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Abstract. In the context of accelerated digital transformation, emerging 

technologies are reshaping audit and internal control practices, driving growing 

academic interest. However, the fragmented literature highlights the need for a 

bibliometric analysis to map key trends and developments in this field. 

This study aims to analyze, through a bibliometric approach, the evolution of 

academic work on the integration of emerging technologies in audit and internal 

control, to identify key trends, research themes, and future perspectives. 

Using the Web of Science database and applying specific selection criteria, 

135 articles published between 2015 and 2025 were selected for this study. The 

analysis focused on bibliometric indicators using Bibliometrix and VOSviewer, 

offering a more structured view of the scientific landscape. 

Findings highlight an increasing volume of research on technologies applied 

to audit and internal control over the years, with three main clusters focused on 

blockchain technology in audit and accounting, artificial intelligence and big data 

in management, as well as audit quality and data governance. 

This study offers an integrated analysis of emerging technologies in audit and 

internal control, revealing interactions and proposing a framework to guide future 

research. The study’s insights not only map the academic discourse but also offer 

strategic guidance for practitioners aiming to align internal control frameworks 

with technological advancements. 

Keywords: Emerging technologies, blockchain, artificial intelligence, audit, 

internal control, bibliometric analysis. 
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1 Introduction 

Digital transformation has emerged as a crucial phenomenon reshaping the land-

scape of modern businesses, offering both opportunities and challenges to organizations 

(Loebbecke & Picot, 2015; Santos et al., 2020). This transformation, driven by rapid 

growth of technological innovations that have impacted organizations in a disruptive 

way (Caputo et al., 2021; Warner & Wager, 2019), forcing them to adapt their way of 

doing things (Betti et al., 2021). 

Within this transformative context, the integration of new technologies in auditing 

and internal control is fundamentally transforming their practices, enhancing effi-

ciency, accuracy, and risk management. This technological evolution represents a par-

adigm shift in how organizations conceive and implement their governance and com-

pliance processes. The implications of this transformation are vast and multidimen-

sional, affecting not only operational aspects but also the conceptual and methodologi-

cal frameworks underpinning these disciplines. 

AI technologies, for instance, facilitate automated auditing, risk prediction, and con-

tinuous monitoring, significantly improving audit efficiency (Luo et al., 2025). These 

advancements enable auditors to process unprecedented volumes of data with increased 

precision, while significantly reducing the time required to complete traditional audit 

cycles. Additionally, machine learning algorithms enhance anomaly detection, allow-

ing auditors to identify irregularities in transactions and assess control risks more ef-

fectively (Duan et al., 2025). 

Concurrently, the implementation of big data technologies leads to an increasing 

impact on business. (Alotaibi et al., 2021). Furthermore, the emergence of big data an-

alytics heralds a transformative paradigm shift, unlocking unprecedented opportunities 

to significantly improve the precision and efficacy of error detection systems and fraud 

mitigation strategies.(Allioui & Mourdi, 2023; Lee et al., 2019) However, according to 

(IIA, 2019) the use of advanced data analytics enables auditors  to examine entire da-

tasets, improving the comprehensiveness and accuracy of audits. 

Robotic Process Automation (RPA) also plays a crucial role by automating repetitive 

tasks, reducing audit cycle times and minimizing human errors, thus allowing auditors 

to focus on strategic activities with higher added value. This reallocation of human re-

sources toward more complex and analytical tasks represents a fundamental transfor-

mation of the auditor's role in the contemporary digital environment. 

Blockchain technology, meanwhile, is increasing auditability of transactions fosters 

transparency and accountability by providing secure, tamper-proof audit trails. (Dai & 

Vasarhelyi, 2017) This feature becomes particularly relevant in a context where stake-

holder trust constitutes a central element of organizational legitimacy and regulatory 

compliance. 

The evolution of technologies such as cloud auditing has enabled auditors to process 

information online (Da Silva et al., 2013; Hu et al., 2018), facilitating the provision of 

auditing and assurance services on a real-time and continuous auditing basis (Eulerich 
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& Kalinichenko, 2018; Vasarhelyi & Halper, 1991). This evolution toward more agile 

and responsive audit systems reflects the growing necessity for organizations to adapt 

to a business environment characterized by volatility, uncertainty, and complexity. 

While numerous studies have explored the impact of emerging technologies on au-

diting and internal control, existing research remains fragmented, often focusing on 

individual technologies rather than providing a holistic, systematic analysis of their col-

lective impact. Moreover, prior studies lack a quantitative assessment of evolving re-

search trends and underexplored areas. In light of these considerations, this study-

addresses this gap through a bibliometric analysis of publications from 2015 to 2025, 

identifying key themes, research clusters, and future directions in the digital transfor-

mation of audit and internal control. 

