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ABSTRACT

This study aims to assess the extent of usage of Consortium for e-Resources in Agriculture (CeRA) and its impact 
on overall research productivity of Indian Agricultural Universities (AUs). The data was retrieved from CeRA and 
SCOPUS. The study is limited to 61 AUs during the period 2015–2021, and excludes ICAR research institutions. 
The results revealed that the top 10 universities accounted for 50.02% of the total downloads from CeRA. The top 
nine universities in terms of publication output contributed 50.71% of total number of publications produced by all 
AUs combined. Furthermore, 73% of the top 10 highly cited papers of each of the top 20 AUs, were published after 
the implementation of CeRA. Universities and institutions that have high CeRA download activity, but relatively low 
research output, need to be sensitized about this gap, encouraging them to optimally utilise CeRA resources more 
effectively to enhance research productivity. 

Keywords: Agricultural research, Consortium for e-resources in agriculture, Impact assessment, 
Research productivity
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There are 76 Agricultural Universities under the aegis 
of Indian Council of Agricultural Research (ICAR), located 
across various regions of India. The ICAR is an apex body 
responsible for monitoring activities of all these universities, 
and maintaining a communication network across these, 
providing access to quality national and international 
journals (https://icar.gov.in). 

In 2007, the National Agricultural Innovation 
Project (NAIP) funded the establishment of Consortium 
for e-Resources in Agriculture (CeRA) at the Indian 
Agricultural Research Institute, New Delhi. All universities 
under NARES now rely primarily on CeRA for scholarly 
information published in national and international journals 
and reports, supporting their efforts in teaching, research 
and extension (Sudhier 2011, Chandrasekharan et al. 2012, 
Veeranjaneyulu and Ramaiah 2013, Veeranjaneyulu 2015, 
Kumar and Veeranjaneyulu 2018).

At present, CeRA provides access to over 2,670 journals 
including 600 open-access titles (http://www.cera.jccc.in). 
Since its inception, CeRA has significantly contributed 

India to ascend from 11th (2006) to the 4th rank (2020) 
in the SCImago Journal and Country ranking. The total 
publication output in agriculture and biological sciences 
has increased substantially, from 2,845 publications in 
1997 to 14,072 in 2020. Although, a few studies have been 
conducted on the usage of CeRA by AUs (Francis 2011, 
Motebennur 2012, Singh and Kumar 2012, Rathod 2020, 
Sharma 2022, Hadimani et al. 2023), there has been no 
known systematic attempt to measure the impact of CeRA 
on research productivity within these institutions in India. 

Hence, study aimed to analyse the pattern and growth 
of CeRA publication downloads across all AUs; to examine 
the publication trends of AUs and its growth as indexed 
in SCOPUS; to explore the relation between the number 
of CeRA downloads by respective institutions and their 
publication output indexed in SCOPUS; to evaluate the 
impact of compound annual growth in the number of 
downloads on the publication performance of AUs.

MATERIALS AND METHODS
The data were obtained from two primary sources, the 

CeRA portal and SCOPUS database (https://www.scopus.
com). Key indicators, including number of document 
downloads, average and compound annual growth rates 
(CAGR), and number of downloads per paper were 
calculated. 

The CAGR representing the mean annual growth rate 
of a variable over a specified period, between given years 
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X and Z, where Z - X = N is calculated as follows:
For example, the CAGR for 2015 to 2021 is calculated 

as:

(X = 2015, Z = 2021, N = 6) = [(value in 2021/value in 2015) 
^ (1/6)-1]

CAGR
EndingValue

BeginingValue

n

=






−

1

1

N = time in years

The study is limited to 61 SAUs and covers the period 
from 2015 to 2021, and excludes ICAR research institutions. 

RESULTS AND DISCUSSION
Full-text downloads from CeRA by AUs and respective 

publication output: The data pertaining to full-text downloads 
for each AU was collected for the period 2015–21. Similarly, 
data about research output of AUs was retrieved from 
SCOPUS. The CAGR for both the aforementioned variables 
was also calculated (Table 1). 

