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ABSTRACT

This study aims to examine the development of office cloud computing research through a bibliometric approach
with computational mapping analysis using VOSviewer. The Publish or Perish reference manager application was
used to obtain the article data from the Google Scholar database. The title and abstract of the article are used to
guide the search process by referring to the keyword “office cloud computing”. Discovered 997 relevant articles
that Google Scholar has indexed from 2013 to 2023. According to the findings, office cloud computing research
can be broken down into three categories: cloud computing, cloud, and office. There are 274 links with the term
"cloud computing " and a total link strength of 3951. The term "cloud" has 272 links with a total link strength of
3841. While the term "office™ has 253 links with a total link strength of 1731. The analysis of the development of
publications from 2023 to 2023 results reveals frequent fluctuations. It went from 127 studies in 2013 to 134 in
2014. From 2014 to 2020, there were research fluctuations (sequentially 134, 103, 113, 94, 95, 96, 94). There was
a decrease from 94 to 18 between 2020 and 2023. In the meantime, 127 studies on popular office cloud computing
were conducted in 2013. Using VOSviewer, we counted the number of articles on office cloud computing and its
connection to other fields. The findings of this research analysis may serve as a foundation for additional material-
related research.
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INTRODUCTION

Cloud computing has become one of the most significant innovations in the world of information technology
in recent years. This has changed the way companies and individuals access, store and process data, and provide
services over the internet. This concept allows users to use highly scalable and manageable computing resources,
such as servers, storage, and software, without having to own their own physical infrastructure. In a business
context, cloud computing offers a variety of benefits, including reduced initial investment costs in hardware and
infrastructure, increased flexibility, and scalability. Companies can easily organize computing resources according
to their needs, and users can access applications and data from anywhere with internet connection (Zulkifli et al.,
2023). Cloud computing is often used in office environments, this term is called office cloud computing.

The term office cloud computing, also known as cloud-based office productivity suites, has become an
important element in the modern business and productivity environment. This represents a significant shift in the
way companies manage office productivity applications and store data. In recent years, there has been a rapid shift
from traditional ways of working to electronic offices (Diana, 2019). This shift is driven by the benefits of more
flexible access and mobility for users. Employees can easily access documents and productivity tools from
anywhere that facilitates remote work and team mobility. Furthermore, it supports collaboration, enabling real-
time document sharing, co-commenting, and co-editing thereby increasing organizational productivity.

Bibliometric analysis is an analytical method that can be used to determine the progress of office cloud
computing research. The result is bibliographic analysis, a type of meta-analysis of research data that can assist
researchers in examining the bibliographic content and analyzing citations from journal articles and other scientific
works.

Bibliometric analysis has been the subject of numerous studies, including those in medical field (Kokol, et al.,
2021), economics (Firmansyah and Faisal, 2019; Rusydiana, 2019; Castillo-Vergara et al., 2018), strategic
(Farrukh et al., 2021) and marketing management (Salimi et al., 2019), chemical engineering (Nandiyanto et al.,
2021), Educational Research (Al-Husaeni et al., 2023), Bioenergy Management (Soegoto et al., 2022),
Nanotechnology (Aleixandre-Tudé et al., 2020), Big Data (Xu and Yu, 2019; Parlina et al., 2020; Zhang et al.,
2019; Liu et al., 2020), Scientific Publications (Mulyawati and Ramadhan, 2021), blockchain and internet of things
(Kamran et al., 2020), societal technological megatrends (Jeflea et al., 2022), business model (Cuc, 2019),
cybersecurity (Jalali, 2019), sustainable urban infrastructure (Du et al., 2019), financial innovation (Chen and
Peng, 2020) and technology (Nasir et al., 2021), logistics (Bigliardi et al., 2021) and supply chain (Zhang et al.,
2021), mental health (Akuntunde et al., 2021), farming system (Hirawan et al., 2022), sport entrepreneurship field
(Gonzalez-Serrano et al., 2019), and tourism (Nifierola et al., 2019).

But in spite of that, there has not been any study on shooting bibliometric analysis of data in office cloud
computing that focuses to determine the development of research. Especially bibliometric analysis using the
VOSviewer application for research conducted from 2013 to 2023.

Hence, this study aims to use VOSviewer software to conduct computational research on mapping bibliometric
analysis of Google Scholar-indexed articles. The purpose of this study is to provide researchers, particularly those
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working in the field of office and cloud computing, with a resource to determine the topic and conduct related
research.

It is important at this moment to advance research on office cloud computing using computational bibliometric
mapping. We can understand the evolution of office cloud computing research up to this point and learn the terms
that are frequently used to refer to the subject by understanding the outcomes of computational bibliometric
mapping analysis in the field of office cloud computing. Therefore, novelty in research is easier to be achieved.