Two specific research questions guide this study. The RQ1: What are the main re-

search trends and thematic developments in auditing and internal control in the era of 

emerging technologies? allows us to systematize the current knowledge about dominant 

contributions that have shaped the academic discourse on auditing and internal control 

in the context of emerging technologies. The RQ2: What are the key underexplored 

research directions and emerging topics in this evolving field? helps to establish a re-

search agenda for future studies on emerging technologies in auditing and internal con-

trol fields. 

The paper is structured as follows: section 2 presents the research methodology fol-

lowed with section 3 presenting bibliometric findings. Section 4 then presents discus-

sion and conclusion of the study by providing research implications and future research 

agenda. 

2 Bibliometric study method 

Bibliometric analysis plays a decisive role in research studies. To perform our bib-

liometric analysis, we follow the methodologies established by (Donthu et al., 2021) in 

their detailed guidelines titled “How to Conduct a Bibliometric Analysis: An Overview 

and Guidelines.” This study presents a structured framework that researchers can em-

ploy to conduct bibliometric research effectively. 

2.1 Defining the search terms 

Defining search terms is a critical aspect of the research process, as it facilitates the 

exploration of a wide array of documents authored by various researchers who utilize 

different terminologies within a specific thematic domain. To ensure exhaustive cover-

age of the literature, we defined a set of relevant keywords based on key emerging 

technologies and their application in auditing and internal control. The selected key-

words were carefully chosen to encompass a wide range of technological advancements 

that influence the field. Furthermore, we included key terms pertinent to the audit and 

control domain, ensuring that the literature retrieved specifically addressed the inter-

section of digital transformation with auditing and control practices as shown in table 

1 below. 
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Table 1. Search keywords definition 

Research field Keywords 

Emerging technol-

ogies field 

"emerging technologies," "artificial intelli-

gence", "machine learning", "blockchain”, 

"data analytics", "big data," "robotic process 

automation (RPA)", "cloud computing", "In-

ternet of Things (IoT)", and "Natural Lan-

guage Processing (NLP)." 

Auditing and con-

trol field 

"audit", "internal control", "internal audit", 

"corporate governance", "compliance" and 

"risk management." 

2.2 Search Query and Database Selection 

To conduct a rigorous bibliometric analysis, this study employed a sample of re-

search publications sourced from the Web of Science (WOS), a database renowned for 

its high-quality indexed research articles and comprehensive citation data. The sample 

encompassed publications from the years 2015 to 2025. The selected time frame (2015-

2025) ensures a comprehensive analysis of emerging technologies' impact on audit and 

internal control. Since 2015, advancements in AI, big data, blockchain, and automation 

have significantly transformed auditing practices, making this period crucial for under-

standing technological adoption trends. Extending to 2025 allows capturing recent de-

velopments and future research directions in this rapidly evolving field. 

We formulated the following search equation to retrieve relevant academic contri-

butions: 

TS=(("emerging technologies" OR "artificial intelligence" OR "machine learning" 

OR "blockchain" OR "data analytics" OR "big data" OR "robotic process automation" 

OR "RPA" OR "Cloud Computing" OR "IoT" OR "Natural Language Processing" OR 

"NLP") AND (audit* OR "internal control*" OR "internal audit*" OR "corporate gov-

ernance" OR "compliance" OR "risk management")). 

This query was executed within the "Topic" (TS) field in WOS, ensuring that the 

retrieved articles contained these keywords in their titles, abstracts, or keywords sec-

tions. 

2.3 Data Collection and Inclusion Criteria 

The search was conducted on 05th March 2025 using the WOS database. By em-

ploying the search equation mentioned previously we were able to identify a total of 

15,353 documents published within the WOS database between the years 1989 and 

2025. These documents spanned various subject areas such as computer sciences, en-

gineering, business, economics…etc. However, to ensure the accuracy and relevance 
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of our analysis, we restricted our scope to the following categories: Business finance, 

Management, Business and Economics, our search yielded a total of 1,931 documents. 

Furthermore, we applied further exclusion criteria by limiting our analysis to only 

articles, reviews articles and early access, which led to the elimination of an additional 

223 documents.  Moreover, by applying a timeframe filter (2015–2025), we excluded 

an additional 42 documents. Additionally, we removed 24 articles written in languages 

other than english. After thoroughly reading through the titles, abstracts and rapid 

screening of the remaining 1,642 publications, a final sample of 135 publications was 

deemed suitable for use in the analysis. The table below summarizes the selection steps 

and the inclusion and exclusion criteria applied. 

Table 2. Filtering criteria/search term and inclusion and exclusion of document. 

Criteria Exclude Include 

Search date: 05th March 2025  15,353 

Data base: WOS 

Using the search equation 

WOS categories: Business finance, Manage-

ment, Business, Economics 

13422 1931 

Documents Type: articles, reviews articles 

and early access 

223 1708 

Timeframe filter: 2015-2025 66 1666 

Language filter: limit to only English 24 1642 

Titles and abstracts scan 1507 135 

2.4 Data Processing and Analysis Tools 

The 135 documents identified were exported in Plain text format and analyzed using 

VOSviewer and Biblioshiny in R, two widely used bibliometric analysis tools. 

