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Most Contributing Countries and Contributing Institutions

We analysed our data further to examine the most contributing countries and institutions in
auditing research and publication. Based on Figure 5, the United States is ranked as the 1% top
contributor out of the 10 most contributing countries with a total of 1,258 publications, making
up a total of 22.8%, followed by China (693, 12.6%), India (498, 9%), the United Kingdom
(401,7.3%), Australia (366, 6.6%), Canada (215,3.9%), Germany (186, 3.4%) and Spain (152,
2.8%). Our findings revealed that only two developing countries from Asia are ranked within
the top 10 which are Malaysia and Indonesia with a total of 188 (3.4%) and 125 (2.3%)
publications, respectively. On the part of the most contributing institutions which is depicted
in Figure 6, the Xidian University is ranked as the 1% top contributor with 48 publications,
followed closely by the Chinese Academy of Sciences, ranked at the 2™ with a total number of
47 publications. The other remaining top 10 institutions are the University of New South Wales
UNSW Australia (38), the University of Electronic Science and Technology of China (36), the
Universiti Utara Malaysia (34), the Universiti Teknologi MARA (33), the University of
Auckland (33), the Monash University (32) and the University of Melbourne (30). Lastly, is
the RMIT University with 28 publications.
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(Sources: Scopus Database)
Highly Cited Articles

We conducted an analysis to uncover the most cited articles within our corpus of data. The use
of citation analysis is to track the importance and impact of professional work (Dumay et al.,
2018). Table 1 presents the top 10 most cited articles in auditing related research. The most
influential article is by Dorri, Kanhere, Jurdak and Gauravaram, titled: Blockchain for IoT
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security and privacy: The case study of a smart home. It has been cited 532 times since its
publication with an average citation per year (ACP) of 177.3 times. The 2" most cited articles
are by Ren, Shen, Wang, Han and Lee, titled Mutual verifiable provable data auditing in public
cloud storage, with a total citation (TC) of 370 times, and the ACP is 74 times. The last 3
bottoms of the top 10 most cited articles are written by Liu, Yang, Zhang and Chen; Vasarhelyi,
Kogan and Tuttle and Shore and Wright with a TC and ACP of 117 and 23.4 equally. The
remaining articles are having their TC between the ranged of 123-186, with ACP ranged
between 41 to 62. We observed that these top articles are mostly centered around cloud
computing or cloud data.

Table 1: Top 10 Most Cited Articles

Authors Title Year Source title Cited by ACP
Dorri A., Blockchain for IoT security and 2017 2017 IEEE International 532 1773
Kanhere S.S., privacy: The case study of a smart Conference on Pervasive
Jurdak R., home Computing and
Gauravaram Communications
P. Workshops, PerCom

Workshops 2017

Ren Y., Shen Mutual verifiable provable data 2015 Journal of Internet 370 74.0
J., Wang J., auditing in public cloud storage Technology
HanJ., Lee S.
Shen J., Shen An Efficient Public Auditing 2017 IEEE Transactions on 186 62.0
J,, Chen X., Protocol with Novel Dynamic Information Forensics and
Huang X., Structure for Cloud Data Security
Susilo W.
Wang B., Li Panda: Public auditing for shared 2015 IEEE Transactions on 165 33.0
B.,LiH. data with efficient user revocation Services Computing

in the cloud
Puthal D., Cloud computing features, issues, 2015 Proceedings - Ist 133 26.6
Sahoo B.P.S., and challenges: A big picture International Conference on
Mishra S., Computational Intelligence
Swain S. and Networks, CINE 2015
Sookhak M., Dynamic remote data auditing for 2017 Information Sciences 123 41.0
Gani A., Khan securing big data storage in cloud
MXK., Buyya computing
R.
Liu C, Yang External integrity verification for 2015 Future Generation 117 234
C., Zhang X., outsourced big data in cloud and Computer Systems
Chen J. IoT: A big picture
Vasarhelyi Big data in accounting: An 2015 Accounting Horizons 117 234
M.A., Kogan overview
A., Tuttle
B.M.
Shore C., Governing by numbers: Audit 2015 Social Anthropology 117 234
Wright S. culture, rankings and the new

world order
YulJ.,Ren K., Enabling Cloud Storage Auditing 2015 IEEE Transactions on 110 22.0
Wang C., With Key-Exposure Resistance Information Forensics and
Varadharajan Security
V.

Research Trends in Auditing
We performed a keyword search analysis to have insight into the current research trends in

auditing. We utilized the VOSviewer to do a science mapping to unravel the research themes
within our corpus of data. The themes are formed by identifying the noun phrases, of which
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their overall co-occurrences distribution is compared with their distribution across other noun
phrases to compute a relevance score (Van Eck & Waltman, 2016). Figure 7 presents the result
of networking analysis on research related to auditing. The networking depicts the research
themes in circles with their labels. The circles are developed based on the weight of an item.
Thus, the higher the weightage the larger the label and the circle of the item (Van Eck &
Waltman, 2018). We used 10 times co-occurrence! and our analysis generated a total of 5 main
research clusters which is being presented in Table 2.