METHOD

The article data used in this study is based on research that has been published in journals that are published in
Google Scholar. We chose to use the Google Scholar database for this study because it is an open source. Research
data is collected using Publish or Perish, a reference managing application. Publish or Perish software is used to
conduct a literature review on the topics we selected. Research from Husaeni & Nandiyanto (2022) offers
comprehensive instructions for installing and using the software, as well as a step-by-step process for acquiring
data. A previous study by Azizah et al. (2021) offers comprehensive directions on how to use Google Scholar to
look for information in libraries.

There are several stages of the research:

(i) Collecting publication data using Publish or Perish,

(if)  Processing bibliometric data for articles using Microsoft Excel,

(iif) Using VOSviewer application for computational mapping analysis of bibliometric published data, and
(iv) Examining the results of computational mapping

In Publish or Perish, publications are filtered based on the title's requirements using the keyword "office cloud
computing™ in the search for article data. The papers used were published between 2013 and 2023. The entire data
was acquired in September 2023. The articles that had been collected and qualified for the research analysis were
then exported into two different types of files: the research information system (.ris) and comma separated value
format (*.csv). Trends can also be visualized and assessed using bibliometric maps and VOSviewer. The article
data from the source database is then mapped.

The three forms of mapping publications that may be produced using VOSviewer are network visualisation,
density visualisation, and network-based overlay visualisation (co-citation) between existing items. A bibliometric
map must contain the keyword frequency at least five times. As a result, 275 less relevant keywords and terms are
removed.

RESULTS AND DISCUSSION
Publication Data Search Results

By using the Publish or Perish, we search the Google Scholar database to find 997 article data that are qualified
for the research. The article metadata that were collected are the author's name, title, year, journal name, publisher,
number of citation, article links, and associated URLs. Table 1 lists several examples of published data that were
used in this study's VOSviewer analysis. The data samples consisted of the top 20 papers with the highest number
of citations. The total number of citations in the articles used in this study is 81,436 citations, 8143.60 citations
per year, 81.68 citations per article, an average author of 2.84, an h-index of 135, and a g-index of 250 for all of
them.

Table 1. Office Cloud Computing Publication Data

No Authors Title Cites
1 | Xuetal (2018) Industry 4.0: state of the art and future 2888
trends
2 gs:ner;::g (2014) Industry platforms and ecosystem innovation | 2594
3 | Abbas et al. (2017) Mobile edge computing: A survey 2092
4 Oztemel and Gursev | Literature review of Industry 4.0 and related 1652
(2020) technologies
Healthcare data gateways: found healthcare
5 Yue et al. (2016) intelligence on blockchain with novel 1260
privacy risk control
6 Assuncdo et al. Big Data computing and clouds: Trends and 1134
(2015) future directions
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. . Introduction to the special issue information
Piotrowicz and . - )
7 Cuthbertson (2014) tech_n.ology in retail: Toward omnichannel 1110
retailing
8 Silva et al. (2015) %ciglle-health: A review of current state in 1051
. Cloud computing adoption by SMEs in the
9 Alshamaila et al. north east of England: A multi-perspective 1038
(2013)
framework
10 | Farooq et al. (2015) A review on internet of things (1oT) 1031
The usage and adoption of cloud computing
11 | Guptaetal. (2013) by small and medium businesses 947
12 Jang-Jaccard and Asurvey of emerging threats in 913
Nepal (2014) cybersecurity
13 \(/;/Sﬂc)juzzaman etal. A survey on vehicular cloud computing 877
14 | Hu et al. (2017) Survey on_fog computing: archltecture, key 856
technologies, applications and open issues
15 Krombholz et al. Advanced social engineering attacks 793
(2015)
16 | Yang et al. (2017) Big Data_a_nd cloud computing: innovation 789
opportunities and challenges
17 Pan and McElhannon | Future edge cloud and edge computing for 753
(2017) internet of things applications
18 Lorido-Botran et al. A review of auto-scaling techniques for 747
(2014) elastic applications in cloud environments
Industrial revolution-industry 4.0: Are
19 | Sommer (2015) German manufacturing SMEs the first 672
victims of this revolution?
Industry 4.0 and health: Internet of things,
20 | Aceto et al. (2020) big data, and cloud computing for healthcare | 659
4.0

(Source: Processed data)

Research Development in The Field of Office Cloud Computing

Table 2 shows the development of office cloud computing research that has been published in Google Scholar-

indexed journal. According to Table 2, 992 papers in the area of office cloud computing were published between
2013 and 2023. There were 127 articles in 2013, 134 articles in 2014, 103 articles in 2015, 113 articles in 2016,
94 articles in 2017, 95 articles in 2018, 96 articles in 2019, 94 articles in 2020, 78 articles in 2021, 40 articles in
2022, and 18 articles in 2023. Office cloud computing research is still infrequent on annual basis, especially in the
recent 10 years (2013-2023), according to the number of publications. Figure 1 demonstrates how unstable its
development is as well.