VOSviewer was employed for co-occurrence analysis, bibliographic coupling, and net-

work visualization, allowing us to identify key research themes, influential documents, 

and collaborative networks. Biblioshiny was used for descriptive statistical analysis, 

including publication trends, scientific production, and other bibliometric indicators, 

providing a comprehensive overview of the evolution of research on emerging technol-

ogies in audit and internal control. 

3 Findings 

3.1 Descriptive analysis 

The summary table of the main data (table 3) reveals an analysis period covering 

2015-2025, with 135 documents extracted from 61 sources. The annual growth rate of 

6.25% highlights a moderate yet steady progression in research on the impact of emerg-

ing technologies in auditing and internal control. This suggests that the topic, while 
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important, remains a specialized and expanding field, attracting growing interest but 

not yet massive attention. The average citations per document (31.94) is noteworthy, 

reflecting the academic significance and influence of the publications. However, the 

total number of references (6504), although high, may indicate a strong reliance on pre-

existing conceptual frameworks, signaling a potential lack of groundbreaking new the-

ories in the field. 

The dataset includes contributions from 321 authors, among whom only 19 have 

published single-authored documents. This underscores the collaborative nature of re-

search in this domain, with an average of 2.75 co-authors per document. Notably, 

25.19% of publications feature international co-authorships, emphasizing the global 

significance of emerging technologies in auditing and internal control. The increasing 

level of cross-border collaboration reflects the universal challenges and opportunities 

these technologies present in various regulatory and economic environments. 

These results reflect a gradual maturation of the research field, where influential 

works attract significant citations, but where original and diverse contributions remain 

limited. 

Table 3. Main information about data and document types. 

Description Results 

MAIN INFORMATION ABOUT D   

Timespan 2015-2025 

Sources 61 

Documents 135 

Annual Growth Rate % 6.25 

Document Average Age 3.44 

Average citations per doc 31.94 

References 6504 

AUTHORS  

Authors 321 

Authors of single-authored docs 19 

Co-Authors per Doc 2.75 

International co-authorships % 25.19 

DOCUMENT TYPES  

Article 113 

Article ; early access 11 

Article ; proceedings paper 1 

Review 10 
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3.2 Performance analysis 

Annual production. 

Annual publication trend is essential to assess the field’s growth. The data (figure 

1) illustrates a fluctuating trend in annual scientific article production from 2015 to 

2025, marked by an initial decline, a resurgence, and a sharp drop. Between 2015 and 

2018, output steadily decreased. However, 2019 saw a dramatic surge to 14 articles, 

initiating a period of growth with fluctuations: 12 (2020), 15 (2021), and peaks of 22 

(2022), 21 (2023), and 26 (2024), with an annual growth rate of 16.9% over the decade 

(2025 excluded). As a result of this, almost 89.6% of the documents in the sample were 

produced in the last 7 years, which suggests sustained research interest, potentially 

driven by the rapid adoption of AI, blockchain, and data analytics in audit and internal 

control. 
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Fig. 1. Annual production. 

Most influential publications.  

Gaining an overview of the most influential articles within a research domain aids 

in identifying seminal articles that offer significant insights and may also help forecast 

potential areas for future research (Alon et al., 2018). The study identifies the most 

influential articles by using Total citations indicator, which indicates the absolute num-

ber of times a publication has been cited. The Tc/year indicator which normalizes cita-

tion volume over time, accounting for the age of a publication and enabling fairer com-

parison across years. And finally, normalized Tc indicator which adjusts for disparities 

across disciplines and publication outlets offering a balanced view of citation perfor-

mance relative to similar works (table 4).  
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In this study, the most cited publication is by (Vasarhelyi et al., 2015), which pre-

sents a comprehensive framework for Big Data in accounting and emphasizes its crucial 

role in integrating emerging technologies into audit practices. Articles related to Big 

Data and its analytics, artificial intelligence and blockchain are dominating the most 

influential articles underscores the central role these technologies play in reshaping 

contemporary audit and internal control research. The data reflects a field that is rapidly 

evolving, with newer publications achieving substantial academic recognition in a short 

period. 

Table 4. Most influential publications. 

Paper Total Citations TC per Year Normalized TC 

VASARHELYI MA, 2015, (ACCOUNT HORIZ) 248 22.55 2.04 

KOKINA J, 2017, J EMERG (TECHNOL ACCO) 186 20.67 1.31 

APPELBAUM D, 2017, (AUDITING-J PRACT TH) 181 20.11 1.27 

SCHMITZ J, 2019, AUST (ACCOUNT REV) 164 23.43 2.16 

MUNOKO I, 2020, (J BUS ETHICS) 159 26.50 2.64 

GEPP A, 2018, (J ACCOUNT LIT) 142 17.75 1.00 

ARAZ OM, 2020, (DECISION SCI) 137 22.83 2.28 

YOON K, 2015, (ACCOUNT HORIZ) 134 12.18 1.10 

KOKINA J, 2019, (INT J ACCOUNT INF SY) 121 17.29 1.60 

DEMIRKAN S, 2020, ( J MANAG ANAL) 119 19.83 1.98 

Most influential journals/academics sources.  

