	977
	5247

	2023
	12
	133
	197
	218
	191
	571
	1322
	7276

	2024
	14
	252
	258
	272
	276
	652
	1724
	9568

	Total
	116
	1197
	1502
	1428
	1348
	2860
	8451
	42117



3.2 Analysis of Single and Multiple Authorship with Degree of Collaboration

The authorship study over the period 2000-2024 reveals a very collaborative pattern of researchinvolvement(Table2). Out of 8,451 publications, only 116 (1.37%) were single-author works, while 8,335 (98.63%) were multi-authored, thus mainly indicating joint research engagement. The degree of collaboration has been calculated as 
C = Nm/ Nm + Ns 
Nm = Number of multi-authored publications.
 Ns = Number of single-authored publications.
If C = 1, all publications are jointly authored, meaning full collaboration.
If C = 0, all publications are single-authored, meaning no collaboration.
C = Nm/ Nm + Ns ;    8335/8335+116=0.98
Values approaching 1 signify a greater extent of cooperative activity among researchers. (C = 0.98) indicates that practically all research outputs have been developed through collaborative and/or collegial efforts. The Collaborative Index (CI = 4.98), (i.e. Total Number of Authors/Total Number of Publications), indicates that nearly three to five authors have contributed to each publication, a point that also supports the ongoing use of group-based scientific inquiry.

Table 2.	Analysis of single and multiple Authorship with Degree of Collaboration

	Category
	Value

	Single Authorship (Ns)
	116

	Multiple Authorship (Nm)
	8,335

	Total Publications (N)
	8,451

	Total Number of Authors
	42,117

	Collaborative Index (CI)
	4.98

	Average % of Single Authorship
	1.95%

	Average % of Multiple Authorship
	98.05%

	Average Degree of Collaboration (C)
	0.98




3.3 Most Prolific Indian Authors

Tables 3 shows the leading 10 researchers working on Metal-Organic Hybrid (MOH) investigations in India represent nearly equal importance using the metrics of productivity and research impact. In terms of publications, the leading researchers are Kumar Abhinav and Maji Tapas Kumar. In terms of citations, the leading researchers are Banerjee Rahul, Deep Akash and GhoshSujit K. All of these researchers are very highly cited internationally and their research is often cited by researchers worldwide, which shows how significant their research is. Significant research institutes include, Lucknow University and Jawaharlal Nehru Centre for Advanced Scientific Research, IISER Pune, IISER Kolkata, IITs which then indicates the wide research community across the country. The h- index of Indian authors range from 34 to 91, indicating consistent publication of very high quality research. 

Table 3.	Most prolific Indian Authors (Top 10 Only)

	Sl No.
	Author
	Recs
	TLCS
	TGCS
	Institution
	h index

	1
	Kumar Abhinav
	148
	0
	5448
	Lucknow University 
	47 

	2
	Maji Tapas Kumar
	147
	0
	7365
	Jawaharlal Nehru Centre for Advanced Scientific Research 
	 51

	3
	Kim Ki-Hyun
	131
	0
	13916
	HanyangUniversity,South Korea
	 125

	4
	Deep Akash
	112
	0
	8544
	The Institute of Nano Science and Tchnology, Punjab 
	 67

	5
	GhoshSujit K.
	108
	0
	12882
	Indian Institute of Science Education & Research (IISER) Pune 
	 65

	6
	DhakshinamoorthyAmarajothi
	99
	0
	8905
	 Madurai Kamaraj University
	 67

	7
	Banerjee Rahul
	98
	0
	9302
	Indian Institute of Science Education & Research (IISER) - Kolkata 
	 91

	8
	BiswasShyam
	98
	0
	3361
	Indian Institute of Technology (IIT) - Guwahati 
	34

	9
	Ahmad Musheer
	88
	0
	2375
	Aligarh Muslim University , Uttar Pradesh
	 38

	10
	BharadwajParimal K.
	79
	0
	4148
	Indian Institute of Technology (IIT) - Kanpur 
	 58




3.4 Law Inverse Square Law of Scientific Author Productivity

Law Inverse Square Law of Scientific Author Productivity (Table 4) states the relationship between the number of publications (X) and the proportion of authors can be described by the equation Y=C/Xn where Y is the relative frequency of authors who produced X publications, and C and n are constants for each area of research. To be more precise, an author who produces two publications on an average will be responsible for approximately one-fourth of the total publications, while an average author will be a contributor of three publications to one-ninth of the total publications. Approximately 60% of publications are from authors producing one publication (Lotka 1926). Overall the proportion of the total publications contributed by authors producing n publications is inversely related to n2, or 1/n2, and this relationship is also referred to as the Inverse Square Law (Tsay 2003).






