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Abstract

This study investigates 88 open-access digital repositories of agricultural
sciences in Asia. The webometric methods are used to assess the web
performance of these repositories as represented by worldwide visibility
and highlights the diverse link architectures and online presence using
webometric indicators via the Google search engine. According to the
results, the Fundamental Science Library of the NAS, Armenia is ranked
first with 391000 web pages, 149000000 In-Link web pages, and 381.0741688
RWIF. Regarding the WISER index value of IDR websites, Taiwan
Agricultural Research Institution occupied the first rank with 20.56,
followed by the Science and Technology Development Center of the
Ministry of Education of the People's Republic of China and the Tea
Research Institute Repository, Sri Lanka. This study also shows a
comparative study between IDRs regarding their Application Data
Management values and mapping these IDS with a WebCrawler, i.e.,
SocScibot4. As a result of this study, information professionals, researchers,
and students will better understand the high-quality websites of
agricultural repositories in Asia that meet their information demands.

Keywords: Digital Repository, Web Impact Factor, Agricultural Repositories,
Open Access

Introduction

The Agricultural Revolution began in Great Britain in the 18th century. It
spread throughout Europe and America by the 19th century, with new
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farming techniques and inventions in Europe increasing crop productivity
and labor and land productivity, resulting in a massive increase in food
production.

Therefore, agriculture is the backbone of the economic system and plays a
critical role in economic growth in many nations throughout the world,
providing food and raw materials and job possibilities to a considerable
number of the people. In this sense, agricultural output in Asia has held an
important place globally for its national development; information about
the agricultural sector plays a vital transferable and reusable function.
Through digital repositories, ICT has facilitated world wide access to these
information resources. The Open Access (OA) movement began in the
twenty-first century with the Budapest Open Access Initiative (BOAI) further
promoted opening of agricultural knowledge to all.

All academic institutions and research organizations made their research
output available for anyone to access through their institutional digital
repository websites. Several research organizations play a critical role in
distributing their research output throughout the world in this context.

According to open Directory of Open Access repositories (DOAR) and
Registry of Open Access Repositories (ROAR), a total of 88 agricultural
research institutes provide their research output via digital repositories
based on their websites. As a result, the web presence of these digital
archives was evaluated and analyzed using various webometric indicators
with different search engines. The impact of websites of agricultural digital
repositories may be measured using webometric indicators. Furthermore,
different web impact factors of their websites fall under webometric study.
It can assist in monitoring different users' activities and helping to redesign
the repositories' websites. The goal of this study is to investigate and assess
the present situation of open access digital repositories in agricultural
sciences in Asian countries to measure worldwide exposure and web
presence, which may lead to the provision of effect on the organization's
research ranking. Most of the repositories have developed in Europe, North
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America, and Asian countries. Furthermore, Europe emerges as the first
most significant contributor (Open DOAR and ROAR, 2019) in the world in
the agricultural field.

Scope and Limitations of the Study

The present study investigates agricultural repository websites that have
been selected from ROAR and Open DOAR. After removing all similar
repositories, a total of 88 different agricultural repositories have been
selected. Agriculture is described in the Open DOOR and ROAR as
"agriculture, food, and veterinary science, plant culture, forestry, animal
culture, aquaculture, fisheries, fishing, and hunting.