The 135 publications used in this study were from 61 academic sources, These aca-

demic sources were ranked using a set of well-established bibliometric indicators: h-

index: Measures both productivity and citation impact, g-index: Gives more weight to 

highly cited articles, m-index: Normalizes the h-index by the number of years since the 

journal’s first publication in the dataset (PY_start) capturing citation velocity, Total 

Citations (TC): Total number of citations received by articles from the journal, Number 

of Publications (NP): Total number of documents indexed from that journal within the 

selected time period, and finally PY_start: The year the journal began contributing to 

the dataset. 

The top 3 influential journals in our sample (table 5), are: the International Journal 

of Accounting Information Systems, who leads the ranking confirming its role as a core 

publication platform for high-impact research at the intersection of auditing and infor-

mation systems. Followed by the Journal of Emerging Technologies in Accounting and 

Accounting Horizons. The three represent almost 28% of the total publications in the 

sample. 

The presence of more recent contributors like the Australian Accounting Review, 

Accounting Perspectives, and the Review of Accounting Studies (all with fewer than 

five publications) suggests an emerging interest in digital audit technologies across a 

broader range of accounting journals. Notably, the Review of Accounting Studies 



stands out with an m-index of 0.75, despite its very recent entry (2022), indicating rapid 

citation uptake and growing academic attention. 

Table 5. Most influential journals. 

Source h_index g_index m_index TC NP PY_start 

INTERNATIONAL JOURNAL OF ACCOUNTING 

INFORMATION SYSTEMS 

9 16 0.818 574 16 2015 

JOURNAL OF EMERGING TECHNOLOGIES IN 

ACCOUNTING 

8 13 0.8 427 13 2016 

ACCOUNTING HORIZONS 6 8 0.545 673 8 2015 

JOURNAL OF INFORMATION SYSTEMS 5 6 0.5 152 6 2016 

AUSTRALIAN ACCOUNTING REVIEW 4 4 0.571 301 4 2019 

ACCOUNTING AUDITING & ACCOUNTABILITY 

JOURNAL 

3 4 0.6 146 4 2021 

ACCOUNTING PERSPECTIVES 3 4 0.5 102 4 2020 

MANAGERIAL AUDITING JOURNAL 3 4 0.429 73 4 2019 

MEDITARI ACCOUNTANCY RESEARCH 3 3 0.429 174 3 2019 

REVIEW OF ACCOUNTING STUDIES 3 3 0.75 67 3 2022 

Most influential countries.  

As shown in figure 2, the United States dominate the field of audit and internal con-

trol within the context of emerging technologies. With 2,570 citations, the USA sur-

passes all other nations by a significant margin, demonstrating its role as a primary 

contributor to academic discourse. Australia, the United Kingdom, and Italy follow 

with considerably lower citation counts, indicating active but less influential research 

outputs. The presence of European countries such as Germany, Spain, and Italy sug-

gests a distributed but secondary role in shaping the research landscape. This distribu-

tion underscores the leadership of North America, with limited representation from re-

gions like Asia and Africa, pointing to potential gaps in global research participation. 

The second graph, which presents the corresponding author’s countries, corroborates 

the previous findings by reinforcing the dominance of the United States in publication 

output. The USA leads in both single-country (SCP) and multiple-country (MCP) col-

laborations, reflecting a strong, independent research base while also engaging in inter-

national collaborations. Australia and China also show a substantial number of publi-

cations, highlighting their emerging role in this domain. Interestingly, while some coun-

tries like Germany and Italy maintain a significant number of cited works, their publi-

cation activity appears lower, suggesting that their contributions are impactful but not 

as frequent. The overall distribution in both graphs underscores the need for broader 

international collaboration to diversify the academic contributions in this field. 

Audit and Internal Control in the Era of Emerging Technologies: …             173



 

174             E. Hamza and O. Lhoussaine

 

Fig. 2. Most cited and most relevant countries. 

Most influential institutions.  

As shown in table 6 representing the most productive affiliations in the field, based 

on the number of articles published, the Rutgers University system dominates the land-

scape, with its three campuses: System, New Brunswick, and Newark, occupying the 

top three positions in terms of quantity of publications contributing almost 38% of the 

total publications in the sample, highlighting its leading role in accounting and emerg-

ing technologies research. Other notable contributors include the Egyptian Knowledge 

Bank and the Ministry of Education and Science of Ukraine, indicating a growing in-

ternational engagement. Institutions like Babson College, Bentley University, and the 

University of Duisburg-Essen also show a steady presence in the field. 

Table 6. Most influential institutions. 