Table 4.	Lotka’s Law Inverse Square Law of Scientific Author Productivity

	No. of Papers (x)
	No. of Authors (y)
	No.of Contribution (Y)
	ΣX = log x
	ΣY = log y
	ΣX*Y
	ΣX*X

	1
	13845
	13845
	0
	9.536
	0
	0

	2
	2878
	5756
	0.693
	7.965
	5.521
	0.48

	3
	1172
	3516
	1.099
	7.066
	7.763
	1.207

	4
	643
	2572
	1.386
	6.466
	8.964
	1.922

	5
	351
	1755
	1.609
	5.861
	9.433
	2.59

	6
	236
	1416
	1.792
	5.464
	9.79
	3.21

	7
	186
	1302
	1.946
	5.226
	10.169
	3.787

	8
	127
	1016
	2.079
	4.844
	10.073
	4.324

	9
	91
	819
	2.197
	4.511
	9.911
	4.828

	10
	73
	730
	2.303
	4.29
	9.879
	5.302

	11
	59
	649
	2.398
	4.078
	9.787
	5.751

	12
	46
	552
	2.485
	3.829
	9.515
	6.175

	13
	32
	416
	2.565
	3.465
	8.888
	6.578

	14
	43
	602
	2.639
	3.761
	9.928
	6.966

	15
	29
	435
	2.708
	3.369
	9.122
	7.334

	16
	16
	256
	2.773
	2.773
	7.689
	7.687

	17
	23
	391
	2.833
	3.135
	8.88
	8.027

	18
	11
	198
	2.89
	2.398
	6.924
	8.358

	19
	13
	247
	2.944
	2.565
	7.55
	8.667

	20
	9
	180
	2.996
	2.197
	6.583
	8.977

	21
	19
	399
	3.045
	2.944
	8.968
	9.274

	22
	4
	88
	3.091
	1.386
	4.286
	9.556

	23
	8
	184
	3.135
	2.079
	6.516
	9.826

	24
	12
	288
	3.178
	2.485
	7.897
	10.098

	25
	8
	200
	3.219
	2.079
	6.69
	10.371

	26
	7
	182
	3.258
	1.946
	6.341
	10.623

	27
	6
	162
	3.296
	1.792
	5.905
	10.864

	28
	3
	84
	3.332
	1.099
	3.662
	11.104

	29
	8
	232
	3.367
	2.079
	7.005
	11.336

	30
	4
	120
	3.401
	1.386
	4.718
	11.571

	31
	4
	124
	3.434
	1.386
	4.759
	11.793

	32
	4
	128
	3.466
	1.386
	4.804
	12.011

	33
	1
	33
	3.497
	0
	0
	12.233

	34
	3
	102
	3.526
	1.099
	3.875
	12.437

	36
	2
	72
	3.584
	0.693
	2.484
	12.852

	37
	1
	37
	3.611
	0
	0
	13.047

	38
	1
	38
	3.639
	0
	0
	13.242

	39
	3
	117
	3.664
	1.099
	4.029
	13.429

	40
	1
	40
	3.689
	0
	0
	13.611

	41
	3
	123
	3.714
	1.099
	4.083
	13.801

	42
	1
	42
	3.738
	0
	0
	13.971

	43
	2
	86
	3.761
	0.693
	2.606
	14.14

	46
	2
	92
	3.829
	0.693
	2.654
	14.672

	48
	1
	48
	3.871
	0
	0
	14.987

	49
	1
	49
	3.892
	0
	0
	15.152

	50
	1
	50
	3.912
	0
	0
	15.308

	52
	3
	156
	3.951
	1.099
	4.342
	15.613

	54
	1
	54
	3.989
	0
	0
	15.912

	55
	2
	110
	4.007
	0.693
	2.777
	16.056

	57
	1
	57
	4.043
	0
	0
	16.347

	58
	1
	58
	4.064
	0
	0
	16.515

	61
	2
	122
	4.111
	0.693
	2.85
	16.903

	64
	1
	64
	4.159
	0
	0
	17.303

	65
	1
	65
	4.174
	0
	0
	17.42

	67
	2
	134
	4.204
	0.693
	2.912
	17.671

	68
	2
	136
	4.219
	0.693
	2.922
	17.804

	69
	1
	69
	4.234
	0
	0
	17.923

	70
	2
	140
	4.248
	0.693
	2.94
	18.046

	71
	1
	71
	4.262
	0
	0
	18.162

	79
	1
	79
	4.369
	0
	0
	19.096

	88
	1
	88
	4.477
	0
	0
	20.046

	98
	2
	196
	4.585
	0.693
	3.177
	21.024

	99
	1
	99
	4.595
	0
	0
	21.107

	108
	1
	108
	4.682
	0
	0
	21.912

	112
	1
	112
	4.718
	0
	0
	22.262

	131
	1
	131
	4.875
	0
	0
	23.764

	147
	1
	147
	4.99
	0
	0
	24.9

	148
	1
	148
	4.997
	0
	0
	24.97

	2925
	20023
	42117
	229.437