Literature Review

The quantitative study of the web is known as webometrics. Webometrics
Development, Web Content Analysis, Web Link Analysis, Web Technology
Analysis, and Web Impact Factor are only a few examples of Webometric
Analysis, including Web measurements and Web-effects analysis. Various
authors have undertaken several studies (Bjorneborn & Ingwersen, 2001,
2004; Thelwall et al., 2002 and 2008) to establish the idea of the webometric
study. Jalal, Biswas, and Mukhopadhyay (2009) examined the websites of
13 Indian Institutes of Technology (IITs) and Indian Institutes of
Management (IIMs) to determine the progress of Webometrics from
bibliometrics. They discussed the application areas of Webometrics
research, the methods used for data gathering, web analytic methodologies
and tools, and issues faced in web research. Web Content Analysis is one
of the parameters of webometric analysis, and several writers (Thelwall,
2003 & 2004a) have used it in many fields. Thanuskodi (2012) examined the
websites of important national libraries in Indian institutions and used
bibliometric methods to evaluate the contents, link structures, and another
study topics. Web Link Analysis is another basic method for webometric
research, and many authors use it (Rousseau, 1997a; Thelwall, 2001a; Aguillo,
2007; Jalal, Biswas, & Mukhopadhyay, 2010a; Shukla & Poluru, 2012).
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According to a study by Sujithai, Maria, Jayshankar, and Jayasankar (2013),
external link web pages are more important than other link pages. Web
Technology Analysis is another key component of webometric research,
and several writers (Vaughan, 2004b; Vaughan & Zhang, 2007; Bar-Ilan,
2008; Thelwall, 2008b) analyzed the APIs of Google, Live Search, and Yahoo
to determine the consistency and inconsistency of these three search engines.
The web Impact Factor is a quantitative indicator invented by Peter
Ingwersen in 1998, and other writers have examined the web Impact Factor
of websites in various fields. Islam and Alam (2011) performed research on
44 private institutions in Bangladesh to determine the influence of websites
and their Webometrics indicator.

Objectives

The main objectives of this study is to:

• To analyze the selected open accesses digital repositories of
agricultural sciences in Asia based on their websites' activity;

• To explore the web presence and calculate various web impact factors
of websites of the selected digital repositories of agricultural sciences;

• To use WISER (Web Indicators for Science, Technology and Innovation
Research) ranking method to know the visibility and connectivity of
the open access digital repositories of agricultural sciences on the web;

• To identify the web linking between the open access digital
repositories of agricultural sciences based on the ADM count summary
and generates link network diagrams of the open access agricultural
repositories in Asia.

Research Methodology

In this present study, survey and observation methods have been used.
Data were collected from selected open access digital repositories of
agricultural sciences using Google. Personal web crawler SocSciBot4
(available at http://socscibot.wlv.ac.uk) has been used for creating network
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diagrams of agricultural repositories websites to extract key summary
statistics.

Data Collection through searching:

Google's search engine was used for an approximate number of different
link pages from the websites of selected agricultural repositories of Asia
during 01-20 December 2020. The following search statements or syntax
are used to collect data:

• Site: url-this will extract the total number of WebPages to the websites
under the url.

• Link: url- this will retrieve the total number of WebPages linking to
the websites i.e. hyperlink pages.

• Link: url AND NOT site: abc - it will provide a complete report of
several web pages not under the websites which provide links from
the other websites i.e, External-Link pages.

• Link: url NOT site: abc - For a complete report of several links incoming
from other websites.

The calculation of WIF is as follows

1. Simple-link WIF =  Total number of Simple-link web pages
      (SLWIF)                                 Total number of web pages (NWP)
2. External-link WIF =          Total number of external-link web pages
      (ELWIF)                               Total number of web pages (NWP)
3. InLink / Revised WIF =        Total number of in-link web pages
     (ILWIF / RWIF)                      Total number of web pages (NWP)

Where A=Total no of WebPages of a given site; B=Total no of external
backlinks to a given site; C=Total no of self-link of a given site; D=total no
of links to a given site.
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Calculation of WISER Index Value

The activity of agricultural digital repositories is multi-dimensional, which
is reflected in its web presence. The WISER Ranking value is calculated
through the combination of these four indicators i.e. the number of links or
external links, the number of WebPages, the number of rich files in a web
domain, and the number of publications in the Google scholar database
based on the following formula where each one has a different weight:

Aguillo, et al. (2008) has given the formula for WISER ranking as:

WISER ranking = log (Visibility 50%) + log (Size 20%) + log (Rich files
15%) + log (Scholars 15%).