Affiliation Articles 

RUTGERS UNIVERSITY SYSTEM 18 

RUTGERS UNIVERSITY NEW BRUNSWICK 17 

RUTGERS UNIVERSITY NEWARK 16 

EGYPTIAN KNOWLEDGE BANK (EKB) 9 

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE 8 

BABSON COLLEGE 6 

BENTLEY UNIVERSITY 5 

UNIVERSITY OF DUISBURG ESSEN 5 

BRIGHAM YOUNG UNIVERSITY 4 

UNIVERSITY OF AUCKLAND 4 
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Most influential authors.  

Table 7 of the most influential authors, ranked using the previous bibliometric indi-

cators, highlights a concentrated group of scholars driving research on audit and inter-

nal control in the era of emerging technologies. Notably, authors such as Vasarhelyi 

M.A. and Kogan A. have established a strong academic footprint, with substantial cita-

tion impact and longevity in the field. Their contributions, dating back to 2015, suggest 

a foundational role in shaping the discourse on technological advancements in audit 

practices. The presence of multiple authors with relatively lower indices but emerging 

relevance, such as Eulerich M. and Wood D.A., reflects the growing diversification of 

expertise and the increasing engagement of researchers in this domain. 

The table also indicates a mix of established and newer contributors, with some au-

thors demonstrating rapid impact despite a more recent entry into the field. Wood D.A., 

for instance, stands out with a high m-index, suggesting an accelerated research trajec-

tory. The overall landscape suggests an evolving field where early pioneers continue to 

be cited extensively, while newer researchers contribute to expanding and refining the 

discourse. This trend underscores the dynamic nature of audit and internal control re-

search, where both sustained contributions and emerging voices are shaping the future 

of the discipline. 

Table 7. Most influential authors. 

Author h_index g_index m_index TC NP PY_start 

VASARHELYI MA 6 9 0.545 759 9 2015 

EULERICH M 4 5 0.667 76 5 2020 

WOOD DA 4 4 1 64 4 2022 

KOGAN A 3 3 0.273 448 3 2015 

VASARHELYI M 3 3 0.5 195 3 2020 

ZHANG CY 3 3 0.429 103 3 2019 

APPELBAUM D 2 2 0.222 221 2 2017 

BROWN-LIBURD HL 2 3 0.333 174 3 2020 

CASTONGUAY J 2 2 0.333 70 2 2020 

D'ONZA G 2 2 0.4 56 2 2021 

3.3 Keyword analysis and three fields plot 

The analysis of the most relevant author keywords (figure 3) highlights the main 

research trends at the intersection of audit, internal control and emerging technologies. 

The keyword "audit" appears most frequently (46 occurrences), confirming its central 

role in the literature. Disruptive technologies such as "blockchain" (33), "artificial in-

telligence" (24), "big data" (19), and "data analytics" (18) also feature prominently, 

reflecting growing scholarly interest in their applications within auditing and internal 

control. 
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More specific terms like "robotic process automation," "internal control," "audit 

quality," and "internal audit" point to the practical areas where these technologies are 

being integrated, particularly to enhance audit efficiency, reliability, and performance. 

The inclusion of "machine learning," "deep learning," and "digitalisation" further em-

phasizes the shift towards intelligent automation in audit practices. 

Finally, the presence of 'bibliometric' and 'bibliometric analysis' as keywords indi-

cates that the bibliometric approach itself is gaining traction in this field, lending addi-

tional relevance to this study. 

 

 

Fig. 3. Most relevant words. 

We also presented the three-field plot (Figure 4). A three-field plot is a type of San-

key diagram that illustrates the interactions among various fields (Riehmann et al., 

2005). The previous findings are confirmed by the three-field plot about the interlink-

age between cited sources, sources and keywords, and revealing the intellectual struc-

ture of the research field. Key scholars like Vasarhelyi MA, Kokina J, and Brown-Li-

burd HL are central figures in themes such as audit, artificial intelligence, and robotic 

process automation. Influential works by Schmitz J (2019) and Coyne JG (2017) high-

light their foundational role in discussions on digital transformation in audit. The strong 

links between emerging technologies like machine learning, blockchain, and data ana-

lytics and these authors indicate a growing focus on integrating advanced digital tools 

into audit practices, showcasing a dynamic academic network in the evolving landscape 

of audit research. 
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Fig. 4. Three-field plot. 

3.4 Science Mapping 

Citations analysis.  