	125.479
	279.57
	844.24




3.5 Kolmogorov – Smirnov (K–S) Test 

Kolmogorov – Smirnov (K–S) test (Massey 1951) to verify if Lotka’s law is matched or not under the condition that p-value is greater than thirty five.



Verify K-S statistic value to see if Lotka’s law were capable of hole for MOF’s research related publications. For N value is greater than 35, therefore K-S statistics method can be used to verify if Lotka’s Law could hold for the sample area publications. 
N= Sum of the Contributors,

N=42117    and at 1% significance level (α = 0.01), 

the critical constant cα=1.63c.

There for  K-S = 

   K-S =   =   =0.00794

K-S =0.00794

The tabulated dataset of authors (Table 4) consisted of 42117 authors — and of this total, 69.17% (29110) are single paper authors, 14.37% (6049) are multiple paper authors, or those who have published two papers, and a mere 5.85% (2461) are relatively prolific authors, or those who have produced three or more papers, which signifies that a very small proportion of all authors account for the majority of scientific production. The calculated Kolmogorov–Smirnov (K–S) critical value in this dataset was 0.00794. From the assumption that the K–S statistic (the maximum difference between the empowered or actual and theoretical distribution) was observed to be ≤ 0.00794 offers evidence in favor of the assumption that the author productivity distribution is consistent with Lotka's Law. Therefore, the minimal output by authors is concentrated in a small cadre of authors, and fits Lotka's characterization of the inverse-square relationship.


3.6Price’s Square Root Law

Price's Square Root Law (Price, 1963) proposes that half of the scientific papers are contributed by the square root of the total number of scientific authors. Table 5 shows that the total number of authors is 42117 and the total number of scientific papers was 8451 thus according to Price's Square Root Law √42117 authors are supposed to contribute 8451/2 = 4225.5 papers.

Therefore PSQ =√N = 42117

N =205.22 (205) Authors 

½ of 8451=4225.5 Papers

Core authors = √N = 205

The leading 205 authors account for approximately 50% of total publications (=4.225 out of 8,451). The contribution total of the top 142 authors is 5,644 total contributions, or 13.4% of total papers. Therefore, the top (core) authors contributed just 13.4% rather than the expected 50%, and correspondence with the Price’s Square Root Law from 2000 does not hold in this case. The publication productivity is not dominated by a small core of authors, and demonstrates broader participation and productivity, rather than being concentrated to a few authors.

Table 5.	Price’s Square Root Law

	X (Contribution)
	Y (Contributors
	% of Y
	Total Contribution (X×Y)
	% of Total Contribution
	Cumulative Contribution
	% Cumulative Contribution

