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Abstract 
Face to face with the complex and various challenges 
generated by the rapid evolution of technology in financial 
auditing, artificial intelligence (AI) is emerging as a key 
element for innovation, providing advanced solutions to 
adapt to dynamic market needs. By analyzing real-time 
data, identifying anomalies and generating predictive 
insights, AI significantly improves accuracy, efficiency and 
risk understanding in auditing, marking an essential step 
towards optimal performance in a changing environment. 
The authors set out to investigate the impact of artificial 
intelligence in auditing using bibliometric analysis and 
statistical approaches to highlight the essential role of 
artificial intelligence technologies in the evolution and 
optimization of the financial audit process. 
In conclusion, the implementation of artificial intelligence 
in auditing offers significant advantages, such as 
increased efficiency, accurate fraud detection and 
adaptation to specific client requirements, but it is vital to 
recognize the challenges and limitations in order to fully 
exploit the potential of artificial intelligence and 
revolutionize audit practices in the digital era. 
Key words: audit; artificial intelligence; integration; 
efficiency; 
JEL Classification: M40, M42, O33 
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1. Introduction 
Contextualizing the need for innovation in 
financial auditing with the help of artificial 
intelligence 
In the context of the rapid evolution of technology, 
financial auditing faces increasingly complex and varied 
challenges, requiring continuous innovation to remain 
relevant and effective in the current and future 
environment (Agarwal and Dhar, 2018). In this regard, 
artificial intelligence (AI) has become a crucial element in 
the transformation of financial auditing, providing 
advanced and customized solutions to address the 
specific needs of organizations and increasingly 
interconnected financial markets (Giraud-Carrier and 
Dunham, 2018). Through its capabilities to analyze real-
time data, identify anomalies and generate predictive 
insights, AI adds significant value to the audit process, 
facilitating greater accuracy, efficiency and understanding 
of associated risks. Thus, it is evident that the integration 
and development of artificial intelligence technologies in 
financial auditing is an essential step towards adapting to 
dynamic market demands and ensuring optimal 
performance in the provision of audit services in a 
constantly changing environment (Vasarhelyi et al., 2017). 
 
The purpose of the work 
The purpose of this paper is to investigate and evaluate 
the impact of artificial intelligence (AI) in the field of 
auditing, with special attention to bibliometric analysis and 
statistical approach. Using a rigorous methodology, based 
on data and figures, we will examine the evolution of 
research and trends in this field, highlighting the 
importance and role that artificial intelligence plays in the 
financial audit process. Through an exhaustive 
bibliometric analysis and appropriate statistical methods, 
we aim to highlight the key contributions, research 
directions and practical impact of the use of artificial 
intelligence technologies in financial auditing. 

2. Theoretical foundation and 
bibliometric analysis 

Description of the principles of artificial 
intelligence and the history of financial auditing 
  The principles of artificial intelligence (AI) and the history 
of financial auditing are two fundamental pillars in the 

deep understanding of how modern technologies can 
influence and transform auditing practices in the financial 
field. Basic principles of artificial intelligence include 
understanding the concepts of machine learning, neural 
networks, natural language processing, and decision 
algorithms. These concepts form the technological basis 
of artificial intelligence and are essential to understanding 
how this technology can be applied in various fields, 
including financial auditing. 
To trace the evolution of financial auditing it is necessary 
to explore the history of this field, starting from its origins 
and its evolution in the context of technological and social 
changes (Velázquez et al., 2018). Financial auditing has 
evolved over time, starting from traditional and manual 
methods, to adopting IT and digital technology in audit 
processes (Alles et al., 2018). With the advent of 
computers and specialized software, financial auditing has 
become more efficient and accurate, allowing auditors to 
analyze larger and more complex data sets in less time. 
However, the introduction of artificial intelligence in 
financial auditing marks a significant stage in the evolution 
of this field (Peng and Tian, 2023). Artificial intelligence 
brings with it advanced capabilities for data analysis, 
pattern identification and generation of relevant insights 
for the audit process (Alles et al., 2018). By applying 
machine learning algorithms and natural language 
processing technologies, artificial intelligence can assist 
auditors in identifying risks, detecting fraud and optimizing 
overall audit processes (Kapplan et al., 2019; Chassignol 
et al., 2018). 
Therefore, the description of the principles of artificial 
intelligence and the historical path of financial auditing not 
only illustrates the technological and methodological 
evolution of this field, but also emphasizes the importance 
of adopting and integrating modern technologies in 
auditing practices to meet the ever-changing needs and 
requirements (Bizarro et al., 2019). 
 
Presenting a bibliometric analysis of existing 
literature on artificial intelligence in auditing 
Presenting a bibliometric analysis of the existing literature 
on the use of artificial intelligence (AI) in auditing is crucial 
to gain a deep understanding of the advances, trends and 
research directions in this field. This review will involve 
evaluating and synthesizing relevant scientific papers, 
highlighting major contributions, emerging trends and 
identified research gaps. By applying appropriate 
bibliometric methods, the frequency and distribution of 
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publications in the field will be identified, as well as the 
relationships between authors, institutions and keywords 
used. We will also examine the temporal evolution of 
research and significant changes in researchers' priorities 
and concerns regarding the application of artificial 
intelligence in auditing. This bibliometric analysis will 
provide a comprehensive overview of the current state of 
research and provide important guidance for future 
research and development directions in this 
interdisciplinary field. 

3. The utility of artificial 
intelligence in auditing 

    Exploring the specific ways in which artificial 
intelligence is used in financial auditing 
  Exploring the specific ways in which artificial intelligence 
(AI) is being used in financial auditing is essential to 
understanding the depth and diversity of the impact this 
technology can have on finance. In this context, it is 
crucial to analyze and debate the various applications of 
artificial intelligence in auditing, with a particular focus on 
the methods and technologies used for data analysis and 
fraud detection (Hasan, 2022). 
One of the most important applications of artificial 
intelligence in financial auditing is data analysis. By 
using machine learning algorithms and data 
processing technologies, artificial intelligence can 
analyze highly complex and voluminous data sets in 
real time, identifying patterns, trends and anomalies 
that may be relevant to the audit process (Zhang et 
al, 2022; Gepp et al., 2018; Seethamraju and 
Hecimovic, 2020). This data analysis capability 
allows auditors to gain deeper and more accurate 
insights into an organization's financial performance 
and identify potential risks or issues that may require 
further attention (Oluwasegun et al., 2023). 
In addition, artificial intelligence plays a crucial role in 
fraud detection in the financial audit process (Gao and 
Han, 2021). By using advanced fraud detection 
algorithms, artificial intelligence can analyze 
suspicious behavioral and transactional patterns, 
identifying fraudulent or non-compliant activities with 
financial rules and regulations. This fraud detection 
capability can significantly contribute to improving the 
integrity and transparency of the audit process, 
thereby protecting the interests of clients and investors 
(Munoko et al. 2020). 

Advantages of using artificial intelligence  
in auditing 
The use of artificial intelligence (AI) in auditing 
brings with it numerous advantages and 
benefits, which help to improve the audit 
process and achieve more accurate and 
relevant results. 
Increased efficiency of the audit process: 
Artificial intelligence can automate and optimize 
many of the repetitive and laborious activities in 
the audit process, allowing auditors to focus their 
efforts on data analysis and interpretation. For 
example, the use of machine learning algorithms 
can speed up the process of identifying 
anomalies and trends in financial data sets, 
thereby reducing the time required to complete 
the audit (Huang and Vasarhelyi, 2019). 
Effective fraud detection: Artificial intelligence 
can be used to identify suspicious patterns or 
anomalous behavior in financial transactions, 
helping auditors to detect possible fraud faster 
and more accurately. A notable example is the 
use of fraud detection algorithms to analyze 
suspicious transactions in banking systems or the 
insurance industry (Aboud and Robinson, 2022). 
Predictive analytics and risk assessment: Artificial 
intelligence can provide powerful tools for analyzing 
historical data and predicting the future evolution of 
key variables in the audit process. By using 
predictive models, auditors can identify potential 
risks and opportunities before they become clearly 
evident, thus enabling more effective risk and 
resource management (Adebiyi, 2023). 

4. Methodology 
This study aims to explore the penetration and impact 
of artificial intelligence in the audit field through a 
rigorous bibliometric analysis. To achieve this, we 
extracted relevant data from the Web of Science Core 
Collection, a prestigious and highly referenced 
bibliographic resource for global academic 
publications. The extraction process was guided by 
specific keywords detailed in Figure no. 1 and was 
conducted on February 20, 2024, thus ensuring that 
the review includes the most recent contributions in the 
literature.   
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Figure no. 1. Database selection criteria – Web of Science 
    

TOPIC – OR 

ARTIFICIAL INTELLIGENCE IN AUDIT 
AI IN AUDIT 
ROBOTIC PROCESS AUTOMATION IN AUDIT 
RPA IN AUDIT 
MACHINE LEARNING IN ACCOUNING 

Source: authors own creation, 2024 
 
Investigating the impact of artificial intelligence on auditing 
requires an in-depth examination of the existing literature. 
For this purpose, a bibliometric analysis was performed, 
selecting the documents from the "Web of Science Core 
Collection" – a prestigious database in the academic 
community.  
As a result of the initial search, a statistical sample 
comprising 1,667 scientific publications dating from 1991-
2024 was established. The initial selection criteria 
included terms such as "artificial intelligence", "RPA" 
(Robotic Process Automation) and "audit/auditing". Due to 
the transdisciplinary nature of the subject the sample 

included works from diverse fields such as medicine, 
chemistry and environmental sciences. 
In order to focus on the fields relevant to the subject of 
the audit assisted by artificial intelligence, an additional 
filter was applied to the database, narrowing the 
research area to the categories "Business Economics", 
"Computer Science" and "Mathematics". This 
refinement process resulted in a corpus of 794 
publications, illustrated in Figure no. 2. The 
overwhelming majority of these papers (98.61%) are 
composed in English and represent contributions of 
2,721 distinct authors. 

 
Figure no. 2. Database filtering 

        
 
 

 
 

 
 
 
 
 
 
 
 
 
 
     
Source: authors own creation, 2024 
 
To initiate the study, a descriptive bibliometric 
analysis was conducted to map academic 
dynamics. This included examining annual 

publication trends, geographic dispersion of 
studies, identifying significant papers, as well as 
identifying the most prolific authors. 

”Research Area”: ”Business 
Economics” ”Computer Science”  

”Mathematics” 
 

794 papers 

Article = 418 

Proceeding Paper =333 

Review Article = 2 
 

Book/Book Review = 1 
 

Editorial Material = 11 
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In the secondary phase of the research, a co-word 
analysis was performed according to the structured 
methodology proposed by Cobo et al. (2011), which 
facilitated the outlining of a thematic profile for the 
specified area of interest. This involved extracting the 
bibliometric network, calculating similarity coefficients and 
thematic categorization in order to identify dominant 
nodes. Using the binary counting approach for term co-
occurrence analysis, a minimum threshold of five 
occurrences was set for inclusion of terms in the keyword 
corpora. Terms that passed this threshold were 
subsequently evaluated and ranked based on a relevance 
score, which allowed for the distillation of the most 
relevant terms. Additionally, a keyword co-occurrence 
analysis was conducted to measure the intensity of co-
occurrence connections and to identify terms with the 
strongest connections. The result was an illustrative 
network of major themes and their interrelationships, 
highlighting keywords as an essential representation of 
the research content and main interests of the field. 
In a historical perspective, bibliographic analysis was 
inaugurated by Kessler in 1963, defined by the 
phenomenon in which two publications are considered 
coupled if both refer to a common third work (Kessler, 

1963). This approach involves examining whether the 
bibliographic structure highlights a set of characteristics 
that define the intellectual provenance of a work. Thus, 
bibliographic coupling quantifies the similarity between 
documents through the prism of the number of shared 
references (Zupic and Cater, 2018). 
To facilitate and visualize the bibliometric data, the 
VOSviewer software was used, an essential tool for 
synthesizing and graphically interpreting interconnections 
in specialized literature. 

5. Discussions 
Analyzing chronological trends in scientific publications 
can provide valuable insights into the evolution of 
scholarly interest in a particular field. As seen in 
Figure no. 3, a visualization of the annual distribution 
of publications from the interval 1991-2024 was made, 
which addresses the key terms previously specified in 
Figure no. 1, relevant for the analyzed field. This 
graphical representation highlights the temporal 
dynamics of research and may indicate changes in 
thematic focus or intensification of research activities 
in this sector. 

 
Figure no. 3. The number of articles published and their annual distribution in the period 1991-2024 

 

 
Source: authors own creation, 2024 
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The temporal analysis covers the period 1991-
2024, highlighting a fluctuating trend in the volume 
of works. A significant increase in publications is 
observed in recent years, with a peak of 171 
papers in 2023, suggesting an intensification of 
academic interest in the terms. Prior to this peak, 
the number of publications varied considerably, 
with a low number of publications in the early years 
of the analyzed interval, gradually increasing to 
150 papers in 2022, after which there was a rapid 
ascent towards the climax. This development may 
reflect both progress in the theory and application 
of auditing concepts and broader research 
dynamics in interrelated fields. 

The geographical distribution of the contributions to the 
specialized literature on the subject of artificial intelligence 
in auditing is visualized in Figure no. 4. The map 
highlights the density of publications by each region, with 
a significant concentration in North America, indicated by 
281 papers published in the United States and 45 in 
Canada. Attention also extends to Asia, with a prominent 
presence in China, which accounts for 93 publications, 
and India, with 56. Australia and Europe also highlight a 
notable contribution to this field, with 32 and 61 papers 
respectively in the United Kingdom. This dispersion 
underlines the global nature of AI-assisted audit research, 
reflecting the cross-border interest and importance of this 
topic. 

 
Figure no. 4. Geographical distribution of scientific papers 

 

 
Source: authors own creation, 2024 
 
Table no. 1 illustrates the ranking of distinguished 
researchers in the field of study based on their published 
contributions. These flagship authors are ordered 
according to their publishing prolificacy, as measured by 
the total number of papers published in the academic 

literature, in the specified time frame. Ranking analysis 
provides insight into the most active and influential voices 
in thematic research, thereby highlighting a hierarchy 
based on the volume of knowledge contributed to the 
existing scientific body. 
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Table no. 1. The main authors of scientific papers 

Author Number of scientific  
papers published 

Citations 

Vasarhelyi, Miklos V. 12 391 
Wang, Wei 6 490 
Hsu, Ming-Fu 5 25 
Sutton, Steve G 5 117 
Lv, Zhuo 4 19 
Inioluwa Deborah Raji 4 357 
Zhang, Chanyuan (Abigail) 4 95 
Jatinder Singh 4 45 
Arnold, Vicky 4 117 

Source: authors own creation, 2024 
 
Vasarhelyi, Miklos V. leads the ranking with an 
impressive total of 12 scientific publications, which 
have accumulated 391 citations, underlining his 
profound impact on the academic community. 
Wang, Wei, although he published only 6 papers, 
achieved the highest number of citations, 
numbering 490, thus demonstrating a remarkable 
influence and considerable relevance of his 
research. Similarly, the papers by Hsu, Ming-Fu 
and Sutton, Steve G, with 5 publications each, 
reflect a solid contribution to the field with 25 and 

117 citations, respectively. Other notable authors 
such as Lv, Zhuo, Inioluwa Deborah Raji, Zhang, 
Chanyuan (Abigail), Jatinder Singh and Arnold, 
Vicky asserted their academic presence with 4 
papers each, contributing variously to the body of 
literature as reflected in their respective number of 
citations: 19, 357, 95, 45 and 117. This record of 
editorial activity and citation impact provides a 
detailed picture of publication dynamics and 
scholarly influence within the scientific community 
focused on the subject covered. 

 
Table no. 2. The main publications in which the articles are found 

The title of the publication No. of published 
articles 

Lecture Notes in Computer Science 33 
IEEE Access 27 
Journal of Emerging Technologies in Accounting 18 
AI Society 13 
Expert Systems with Applications 13 
International Journal of Accounting Information Systems 10 
Lecture Notes in Artificial Intelligence 10 
Proceedings of the 6th ACM Conference on Fairness Accountability and Transparency (FAccT 2023) 9 
Communications in Computer and Information Science 8 
Intelligent Systems in Accounting, Finance and Management 8 
Proceedings of the 2023 AAAI/ACM Conference on AI, Ethics, and Society (AIES 2023) 7 

Source: authors own creation, 2024 
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A bibliometric investigation of the distribution of 
publications by journal title reveals a variety of 
platforms promoting AI research in auditing and 
accounting. Table no. 2 catalogs the scientific 
journals according to the number of articles 
published, thus highlighting the academic 
center of knowledge dissemination in this 
research niche. Lecture Notes in Computer 
Science leads by far with a total of 33 papers, 
closely followed by IEEE Access with 27 
contributions. They are joined by the Journal of 
Emerging Technologies in Accounting with 18 
articles, indicating a clear predilection for 
technological innovations in the financial-
accounting field. Other significant publications 
include the AI Society, Expert Systems with 
Applications, and the International Journal of 
Accounting Information Systems, each 
contributing over ten papers. This constellation 
of journals reflects the diversity and 
interdisciplinarity of scientific debates, which 
integrate technical and specialist expertise in 
shaping the future of the auditing profession. In 
addition, conferences such as Proceedings of 
the 6th ACM Conference on Fairness, 
Accountability, and Transparency (FAccT 2023) 
and Proceedings of the 2023 AAAI/ACM 

Conference on AI, Ethics, and Society (AIES 
2023) are recognized for their contribution their 
contribution to the global discussion on the 
ethical and social impact of artificial 
intelligence, emphasizing the importance of 
continued dialogue between technology and 
audit practices. 
In order to elucidate the degree of 
interconnection and thematic relevance within the 
field-specific literature, a co-occurrence 
bibliometric analysis was implemented. This 
involved measuring the frequency, co-occurrence 
and proximity of key terms in the corpus of 
examined documents. The construction of a co-
occurrence network allowed not only the 
identification and evaluation of connections 
between terms, but also a comprehensive 
mapping of the thematic evolution in the field. For 
this analysis, a selection criterion was 
established that included terms exceeding a 
minimum number of five occurrences. Out of a 
total of 2217 terms identified, 80 met this 
inclusiveness criterion. The most significant 15 
terms, according to their bond strength in the co-
occurrence matrix, are detailed in Table no. 3. 

    
Table no. 3. The keywords with the highest total link strength from co-occurrence 

Keyword Occurrences Total  
Link Strength 

machine learning 163 233 
artificial intelligence 141 232 
auditing 66 108 
blockchain 43 84 
audit 34 73 
security 16 62 
big data 22 53 
fairness 29 49 
accounting 19 48 
privacy 16 47 
accountability 14 45 
data mining 20 40 
Internet of things 14 36 
data analytics 17 35 
anomaly detection 21 33 

Source: authors own creation, 2024 
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Figure no. 5. Keyword analysis by mapping analysis using VOSviewer 
     

 
Source: authors own creation, 2024 
 
The co-occurrence analysis presented in the visual 
map generated by VOSviewer in Figure no. 5 
reflects the complex and dynamic 
interconnectedness of key terms in the literature 
dealing with artificial intelligence and auditing. The 
map highlights "machine learning" and "artificial 
intelligence" as central nodes with the highest levels 
of occurrences and total link strength, underscoring 
their importance as topics of major interest and 
points of convergence in current research. Other 
terms such as "auditing", "blockchain", "audit" and 
"security" appear as significant nodes, indicating 
specific subdomains of interest and their interaction 
with the main concepts of artificial intelligence. 
The frequency and linking power of the terms "fairness", 
"accounting", "privacy" and "accountability" suggest a 
growing concern for ethical and regulatory aspects in the 
application of emerging technologies in the financial field. 
Also, the terms "big data", "data mining", and "Internet of 
things" are indicators of the technological trends that 
shape the current audit landscape. 

Through this analysis, a picture of the field emerges 
that not only blends advanced technology with 
traditional audit processes, but also underscores a 
move toward accountability, transparency, and 
security in the digital age. 

6. Statistical approach and 
regressions 

Presentation of the statistical modeling and 
regression analyzes performed 
In this study, we applied the linear regression 
model to assess the relationship between the 
number of occurrences of keywords (the 
independent variable) and the number of 
published scientific papers discussing the 
usefulness of artificial intelligence in auditing (the 
dependent variable). Using a data set of 20 
observations, we performed statistical analyzes 
using Microsoft Excel (Tables no. 4 and 5). 



 Corina Cătălina HURDUCACI (GOREA), Bogdan-Ştefan IONESCU 
 

 

AUDIT FINANCIAR, year XXII 494

  

Table no. 4. Data used for regression 

Keyword The number of occurrences of 
keywords (x) 

The number of published scientific papers 
discussing the usefulness of artificial 

intelligence in auditing (y) 
machine learning 163 18 
artificial intelligence 155 18 
auditing 66 18 
blockchain 43 1 
audit 34 12 
deep learning 23 2 
big data 22 6 
data mining 20 4 
accounting 19 7 
data analytics 17 8 
security 16 0 
privacy 16 0 
accountability 14 0 
internet of things 14 3 
ethics 14 4 
natural language processing 14 2 
robotic process automation 13 9 
healthcare 12 0 
federated learning 12 0 
explainable artificial intelligence 12 4 

Source: authors own creation, 2024 
 

Table no. 5. Result 
Regression Statistics 

     Multiple R 0.783978 
     R Square 0.614622 
     Adjusted R Square 0.593212 
     Standard Error 3.978216 
     Observations 20 
     ANOVA 

        df SS MS F Significance F 
 Regression 1 454.3284 454.3284 28.70736 4.31E-05 

 Residual 18 284.8716 15.8262 
   Total 19 739.2       

 
  Coefficients 

Standard 
Error t Stat P-value Lower 95% Upper 95% 

Intercept 1.952278 1.143254 1.70765 0.104891 -0.44961 4.354166 
X Variable 1 0.110092 0.020548 5.357925 4.31E-05 0.066923 0.153261 

Source: authors own creation, 2024 
 
The multiple correlation coefficient (Multiple R) was 
calculated at 0.7839, indicating a strong correlation 
between the two variables. The R-squared of 0.6146 
suggests that approximately 61.46% of the variability in 

the number of papers is explained by keyword frequency. 
The adjusted R-squared value of 0.5932 reflects the 
accuracy of the model, adjusted for the number of 
predictors.
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Figure no. 6. Scatterplot and regression line for the number of scientific papers by keyword   frequency 

 

 
Source: authors own creation, 2024 
 
The ANOVA analysis provided an F-statistic of 28.7074, 
with a significance level (Significance F) of 0.000043, 
indicating that the model is statistically significant. The 
coefficient for the independent variable was 0.1101, with a 
very small p-value, which demonstrates a significant 
positive relationship between the number of keyword 
occurrences and the number of papers. 
In Figure no. 6 the correlation between the number of 
occurrences of keywords (on the X-axis) and the number 
of published scientific papers (on the Y-axis) is visually 
represented, illustrating the linear trend of the relationship 
between the two variables. 
 
Interpretation of the results and their connection 
to the usefulness of artificial intelligence in 
auditing 
Interpretation of the results of the regression analysis 
underlines the existence of a significant relationship 
between the use of specific terminology and the frequency 
of published research in the field of artificial intelligence in 
auditing. A coefficient of 0.1101 for the independent 
variable indicates that for each additional unit in keyword 
frequency, the number of published papers increases by 
approximately 0.11 papers. This fact suggests that 

increased attention to specific language and terminology 
can have a direct impact on the visibility and volume of 
research in the field. 
Although the coefficient of the intercept was not 
statistically significant, the overall model and the 
coefficient of the independent variable are significant, thus 
demonstrating a clear link between the specific scientific 
discourse and the contribution to the specialized literature. 
This highlights the significant impact of AI on the audit 
field and encourages a more keyword-focused approach 
to advancing research and practice in this emerging 
space. 

7. Challenges and limitations  
in the use of artificial 
intelligence in auditing 

The bibliometric analysis and statistical results provide a 
valuable insight into the progress in the adoption of 
artificial intelligence (AI) in auditing, but also reveal certain 
challenges and limitations in its implementation. 
Audit professionals may be reluctant to adopt AI 
technology due to concerns about replacing the human 



 Corina Cătălina HURDUCACI (GOREA), Bogdan-Ştefan IONESCU 
 

 

AUDIT FINANCIAR, year XXII 496

  
role or the complications it might bring to well-established 
processes (Perdana et al., 2023). 
There is a skills gap between traditional audit knowledge 
and that required to operate and understand AI-based 
systems. It requires continuous training and education 
programs (Kommunuri, 2022). 
The results of the regression models suggest a correlation 
between increasing interest in AI and the number of 
publications, but cannot establish causality or detail the 
complex dynamics of AI adoption in audit practices. 
Given the accelerated pace of innovation in artificial 
intelligence, analysis results can quickly become outdated, 
and statistical models based on historical data may be 
unable to predict future trends. 
These findings point to the need for continuous evaluation 
and adaptation of both audit processes and the education 
and training of professionals in the field to effectively 
respond to the challenges that artificial intelligence brings. 
It also highlights the need for further research and 
collaboration between industry, academia and regulators 
to navigate and optimize the implementation of AI 
technology in auditing. 

8. Conclusions and 
recommendations 

The bibliometric analysis and statistical results provide a 
detailed picture of the evolution of academic interest in 
artificial intelligence (AI) in auditing, as well as the 
contributions and interconnections in this field. 
Understanding these results can provide valuable insights 
into the challenges and limitations in implementing AI in 
auditing. 
Analysis of chronological trends shows a significant 
increase in publications in the field of artificial intelligence 
in auditing in recent years, with a peak observed in 2023. 
This growth indicates an intensification of academic 
interest and an increased focus on its use in auditing. 

The geographical distribution of contributions to the 
literature shows a significant concentration in North 
America, China, India and Europe. This suggests that 
these regions are at the forefront of AI innovation and 
research in auditing. 
Identifying the leading authors and most influential 
publications provides insight into the directions and impact 
of research in this field. The works of these authors 
represent significant and influential contributions to the 
existing body of knowledge. 
Co-occurrence analysis of key terms reveals important 
research themes and trends, such as "machine learning", 
"auditing", "security" and "privacy". They reflect the current 
concerns and development directions in the field of 
artificial intelligence in auditing. 
Linear regression analysis shows a significant relationship 
between keyword frequency and the number of published 
papers. This suggests that increased attention to specific 
language and terminology can directly influence the 
visibility and volume of research in the field. 
However, it is important to recognize that bibliometric 
analysis and linear regression have certain limitations. For 
example, these methods may miss aspects of the complexity 
and real context of AI implementation in auditing. 
In conclusion, the implementation of artificial intelligence 
in auditing has the potential to bring significant benefits, 
but it is essential to understand the challenges and 
limitations associated with it. It is important to continue 
research and development in this area to maximize the 
impact and effectiveness of using artificial intelligence in 
auditing. 
The use of artificial intelligence in auditing brings with it 
numerous advantages, including improving the efficiency 
of the audit process, effective fraud detection, predictive 
analysis and adaptability to specific client needs. These 
advantages demonstrate the considerable potential of 
artificial intelligence technologies to transform and 
improve audit practices in the digital age. 

 
REFERENCES 

 
1. Aboud, A. and Robinson, B. (2022), 

Fraudulent financial reporting and data 
analytics: an explanatory study from Ireland, 
Accounting Research Journal, Vol. 35, No. 1, 
pp. 21-36. https://doi.org/10.1108/ARJ-04-
2020-0079 

2. Adebiyi, Olubukola Omolara, (2023) Exploring the 
Impact of Predictive Analytics on Accounting and 
Auditing Expertise: A Regression Analysis of 
LinkedIn Survey Data (November 4). Available at 
SSRN: https://ssrn.com/abstract=4626506 or 
http://dx.doi.org/10.2139/ssrn.4626506 

https://doi.org/10.1108/ARJ-04-
https://ssrn.com/abstract=4626506
http://dx.doi.org/10.2139/ssrn.4626506


Revolutionizing Financial Auditing: Integrating Artificial Intelligence  
for Improved Efficiency and Accuracy  
 

No. 3(175)/2024 497

  
3. Adeoye, Oluwasegun & Akintoye, Rufus & 

Theophilus, Anaekenwa & Theophilus, Aguguom & 
Olagunju, Olubusola. (2023). Artificial intelligence 
and audit quality: Implications for practicing 
accountants. Asian Economic and Financial Review. 
Vol. 13. 756-772. 10.55493/5002.v13i11.4861.   

4. Agarwal, R., & Dhar, V. (2018). Big Data, Data 
Science, and Analytics: The Opportunity and 
Challenge for IS Research. Information Systems 
Research, 25(3), 443-448. 

5. Pascal A. Bizarro, Ph.D., CISA, Emily Crum and Jake 
Nix, CISA, CPA. (2019). The Intelligent Audit. ISACA 
Journal/Issues 2019/Volume 6 

6. Chassignol, M., Aleksandr K., Alexandra K., and 
Anna B. (2018) Artificial Intelligence trends in 
education: A narrative overview. Procedia Computer 
Science 136: 16–24 

7. Cobo, M., Lopez-Herrera, A.G., Herrera-Viedma, E., 
& Herrera, F. (2011). Science mapping software 
tools: review, analysis, and cooperative study among 
tools. Journal of the American Society for Information 
Science and Technology, 62. 

8. Gao Yubin, Han Lirong (2021). Implications of 
Artificial Intelligence on the Objectives of Auditing 
Financial Statements and Ways to Achieve Them, 
Microprocessors and Microsystems, 
https://doi.org/10.1016/ j.micpro. 2021.104036. 

9. Gepp, A., Linnenluecke, M.K., O’Neill, T.J. and 
Smith, T. (2018), Big data techniques in auditing 
research and practice: Current trends and future 
opportunities, Journal of Accounting Literature,  
Vol. 40 No. 1, pp. 102-115. 
https://doi.org/10.1016/j.acclit.2017.05.003 

10. Giraud-Carrier, C., & Dunham, M. (2018). Machine 
Learning for Financial Market Prediction. Journal of 
Financial Data Science, 1(1), 5-20. 

11. Hasan, A. (2022) Artificial Intelligence (AI) in 
Accounting & Auditing: A Literature Review. Open 
Journal of Business and Management, 10, 440-465. 
doi: 10.4236/ojbm.2022.101026. 

12. Feiqi Huang, Miklos A. Vasarhelyi, 2019, Applying 
robotic process automation (RPA) in auditing: A 
framework, International Journal of Accounting 
Information Systems, Volume 35,2019,100433,  
ISSN 1467-0895, https://doi.org/10.1016/ 
j.accinf.2019.100433. 

13. Kaplan, A., and Michael H. (2019). Siri, Siri, in my 
hand: Who’s the fairest in the land? On the 
interpretations, illustrations, and implications of 
Artificial Intelligence. Business Horizons 62: 15–25 

14. Kessler, M. (1963). Bibliographic coupling between 
scientific papers. American Documentation, vol. 14, 
issue 1, 10-25 

15. Kommunuri, J. (2022), Artificial intelligence and the 
changing landscape of accounting: a viewpoint, 
Pacific Accounting Review, Vol. 34 No. 4, pp. 585-
594. https://doi.org/10.1108/PAR-06-2021-0107 

16. Munoko, Ivy & Brown-Liburd, Helen & Vasarhelyi, 
Miklos. (2020). The Ethical Implications of Using 
Artificial Intelligence in Auditing. Journal of Business 
Ethics. 167. 10.1007/s10551-019-04407-1. 