Table 2: Research Clusters

Cluster Main Topics Examples

1 Auditing assurances, audit quality, continuous auditing, continuous
improvement, environmental audit, performance auditing, public
sector

2 Information information management, information retrieval, intelligence system,

Management System  internet of things (IoTs), learning algorithm, machine learning,
metadata, network architecture, network security, process mining,
query processing, query languages, blockchain, big data, etc

3 Digital Storage cloud storage auditing, shared data, data security, security analysis
and performance, privacy protection, public auditing, public-key
cryptography, dynamic auditing, electronic document identification
systems, batch auditing, etc.

4 Cloud Computing cloud environment, cloud security, smart contract, ubiquitous
computing, distributed database systems, cloud providers, auditing
mechanisms, IT infrastructures, etc.

5 Environmental Audit  energy audit, energy auditing, energy conservation, energy
efficiency, energy management, energy utilization, etc.
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Figure 7: Result of Networking Analysis on Auditing Related Research

! Co-occurrences are generated based on a term that at least occurred 10 times or more. 10 times is considered reasonable as
Kapoor, Tamilmani, Rana, Patil, Dwivedi and Nerur (2018) used 50 times occurrences with their data set which at least 10

times higher than our dataset.
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Discussion

Our results show that research in auditing has gained substantial attention amongst researchers
around the world with an average number of publications of more than 800 per year (refer to
Figure 2). The increasing trends from the year 2015 to 2020 depicted that more publication can
be anticipated, and it is worth noting that the research in auditing has been shifted more towards
technology-related research. This is proven with our findings in the most cited articles (refer to
Table 1) where most of the articles are in the area of cloud computing and digital storage. This
is also consistent with our discovery on the current research trends (refer to Figure 7) whereby
these two topics represent the dominant topics of interest among researchers in the auditing
field. Other topics of interest that come along are blockchain, big data, information
management, data mining, and audit quality. This seems to be in line with the continuous
advancement in technology which has affected the way how businesses are operated. Dramatic
changes in business models where the internet and technology have become the centre of
business operation have demanded auditing to be able to cope with such transformations. The
argument is that the traditional way of doing auditing services must be upgraded to cater to the
need for high-quality audit services, which is also being one of the research interest topics
(refer to Figure 7). This can be achieved through decision support technology (Meredith et al.,
2020) as it provides an avenue for auditors to address issues like the need for contract auditing,
continuous auditing, auditing for big data and data analytics, bitcoin, real-time auditing, etc.
This is similar to the findings by Lamboglia et al., (2020) which also highlighted the need for
the adoption of continuous auditing and continuous monitoring in the auditing profession.
Besides, it has also become the interest of researchers on the applicable techniques and tools
for auditing processes and procedures in analysing big data, smart contracts, and blockchain
(Andhini, 2017; Lamboglia et al., 2020; Rozario & Vasarhelyi, 2018). Hence, we anticipated
that in the 21%-century researchers are expected to produce more insight and findings in the
area of technology and auditing as this has also been emphasized by Lamboglia et al., (2020),
Issa et al., (2016) and, Andhini, (2017). Cloud computing, digital storage, continuous auditing,
big data, blockchain, and audit quality would be amongst the research topics that shall be
explored more (refer to Figure 8).
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Figure 8: Research Topics to be Explored
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Conclusion

This research aims to provide insight into the current research trends within the auditing
research field. We covered a period from 2015 to 2020 to gain an understanding of where we
are now in auditing research. Based on our results and findings, we discovered that the United
States has become the most active country that published a large number of researches related
to auditing. As for the most cited articles, we uncovered that the top 10 articles are within the
area of auditing, and technology-related areas with cloud computing and data storage become
the keywords that represented the interest of scholars. We uncovered 5 main research clusters
which are auditing, information management system, digital storage, cloud computing, and
environmental audit within our corpus of data. These clusters represent the existing research
interest areas of scholars within the domain of auditing research. We provide a discussion on
the need for more advanced auditing to cater to the demand for more high-quality audit services
in tandem with technological advancement. Therefore, it is expected that there will be more
future research that intersects between auditing and technology, which are also highlighted by
various scholars.

Nevertheless, our research has several limitations that shall be noted. Firstly, we only
considered Scopus database as our main source for data collection, thus disregarding others
database which could have wide coverage on research in auditing such as the Web of Science
(WOS), Google Scholars, Pro-Quest, and other potential publication platforms. Besides, we
also ignored prestigious conferences that are anticipated to provide insight on the latest issues
in auditing research and that provide pipeline papers that are expected to be published in the
near future. Moreover, we do not include few analyses in our bibliometric study like the most
influential journals based on cite-score analysis matrix, co-citation, and co-authorship analysis
as well as methodology analysis from our corpus of data. Besides, we only covered a short
period span analysing the research trend in auditing. Therefore, future research can include
wider coverage in terms of both years and databases as well as to include more science mapping
analyses to have a deeper understanding of research related to auditing.
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