Data Analysis and Interpretation

The WIF for each agricultural digital repository is calculated based on a
formula given in three different ways. These are Simple Link WIF, External
Link WIF, and In-Link WIF, which reflect the level of influence of domain
spaces in WWW. A matrix can represent the calculation of WIF of different
web spaces as shown in Table 1.
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Impact Factor

Table1 exhibits the rank distribution of the 88 Open Access Agricultural
digital Repositories. Based on their Simple Link IF Science paper Online @
Sci. and Tech. Development Center of Ministry of Education of  PRC ranked
the first position with 723.9819005 SIMIF, followed by Repository of Medan
Area University (26.166 SIMIF) and IR of Sirnak University (4.574 SIMIF).
According to their External Link IF R-Space, Korea Rural Economic Inst.
(449.5 EXTL IF) ranked the first position, followed by Repository of Medan
Area University (82.1501 EXTL IF) and Fundamental Scientific Library of
the NAS, i.e., Knowledge@FSL (36.82864). Based on their revised or In-Link
web impact factor (RWIF), calculated by putting the following formula i.e.,
Revised Web Impact Factor=E/A, where E=Internal Link Web Page and
A=Number of Web Page. Fundamental Scientific Library of the NAS i.e.,
Knowledge@FSL, ranked first with 391000 Web Pages and 149000000 in-
link web pages and 381.074 RWIF; followed by Repository of Medan Area
University with 49300 Web Pages and 4530000 InLink Web Pages and 91.88
RWIF. University HKBP (Huria Kristen Batak Protestant) Nommensen
Institutional Repository (Indonesia) occupied 3rd position with 26.57 RWIF.
Though Mugla Sitki Kocman University Open Access Repository and
Taiwan Agricultural Research Institutional Repository have a maximum
number of InLink Pages (i.e. 126000000 & 4490000) compared to all Digital
Repositories, stood at 6th and 66th position due to their less impact factor.

WISER Ranking

To determine the visibility and connectivity of Asia's open access
agricultural repositories throughout the world, the WISER Ranking Method
is employed, which is derived using the following formula as
recommended by the World Webometrics Group for ranking academic
institutions:

WISER Rank = log (Visibility 50%) + log (Size 20%) + log (Rich Files 15%) +
log (Scholar 15%),.
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An attempt has been made to rank the Webpages and the links of Asian
Agricultural Repositories using appropriate webometric indicators. In
addition to the WISER ranking, which was explained in the research
methodology. Table 2 highlights the status of the Asian agricultural
repositories' websites based on their WISER value. The Taiwan Agricultural
Research Institutional Repositories website occupied the highest rank with
20.56 WISER value scored the topmost position, and had the third position
with regards to the number of Webpages and had fourth position in-links,
and it was the website of SP Online at STDCME of the PRC with 18.42 WISER
values that came in the second position, followed by Tea Research Institute
Repository of Sri Lanka (18.08). At the bottom, the website of the CapSU
Tapaz Aklatan Repository of Capiz State University Tapaz Satellite College
of Philippines came with 0.477121256 WISER values. It also had the least
number of in-links in the Asian Continent which shows that the WISER
method brings out a more representative and reliable picture than the web
impact factor which is biased towards a minor number of Webpages and
in-links.

Alternative Document Model for Interlinking between Agricultural
Repositories  in Asia

ADMs are a method of combining web content into units for computational
purposes. It works on web pages, directories, domains, etc. Alternative
Document Model (ADM) is used for data collection for open access to digital
repositories of agricultural science in Asia. Raw data is collected using web
crawlers, such as SocSciBot4 for agricultural digital repositories in Asia. In
this data, the UPN Veteran Jakarta (upnjatim.ac.id, eprints.upnjatim.ac.id)
University repository shows Page in links-20, Directory in links-18 and
Domain in links-2 and Site in links-1 and remaining showed nil in data.
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Interlinking between Digital Repositories of Agricultural Sciences
in Asia