17. Peng, C. and Tian, G. (2023) Intelligent auditing 
techniques for enterprise finance. Journal of 
Intelligent Systems, Vol. 32 (Issue 1), pp. 20230011. 
https://doi.org/10.1515/jisys-2023-0011 

18. Perdana Arif, Lee W. Eric, Kim Chu Mui (2023). 
Prototyping and implementing Robotic Process 
Automation in accounting firms: Benefits, challenges 
and opportunities to audit automation. International 
Journal of Accounting Information Systems. Volume 
51.2023 

19. Seethamraju, Ravi & Hecimovic, Angela. (2020). 
Impact of Artificial Intelligence on Auditing -An 
Exploratory Study. 26th Americas Conference on 
Information Systems (AMCIS 2020).8. 
https://aisel.aisnet.org/amcis2020/accounting_info_sy
stems/accounting_info_systems/8 

20. Vasarhelyi, M. A., & Kogan, A. (2017). Continuous 
auditing. In Accounting Information Systems (pp. 
479-498). Springer, Cham. 

21. Velázquez, E., & Antonio, M. R. (2018). The use of 
artificial intelligence in auditing: A bibliometric 
approach. Journal of Intelligent & Fuzzy Systems, 
35(2), 1361-1370. 

22. Zhang Chanyuan (Abigail), Cho Soohyun, Vasarhelyi 
Miklos, (2022). Explainable Artificial Intelligence (XAI) 
in auditing. International Journal of Accounting 
Information Systems. Volume 46, 

23. Zupic, I., & Cater, T. (2018). Bibliometric methods in 
management and organization. Organizational 
Research Methods, 18(3)

 

https://doi.org/10.1016/
https://doi.org/10.1016/j.acclit.2017.05.003
https://doi.org/10.1016/
https://doi.org/10.1108/PAR-06-2021-0107
https://doi.org/10.1515/jisys-2023-0011
https://aisel.aisnet.org/amcis2020/accounting_info_sy


 Dragoş Ovidiu TOFAN, Dinu AIRINEI 
 

 

AUDIT FINANCIAR, year XXII 498

  

 
 

Digital Skills  
in Collecting 

and 
Interpreting 

Audit Evidence 
Dragoş Ovidiu TOFAN, Ph. D., 

“Alexandru Ioan Cuza” University of Iaşi, Romania, 
e-mail: dragos.tofan.2014@gmail.com 

Univ. Prof. Dinu AIRINEI, Ph.D., 
“Alexandru Ioan Cuza” University of Iaşi, Romania, 

e-mail: adinu@uaic.ro 
 

 

 

Abstract  
The paper proposes a critical analysis of how Robotic 
Process Automation (RPA) technologies contribute to the 
performance of financial audit missions, mainly in the 
phases of evidence collection, classification, and 
interpretation. As support solutions or even viable options 
to replace the human factor by automating repetitive and 
routine tasks and by removing the risk of error specific to 
such operations, software "robots" have been rapidly and 
widely adopted in segments of operational flows where the 
volume of routine processes is high but also time- and 
money-consuming. Beyond the immediate and 
measurable benefits through various key performance 
indicators, the implementation of such systems within 
organizations – regardless of their nature – raises a rather 
thorny problem, namely, the need for "retraining" of the 
professional auditor in the spirit of the new technologies 
implemented or imperative to be included in their own 
working tools or in the information systems of the audited 
entities. The article carries out a realistic evaluation of the 
main aspects, including of an ethical nature, that 
digitization through RPA involves and, above all, of the 
effects that such technologies can have on an essential 
component of an organization's capital: the human 
resources. 
Key words: Robotic Process Automation; artificial 
intelligence; digitalization; digital audit;  
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I. Introduction 
Viewed through the prism of the economic and social 
impact as well as the "aggressiveness" of the technologies 
involved, digitalization processes have become an 
omnipresent reality, manifested in vast geographical areas 
and having complex applicability. In general, the term 
"digitalization" is often perceived and used as a synonym 
for "digitization", but the two notions require a clear 
dissociation: "digitization" is a technical process of 
converting data from analogue to digital bits, on when 
"digitalization" refers to an augmented use of digital and IT 
technologies in the workplace (Dabic et al., 2023). Simple 
"computerization" at the level of company, institution, 
region, etc. it is replaced by a complex of technologies 
and work procedures that lead to transformations and 
reconfigurations of the economy and work, at macro level.  
Defining “digitalization” is not exactly an easy task due to 
its multiple implications and the increasingly varied fields 
of application. Academia defines “digitalization” through 
digital communication and the impact that digital media 
has on contemporary social life (Brennen & Kriess, 2016). 
Thus, the notion is synonymous with a strategy or process 
that goes beyond the implementation of technology to 
generate profound and fundamental transformations of 
business models and the evolution of professions. The 
Gartner Group sees “digitalization” as “the use of digital 
technologies to change a business model and provide 
new opportunities for revenue and value creation; is the 
process of transitioning to a digital business". Digital 
transformation is more about people and less about 
technology, as it is management-driven organizational 
change driven by radical challenges to corporate culture 
and the leverage of technologies that empower and assist 
employees. In the broad and complex context of 
digitization, the automation of office work derives from the 
need for cost reduction, operational efficiency, 
relinquishment of stacks of papers and superior valuation 
of available human resource skills. 
Although digitalization facilitates access to innovation, 
technology and knowledge, the potential risks and threats 
to human resources are increasingly visible. The 
emergence of the computer and the Internet caused new 
dilemmas in the world economic landscape, which led, in 
1983, the Nobel Prize laureate, Wassily Leontief, to bet on 
the gradual diminishing of the role of the most important 
factor of production, namely, the human resource in as 
happened with the disappearance of horses in agriculture, 

being replaced by tractors (Leontief, 1983). The theory 
that technology is a major cause of job loss has been 
challenged, however, by a broad spectrum of economists 
who believe that automation and other forms of 
technological progress create more jobs than they 
eliminate. Apparently, the reasoning is simple: reducing 
production costs leads to lower prices and, implicitly, to 
increased demand; in a competitive market, technological 
changes have the effect of increasing production which 
requires more labor, thus compensating for the reduction 
of human resource expenditure per unit of product 
(Brynjolfsson & McAfee, 2014). 
The accelerated pace of digitalization in recent years, the 
regional specificity in the broad spectrum of globalization, 
the complexity of the implications of automation in 
different fields or branches of economic activity, however, 
call for a more careful analysis of the perspectives of work 
as a factor of production through the prism of aspects of a 
particular order, beyond the general self-regulation 
mechanisms. In recent years, consistent signals have 
been sent to analysts and policy makers regarding the 
adverse effects of intelligent information technologies, 
especially on the risk of unemployment. Such a warning 
comes from Frey and Osborne (2013) who, based on a 
machine-learning algorithm developed at Oxford 
University, conclude that 47% of jobs in the USA are at 
risk of being automated in the next 20 years (Nedelkoska 
& Quintini, 2018). Elon Musk warned in 2017, at a World 
Government Summit in Dubai, about mass unemployment 
that will be a real social challenge due to the sharp 
reduction in the number of jobs that will not be affected by 
robotization, and Bill Gates even proposes the taxation of 
automated work (Larson, 2017). The reports of the World 
Economic Forum (The Future of Jobs Report) indicate, in 
recent years, the fact that activities based on routine, 
which require average training, accountants, payroll clerks 
and auditors will be less sought after in the future. The 
ACCA (Association of Chartered Certified Accountants) 
study, carried out in 2020 on the future configuration of the 
labor market, shows a trend of reinventing jobs in which 
the human factor combines traditional methods with new 
technologies that will have a significant impact in the next 
three years, giving a pronounced digital and multi-
disciplinary character to positions in the field of financial-
accounting processing (ACCA, 2020). 
The financial audit knows its own challenges through the 
prism of the implementation of the automation of the 
processes within the specific missions but also of the flows 
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within the organization subject to the audit. The changes 
brought about by digitalization lead to resizing contribution of 
the human factor, by relieving repetitive and time-consuming 
operations, leaving room for creativity, professional reasoning 
or even the involvement of a specific sensitive or emotional 
side. From the general spectrum of digitalization, the RPA 
(Robotic Process Automation) component with the effect of 
automating routine, repetitive processes and in considerable 
volume will be considered, during this study, mainly as a tool 
for collecting and processing samples audit but also their 
generation. 

  
I.1 Digital context  
On May 3, 2023, the World Economic Forum launched the 
Future Jobs Report which, based on a study applied to 
803 representative companies from 45 economies, brings 
to analysis disturbing data on the evolution of the global 
labor market. It is predicted that by 2027, a volume of 69 
million new jobs will be created simultaneously with the 
loss of 83 million positions, so a net loss of 14 million jobs, 
equivalent to 2% of the number of current employees. 
These fluctuations in the labor market are caused by 
several positive (e.g., orientation towards renewable 
energy), negative (slow economic growth, high inflation) or 

double-impact (Artificial Intelligence, robotization, etc.) 
factors. Digital technologies, on the one hand, create new 
jobs based on new skills and qualifications, but at the 
same time, displace human resources from traditional 
positions requiring new skills. The report warns that data 
entry operators, employees in the administrative area, 
accountants and payroll clerks will be the most affected by 
the prospect of unemployment. This article will analyze 
how the jobs focused on the processing of financial-
accounting data, mainly accounting professionals and 
auditors, are influenced by the evolution of disruptive 
technologies as well as how the human resource involved 
can regain its essential role in the construction of financial 
and audit reports. 
According to the mentioned study, the first three 
categories of jobs most threatened with disappearance 
(data entry clerks, administrative and executive 
secretaries, accounting/bookkeeping & payroll clerks) total 
half of the total number of jobs in this negative trend 
expected for the coming years. The Table no. 1. presents 
a preliminary analysis of the candidate profile for these 
jobs, with the aim of identifying several common elements 
that have turned these jobs into prime targets of global 
digitalization: 

 
Table no. 1. Particular elements of jobs affected by digitalization in the period 2023 – 2027 

Tasks Required abilities  
and qualifications  

Common elements 

Data-entry clerks   

Completing and updating databases. 
Data review, detection of redundancies and 
errors, making corrections. 
Generating specific reports, storing results in 
the database, and performing backups. 
File scanning and printing on demand. 
 

High school diploma or equivalent. 
Data entry experience. 
Excellent written and verbal communication skills. 
Ability to type quickly and accurately. 
Knowledge of operating spreadsheets and online forms. 
Ability to keep company information confidential. 

Significant volume 
of routine, repetitive 
and generally rule-
based operations. 
Emphasis on 
preserving 
informational 
confidentiality. 
Generating and 
disseminating 
reports to the 
organizational 
levels concerned. 
The need for fast 
and error-free 
dissemination of 
information. 
 

Administrative and executive secretaries 
Answering and directing calls. 
Carrying out reception formalities. 
Managing calendars. 
Making travel arrangements. 
Participation in meetings, preparation of 
minutes. 
Maintaining office inventory. 
Dissemination of memos, reports, etc. to those 
interested. 

Time management and organization skills. 
Communication skills, including with all levels of 
employees, vendors and customers or guests. 
Professional writing skills, including emails, memos, 
letters, etc. 
Good computer skills, familiarity with word processors, 
spreadsheets, document sharing and presentation skills. 
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Tasks Required abilities  

and qualifications  
Common elements 

Accounting, bookkeeping & payroll clerks  

Registering transactions. 
Monthly closing of registers. 
Completing tax forms. 
Management of receivables and payables 
accounts, payrolls. 
Processing purchases and refunds for 
customers. 
Preparation of financial statements and 
records in accordance with regulations. 
Supporting quarterly tax estimates and annual 
returns. 
Contribute to the establishment of the 
company's best practices related to 
accounting. 

Attention to detail and record keeping skills. 
A good understanding of accounting and financial 
operations. 
Knowledge of accounting, invoicing software. 
Honesty and discretion in working with sensitive 
information. 
Ability to quickly perform calculations. 
Comfortable working with word processors and 
spreadsheets. 
Knowledge of standard accounting principles and best 
practices. 
Excellent written and verbal communication skills. 
Ability to maintain strict confidentiality of company 
financial information. 

Source: Own processing, based on data available in the Future of Jobs Report issued by the World Economic Forum (2023), and on 
www.linkedin.com, www.indeed.com 

 
I.2 RPA Context 

Disruptive technologies in the field of digitization are 
generally defined as intelligent data processing facilities 
with a direct effect on the efficiency and profitability of 
organizational processes. The following examples are 
eloquent:  
 Business Intelligence applications – "automated 

systems for the dissemination of information to 
various sections of any organization with an 
industrial, scientific or governmental profile" 
(Heinze, 2014); "the set of notions and support 
techniques in the decision-making process in 
business" (Kemp & Dietz, 2009); 

 Data warehouses – "set of tools for querying, 
analyzing and presenting information" (Kimball & 
Ross, 2002); "a collection of subject-oriented, 
integrated, historical and non-volatile data intended to 
support the managerial decision-making process" 
(Inmon, 1992); 

 Big Data Analytics – "advanced analysis techniques 
applied to large data sets" (Russom, 2011); 

 Cloud Computing – "technical support for cloud 
services that provide real-time solutions on the 
Internet" (Bohm & Krcmar, 2011); "a new technology 
for hosting IT resources and delivering services via the 
Internet" (Abbasov, 2014); 

Instead, from the definitions dedicated to the RPA 
terminology, as well as from the analysis of the 
functionality of this software solution, the objective of 
"replacing" or "minimizing" the role of the human factor in 
the performance of repetitive and time-consuming 
operations emerges predominantly (Lawton, 2021; Hsiung 
& Wuang, 2022; Atencio et al., 2022; Hyun et al., 2021). 
Right from the conceptualization phase, relieving 
employees of routine tasks and who are at high risk of 
error leaves room for interpretation for at least two 
reasons: 
 Is the entire human resource directly affected in terms 

of the duties of the RPA installation, able to take on 
more complex tasks or with higher creative potential? 

 If the answer to the previous question is no (in whole 
or in part) what staffing policies could management 
adopt to use the workforce thus displaced and which 
are in accordance with the objectives of the respective 
organization? 

Beyond the perspective pencilled in by numbers, from the 
point of view of the human resources directly involved or 
affected by the automation process, the same studies 
emphasize advantages such as: 
 The "de-robotization" of employees – the elimination of 

boring and repetitive tasks, simultaneously with the 
development of an environment that encourages 
creativity. 

http://www.linkedin.com,
http://www.indeed.com
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 Making employees more flexible – creating new levers 

and skills to work remotely and on online platforms (as 
was demonstrated during the Covid pandemic) 
(Piroscă et al., 2021). 

 Motivating employees – reconsidering job descriptions 
by converting them to more complex, more engaging 
assignments and at the actual level of the intellectual 
capacities of the persons concerned. 

Through process automation, organizations aim to 
streamline operations that, by their nature, are resource-
intensive (human, material, or financial) and that generate 
final reports of questionable accuracy and timeliness. 
Depending on the activity sector and the profile of the 
organization, the introduction of RPA mainly aimed at 
replacing some manual operations and eliminating the 
specific risk of error. To reach such a result, a series of 
preliminary conditions are required for this type of 
digitalization: 
 Standardized processes – targeted operations must be 

based on a precise set of rules. 
 Operational volume – automation brings real benefits 

in the case of processing a considerable informational 
volume. 

 Operational routine – the targeted processes must be 
of a high frequency, having an accentuated repetitive 
character. 

In such a context, the adoption of information 
technologies in the sphere of so-called "white collars" 
cannot bypass financial audit professionals, but it is felt 
differently depending on the degree of preparation and 
acceptance of new concepts and analysis tools. Process 
automation solutions (e.g., Robotic Process Automation 
– RPA) have the potential to suppress mid-level job 
description duties if no viable relocation alternatives are 
found within the organization or if employees are not 
involved in vocational retraining programs. Companies 
are more interested in developing a so-called "digital 
workforce" component in which the role of human 
resources is dependent on the ability to adapt to new 
conditions. These changes, however, depend on a 
training in digital technologies, a minimal understanding 
of automation processes, the adoption of a specific 
language, the adoption of some sets of information 
processing tools. 
Starting from the defining elements that determined these 
jobs to be affected by the new conditions of current 

excessive digitalization, the present study motivates its 
research starting from three pillars or working hypotheses: 
H1. The staff involved in financial audit missions (in 
collection and analysis of audit evidence) is directly 
affected by the trend of reducing jobs. 
H2. Process automation has already changed the 
tools and working procedures of auditors at different 
levels of expertise in terms of collecting, processing 
audit evidence or generating reports, but also how 
audit evidence is generated within the client entity. 
H3. Disruptive technologies have caused 
displacement of human resources (especially 
medium-skilled) by saving a considerable number of 
working hours within organizations. 
 
Methodology 

The study used, as the main working tool, beyond the 
exhaustive treatment of the specialized literature, the analysis 
of the effects of digitalization on the future of financial-
accounting audit practice from several points of view: 
 Dedicated digital technologies – offers, news, 

developments, market volatility of suppliers of such 
products. 

 Case studies, practical examples – automation 
solutions successfully applied in the field of financial 
reporting, simultaneously with the highlighting of 
shortcomings and risks in the automation of financial-
accounting data management processes. 

 The current social and economic context – 
organizational culture, the need for professional 
retraining of human resources, constraints, and 
legislative changes. 

The main objective of the research is to identify the 
perspectives of the auditor profession in the current 
context generated by the accelerated digitization of 
specific processes, this approach precisely answering the 
following questions: 
Q1: What is the current state of involvement of digital 
technologies in the scope of audit evidence collection? 
Q2: What are the main risks determined by digitalization 
for the auditing profession? 
Q3: How can the identified risks be managed so that the 
auditor profession has a certain course in the digitalized 
future? 
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The answers obtained were treated to provide a complete 
picture of the contextual situation, to identify opportunities 
or realistic perspectives for the auditor profession and to 
suggest future research directions in the field of 
automation in the collection and processing of financial-
accounting data. 

II. Curent digitalization in audit 
missions  

Large audit companies, especially those from the 
Big Four, have adopted RPA technologies in their 
own procedures as they carry out operations 
specific to the human factor with a much higher 
efficiency (Rozario et al., 2019). Worksheet 
digitization techniques or profile IT applications 
(e.g., IDEA, ACL) are already widely known and 
applied, these tools being involved in separate 
stages of a mission. Through RPA, the premises of 
an intelligent approach to the entire process are 
created if a series of preparatory operations are 
carried out (Moffit, Rozario and Vasarhelyi, 2018): 
o creation of a mixed work team composed of 

representatives of the audit firm, of the RPA 
supplier to which consultants or representatives 
of the academic environment can be added. 

 identification of audit stages/processes – repetitive 
tasks, well-defined, time-consuming, and carried out 
by significant human resources. 

 revision of audit procedures identified in modules/sub 
activities. 

 identification of modules/sub-activities that lend 
themselves to automation (they must be structured, 
available or digitally transformable). 

 standardization of data from different sources and with 
different attributes. 

 the selection of modules for which RPA automation is 
considered feasible. 

 designing a prototype (an RPA tool/combination) and 
testing it in concrete work scenarios. 

 final evaluation and centralization of feedback from the 
system – analysis of 3 main indicators: speed 
(comparison of automated vs. manual process), quality 
(percentage of errors), degree of automation (number 
of human interventions). 

 the selection of modules for which RPA automation is 
considered feasible. 

 designing a prototype (an RPA tool/combination) and 
testing it in concrete work scenarios; 

 final evaluation and centralization of feedback from the 
system – analysis of 3 main indicators: speed 
(comparison of automated vs. manual process), quality 
(percentage of errors), degree of automation (number 
of human interventions). 

In a similar vision, Griffiths and Pretorius (2021) 
emphasize the prior preparation of data and processes but 
bring to the fore the importance of sizing the desired 
results as accurately as possible through RPA. A clear 
picture of the purpose, objectives, and role of automation 
in the future configuration of work procedures is essential 
for the success of such a project. In addition to the 
required external expertise, the training of own staff is a 
critical factor in the proper management of RPA tools 
through professional training in the field of audit and IT. At 
the same time, the realistic evaluation of possible weak 
points or risk generators of automation must be 
considered from the design stage to come up with 
alternative solutions that ensure the continuity of the audit 
mission. 
According to a report issued in 2020 by the Public 
Company Accounting Oversight Board (PCAOB) – the 
United States' statutory audit oversight body – large firms 
are experienced in the area of smart audit applications 
and are signalling the start of the inclusion of emerging 
technologies – e.g. : KPMG uses IBM Watson to analyze 
bank credit files within commercial loan portfolios, and 
Ernst & Young engages machine-learning technologies to 
detect billing anomalies and identify fraud with 97% 
accuracy (www.pcaobus.org). Deloitte points to RPA as a 
core tool in sample testing by connecting documents and 
incorporating the data obtained into their own analyses. 
Automation is extended to performing calculations, 
extracting structured data from documents, filling out 
specific forms or preparing basic materials for reports 
(www2.deloitte.com). Analyzing the RPA approach by 
audit companies in the Big Four structure, three directions 
of action can be observed: 
 RPA auditing within client entities – there is the 

necessary expertise to analyze data or reports 
obtained through automation as well as the 
appropriate own tools to control the audited 
procedures. 

http://www.pcaobus.org).
http://www2.deloitte.com).
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 auditing through RPA – the Big Four companies have 

their own technologies for the automation of mission-
specific tasks and invest in perfecting these tools. 

 consultancy in RPA – addresses companies interested 
in automation in relation to the evaluation of processes 
that lend themselves to such a transformation and 
recommends solutions. 

At the same time, it should not be neglected that, within 
the audited companies, the applicability of digital 
technologies in the processing of financial-accounting 
data works based on the new principles of openness 
and information sharing and has a strong impact on the 
way companies consolidate their strategic plans (Gulin 
et al., 2019). The role of the accounting professional is 
moving from simple data entry, transaction recording or 
simple analysis to strategic business consulting. Thus, 
simple, routine, repetitive operations or processes that 
do not require additional human expertise are automated 
(e.g., Robotic Process Automation – RPA), management 
requesting predictive analyses, consulting, strategic 
information in real time. In these changed technological 
and procedural conditions, the audit is faced with a 
series of data in digital format that requires skilled 
collection, classification and interpretation, thus 
sampling being replaced by complete information, 
generated in real time. 

III. Risks in digitalizing audit 
evidence collection 

Digitalization has potential to free the auditor from a 
significant amount of redundant and routine tasks, 
allowing them to engage in more creative activities, e.g., 
consulting or financial analysis (Herbert et al., 2016). 
Strictly from the point of view of human resources, this 
transformation of work tools is perceived differently and 
provokes reactions depending on the position or role held 
within an organization: 
 human operators replaced in the performance of 

routine and repetitive processes that require average 
training – they may show an attitude of resistance, 
skepticism, fears related to the prospect of 
unemployment or the need for professional retraining. 

 management/shareholders – concerned with the return 
on investment in digital technologies, can allocate 
budget for the expansion of digitalization to other 
sectors as well. 

 Financial controllers and CFOs – start using structured 
data, unstructured data, and predictive analytics to 
access large base of customer information, financial 
trends and industry information to make insightful 
forecasts. 

 highly qualified staff – they are relieved of 
redundant, time-consuming tasks and are 
more involved in professional reasoning, 
consulting, etc., but need new skills in data 
analysis or the use of new IT tools. 

The risks of digitalization can be classified, 
therefore, from the point of view of the level of 
impact, as follows: risks perceived at a personal 
level – by each individual, directly affected by the 
introduction of new technologies, and risks 
perceived at an organizational level – by 
management, departments involved, 
shareholding, etc. 
The risks perceived personally are determined by 
the training level of the human resource. Thus, 
the auditors with an average qualification and 
who carry out activities that do not involve a high 
level of expertise or analytical thinking skills, they 
may face the risk of job loss or professional non-
compliance determined by a substantial change 
in the required duties and skills through the job 
description. Routine, rule-based and repetitive 
tasks are perfect for an automation process (e.g., 
RPA) that aims to save a significant number of 
FTEs (Full Time Equivalent) across the company. 
The staff displaced in this way needs 
professional reorientation, reintegration into the 
organizational chart of the organization in the 
version in which it is maintained in the payroll. 
Personnel with a higher qualification may face 
the risk of losing professional skills; according to 
Al-Htaybat and von Alberti-Alhtaybat (2017), the 
new predictive capabilities of data analytics are 
useful for internal decision-making, but auditors 
need additional skills to analyze and interpret 
new types of information. Requalification has the 
gift of familiarizing the human resource involved 
with the new tools of digitalization, but it also has 
the potential to divert the focus on some key 
aspects such as professional reasoning 
regarding particular situations/exceptions or the 
application of legislative or procedural 
regulations. 
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The transformation of auditors into data analysts 
in the context of excessive technology can 
generate an accumulation of financial reports 
obtained automatically, but with the risk of 
distortion of reality or error. Thus, a new category 
of risks is identified, namely, those perceived at 
organizational level, of which the first mentioned, 
of obtaining an information system in which the 
lack of involvement of specifically human critical 
thinking can generate errors in data analysis or 
incomplete reports. Scanning data from paper 
format can prove to be of low efficiency (for 
example, reading materials from matrix printers) 
and the information thus taken into the system is 
incomplete (Januszeski et al., 2021). 
At organizational level, risks regarding security and 
protection of personal data are accentuated as 
information circulates quickly and over extended 
areas through the prism of new technologies. It is 
about awareness of aspects related to intellectual 
property rights, the risk of theft or loss of financial 
information, sabotage or disclosure of confidential 
and sensitive data at the company level (Timea 
Fulop et al., 2022). Decision makers need to be 
aware of the risks of over-reliance on information 
based solely on algorithmic interpretation of data or 
visual representations. 
 The risks of underestimating the costs of 
digitalization are often neglected, especially when 
discussing the benefits of digitization in terms of 
budget savings (e.g., savings in manual labor hours) 
or increased productivity and operational efficiency. 
There is little or no discussion of the less visible or 
hidden costs of monitoring, professional retraining, 
information security, etc. specific to the post-
implementation period of digitalization solutions. At 
the same time, finding new assignments for the 
human resource displaced by digitalization can 
become a real challenge that, if not managed 
correctly, can become a cost. Basically, the economy 
of labor hours is only a gain on paper in the 
conditions that the company has the same number of 
employees who are not capitalized by other tasks or 
attributions (Eulerich et al., 2022). 
In a different approach, Deloitte's report on the 
impact of automation through RPA (Robotic Process 

Automation) on organizations draws attention to the 
inherent risks which it classifies as follows (Szalony 
et al., 2018): 
 operational risks – replacement of several 

operators by a single software robot, lack of 
control mechanisms in case of changes. 

 financial risks – non-compliant implementation 
of technologies, incorrectly or incompletely 
designed algorithms. 

 regulatory risks – implementation of solutions 
that do not comply with legislation or internal 
rules, lack of clear regulations regarding 
automation. 

 organizational risks – producing a negative 
impact on the human resource displaced from 
specific tasks, incorrect or incomplete 
presentation of digitalization solutions. 

 technological risks – affecting current IT 
platforms, introducing powerful algorithms with 
a negative impact on critical IT infrastructure. 

The report believes that these risks ultimately lead to 
financial losses and suggests control procedures at 
different organizational levels in all phases of the 
implementation of automation solutions. The 
solutions thus suggested are intended for 
organizational policies regarding accounting 
processes and contain a series of tools and 
measures depending on the degree of maturity and 
involvement of automation 

IV. Digitalization risks management  
The categories of risks identified have the potential 
to transform a digitalization process from a benefit 
to a direct threat to the accuracy of audit evidence 
and even the final reports on the analyzed financial 
statements. Awareness of these risks is an 
important first step towards finding and applying 
the most suitable approaches both from the 
individual directly affected by digitalization and 
from the company that must keep up with the 
current technological momentum. The literature as 
well as specialized practice identify a series of 
solutions of a technical or procedural nature, 
according to Table no. 2. 
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Table no. 2. Audit process automation risk management solutions 

Risks categories Solutions Documentation source 
Job loss 
Professional non-conformity  

Development of a new set of technical skills (user of digital 
tools, developer, programmer, etc.) 
Development of analytical, creative thinking skills, etc. 

World Economic Forum Report 

Loss of professional skills  Implementation of introductory programs/courses in digital 
technologies 
Organizational culture policies aimed at inducing the idea of 
complementary working tools regarding digital solutions, and 
encouraging creative thinking and professional reasoning 
regarding financial-accounting reports 
Involvement of all staff from the financial-accounting 
department in implementation, orientation towards motivating 
activities – monitoring, error intervention, supervision of the 
final form of financial report, etc. 

(Kokina & Blanchette, 2019) 
www.deloitte.com  

Errors in financial and 
accounting processing and 
reporting  

Correct identification of operational flows within the 
organization 
Establishing a central procedural framework across the 
organization with clear work procedures and rules for managing 
and monitoring RPA 
Use of appropriate technologies – e.g., the use of powerful 
scanners/reading programs – e.g., OCR (Optical Character 
Recognition) 
The use of standardized digital solutions in the issuance and 
exchange of documents between the organization and third 
parties 

(Moreira et al., 2023) 
(Kokina & Blanchette, 2019) 
(Januszewski et al., 2021) 
(Eulerich et al., 2022) 
(Szalony et al., 2018) 

Security risks  Strict inventory of implemented technologies, clear access 
procedures for employees of financial and accounting 
departments 
Periodic checks and controls, external auditing 

(Eulerich et al., 2022) 

Underestimating 
digitalization costs 

Identifying all accounting operational flows, maintaining a 
procedural stability that avoids further changes in the 
implemented systems. 
Use of proof of concept (POF) 
Involvement of accounting professionals from the design phase 
of digitalization solutions. 

www.uipath.com 
 

Source: Own processing, based documentation sources  
 
At the same time, excessive digitalization can outline an 
information system lacking typical human reasoning, thus 
generating errors in the interpretation of audit evidence 
and even in terms of formulating professional opinion. If 
the data digitalization is apparently sufficient for takeover 
in the automation process, the risks generated by the 
incomplete reading of some .pdfs or the intrinsic 
modification of the targeted processes can lead to the 
cancellation of the desired effects and, more than that, to 
the reintroduction of manual work ( Kokina & Blanchette, 
2019). The management of companies that have gone 
through the RPA experience recognize several difficulties 

in implementing such a project due to several 
considerations (Szalony, 2018): 
 Insufficient preparation of the data involved. 
 Incomplete knowledge of information flows. 
 Failure to make necessary corrections in the 

standardization of the processes targeted by 
automation. 

 Implementation of poorly designed algorithms, robots 
with errors. 

 Failure to prepare or neglect the human factor 
displaced from specific tasks. 

http://www.deloitte.com
http://www.uipath.com


Digital Skills in Collecting and Interpreting Audit Evidence  
 

No. 3(175)/2024 507

  
 Lack of clear rules or standards from regulatory bodies 

regarding automation. 
Identification and standardization of the processes 
targeted by digitalization together with the subsequent 
process monitoring and awareness of digital technologies 
way of acting are considered essential measures in 
combating the risks of process automation. These 
measures are intended to ensure the functionality of such 
a computerized audit evidence collection system, to bring 
added value in the effort to structure the final reports. 
Implementing clear procedures and strict policies on how 
these virtual "workers" are managed in terms of access to 
data, algorithm updates, sensitive databases, contributes 
to the desired scalability of the project and ensures 
information security. 