As an initial step in the science mapping process using VOSviewer, this study con-

ducted a citation analysis to evaluate the scholarly impact and intellectual influence of 

documents within the field. Citation analysis serves as a key bibliometric technique that 

quantifies the significance of publications, authors, and research outputs based on their 

citation frequency. To ensure clarity and relevance in the visualization of the conceptual 

structure, a threshold of at least 10 citations per document was applied. From the total 

dataset of 135 documents, 59 met this inclusion criterion, indicating a substantial level 

of recognition within the academic community. The generated citation network map 

(figure 5) identifies seven distinct research streams, with the most prominent clusters: 

1) the green, contains foundational works on technological auditing that are highly 

cited. Notably, seminal contributions from Vasarhelyi (2015), Appelbaum (2017), 

Yoon (2015), and Gepp (2018), among other influential authors, these highly cited 

works predominantly explore the application of big data and big data analytics in au-

diting, highlighting the role of these technologies in auditing and control field. 2) The 

red cluster which contains works like Shmitz 2019, Bonson 2019, Demirkan 2020, 

among others. This cluster primarily explores blockchain technology and its applica-

tions in auditing. (3) The blue cluster is primarily composed of influential works such 

as Kokina (2017), Munoko (2020), and Zhang (2019)... This cluster focuses predomi-

nantly on the application of Artificial Intelligence in the auditing field. The map also 

includes clusters that explore complementary technologies such as data analytics and 

robotic process automation. 
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Fig. 5. Citations analysis 

Co-citations analysis.  

Co-citation analysis allows for the identification of the most influential publications 

or authors in a field by revealing works that are frequently cited together. This high-

lights the main research themes and dominant intellectual trends, thereby facilitating 

the understanding of the conceptual structure of a scientific domain. To ensure clarity 

and relevance in the visualization, a threshold of a minimum of 10 citations of a cited 

reference was applied, 62 documents of the 135 met this criterion and were used to 

identify the intellectual structure of the field of auditing and internal control in the con-

text of emerging technologies. The generated network map (figure 6) identifies 3 

emerging clusters: 1) The red cluster primarily groups foundational works on the digital 

transformation of auditing and internal control, featuring influential authors such as 

Vasarhelyi (2015), Alles (2015), Brown-Liburd (2015), and Cao (2015) …, who ad-

dress the evolution of auditing systems in the era of Big Data. 2) The green cluster, 

centered around Dai (2017), Kokina (2017), and Yermack (2017), focuses on the inte-

gration of emerging technologies (particularly blockchain, artificial intelligence, and 

advanced analytics) into auditing processes. This group reflects a more technological 

and forward-looking orientation. 3) Finally, the more focused blue cluster includes re-

cent contributions such as Cooper (2019), Moffitt (2018), and Austin (2021), which 

address contemporary issues related to robotic automation, algorithmic ethics, and data 

governance. The density of links between clusters indicates a strong interdependence 

between theoretical foundations and technological innovations, confirming the evolu-

tion of the field towards an increasing integration of digital tools in auditing practices. 
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Fig. 6. Co-citations analysis. 

Bibliographic coupling analysis. 

The analysis of bibliographic coupling allows the identification of contemporary 

thematic structures in the field of audit or control and emerging technologies. To obtain 

a clear visualization, a threshold of a minimum of 5 citations of a document was ap-

plied, 84 documents respect this criterion and were used to identify the key themes in 

the scientific landscape. Five main clusters emerge from the mapping (figure 7). 1) The 

green cluster, dominated by Vasarhelyi (2015), Appelbaum (2017), Dzuranin (2016), 

and Fisher (2016)… reflects foundational contributions on the integration of digital 

technologies into auditing practices, with a strong focus on big data and automated 

systems. 2) The blue cluster, centered around Kokina (2017) and Munoko (2020) and 

other recent works, illustrates a concentration on artificial intelligence, ethical implica-

tions, and the transformation of roles in auditing using process automation. 3) The red 

cluster, grouping Schmitz (2019), Secinaro (2021), and Han (2023)… highlights a more 

critical and exploratory approach to blockchain technology adoption, its opprtunities 

and digital strategy within auditing ad accounting fonctions. 4) The purple cluster, rep-

resented by Xu (2023) and Fedyk (2022), reflects an emergence of perspectives ori-

ented towards machine learning and intelligent systems. 5) Finally, the yellow cluster, 

centered on Salijeni (2019) and Tiberius (2019), explores the intersection of technolog-

ical innovation, managerial strategies, and anticipation of disruptions. 
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The diversity of the clusters, along with the dense links between them, attests to a 

rapidly changing field, structured by both solid methodological foundations and open-

ings towards emerging issues such as AI ethics, digital sustainability, and the evolution 

of auditing skills. 

 

Fig. 7. Bibliographic coupling analysis. 

Co-occurrence network analysis.  