Figure: 1 Network diagram of Repositories

Network topology was built based on the ADM count summary data at the
different levels (i.e., page, directory, and file) after crawling the data through
the web crawler, SocSciBot (developed by Mike Thelwall). Fig. 1 shows the
micro-link topology of Open Access Digital Repositories of Agricultural
Sciences in Asia. Such link topologies can be generated to similarly show
the network diagram of Repositories of Agricultural Sciences (combined)
and other Repositories. The combined network diagram is shown because
of its complicated network structure and visibility issues due to huge links
that help to know which Open Access Digital Repositories of Agricultural
Sciences provides links to whom. Figure 1 depicts the relationships between
88 IDRs. Few IDRs (i.e., 7 IDRs) throughout Asia are linked to one another,
but a large number of IDRs not linked to any other IDR.

Major Findings

• In simple link WIF (SLWIF) the website of Science paper online @ Sci.
and Tech. Development Center of Ministry of Education of PRC ranked
the first position and have uploaded the highest number of rich content
files  (i.e., 84.64%), followed by the websites of Taiwan Agricultural
Research Institutional Repositories and Tokyo University of
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Agriculture and Technology Repository (with 5.49 % and 1.37%) and
also has the highest score in Google Scholar (i.e. 26.89%) of this
repository.

• As per Simple Link WIF, Ext. Link and In-Link WIF the websites of
Repository of Medan Area University ranked second position.

• In Ext. Link WIF the websites of Fundamental Scientific Library of the
NAS i.e. Knowledge@FSL, ranked 3rd position. In contrast, in In-Link
WIF or RWIF the websites of Fundamental Scientific Library of the
NAS i.e., Knowledge@FSL ranked 1st position.

• The website of Taiwan Agricultural Research Institutional Repositories
occupied the highest rank with 20.56 WISER value scoring the topmost
position followed by the Repository of Science and Technology
Development Center of the Ministry of Education of the People's
Republic of China and Repository of Tea Research Institute, Sri Lanka
regarding the WISER value of IDR websites which shows in the Table6.

• Out of the links among 88 selected websites of IDR, only seven
agricultural repositories in Asia are linked to one another. However,
most IDRs are not linked to any other IDR.

Suggestions

Based on the findings of the Webometrics study, the following suggestions
are recommended:

i. Agricultural Repositories having fewer WebPages should upload
comprehensive information and content on their websites, ultimately
increasing the number of WebPages. It will also improve the WISER
value of a website.

ii. Agricultural Repositories' websites having fewer in-links should build
good relations with the external world to increase their in-links. To
develop these websites, the webmaster can contact administrators of
various research organizations, national and international library
associations and other similar institutions.
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iii. Full information should be uploaded in rich content files to improve
the quality of uploaded information and effective presentation of
information.

In this 21st century, the documents produced by Google Scholar have been
used as a web indicator for ranking and evaluating a website. So
Agricultural Repositories will need to understand the importance of the
quality of scholarly literature because the uploaded information on websites
can receive number of citations that will help to increase the reputation
and impact of these repository websites.

Conclusion

Scholarly communication has improved as a result of open access initiatives
and movements. IR has evolved into various educational and research
institutions in many nations which have aided in the acquisition and
preservation of all academic literature and information resources. Similarly,
the growth of ICTs, particularly the WWW, has aided in preserving and
disseminating information at any time, in any format, and from any place.
IRs all around the globe maintain websites that allow free access to
worldwide research findings and agricultural science is no exception.
According to the study, Asian countries have 88 agricultural repositories
with websites, demonstrating that institutional repositories appreciate the
importance of the web and its utility in everyday life. However, continual
monitoring of website functionality and usability is essential.

References

Almind, T., Ingwersen, P. (1997). Informetric analyses on the World Wide Web: Mythological
approaches to Webometrics. Journal of Documentation, 53 (4) 404-426.