V. Conclusions 
The World Economic Forum report for the next 5 years (2023 
– 2027) presents a dynamic on the jobs threatened by the 
digitization process and, more than that, reveals a series of 
forecasts regarding the skills needed for current jobs to find a 
place in the near time horizon. Comparing this data to other 
studies on the trend of involving various intelligent accounting 
processing or analysis tools shows that the financial-
accounting field is the perfect "target" for automation. In such 
a context, the auditor is faced with the insertion of new 
technologies into the working tools and is faced with a 
professional dilemma as the entire process of collecting audit 
evidence changes through the lens of the new tools for 
collection and generation of them within the client entity. 
Thus, RPA systems connected to applications in an 
organization's information system can move and transmit 
files, folders or other types of data, read and interpret 
emails, fill in forms and manipulate more or less structured 
data from documents, Internet or other sources. This non-
intrusive interaction with other digital systems allows a 
complete or at least partial automation of specifically 

human processes or activities with a beneficial effect in 
the level of operational efficiency or productivity 
(Vasarhelyi and Rozario, 2018). 
Computerization of accounting processes is not a new 
topic, digitalization in this field being a process in full 
swing; the novelty, however, is generated by the 
automation capabilities that displace the human resource 
from the sphere of routine tasks and which, if also 
supported by artificial intelligence, can generate complex 
and real-time financial accounting analyzes and reports. 
The present study, after a brief analysis of the stage of 
digital transformation in the field, shows that it comes as a 
response to the need for efficiency in the sphere of 
information processing, to accelerate work speed, to adapt 
the audit to contextual challenges. The manual 
preparation of information desired by the audit is a long-
term operation, exposed to errors and re-verification, 
which determines the need for profitability, for increased 
productivity of employees who are thus seen as norms or 
total working hours having a direct impact on budget. 
Including the preparation of financial reports is a task that 
can be automated especially in the conditions where the 
retrieval of data from internal applications or other reports 
in digital format is carried out based on precise rules, from 
digitalized internal sources, in a structured way. 
Given that we are already witnessing the insertion of 
artificial intelligence components in financial accounting 
analysis, we believe that it is necessary to expand 
research efforts to anticipate the impact of these tools on 
the way of collecting and interpreting audit evidence. The 
human factor still has the final say in the completion of 
reports, but it is a fragile position as RPA tools will acquire 
cognitive capabilities through the integration of artificial 
intelligence components. As the World Economic Forum 
report shows, the foreshadowed transformations are for a 
short time horizon, with the auditor having to abandon 
traditional patterns, be self-taught, flexible and willing to 
change at an increasingly alert pace. 
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Abstract  
For the proper functioning of the capital markets it is 
essential to provide users faithful and relevant information, 
about the company financial position, its performance, and 
cash-flows, which to be available in time for the decision-
making process. In order to increase the transparency of 
the financial information communicated by the companies 
traded on a regulated market, the European Union (EU) 
gave digitalization a special position by requiring the use 
of a single electronic format for the annual financial 
reports prepared for years beginning on or after 1 January 
2020. The European Single Electronic Format (ESEF), 
which draft Regulatory Technical Standards (RTS) were 
prepared by the European Securities and Markets 
Authority (ESMA), implies that issuers prepare their entire 
annual financial reports in eXtensible Hypertext Markup 
Language (XHTML) format and use eXtensible Business 
Reporting Language (XBRL) for the consolidated financial 
statements prepared under International Financial 
Reporting Standards (IFRS). It is well known that digital 
technologies facilitate the process of collecting, preparing, 
analyzing, and interpreting information, and in this study 
the authors concentrate on the extent which the Romanian 
companies traded on Bucharest Stock Exchange (BSE), 
Regulated Market, introduced the new digital technologies 
in the reporting process, on a mandatory or a voluntary 
base,  trying to capture specific aspects of the auditor’s 
reporting on the new statutory requirements in the context 
of ESEF implementation. 
Key Words: annual report; financial statements; auditor’s 
report; reasonable assurance; taxonomy; ESEF; XHTML; 
XBRL; 
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1. Introduction 
Transparency requirements for financial information of 
entities traded on a regulated market have been issued in 
the European Union since 2001 by Directive 2001/34/EC 
on the admission of securities to official stock exchange 
listing and on information to be published on those 
securities. This Directive established that the annual 
financial statements and the annual report must be made 
available to the public as soon as possible, together with 
the auditor’s report. 
According to Directive 2004/109/EC on the harmonisation 
of transparency requirements in relation to information 
about issuers whose securities are admitted to trading on 
a regulated market and amending Directive 2001/34/EC, 
annual financial reports must be published „at the latest 
four months after the end of each financial year” and their 
public availability must be ensured „for at least 10 years”, 
period which may be reduced by the European 
Commission to 5 years.  
This directive specifies the components of the annual 
financial report (the audited financial statements, the 
management report and the statements made by the 
persons responsible within the issuer) and requires the 
audit report, signed by the person or persons responsible, 
to be disclosed in full to the public together with the annual 
financial report.  
We cannot fail to notice the slippages in the translation into 
Romanian of the texts of the English directives, which are not 
in line with the professional vocabulary established by 
national legislation. Thus, the expression annual accounts, 
provided for in Directive 2001/109/EC, has been translated 
as financial-accounting situation instead of annual financial 
statements. In Directive 2004/34/EC, the expression financial 
statements was translated as financial declarations instead of 
financial statements and the expression management report 
was translated gestion report instead of management report.  
Also, in national law, the term used is annual report, not 
annual financial report. 
At national level, the requirement is to publish the annual 
financial report on the website of issuer and to submit it to 
the Financial Supervisory Authority (FSA) and the system 
operator (Bucharest Stock Exchange – BVB), respecting 
the deadline of no more than four months from the end of 
the financial year, and to ensure its availability for at least 
five years. Moreover, ASF specifies that the signed 
statutory audit report is part of the annual report (Financial 
Supervisory Authority, 2018). 

The EU Transparency Directive states that for financial 
years beginning on or after 1 January 2020, all the annual 
financial reports of the issuers whose securities are 
admitted to trading on a regulated market shall be 
prepared in a single electronic reporting format, but 
offering the possibility for Member States to register a 
delay of one year in conforming to this requirement, duly 
justified in the notification sent to the European 
Commission (European Parliament, & Council of the 
European Union, 2004). 
In this context, we must mention that, in Romania, the 
Financial Supervisory Authority (FSA), the only competent 
national authority for representing Romania’s interests 
within The European Securities and Markets Authority 
(ESMA), announced in February 2021 that it postponed by 
one year the mandatory application of the European 
Single Electronic Format (ESEF) for issuers listed on the 
regulated market. Among the reasons behind the decision 
of notification the European Commission regarding the 
postponement of the application of the ESEF were: the 
lack of staff specialized in the transformation of annual 
financial statements according to the new requirements; 
the existence of a small number of companies developing 
applications of this type; high costs for identifying and 
implementing IT solutions; difficulties in identifying and 
contracting an IT provider that offers complete and viable 
services; the mapping errors that occurred during the 
conversion of the annual report in the new format required 
by ESEF etc. (https://asfromania.ro/). 
Not only Romania decided to notify the European 
Commission on the decision to delay ESEF implementation, 
but also many other European countries:  Belgium, Bulgaria, 
Croatia, Cyprus, Denmark, Estonia, Finland, France, Greece, 
Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Poland, Portugal, Slovakia, Spain, Sweden 
(https://finance.ec.europa.eu/publications/one-year-optional-
esef-postponement_en#list). 
In March 2021, the FSA endorsed the Regulation no. 
7/2021 which specifies that issuers whose securities are 
admitted to trading on a regulated market must prepare 
and publish the annual financial reports in the electronic 
single reporting format for financial years beginning on or 
after 1 January 2021 and that issuers may also comply 
with this requirement for the financial year 2020 (Financial 
Supervisory Authority, 2021). 
ESMA, the EU’s securities markets regulator, was entitled 
to elaborate draft Regulatory Technical Standards (RTS) 
to specify the European single electronic format 
(Regulation (EU) 1095/2010) and submit it to the 
European Commission for endorsement.  

https://asfromania.ro/).
https://finance.ec.europa.eu/publications/one-year-optional-
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According to the Commission Delegated Regulation (EU) 
2019/815, ESEF implies that issuers prepare entire annual 
financial reports in XHTML format and where annual 
financial reports include consolidated financial statements 
prepared under IFRS, mark up in detail those consolidated 
primary financial statements (the statement of financial 
position, the statement of profit or loss and other 
comprehensive income, the statement of changes in 
equity and the statement of cash flows) for financial years 
beginning on or after 1 January 2020 using XBRL markup 
language and block-tag the notes to the financial 
statements (apply markups for whole sections of the 
notes) for financial years beginning on or after 1 January 
2022 (European Commission, 2019a). The detailed 
tagging of notes can be made on a voluntary basis in the 
case of consolidated financial statements under IFRS and 
the XBRL mark-up of individual financial statements (no 
matter if they are prepared according to national 
regulations or IFRS) by the issuers incorporated in 
Member States is allowed if the member states provide 
taxonomies. Markups will be embedded in the annual 
financial reports in XHTML format using the Inline XBRL 
(iXBRL) specifications (European Commission, 2019a).  
The ESEF taxonomy is based on the IFRS Taxonomy, 
prepared by the IFRS Foundation, which ESMA made 
some small additions, and is made up of a set of 

electronic files with the extension .xsd or .xml which 
contain the schemas and linkbases to be used in 
preparing consolidated financial statements. 
In August 2023, ESMA published the most recent annual 
update of ESEF Reporting Manual: Preparation of Annual 
Financial Reports in ESEF format, a document that is 
intended to “assist issuers and software vendors in 
creating ESEF documents that are compliant with the RTS 
on ESEF” (European Securities and Markets Authority, 
August, 2023). 
ESMA has also published the ESEF Conformance Suite 
that “is aimed primarily at a technical audience (i.e. XBRL 
software developers), as a way to test and provide 
assurance on whether software tools are able to create 
and/or consume filings which are in line with all the ESEF 
requirements” (https://www.esma.europa.eu/policy-
activities/corporate-disclosure/european-single-electronic-
format). 
We must mention that ESMA offer an example of annual 
financial report in ESEF format, making available to the public 
the report prepared by one company with headquarter in 
Europe and specifies that additional publications (such as an 
Inline XBRL viewer) can be found on that company website 
(https://www.esma.europa.eu/). The structure of this report 
package is presented in Figure no. 1. 

 
Figure no. 1. The structure of an ESEF report package 

 
companyname-YEARar.zip (file) 

 
             companyname-YEARar (directory) 

 
 

 
META-INF (directory)             raports (directory)     www.companywebsite.org (directory) 

       
catalog.xml (file)           companyname-YEARar.xhtml (file)      XBRL (directory) 
taxonomyPackage.xml (file)         

        year (directory) 
 

                     companyname-YEARar.xsd (file)  
         companyname-YEARar_cal.xml (file) 

 companyname-YEARar_def.xml (file) 
 companyname-YEARar_lab.xml (file) 
 companyname-YEARar_pre.xml (file) 

Source: Own projection of the authors after analysing the structure of the report package made available on ESMA website 
(https://www.esma.europa.eu/) 

https://www.esma.europa.eu/policy-
https://www.esma.europa.eu/).
http://www.companywebsite.org
https://www.esma.europa.eu/)
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In this figure we marked in italic the information that varies 
from one entity to another or from one year to another. 
The file with the extension .xhtml is the annual financial 
report. The catalog.xml file (optional in the META-INF 
directory according to Taxonomy Packages 1.0.) provides 
remappings that allow one Uniform Resource Locator 
(URL) to be substituted for another during URL resolution 
and the taxonomyPackage.xml file (mandatory according 
to Taxonomy Packages 1.0.) provides documentation 
about the taxonomy used by the company. The other files 
with the extensions .xsd and .xml are the components of 
the ESEF taxonomy used by the company. 
Regarding the Commission Delegated Regulation (EU) 
2019/815, in 2020, the Commission published Commission 
Interpretative Communication 2020/C 379/01 on the 
preparation, audit and publication of the financial statements 
included in the annual financial reports drawn up in 
accordance with Commission Delegated Regulation (EU) 
2019/815 on the European Single Electronic Format (ESEF). 
Through this communication there are offered some 
clarifications on European Union provisions concerning 
audit. In this regard we mention that the statutory auditors 
are required “to provide an audit opinion on whether the 
financial statements included in the annual financial 
reports comply with the relevant statutory requirements 
laid down in the ESEF Regulation” and this opinion “shall 

be included in the audit report”. The EU law does not 
specify whether the audit report should be included in the 
annual report or disclosed, as a separate document, 
together with the annual report. 
The European Single Electronic Format, which involves 
the preparation of annual financial reports entirely in 
XHTML format, and where annual reports include 
consolidated financial statements prepared according to 
International Financial Reporting Standards (IFRS), 
marking those consolidated financial statements using 
XBRL, has the role of increasing the comparability of 
information in the annual reports of listed companies and 
at the same time ensuring flexibility in accessing their 
content. 
The introduction of these additional reporting requirements 
for entities with securities listed on regulated markets in 
the European Union led to the expansion of the activity of 
statutory auditors who are asked to express an opinion on 
the compliance of the financial statements with the 
statutory requirements (Directive 2014/56/EU), thus, 
implicitly, the Regulatory Technical Standards (RTS) on 
ESEF. 
In Table no. 1 we captured the relevant statutory 
requirements of the ESEF Regulation against which 
statutory auditors will have to verify the compliance of the 
financial statements. 

 
Table no. 1. Provisions of the ESEF Regulation that apply to financial statements 

All the financial statements that are included in the annual financial report  
shall be prepared in a valid XHTML format 

 
For all consolidated financial statements that are drawn up in 
accordance with IFRS as endorsed by the EU or with IFRS as 

adopted by the IASB 

 For financial statements other than the IFRS consolidated financial 
statements 

  
 The disclosures specified in Annex II of the ESEF Regulation 

shall be marked-up, where those disclosures are present in 
those consolidated financial statements. 

 

  
 All mark-ups, including the voluntary mark-ups of disclosures 

other than those specified in Annex II, shall meet the following 
requirements: 
 the XBRL mark-up language shall be used; 
 the elements of the core taxonomy specified in Annex VI of 

the ESEF Regulation with the closest accounting meaning 
shall be used, unless an extension taxonomy element is 
created in compliance with Annex IV of the ESEF 
Regulation; 

 the mark-ups shall comply with the common rules on mark-
ups. 

 All mark-ups included by the issuer on a voluntary basis or in 
compliance with national law shall meet the following 
requirements: 
 the XBRL mark-up language shall be used; 
 a specific taxonomy provided by the Member State in which 

the issuer is incorporated shall be used; 
 the mark-ups shall comply with the common rules on mark-

ups. 

Source: Excerpt from the European Commission Interpretative Communication 2020/C 379/01 
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The Committee of European Auditing Oversight Body 
(CEAOB), whose role is to ensure the cooperation 
between national audit oversight bodies at EU level, has 
issued a document which contains guidelines on the 
auditors’ involvement on annual financial statements in the 
European single electronic format, assisting the mission of 
verifying compliance of the financial statements with 
relevant statutory requirements of the ESEF Regulation. 
The objectives of this material are to describe CEAOB’s 
expectations regarding „the procedures to be performed 
by the auditors to assess whether the financial statements 
included in the annual financial report comply with the 
ESEF requirements”, „the consequences of any 
misstatements identified by the auditors” and „the form 
and content of the audit report regarding whether the 
financial statements comply with the ESEF requirements” 
(Committee of European Auditing Oversight Bodies, 
November 9, 2021). This document has been translated 
into Romanian and made available to auditors as a guide 
by the Statutory Audit Public Oversight Authority 
(ASPAAS). 
„Auditors have an essential role in ensuring that the digital 
disclosures accurately reflect the content and meaning of 
the report, but they should not get bogged down in 
syntactic or technical details. Automated validation by 
XBRL Certified Software will ensure that reports are 
technically sound” (https://www.xbrl.org/). However, 
although digital tools support the audit engagement, it is 
necessary to familiarize yourself with this modern 
reporting language and understand the facilities offered by 
different software products in evaluating financial reports. 
As regards the audit report on the compliance of financial 
statements with RTS on ESEF, the European legislation 
gives just as much freedom, entities having the possibility 
either to publish it together with the annual financial report, 
as a separate document, or to include it in the annual 
financial report (Commission interpretative communication 
2020/C 379/01), and this approach has not undergone 
changes at national level. However, the obligation to 
include in the statutory audit report also the audit opinion 
on the compliance of the financial statements with the 
relevant statutory requirements set out in the ESEF 
Regulation (Commission interpretative communication 
2020/C 379/01) leads, in the case of BVB-listed 
companies, to limiting the presentation of this opinion in 
the annual report and not in a separate document 
because the signed statutory audit report is part of the 
annual report (Financial Supervisory Authority, 2018). 
According to the briefing paper published by Accountancy 
Europe – the European body of the accounting profession 

– in order to assist auditors in providing an opinion on 
ESEF, the auditor’s engagement „should be conducted 
and reported on in accordance with ISAE 3000 published 
by the International Auditing and Assurance Standards 
Board (IAASB) or a professional standard to be developed 
in the future which sets out requirements that are at least 
as demanding as ISAE 3000”  (Accountancy Europe, 
December, 2019). 
The same paper specifies that, in order to avoid confusion 
about the nature and extent of the reasonable assurance 
engagement, the report issued should set out, inter alia, 
the objective of the assurance engagement on whether 
the electronic tagging of financial statements complies 
with the RTS on ESEF and the names of the digital 
submission files. 
In 2023, the Chamber of Financial Auditors of Romania 
(CAFR) updated the audit report template made available 
to members on its website, which also included the 
proposed template for the auditor’s report on compliance 
with the ESEF regulation. 

2. Materials and methods 
We found in the literature a relatively small number of 
studies conducted on ESEF uses in different countries of 
the European Union, the aspects treated referring to: 
issuers’ readiness for ESEF reporting in Poland 
(Miścikowska, 2021), the influence of ESEF reporting in 
Slovak Republic (Marci & Stanková, 2017), ESEF 
characteristics based on annual financial reports of the 
four largest companies in the wood based industry in 
Bulgaria (Atanasov, 2022),  Finland’s experience in using 
ESEF as an early adopter (Brands et al., 2022) etc. 
In our study, we proposed to analyse in what extent the 
Romanian companies listed on Bucharest Stock 
Exchange, Regulated Market, which is established in 
Romania (not an XBRL Jurisdiction), comply with ESMA 
requirement of using ESEF and if the level of development 
of the area they are based could be one of the factors 
influencing their attitude. We didn’t choose to analyse the 
companies from abroad listed on BSE due to their limited 
number. 
We also analyzed the extent to which the management of 
the entities provided information on the procedures used 
to convert annual reports into ESEF format and the 
additional aspects captured by the auditor in the report 
prepared in the case of entities that have implemented the 
European single electronic format. 

https://www.xbrl.org/).
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The research hypotheses are the following: 
H1: There is a direct relationship between the extent which 
the Romanian companies traded on Bucharest Stock 
Exchange comply with ESMA requirement of using ESEF 
and the level of development of the area they are based. 
H2: When there is no obligation to use XBRL in ESEF 
annual financial reports, Romanian companies traded on 
Bucharest Stock Exchange does rarely voluntary comply 
to a recommendation. Concerning the second hypothesis, 
we refer here to the companies preparing financial 
statements according to IFRS for which there was created 
a taxonomy to support the reporting process. 
H3: Concerning the management responsibility, the 
financial statements in ESEF format are published on the 
personal website, and in the management declaration on 
the financial statements or in the annual report containing 
them there are mentioned the procedures used for 
conversion in ESEF format. 
H4: The auditors mention in their report the existence of 
financial statements in ESEF format, identify these 
statements accordingly and mention the international 

auditing standard underlying the engagement as well as 
the procedures used to verify compliance with ESEF. 

3. Results and discussions 
The data used in our analysis were collected from the 
Bucharest Stock Exchange website (https://www.bvb.ro/) 
and the repository of Inline XBRL filings, official database 
including annual reports prepared under the ESEF 
mandate (https://filings.xbrl.org/). In order to assure that 
the information is completely provided, we also analysed 
the websites of the Romanian companies traded on BSE 
in 2021 and 2022, these having the obligation to publish 
on their websites the annual financial reports (Romanian 
Parliament, 2021). 
In Table no. 2 we present the number of Romania entities 
listed on BSE preparing ESEF reports and the Gross 
Domestic Product (GDP) per capita in 2021 and 2022 in 
order to analyse the possible relationship between the 
level of development of different regions of Romania and 
the number of entities traded on BSE which comply to 
ESEF. 

 
Table no. 2. Entities listed on BSE which prepared ESEF reports and GDP/capita  

in 2021 and 2022 

Development regions of Romania 

Entities preparing 
ESEF reports 

(Number) 

Gross Domestic Product 
per capita (% of European 

Union mean) 
2022 2021 2022 2021 Yes No Yes No 

North-East Development Region  9 0 7 2 8.01 7.30 
South-East Development Region 7 0 7 0 7.70 7.30 
South-Muntenia Development Region 7 0 7 0 8.70 5.84 
South-West Oltenia Development Region 5 0 5 0 5.93 8.76 
West Development Region 2 0 2 0 7.08 6.57 
North-West Development Region 13 0 12 1 9.47 8.76 
Center Development Region 11 1 11 1 8.78 8.76 
Bucharest-Ilfov Development Region 24 0 24 0 21.33 19.71 

Total 78 1 75 4 77 73 
Source: Own projection of the authors according to used databases 
 
As we can see in Table no. 2, a significant 
percent (95% in 2021 and 99% in 2022) of the 
Romanian entities listed on BSE used ESEF in 
publishing the annual financial reports.  

We can observe that in Bucharest-Ilfov Development 
Region, which present the most important value for GDP 
per capita, there are established about 30% of the entities 
that used ESEF for the annual financial reports. 

https://www.bvb.ro/)
https://filings.xbrl.org/).
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In order to analyse the connection between the level of 
development of different regions and the degree of 

compliance with ESEF requirements, we used a test of 
Pearson’s Correlation (Table no. 3). 

 

Table no. 3. Correlation between the level of development of different regions and the degree of compliance 
with ESEF requirements 

 

Gross Domestic Product  
per capita in 2022  
(% of European  

Union mean) 

Gross Domestic Product  
per capita in 2021  
(% of European  

Union mean) 
Entities preparing ESEF 

reports 
Pearson Correlation .930** .919** 

Sig. (2-tailed) <.001 .001 
N 8 8 

**. Correlation is significant at the 0.01 level (2-tailed). 
Source: Own projection of the authors 

 
Despite this strong correlation we must mention that 
entities with head office in the area where GDP/capita is at 
high level are the main entities traded on BSE. 

Analysing the ESEF reports we observed that not every 
entity used XBRL in preparing consolidated annual 
financial statements under IFRS (Table no. 4). 

 
Table no. 4. Number of Romania entities listed on BSE which used XBRL  

in the ESEF reports for the financial years 2021 and 2022 

Development regions of Romania 

Entities using XBRL in the ESEF 
reports  

(Number) 

Entities preparing  
consolidated financial 

statements  
(Number) 

2022 2021 2022 2021 

Yes No Yes No Yes No Yes No 
North-East Development Region  2 7 1 8 2 7 2 7 
South-East Development Region 4 3 4 3 4 3 4 3 
South-Muntenia Development Region 3 4 3 4 3 4 3 4 
South-West Oltenia Development Region 2 3 2 3 2 3 2 3 
West Development Region 2 0 2 0 2 0 2 0 
North-West Development Region 4 9 3 10 4 9 4 9 
Center Development Region 5 7 6 6 6 6 6 6 
Bucharest-Ilfov Development Region 18 6 17 7 17 7 16 8 

Total 40 39 38 41 40 39 39 40 
Source: Own projection of the authors according to used databases 
 
As we can observe, in 2021 only two 
companies (one of them not adopting IFRS), 
and in 2022 only one company preparing 
consolidated financial statements, don’t use the 
XBRL language. So, there is a strong 

correlation between the number of entities 
using XBRL in the ESEF reports and the 
number of entities preparing consolidated 
financial statements (Figure no. 2). 
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Figure no. 2. Correlation between the number of entities using XBRL in the ESEF reports and the number of 
entities preparing consolidated financial statements in 2021 and 2022 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Source: Own projection of the authors 
 

We also observed that none of the Romanian 
companies traded on BSE, Regulated Market, 
presented in 2020 the annual report in ESEF format 
and used XBRL in the case of consolidated financial 
statements based on IFRS and, in 2021 and 2022 
one company used XBRL, voluntarily, for individual 
financial statements prepared under IFRS. 
Taking account of this information and that 
presented in Table no. 5 we can affirm that the 

second hypothesis of our study is confirmed. 
Even if XBRL allows entities to increase the 
transparency of the information communicated 
to different users and, in this way, accelerating 
the decision-making process, Romanian 
companies traded on BSE does rarely use 
XBRL in ESEF annual financial reports when 
there is no obligation to conform with this 
requirement. 

 
Table no. 5. Correlation between the number of entities not using XBRL in the ESEF reports and the number of 

entities not preparing consolidated financial statements 

 

Entities not preparing consolidated financial statements 

2022 2021 
Entities not using XBRL 

in the ESEF reports 
Pearson Correlation .983** .981** 

Sig. (2-tailed) <.001 .001 
N 8 8 

**. Correlation is significant at the 0.01 level (2-tailed). 
Source: Own projection of the authors 
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Only for 83%, in 2022, and 79%, in 2021, of the entities 
using XBRL in the ESEF reports we found the annual 
financial reports, prepared under the ESEF mandate, in 
the repository of Inline XBRL filings 
(https://filings.xbrl.org/). The reason for the lack of 
completeness of this official database is, according to the 
owners of the website, that Romania, together with 
Germany and Ireland, are the countries where ESEF 
filings are not made available in a way that allows to 
reliably discover and download them, or where they have 
not been able to locate a source at all. We encountered 

the same problem when collecting information for our 
study and needed to access not only the BSE website but 
also the websites of the companies traded on BSE. 
As we can see in Table no. 6, many of the filings have 
calculation inconsistencies or validation warnings, 
generally because of failing to comply with XBRL Formula 
rules defined in the ESEF taxonomy. For none of these 
filings was analysed the conformity with the rules in the 
ESEF Reporting Manual (European Securities and 
Markets Authority, August, 2023), or any Romanian-
specific rules that may apply. 

 

Table no. 6. Number of Romania entities which XBRL reports for the financial years 2021 and 2022 are 
available on the website https://filings.xbrl.org/ 

Development regions of Romania 

Entities presented on the website  
https://filings.xbrl.org/ 

(Number) 

Reports without XBRL 
 calculation inconsistencies  

or validation warnings 
(Number) 

2022 2021 2022 2021 
Yes No Yes No Yes No Yes No 

North-East Development Region  2 0 1 0 0 2 0 1 
South-East Development Region 3 1 3 1 2 1 2 1 
South-Muntenia Development Region 2 1 2 1 0 2 0 2 
South-West Oltenia Development Region 2 0 2 0 0 2 0 2 
West Development Region 1 1 1 1 0 1 0 1 
North-West Development Region 3 1 2 1 0 3 0 2 
Center Development Region 4 1 6 0 4 0 4 2 
Bucharest-Ilfov Development Region 16 2 13 4 3 13 5 8 

Total 33 7 30 8 9 24 11 19 
Source: Own projection of the authors, according to used databases 
 
We consider that the presence of calculation 
inconsistencies or validation warnings in the 
XBRL reports, not only in the case of Romanian 
companies but also in the case of many 
companies from the other member states which 
financial reports can be found in the repository 
of Inline XBRL filings (https://filings.xbrl.org/) 
are natural in the context of the beginning of the 
adoption of XBRL. 
In what concern the files of the taxonomy made available 
by the companies traded on BSE, the situation is 
presented in Table no. 7. 

Only two companies published a taxonomy that included 
all types of files for a standard taxonomy. We refer here to 
an XBRL schema (that stores information about the 
taxonomy concepts such as their names, identifiers (ids), 
and various other characteristics), in the forms of an .xsd 
file, and linkbases, often referred to as layers (calculation, 
definition and presentation, that manage the relations 
between taxonomy concepts; label, that associate 
taxonomy concepts with text labels defined in various 
languages; reference, that connect concepts with 
authoritative literature), in form of .xml files (Debreceny et 
al., 2009).  

 
 

https://filings.xbrl.org/).
https://filings.xbrl.org/
https://filings.xbrl.org/
https://filings.xbrl.org/)
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Table no. 7. The XBRL taxonomy structure for 2021 and 2022 published by the entities traded on BSE 

XBRL Taxonomy files 

Entities using XBRL which published different types of files 
(Number) 

2022 2021 
Yes No Yes No 

XBRL Schema 40 0 38 0 
Calculation 40 0 38 0 
Definition 40 0 38 0 
Label – Romanian 40 0 34 4 
Label – English 37 3 34 4 
Presentation 40 0 38 0 
Reference 2 38 2 36 

Source: Own projection of the authors according to used databases 
 
We also observed that every company presented a 
catalog.xml file, even if this is optional according to 
Taxonomy Packages 1.0. (XBRL International Inc., April 
19, 2016). 
Analyzing the content of the annual reports published in 
2021 and 2022 on BSE website or the websites of 

companies, we have synthesized in Table no. 8 the 
manner of presenting the auditor’s opinion on the 
compliance with ESEF requirements and the manner of 
disclosing the report with this opinion. We mention that we 
didn’t find the reports with the auditor’s opinion for one 
company in 2022 and four companies in 2021. 

 

Table no. 8. Number of entities providing the auditor’s opinion on ESEF compliance in the audit report or 
annual report 

Development regions of Romania 

Manner of presenting the 
opinion on the compliance with 

ESEF (Number of entities) 

Manner of publishing the report  
with the auditor’s opinion 

(Number of entities) 
2022 2021 2022 2021 

In the 
audit 
report 

In a 
separate 

report 

In the 
audit 
report 

In a 
separate 

report 

In the 
annual 
report 

As a 
separate 

document 

In the 
annual 
report 

As a 
separate 

document 
North-East Development Region  8 1 5 1 9 0 5 1 
South-East Development Region 7 0 7 0 7 0 6 1 
South-Muntenia Development Region 7 0 6 1 6 1 6 1 
South-West Oltenia Development Region 4 1 3 2 4 1 4 1 
West Development Region 1 1 1 1 2 0 1 1 
North-West Development Region 11 1 8 3 12 0 8 3 
Center Development Region 10 1 9 0 11 0 8 1 
Bucharest-Ilfov Development Region 24 0 24 0 21 3 23 1 

Total 72 5 63 8 72 5 61 10 
Source: Own projection of the authors, according to used databases 
 
According to the Commission Interpretative 
Communication 2020/C 379/01 which specifies that the 
auditor’s opinion on whether the financial statements 
comply with the relevant statutory requirements laid down 

in the ESEF Regulation shall be included in the audit 
report, a high number of entities (89% in 2021 and 94% in 
2022) chose to include this opinion in the auditor’s report. 
Also, in 2021, most of the entities publishing the auditor’s 
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opinion in a separate report than the audit report preferred 
to disclose this distinct report outside the annual report. 
This option changed in 2022. 
The situations identified by us in which the audit 
report does not contain the opinion on compliance 
with the ESEF Regulation refer to the fact that the 
financial statements were not prepared in XHTML 
format at the date of issuing the audit report, which is 
why the auditors prepared separate reports on this 
aspect. 

Table no. 9 captures the synthesis of findings after 
analyzing the degree of confirmation of hypotheses 3 and 
4 in the case of 77 entities listed on BVB. We mention that 
in the case of two entities we have not been able to 
identify the personal website or it does not exist, which is 
why we analyzed the information provided to the system 
operator (BVB). 
In this analysis, we considered information related to the 
financial year 2022, the second year since ESEF was 
used in the preparation of annual reports. 