Network analysis using keywords co-occurrence allows for the exploration of the 

main recurring themes and semantic relationships in publications related to audit-

ing/control and emerging technologies. To generate the visualization, the analysis was 

based on authors' keywords with a minimum occurrence threshold of three. A total of 

31 keywords met this criterion. Five major thematic clusters emerge from this mapping 

(figure 8): 

1) The blue cluster, dominated by the terms audit, blockchain, and accounting, re-

flects the growing interest in disruptive technologies, particularly blockchain, and their 

implications for accounting practices, audit processes, and traceability through smart 

contracts. This cluster bridges technological innovation and the transformation of the 

auditor's foundational role. 2) The red cluster, centered on big data, internal control, 

audit quality, audit process, and digital technologies, a research stream focused on the 

transformation of traditional audit and internal control practices through the integration 

of big data and data analytics. The presence of keywords such as "audit quality" and 

"audit process" suggests that scholars in this cluster are primarily concerned with how 

emerging technologies - particularly big data- can enhance the effectiveness, reliability, 

and efficiency of auditing and control procedures. 3) The green cluster, articulated 

around artificial intelligence, machine learning, robotic process automation, continuous 
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auditing and natural language processing, explores the integration of artificial intelli-

gence technologies, such as machine learning, natural language processing, and robotic 

process automation (RPA), into auditing. It reflects a dynamic focused on automation, 

continuous auditing, and intelligent data analysis, marking an evolution towards more 

responsive, efficient, and autonomous auditing practices. This orientation marks a de-

parture from classical approaches by emphasizing performance, prediction, and the au-

tonomy of intelligent audit systems. 4) The yellow cluster, focused on data analytics, 

internal audit, continuous audit, and fraud detection, pertains to the intensive use of 

data in proactive risk management, real-time auditing, and fraud detection. This repre-

sents an operational approach based on the analytical exploitation of internal infor-

mation flows. 5) Finally, the purple cluster, more peripheral, connects corporate gov-

ernance, governance, and technology, raising strategic questions related to regulation, 

the alignment of technologies with corporate governance objectives, and the ethical 

framing of these transformations. 

 

 

Fig. 8. Co-occurrence analysis. 

Co-authorship analysis.  

The co-authorship analysis highlights the collaborative structure among the most in-

fluential authors in the field of digital transformation in auditing and control. To obtain 

the visualization, the analysis was based on authors with both minimum number of 

documents and minimum number of citations of an author equal 1. Of 325 athors, 24 

met the thresholds and were used to generate the network below (figure 9). The network 

highlights a fragmented structure, composed of several clusters connected by influential 

authors such as Miklos A. Vasarhelyi, who emerge as central figures playing a pivotal 



182             E. Hamza and O. Lhoussaine

role in collaborations. Their primary position is reinforced by connections with other 

authors like Alexander and Kogan, Chanyuan and Zhang (Abigail), Brad M. and Tuttle, 

suggesting strong involvement in multiple sub-groups. The presence of several distinct 

sub-groups, such as those around Helen L. and Brown-Liburd, Kerri-Ann and Sander-

son, Schreyer, and Marco, suggests a thematic or methodological specialization within 

the research field. The absence of a fully unified network indicates that researchers tend 

to collaborate within specific groups, suggesting a specialization in research themes, 

with each cluster representing distinct sub-themes or institutional or geographical bar-

riers may limit broader collaborations. 

 

Fig. 9. Co-authorship analysis. 

4 Discussions and conclusions 

By analyzing a sample of 135 published documents on auditing and internal control 

in the context of emerging technologies, the study examined how research has evolved 

over the past decade. It identified the most influential classical articles and impactful 

perspectives in literature that could assist researchers in advancing knowledge. Addi-

tionally, it highlighted the journals where researchers may consider submitting their 

most significant works in the future, as well as the leading institutions and authors with 

whom they might collaborate.  

Our findings revealed that the field of auditing and internal control is experiencing 

moderate but steady expansion, with an annual growth rate of 6.25% and 89.6% of 

publications produced in the last seven years (2019–2025), indicating sustained interest 

driven by the rapid adoption of AI, blockchain, and data analytics in auditing practices. 
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Contributions from 321 authors, with only 19 single-authored works, reflect strong col-

laboration, as evidenced by an average of 2.75 co-authors per document and 25.19% 

international co-authorships. However, fragmented co-authorship networks suggest the 

presence of siloed sub-groups, potentially due to thematic specialization or institutional 

barriers. The field also demonstrates significant citation impact, with an average of 

31.94 citations per document and foundational works such as those by Vasarhelyi 

(2015) and Appelbaum (2017) highlighting its academic influence. Nonetheless, the 

reliance on a total of 6,504 references indicates a degree of theoretical conservatism, 

with limited groundbreaking paradigms emerging. 

It also reveals notable patterns in publication activity and citation impact. Following 

an initial stagnation from 2015 to 2018, there has been exponential growth in annual 

publications post-2019, peaking at 26 publications in 2024, which corresponds to a 

16.9% annual growth rate. This surge aligns with the industry's increasing adoption of 

AI and blockchain technologies, demonstrating academia's responsiveness to techno-

logical disruption. However, geographic imbalances are evident, with the U.S. leading 

significantly with 2,570 citations, far surpassing Australia, the U.K., and Italy. While 

Europe shows distributed contributions from countries like Germany and Spain, Asia 

and Africa remain underrepresented in this research landscape. Data on corresponding 

authors further emphasizes U.S. dominance in both single-country and multi-country 

publications, highlighting systemic disparities in global research participation. 