The distribution of document downloads from CeRA 
reveals that University of Agricultural Sciences, Bengaluru 
(UASB) recorded the highest number of downloads, 
followed by Indira Gandhi Krishi Vishwavidyalaya, Raipur 
and Acharya N G Ranga Agricultural University, Andhra 
Pradesh (ANGRAU). However, the year-wise analysis 
revealed fluctuating and inconsistent trends in download 
activity for University of Agricultural Sciences, Bengaluru 
and Indira Gandhi Krishi Vishwavidyalaya, Raipur. 

On the other end of the spectrum, West Bengal 
University of Animal and Fishery Sciences (WBUAFS) 
recorded only 19,966 downloads (0.10%), followed by 
Kamdhenu University with 19,356 downloads (0.10%), and 
Narendra Deva University of Agriculture and Technology 
(NDUAT) with 23,526 downloads (0.12%), indicating 
minimal utilization of CeRA resources. Overall, 10 
universities accounted for 50.02% of the total downloads 
from CeRA.

Narendra Deva University of Agriculture and 
Technology recorded the highest CAGR at 6.77, followed 
by Acharya N G Ranga Agricultural University (ANGRAU) 
at 0.9 and Nanaji Deshmukh Veterinary Science University 
at 0.43. Based on the calculated CAGR, 19 out of 61 AUs 
reflect a positive growth rate. The overall growth rate of 
all the universities together depict a negative trend with 
a -0.05 CAGR. These findings underscore the need for 
concerted efforts to promote and enhance utilization of 
CeRA amongst SAUs. 

The SCOPUS indexed productivity analysis revealed 
that the ICAR-Indian Agricultural Research Institute (ICAR-
IARI) consistently published the highest number of research 
papers annually as well as cumulatively (5,701) during the 
study period. Punjab Agricultural University (PAU) ranked 
second with a total of 3,576 (7.70%) publications, followed 
by ICAR-Indian Veterinary Research Institute (ICAR-IVRI) 
with 2,828 (6.09%) publications. Dr. Panjabrao Deshmukh 
Krishi Vidyapeeth was the least productive with only one 
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publication. Fig. 1 illustrates the institutions having lowest 
number of downloads per article.

CAGR of CeRA downloads and SCOPUS-indexed 
publications: To assess the potential impact of CeRA on 
research productivity, CAGR of CeRA downloads was 
subtracted from CAGR of SCOPUS-indexed publications. 
This arithmetic approach helped in evaluating whether an 
increase in CeRA downloads corresponds with a growth 
in research output.

Kerala University of Fisheries and Ocean Studies 
recorded the highest CAGR at 0.59 followed by PVNR 
Telangana Veterinary University (0.9) and Kamdhenu 
University (0.43) (Supplementary Table 1). Dr. Rajendra 
Prasad Central Agricultural University recorded the lowest 
CAGR at -0.22 followed by Anand Agricultural University 
and Dr. YSR Horticultural University with -0.09 each.

Among the 61 AUs included in the analysis, 36 
institutions demonstrated positive growth in SCOPUS-
indexed publications. The overall growth of SCOPUS 

SCOPUS-indexed publication during 2015-21. Notably, 
over 50% of the SCOPUS-indexed publications from AUs 
originated from just nine institutions. 

Kerala University of Fisheries and Ocean Studies 
recorded the highest CAGR of 0.59 with respect to SCOPUS 
indexed publications, followed by PVNR Telangana 
Veterinary University (0.53), Kamdhenu University 
(0.35) and Prof. Jayashankar Telangana State Agricultural 
University (0.26). In total, CARG of 36 universities was 
on the positive note. 

Downloads from CeRA per paper indexed by SCOPUS: 
To analyse the publication trends of AUs, the overall 
downloads per paper published were calculated (Table 2). 

Table 2 reveals that Indira Gandhi Krishi Vishwavidyalaya 
recorded the highest number of downloads per publication, 
followed by Vasantrao Naik Marathwada Krishi Vidyapeeth. 
Prof. Jayashankar Telangana State Agricultural University 
registered 2,935.37 downloads and Dr. Rajendra Prasad 
Central Agricultural University 2293.24 downloads per 