 
Tabelul no. 9. Analysis of criteria related to management’s responsibility and auditor’s responsibility 

regarding the financial statements in ESEF format 

Development regions of Romania 

Analyzed criteria 2022 
(Number of entities) 

C1.  
Financial 

statements in 
ESEF format 
published on 
the issuer’s 

website 
(YES/NO) 

C2.  
Mention of 
procedures 

used for ESEF 
conversion  

in management 
declaration or 

in annual report 
(YES/NO) 

C3.  
ESEF 

mention 
in the 
audit 
report 

(YES/NO) 

C4.  
Identificatio

n of 
financial 

statements 
in ESEF 
format 

in the audit 
report 

(YES/NO) 

C5.  
Mention 

the 
application 

of ISAE 
3000 

(YES/NO) 

C6.  
Mention  
of the 

procedures 
used by the 

auditor 
regarding 

ESEF 
(YES/NO) 

North-East Development Region  4 / 5 0 / 9 9 / 0 6 / 3 9 / 0 0 / 9 
South-East Development Region 4 / 3 0 / 7 7 / 0 3 / 4 7 / 0 0 / 7 
South-Muntenia Development Region 5 / 2 0 / 7 7 / 0 4 / 3 7 / 0  0 / 7 
South-West Oltenia Development Region 4 / 1 1 / 4 5 / 0 4 / 1 5 / 0 0 / 5 
West Development Region 2 / 0 0 / 2 2 / 0 2 / 0 2 / 0 0 / 2 
North-West Development Region 4 / 7 0 / 12 11 / 1 3 / 9 10 / 2 0 / 12 
Center Development Region 4 / 6 1 / 10 11 / 0 4 / 7 10 / 1 0 / 11 
Bucharest-Ilfov Development Region 14 / 10 0 / 24 24 / 0 15 / 9 23 / 1 0 / 24 

Total 41 / 34 2 / 75 76  / 1 41 / 36 73 / 4 0 / 77 

Source: Own projection of the authors, according to used databases. 
 

The aforementioned Directives use expressions like the 
issuer make public, disclosed to the public and it remains 
publicly available, without mentioning what publication means 
in this context. We also mention that the ESEF Regulation 
refers to the preparation of financial statements in XHTML 
format without discussing their circuit. 
In Romania, the term publication is replaced and covered 
by the term submission, which cancels the main purpose 
of publication, which is to make available to any interested 
person all information considered public. On the website 
of the Ministry of Finance, where the financial statements 
are submitted, there are no complete financial statements, 
but only extracts from them. Therefore, we consider that 

making the financial statements and the auditor’s report 
available to the public could be realized by posting them 
on the entity’s own website, as part of the annual report or 
separately from the annual report. Our opinion is based 
also on the mention made in Commission Interpretative 
Communication 2020/C379/01, which states that 
publication takes place, for example, on the issuers’ 
website. Moreover, the purpose of using XHTML format is 
the information can be read automatically. As we have 
seen, many entities have not posted this format on their 
website, although the purpose of the new format is just the 
public information. Instead, we found the annual reports 
on the website of the system operator (BVB). 
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With regard to criteria C1 and C3, there are many 
situations where the ESEF format is not published on the 
issuer’s website and the auditor does not identify these 
financial statements, but mentions that they exist, without 
providing any evidence other than his mention. We 
mention that in the case of two entities we have not been 
able to identify the personal website or it does not exist. 
For criterion C2, the Interpretative Communication 
2020/C379/01 states that issuers may include in the 
annual report a statement of compliance of financial 
statements with the ESEF Regulation. We consider that 
this statement must be included in the issuers’ 
management declaration regarding the presentation of 
financial statements in accordance with the applicable 
accounting standards. In this statement is the place where 
issuers indicate the financial statements or the annual 
report containing them by entering the unique XHTML 
code and may disclose information on the procedures by 
which financial statements in XHTML format have been 
drawn up, specifying whether they have engaged in this 
activity with their own staff or have requested support from 
a service provider, in which case they indicate his name. 
We noticed that almost all issuers (with two 
exceptions) did not include in the declaration regarding 
the financial statements references to the XHTML 
format of those, with the indication of their unique 
code. Of the two issuers referring to the ESEF 
Regulation, one mentioned some information in the 
declaration regarding the financial statements and the 
other in the consolidated annual report. None of them, 
however, presented the unique code for identification 
or mentioned the procedures by which the financial 
statements in XHTML format were prepared.  
In our opinion, in the management declaration regarding 
the financial statements or in the annual report containing 
them, management should, as part of the information on 
compliance with the ESEF Regulation, specify what 
procedures it used to convert the financial statements in 
XHTML format, by mentioning their preparation by its own 
staff or the support from a service provider, and the 
auditor, in his report, also presents the procedures that 
have been used to convert the financial statements. As we 
have seen, there is no such information in management 
declaration or auditors’ reports. In a single report of the 
auditor, i.e. for a single entity, it is mentioned that the 
entity has used the services of a specialized company to 
prepare financial statements in XHTML format, without 
further details.   

Regarding the criteria C4, more than half of the auditors 
identified, in the report on compliance with the ESEF 
Regulation, financial statements prepared in XHTML 
format, by indicating their unique code, for example, in the 
form XXXXXXXXXXXXXXXXXXXX-2022-12-31. 
Even if the ESEF Regulation does not explicitly stipulates, 
we consider that the obligation to mark financial 
statements logically leads to their identification based on 
the unique code. In our opinion, the identification of 
financial statements or annual reports containing them, 
through their unique code, is a basic condition for 
ascertaining compliance with the regulation, this code 
having to be indicated both in the management 
declaration and in the auditor’s report. Unfortunately, we 
find that quite many auditors did not include in the report 
by which they found the existence of financial statements 
in XHTML format their unique identification code.  
Our findings highlight that for 17 issuers, the financial 
statements or annual reports containing them, in XHTML 
format, are not published on the personal website, no 
information is presented about them in the declaration 
regarding the financial statements or in the annual report 
and are not identified in the auditor’s report by the unique 
code. In these cases, the finding that these issuers have 
prepared financial statements in XHTML format is based 
only on the provision in the auditor’s report that they exist.   
As regards criteria C5, regarding the mention in the 
auditor’s report, at the paragraph on his 
responsibility, of the reference to International 
Standard on Assurance Engagements (ISAE) 3000, 
even though most regulations or documents which 
serve as a reference for auditors regarding their 
intervention do not directly mention the application of 
the international auditing standard ISAE 3000,  
reference in them to the terms assurance and 
opinion leads to the obligation to use the provisions 
of this standard. In the Interpretative Communication, 
for example, following legal analysis, it is mentioned 
that „Union law requires statutory auditors to provide 
an audit opinion on whether the financial statements 
included in the annual financial reports comply with 
the relevant statutory requirements laid down in the 
ESEF Regulation, i.e. with the provisions of the 
ESEF Regulation that apply to financial statements”. 
Our findings highlight that most auditors indicated in the 
report on the application of the ESEF Regulation that the 
assurance engagement was conducted based on ISAE 
3000.  
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As mentioned, the Chamber of Financial Auditors of 
Romania has provided auditors with a model for the audit 
report that also includes a reporting template for finding 
compliance with the ESEF regulation. However, our 
findings show that this model was used, in whole or in 
part, in very few cases. 
With regard to criteria C6, we have not identified any 
auditor presenting the procedures used to verify 
compliance with ESEF. 
The regulations and information documents that the 
auditor uses as reference for his intervention contain 
procedures that the auditor must perform regarding the 
financial statements in ESEF format. The procedures 
relate to: planning of the activity; understanding the 
process for preparing the financial statements in ESEF 
and related controls; procedures related to the XHTML 
format; procedures related to the marking up; additional 
procedures; reporting on compliance with ESEF in the 
audit report; other aspects. 
These procedures are a guide to achieving the 
engagement, but for each of them the auditor should 
make a series of findings and present them in the report. 
For example, when understanding the process of 
preparing financial statements in ESEF format, we 
consider that the report should mention the procedures 
and tools used by the entity for this activity and whether or 
not it has outsourced this process. We take into account 
that the guide prepared by CEAOB stipulates in the 
planning procedure that the auditor takes into account the 
process put in place by the entity to prepare the financial 
statements in ESEF format. Furthermore, the procedures 
performed by the auditor related to the XHTML format and 
markup are based on software tools, which the auditor 
should present. Mentioning them in the report would bring 
more information and confidence in its findings, because 

the auditor is free to request the assistance of an expert 
for these findings. 

4. Conclusions 
Since the financial year 2021 was the first year for Romanian 
companies to comply with the ESEF requirements, we did 
not have access to multiannual information to make the 
results of our analyze more relevant. But, there is a clear 
image that, even if the FSA notified the European 
Commission regarding the postponement by one year of the 
application of the ESEF due to many reasons, most of the 
companies traded on BSE, Regulated Market, made efforts 
to present their annual financial reports for 2021 and 2022 in 
ESEF format and even to use XBRL in presenting 
consolidated financial statements. Moreover, in the auditor’s 
report or a separate report published by these companies it 
was presented the auditor’s opinion on whether the financial 
statements included in the annual financial reports comply 
with the relevant statutory requirements laid down in the 
ESEF Regulation. 
The limits of our study consist in analyzing the attitude 
towards the financial reporting requirements in the ESEF 
mode, of the entities listed on the Bucharest Stock 
Exchange, with the presentation and analysis of their 
structure by geographical regions. We intend to continue 
our study by analyzing the structure of these entities 
according to their field of activity. 
Also, we intend to concentrate our future research on 
evaluating the effects of XBRL on the economic progress 
registered by Romanian companies traded on BSE by 
comparing the evolution of equity of the companies that 
use XBRL to those not using this modern reporting 
language and analysing the fluctuations on shareholding 
structure on long term. 
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Abstract 
The purpose/objective of this study is to emphasize that 
critical thinking is very important for accounting data 
analytics, and therefore the skills needed to this should be 
improved. To this end the authors interviewed managers 
of small and large accounting firms, industry, and 
government about the importance of the topic. Their 
answers are summarized in this article, sharing some of 
these practical experiences and using the lessons learned 
from these experiences to describe a framework for using 
data to solve various accounting problems. 
Key words: data analytics; critical thinking; management 
interviews; accounting; audit; 
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1. Introduction 
The ability to do quality data analytics has become 
increasingly important in today’s professional accounting 
world. The rapid increase in computing power in the past 
twenty years has facilitated demand for big-data and this, 
in turn, has led to a marked increase in the demand for 
accounting graduates who can analyze, summarize, and 
present data and, more importantly, make critical 
decisions with data (e.g. Richins et al., 2017). Accounting 
programs at colleges and universities have responded by 
revamping their curricula to include training in all things 
data and data analytics (e.g. Richardson and Shan, 2019; 
Andiola, Masters and Norman, 2020; Losi, Isaacson and 
Boyle, 2022). Sometimes the focus, however, has been on 
specific data-analytic exercises such as computing 
summary statistics and making visually appealing data-
summarizing plots and charts (Dow, Jackson and Watson, 
2021). While these skills are important, accounting firms 
and other potential employers want their new hires to be 
able to use the data ultimately to make decisions and 
recommendations. This overarching goal of data analytics 
is not realizable without proper critical thinking skills. 
The motivation for our study was to get inside the minds of 
professionals in accounting, industry and government to 
understand what specific example problems they face 
where critical thinking within a data analytics context is 
imperative. We also wanted to listen to and share their 
insight regarding how skilled they feel new hires/interns 
are in terms of critical thinking in a data analytics context 
at their respective firms. We knew that if we could 
interview a diverse sample of professionals, then we could 
synthesize their responses into a framework with which to 
think about critical thinking in a data analytics context.  
 Consequently, we interviewed managers of small and large 
accounting firms, industry, and government about the 
importance of critical thinking to data analytics. In the 
following article, we share some of these experiences and 
use the lessons learned from these experiences to describe a 
framework for using data to solve various accounting 
problems. 
The primary goal of this paper is to shed light on what 
real-life professionals have to say regarding the 
importance of critical thinking, specific examples of where 
critical thinking is very useful and recommendations 
regarding how one may improve their critical thinking 
skills, all within a data analytics context. We believe that 
our four-step framework for critical thinking regarding data, 

along with the four-phrase verbiage that we introduce, will 
be insightful and memorable to business professionals, 
educators and students as they seek to better understand 
the “black-box” of critical thinking.   
The rest of this paper proceeds as follows. Section 2 
describes our research methodology. Section 3 
synthesizes the interviews we conducted into the before-
mentioned critical thinking framework for data analyses 
and the results obtained. Section 4 to conclusion. 

2. Research methodology 
We interviewed managers of small and large accounting 
firms, industry, and government. We chose our 
interviewees based on the firms that they represent, the 
professional relationships that we have with them and 
their availability. We knew they would take the interviews 
seriously and provide useful information. We feel this is an 
advantage that our study has over a study using survey 
responses. Interviews elicit more reliable information than 
survey responses primarily because we can ask follow-up 
clarification questions regarding the responses we get. 
The downside to interviews is the number of interviewees 
is smaller, relative to survey responses and this reduced 
sample size can limit the generalizability of the results. 
Despite our small sample size, we feel the variety of 
people that we interviewed, and the entities that they 
represent, work in our favor, in terms of being able to 
generalize what we found to a larger audience. The 
interviews were conducted either via Zoom or over the 
phone in the Fall, 2023 semester.  We asked each of our 
interviewees primarily for specific examples of where 
critical thinking in a data analytic context is relevant 
in their business. We also asked them general questions 
such as those listed below. 
 Can you think of ways in which an organization could 

foster critical thinking data analytics skills in their 
accountants? 

 What does the term “data analytics” mean for your firm 
when you look for new hires/interns?  

 How important is hiring accounting students with solid 
data analytics skills for your firm today? 

We asked eight managerial professionals for an 
interview and all eight granted an interview with us. 
Table no. 1 displays the information regarding the 
interviewees. Interviewees generally expressed to 
remain anonymous and stated that their views do not 
necessarily represent the views of their respective 
employers. 
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Table no. 1. Structure of the interviewees 

Domain of Activity Entity Name Interviewee Job Title 
Large, global, public accounting 
firm Ernst and Young Anonymous Managing Director, Technology 

Risk 
Global activewear firm Fruit of the Loom Anonymous Accountant 

Government agency Tennessee State Comptroller David Cook Legislative Audit Review Officer for 
the State of Tennessee, USA 

Government agency Tennessee State Comptroller Chris Kelly Manager of Data Analytics 
Regional accounting and consulting 
firm Forvis LLP Anonymous Audit Manager 

Global technology firm / subsidiary 
of Colgate Palmolive 

FAMSUN USA / Hills Pet 
Nutrition NA Barry Howard Vice President / Director of 

Engineering 
Mid-sized regional consulting firm Anonymous Anonymous Valuation and Analytics Manager 

Source: authors’ projection 
 
Our study does not have the traditional, statistically 
testable hypotheses that come with traditional 
empirical or experimental studies. Our purpose was to 
gain insight into how large and influential firms, mid-
size regional firms and governmental entities think 
about critical thinking within data analytics. We had the 
following expectation going into the interviews and the 
interview responses, collectively, substantiated our ex 
ante expectation. 
Expectation: Critical thinking, especially in a data 
analytics context, is hard to teach employees. It is 
imperative for potential employees (e.g. students and 
interns) to learn to critically think regarding data 
analytics, instead of only learning the rudimentary data 
analytic skills such as computing summary statistics, 
making charts and diagrams and doing predictive 
statistical analysis. These critical thinking skills are 
developed and honed by being exposed to diverse and 
unstructured problems in which a solution is 
demanded, within a time constraint. 
We synthesized their responses into a four-step critical 
thinking framework that is helpful for conducting 
competent data analyses. The critical thinking framework 
that we describe models data analyses in the following 
four steps: (1) planning the analyses, (2) data acquisition, 
(3) data processing and (4) data reporting. The critical 
thinking phraseology that matches to each of these steps 
that we would have our readers remember is: (1) know 
before you go, (2) good conclusions require good 
information (3) process your data with care, your insights 
are there (4) you are only as insightful as your audience is 
able to remember. 

3. Results 
3.1 Thinking critically begins before beginning 

your data analyses – “Know before you go” 
There is a natural tendency to disregard the planning 
stage, during which thinking through the data analytics is 
most decisive, and instead dive straight into the analyses. 
However, critical thinking is purpose driven. The first and 
most important step occurs before acquiring or analyzing 
data. This step involves accurately defining the desired 
objective. As straightforward as this step might seem, 
oftentimes, the primary challenge is not solving a problem, 
but rather identifying what the correct problem actually is. 
Systems are endogenous organisms. The data generated 
within any component of a system are infused into the 
data generated in all other parts within the system. The 
consequence is that the relevant problem is not always 
what it initially appears to be and(or) may not originate 
where the problem manifests itself to be. 
For example, one company’s accountants noticed 
concerning patterns in the data that, on the surface, 
indicated problems with inconsistent quantity usage and 
sporadic levels of material waste during the company’s 
production runs.1 The technical team launched an 
investigation to uncover where waste was occurring and 
the cause of the waste. IT staff verified the controls for 
usage levels in the manufacturing software program, 

                                                
1 This example is from the authors’ Interview with Barry Howard, 

VP, FAMSUN USA and former Director of Engineering for 
Hill’s Pet Nutrition North America, division of the Colgate 
Palmolive Company, henceforth, (Howard 2023). 
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eliminating that concern. During interviews, line personnel 
insisted that they were following protocols. A couple of the 
employees speculated that the issue was “faulty 
equipment”. Over the next few weeks, management found 
themselves replacing valves, gauges, and other 
equipment at a significant cost to the company. In fact, the 
actual source of the problem eventually was traced back 
to poor inventory management and controls. The way 
materials inventory were stored made obtaining reliable 
inventory levels difficult. Recalibrating inventory levels 
would require temporarily shutting down operations, which 
the company had not been willing to do. Purchase 
quantities were not adequately verified. In short, these 
data problems were circulated throughout the system.  
Thinking critically about data analytics also includes 
preemptive consideration of where problems may likely 
occur. One of the characteristics that make data analytics 
for accounting unique is the need to consider the 
incentives that are infused into the data that will be 
analyzed.1 These incentives certainly will vary according 
to any number of situations and purposes. In planning 
what to do with the data, it is advisable to consider the 
incentive to overstate earnings or assets when there are 
accounting-based compensation packages, or businesses 
that will be sold, or potentially taken over. Incentives to 
understate earnings or assets should be considered when 
data are used for determining taxes, including estate 
settlement, or data are used during lawsuits and divorce 
settlements, or anytime there are opportunities for 
employees or managers to misappropriate assets. These 
incentives affect considerations regarding the data that will 
be used across the entire scope of accounting 
applications including auditing, financial preparation and 
reporting, internal auditing, business valuation, and tax 
returns.  
During an advising engagement, a firm was retained to 
determine both the merits and the offer price of a business 
that the client was hoping to purchase.2 What immediately 
stood out to the firm’s advisors was a dramatic spike in the 
sales volume of the target company in the most recent 
periods, which also coincided with COVID shutdown 
measures. Naturally, there was a concern that the client 
could significantly overpay for the business based upon 
                                                
1 Statement from the authors’ personal interview with an Audit 

Manager at Forvis LLP, September 15, 2023. 
2 This example is taken from the authors’ personal interview 

with the Valuation and Analytics Manager at a mid-sized 
regional consulting firm, September 8, 2023. 

sales that were not sustainable. Thinking critically about 
the problem, the advisors identified a particular service 
within the target company’s lines of business that stood to 
most benefit from the COVID measures. Operating under 
a strict and tight time-frame window, the advisors 
developed a plan to collect and analyze individual revenue 
transaction detail (which had not been provided). The 
advisors constructed an algorithm using the transaction 
detail to isolate this service line’s pre-COVID and post-
COVID divisional performance. In short, the advisors 
developed a pre-analysis hypothesis and plan that, when 
their analyses were finished, led to the determination of a 
revised offer price within the constrained deadline. 
 
3.2 Critically thinking during data acquisition –  
      “Good conclusions require good information” 
Critical thinking skills require accountants to take control 
of ensuring the quality of the data that will be used to 
address a given problem statement. Many U S firms 
employ less common, smaller market, or customized 
enterprise (ERP) systems. It is also very common when 
auditing or working with federal agencies to encounter 
fragmented ERP systems, in which case, the data to solve 
a given problem must be pulled from multiple sources.1 
Some federal agencies and other organizations still 
employ mainframe systems. Oftentimes, when auditing or 
advising small or even medium sized companies, the 
quality and structure of the data from their systems can 
present a massive challenge. There are still companies 
approaching $100 million in sales using their original 
entry-level business accounting software packages. In 
each of these situations, critical thinking would require the 
accountant to learn what systems are in use, to retrieve 
documentation and variable definitions, to evaluate who 
should supply the data, to anticipate all of the tables and 
fields that will be needed, to develop a plan for how data 
will be obtained, to consider running some quick analytics 
to determine areas of risk, and to construct a plan for 
validating that the dataset that is eventually constructed is 
both complete and accurate.. As one Big Four firm 
manager described, “Everybody is so excited to do the 
brilliant things that they want to do with the data, that they 
don’t bother to assess whether or not the data are any 

                                                
1 Examples in this paragraph are taken from the authors’ 

interview with a Managing Director at Ernst & Young, August 
28, 2023. Henceforth, referred to as Anonymous Director 
(2023). 
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good, and you end up with bad conclusions off of bad 
information” (Anonymous Director, 2023).  
For example, for many organizations, travel expenses are 
both a consistent and substantial cost. The auditors of one 
organization wanted to use data analytics to isolate the 
more likely problematic reimbursements for further 
scrutiny.1 In thinking through their data processing needs, 
it became apparent that the auditors would need to 
visualize how a “problematic reimbursement” appeared in 
the data, as opposed to how a pattern of legitimate 
reimbursements of frequent travelers appeared. Rather 
than simply asking the client to provide total travel 
disbursements by departmental unit, they first requested 
disbursement data for the employees who were the top 
three recipients in each department. From these data, 
they developed thresholds for numbers of requests, dollar 
amounts per request, patterns and timing of 
disbursements, and other critical forensic indicators. They 
learned through this process that, to best determine 
whether their client was complying with travel 
disbursement policies, it was necessary to first critically 
think about what data should be analyzed and how data 
should be analyzed (Cook, 2023). 
 
3.3 Critically thinking when analyzing data –

“Process your data with care. Your insights 
are there” 

Processing would typically entail how data are formatted, 
mapped, and brought into a state that allows for 
something useful to be done with the data. While this is 
the step that employees most tend to enjoy, there are 
some important lessons that were learned and are worth 
considering. 
One important lesson, throughout all steps, but particularly 
during this step, was the necessity of maintaining frequent 
communications among everyone that is involved in this 
step. Although accountants have achieved significant 
progress learning data analytics, often there is a need to 
involve IT specialists in solving various data challenges. 
Still, it is the accountants that are subject matter experts 
on audit standards, and it is the accountants that 
understand accounting requirements, accounting 
procedures, and accounting entries (Anonymous Director, 
                                                
1 This example is taken from the authors’ interview with David 

Cook, CPA, Legislative Audit Review Officer, Comptroller of 
the Treasury, Division of State Audit, State of Tennessee, 
henceforth, (Cook 2023). 

2023). While both groups may be working toward solving 
a data analytics problem, they often speak different 
languages with different terminology. These differences 
are the source of many problems.  
To help address this challenge, many organizations began 
holding formal meetings that included both IT, and 
accountants at the beginning of each project. One 
organization concluded each meeting with a drafted 
memorandum of understanding of what was needed from 
whom and of precisely what needed to be done.1 After 
initially adopting this approach, the organization’s audit 
teams would find that at the end of the project, what was 
expected had still not been achieved. They discovered 
that, while such meetings were necessary, it was also 
necessary to maintain frequent communications among 
parties at each step of the process. 
Thinking critically about data analytics also requires 
developing a plan for how to verify the analyses once the 
data analytics are finished. “There are numerous 
situations in which people place excessive trust in 
processes that are a ‘black box’ to them (Anonymous 
Director, 2023). However, someone has to audit the 
evidence. Someone must understand what kind of audit 
evidence is required to meet a particular audit objective. 
Adding to this problem, while data analytics has created 
opportunity for improvement and expanded possibilities, 
according to Anonymous Director (2023), and Cook 
(2023) the increased efficiency brought about by data 
analytics also has created increased compliance 
expectations for the companies being audited, for public 
auditors (e.g., with the PCAOB) and for governments 
(e.g., for peer review).2 For these reasons, organizations 
are discovering the importance of thinking about how to 
compensate for the trail of documentation that might be 
sacrificed with automation and efficiency in operations 
when applying data analytics to a problem (Kelly, 2023). 
For example, in calculating the necessary criteria for lease 
accounting, accountants, historically, would build custom 
spreadsheets, displaying the data with the calculations 
that were needed for each lease. Many organizations now 
have developed programs to allow accountants simply to 

                                                
1 This example is taken from the authors’ interview with Chris 

Kelly, CPA, Manager of Data Analytics, Comptroller of the 
Treasury, Division of State Audit, State of Tennessee, 
henceforth, (Kelly 2023). 

2 Also, statement by an accountant at Fruit of the Loom, 
subsidiary of Berkshire-Hathaway. 
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enter data. These programs have automated the 
determination of the net present values of the various 
leases and the assessment of other lease reporting 
criteria, saving tremendous amounts of time. (Similar 
programs have been developed to assist with other 
applications as well.) However, a common problem is that 
these new processes evolved to become too opaque. Lost 
in the data analytics was adequate critical thought about 
the documentation, who could sign off on the numbers, or 
how to accomplish the necessary tasks to test the 
program. 
One organization was progressing toward a more 
technical, automated approach to their work. During this 
transition, one ambitious accountant, who had embraced 
the challenge of learning data analytics, acquired enough 
coding skills to write a computer program that would 
automate the physical task of inspecting vouchers to verify 
that all the necessary internal control and compliance 
requirements were followed. Clearly, this employee had to 
possess a sufficient level of both accounting and data 
analytics knowledge and had to apply critical thinking to 
that knowledge in order just to write a workable program. 
When he was finished, he began using the program and 
was acknowledged by a manager for his contribution. 
Afterwards, other employees also adopted his program 
and began using the program in similar situations. Later, 
an auditor, who was shown the program and how the 
program was being used, asked, “How do you know that 
this program is achieving its objectives? How do you know 
that this program does exactly what you think that it 
does?” And that question represents the disconnect that 
occurs. Other employees had not taken the time to 
understand the program or to critically think through how 
the program was being used and no one in the 
department had developed sufficient documentation or 
had adequately verified the program (Cook, 2023). 
 
3.4 Critically Thinking About How to Report Your 

Findings –“You are Only as Insightful as Your 
Audience is Able to Remember”  

Reporting involves communicating your findings and 
analyses in such a manner that you convert the data into 
intended accomplishments and actionable plans. For 
example, the management of a European plant of a U S 
based food company programmed their manufacturing 
software to systematically use less than the standard 
quantities of the more expensive product ingredients. 
They compensated for product weight by programming the 

same software to use more of the product’s least 
expensive main ingredient. Management did this because 
they were compensated based upon lower product costs. 
Of course, this conduct was fraudulent and violated 
company policy. However, the managers were careful to 
program quantity changes to be sufficiently small as to fall 
within allowable variation and to not be detected by quality 
control samples taken of only a few products at a time. 
Despite the small size of the variation, given the 
operation’s high volume of production, over the course of 
a year, the plant’s management had amassed millions of 
dollars in unauthorized cost savings, which formed the 
basis for significant bonus payouts to the managers. 
Despite leaving behind a well-established pattern of 
anomalies within the data, the scheme was able to be 
perpetuated for an extended period without detection by 
the corporate accountants. One of the weaknesses in the 
monitoring system was the way reports were generated. 
Reports tended mostly to be a data dump of numbers. The 
reports only highlighted large and negative variances 
beyond predetermined thresholds. The reports were also 
for short periods of time and thus were not suitable for 
detecting the systematic pattern of smaller and positive 
variances over an extended period (Howard, 2023). 
Many reports and presentations, like the example above, 
spout numbers, such as “Total expenses were 5.3 million 
dollars”. But what was the story behind this number? Is 
there a trend or comparison number that needs to be 
communicated? What happened to cause the increase? 
Did we identify controllable factors that suggest a plan? 
Critical thinking includes consideration of how to tell the 
story of the analyses. 
Storytelling is a valuable complementary service to 
numbers. Most people don’t comprehend raw numbers. 
But stories can give meaning to numbers. One manager of 
a Big Four firm explained, “Public accounting has largely 
turned into storytelling. It is increasingly subjective and 
complicated. It has become a challenge of how you take 
these analytics and either generate (if you are an advisory 
side staffer or manager) meaningful actionable 
improvements for a company or (on the Assurance side) 
how do you generate audit evidence out of this?” 
(Anonymous Director, 2023). 
To increase effectiveness in this regards, one organization 
created a position for a dedicated data visualization 
designer, who would design and format tables and charts, 
and create diagrams, flowcharts, and visual aids in a 
manner that could convert heavy text and heavy data into 
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effective illustrations that might be used to assist in telling 
a story (Cook, 2023).  
Here are two other considerations to address when telling 
your data analytics story. Tying back to the first step, the 
story needs to be communicated consistent with the 
defined objective. Without critical thought about the 
intended message, and how to convey that message, the 
result of the data analytics likely will be a collection of 
random artifacts and curiosity metrics that do not really 
contribute anything toward fulfilling a purpose. There 
needs to be a definitive return to the hours that were 
accumulated in the data analytics exercise (Anonymous 
Director, 2023). 
Also, your data analytics story needs to be tailored to your 
audience. You want to critically know your audience. If 
your audience is a jury, then a minimal number of simple, 
but compelling charts or graphs is optimal. If your intended 
audience is a bond rating agency, then an entirely 
different delivery is warranted. Some organizations survey 
or initiate and maintain communication with their audience 
to develop improved understanding of the audience’s 
expectations and to refine the purpose of the presentation 
of data. 