Barjak, F., Li, X., & Thelwall, M. (2006). Which factors explain the Web impact of scientists'
personal homepages? Journal of the American Society for Information Science and
Technology, 58(2), 200-211. https://doi.org/10.1002/asi.20476

Bjorneborn, L., Ingwersen, P. (2004). Towards a basic framework for webometrics. Journal
of the American Society for Information Science and Technology, 514. 1216-1227.



Sanjib Ghosh and Bijan Kumar Roy156

Journal of Agricultural Extension Management Vol. XXII  No. (2) 2021

Ingwersen, P. (1998). The calculation of web impact factors. Journal of Documentation, 54
(2), 236-43.

Islam, M. A., Alam, M. S. (2011). Webometric study of private universities in Bangladesh.
Malaysian Journal of Library & Information Science, 16. 115-126.

Jalal, S. K., Biswas, S. C., & Mukhopadhyay, P. (2010). Web presence of selected Asian
countries: A webometric study. Collnet Journal of Scientometrics and Information
Management, 4(2), 57-68. https://doi.org/10.1080/09737766.2010.10700893

Jalal, S., Biswas, S., & Mukhopadhyay, P. (2010). Web impact factor and link analysis of
selected Indian universities. Annals of Library and Information Studies, 57(2),
109-121.

Jalal, S.K.; Biswas, S.C. & Mukhopadhyay, P.S. Webometric indicators for ranking of
accredited Indian universities: An evaluatory study. In XXVII All India Conference
of IASLIC on Library/Information Users in Digital Era, organized by KIIT
University, 26-29 December 2009, Bhubaneswar.

Jhamb, G., Ruhela, A. (2017). A Webometric Study of the Websites of Public libraries.
International Journal of Library and Information Studies, 7 (4) 83-89.

Larson, R.R. (1996). Bibliometrics of the World Wide Web: An exploratory analysis of the
intellectual structure of cyberspace." In Hardin, S. (Ed.), Proceedings of the 59th
Annual Meeting, ASIS 96. Baltimore, (1996): 71-79. Web. Oct 22, 2019.

Madhusudhan, M., & Prakash, S. (2013). Websites of Indian Institutes of Technology: A
Webometric Study. International Journal of Library and Information Studies, 3(4),
93-107.https://www.researchgate.net/project/Websites-of-Indian-Institutes-of-
Technology-A-Webometric-Study

McGregor, H., & Guthrie, K. (2015). Delivering Impact of Scholarly Information: Is Access
Enough? The Joural of Electronic Publishing, 8(3), 7. https://doi.org/10.3998/
3336451.0018.302

Mukhopadhyay, P.S. Measuring web impact factors: A webometric study based on the
analysis of hyperlinks. In National Seminar on Information Support for Rural
Development, India. IASLIC, December 2004.

Thelwall, M.; Tang, R. & Price, E. (2003). Linguistic patterns of academic web use in
Western Europe. Scientometrics, 56 (3), 417-32.



Webometric Analysis of Websites of Digital Repositories of Agricultural Sciences in Asia .... 157

Journal of Agricultural Extension Management Vol. XXI1  No. (2) 2021

Verma, M. K., and Brahma, K. (2017). Websites of Central Universities in North East India:
A Webometric Analysis. DESIDOC Journal of Library & Information Technology,
37 (3) 389-395.

Verma, M. K., Brahma, K. (2017). A Webometric analysis of National Libraries' websites
in South Asia. Annals of Library and Information Studies, 64 (2) 116-124.

Verma, M. K., Brahma, K. (2017). Webometric Analysis of Selected Library Consortium
Websites of India: An Evaluative Study. 11th International CALIBER (328-341).
Chennai, Tamil Nadu: NFLIBNET. 02-04 August

Vijayakumar, M. (2012). Webometric Analysis of University Websites in Sri Lanka.
International Journal of Information Dissemination and Technology, 2 (3) 155-
159.

Walia, P. K., Gupta, M. (2012). Web Impact Factor of Select National Libraries' Websites.
DESIDOC Journal of Library and Information Technology, 32 (4) 347-352.