	148
	1
	0.005
	148
	0.351
	148
	0.351

	147
	1
	0.005
	147
	0.349
	295
	0.7

	131
	1
	0.005
	131
	0.311
	426
	1.011

	112
	1
	0.005
	112
	0.266
	538
	1.277

	108
	1
	0.005
	108
	0.256
	646
	1.534

	99
	1
	0.005
	99
	0.235
	745
	1.769

	98
	2
	0.01
	196
	0.465
	941
	2.234

	88
	1
	0.005
	88
	0.209
	1029
	2.443

	79
	1
	0.005
	79
	0.188
	1108
	2.631

	71
	1
	0.005
	71
	0.169
	1179
	2.799

	70
	2
	0.01
	140
	0.332
	1319
	3.132

	69
	1
	0.005
	69
	0.164
	1388
	3.296

	68
	2
	0.01
	136
	0.323
	1524
	3.618

	67
	2
	0.01
	134
	0.318
	1658
	3.937

	65
	1
	0.005
	65
	0.154
	1723
	4.091

	64
	1
	0.005
	64
	0.152
	1787
	4.243

	61
	2
	0.01
	122
	0.29
	1909
	4.533

	58
	1
	0.005
	58
	0.138
	1967
	4.67

	57
	1
	0.005
	57
	0.135
	2024
	4.806

	55
	2
	0.01
	110
	0.261
	2134
	5.067

	54
	1
	0.005
	54
	0.128
	2188
	5.195

	52
	3
	0.015
	156
	0.37
	2344
	5.565

	50
	1
	0.005
	50
	0.119
	2394
	5.684

	49
	1
	0.005
	49
	0.116
	2443
	5.801

	48
	1
	0.005
	48
	0.114
	2491
	5.914

	46
	2
	0.01
	92
	0.218
	2583
	6.133

	43
	2
	0.01
	86
	0.204
	2669
	6.337

	42
	1
	0.005
	42
	0.1
	2711
	6.437

	41
	3
	0.015
	123
	0.292
	2834
	6.729

	40
	1
	0.005
	40
	0.095
	2874
	6.824

	39
	3
	0.015
	117
	0.278
	2991
	7.102

	38
	1
	0.005
	38
	0.09
	3029
	7.192

	37
	1
	0.005
	37
	0.088
	3066
	7.28

	36
	2
	0.01
	72
	0.171
	3138
	7.451

	34
	3
	0.015
	102
	0.242
	3240
	7.693

	33
	1
	0.005
	33
	0.078
	3273
	7.771

	32
	4
	0.02
	128
	0.304
	3401
	8.075

	31
	4
	0.02
	124
	0.294
	3525
	8.37

	30
	4
	0.02
	120
	0.285
	3645
	8.654

	29
	8
	0.04
	232
	0.551
	3877
	9.205

	28
	3
	0.015
	84
	0.199
	3961
	9.405

	27
	6
	0.03
	162
	0.385
	4123
	9.789

	26
	7
	0.035
	182
	0.432
	4305
	10.222

	25
	8
	0.04
	200
	0.475
	4505
	10.696

	24
	12
	0.06
	288
	0.684
	4793
	11.38

	23
	8
	0.04
	184
	0.437
	4977
	11.817

	22
	4
	0.02
	88
	0.209
	5065
	12.026

	21
	19
	0.095
	399
	0.947
	5464
	12.973

	20
	9(142)
	0.045 (0.75)
	180
	0.427
	5644
	13.401

	19
	13
	0.065
	247
	0.586
	5891
	13.987

	18
	11
	0.055
	198
	0.47
	6089
	14.457

	17
	23
	0.115
	391
	0.928
	6480
	15.386

	16
	16
	0.08
	256
	0.608
	6736
	15.994

	15
	29
	0.145
	435
	1.033
	7171
	17.026

	14
	43
	0.215
	602
	1.429
	7773
	18.456

	13
	32
	0.16
	416
	0.988
	8189
	19.443

	12
	46
	0.23
	552
	1.311
	8741
	20.754

	11
	59
	0.295
	649
	1.541
	9390
	22.295

	10
	73
	0.365
	730
	1.733
	10120
	24.028

	9
	91
	0.455
	819
	1.945
	10939
	25.973

	8
	127
	0.635
	1016
	2.412
	11955
	28.385

	7
	186
	0.93
	1302
	3.091
	13257
	31.477

	6
	236
	1.18
	1416
	3.362
	14673
	34.839

	5
	351
	1.75
	1755
	4.167
	16428
	39.006

	4
	643
	3.21
	2572
	6.107
	19000
	45.112

	3
	1172
	5.85
	3516
	8.348
	22516
	53.461

	2
	2878
	14.37
	5756
	13.667
	28272
	67.127

	1
	13845
	69.17
	13845
	32.873
	42117
	100

	Total
	20023
	100
	42117
	100
	 
	 