4. Conclusion 
Regardless of which step of the data analysis process you 
are performing, critical thinking is of utmost importance. 
As you plan the analysis, “knowing before you go” is 
important because it forces you to identify the precise 
problem to which your data analysis will provide the 
solution. “Knowing before you go” thus helps you plan to 
acquire data that will answer said problem. The data 

acquisition process is improved from remembering that 
“good solutions (or conclusions) require good information”. 
Emphasizing the relevance (to the problem identified in 
the planning stage) and accuracy of the acquired data is 
therefore important. Remembering to “process your data 
with care because your insights are there” helps to 
prevent incomplete, or at worst faulty, analysis which 
consequently leads to a blurring of insights upon which the 
data potentially sheds light. Finally, remembering that “you 
are only as insightful as your audience remembers” helps 
you to ensure that your graphical and tabular 
presentations of the results are succinct and precise. 
In this paper we have synthesized the responses from 
our eight-person interview sample of highly 
professional and experienced individuals into a four-
step critical thinking framework that is helpful for 
conducting competent data analyses. The critical 
thinking framework that we describe models data 
analyses in the following four steps: (1) planning the 
analyses, (2) data acquisition, (3) data processing and 
(4) data reporting. The critical thinking phraseology 
that matches to each of these steps that we would 
have our readers remember is: (1) know before you 
go, (2) good conclusions require good information (3) 
process your data with care, your insights are there (4) 
you are only as insightful as your audience is able to 
remember. 
We believe that our four-step logical framework for critical 
thinking regarding data, along with the four-phrase 
verbiage that we have introduced, will be insightful, 
memorable, and thus applicable, to business 
professionals, educators and students as they seek to 
better understand the “black-box” of critical thinking.  
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ABSTRACT 
Purpose – Financial fraud, considered an illegal act that aims 
to obtain financial benefits, has recently become a widespread 
menace in companies and organizations. Moreover, in recent 
years, financial fraud scandals of listed companies have 
occurred frequently, which has attracted great attention from 
regulatory bodies in various countries. This study aims to 
present an analysis of the evolution of scientific publications 
regarding financial fraud in recent years and how much 
debate and interest this topic has aroused from researchers.  
Methodology – This study started from a framework that 
combines bibliometric analysis techniques such as word 
frequency, co-authorship analysis, which allows the 
analysis of the relevance of the subject of financial fraud in 
the specialized literature. This method was used to 
discover what sub-themes were covered in the financial 
fraud research articles.  
Results – This study contributes to the specialized 
literature as follows: first of all, in this study it was possible 
to obtain information with reference to the most important 
journals, articles, authors, keywords that managed to 
capture aspects related to financial fraud. Secondly, the 
research results indicate a significant concern on the part 
of researchers regarding the determining factors of fraud, 
detection and prevention methods, the role of corporate 
governance, respectively the financial auditor in detecting 
and preventing fraudulent acts. 
Research limitation – The limits of this study can be 
given by the complexity of the topic, the time period and 
the number of articles analyzed. 
Originality – Although bibliometric analysis is quite well-
known, there are limited publications that use this type of 
analysis, in order to review the specialized literature on 
the subject of financial fraud. 
Key words: financial fraud; literature review; bibliometric 
analysis; VOSwiewer; 
JEL Classification: M21, O32 
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1. Introduction 
Since ancient times, human society has witnessed various 
harmful influences related to the misappropriation of goods, 
illicit deeds or wilful distortions of economic realities. 
At scientific level, financial fraud is a problem of interest, 
which has raised over time a series of questions, 
perplexities and reflections regarding its nature, its origins, 
determining factors, the true implications it can generate, 
but also the measures by which this act can be detected, 
combated and even eradicated. 
In the current economic context, the numerous damages 
caused by financial fraud have attracted increased 
attention from both academia, industry and regulatory 
bodies (Abdullahi & Mansor, 2018; Chenguel, 2020; Ozili, 
2020; Zhu et al., 2021). In the last two decades, marked 
by great crises, pandemics, wars, financial fraud has 
brought considerable losses to the global economy, being 
a threat to the efficiency and stability of capital markets 
(Zhu et al., 2021). 
Hughes et al. (1992) in the Concise Oxford Dictionary 
describe fraud as "criminal deception, the use of false 
representations to gain an unfair advantage". Recently, 
much attention has been paid to detections such as "credit 
card fraud, bank fraud, insurance fraud, financial 
statement fraud, corporate fraud, public sector fraud, 
money laundering" (Mansour et al., 2020).  
The Association of Certified Fraud Examiners (ACFE), in 
its 2022 report, which presents the analysis of 2,110 
financial fraud cases committed worldwide, estimates that 
on average, at the level of an entity, the losses generated 
by such an act are about 5% of total annual revenues, in 
79% of cases individual losses below $ 200,000 are 
highlighted, and approximately 21% of defrauded entities 
register losses of more than $1,000,000 on average 
(ACFE, 2022). 
In addition, several studies related to financial fraud have 
also highlighted how fraudulent activities have affected 
businesses and economies globally over the years (Andoh 
et al., 2018; Asmah et al., 2019; Zahari et al., 2020). 
The unfortunate reality is that the number of fraud cases 
continues to increase, posing more threats to entities and 
economies (Owusu et al., 2021). Lately, fraud cases 
registered globally have increased by approximately 12% 
(ACFE, 2022). The increase in reported fraud cases, in 
part, may explain the increase in research interest in fraud 
lately. 

Over time, financial fraud has been one of the problems 
that has led to research into the history and occurrence of 
fraudulent acts, determining factors, prevention methods, 
fraud risk detection methods, as well as the role of the 
financial auditor in investigating and detecting financial 
fraud. 
Fraud has also been a tough challenge for financial 
auditors when it comes to assessing fraud risk (Boyle et 
al., 2015). They shall satisfy themselves that the entity's 
financial statements present its financial position and 
performance, and results from operational activity (Salem, 
2012). Many studies have shown that auditor experience, 
personality type, deception training, and professional 
skepticism have had a significant positive effect on the 
auditor's ability to detect fraud (DeZoort & Harrison, 2016; 
Putra & Dwirandra, 2019). 
In recent years, fraud has become a discussion that 
receives a high level of attention from regulators, auditors, 
and the public due to increasing corporate failures 
(Marzuki et al., 2020; Wu et al., 2022). This illegal act is 
defined by the International Standards on Auditing (ISAs) 
under ISA 240 as an intentional action committed by one 
or more management individuals of the governors, 
employees or third parties, involving the use of deception 
to gain an unfair or illegal advantage (IFAC, 2020). 
In the literature, fraud is seen as an illegal act aimed at 
obtaining financial benefits (Le Maux et al., 2013; 
Simeunović et al., 2016). 
Fraudulent activities can involve a variety of conditions, 
which include "money laundering, cyber security threats, 
tax avoidance, fraudulent insurance damages, forged 
bank checks, identity theft and terrorist financing, as well 
as in financial institutions, governments, healthcare, the 
public sector and insurance" (Mansour et al., 2020; Okoye 
et al., 2019). 
Financial fraud cases continue to rise, so a bibliometric 
analysis was created in the study to provide an insight into 
researchers' concerns about financial fraud and how 
debated this issue is in the literature. 
This study is divided into four sections containing: a brief 
introduction, a literature review regarding financial fraud, 
research methodology, findings and interpretations on 
various considerations and issues elaborated in answering 
research questions. This study aimed to gain a deeper 
understanding of financial fraud both nationally and 
globally. 
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2. Literature review 
In the literature, fraud has made significant progress in its 
definition. Many of these definitions have informative 
keywords or terminology in common. For example: fraud 
is an act "intentional", "deliberate", "intentional action", 
"omission", "misrepresentation", "disguise", "deceive", 
"mislead stakeholders" and "deceive entity managers, 
regulators and stakeholders" (Rezaee, 2005; Apostolou et 
al., 2000; Ozkul & Pamukcu, 2012; Ozili, 2015). 
From the multitude of definitions of fraud, a central fact is 
that, despite apparent differences in conceptualization of 
the notion of fraud, it remains an act usually perpetuated 
against an entity or person, by an individual or group of 
individuals for personal gain or for the benefit of their 
company (Owusu et al., 2021).  
According to International Standards on Auditing (ISA), 
two types of fraud are distinguished, namely: fraud on 
financial reporting (fraudulent statement) and asset 
misappropriation (Alqatan et al., 2020). 
Fraudulent reporting consists of those voluntary 
misstatements on statements, both financial and non-
financial, reported by the entity with the purpose of 
misleading users of financial statements (ACFE, 2022). 
Fraud on financial statements almost always involves 
either overstating assets, income and profits or 
understating liabilities, expenses and losses as 
appropriate (ACFE, 2022). As regards fraud on non-
financial statements, it usually takes place mainly on 
documents for internal use and own management of the 
entity (Singleton & Singleton, 2010). 
Regarding the theft of assets, frauds committed on cash 
or other treasury equivalents can be listed, as well as 
fraud on stocks or goods of the nature of inventory objects 
by their illegal appropriation (IFAC, 2020). 
From the perspective of ISA 240, the factors that 
determine the occurrence of fraud risk are mainly 
influenced by certain particularities of the company, by the 
internal control environment, by the specific conditions of 
the sector of activity, respectively by certain operational 
characteristics (Jaba et. al., 2012). 
In recent decades, financial fraud has brought shocking 
losses to the global economy, threatening the efficiency 
and stability of capital markets. Making matters worse, the 
coronavirus (Covid-19) outbreak that began in 2020 
disrupted national and international financial markets in 

unprecedented ways, increasing the risk of being 
vulnerable to financial fraud (Karpoff, 2021). 
As defined by Black's Law Dictionary, fraud refers to a 
misknowledge of the truth or concealment of a material 
fact in order to induce another to act to its detriment (Zhu 
et al., 2021). 
In many studies, it has been shown that the occurrence of 
financial fraud is based on a number of principal factors, 
such as pressures, opportunities, reasoning, and the 
ability to commit such illegal acts. These factors are 
further divided into other subgroups of factors that 
contribute to a large proportion of fraud. 
Pressures, opportunities and reasoning factors are the 
most discussed in the literature, appearing in the form of a 
Fraud Triangle (proposed by Donald Cressey, 1957), 
while other researchers believe that, in addition to these 
three factors, the capacity of the perpetrator, incentives 
and coercion should be added (Ozili, 2020). 
In this regard, Kassem & Higson (2012) argue that it is 
significant for auditors to consider all fraud models to 
better understand why fraud occurs. They suggest that all 
models (Fraud Triangle, Fraud Diamond, Fraud Scale and 
MICE Model) should be viewed as an extension of 
Cressey's fraud triangle model and should be integrated 
into a single model, the "New Fraud Triangle Model", 
which includes the motivation, timeliness, integrity and 
capabilities of the fraudster. 
While many studies present the factors that determine the 
occurrence of financial fraud, starting from the most well-
known theories in the literature, however, there are also 
studies that try to present modern ways of detecting and 
preventing financial fraud, respectively who is assigned 
the responsibility for detecting such illicit acts. 
In this regard, the study of Abbasi, Albrecht, Vance and 
Hansen (2012) can be recalled. Given the need for more 
robust identification methods, a science of design 
approach was used in the study to develop MetaFraud, a 
new meta-learning framework for improved financial fraud 
detection. 
One topic that is currently under constant debate concerns 
gender issues. There are studies in the literature 
highlighting that women should be much more present on 
corporate boards (Nguyen et al., 2020; Sabau et al., 
2022). This topic was also addressed by Liao et al. (2019), 
whose results found that women have a low tendency to 
engage in fraudulent acts. 
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It should be noted that there are also studies investigating 
the impact of the Covid-19 pandemic on the emergence of 
the risk of financial fraud. In his study, Karpoff states that 
new methods of fraud have begun to emerge and that the 
Covid-19 epidemic is causing economic shutdowns and 
decreases in company capital, which increases the 
possibility of fraud (Karpoff, 2021). 

3. Research methodology 
The usefulness of analyzing scientific publications is given 
by the notable progress of research in all fields, namely 
from the researcher's desire to provide relevant 
information by conducting quality studies (Mateş & 
Pordea, 2021). 
Bibliometrics is a research method that involves the 
comparative analysis of the number of publications in the 
scientific field by country or institution (Pătărlăgeanu et al., 
2020). 
Bibliometric analysis studies and quantitatively classifies 
bibliographic material. In recent years, it has become very 
popular to evaluate the state of the art of a scientific 
discipline, motivated mainly by technological development 
(Merigó & Yang, 2017). 
Bibliometric analysis has become one of the most used in 
research in recent years (Donthu et al., 2021), and its 
popularity can be attributed to the advancement, 
availability and accessibility of software that allows such 
analysis to be carried out, such as Gephi, Leximancer, 
VOSviewer and scientific databases such as, Scopus and 
Web of Science. 
As the research topic concerns the analysis of fraud risk in 
financial audit, it was considered appropriate to perform a 
bibliometric analysis to see the relevance of this topic in 
the specialized literature. In this regard, a set of 

information was extracted from the Web of Science Core 
Collection database, one of the most important and used 
scientific publication platforms in the world. The reason for 
choosing this database was that it contains an impressive 
number of publications of the highest level in terms of 
relevance of scientific research. In addition, this platform 
contains an impressive number of publications over a long 
period of time. 
It was considered appropriate to use bibliometric analysis 
to answer the following research questions: 
Q1. What is the trend of publishing articles on financial 
fraud from 2012 to 2022? 
Q2. Which countries have the most publications in the 
area of financial fraud? 
Q3. How do authors from different countries collaborate in 
publishing articles related to financial fraud? 
Q4. What are the keywords most commonly found in the 
literature, associated with financial fraud? 
Q5. What are the most prevalent topics related to financial 
fraud among researchers? 

4. Results and discussion 
Following the application of a descriptive analysis, a series 
of results were obtained regarding the frequency 
assessment appearance of a research topic, for a certain 
type of study, as well as for a number of articles dedicated 
to fraud during the analyzed period. 
In order to extract the most relevant number of 
publications, keywords such as financial fraud, fraud risk, 
financial audit, fraud detection were used. The result was 
a statistical sample of 5,979 scientific papers, of which 
5,826 are written in English, the remaining 153 
publications are written in other languages (Table no. 1). 

 
Table no. 1. An overview of the steps in the article 

Search term used Observed period Search 
source 

Number of 
articles 

Analysis type Program 

Financial fraud 2012 – 2022 Web of 
Science 

5.979 Bibliometrical analysis VosViewer 

Fraud risk    The multiple 
correspondence 

analysis 

SPSS 

Financial auditing 
Fraud detection 

     

Source: authors’ processing 
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4.2. Descriptive details of publications  
4.2.1. Number of articles published each year (Q1) 
Figure no. 1 plots the number of publications 
on financial fraud and their annual distribution 

between 2012 and 2022. Year 2023 has been 
removed from the presentation as it is not 
completed and the graphical comparison is 
irrelevant. 

 
Figure no. 1. The evolution of publications 

 

 
Source: authors’ processing 
 
The increasing trend of publications shows that 
researchers' interest in issues related to the 
detection and prevention of financial fraud has 
increased significantly. Thus, if in 2012 and 2013 
there are 209 and 210 papers on fraud risk 
respectively in the Web of Science database, in 
2021 904 studies of this kind are published, 
followed by a number of 873 publications in 2022. 
This aspect highlights the fact that financial fraud 
has become a topic that receives more and more 
attention from researchers, and not only, as a 
result of the adverse consequences it can 
generate on human society.  

Moreover, the concern in recent years regarding financial 
fraud can also be attributed to the unexpected appearance 
of the Covid-19 pandemic. Making matters worse, the 
coronavirus (Covid-19) outbreak that began in 2020 
disrupted national and international financial markets in 
unprecedented ways, increasing the risk of being 
vulnerable to financial fraud (Karpoff, 2021; Zhu et al., 
2021). 
 
4.2.2. Publications by country (Q2) 
Table no. 2 shows the top 20 countries that published the 
most articles on financial fraud. 
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Table no. 2. The number of scientific papers distributed by country 
No. Country Number of scientific papers published Citations 
1 USA 1.460 20.739 
2 China 939 9.988 
3 England 464 4.857 
4 India 452 2.913 
5 Australia 266 4.156 
6 Germany 233 2.941 
7 Canada 228 3.967 
8 Brazil 204 2.268 
9 Spain 194 4.287 
10 Italy 192 2.824 
11 France 171 1.868 
12 Malaysia 166 1.329 
13 Romania 150 348 
14 South Korea 118 1.396 
15 Netherlands 117 1.626 
16 Indonesia 112 268 
17 Turkey 111 930 
18 Iran 108 923 
19 Belgium 106 1.621 
20 Portugal 104 2.062 

Source: authors’ processing 
 
From the analysis of the data in Table no. 2, it can be 
seen that in the analyzed period 2012-2022 most 
publications of scientific papers were made by the United 
States of America with a number of 1,460 publications, 
followed by China with a number of 939 published papers 
on the topic of financial fraud risk analysis. A visible and 
significant concern on the part of American researchers 
regarding financial fraud may come from their desire to 
contribute to reducing such acts, which have led over time 
in the US to numerous scandals and financial losses. In 
this regard, those fraudulent acts within the Watergate 
entity (USA, 1970) (Petreanu, 2018) can be mentioned. 
It is also worth mentioning the recent financial scandals that 
have resulted in a series of resounding bankruptcies, as a 
result of complex embezzlement schemes, inadequate 
financial reporting, such as Enron 2001, WorldCom 2002, 
Arthur Andersen 2002, Société Générale 2008, Lehman 
Brothers 2010 or Olympus Corporation 2011 (Arens et al., 
2012; Robu, 2014; Petra et al., 2020). At the same time, 
there is also a concern of European countries on the topic of 

financial fraud, in this regard can be listed: England, 
Germany, France, Spain, Holland, Italy, Romania, Belgium, 
etc. Most scientific papers at European level are published by 
England, with a total of 464 articles. The issue of financial 
fraud and its impact on the business environment is not yet 
sufficiently treated in most European countries, as evidenced 
by the limited number of scientific papers on this topic, most 
publications being from developed countries. This aspect can 
be attributed to the existence of regulations, respectively 
normative acts establishing attributions of various state 
bodies (for example, in the case of Romania – the National 
Agency for Fiscal Administration), regarding the prevention, 
detection and sanctioning of tax fraud and other money 
laundering activities. 
 
4.2.3. The connection network between authors (Q3) 
Figure no. 2 shows the network of links between authors 
according to their country of origin, based on co-
authorship. 
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Figure no. 2. The connection network between authors corresponding to their countries of origin 

 

 

Source: authors’ processing in VOSviewer 
 
The graphic representation in Figure no. 2 highlights 
groups of states that share links between authors who 
collaborated on financial fraud studies. The group to which 
our country belongs, contains a number of 5 states 
(Romania, Finland, South Korea, Morocco, Netherlands). 
The most relevant country from the point of view of 
international cooperation is represented by the United 
States of America. American authors have collaborated 
mainly in their research with authors and institutions from 
the People's Republic of China, Canada, Brazil, Malaysia, 
Spain, the Netherlands, England, Australia or Denmark. It 
is worth noting that there are links of scientific 
collaboration between authors located in different corners 
of the world. In this regard, we can mention New Zealand, 
which is connected in this aspect with states such as the 
USA, Norway, Sweden, Finland. 

4.2.4. Bibliometric analysis of keywords (Q4) 
Table no. 3 shows the analyzed keywords, 
ordered descending according to the number of 
occurrences in the analyzed scientific papers. As 
can be seen, the most common keyword in the 
analyzed scientific papers is represented by 
“financial fraud”, followed by “corporate 
governance”, “result management”. The latter 
keyword refers mainly to the use of commitments. 
Through commitments, an entity can improve its 
financial position, which results in results 
management. The term results management is 
closely associated with the management of the 
entity, which aims to improve the entity's position 
and performance in the capital market. 
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Table no. 3. Keywords used by authors in fraud risk research 

No. Keywords Number of occurrences 
1 Fraud detection 931 
2 Fraud 898 
3 Corporate governance 329 
4 Corporate fraud 315 
5 Fraudulent financial reporting 254 
6 Model 232 
7 Earnings management 218 
8 Financial statement fraud 207 
9 Money laundering 201 
10 Property 197 
11 Internal control 190 
12 Logistic regression 189 
13 Audit 186 
14 Governance 175 
15 Risk 165 
16 Accounting fraud 153 
17 Discretionary accruals 147 
18 Financial crisis 138 
19 Accruals 131 
20 Quality 116 

Source: authors’ processing 
 
Figure no. 3 shows the most relevant keywords identified 
in the studied sample based on the intensity of the link 

with other keywords and their simultaneous occurrence in 
the same paper. 

 
Figure no. 3. The connection network between financial fraud keywords 

 

 
Source: authors’ processing in VOSwiewer 
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Figure no. 3 shows the most relevant keywords identified 
in scientific papers addressing fraud risk. As can be seen, 
the keywords with the most appearances in studies that 
treat fraud as a research subject, are “fraud detection”, 
“corporate governance”, “corporate fraud”, “models”, 
“quality”, “risk” etc. 
Following the bibliometric analysis undertaken, it was 
found that during the analyzed period there was a high 
interest in this subject. However, an increased concern 
begins to be visible from 2021, when a total of 904 
publications are found. This can be attributed to the 
unexpected emergence and manifestation of the Covid-19 
pandemic, an unpredictable moment that managed to 
cause a significant global economic crisis (Kenway & 
Holden, 2020; Tahir et al., 2020). 
Depending on the research objectives presented in the 
analyzed studies, they could be classified into three main 
categories, as follows: literature review articles, which 
involve a review of the literature on financial fraud, 
empirical studies, which validate research hypotheses and 

critical studies or meta-analysis, through which analyzes, 
interpretations and assessments are made on a 
phenomenon, similarities and differences, causes of its 
occurrence, respectively means of combating it. It is worth 
mentioning that literature review studies and those using 
critical analysis are in a small number, compared to 
empirical studies customized on various geographical 
areas depending on the region from which their authors 
are located (Robu, 2012). 

 
4.2.5. Financial fraud research topics 
A more detailed analysis of interest in certain research 
topics in the area of financial fraud indicates an affinity for 
a number of topics, presented in Table no. 4. These 
research topics focus on the history of fraud, the role of 
the financial auditor, ways of detecting and preventing 
fraudulent acts, determining factors of probability of 
occurrence, typologies of fraud, respectively the 
importance of implementing the internal control system in 
preventing such acts. 

 
Table no. 4. The structure of sample depending on the subject treated 

No. Key word Percentage (%) Cumulative percentage (%) 
1 History & taxonomy 11 11 
2 R ole of profession 29 40 
3 Determined factors 8 48 
4 Prevention and detection 6 54 
5 Models for detection 8 62 
6 Fraud risk 6 68 
7 Types of fraud 5 73 
8 Famous frauds 5 78 
9 Internal control 11 89 
10 Impact of fraud 11 100 

TOTAL 100  
Source: authors’ processing 
 
According to the diagram in Figure no. 4, it can be seen 
that in 2012 most articles were oriented towards studying 
the importance of internal control in detecting financial 
fraud, respectively the role of the auditor in investigating 
and detecting such acts. Subsequently, the years 2014, 
2015, 2016 deepen this issue by studying the determining 
factors, fraud detection models, their impact on the 
position and performance of the entity, respectively 
common types of fraud. In 2018, we can observe a series 

of attempts to analyze fraud risk, the role of the auditor 
profession in preventing and detecting fraud risk. 
In the period between 2019-2022, a series of ideas are 
resumed, such as the role of the accounting profession in 
preventing and combating fraud, the impact of this 
phenomenon on the entity, but also on investors and even 
an analysis of the influence of the internal control system 
on fraud risk, respectively a series of famous frauds that 
had adverse consequences on the economy. 
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The period 2019-2021 is marked by a focus of 
research on the origins and drivers of fraud. This 
aspect can also be attributed to the unexpected 

appearance and manifestation of the Covid-19 
pandemic, which caused a sudden shock to the 
national and international economy. 

 
Figure no. 4. Dynamics of research topics of the studies considered in 2012-2022 

 

 
 

Source: authors’ processing in SPSS 22.0 
 
Based on the studies included in the analyzed sample, a 
review of the main ideas regarding the issue of financial 
fraud was carried out in the period 2012-2022.  
Many definitions of fraud have been proposed in the 
literature, ranging from those such as “obtaining 
goods and/or money by deception” to those claiming 
that fraud is “a human endeavor, involving deception, 
with a well-intentioned purpose, breach of trust etc”. 
(Yu, 2013). In their studies, Sakel et al. (2010) and 
Mangala, et al. (2009) offer an insight into the history 
of fraud, from the first attestations in antiquity to the 
frauds of modern and contemporary times. Omoteso 
& Obalola (2014) conclude that the effectiveness of 
internal audit positively influences the identification of 
fraudulent acts, while Zager believes that the primary 
responsibility for fraud prevention and detection 
depends on management, boards of directors, audit 
committees, all have a role in ensuring reliable 
financial statements. 

Pressures, opportunities and reasoning factors are the 
most discussed in the literature, appearing in the form of a 
Fraud Triangle (proposed by Donald Cressey), while other 
researchers believe that, in addition to these three factors, 
the capacity of the perpetrator, incentives and coercion 
should be added (Ozili, 2020). 
In this regard, Kassem & Higson (2012) argue that it is 
significant for auditors to consider all fraud models to 
better understand why fraud occurs. They suggest that all 
models (Fraud Triangle, Fraud Diamond, Fraud Scale and 
MICE Model) should be viewed as an extension of 
Cressey's fraud triangle model and should be integrated 
into a single model, the "New Fraud Triangle Model", 
which includes the motivation, timeliness, integrity and 
capabilities of the fraudster. 
While many studies present the factors that determine 
the occurrence of financial fraud, starting from the most 
well-known theories in the literature, there are also 
studies that try to present modern ways of detecting and 
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preventing financial fraud, respectively who is assigned 
the responsibility for detecting such illicit acts. 
In this regard, the study of Abbasi, Albrecht, Vance 
and Hansen (2012) can be recalled. Given the 
need for more robust identification methods, a 
science of design approach was used in the study 

to develop MetaFraud, a new meta-learning 
framework for improved financial fraud detection. 
Regarding fraud prevention, numerous studies 
nuance the idea that this can be achieved by 
implementing an effective internal control system 
(Zelmiyanti & Anita, 2015). 

 
Figure no. 5. Distribution of research topics by types of studies in 2012-2022 

 

 
Source: authors’ processing in SPSS 22.0 
 
Regarding the link between the typology and 
the topics of the analyzed articles, during 
2012-2022, it was found that at the level of 
the specialized literature dealing with fraud as 
a subject, it can be seen that most of them 
are empirical studies (Figure no. 5). The 
topics addressed by these studies refer to the 
impact of fraud on the entity, to the models 
used in fraud detection, but also in assessing 
fraud risk, the determining factors and the role 
of internal control in preventing fraudulent 
acts. 

Studies oriented towards a critical approach 
aim to present the reality of what fraud entails 
and what are the consequences that this act 
can have on the economic environment. The 
main topics concern famous frauds, types of 
fraud, the environmental impact of fraud on 
the entity or critical analysis in terms of fraud 
detection and prevention methods. 
The number of scientific literature reviewed 
studies is relatively small, and the topics 
mainly address the history of financial fraud 
and the presentation of taxonomies. 
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Figure no. 6. Distribution of research topics by journal types in 2012-2022 

 

 
 

Source: authors’ processing in SPSS 22.0 
 

Regarding the link between the topics of the published 
articles and the category to which the journals considered 
during 2012-2022 belong, at the level of the specialized 
literature dealing with financial fraud, it can be noted that 
most articles are published in journals belonging to 
categories Q1, Q2, respectively Q3 (Figure no. 6). In 
journals quoted with Q1 there are studies that have as 
subject the determinants of fraud, the analysis of the 
influence of the internal control system, the history of 
financial fraud. 
The category of journals rated with Q2 includes studies 
that analyzed fraud prevention and detection methods, 
types of fraud, respectively famous frauds. Subsequently, 
for Q3 were found articles that addressed topics such as 
the role of the financial auditor in fraud prevention, the 
impact of fraud on the company's environment, models 
proposed for fraud detection. 

5. Conclusions  
Over time, human society has witnessed various financial 
scandals, which had as main actors and representatives 
of the accounting profession, who, using the trust granted 
by investors, have acquired knowledge in committing or 
complicity in fraud. 
Companies currently face many risks, such as financial 
risk, supply chain risk and regulatory issues, all of 
which affect them in different ways and to varying 
degrees. The risk of fraud is a growing problem, 
affecting both public and private entities, as well as all 
countries and all sectors of the economy. Fraud is one 
of the complex elements that constantly adapts to 
today's environment. This is also why fraud is a 
phenomenon that is difficult to detect and creates 
serious consequences for the economy. 
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At the level of an entity, the elimination of fraudulent acts 
as much as possible can be achieved on the one hand 
with the help of an organizational culture that sanctions 
such fraudulent acts, and on the other hand by a series of 
prevention policies and procedures. Within the entity, the 
detection of fraudulent financial acts is a rather 
controversial aspect that is not easy to achieve, being 
determined by a series of factors related both to the 
professionalism of the person in charge of detecting them, 
but also to the specifics of the entity on which the frauds 
were carried out. 
The detection of financial fraud within the entity can be 
carried out on the one hand by those responsible for 
internal control and on the other hand by the statutory 
auditor, through whose professional scepticism he can 

identify certain key elements that give clear indications of 
the existence of fraudulent acts. 
This study aimed at an in-depth analysis of financial 
fraud, which was carried out using bibliometric 
analysis. Web of Science search queries resulted in 
a significant number of publications, or 5,979 articles, 
for the period 2010-2022. Overall, the results of this 
study indicate that the trend of studies and 
publications on financial fraud has increased 
significantly. In addition, it was found that most large-
scale publications were in diary form and written in 
English. Moreover, it has been found that the impact 
of publications dealing with financial fraud is quite 
high. This is indicated by the high level of citations on 
each document. 
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Abstract 
Assurance of sustainability reports has gained increasing 
attention in academic research and professional practice 
as organizations strive to enhance the credibility and 
transparency of their environmental, social, and 
governance (ESG) disclosures. This bibliometric analysis 
examines the academic landscape of assurance in 
sustainability reporting by analyzing relevant literature 
indexed in the Scopus database from 1995 to 2024. The 
study focused on analyzing the co-authorship at the 
country level, the co-occurrence of keywords, as well as 
co-citations at the level of cited references. The analysis 
explores trends, patterns, and emerging themes in 
research related to assurance practices, methodologies, 
standards, and stakeholder perspectives. The results 
revealed a growing interest in the topic of sustainability 
reporting assurance, particularly in countries such as the 
United Kingdom, USA, Spain, and Australia. Furthermore, 
the high number of citations indicates that the topic is 
increasingly debated among researchers.  
Key words: sustainability reporting assurance; 
bibliometric analysis; co-authorship analysis; keywords 
analysis; co-citation analysis; 
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1. Introduction 
The concept of sustainability began to be widely 
used in the 1980s, with increasing concerns about 
the impact of human activities on the environment 
and the need to adopt more sustainable practices to 
protect natural resources and ensure the well-being 
of future generations (World Commission on 
Environment and Development, 1987; Hawken et al., 
1999). 
The first steps towards developing sustainability 
reports were taken in the 1990s, when organizations 
began to include information on environmental and 
corporate social responsibility in their annual reports 
(Krzus and Kleiman, 2013). However, reporting was 
often voluntary and fragmented, without clear 
standards or guidelines. Sustainability reports 
emphasized aspects such as social and 
environmental performance, but ESG reporting 
expands its scope to include governance aspects as 
well. This transition reflects an increased recognition 
of the importance of strong governance within 
organizations and its impact on long-term 
sustainability. 
Sustainability reporting has evolved from a niche 
practice to a mainstream phenomenon, with an 
increasing number of organizations recognizing the 
importance of reporting their ESG performance. 
These reports serve as vital communication tools, 
allowing companies to demonstrate their 
commitment to sustainability and engage with 
stakeholders. While these reports are intended to 
enhance transparency and accountability, questions 
persist about their reliability (Eccles and Krzus, 
2010). Assurance, defined as the independent 
examination of sustainability disclosures, plays a vital 
role in addressing these concerns (Deegan, 2002). 
This type of verification provides stakeholders, 
including investors, consumers, employees, and 
regulatory authorities, with confidence in the 
accuracy and reliability of sustainability reports (Kolk, 
2003). By subjecting reported information to 
independent scrutiny, assurance helps alleviate 
concerns about greenwashing and ensures that 
organizations adhere to rigorous standards of 
transparency and disclosure (Epstein and Wisner, 
2001). 