Table 2  AUs having the highest number of downloads per paper indexed in SCOPUS

S. no Institute/University name 2015 2016 2017 2018 2019 2020 2021 Overall 
sownloads/

paper
1. Indira Gandhi Krishi 

Vishwavidyalaya
1438.92 4432.48 2121.21 4827.88 6702.07 3688.95 8092.74 4315.73

2. Vasantrao Naik Marathwada 
Krishi Vidyapeeth

3766.63 2513.53 5844.37 5751.59 12369.90 1916.90 943.45 3866.22

3. Prof. Jayashankar Telangana 
State Agricultural University

17946.46 4245.43 1645.26 991.41 3218.31 1131.04 2564.33 2935.37

4. Dr. Rajendra Prasad Central 
Agricultural University

1777.64 1359.61 2108.40 3746.00 7056.00 2759.00 3677.00 2293.24

5. Navsari Agricultural 
University

987.60 1497.82 1855.39 2134.30 4490.44 5085.52 197.04 2026.53

6. Mahatma Phule Krishi 
Vidyapeeth

2706.68 3396.30 1580.29 2000.19 2178.30 1207.17 827.66 2024.06

7. Dr. Balasaheb Sawant Konkan 
Krishi Vidyapeeth

3671.80 1151.52 3012.36 4819.50 2442.50 1065.36 1335.83 1987.73

8. Acharya NG Ranga 
Agricultural University

71.17 871.54 1256.34 1290.07 2053.46 1940.38 5001.13 1926.82

9. University of Agricultural 
Sciences - Bangalore

3453.68 6412.26 758.69 448.22 359.01 215.16 323.45 1915.24

10. Rajmata Vijayaraje Scindia 
Krishi Vishwa Vidyalaya

1133.88 721.83 1054.13 1248.88 2761.92 2316.08 1723.56 1412.88

11. Jawaharlal Nehru Krishi 
Viswavidyalaya

1108.39 787.74 613.26 2680.89 3488.59 1170.83 392.98 1211.41

12. University of Agricultural 
and Horticultural Sciences, 
Shivamogga

538.38 978.05 4411.33 3587.80 1091.76 338.89 421.74 1100.96

13. University of Horticultural 
Sciences, Bagalkot

2296.32 1840.13 1809.32 923.07 442.59 517.29 235.16 1044.84

14. University of Agricultural 
Sciences, Dharwad

2287.27 1145.46 699.29 768.10 1240.68 487.35 257.63 1043.81

15. Kerala Agricultural 
University

1494.22 1724.33 1695.23 1007.14 1195.37 683.77 363.65 1033.02
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CeRA and SCOPUS indexed publications, and respective 
CARG: A Pearson product-moment correlation was run to 
determine the relationship between number of downloads 
from CeRA and SCOPUS-indexed publications of AUs 
(Table 3 and 4). 

The number of downloads from CeRA and SCOPUS-
indexed publications of AUs do not show a significant linear 
relationship (r = 0.229, p>0.05). However, a small positive 
relationship exists between both the variables (p=0.076), 
indicating that both the number of downloads from CeRA 
and SCOPUS-indexed publications of AUs tend to increase 
together, although this relationship is not statistically 
significant. This suggests that, while CeRA downloads are 
higher, they do not directly correlate with the publication 
productivity of AUs in terms of SCOPUS-indexed articles.

The results of the Pearson correlation analysis indicated 

publications, compared to CeRA downloads across all 
universities, was found to be positive, with a CAGR of 0.04. 
This indicates that the growth in SCOPUS publications has 
outpaced the growth in CeRA downloads. The correlation 
between the CAGRs of both variables is tested statistically 
in the following section.

Citations received: The total citations received by 
publications of AUs as per the SCOPUS database from 
2010–19 have also been examined. It was observed that 
ICAR-IARI leads with 76,599 citations, followed by PAU 
(39,392 citations), Govind Ballabh Pant University of 
Agriculture and Technology (GBPUAT) (34,875 citations), 
ICAR-IVRI (32,439 citations), and CCS HAU (28,964 
citations) during the specified period (Supplementary 
Table 2). 

Impact of CeRA on highly cited papers: A careful 
analysis of data revealed that, among 
the top 10 publications with the highest 
number of citations from the selected 
20 AUs, 146 papers (73%) were 
published after the implementation of 
CeRA in 2007. Notably, all top-cited 
papers from SKUAST and AAU, 
Anand were published post-CeRA. 
Additionally, 90% of the top-cited 
papers from five universities (BCKV, 
WBUAFS, MPUAT, ANGRAU and 
DYSPUHF), were also published after 
the implementation of CeRA. With the 
exception of UASB, CCSHAU, and 
CSKHPKV, all other 17 universities 
published more than 50% of their highly 
cited papers after the implementation 
of CeRA (Fig. 2).