Figure 1 shows the development of office cloud computing research throughout the past ten years, from 2013
to 2023. Figure 1 shows that there was an increase in research on office cloud computing between 2013 and 2014.
This increase is evidenced by the fact that 127 papers were published in 2013 and 134 in 2014. Research on office
cloud computing varied between 2014 and 2019, however in the last two years, there have only been 40 articles in
2022 and 18 in 2023. The data indicates that because office cloud computing research is still new and unstable,
the interest in it has dropped.

Table 2. The Development of Office Cloud Computing Research

Year of Publications Number of Publications
2013 127
2014 134
2015 103
2016 113
2017 94
2018 95
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2019 96
2020 94
2021 78
2022 40
2023 18
Total 992
Average 90,2

(Source: Processed data)
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Figure 1. Development Level of Office Cloud Computing Research

Visualization of Office Cloud Computing Topic Areas Using VOSviewer

Computational mapping was conducted on the article's data. VOSviewer is used in computational mapping.
The outcomes of computational mapping discovered 275 items. Each office cloud computing-related item is
divided into eight clusters using data mapping:
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The connection between two terms is shown in each of the existing clusters. Coloured circles serve as labels
for each phrase. The size of the circle for each term depends on how frequently it occurs (Nandiyanto et al., 2021).
According to Nandiyanto and Al Husaeni (2002), there is a positive correlation between the number of terms in
the title and abstract and the size of the label circle. The label size is larger if the term is used more frequently (Al
Husaeni and Nandiyanto, 2022). The mapping visualisation analyzed in this study is divided into three
components: visualizations of the network (see Figure 2), density (see Figure 3), and overlay (see Figure 4)
(Hamidah et al., 2020).
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Figure 2. Network visualization of office cloud computing keyword.
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Figure 3. Density visualization of office cloud computing keyword.
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Figure 4. Overlay visualization of office cloud computing keyword.

Figure 2 shows the connection between terms. The connection between terms is depicted using interconnected
network. Figure 2 shows the clusters of each term that are frequently studied and linked to the office cloud
computing research topic. Based on the clusters in the network visualisation, three kinds of research on office
cloud computing may be identified. Cloud computing term is in cluster 3 with 274 links, 3951 total link strength,
with 632 occurrences (see Figure 5). The second term is cloud that is part of cluster 1 has 272 links, a total link
strength of 3841, with 612 occurrences (see Figure 6). The third term is office that is part of cluster 2, has 253
links, a total link strength of 1731, with 275 occurrences (see Figure 7).
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Figure 7. Network visualization of office term

Figure 3 shows the visualization of density. The circle is larger and the yellow color is brighter if the term
"label" appears more frequently (Nandiyanto et al., 2021; Nandiyanto and Al Husaeni, 2021; Mulyawati and
Ramadhan, 2021; Schrlau et al., 2016). This suggests that numerous studies related to the terms have been
conducted. On the other side, if the term's colour fades to the background colour, there aren't many studies on it.
Numerous studies have been conducted on the topics of cloud computing, offices, system, services, and models,
as shown in Figure 3.
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Figure 5 shows a network of cloud computing relationships with other terms, namely adoption, analysis,
barrier, case, client, cloud, cloud computing adoption, cloud service, context, document, enterprise, example,
facility, factor, google, management, microsoft, microsoft office, model, ms office, new technology, office
application, office suite, office tool, organization, perspective, saas, service, sme, smes, software, strategy, student,
study, tool, type, vendor, web, accounting, basis, case study, communication, company, cost, digital
transformation, effect, era, evidence, front office, future, government, impact, implementation, integration, office,
office space, performance, person, practice, process, research, role, space, use, work, world, year, advantage,
algorithm, approach, availability, cloud application, cloud computing, cloud environment, computing resource,
customer, data center, efficiency, environment, feature, flexibility, grid computing, layer, load, load balancing,
number, office environment, platform, problem, resource, scalability, survey, task scheduling, term, time, user,
utility computing, utilization, virtualization, blockchain, comparison, consumer, device, edge, edge computing,
energy, experiment, fog, fog computing, framework, home, infrastructure, internet, iot, need, paradigm,
requirement, server, system, task, thing, way, ability, architecture, art, author, big data, big data analytic, cloud
technology, computing, data, database, definition, editorial office, health, industry, information, innovation, issue,
opportunity, overview, paper, part, patient, social medium, state, storage, systematic review, utility, area, article,
artificial intelligence, benefit, business, cloud storage, computer network, covid, day, e learning, education, field,
learning, literature review, machine learning, network, privacy, risk, security, set, technology, trend, application,
challenge, cloud service provider, concept, concern, employee, mobile cloud, mobile cloud computing, mobile
computing, review, section, security challenge, security issue, service model, threat, usage, access, cloud platform,
computer, control, data storage, evolution, simulation, and social network.