Efforts are being made to develop harmonized 
assurance standards for sustainability reporting 
(Simnett et al., 2009). These initiatives aim to 
promote consistency and comparability in assurance 
practices, thereby enhancing the credibility of 
sustainability reports (Bebbington et al., 2008).  
Technological advancements are revolutionizing 
assurance practices in sustainability reporting 
(Dyllick şi Hockerts, 2002). Technologies such as 
blockchain, artificial intelligence (AI), and data 
analytics enable real-time data verification, 
enhanced traceability, and predictive analytics, 
thereby improving the efficiency and effectiveness 
of assurance processes (Wallace, 1995). 
As the demand for credible sustainability 
information intensifies, there arises a need for 
assurance mechanisms to verify the accuracy and 
reliability of these reports. Assurance, in this 
context, refers to the independent examination or 
validation of information presented in sustainability 
reports to enhance their credibility and 
trustworthiness (Akisik and Gal, 2014; Hahn et al., 
2018; Deegan, 2002; Adams, 2002; Bebbington et 
al., 2007; Arena et al., 2017). Researchers such as 
Burritt et al. (2011) have highlighted the importance 
of assurance in building stakeholders' trust in the 
validity of reported sustainability performance data. 
Through a comprehensive review of relevant 
literature, we aim to contribute to current trends in 
sustainability reporting assurance, providing a 
comprehensive synthesis of existing knowledge 
and outlining paths for future research. This article 
seeks to provide valuable insights to researchers, 
practitioners, and policymakers to inform decision-
making processes and promote the field of 
sustainability reporting assurance. Additionally, the 
developed bibliometric analysis aims to provide an 
overview of the specialized literature on assurance 
in sustainability reporting, examining trends, 
patterns, and emerging themes in academic 
research. 

2. Research methodology 
In order to gain an overview of this subject and 
following the identification of a large number of 
associated articles, we considered bibliometric 
analysis as the most appropriate method, 
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providing clear indications of what has already 
been studied and showing the trends towards 
which research on sustainability reporting 
assurance is heading. Additionally, the study is 
based on content analysis, which also played an 
important role in achieving the proposed 
objectives. The factors we considered include co-
authorship analysis, co-citation analysis, and co-
occurrence keyword analysis (Pizzi et al., 2024; 
Oware and Moulya, 2023; Van Eck and Waltman, 
2023; Donthu et al., 2021). The analysis is based 
on information extracted from the Scopus 
database, which is one of the most 
representative platforms for scientific publications 
and is used in many studies analyzing 
specialized literature (Pizzi et al., 2024; Oware 
and Moulya, 2023; Kumar et al., 2023; Anand et 
al., 2021, 2020). The reason for choosing this 
platform is based not only on the large number of 
indexed journals and existing publications but 
also on the fact that it covers a wide time range. 
Thus, the first step taken involved identifying 
relevant articles using search terms in titles, 
abstracts, and keywords: "sustainability reports 
assurance" or "sustainability reports audit". 
 
(TITLE-ABS-KEY(sustainability reports 
assurance) OR TITLE-ABS-KEY(sustainability 
reports audit)) 
The search yielded 728 documents, but we 
limited the search to articles only in English and 
therefore the number of remaining articles was 
705. Subsequently, by analyzing the types of 
documents, we selected only Articles, 
Conference Papers, Book Chapters, and 
Reviews, reducing the number to 683 
documents. Upon reviewing the resulting articles, 
we found it necessary to exclude several 
research subject areas such as Pharmacology, 
Toxicology and Pharmaceutics, Neuroscience, 
Multidisciplinary, Immunology and Microbiology, 
Biochemistry, Genetics and Molecular Biology, 
Health Professions, Nursing, Medicine, which 
determined the total number of documents 
included in our analysis: 578 documents. 
The analysis was conducted using the 
VOSviewer 1.6.20 software, through which we 

examined collaboration links between authors, 
considering their countries of origin, with the aim 
of identifying the scientific community's interest in 
sustainability reporting, in accordance with 
geographic diversity. Subsequently, we studied 
how the most frequently used keywords are 
distributed, with the purpose of examining and 
analyzing the interconnections between them, 
establishing a minimum threshold of 10 
simultaneous appearances. Additionally, the 
research also aimed to analyze the co-citation 
network of references, which helps identify the 
literature structure regarding sustainability 
reporting assurance. All these steps have helped 
us to gain an overview of the impact and direction 
of sustainability reporting assurance research. 

3. Descriptive and bibliometric 
analysis 

3.1 The evolution of publications between 1995 
and 2024 

Figure no. 1 shows the evolution of publications 
regarding sustainability reporting assurance or 
sustainability reporting audit from 1995 to 2024. It 
can be clearly observed that the number of published 
documents that discussed sustainability reports 
assurance or audit over 30 years has significantly 
increased. The number of studies remained below 20 
until 2014 and starting with 2015, a substantial 
increase is evident, reaching 87 articles in 2023. 
Also, another equally important aspect that we must 
pay attention to is that out of the total of 578 articles, 
open access with various degrees, including full 
open access, gold, hybrid gold, bronze and green 
amounted to 412 articles, representing 85.29% of all 
identified articles. This high percentage of open 
access articles shows that studies on the assurance 
of sustainability reports will have a high citation index 
(Gonzalez-Brancor and Dorta-Gozalez, 2019; Li et 
al., 2018, Davis et al. 2008, Craig et al., 2007; Moed, 
2007; Kurtz et al., 2005; Lawrence, 2001). 
The increase in studies that addressed the subject of 
assurance and auditing of sustainability reports in the 
recent period may be due to the desire of entities to use 
audit functions in the assessment of sustainability risks 
(Bao, X. et al., 2020). 
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Figure no. 1. Publications evolution 
 

 
Source: Own processing 
 
3.2 The impact of the topic in specialized journals 
Analyzing the number of articles on the assurance or 
auditing of sustainability reports published in journals, 
Table no. 1 shows that Sustainability Switzerland has the 
highest number of publications, with 35 (6.05%), followed 
by Sustainability Accounting Management and Policy 

Journal with 25 (4.32%) and Corporate Social 
Responsibility and Environmental Management with 18 
(3.11%). Regarding the number of citations, things are 
slightly different. Even if Sustainability Switzerland has the 
highest number of published articles, the number of their 
citations is 401 (50 citations being the most for 1 article).  

 
Table no. 1. The number of articles and citations per journal 

Journal name Number of 
articles 

Journal 
publishers 

Total citations per journal/ 
The highest number of citations 

for an article in a journal 
Sustainability Switzerland 35 MDPI 401/50 
Sustainability Accounting Management 
and Policy Journal 

25 Emerald Publishing 811/246 

Corporate Social Responsibility and 
Environmental Management 

18 John Wiley and Sons Ltd 1169/244 

Journal of Cleaner Production 17 Elsevier Ltd 1151/217 
Business Strategy and the Environment 14 John Wiley and Sons Ltd 1009/445 
Journal of Business Ethics 12 Springer Netherlands 1367/313 
CSR Sustainability Ethics and Governance 8 Springer Nature 19/9 
Meditari Accountancy Research 8 Emerald Publishing 114/58 
Social Responsibility Journal 8 Emerald Publishing 200/74 
Accounting Auditing and Accountability 
Journal 

7 Emerald Publishing 729/450 

Source: Own processing 
 



Sustainability Reporting Assurance within Worldwide Trends  
 

No. 3(175)/2024 551

  
However, Table no. 2 highlights that the most cited article 
is found in the Accounting Review with 812 citations, 
followed by an article in Critical Perspectives on 
Accounting with 540 citations, and another article in the 

Accounting, Auditing & Accountability Journal with 450 
citations. As can be seen, the most cited articles do not 
correspond to the journals with the highest number of 
publications. 

 
Table no. 2. The top 10 articles based on the number of citations 

Journal name Authors Article Total 
citations 

Accounting Review Sìmnett R.; Vanstraelen A.; 
Chua W.F. (2009) 

Assurance on sustainability reports: An 
international comparison 

812 

Critical Perspectives on 
Accounting 

Michelon G.; Pilonato S.; 
Ricceri F. (2015) 

CSR reporting practices and the quality of 
disclosure: An empirical analysis 

540 

Accounting, Auditing and 
Accountability Journal 

Boiral O. (2013) Sustainability reports as simulacra? A counter-
account of A and A+ GRI reports 

450 

Business Strategy and the 
Environment 

Kolk A.; Perego P. (2010) Determinants of the adoption of sustainability 
assurance statements: An international 
investigation 

445 

British Accounting Review O'Dwyer B.; Owen D.L. 
(2005) 

Assurance statement practice in environmental, 
social and sustainability reporting: A critical 
evaluation 

393 

Journal of Business Ethics Perego P.; Kolk A. (2012) Multinationals' Accountability on Sustainability: 
The Evolution of Third-party Assurance of 
Sustainability Reports 

313 

Auditing Pflugrath G.; Roebuck P.; 
Simnett R. (2011) 

Impact of assurance and assurer's professional 
affiliation on financial analysts' assessment of 
credibility of corporate social responsibility 
information 

277 

Auditing 
 

Peters G.F.; Romi A.M. 
(2015) 

The association between sustainability 
governance characteristics and the assurance 
of corporate sustainability reports 

251 

Sustainability Accounting, 
Management and Policy Journal 

Dienes D.; Sassen R.; 
Fischer J. (2016) 

What are the drivers of sustainability reporting? 
A systematic review 

246 

Corporate Social Responsibility 
and Environmental 
Management 

Rosati F.; Faria L.G.D. 
(2019) 
 

Business contribution to the Sustainable 
Development Agenda: Organizational factors 
related to early adoption of SDG reporting 

244 
 

Source: Own processing 
 
3.3 Contributions at the country and institution level 
The descriptive analysis also reveals that the University 
of South Wales Sydney has the highest number of 
publications. The Universidad de Salamanca is also on 
the podium, followed by the University of 
Gloucestershire Business School. Moreover, the 
importance of these institutions is also reflected in the 
country analysis, which shows that the United Kingdom 
has the highest number of publications (89 documents), 
with Spain (58 documents) also among the top 3 
countries with the highest number of publications. The 

United States cannot be ignored either, although it does 
not appear in the first 8 at the institution level, the 
number of publications is significant (78 documents). At 
the same time, it can be observed that the University of 
South Wales Sydney contributes to 35.18% of the 54 
publications of all universities in Australia, and RMIT 
University contributes to 12.96%. Similarly, the 
Universidad de Salamanca contributes to 25.86% of the 
58 publications attributed to Spain, while the University 
of Gloucestershire Business School contributes to 
15.73% of the total of 89 publications (Table no. 3). 
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Table no. 3. Representative institutions and countries 

Institutions Country Number of 
articles Country Number of 

articles 
University of South Wales Sydney Australia 19 UK 89 
Universidad de Salamanca Spain 15 USA 78 
University of Gloucestershire Business 
School 

UK 14 Spain 58 

Universitat de València Spain 12 Australia 54 
RMIT University Australia 7 Italy 34 
University of the Witwatersrand, 
Johannesburg 

South Africa 7 Indonesia 33 

Universidade de Vigo Spain 7 Germany 29 
American University of the Middle East Kuweit 7 Canada 24 

Source: Own processing 
 
3.4 Country collaboration of co-authors analysis 
Analyzing the co-authorship at the country level, 8 clusters 
emerged, indicating the existing connections between the 
countries (Figure no. 2). Thus, from the analysis carried 
out, it can be observed that the United Kingdom, which 
has the highest number of publications, also has the 
highest collaboration (22 links and 57 times co-
authorship). The next country in terms of collaboration is 
the United States, with 17 links and 36 co-authorships. 

France (13 links and 24 times co-authorship), Spain (12 
links and 25 times co-authorship), China (12 links and 23 
times co-authorship) and Australia (12 links and 21 times 
co-authorship) represent countries that must be taken into 
account in terms of assurance or audit of sustainability 
reports, having high collaborations on this topic. At the 
opposite pole are the countries with the fewest 
collaborations, namely: Vietnam, Brasil and Tunisia (1 link 
and one time co-authorship). 

 
Figure no. 2. Country collaboration of co-authors analysis 

 

Source: Own processing with VOSviewer 
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3.5 Keywords analysis 
Chen and Xiao (2016) suggest that the 
connections between keywords provide an 
overview of the analyzed topic. This finding is 
supported by Smith et al. (2018), who emphasize 
the importance of keywords analysis in uncovering 
specific meanings within a field. Additionally, 
research conducted by Johnson and Patel (2020) 
highlights the importance of understanding 
relationships between keywords for mapping the 
conceptual landscape of a given domain. Thus, we 
continued our research with a co-occurrence 
analysis of keywords. 

Given the large number of keywords, we considered it 
necessary to limit the minimum number of simultaneous 
appearances of keywords to 10. In this case, 37 keywords 
were identified, indicating that the topics discussed in the 
sphere of sustainability reporting assurance/audit are 
diverse, which may be linked to the increasing number of 
publications in recent years. The main keywords used by 
researchers are "sustainability" with 164 appearances, 
"sustainable development" with 110 appearances, 
"sustainability reporting" with 105 appearances, and 
"assurance" with 70 appearances. As shown in Table no. 
4, these keywords can be considered the most relevant in 
terms of their connections with other keywords. 

 
Table no. 4. Relevant keywords used in articles 

Keyword Number of 
occurrences 

Total link 
strength Keyword Number of 

occurrences 
Total link 
strength 

Sustainability 164 313 Economic and social 
effects 

12 41 

Sustainable development 110 254 Environmental economics 10 39 
Sustainability reporting 105 201 Reporting 11 37 
Assurance 70 143 External assurance 19 36 
Corporate social 
responsibility 

63 142 Auditing 15 35 

Sustainability report 43 92 Disclosure 14 35 
Stakeholder 22 81 Climate change 12 33 
Corporate governance 39 70 Stakeholders 10 31 
Integrated reporting 29 60 Audit 18 30 
Global reporting initiative 20 58 Finance 11 30 
Accountability 25 56 Corporate sustainability 14 28 
GRI (Global Reporting 
Initiative) 

21 52 CSR (Corporate social 
responsibility) 

11 26 

European Union 15 51 Environmental impact 10 25 
Corporate strategy 13 50 Sustainability reports 19 24 
Environmental management 14 44 Materiality 10 23 
Governance approach 13 44 Quality assurance 17 23 
Stakeholder engagement 14 44 Life cycle 10 21 
Sustainability assurance 38 42 Indonesia 10 17 
Decision making 13 41    

Source: Own processing 
 
Moreover, the analysis revealed the existence of five 
clusters (Figure no. 3), providing a clearer picture of 
the themes addressed by researchers. Among the 
most relevant themes, we can highlight: the interaction 
between corporate sustainability initiatives, 
governance practices, and stakeholder responsibility, 
with an emphasis on the role of assurance 

mechanisms such as audits, in increasing 
transparency and credibility; the complex challenges 
posed by climate change and the need for integrated 
strategies that consider economic, social, and 
environmental aspects; the importance of assurance 
mechanisms, such as auditing, in ensuring the 
credibility and reliability of corporate social 
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responsibility (CSR) reporting; the intersection of 
corporate sustainability practices, external assurance 
mechanisms, and compliance with Global Reporting 
Initiative (GRI) standards; the role of integrated 

reporting frameworks in promoting transparency and 
accountability, while also emphasizing the importance 
of sustainability assurance mechanisms in verifying the 
accuracy and reliability of reported information. 

 
Figure no. 3. Relevant keywords 

 

Source: Own processing with VOSviewer 
 
3.6 Co-citation analysis 
Another issue we considered in our research is the 
co-citation analysis of related references, which 
helped us identify the structure of the literature on 
the topic of sustainability reporting assurance. The 
co-citation analysis was conducted using 

VOSviewer, which identified 28,508 bibliographic 
references cited at least twice together. Among 
these, 35 appeared together more than 20 times. 
These were grouped into 4 clusters, which we 
analyzed and identified four themes discussed at 
the reference level (Table no. 5). 

 
Table no. 5. Co-citation clusters 

Cluster 1 (11 articles) – 
assurance of sustainability 

reporting and stakeholder trust 
in assurance reports 

Cluster 2 (10 articles) – adoption 
of assurance statements and 

third-party assurance 

Cluster 3 (7 articles) – 
quality of assurance 

reports 

Cluster 4 (7 articles) – 
sustainability 

reporting 

Simnett et al. (2009) O’Dwyer and Owen 
(2005) 

Junior et al. (2014) Hahn and Kuhnen 
(2013) 

Kolk and Perego (2010) Deegan et al. (2006) Zorio et al. (2013) Michelon et al. (2015) 
O’Dwyer et al. (2011) Perego and Kolk (2012) Jones and Solomon 

(2010) 
De Beelde and 
Tuybens (2015) 

O’dwyer (2011) Hodge et al. (2009) Park and Brorson (2005) Owen et al. (2000) 
Hodge et al. (2009) Perego (2009) Mock et al. (2013) Dhaliwal et al. (2011) 

Source: Own processing 
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Analyzing the results obtained from the co-citation 
analysis, we identified strong connections between 
articles. The total link strength of co-citation indicates 
how strong the relationship is between one element 
and other elements cited together. The higher this 
indicator is, the closer the relationship between these 
bibliographic sources is. Therefore, a higher strength 
may suggest that a particular article is frequently cited 

together with other similar works, reflecting significant 
influence or relevance in its research field. The article 
with the highest strength is that of Simnett et al. 
(2009), followed by Kolk and Perego (2010), and 
O’Dwyer and Owen (2005), which also have the 
highest number of citations. However, it can be 
observed that there are multiple co-citation links 
between articles (Figure no. 4). 

 
Figure no. 4. Co-citation network of reference map 

 

 
Source: Own processing with VOSviewer 
 
Conclusions 
The evolution of research on sustainability reporting 
assurance from 1995 to 2024 reflects a significant upward 
trend. Although initially, the number of publications remained 
low, below 20 until 2014, it experienced substantial growth 
starting in 2015, reaching 87 articles in 2023. Open access to 
these articles, including full open access and other forms of 
access, has dominated, representing 85.29% of the total of 
578 identified articles. This openness may suggest a high 
likelihood of citation for these studies. 
The recent increase in interest in sustainability reporting 
assurance and audit may be linked to entities' desire to 

assess sustainability risks through audit functions. 
However, although some journals have published a large 
number of articles, the most cited works come from other 
sources, indicating that impact and quality are not always 
proportional to the number of publications. 
United Kingdom’s Universities, United States’ Universities 
and Spain’s Universities have been among the most 
active in publishing articles about sustainability reporting 
assurance, and international collaborations are frequent. 
Keyword and co-citation analyses suggest significant 
diversity and complexity in the themes addressed, 
reflecting current concerns in the field of sustainability 
reporting assurance. Additionally, analysis tools like 
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VOSviewer have facilitated understanding the structure 
and evolution of specialized literature, highlighting 
dominant themes and interactions among them. 
In conclusion, research on sustainability reporting 
assurance and audit has experienced significant 
expansion in recent years, reflecting the 

increased importance of this field. With a growing 
diversity in the themes addressed and extensive 
collaboration between institutions and countries, 
there is a clear global concern for promoting 
transparency and accountability in sustainability 
reporting. 
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Abstract 
The globalised economic environment, exposed to financial, 
health, political and social turbulence, creates uncertainties 
and challenges in the business environment. Thus, 
companies are exposed to a portfolio of interrelated, diverse 
and complex risks, which requires a proactive approach to 
their management, but also a relationship based on 
transparency, consistency, credibility, with stakeholders. 
From this perspective, internal audit and corporate 
governance are the pillars of an attractive and sustainable 
business environment. The research has two components: 
the first component includes a review of the literature and 
regulations in the field; the second component includes a 
quantitative research on the degree of compliance of 
companies in the oil and gas industry, included in the BET – 
NG index, in terms of internal audit from a corporate 
governance perspective. The results of the research revealed 
a heterogeneous evolution of compliance of the companies 
analysed, but also their continued efforts to improve their 
corporate governance and compliance practices to ensure a 
transparent, credible, accountable and sustainable business 
environment. In relation to the governance model adopted by 
companies, the analysis revealed an increase in internal audit 
compliance for companies that have adopted the dual model. 
The research results add value on one hand to the 
literature and on the other hand to stakeholders in the oil 
and gas industry, the economic, social and regulatory 
environment in order to improve and strengthen corporate 
governance practices related to internal audit. 
Key words: internal audit; corporate governance; 
compliance; oil and gas industry; Bucharest Stock 
Exchange; stakeholders; 
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Introduction 
In the context of a global economy dominated by political, 
social and health turmoil, financial uncertainties at the 
corporate level are growing exponentially and the need for 
transparency and credibility among investors and other 
stakeholders is on the rise. Thus, the concern to proactively 
manage the risks to which companies are exposed, to ensure 
their long-term sustainability, and to build a transparent, 
coherent, credible and robust relationship framework with 
investors and stakeholders that meets their expectations, is 
of interest at the two-dimensional level. Therefore, internal 
audit and corporate governance are indestructible actors that 
create added value for companies. 
The oil and gas industry is among the most exposed to 
multidimensional challenges, such as government 
policies, commodity prices, technological innovations, the 
Russian-Ukrainian war. 
From this perspective, the objective of the research is to 
identify and analyze the degree of compliance of 
companies in the oil and gas industry, listed on the 
Bucharest Stock Exchange (BVB), in terms of internal 
audit, from a corporate governance perspective.  
We believe that the results of the research will add value 
to the literature, but will also be useful to stakeholders in 
the oil and gas industry, the economic, social and 
regulatory environment in order to improve and strengthen 
corporate governance practices on internal audit. 
The paper is structured as follows: the first section is 
devoted to conceptual approaches; the second section 
presents the research methodology, and the third section 
includes the results and discussion. Last but not least, the 
paper concludes with conclusions, research limitations 
and future research directions. 

Literature review  
The upward trend in the importance of audit and internal 
and corporate governance at the corporate level has 
generated a diversity of approaches at the conceptual 
level as well. Using bibliometric analysis, Behrend and 
Eulerich (2019) highlighted the evolution of internal audit 
from being an information source for external audit to an 
influential player in corporate governance. 
Tumwebaze et. al (2018) identified a positive and 
significant association between the internal audit function, 
corporate governance and accountability.   

In the view of other authors (Khan and Liu, 2023), internal 
audit functionality and corporate governance significantly 
influence corporate sustainability, firm performance and 
environmental performance. The authors argue that CEOs 
and managers in top multinational companies in Pakistan 
should focus on internal audit functionality, which 
mediates corporate governance which in turn encourages 
corporate sustainability, firm performance and 
environmental performance. A similar idea is supported by 
Alfalah et al. (2022). Research results obtained by 
investigating the opinions of managers of companies in 
the telecommunications industry in Saudi Arabia revealed 
that corporate governance actors, internal audit, internal 
audit committee, and board size, show a significant and 
positive relationship with company performance. 
By appealing to institutional theory and agency theory, 
Rehman (2021) believes that corporate governance has a 
direct and significant impact on internal audit, and in order to 
meet shareholder expectations, internal audit must comply 
with corporate governance regulations and practices.  
The results of the research conducted by El-Sayed Ebaid 
(2021) by investigating the opinions of internal audit 
managers of companies listed on the Egyptian Stock 
Exchange, revealed limitations of the internal audit 
function, and by implication, the limitation of its role in 
corporate governance. 
From the perspective of companies listed on the Athens 
Stock Exchange, Vadasi et al. (2019) revealed that the 
value added by internal audit to corporate governance is 
affected by specific company characteristics such as CEO 
duality and audit committee quality. 
In the context of an oil-based economy in Saudi Arabia, 
Alzeban (2015) finds that the defining elements of the 
audit committee, such as independence of members, audit 
and accounting skills, along with their interactions with 
internal audit management, have a significant impact on 
the level of compliance with the Professional Standards 
for the Practice of Internal Auditing. The length of tenure 
of the head of internal audit is also found to be another 
crucial aspect influencing compliance with these 
standards. 
By analyzing the importance given to corporate 
governance at the level of 16 non-financial companies 
listed on the Bucharest Stock Exchange, the results of the 
research conducted by Crina (2016) revealed a degree of 
compliance of over 70% with the provisions of the 
Corporate Governance Code.  
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The results of other studies conducted in the literature 
(Rogoz and Stoica, 2022) on the analysis of category B – 
of the Statement Comply or Explain on a sample of 
companies listed on the Bucharest Stock Exchange 
between 2017 and 2019, showed a positive evolution of 
the index measuring the degree of implementation of 
corporate governance recommendations for all 
recommendations in category B of the compliance 
statement. However, a significant percentage of 
companies did not comply with the CGC 
recommendations regarding the independence of directors 
and audit committee members. 
From another perspective, the results of the study 
conducted by Albu and Girbină (2015) revealed 
significant difficulties in the application of the 
"Comply or explain" statement in the case of 
companies traded on the Bucharest Stock Exchange 
between 2010 and 2011. Although there are gradual 
improvements, both in terms of the level of 
compliance with corporate governance 
recommendations and in terms of the quality of 
explanations provided in case of non-compliance, it 
is considered that considerable efforts are needed to 
reach international standards in this area. However, 
there is a tendency for larger, blue-chip companies 
and those with larger boards of directors to comply 
better with corporate governance principles and to 
provide more detailed explanations for non-
compliance. 
In terms of audit committee independence, 13 
companies out of a sample of 16 do not ensure the 
independence of the audit committee according to 
the Corporate Governance Code. The independence 
of the board of directors, as well as compliance with 
the regulations in force regarding its composition, is 
ensured in only 27% of cases (Feleagă et al, 2011). 
With reference to the relevant national regulations, 
internal audit work should assess and contribute to 
improving governance processes. In this regard, 
internal audit should assess risk exposures related to 
the organization's governance, operations and 
information systems, on: meeting the organization's 
strategic objectives, reliability and integrity of 
financial and operational information, effectiveness 
and efficiency of operations and programs, 
safeguarding of assets, compliance with laws, 
regulations, policies, procedures and contracts 
(Internal Audit Standards, 2017).  

Entities whose annual financial statements are 
subject, by law, to statutory audit are obliged to 
organize and ensure the exercise of internal audit 
activity, according to the law (Law 162/2017). 
Companies must also organise internal audits to 
independently assess, on a regular basis, the safety and 
effectiveness of their risk management and internal control 
system and corporate governance practices. From the 
same perspective, an independent audit committee should 
exist at company level that can ensure the integrity of 
financial reporting and internal control system, including 
internal and external audit procedures (CGC, 2017). 
In terms of corporate governance models applicable to 
companies, local regulations present two governance 
models, namely the unitary model and the dualist model 
(Companies Act No. 31/1990 as amended). 
The unitary corporate governance model has the following 
main features: the board of directors, i.e. the directors, 
must be appointed for a 4-year term by the General 
Meeting of Shareholders; the board of directors may set 
up advisory committees consisting of at least 2 board 
members and tasked with conducting investigations and 
making recommendations to the board in areas such as 
audit, remuneration of directors, officers, auditors and staff 
or nomination of candidates for the various management 
positions. 
For the dualist model of corporate governance, the 
main coordinates are: the management of the 
company is the responsibility of the executive board 
and the supervisory board; the supervisory board 
may create advisory committees, i.e. remuneration 
committee, nomination committee, audit committee. 
In view of the established objectives of the study, 
namely to identify and analyse the degree of 
compliance of companies in the oil and gas industry 
with regard to internal audit from a corporate 
governance perspective, the following research 
hypotheses were defined: 
I1: The degree of compliance of oil and gas 
industry companies in terms of internal audit 
from a corporate governance perspective has 
improved with the adoption of the CGC. 
I2: The degree of compliance of companies in the 
oil and gas industry, in terms of internal audit, 
from a corporate governance perspective, is 
influenced by the adopted corporate governance 
model. 
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Research methodology  
In order to achieve the objective of the research, namely 
to identify and analyze the degree of compliance of 
companies listed on the BVB with the provisions of 
Section B Risk Management and Internal Control System 
of the Statement of Compliance or Non-Compliance 
(Comply or Explain Statement) of the CGC, we used the 
quantitative research methodology. This statement is 

prepared by companies traded on the regulated market of 
the BVB. Thus, according to the CGC (2017), the 
economic entities that adopt the CGC, will prepare and 
transmit annually, to the BVB, a statement that will contain 
information on the CGC recommendations. 
According to the CGC, Section B Risk Management and 
Internal Control System includes 12 provisions on the 
composition and activity of the audit committee, as well as 
the internal audit activity, as follows in Table no. 1. 

 
Table no. 1. Provisions of Section B – Risk management and internal control system 

Previsions Explanations 
B.1.   Establish an audit committee, where at least one member must be an independent non-executive. 

 The majority of the members, including the chairperson, should have appropriate qualifications. 
 At least one member of the audit committee must have audit or accounting experience. 
 In the case of premium companies, the audit committee shall consist of at least three members, the majority of 

whom shall be independent. 
B.2.  Chairman of the Audit Committee: independent non-executive member. 
B.3.  The Audit Committee carries out an annual assessment of the internal control system. 
B.4  The assessment should consider the effectiveness and scope of internal audit, risk management and internal 

control and how identified weaknesses are addressed. 
B.5  The Audit Committee shall assess conflicts of interest. 
B.6.  The Audit Committee shall assess the effectiveness of the internal control and risk management system. 
B.7.  Audit Committee: monitors the application of legal and internal audit standards; receives and evaluates internal 

audit reports. 
B.8.  Reports or reviews initiated by the Audit Committee must be followed by regular reports, which must then be 

submitted to the Council. 
B.9.  No shareholder may be given preferential treatment over other shareholders in relation to transactions and 

agreements entered into. 
B.10.  The Board shall adopt a policy that ensures that any transaction of the Company with any of its closely held 

companies, the value of which equals or exceeds 5% of the net assets of the Company. It shall be approved by 
the Board following a binding opinion of the Audit Committee. 

B.11.  Internal audits must be carried out by a structurally separate division (internal audit department) within the 
company or by engaging an independent third party. 

B.12.  The internal audit department reports functionally to the Board through the audit committee and administratively 
directly to the CEO. 

Source: Authors’ own research 
 
The research was based on a sample of 6 BVB-listed 
companies in the oil and gas industry that have developed 
and published an Comply or Explain Statement between 
2017 and 2022. For this purpose, we investigated the 
Directors' Annual Reports, publicly available on the BVB 
website. 
In establishing the sample, companies belonging to 
the BET – NG index (Bucharest exchange trading 
energy & related utilities index) were taken into 

account, given that it focuses on companies in the 
energy and utilities sector, including those in the oil 
and gas industry. The index reflects the performance 
of companies in this sector and provides investors 
with an overview of the evolution of this sector on the 
Romanian capital market. At the date of data 
collection, i.e. April 2024, 10 companies are included 
in the BET – NG index. Details of the companies and 
their activity are presented in Table no. 2. 
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Table no. 2. Composition of the BET – NG index 

No.  Company Name  Company details  
1 OMV Petrom S.A. The main producer of crude oil, it supplies about half of 

domestic gas production. 
2 Oil Terminal S.A. It occupies a strategic position in the Black Sea area, being 

the largest oil terminal operator of petroleum products in the 
port of Constanta. 

3 S.P.E.E.H. Hidroelectrica S.A. Leader in electricity production. 
4 S.N.G.N. Romgaz S.A. Natural gas producer in Romania, active in hydrocarbon 

extraction. 
5 Societatea Energetică Electrica S.A. Key player in the electricity distribution and supply market. 
6 S.N. Nuclearelectrica S.A. Romania's only nuclear power producer. 
7 S.N.T.G.N. Transgaz S.A. Main activity is the transport of natural gas 
8 C.N.T.E.E. Transelectrica National electricity transmission operator. 
9 Rompetrol Rafinare S.A. The only domestic producer of petrochemical products.  
10 Conpet S.A.  Main activity: supply of crude oil, domestic and imported. 