4. DISCUSSION  

The analysis of the Metal–Organic Hybrid (MOH) research in India from 2000 to 2024 shows a clear shift toward collaborative research style, with collaborative research efforts yielding 98.63% of total releases and a near average of five authors per production. The collaborative aspect of this work reflects the same global trend of collaboration in studies and publications in various scientific disciplines. According to Hemavathy and Baskaran (2025), a skewed distribution of productivity was detected in the context of increased authorship in the field of astrobiology, with the most authors writing only one article as confirmed by the Kolmogorov–Smirnov test. Khan and Khan (2025) found that the trend of multi-authored papers continued to be Library and Information Science extensively articles written. The shift towards a collaborative research style is gradually being accepted in every field. An analysis of author productivity in MOH research confirms that it follows Lotka's inverse-square law, where 69.17% of authors are responsible for only one publication, while a smaller number of highly productive authors account for most of the publications. The finding is in agreement with numerous studies over different scientific disciplines. For instance, Shabani et al. (2025) found that of the total number of authors contributing to the fields of Artificial Intelligence/Machine Learning/Deep Learning in portfolio optimization only 87.6% wrote one article. In the same way, Mishre and Chatterjee (2024) described the same pattern in the case of authorship in nanomaterials. Zhang et al. (2024) observed deviations from Lotka's inverse-square law among the collaborative members of institutions for the authoring of materials chemistry research. Bhatnagar and Singh (2025) as well as Sarkar and Raj (2024) similarly identified that single-paper authors dominated sustainable agriculture and renewable energy research, recording exponent values that were in line with the theoretical expectations (n = 2–2.4). Combined, these papers confirm that the productivity of authors is likely to have a very skewed distribution, with a few authors being highly prolific and contributing a large share of the research output. The K-S test employed in this study (0.00794) indicates conformity to Lotka’s Law and parallels previous studies in biotechnology (Saini et al., 2025), environmental chemistry (Chakraborty et al., 2024), and information systems research (Almeida and Torres, 2024), supporting the notion that while collaborative publication is gaining traction, the bulk of authors still contribute a few publications in a field, thus demonstrating an inherent skewed distribution of productivity among core, highly active authors. The analysis of Price’s Square Root Law in MOH research suggests an overall broad participation rather than a central small dominant group, which is contrary to initial expectations. This is in partial agreement with the work of Mishra and Chatterjee (2024) and Kushairi and Ahmi (2021), who both observed that increasing multi-authorship, allows for some redistribution of productivity among a larger sample of authors. The high engagement in MOH research in India suggests research in the field has benefitted from inclusive research collaborations/partnerships and institutional support that have enabled researchers to produce a high volume of research over the years. Findings from the current study confirm not only the applicability of Lotka’s Law to MOH research in India, but also highlight new trends in research collaboration that mirror trends found globally. The research results demonstrate a shift from research conducted by single authors to a highly collaborative, multi-institutional, and globally connected research culture; similar patterns have been observed in fields such as astrobiology, LIS, nanomaterials, biotechnology, and environmental chemistry.


5. LIMITATION AND RECOMMENDATION
This study is limited to the period 2000–2024 and isfocused only on Indian research in the field of MOH using data sourced from the Web of Science database;the analysis mainlydocumentsauthorship density and the application of Lotka’s Law andexcludes other investigationsin scientometrics such as citation impact, collaborative networks, and journal impact. Future research wouldbe able to widen the scope tofutureresearchperiod, andinclude additional databases (e.g., Scopus, PubMed, and Google Scholar) and documentauthorproductivitywithothermetrics more broadlytoextendthe findings on trends in research, collaboration, and scientific impact.

6. Conclusion

The study of Metal–Organic Hybrid (MOH) research in India from 2000 to 2024 reveals a significant growth in scientific output and a pronounced shift toward collaborative research. Multi-authored publications dominate, and author productivity follows Lotka’s inverse-square distribution, with most authors contributing only one or two papers while a small fraction accounts for disproportionately higher output. Though Price’s Square Root Law was not exactly fulfilled, which would have indicated a broader participation range rather than just a few key players, the outcomes are a real revelation of a research culture that is both socially inclusive and very productive. The health research in India, as evidenced by the Indian Ministry of Health publications, is not just a rising number of papers but also their growing impact worldwide. This is the result of solid backing by the institutions, good cooperation across various fields, and being deeply linked to the international scientific trends. 
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