The analysis of influential contributors and the intellectual structure of the field high-

lights several key institutions and authors shaping the research landscape. Rutgers Uni-

versity stands out as a research hub, contributing 38% of publications, while other ac-

tive institutions include Babson College, Bentley University, and the University of 

Duisburg-Essen, with emerging contributions from the Egyptian Knowledge Bank and 

Ukraine’s Ministry of Education. Seminal authors such as Vasarhelyi M.A. and Kogan 

A., who have been active since 2015, are recognized as foundational figures, while 

newer scholars like Wood D.A., noted for a high m-index, and Eulerich M. are making 

rapid impacts. Author production trends reveal a combination of sustained influence 

from established figures like Vasarhelyi and the rise of emergent voices such as Brown-

Liburd H.L. In terms of journal dynamics, Accounting Horizons initially led the field 

but has since plateaued, while the Journal of Emerging Technologies in Accounting and 

the International Journal of Accounting Information Systems are now driving scholarly 

momentum. Locally cited sources further confirm the centrality of these journals, 

alongside the Journal of Information Systems. The analysis of research themes and 

technological focus reveals that while "audit" remains a central keyword, disruptive 

technologies such as blockchain, artificial intelligence (AI), big data, and data analytics 

are increasingly dominating the discourse. Emerging terms like robotic process auto-

mation, machine learning, and digitalization indicate a significant shift towards auto-

mation and real-time analytics. Cluster analysis highlights several key areas: the "Big 

Data & Foundational Tech" examines the integration of big data, focusing on predictive 

analytics and enhancing audit processes. The "Blockchain & Decentralization" which 

focuses on the role of blockchain in promoting audit transparency and the use of smart 

contracts. The "AI & Ethical Challenges" which addresses the implications of AI-
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driven automation, ethical risks, and the redefinition of auditor roles. The "Data Ana-

lytics & Fraud Detection" which prioritizes real-time risk management and AI-

enhanced fraud detection. And finally, the "Governance & Strategy" area connects tech-

nology adoption to corporate governance and regulatory alignment.  

The study also reveals a fragmented collaboration network characterized by small 

groups focused on thematic specialization, highlighting the absence of a unified net-

work and underscoring the need for interdisciplinary dialogue. 

The field is evolving from foundational big data framework toward AI- and block-

chain-driven innovations, with increasing focus on ethics and real-time analytics. This 

academic evolution reflects a reality already taking shape in professional practice. Be-

yond bibliometric trends, leading audit firms like PwC and Deloitte have widely oper-

ationalized these technologies. For instance, they have adopted AI-powered anomaly 

detection tools, blockchain-based transaction verification, and continuous auditing plat-

forms integrated with ERP systems like SAP, using software such as ACL or IDEA. 

These developments demonstrate a clear convergence between academic innovation 

and industry practice, warranting further empirical exploration. However, the domi-

nance of U.S.-based institutions like Rutgers may limit diverse perspectives, particu-

larly from underrepresented regions. The high citation rates of early works point to a 

degree of theoretical inertia, while emerging themes such as AI ethics present opportu-

nities for novel contributions. Finally, the fragmentation of collaborations suggests un-

tapped potential for cross-thematic research, notably in areas like governance and hu-

man-AI interaction. Building on these insights, several promising directions for future 

research emerge, addressing both technological advancements and contextual chal-

lenges in audit and internal control: 

- Future research should explore how emerging technologies can enhance inter-

nal control systems, including risk assessment and fraud detection. 

- Studies should address the challenges and adoption of audit and internal con-

trol technologies in underrepresented regions, particularly in Africa and the Arab world. 

- Research should redefine the auditor’s role in AI-augmented environments by 

emphasizing critical thinking, ethical oversight, and technological fluency. 

- Future work should develop training frameworks to bridge skill gaps in audit-

ing, such as interpreting machine learning outputs and managing RPA workflows. 

Despite these interesting contributions, this research is subject to several limitations, 

as is the case for most bibliometric analyses . First, its reliance on the bibliography from 

the Web of Science (WOS) is noteworthy. While WOS is one of the most used data-

bases in bibliometric reviews due to its selective focus on high-quality and impactful 

journals, as well as its compatibility with various bibliometric software, it does not en-

compass all publications related to auditing and control in the context of emerging tech-

nologies. Second, the time frame was limited to the period 2015–2025, potentially ex-

cluding earlier foundational works that helped shape the field. Additionally, only Eng-

lish-language publications were considered, introducing a linguistic bias that may un-

derrepresent perspectives from non-English-speaking or emerging regions. Moreover, 

the use of bibliometric thresholds and VOSviewer techniques captures structural pat-

terns but not the qualitative depth of the literature. And finally, given the rapid evolution 
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of emerging technologies, the trends identified in this study may evolve quickly, thus 

requiring ongoing reassessment in future research. 
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