Source: Authors’ own research 
 
We argue the case for BVB-listed oil and 
gas companies on the grounds that the 
industry has been subject to significant 
changes, including changes in government 
policies, fluctuations in commodity prices 
and technological innovations, and the 
Russian-Ukrainian war. The sampled 
companies are producers, suppliers and 
transport operators in the industry. Out of 
the total of 10 companies composing the 
BET – NG Index, 6 companies (60%) were 
selected, namely OMV Petrom S.A., Oil 
Terminal S.A., S.N.G.N. Romgaz S.A., 
S.N.T.G.N. Transgaz S.A., Rompetrol 
Rafinare S.A., Conpet S.A., for the period 
2017-2022.  The research is limited to the 
period 2017-2022, due to the limitation of 
information for periods before or after the 
period under analysis. The analysis 
included a total of 36 Comply or Explain 
Declarations of Conformity. 
To determine the degree of compliance, in 
the first step, each provision was assessed 
and given a value of 1 if it was compliant 
and a value of 0 otherwise (non-compliant, 
partially non-compliant). Then, the degree of 
compliance was calculated for each 
company by relating the total number of 
provisions complied with to the total number 

of provisions included in the section of 
interest. In addition, the annual compliance 
level for each company was calculated as 
the ratio of the total number of provisions 
complied with to the total number of 
provisions in Section B related to the Risk 
Management and Internal Control System.  
We believe that the analysis of internal audit 
compliance with CGC provisions, provides 
insight into how companies in the oil and 
gas industry manage their risks and 
structure their corporate governance to 
meet global economic challenges. The oil 
and gas industry is often a key sector in the 
economies of many countries, so risks at 
the company level require a careful 
approach and robust corporate governance 
to ensure they are managed and minimised. 

Results and discussions 
By investigating the information included in 
the Annual Reports prepared from 2017 to 
2022 and in Comply or Explain Statements, 
publicly available on the BVB website, we 
assessed the annual compliance of the 
selected companies with the provisions of 
Section B Risk Management and Internal 
Control System of the CGC (Table no. 3). 
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Table no. 3. Degree of compliance of companies with the provisions of Section B Risk management and 
internal control system 

Company Name  Degree of compliance Average degree of 
compliance 2017 2018 2019 2020 2021 2022 

OMV Petrom S.A. 83% 83% 83% 83% 92% 92% 84,72% 
S.N.G.N. Romgaz S.A. 58% 100% 75% 92% 83% 92% 87,50% 
S.N.T.G.N. Transgaz S.A. 92% 92% 92% 92% 92% 92% 92,36% 
CONPET SA 92% 92% 92% 92% 92% 100% 95,83% 
Oil Terminal S.A. 92% 100% 100% 100% 100% 100% 84,03% 
Rompetrol Rafinare S.A. 25% 58% 83% 83% 83% 83% 69,44% 

Source: Authors’ own research 
 
The degree of annual compliance analysed in terms of all the 
requirements contained in Section B Risk Management and 
Internal Control System of the Statement Comply or Explain 
showed a heterogeneous trend, with situations such as 
stability over time, fluctuations, upward trends at the level of 
the companies analysed.  
Conpet SA and Transgaz S.A. recorded the highest average 
levels of compliance, which reveals a constant commitment 
and a high level of compliance with corporate governance 
provisions throughout the period analysed. These companies 
can be considered models of best practice in terms of 
corporate governance. The degree of compliance is constant 
in the first part of the period under review and increasing in 
the period 2021-2022, indicating a significant improvement in 
compliance with the provisions. 
A similar situation was observed in the case of Transgaz, 
a company that showed a compliance rate of 92% over 
the entire period under review, indicating a high level of 
compliance, as well as in the case of Rompetrol Rafinare 
S.A., which showed an upward trend, starting from a 
compliance rate of 25% in 2017 and reaching 83% in 
2022. Although the level of compliance showed an upward 
trend, the company recorded a low average level of 

compliance. This could be explained by difficulties or 
challenges in implementing and maintaining corporate 
governance practices in line with CGC requirements. 
Oil Terminal S.A. has also shown a high level of 
compliance, and as of 2018, the level of compliance was 
100%. On the other hand, Romgaz S.A. showed a 
variable trend, starting from a compliance rate of 58% in 
2017, reaching a maximum of 100% in 2018, and then 
fluctuating between 75% and 92% in the period 2019-
2022.  
Complementary to the aspects mentioned above, in the 
research, for each individual provision in Section B of the 
GCC, we calculated the degree of compliance over the 
period analysed, i.e. 6 years. The analysis aimed to 
identify the evolution of companies in terms of compliance 
over time and to identify the factors that contributed to 
non-compliance or full non-compliance. Non-compliance 
with corporate governance provisions has a significant 
impact on the confidence of investors and other 
stakeholders in the company's ability to operate within the 
industry in a transparent, ethical and accountable manner. 
The degree of compliance at the provision level for each 
sampled company is presented in Table no. 4. 

 
Table no. 4. Analysis of the degree of compliance of companies at the forecast level between 2017 and 2022 

Prevision OMV Petrom 
S.A. 

S.N.G.N. 
Romgaz S.A. 

S.N.T.G.N. 
Transgaz S.A. 

Conpet S.A. Oil Terminal 
S.A. 

Rompetrol 
Rafinare S.A. 

B.1. 67% 83% 100% 100% 83% 83% 
B.2. 67% 100% 100% 100% 100% 83% 
B.3. 100% 67% 100% 100% 100% 67% 
B.4. 100% 83% 100% 100% 100% 67% 
B.5. 100% 17% 100% 100% 100% 0% 
B.6. 100% 67% 100% 100% 100% 67% 
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Prevision OMV Petrom 

S.A. 
S.N.G.N. 

Romgaz S.A. 
S.N.T.G.N. 

Transgaz S.A. 
Conpet S.A. Oil Terminal 

S.A. 
Rompetrol 

Rafinare S.A. 
B.7. 100% 100% 100% 100% 100% 83% 
B.8. 100% 100% 100% 100% 100% 83% 
B.9. 100% 100% 100% 100% 100% 100% 
B.10. 100% 83% 0% 17% 100% 0% 
B.11. 100% 100% 100% 100% 100% 100% 
B.12. 0% 100% 100% 100% 100% 83% 

Source: Authors’ own research 
 
OMV Petrom S.A. in the context of corporate governance 
and risk management and internal control system shows 
during the period under review a partial compliance with 
the provisions relating to the audit committee and its 
independence, with an average compliance rate at the 
provision level (B.1 and B.2) of about 67%. During this 
period, the chairman of the audit committee or some of its 
members did not meet the independence criteria as set 
out in Section B.1. On the other hand, reporting by the 
internal audit department had a negative impact on the 
overall compliance rate. OMV Petrom S.A. showed partial 
compliance in all the years analysed, with an average 
compliance rate of approximately 0%. Although 
administrative reporting is to the CEO, functional line 
reporting functions to management resulted in only partial 
compliance. In general, the company pays attention to 
audit committee issues and internal audit department 
reporting to ensure effective corporate governance and 
compliance with internal control standards.  
Romgaz S.A.'s analysis revealed periods of partial or non-
compliance.  Non-compliance included critical aspects of 
the risk management and internal control system, such as 
responsibility for monitoring the effectiveness of internal 
control, internal audit and risk management systems, and 
the assessment of conflicts of interest in relation to the 
company's transactions with related parties. The impact of 
these limitations could be significant and could include 
exposure to increased risks, loss of investor and other 
stakeholder confidence in the company's ability to manage 
risks and potential legal and financial consequences. 
However, Romgaz has undertaken efforts to address 
these limitations by reviewing internal regulations and 
improving reporting and monitoring systems through 
annual assessments of the effectiveness of the internal 
control system and risk management system. 
Transgaz S.A. has consistently complied with the 
provisions of Section B Risk Management and Internal 
Control System, with 100% compliance for most of the 

provisions during 2017-2022. However, with regard to 
provision B.10, which refers to the adoption of a policy on 
transactions with companies with which it has close 
relations, especially those worth 5% or more of the 
company's net assets, it is noted that this has not been 
complied with, according to the data provided. The 
absence of a clearly defined policy and established 
procedures for the management of transactions with 
related companies may result in a limitation of 
transparency and adequate control over such 
transactions. 
Conpet S.A. demonstrated a high level of compliance, with 
a compliance rate of 100% for most of the period under 
review, with the exception of provision B.10, related to 
attendance at general meetings of shareholders, where 
there is a discrepancy. However, consistent compliance 
with the other provisions reflects a continued focus on 
corporate governance and internal control. Compliance 
from 2022 with provision B.10, following the adoption of a 
policy on related party transactions, is a significant step. 
This action indicates a commitment by the company to 
improving corporate governance and risk management. 
This strengthens the process of implementing rigorous 
and transparent practices with regard to related party 
transactions, which is essential to ensure a healthy 
business environment and sound corporate governance. 
Oil Terminal S.A. showed a high level of compliance 
during the period 2017-2022, with each provision being 
100% compliant, except for provision B.1. which showed 
83% compliance. Provision B.1. was marked as "Partially 
complied" for 2017, as a Board of Directors was not 
operational at that time as required by law. However, 
procedures have been initiated to remedy this situation 
and to establish a Board of Directors in accordance with 
the legal requirements. The 100% compliance with the 
provisions on risk management and internal control as of 
2018 shows the company's commitment to maintaining 
and improving corporate governance standards over time. 
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Rompetrol Rafinare S.A., has consistently shown a 
high level of non-compliance over the period 2017-
2022. In 2017, the company did not fully comply with 
the provisions relating to the establishment of the 
audit committee, and it should be noted that it was 
not established during that year. This situation 
recurred in subsequent years and the 
implementation of this requirement was postponed 
for future years. During 2018-2022, the non-
compliant provisions mainly included responsibility 
for monitoring the effectiveness of internal control, 
internal audit and risk management systems, which 
has a significant impact on the company's ability to 
manage risks and ensure compliance with relevant 
regulations and standards. However, it is important 

to note that Rompetrol Rafinare S.A. has shown a 
trend of improving compliance during the period, 
which shows that the entity has focused its efforts on 
remedying deficiencies and implementing more 
effective policies and procedures for risk 
management and internal control. 
Given the fluctuating internal audit compliance of 
companies in the oil and gas industry from a corporate 
governance perspective, the research hypothesis that 
companies have improved their compliance with the 
adoption of the CGC is not validated. 
The corporate governance models adopted by the 
companies included in the research sample during the 
period analysed are presented in Table no. 5. 

 
Table no. 5. Corporate governance models of companies in the oil and gas industry 

Company Name  Corporate governance models 

2017 2018 2019 2020 2021 2022 
OMV Petrom S.A. Dualist Dualist Dualist Dualist Dualist Dualist 
S.N.G.N. Romgaz S.A. Unitary  Unitary Unitary Unitary Unitary Unitary 
S.N.T.G.N. Transgaz S.A. Unitary Unitary Unitary Unitary Unitary Unitary 
CONPET SA Unitary Unitary Unitary Unitary Unitary Unitary 
Oil Terminal S.A. Unitary Unitary Unitary Unitary Unitary Unitary 
Rompetrol Rafinare S.A. Unitary Unitary Unitary Unitary Unitary Unitary 

Source: Authors’ own research 
 
Analysis of the corporate governance model 
typology shows that most companies have 
adopted the unitary model, and one company 
the dualist model. Thus, the analysis of the 
degree of compliance of the companies in 
terms of internal audit, from the perspective of 
the adopted corporate governance model 
(Tables no. 3 and 5) reveals that OMV Petrom 
S.A., which has a dualist governance model, 
has progressively improved its degree of 
compliance in terms of internal audit since the 
adoption of the CGC. In the case of the other 
companies, managed on a unitary governance 
model, audit compliance is fluctuating. 
Therefore, the research hypothesis that 
companies' internal audit compliance from a 
corporate governance perspective is influenced 
by the adopted corporate governance model is 
validated. 

Conclusions 
The conceptual analysis carried out highlights, on the one 
hand, the multidimensional facets of internal audit in the 
context of corporate governance and, on the other hand, 
the interest and importance of the degree of compliance of 
listed companies with corporate governance. 
The investigation of the degree of compliance of oil and 
gas companies with the provisions of Section B Risk 
Management and Internal Control System of the Comply 
or Explain Compliance Statement revealed a 
heterogeneous evolution, at the level of the companies 
analysed, in the period 2017-2022. Thus, the degree of 
compliance of companies in terms of internal audit, has 
not improved, once the GAC was adopted. 
Of the companies sampled, individually, OMV Petrom S.A. 
and Transgaz S.A. had the highest levels of compliance. 
At the opposite pole, Rompetrol Rafinare S.A. is at the 
lowest level of compliance overall. 
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Sequentially, the provisions relating to responsibility 
for monitoring the effectiveness of internal control 
systems and risk management (B.7 and B.8) were 
generally complied with by all the companies 
analysed. Most companies also showed a high 
degree of compliance with periodic assessments of 
the internal control system (B.11). However, there 
were significant differences between companies in 
terms of compliance with certain provisions, such as 
B.5, where Romgaz S.A. and Transgaz S.A. showed 
a high degree of compliance and Rompetrol Rafinare 
S.A. showed a very low degree of compliance. It 
reveals the importance of continuing efforts to 
improve corporate governance and compliance 
practices within companies to ensure a transparent, 
accountable and sustainable business environment. 
From the perspective of the corporate governance models 
adopted by the companies analysed, the results revealed 
that those managed on the dualist model progressively 
improved their internal audit compliance with the adoption 
of the GCM. In this case, OMV Petrom S.A. stood out. In 
the case of the other companies managed under the 
unitary governance model, audit compliance is fluctuating.  
In the context of an unstable global economic 
environment, the results of the research outline at the 

level of the companies analysed, the need for continued 
efforts in terms of internal audit compliance with the GAC, 
and at the level of the professional, regulatory and socio-
economic environment, initiatives to improve and 
strengthen good corporate governance practices on 
internal audit. These efforts will contribute to strengthening 
a transparent, consistent, credible and sustainable 
framework for engagement with investors and 
stakeholders. 
As future research directions, we propose to extend the 
analysis of compliance of companies in other industries 
with BVB internal audit requirements. 
Regarding the limitations of the research, we 
consider that one of the limitations is the lack of 
publicly available information for the periods before 
and after the analysis. However, we believe that 
the period under investigation includes important 
global socio-economic events that have had a 
significant impact on companies in the oil and gas 
industry in terms of risk exposure. 
 
Acknowledgment: This paper was co-financed by The 
Bucharest University of Economic Studies during the 
Ph.D. Program. 

 
REFERENCES 

 
1. Albu, C.N., Girbină, M.M. (2015). Compliance with 

corporate governance codes in emerging 
economies. How do Romanian listed companies 
“comply-or-explain”?, Corporate Governance, Vol. 15 
No. 1, pp. 85-107. https://0410eja2g-y-https-doi-
org.z.e-nformation.ro/10.1108/CG-07-2013-0095 

2. Alfalah, A.A., Muneer, S., Hussain, M. (2022) An 
empirical investigation of firm performance through 
corporate governance and information technology 
investment with mediating role of corporate social 
responsibility: Evidence from Saudi Arabia 
telecommunication sector, Frontiers in Psychology, 
Vol. 13, pg 1-11, https-www-webofscience-com.z.e-
nformation.ro/wos/woscc/full-
record/WOS:000838293400001 

3. Alzeban, A. (2015). Influence of audit committees on 
internal audit conformance with internal audit 
standards, Managerial Auditing Journal, Vol. 30 No. 
6/7, pp. 539-559. https://0410eg3pv-y-https-doi-
org.z.e-nformation.ro/10.1108/MAJ-12-2014-1132  

4. Bursa de Valori Bucureşti (2015) Codul de 
Guvernanţă Corporativă. [online] Available at: 
<https://bvb.ro/info/Rapoarte/Diverse/RO_Cod%20G
uvernanta%20Corporativa_WEB_revised.pdf> [ 
Accessed: 09.04.2024] 

5. Camera Auditorilor din România (2017), Hotărârea 
Consiliului CAFR nr. 111/2017 privind adoptarea 
integrală Normelor obligatorii din Cadrul internaţional 
de practici profesionale ale auditului intern, ediţia 
2017 (IPPF 2017) emise de Institutul Auditorilor 
Interni (Global II). 

6. Conpet S.A. (2017). Raport Anual 2017. [online] 
Available at: <https://bvb.ro/infocont/infocont18/ 
COTE_20180427074405_Raport-an-2017-pentru-
IRIS-BVB-RO.pdf> [Accessed  09.04.2024] 

7. Conpet S.A. (2018). Raport Anual 2018. [online] 
Available at: <https://bvb.ro/infocont/infocont19/ 
COTE_20190424075517_COTE-24-04-2019-BVB-
Raport-Anual-2018-RO.pdf > [Accessed 09.04.2024] 

https://0410eja2g-y-https-doi-
https://0410eg3pv-y-https-doi-
https://bvb.ro/info/Rapoarte/Diverse/RO_Cod%20G
https://bvb.ro/infocont/infocont18/
https://bvb.ro/infocont/infocont19/


 Mădălina PREDA, Aurelia ŞTEFĂNESCU 
 

 

AUDIT FINANCIAR, year XXII 568

  
8. Conpet S.A. (2019). Raport Anual 2019. [online] 

Available at: <https://bvb.ro/infocont/infocont20/ 
COTE_20200430074748_COTE-30-04-2020-
Raport-administratori-2019-BVB-RO.pdf > [Accessed 
09.04.2024] 

9. Conpet S.A. (2020). Raport Anual 2020. [online] 
Available at: <https://bvb.ro/infocont/infocont21/ 
COTE_20210429072030_COTE-29-04-2021-BVB-
Raport-anual-2020-RO.pdf > [Accessed 09.04.2024] 

10. Conpet S.A. (2021). Raport Anual 2021. [online] 
Available at: <https://bvb.ro/infocont/infocont22/ 
COTE_20220429072611_COTE-29-04-2022---
Raport-anual-2021-BVB-RO.pdf >[Accessed 
09.04.2024] 

11. Conpet S.A.  (2022). Raport Anual 2022. [online] 
Available at: <https://bvb.ro/infocont/infocont23/ 
COTE_20230428072556_COTE-28-04-2023---
Raport-anual-2022-BVB-RO.pdf > [Accessed 
09.04.2024] 

12. Crina, S. (2016). The Impact of Adopting Corporate 
Governance Principles in Romania: Economic 
Performance or Just Good Practices?, 
Entrepreneurship, business and economics, Vol 3-2, 
pp181-189, DOI 10.1007/978-3-319-27573-4_12 

13. El‐Sayed Ebaid, I. (2011), Internal audit function: an 
exploratory study from Egyptian listed firms, 
International Journal of Law and Management, Vol. 
53 No. 2, pp. 108-128. https://0410ejqfz-y-https-doi-
org.z.e-nformation.ro/10.1108/17542431111119397 

14. Feleagă N., Feleagă L., Dragomic V. şi Bigioi A. 
(2011). Guvernanţa corporativă în economiile 
emergente: cazul României. Economie Teoretică şi 
Aplicată, XVIII(9), pp. 3-15 

15. Khan, U., Liu, W.L. (2023) The role of internal 
auditing on corporate governance: its effects of 
economic and environmental performance, 
Environmental Science and Pollution Research, Vol. 
30, Issue 52, pp. 112877-112891 

16. Oil Terminal S.A. (2017). Raport Anual 2017. [online] 
Available at: <https://bvb.ro/infocont/infocont18/ 
OIL_20180426072256_Raport-Anual.pdf>[Accessed 
09.04.2024] 

17. Oil Terminal S.A. (2018). Raport Anual 2018. [online] 
Available at: <https://bvb.ro/infocont/infocont19/ 
OIL_20190424151311_Raport-anual.pdf >[Accessed 
09.04.2024] 

18. Oil Terminal S.A. (2019). Raport Anual 2019. [online] 
Available at: <https://bvb.ro/infocont/infocont20/ 
OIL_20200423205446_Raport-Anual-2019.pdf> 
[Accessed 09.04.2024] 

19. Oil Terminal S.A. (2020) Raport Anual 2020. [online] 
Available at:<https://bvb.ro/infocont/infocont21/ 
OIL_20210426154237_Raport-anual-2020.pdf  >  
[Accessed 09.04.2024] 

20. Oil Terminal S.A. (2021). Raport Anual 2021. [online] 
Available at:<https://bvb.ro/infocont/infocont22/ 
OIL_20220427161826_Raport-anual-2021-OIL-
TERMINAL.pdf > [Accessed 09.04.2024] 

21. Oil Terminal S.A. (2022). Raport Anual 2022. [online] 
Available at: <https://bvb.ro/infocont/infocont23/ 
OIL_20230427175932_Raport-anual-2022-OIL-
TERMINAL.pdf > [Accessed 09.04.2024] 

22. OMV Petrom S.A. (2017). Raport Anual 2017. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont18/SNP_20180427101146_Raport-Anual-si-
plati-catre-guverne-2017-RO.pdf> [Accessed 
09.04.2024] 

23. OMV Petrom S.A. (2018). Raport Anual 2018. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont19/SNP_20190419171013_Rapoarte-
anuale-situatii financiare-si-plati- catre-guverne.pdf> 
[Accessed 09.04.2024] 

24. OMV Petrom S.A. (2019). Raport Anual 2019. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont20/SNP_20200427151712_Rapoarte-
anuale-situatii financiare-si-plati-catre-guverne.pdf > 
[Accessed 09.04.2024] 

25. OMV Petrom S.A. (2020). Raport Anual 2020. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont21/SNP_20210427162254_Rapoarte-
anuale-situatii-financiare-si-plati-catre-guverne.pdf > 
[Accessed 09.04.2024] 

26. OMV Petrom S.A. (2021). Raport Anual 2021. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont22/SNP_20220427214045_Rapoarte-
anuale-situatii-financiare-si-plati-catre-guverne.pdf > 
[Accessed 09.04.2024] 

27. OMV Petrom S.A. (2022). Raport Anual 2022. 
[online] Available at:<https://bvb.ro/infocont/ 
infocont23/SNP_20230426212138_Rapoarte-
Anuale-Situatii-Financiare-Raporte-privind-platile.pdf 
> [Accessed 09.04.2024] 

https://bvb.ro/infocont/infocont20/
https://bvb.ro/infocont/infocont21/
https://bvb.ro/infocont/infocont22/
https://bvb.ro/infocont/infocont23/
https://0410ejqfz-y-https-doi-
https://bvb.ro/infocont/infocont18/
https://bvb.ro/infocont/infocont19/
https://bvb.ro/infocont/infocont20/
https://bvb.ro/infocont/infocont21/
https://bvb.ro/infocont/infocont22/
https://bvb.ro/infocont/infocont23/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/


Internal Audit Considerations in the Context of Corporate Governance  
 

No. 3(175)/2024 569

  
28. Parlamentul României (2017) Legea nr. 162/2017 

din 6 iulie 2017 privind auditul statutar al situaţiilor 
financiare anuale şi al situaţiilor financiare, Monitorul 
Oficial nr.58/12.07.2017 anuale consolidate şi de 
modificare a unor acte normative 

29. Parlamentul României (1990) Legea societăţilor 
comerciale nr. 31/1990 privind societăţile comerciale, 
cu modificările şi completările ulterioare 

30. Rehman, A. (2021). Can Sustainable Corporate 
Governance Enhance Internal Audit Function? 
Evidence from Omani Public Listed Companies. 
Journal of Risk and Financial Management 14(11): 
537, https://doi.org/10.3390/jrfm14110537 

31. Rompetrol Rafinare S.A. (2017). Raport Anual 2017. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont18/RRC_20180427180302_Raport-Anual-
2017.pdf> [Accessed 09.04.2024] 

32. Rompetrol Rafinare S.A. (2018). Raport Anual 2018. 
[online] Available at: https://bvb.ro/infocont/ 
infocont19/RRC_20190425110934_Raport-Anual-
2018.pdf> [Accessed 09.04.2024] 

33. Rompetrol Rafinare S.A. (2019). Raport Anual 2019. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont20/RRC_20200430122910_Raport-anual-
2019.pdf> [Accessed 09.04.2024] 

34. Rompetrol Rafinare S.A. (2020). Raport Anual 2020. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont21/RRC_20210429131356_RRC---Raport-
Anual-2020-RO.pdf [Accessed 09.04.2024] 

35. Rompetrol Rafinare S.A. (2021). Raport Anual 2021. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont22/RRC_20220429131501_RRC---Raport-
anual-2021-RO.pdf> [Accessed 09.04.2024] 

36. Rompetrol Rafinare S.A. (2022). Raport Anual 2022. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont23/RRC_20230428131751_RRC---Raport-
anual-2022-RO.pdf> [Accessed 09.04.2024] 

37. Rogoz M.E., Stoica, D.A. (2022). Compliance with 
the provisions of the Corporate Governance Code by 
companies listed on the Romanian capital market 
with respect to the formation and functioning of audit 
committees, Proceedings of the International 

Conference on Business Excellence, Vol. 15,  
pp. 737-748, DOI 10.2478/picbe-2021-0069  

38. S.N.G.N. Romgaz S.A. (2017). Raport Anual 2017. 
[online] Available at:< https://bvb.ro/infocont/ 
infocont18/SNG_20180427073402_Rezultate-
financiare-An-2017---27-aprilie-2017.pdf >[Accessed 
09.04.2024] 

39. S.N.G.N. Romgaz S.A. (2018). Raport Anual 2018. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont19/SNG_20190425143523_Raportul-
administratorilor-2018.pdf> [Accessed 09.04.2024] 

40. S.N.G.N. Romgaz S.A. (2019). Raport Anual 2019. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont20/SNG_20200422221132_SNG-Raport-
anual-2019.pdf > [Accessed 09.04.2024] 

41. S.N.G.N. Romgaz S.A. (2020). Raport Anual 2020. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont21/SNG_20210427163510_Raportul-anual-
2020.pdf> [Accessed 09.04.2024] 

42. S.N.G.N. Romgaz S.A. (2021). Raport Anual 2021. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont22/SNG_20220428215142_Raportul-anual-
2021.pdf> [Accessed 09.04.2024] 

43. S.N.G.N. Romgaz S.A. (2022). Raport Anual 2022. 
[online] Available at: <https://bvb.ro/infocont/ 
infocont23/SNG_20230426165432_Raport-anual-
2022.pdf > [Accessed 09.04.2024] 

44. Tumwebaze, Z., Mukyala, V., Ssekiziyivu, B., Tirisa, 
C. B., Tumwebonire, A., & Ntim, C. G. (2018). 
Corporate governance, internal audit function and 
accountability in statutory corporations. Cogent 
Business & Management, 5(1).  
https://doi.org/10.1080/233119 75.2018.1527054 

45. Vadasi, C., Bekiaris, M. and Andrikopoulos, A. 
(2019) Corporate governance and internal audit: an 
institutional theory perspective, Corporate 
Governance, Vol. 20 No. 1, pp. 175-190., 
https://0410ejqfz-y-https-doi-org.z.e-
nformation.ro/10.1108/CG-07-2019-0215

 

https://doi.org/10.3390/jrfm14110537
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://bvb.ro/infocont/
https://doi.org/10.1080/233119
https://0410ejqfz-y-https-doi-org.z.e-


 Antonella Maria TIMIŞ 
 

 

AUDIT FINANCIAR, year XXII 570

  

 
 

Internal Audit 
from ESG 

Perspective. 
Pharmaceutical 

Industry 
Experience 

Ec. Antonella Maria TIMIŞ, 
Bucharest University of Economic Studies, Romania, 

e-mail: timisantonella19@stud.ase.ro 
 

Abstract  
In a continuously changing global context, adaptation and 
innovation are fundamental to the existence and 
sustainability of companies. The importance of climate 
change and the increased interest of investors and other 
stakeholders in environmental, social and governance 
(ESG) information require companies to adopt ESG-
focused business strategies. Therefore, internal audit 
takes a dynamic role in promoting an organisational 
culture that values transparency, accountability and 
commitment to sustainability. The research approach is at 
two dimensions. The first dimension considers the 
literature review of specific conceptual approaches to 
internal audit from the perspective of environmental, 
social, governance factors. The second dimension is 
quantitative research and consists in identifying the 
degree of compliance of companies in the pharmaceutical 
industry listed on the Bucharest Stock Exchange with the 
social requirements of good corporate governance in the 
pandemic and post-pandemic periodic. This is 
complemented by the development of a framework for 
internal audit from a social perspective. The results of the 
research revealed the convergence towards more value 
generated by internal audit in the ESG context, but also 
the imperative need for companies to adopt and 
implement pro-active environmental, social and 
governance-oriented strategies. The results also revealed 
that both in the pandemic and post-pandemic period, the 
companies analysed in the pharmaceutical industry 
maintained and improved their social reporting. 
Key words: internal audit; ESG (Environmental, Social, 
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Introduction 
The global and dynamic economic environment, the socio-
economic impact of the COVID-19 pandemic period, 
climate change, rising stakeholder interest in ESG 
information and its transparency, innovative approaches to 
assessing company performance have generated 
increased attention and identification of sustainability-
oriented strategies.  
Companies, by focusing efforts on integrating ESG 
principles at all levels of the organisation, demonstrate not 
only a commitment to sustainability, but also a deep 
understanding of how these values contribute to long-term 
adaptability and innovation. As society faces 
unprecedented global challenges such as climate change 
and social disparities, the importance of integrating 
sustainability principles into the corporate framework has 
become an undeniable priority.  
Also, against the background of the dynamism of the 
current period, the function and responsability reporting 
are taking on a new scope, reflecting a significant 
evolution in stakeholder expectations and corporate 
governance requirements.   
In this context, the objective of the research is to identify the 
degree of compliance of companies in the pharmaceutical 
industry listed on the Bucharest Stock Exchange (BVB) with 
the social requirements of corporate governance, as well as 
to develop a framework for internal audit from a social 
perspective. Through this approach, internal audit, 
corporate governance and sustainability are interlinked to 
shape a more equitable and sustainable future.  
The research carried out reflects the vital role of internal 
audit in promoting and organisational culture that values 
transparency, accountability and sustainability, 
highlighting the need for continuous adaptation of internal 
audit practices to meet the demands and challenges of the 
contemporary ESG era. An approach such as this, is 
believed to, on the one hand improves the social and 
financial performance of companies and, on the other 
hand, strengthens their relationship with stakeholders, 
marking the importance of adapting to the needs and 
challenges of corporate sustainability.  
The research paper is structured as follows: the first 
section presents the literature review; the second section 
is devoted to the research methodology, followed by data 
analysis and processing. Results and discussion are 
presented in the fourth section, and the last section is 
devoted to conclusions, research limitations and future 
research directions. 