Figure 6 shows the network of relationships between the term cloud and existing terms, including adoption,
analysis, barrier, case, client, cloud computing adoption, cloud service, comparative study, context, document,
driver, email, emergence, enterprise, erp, example, facility, factor, google, google docs, management, medium
sized enterprise, microsoft, microsoft office, model, ms office, office application, office software, office suite,
office tool, order, organization, perspective, saas, service, smes, software, strategy, student, study, teacher, tool,
vendor, view, web, accounting, basis, case study, communication, company, construction, cost, determinant,
development, digital transformation, effect, era, evidence, exploratory study, firm, front office, future, government,
hardware, home office, impact, implementation, implication, information technology, integration, office,
performance, person, potential, practice, process, public sector, research, role, use, work, year, advantage,
algorithm, approach, availability, cloud computing, cloud environment, computing resource, data center,
efficiency, environment, feature, flexibility, grid computing, layer, load, load balancing, number, office hour, pay,
platform, resource, scalability, survey, technique, term, time, user, utility computing, utilization, virtualization,
blockchain, building, central office, comparison, computing service, consumer, device, edge, edge computing,
energy, experiment, fog, fog computing, form, framework, home, infrastructure, internet, iot, leverage, need, office
building, paradigm, server, system, task, thing, way, architecture, author, big data, big data analytic, computing,
data, database, definition, editorial office, health, healthcare, industry, information, innovation, issue, new
approach, opportunity, paper, part, private cloud, right, smart city, social medium, state, storage, systematic
review, area, article, artificial intelligence, benefit, business, cloud office, cloud storage, covid, day, e learning,
education, field, higher education, learning, literature review, machine learning, network, pandemic, privacy, risk,
security, set, technology, trend, application, authentication, challenge, cloud computing environment, cloud
service provider, component, concept, concern, data security, mcc, mobile cloud, mobile cloud computing, mobile
computing, review, section, security challenge, security issue, service model, solution, threat, usage, access, cloud
platform, computer, control, data storage, simulation, and social network.

While Figure 7 shows a office network that is associated with the term adoption, analysis, client, cloud, cloud
service, enterprise, example, factor, management, microsoft office, model, service, software, strategy, study, tool,
accounting, case study, cloud computing technology, communication, company, development, impact,
implementation, integration, performance, person, practice, process, research, role, use, work, advantage,
algorithm, approach, cloud computing, computing resource, environment, layer, platform, resource, survey,
technique, time, user, blockchain, building, device, edge, edge computing, energy, experiment, fog, fog computing,
framework, home, internet, iot, server, system, thing, architecture, big data, computing, data, database, industry,
information, innovation, issue, opportunity, paper, state, storage, area, artificial intelligence, benefit, business,
education, network, privacy, security, technology, application, challenge, concept, mobile cloud, mobile cloud
computing, review, security issue, access, and computer.

the term "office" is connected to 93 terms through only 253 links
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which will have a greater impact on the research's novelty than the fields of cloud and cloud computing, which
typically have a higher level of relevance and are frequently associated with a variety of terms.
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Figure 8. Overlay visualization of office cloud computing term in 2016 to 2019.

The mapping of the article data reveals that, in contrast to the terms cloud and cloud computing, the term
"office cloud computing™ is still rarely used in studies. We can look for the development of research on office
cloud computing based on the findings of this study.

CONCLUSION

The focus of this study is computational mapping analysis of bibliometric information from research articles.
The publication theme of this study is office cloud computing. The articles are collected from the Google Scholar
database using Publish or Perish. The library data used in this study are titles and abstracts. According to the search
results, 997 relevant articles were published between 2013 and 2023. The results show that there was an increase
in research on office cloud computing between 2013 and 2014, followed by a fluctuation between 2014 and 2019,
and a decline between 2019 and 2023. The results of the study show that there is a high probability that research
on office cloud computing will be connected to other terms.
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