Stat is t ical  examination of 
correlation between downloads from 

Fig. 1	 Top 10 universities having lowest number of downloads per paper.

Fig. 2	 AUs with highest citations for research outcome published after implementation 
of CeRA.
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a non-significant, small negative relationship between 
CARG of downloads from CeRA and CAGR of SCOPUS 
indexed publications, (r = -0.114, p=0.383). Furthermore, 
no significant correlation was found between the number of 
downloads from CeRA and respective CAGR, nor between 
the total number of SCOPUS-indexed publications and their 
corresponding CAGR. 

The study reveals a discernible increase in the number of 
publications in agriculture and allied subjects by AUs since 
the inception of CeRA in 2007. However, this increase is 
not uniform across all 61 AUs. Statistical analysis indicates 
a small, positive (though non-significant) correlation 
between research productivity and downloads from CeRA. 
This lack of significance is attributed to the fact that some 
AUs, despite recording a high number of downloads, have 
contributed only a limited number of SCOPUS-indexed 
publications. Out of a total of 61 AUs, 43 have produced 
a below-average number of SCOPUS-indexed publications. 
In contrast, only 16 AUs have contributed almost 50% 
of the total research publications and maintained a 
positive CAGR. This discrepancy between a high volume 
of downloads and a relatively low number of quality 
publications suggests the need for a critical evaluation of 
the factors influencing this pattern. Identifying these factors 
is essential for implementing targeted interventions that 
promote the judicious use of CeRA resources. Importantly, 
the study also highlights that nearly three-quarters of the 
most highly cited papers among the top 10 publications of 
20 AUs were published after CeRA's implementation. This 

Table 3  Descriptive statistics (n=61)

Downloads from CeRA and SCOPUS publications CARG of downloads from CeRA and SCOPUS publications 
Mean Std. Deviation Mean Std. Deviation

Downloads from CeRA 326986.8852 372874.74893 CARG of Downloads from 
CeRA

.0543 .90086

SCOPUS indexed 
publications

761.3115 971.04276 CARG of SCOPUS indexed 
Publications

.0485 .12999

Table 4  Correlations coefficient amongst downloads from CeRA, SCOPUS indexed publications, and respective CARG

Downloads from 
CeRA

SCOPUS indexed 
Publications

CAGR of downloads 
from CeRA

CARG of 
Publications

Downloads from CeRA Pearson Correlation 1 0.229 -0.105 -0.034
Sig. (2-tailed) 0.076 0.419 0.792
N 61 61 61 61

SCOPUS indexed 
publications

Pearson Correlation 0.229 1 -0.129 -0.049
Sig. (2-tailed) 0.076 0.321 0.709
N 61 61 61 61

CARG of Downloads 
from CeRA

Pearson Correlation -0.034 -0.049 -0.114 1
Sig. (2-tailed) 0.792 0.709 0.383
N 61 61 61 61

CARG of SCOPUS 
indexed Publications

Pearson Correlation -0.105 -0.129 1 -0.114
Sig. (2-tailed) 0.419 0.321 0.383
N 61 61 61 61

underscores CeRA’s strategic role in enhancing access to 
scholarly content and supporting research endeavours across 
institutions. Nonetheless, the imbalance between large-
scale downloading and comparatively lower publication 
output raises concerns regarding the optimal utilization 
of this consortium. Therefore, it is imperative to sensitize 
Agricultural Universities to the need for more effective and 
efficient use of CeRA to enhance research productivity and 
increase the quality of publications in high-impact journals. 
Additionally, these institutions must be informed about the 
financial implications of indiscriminate downloading from 
CeRA. Conversely, institutions that are effectively leveraging 
CeRA to produce a significant volume of quality research 
should be acknowledged and incentivized appropriately. 
Such recognition could serve as a motivational tool and 
best-practice model for other institutions, thereby fostering 
a culture of responsible and productive use of research 
resources across the agricultural research community.
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