1. Literature review 
In the literature, internal audit approaches are varied and 
in line with global and socio-economic trends. The results 
of the research conducted by Harashes and Provasi 
(2022), based on information from companies listed on the 
Milan Stock Exchange from 2016 to 2019, revealed that 
the purpose of internal audit is to provide an objective 
analysis of internal controls and processes in order to 
determine the effectiveness and efficiency of governance 
and risk management.  
In the context of the growing importance of corporate 
social responsibility (CSR) and consumer demands for 
greater transparency, research by Idowu and Rahim 
(2014) based on agency theory highlights the importance 
of social auditing as an essential tool for promoting 
accountability within companies. Also, for organisations, 
social audit is a way to assess the effectiveness of CSR 
initiatives and determine future investment directions. In 
the face of today’s global challenges, such as mass 
species extinction and climate change, the strategic use of 
social auditing is essential to mobilise the innovative 
capacity of businesses to address these issues, thereby 
contributing to a sustainable and equitable future.  
At the same time, research by Dineva (2019) reveals the 
fundamental function of internal audit in supporting and 
evaluating social responsibility strategies, emphasising the 
need to align its objectives with those of the organisation 
and to continuously improve auditors’ CSR expertise.  
Prodanova et al (2023) address the importance of internal 
audit from an ESG perspective in the context of 
sustainable corporate development. ESG auditing, 
grounded in the environmental, social and business risk 
management pillars, is important for assessing and 
improving the performance of organisations. The authors 
believe that such audits are a vital tool for identifying a 
company’s strengths and weaknesses in the area of social 
responsibility and sustainability, helping to develop 
strategies for improving market position and meeting 
stakeholder expectations.  
Eulerich et al (2022) bring to the fore the role of internal 
auditors in ESG disclosure and assurance. Therefore, the 
results of their research show a significant link between 
the maturity of the organization and the internal audit 
function in ESG matters and the level of reporting and 
assurance of ESG information.  
Lee et al (2022) develop a broad perspective on internal 
auditors’ perceptions of their role in relation to ESG. They 
highlight the discrepancy between the skills currently held 
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by internal auditors and future demands, emphasising the 
need for skills development to anticipate and respond to 
emerging stakeholder needs related to ESG.  
For the integration of ESG criteria into internal audit Soh 
and Martinov-Bennie (2018) believe that executive 
management support and transparent communication of 
sustainability information is necessary. They also 
identified factors that motivate internal auditors’ 
participation in sustainability-related assurance and need 
for internal auditors to continuously adapt to the dynamics 
and requirements of the ESG context. 
In another perspective, Lenz and Hoos (2023) recommend 
a model for internal auditors that includes a development 
of the new audit work component in addition to assurance 
and consulting work. With this new vision, the traditional 
barriers to internal audit will be overcome and internal 
auditors will be encouraged to become active builders in 
organisations’ ESG strategies.  
Rakipi and D’Onza (2023) discuss the role of internal audit 
in ESG by integrating the impact of the organisation’s 
ESG maturity and the importance of the relationship 
between the audit committee and the Chief Executive 
Officer (CEO). The results of the study, based on 
interviews with professionals in 15 large Italian 
companies, indicate that internal audit’s involvement in 
ESG differs according to the level of ESG maturity and the 
actor perceived as most important: the audit committee or 
the CEO. In companies with high ESG maturity, the focus 
is on ensuring ESG practices, while in companies with low 
ESG maturity, the focus is on legal compliance and 
preventing unethical behaviour. The results also highlight 
the need for internal audit to adapt to the organisation’s 
ESG priorities, thus contributing to transparent and 
accountable corporate governance.  
DeSimone et al (2020) explore factors associated with 
internal audit involvement in sustainability-related audit 
engagements, such as country of origin, listing status, 
sustainability reporting and age, highlighting a trend of 
resistance from entities in Anglo-Saxon countries (United 
Kingdom, Ireland, United States, Canada, Australia, New 
Zealand, South Africa, India) to integrate the internal audit 
function into these processes, in contrast to a greater 
receptiveness from listed organisations.   
Based on the theory of internal control and audit quality, 
Suyon (2023) studied the relationship between the 
accounting experience of internal control managers, 
internal audit directors and audit quality in the context of 

ESG for Korean companies. It highlighted the importance 
of an integrated and in-depth approach to assessing and 
improving internal audit practices in the area of 
sustainability. Thus, it outlines the need for a focused 
effort on developing and adapting internal auditors’ skills 
to meet the complex requirements generated by ESG 
factors, marking an important milestone in the evolution of 
responsible and forward-looking corporate governance. 
In terms of ESG, considered as pillars of corporate 
sustainability, Wang et al (2021) and Simpson et al (2021) 
emphasize the need for symmetry between corporate 
activities, environmental protection and collective/social 
well-being by applying structure, agency, legitimacy, 
stakeholder and institutional theory. These principles, 
which include green management practices, ethical 
interactions with employees and communities, and 
transparent governance, go beyond strengthening the 
market position and reputation of economic entities, 
developing an important framework for combating global 
issues such as climate change and social disparities.  
Given that internal audit is an important player in 
corporate governance and corporate social responsibility, 
Chan et al (2020) analyse the correlation between 
corporate social responsibility exposures and corporate 
governance structure and highlight the characteristics of 
strong corporate governance, such as high quality audit, 
competent audit committees, extended tenure periods for 
auditors, and low frequency of auditor turnover in contrast 
to entities that do not pay attention to this dynamic.  
The research conducted reveals that the conceptual 
approaches presented converge towards the added value 
generated by internal audit in the context of ESG, robust 
corporate governance architectures and pro-active internal 
audit, which highlights the key function of internal audit 
and the internal audit committee in catalysing 
sustainability and corporate responsibility.  

2. Research methodology  
In order to achieve the objectives of the research, 
which aims to identify the degree of compliance of 
pharmaceutical companies listed on the BVB with 
corporate governance requirements from a social 
perspective, as well as to develop a framework for 
internal audit in this dimension, I used quantitative 
research methodology. I also used the disclosure 
index based on content analysis.  
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In order to identify the degree of compliance of 
pharmaceutical companies listed on the BVB with 
corporate governance requirements from a social 
perspective, according to the ESG Reporting Guidelines 
issued by the BVB, I investigated the Annual Sustainability 
Reports and the information available on the official 
websites of pharmaceuticals companies for the period 
2020-2022. In the data selection process, I considered 
only the social component of the ESG criteria, as per the 
requirements specified in the BVB ESG Reporting 
Guidelines. 
European ESG legislation includes several key initiatives, 
such as the Corporate Sustainability Reporting Directive 
(CSRD), which proposes to bring sustainability reporting 
to the same level as financial reporting, and the 
Sustainable Corporate Due Diligence Directive (SCDD), 
which proposes to promote sustainable and responsible 
corporate behaviour along global value chains. The 
implementation of mandatory non-financial reporting in 
Romania brings the country in line with European 
sustainability standards, applying to large companies with 
more than 500 employees or companies listed on the 
stock exchange. They must report annually on ESG 
details, including environment impact and social practices, 
respecting reporting criteria that refer to transparency and 
continuity, compliance with EU regulations and adoption of 
ESG standards such as the Global Reporting Initiative 
(GRI) or Sustainability Accounting Standards Board 
(SASB).  
The option for this period is argued by identifying the 
impact of the COVID-19 pandemic and post-pandemic on 
the degree of compliance of pharmaceutical companies 
listed on the BVB with corporate governance requirements 
from a social perspective. As for the choice of the industry 
typology, argue it, on the hand, by the social importance it 
has at local and global level, and, on the other hand, by 
providing a complex perspective on the pharmaceutical 
industry in Romania, presenting diverse business models, 
adapted to both local and international market needs.  
The companies in the pharmaceutical industry listed on 
the BVB included in the analysed sample are the 
following: Biofarm S.A, Remedia S.A, Antibiotice S.A, 
Ropharma S.A, Zentiva S.A. 
Biofarm, a long-established company founded in 1921 is 
focused on the production and marketing of generic 
medicines, supplements and dermato-cosmetic products, 
responding to the diverse needs of patients through 
innovation and quality. Before the shares of this company 

were listed on the BVB, they were traded on the RASDAQ 
market (formerly the Bucharest electronic stock exchange) 
in the basic category. The shareholding structure as at 
31.12.2023 is dominated by an Alternative Investment 
Fund for retail investors (F.I.A.I.R), which holds more the 
half of the shares, illustrating majority control, as and 
closed-end, diversified Alternative Investment Fund for 
retail investors holds almost 37% of the company. 
Individuals and other legal entities complete the 
shareholder base (almost 12%) contributing to the 
diversity and stability of investors in the company.  
Farmaceutica REMEDIA, established in 1991 and 
specialising in the distribution of pharmaceutical products 
and with its own network of pharmacies, focuses on 
innovation and adaptability, reflecting the dynamics of the 
market. Almost 82% of the company’s shares as at 
31.12.2023 are held by the Chairman of the Board 
Directors, with de difference up to 100% distributed to 
individuals (13.8%) and legal entities (4.7%).  
Antibiotice, founded in 1955, is nationally and 
internationally recognized for the production capacity and 
the diversity of its portfolio, and is also export-oriented to 
reach wider markets. As of 31.12.2023, 53% of the shares 
are held by the Ministry of Health and almost 30% of the 
shares are held by a closed-ended, diversified alternative 
investment fund, with the remainder allocated to 
individuals and companies. In December 2023, the 
company achieved Gold Level Recognition with 90 points 
(out of maximum of 100) in the most important 
Sustainability ranking in Romania, and in May 2023 it was 
awarded at the Gala of Sustainable Companies in 
Romania for its campaigns in 2022.  
Ropharma, with its origins in the state enterprise “Oficiul 
Farmaceutic Iaşi”, established in 1952, brings to the 
forefront the production and distribution of medicines and 
supplements, with a focus on research and development 
to bring innovative pharmaceutical solutions to the market. 
In terms of shareholding structure, three companies 
originating from Cyprus hold 62.2%, while individuals hold 
18.6% and legal entities 18.2%.  
Zentiva, founded in 1930 is now part of the Zentiva Group 
as its parent company; originally known as Sicomed and 
eventually acquired by the Sanofi Group, and eventually 
acquired by Advent International, it focused on the 
production and marketing of generic medicines, facilitating 
patient access to effective and affordable treatments. 
Approximately 96% of the shares are held by the Zentiva 
Group, with the remaining 4% held by individuals.  
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The disclosure index was constructed in a dichotomous 
manner, scoring 1 if social information is disclosed in the 
Annual Sustainability Reports and 0 if it is not. 
Accordingly, the disclosure index can take values between 
0 and 1. Thus, the closer the scores are to 1, the more 
social information is presented in the Integrated Reports 
published by companies in the pharmaceutical industry 
and, therefore, the higher the company’s compliance with 
the BVB ESG Reporting Guidelines.  
From a mathematical point of view, the information 
disclosure index is calculated according to the 
following formula (Giner de los Rios, 1995): 

 
DI = disclosure index; 
di = 1 if relevant information is identified, 0 otherwise;  
m = number of items actually disclosed; 
n = maximum number of items that can be disclosed.  
The content analysis was based on integrated reports 
published by pharmaceutical companies on their official 
websites for the period 2020 – 2022. This is the latest date 
for which the sampled companies had published their 
integrated reports at the time of our analysis, as those for 
FY 2023 had not yet been published. The criteria 
considered for this were: staff turnover freedom of 
association and collective negotiation, employee health 
and safety and human rights.  
Staff turnover: companies must report staff turnover 
expressed as a percentage. This is calculated by dividing 
the number of employees who left the organisation in one 
year by the average number of employees in the same 

year. A high percentage may indicate problems with 
employee satisfaction of working conditions.  
Freedom of association and collective negotiation: 
companies must provide information on the percentage of 
employees covered by collective agreements. In addition, 
a description of initiatives taken to promote the right to 
free association and collective negotiation is required.  
Workplace health and safety: information reported by 
companies should include details of the implementation of 
a health and safety management system, its component 
elements and the proportion of operations that are 
covered. Specific performance indicators, such as the 
number of workplace accidents or fatalities, over a three-
year period are also needed to allow performance to 
evolve over time.  
Human rights policy: companies must provide information 
related to the official human rights policy that extends to 
suppliers and business partners.  
Human rights due diligence: companies must provide 
information on the assessment of risks of human rights 
violations in their operations and in the value chain.   
Based on these, developed a checklist of information 
disclosed by companies according to these criteria 
mentioned.  

3. Data processing and analysis 
Following the research methodology presented above, I 
developed a checklist of information disclosed by 
companies according to the criteria: staff turnover, 
freedom of association and collective negotiation, 
employee health and safety, human rights policy and 
human rights due diligence (Table no. 1).  

 
Table no. 1. Checklist of information disclosed by companies and their disclosure 

ESG criteria according to the BVB ESG 
Reporting Guidelines 

2020 2021 2022 2021 2022 2020 2021 2022 2020 2021 2022 
Biofarm  REMEDIA Antibiotice  Zentiva  

Staff turnover 1 1 1 0 1 1 1 1 0 0 0 
Liberty of association and collective negotiation  1 1 1 0 1 1 1 1 1 1 1 
Health and safety of employees 1 1 1 1 1 1 1 1 1 1 1 
Human rights policy 1 1 1 1 1 1 1 1 1 1 1 
Due diligence for human rights 0 1 1 1 1 1 1 1 1 1 1 

Source: own projection 
 
The Disclosure Index (Di), which measures the 
degree of disclosure for each company and 

each year, is presented in Table no. 2 and 
Figure no. 1. 
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Table no. 2. Social disclosure index of pharmaceutical companies listed on the BVB 
Biofarm  REMEDIA Antibiotice  Zentiva  

2020 2021 2022 2021 2022 2020 2021 2022 2020 2021 2022 
0,8 1 1 0,6 1 1 1 1 0,8 0,8 0,8 

Source: own projection 
 
The results show differences between companies in the 
extent of social disclosure. The disclosure index ranges 
from 0.6 to 1, reflecting the fact that all companies 
analysed comply with the social criteria specified in the 
BVB ESG Reporting Guidelines.  
Antibiotice S.A has maintained a perfect level of social 
disclosure in each of the three years under review, 
reflecting consistent and comprehensive transparency. 
Biofarm S.A and Remedia S.A improved their disclosure 
index from 0.8 and 0.6, respectively, in 2020, reaching full 

disclosure in 2021 and 2022. The upward trend in the 
disclosure index could be explained by the COVID-19 
prevention measures adopted by companies during the 
pandemic period, but also by increased investor interest in 
the social component and long-term performance of 
companies.  
At the other end of the scale, Zentiva S.A maintained a 
relatively constant level of disclosure over the three years, 
with a disclosure index of 0.8. The sticking point in the 
company’s social disclosure is staff turnover. 

 
Figure no. 1. Social disclosure index for pharmaceutical companies listed on the BVB 

 

 
Source: own projection 
 
The average value for the social disclosure index at the 
level of the analysed sample shows an upward trend, 
suggesting that the compliance of the analysed 

companies with the social criteria specified in the BVB 
ESG Reporting Guidelines has improved in the post-
pandemic period (Table no. 3).  

 
Table no. 3. Average value of social disclosure index for companies in the pharmaceutical industry,  

listed on the BVB 
Period Average value of the social disclosure index 
2020 0,80 
2021 0,85 
2022 0,95 

Source: own projection 
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In the context of increasing relevance of social information 
for investors and other stakeholders, internal audit is 
becoming the main player in corporate governance, in 
assessing and improving the performance of companies in 
the pharmaceutical industry, in developing strategies for 
improving market position and meeting stakeholder 
expectations.  

4. Results and discussions 
The analysis shows a diversity of initiatives and 
approaches among these companies, from implementing 
protective measures for employees in the context of the 
COVID-19 pandemic, to promoting education and sport as 
part of community commitments.  
A comparative analysis of the social information in the 
ESG Reporting Guidelines issued by the BVB with the 
information disseminated by companies shows 
discrepancies between the guidelines’ recommendations 
and actual reporting in terms of the social dimension of 
ESG. This is the context in which internal auditing comes 
into play, whose approach from a social ESG perspective 
is important to reflect how companies in the 
pharmaceutical industry address and integrate the social 
dimension into their strategies, processes and activities. 
Each company, through specific initiatives, demonstrates 
a commitment to social responsibility, highlighting a 
proactive approach to health risk management, employee 
development and community support.  
It is therefore imperative that entities provide detailed 
information on staff turnover rates and describe the 
measures taken to improve employee retention, including 
specific information on the training programmes offered 
and their impact on company and employee performance. 
Establishing clear performance appraisal processes, 
including evaluation criteria and the effects of these 
evaluations on employee development, will contribute to 
the continuous improvement of social performance and 
increase competitiveness in the capital market. 
Implementing these recommendations will strengthen 
stakeholder and investor confidence, demonstrating a 
strong commitment to social responsibility and 
sustainability. This, at the same time, will facilitate a more 
structured and consistent approach to improving and 
reporting on practices related to the social dimension of 
ESG.  
Additionally, assessing and reporting on the specific 
impact of the company’s activities on local communities 

will highlight social and environmental initiatives, thereby 
improving the companies’ connection with the 
environment and society. This extended engagement will 
highlight not only the contribution of companies to 
sustainable development, but also their active role in 
promoting a better future for all members of the 
community.  
As well as improving the transparency and specificity of 
reporting, companies should prioritise ongoing dialogue 
with all stakeholders, including employees, customers, 
suppliers and local communities. This dialogue will help 
identify expectations and adjust ESG strategies 
accordingly, enabling companies to respond more 
effectively to emerging challenges and opportunities in the 
area of corporate social responsibility.  
Considering that, from a social perspective, internal audit 
adds value to the company, supports it in achieving its 
objectives, and becomes an essential factor in companies’ 
strategies to effectively navigate and respond to ESG 
requirements, we propose a general framework of internal 
audit from this perspective. Thus, by focusing on the 
social aspects of ESG based on the results obtained on 
the degree of compliance of companies in the 
pharmaceutical industry listed on the BVB and by using 
the Internal Auditing Standards, the general framework of 
internal audit from a social perspective could be 
articulated on the following sections:  
A. Objective: internal audit on ESG analyses the impact 
of the organisation in social areas, providing 
recommendations to improve performance and increase 
sustainability. The objective is to present a consistent 
picture of the risks and opportunities related to the social 
component and the operability of internal systems to 
manage them.   
B. Scope: social engagement looks at how the company 
takes social responsibility, including the treatment of 
employees, relations with local communities, working 
conditions, workplace health and safety, diversity and 
inclusion. It also assesses the company’s contribution to 
the social and economic development of the communities 
in which it operates.  
C. Users of the internal audit framework from a social 
perspective:  
 Senior Management and Board of Directors – uses 

information to embed sustainability and social 
responsibility into corporate culture and business 
tactics, rectifying the debt to ethical and sustainable 
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practices. At the same time, this information is used to 
recognise social risks that may alter the company’s 
reputation and to take steps to mitigate them to an 
acceptable level or to eliminate them;   

 Shareholders and investors – use the data to assess 
the company’s social performance, making responsible 
investment decisions more accessible. At the same 
time, the information contributes to transparency 
issues, which build investor confidence;  

 Employees – information that relates to ethical 
applications, training and development programs and 
sustainability assurance can advance employee 
satisfaction and have a positive impact on employee 
retention; 

 Supervisory authorities – data are used to observe 
compliance with legislation relating to labour and social 
practices; 

 Partners and suppliers – data on social principles 
allows partners and suppliers to evidence issues 
related to social risks present in the supply chain, but 
also other issues related to labour and employee 
rights;   

 Community – information is used to develop a 
framework for positive dialogue between the company 
and the community, thus promoting civic engagement.  

D. Internal audit principles: 
 Transparency: this requires clear, complete and timely 

communication of significant information about the 
audit purpose, objectives, methodology and results to 
stakeholders, ensuring understanding of the approach, 
process and results, thereby supporting accountability 
and trust;  

 Comparability: a principle that ensures that audit 
methods, procedures and reporting are consistent 
across audits or time periods to allow comparison of 
the organisation’s results; 

 Relevance: a component that involves focusing the 
audit on issues of key importance to all stakeholders, 
allowing for the efficient placement of resources and 
the aggregation of information that is significant to 
decision making, thereby providing the information 
needed to assess performance against their 
objectives.  

E. Internal audit criteria: more than compliance with 
international standards, internal audit criteria on ESG must 

also reflect compliance with industry-specific 
requirements: the pharmaceutical industry faces a number 
of unique ESG challenges and responsibilities, including 
research ethics, access to medicines, customer safety and 
the environmental impact of manufacturing. Audit criteria 
should reflect these specific issues, assessing how 
pharmaceutical companies manage their social and 
environmental responsibilities in accordance with the 
highest ethical and professional standards.  
F. Internal audit methodology: to measure the 
performance of the social component of ESG, it is 
recommended to apply dedicated assessment tools that 
include well-defined sustainability indicators. These 
indicators should be aligned with international reporting 
standards such as the Global Reporting Initiative (GRI) 
Guidelines, the Sustainability Accouting Standard Board 
(SASB) and Sustainability Standards on the Task Force 
on Climate-related Financial Disclosures (TCFD) 
Frameworks. Indicators may include board diversity, 
employee retention rate and transparency in financial 
reporting. 
G. Internal audit process: involves preparing for the 
audit, including selecting an audit team with diverse 
expertise and creating a detailed plan setting out the audit 
objectives and methodology. In the execution phase, data 
collection and analysis is carried out using a variety of 
methods, from interviews to documentation review, to 
assess the company’s compliance with the principles of 
the social component of ESG. The end of the process is 
the drafting and presentation of an internal audit report 
containing findings, recommendations and action plans, 
providing a solid basis for continuous improvement of the 
company’s social practices.  
H. Monitoring and continuous improvement: involves 
creating a structured process to ensure effective 
implementation of internal audit recommendations. This 
includes the development of a detailed action plan with 
deadlines and designated responsible parties, and the 
implementation of a system to monitor progress. To 
promote continuous improvement, companies should 
conduct regular performance reviews of the social 
component of ESG, integrate stakeholder feedback and 
adjust social objectives and strategies according to the 
results and new challenges. 
I. Communicating results: a feature that ensures 
transparency and prompts action for improvement. It aims 
to produce a preliminary audit report presenting views, 
analysis and guidance in a clear and procedurally 
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bounded process. The communication procedure should 
include internal guidance to management and teams, as 
well as external information to investors, clients and other 
stakeholders, using communication methods that ensure a 
consistent spread.  

Conclusions 
The literature review revealed the growing trend of internal 
audit approaches in the context of ESG. The conceptual 
issues addressed converge towards the value generated 
by internal audit in the ESG context, the role of internal 
audit in assessing and improving the performance of 
organisations, the need for internal auditors to 
continuously adapt to the dynamism and requirements of 
the ESG context, the importance of the relationship 
between the audit committee and the CEO, and internal 
audit as an important player in corporate governance and 
corporate social responsibility.   
The research carried out highlights the interest of 
pharmaceutical companies listed on the BVB to 
integrate social principles into their corporate 
strategies and to conform to the social criteria 
specified in the BVB ESG Reporting Guidelines. Also, 
the social initiatives related to the pandemic period 
have generated an upward trend in companies’ 
compliance with the social criteria specified in the 
Guidelines. In this regard, Biofarm S.A and Remedia 
S.A improved their disclosure index from 0.8 and 0.6, 
respectively, in 2020, reaching full disclosure in 2021 
and 2022. Studies in the literature (Pozzoli et al, 2022) 
have shown an increase in ESG disclosure activities in 
the context of the pandemic. 

Antibiotice S.A maintained a perfect level of social 
disclosure throughout the period analysed, while Zentiva 
S.A, maintained a relatively constant level of disclosure 
throughout the three years, with a disclosure index of 0.8. 
In view of the role of internal audit, which is to add value to 
the company, and the importance of the social component 
of ESG in the companies analysed, we considered it 
appropriate to propose a general framework of internal 
audit from a social perspective, which, through its 
coordinates, could substantiate in an understandable, 
exhaustive, relevant and transparent manner, the way in 
which these companies approach and integrate the social 
dimension in their strategies, processes and activities. A 
strong internal audit function from a social ESG 
perspective contributes to improving the company’s 
reputation, attracting investment, preventing risks and thus 
indirectly impacting financial performance. 
In terms of research limitations, one of these is the 
limitation of companies to the pharmaceutical industry. 
However, although the research only reported on 
companies in the pharmaceutical industry listed on the 
BVB, the research results are not affected. 
As future research directions, the analysis will be 
extended to companies from other industries, listed on the 
stock exchange, but also to other ESG factors. 
Although quantifying the direct impact of internal audit 
from a social perspective on company earnings is difficult, 
due to the diversity of variables influencing financial 
performance, effective implementation of ESG practices 
can contribute to improving company reputation, attracting 
investment and reducing risk, thus indirectly impacting 
financial performance. 

 
BIBLIOGRAPHY 

 
1. Alkayed, H., Yousef, I., Hussainey, K., Shehadeh, E. 

(2023), The impact of COVID-19 on sustainability 
reporting: A perspective from the US financial 
institutions. Journal of Applied Accounting Research, 
pp. 279-297. 

2. ANTIBIOTICE S.A. (2020), Raport Anual 2020 
[Online] available at: https://www.antibiotice.ro/ 
rapoarte-non-financiare/ 

3. ANTIBIOTICE S.A. (2021), Raport Anual 2021 
[Online] available at: https://www.antibiotice.ro/ 
rapoarte-non-financiare/ 

4. ANTIBIOTICE S.A. (2022), Raport Anual 2022 
[Online] available at: https://www.antibiotice.ro/ 
rapoarte-non-financiare/ 

5. BIOFARM S.A. (2020), Raport Anual 2020 
[Online] available at: 
https://www.biofarm.ro/guvernanta-
corporativa/raportare-nonfinanciara 

6. BIOFARM S.A. (2021), Raport Anual 2021 
[Online] available at: 
https://www.biofarm.ro/guvernanta-
corporativa/raportare-nonfinanciara 

https://www.antibiotice.ro/
https://www.antibiotice.ro/
https://www.antibiotice.ro/
https://www.biofarm.ro/guvernanta-
https://www.biofarm.ro/guvernanta-


 Internal Audit from ESG Perspective. Pharmaceutical Industry Experience  
 

No. 3(175)/2024 579

  
7. BIOFARM S.A. (2022), Raport Anual 2022 [Online] 

available at: https://www.biofarm.ro/guvernanta-
corporativa/raportare-nonfinanciara 

8. Bonrath, A., Eulerich, M., Lopez, K. (2022), Internal 
Auditor's Role in ESG Disclosure and Assurance: An 
Analysis of Practical Insights. Corporate Ownership 
& Control, Volume 20. 

9. Bursa de Valori Bucureşti (2022), Ghid privind 
raportarea ESG. Available at: 
https://m.bvb.ro/AboutUs/MediaCenter/PressItem/Bu
charest-Stock-Exchange-launches-its-first-ESG-
guidelines-with-the-support-of-European-Bank-for-
Reconstruction-and-Development/5631 

10. Chan H.S., Creel S.T., Song, Q., Yurova V.Y. (2021), 
Does CSR reporting indicate strong corporate 
governance?. International Journal of Accounting & 
Information Management, pp. 27-42. 

11. DeSimone, S., D'onza, G., Sarens, G. (2020), 
Correlates of internal audit function involvement in 
sustainability audits. Journal of Management and 
Governance, pp. 562-591. 

12. Dineva, V. (2019), The Role of Internal Audit in 
Corporate Social Responsibility Strategies. 
Economic Alternatives, Issue 2, pp. 287-295. 

13. Comisia Europeană, Directivă a Parlamentului 
European şi a Consiliului de modificare a Directivei 
2013/34/UE, a Directivei 2004/109/CE, a Directivei 
2006/43/CE şi a Regulamentului (UE) nr. 537/2014 
în ceea ce priveşte raportarea de către întreprinderi 
de informaţii privind durabilitatea, Bruxelles 
21.04.2021. 

14. Comisia Europeană, Directivă a Parlamentului 
European şi a Consiliului privind diligenţa necesară 
în materie de durabilitate a întreprinderilor şi de 
modificare a Directivei (UE) 2019/1937, Bruxelles 
23.02.2022. 

15. Fuadah L. L., Mukhtaruddin, M., Isni, A., Arisman, A. 
(2022), The Ownership Structure, and the 
Environmental, Social, and Governance (ESG) 
Disclosure, Firm Value and Firm Performance: The 
Audit Committee as Moderating Variable. 
Economies. 

16. Giner, B. (1995) „La divulgacion de informacion 
financiera: una investigacion empirica, Instituto de 
Contabilidad y Auditoria de Cuentas, Madrid. 

17. Global Reporting, GRI Standards, Universal 
Standards, revised 2021. 

18. Harasheh, M., Provasi, R. (2022), A need for 
assurance: Do internal control systems 
environmental, social, and governance factors?. 
Corporate Social Responsibility and Environmental 
Management, pp. 384-401. 

19. ISSB, The international applicability of the SASB 
Standards, decembrie 2023. 

20. Jaehong, L., Suyon, K., Eunsoo, K. (2022), 
Environmental Responsibility, Social Responsibility, 
and Governance from the Perspective of Auditors. 
International Journal of Environmental Research and 
Public Health. 

21. Lenz, R., Hoos, F. (2023), The future role of the 
internal audit function: Assure. Build. Consult. 
EDPACS: The EDP Audit, Control, and Security 
Newsletter, Volume 67, pp. 40-52. 

22. Mahmudur, M.R., Idowu O.S. (2015), Social Audit 
Regulation. Development, Challenges and 
Opportunities. Springer, pp. 1-325. 

23. Pozzoli, M., Pagani, A., Paolone, A. (2022), The 
impact of audit committee characteristics on ESG 
performance in the European Union member states: 
Empirical evidence before and during the COVID-19 
pandemic. Journal of Cleaner Production, pp. 1-13. 

24. Rakipi, R., D'Onza, G. (2023), The involvement of 
internal audit in environmental, social, and 
governance practices and risks: Stakeholders' 
salience and insights from audit committees and 
chief executive officers. Wiley, pp. 1-14. 

25. REMEDIA S.A. (2021) Raport Anual 2021 [Online] 
available at: https://corporate.remedia.ro/wp-
content/uploads/2022/03/Raport-Nonfinanciar-ESG-
2021_RO-1.pdf  

26. REMEDIA S.A. (2022) Raport Anual 2022 [Online] 
available at: https://corporate.remedia.ro/wp-
content/uploads/2023/05/REMEDIA_Raport-de-
Sustenabilitate_2022.pdf 

27. Simpson, S.N.Y., Otchere, F.A., Ahadzie, R. (2022), 
Assurance of environmental, social and governance 
disclosures in a developing country: perspectives of 
regulators and quasi-regulators. Accounting Forum, 
pp. 109-133. 

28. Soh, D.S.B., Martinov-Bennie, N. (2015), Internal 
auditors' perceptions of their role in environmental, 
social and governance assurance and consulting. 
Managerial Auditing Journal, pp. 404-421 

https://www.biofarm.ro/guvernanta-
https://m.bvb.ro/AboutUs/MediaCenter/PressItem/Bu
https://corporate.remedia.ro/wp-
https://corporate.remedia.ro/wp-


 Antonella Maria TIMIŞ 
 

 

AUDIT FINANCIAR, year XXII 580

  
29. Soh, D.S.B., Bennie, N.M. (2018), Factors 

associated with internal audit's involvement 
environmental and social assurance and consulting. 
Revista Wiley, pp. 404-421. 

30. Suyon, K. (2023), Internal Control Managers' 
Accounting Experiences on Audit Quality – Focus on 
ESG. International Journal of Financial Studies, pp. 
1-14. 

31. Ting-Ting, L., Wang, K., Toshiyuki, S., Wang D. 
(2021), ESG: Research Progress and Future 
Prospects. Sustainability. 

32. Prodanova, N., Tarasova, O., Sotnikova, L. (2023), 
ESG audit and its fundamental concepts. 
TransSiberia, pp. 2-7. 

33. ZENTIVA S.A. (2020). Raport Anual 2020. 
[online] available at: 
<https://bvb.ro/infocont/ 
infocont21/SCD_20210428143813_SCD-
Raport-Anual-2020.pdf> [Accesat 
03.06.2022] 

34. ZENTIVA S.A. (2021). Raport Anual 2021. 
[Online] available at: 
https://www.zentiva.ro/news/2022/2022-
09-30-sustainability-report-2021 

35. ZENTIVA S.A. (2022). Raport Anual 2022. 
[Online] available 
at:https://www.zentiva.ro/ news/2023/gru-
pul-zentiva-publica-raportul-de-
sustenabilitate-pe-2022

 

https://bvb.ro/infocont/
https://www.zentiva.ro/news/2022/2022-
https://www.zentiva.ro/





