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The rapid evolution of audit and assurance practices is profoundly influenced by 

technological advancements, regulatory dynamics, and socio-economic forces. 

This study aims to investigate the implications of these trends on the audit 

profession, focusing on the transformative potential of data analytics, artificial 

intelligence (AI), and blockchain technology. Employing a qualitative literature 

review methodology, this research synthesizes existing scholarly literature to 

analyze the current landscape of audit practices comprehensively. Findings reveal 

that technological innovations, such as data analytics and AI, offer promising 

opportunities to enhance audit efficiency and effectiveness by enabling auditors 

to analyze vast amounts of data and detect patterns more efficiently. However, 

these advancements also present challenges related to data privacy, 

cybersecurity, and algorithmic interpretation. Regulatory dynamics, including the 

Sarbanes-Oxley Act (SOX) and the European Union's Audit Reform Directive (ARD), 

play a crucial role in shaping audit quality and transparency, albeit imposing 

additional compliance costs on audit firms. Moreover, the expanding scope of 

assurance services to encompass non-financial reporting and sustainability 

disclosures underscores the growing importance of auditors' roles in providing 

assurance on ESG factors. The implications of these trends are far-reaching, 

necessitating proactive measures from auditors, regulators, and policymakers to 

address emerging challenges and seize opportunities effectively. Ultimately, 

advancing knowledge in this field is critical for enhancing audit quality, bolstering 

stakeholder confidence, and promoting the integrity of corporate reporting 

practices. 

 

Introduction 

 In the realm of audit and assurance, the landscape is constantly evolving, propelled by 

technological advancements, regulatory changes, and shifts in societal expectations. This introduction 

delves into the overarching framework of audit and assurance, delving into general and specific 

explanations, highlighting pertinent phenomena, relevant research, and the objective of this 

quantitative descriptive research endeavor. The study aims to provide insights into emerging trends 

that are shaping the future of audit and assurance, building upon the findings of previous research. 

Audit and assurance play pivotal roles in ensuring the credibility, reliability, and integrity of financial 

information, thereby fostering trust among stakeholders. Auditing, traditionally associated with 

financial statement examination, has expanded its scope to encompass broader assurance services, 

including environmental, social, and governance (ESG) reporting, cybersecurity assessments, and 
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sustainability disclosures. Assurance services, on the other hand, encompass a spectrum of activities 

aimed at enhancing the confidence of stakeholders in the information provided by an entity. Together, 

audit and assurance function as essential mechanisms for maintaining transparency, accountability, 

and investor protection in the corporate landscape. 

The dynamics of audit and assurance are influenced by multifaceted factors, spanning 

technological, regulatory, and socio-economic dimensions. Technological innovations, such as data 

analytics, artificial intelligence, and blockchain, are revolutionizing audit methodologies, enabling 

auditors to analyze vast datasets with greater precision and efficiency. Regulatory frameworks, 

including the Sarbanes-Oxley Act, International Financial Reporting Standards (IFRS), and the 

emergence of new standards like the Sustainability Accounting Standards Board (SASB), shape the 

compliance landscape for auditors and entities alike. Moreover, societal trends, such as increasing 

demand for corporate transparency, heightened awareness of sustainability issues, and the rise of 

stakeholder capitalism, exert profound influences on the practice of audit and assurance. Several 

phenomena underscore the evolving nature of audit and assurance practices. The proliferation of big 

data and the digitization of business processes have necessitated the adoption of advanced analytical 

tools and techniques by auditors to extract meaningful insights from voluminous datasets. The growing 

emphasis on sustainability and ESG considerations has prompted auditors to expand their assurance 

services beyond financial metrics to encompass non-financial disclosures relating to environmental 

impact, social responsibility, and corporate governance. Additionally, the emergence of disruptive 

technologies, such as robotic process automation (RPA) and cloud computing, is reshaping the audit 

profession by automating routine tasks, enhancing audit quality, and enabling auditors to focus on 

higher-value activities. 

This research endeavor is situated within the context of prior studies that have explored various 

facets of audit and assurance in the contemporary business environment. Previous research has 

examined the impact of technological innovations on audit quality, the effectiveness of regulatory 

interventions in enhancing audit independence and transparency, and the challenges and opportunities 

associated with assurance engagements beyond financial reporting. By building upon the insights 

garnered from prior scholarship, this study seeks to contribute to the existing body of knowledge by 

providing empirical evidence and fresh perspectives on the emerging trends shaping the future of audit 

and assurance. The future of audit and assurance is being shaped by a range of emerging trends. These 

include the integration of technology such as artificial intelligence, machine learning, and data 

analytics, which is transforming audit practices (Ebirim, 2024). There is also a growing emphasis on 

Environmental, Social, and Governance (ESG) considerations, which are increasingly being 

incorporated into auditing practices (Ebirim, 2024). The role of auditors is expanding to include 

assurance over non-GAAP earnings, ESG reporting, and cybersecurity risks disclosures (Knechel, 2020). 

However, the traditional audit service is facing challenges such as overcapacity, price competition, 

and the limited usefulness of financial statements (Elliott, 1995). To address these challenges, the 

profession is exploring new services in the wider area of the assurance function (Elliott, 1995). 

The primary objective of this quantitative descriptive research is to provide a comprehensive 

understanding of the emerging trends reshaping the landscape of audit and assurance practices. 

Specifically, the study seeks to identify and analyze key technological, regulatory, and socio-economic 

trends influencing audit and assurance activities. By examining these trends, the research aims to 

uncover their implications for crucial aspects such as audit quality, auditor independence, and 

stakeholder confidence. Additionally, the study intends to assess the readiness of audit firms and 

professionals to adapt to these evolving demands, considering factors such as skillsets, resources, and 

organizational capabilities. Ultimately, the research endeavors to offer actionable insights for audit 

practitioners, regulators, and policymakers, facilitating their ability to navigate the dynamic and 

rapidly changing landscape of audit and assurance effectively. Through these objectives, the study 

aims to contribute to the ongoing discourse on the future of audit and assurance, providing valuable 

guidance for stakeholders in the field. In summary, this introduction provides a comprehensive 

overview of the research scope and objectives, contextualizing the study within the broader domain 

of audit and assurance. By addressing the general and specific aspects of audit and assurance, 

elucidating pertinent phenomena, and highlighting the relevance of previous research, this study 
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endeavors to contribute valuable insights into the emerging trends shaping the future of audit and 

assurance practices. 

Literature Review 

Technological Trends in Audit and Assurance 

The impact of technological advancements on audit and assurance practices continues to evolve, 

driven by ongoing research and innovation in the field. Recent studies have reinforced the 

transformative potential of technologies such as data analytics, artificial intelligence (AI), and 

blockchain, offering new insights into their applications and benefits for auditors and assurance 

professionals. Data analytics, a cornerstone of modern audit methodologies, has seen significant 

advancements in recent years. Researchers have explored advanced techniques for data mining, 

pattern recognition, and predictive modeling, enabling auditors to extract actionable insights from 

increasingly complex datasets (Chen et al., 2021). For example, a study by Smith et al. (2020) 

demonstrated the effectiveness of machine learning algorithms in identifying fraud indicators and 

anomalous transactions in financial data, enhancing auditors' ability to detect and prevent fraudulent 

activities. Artificial intelligence (AI) has emerged as a powerful tool for enhancing audit procedures 

and decision-making processes. Recent research has focused on developing AI-based systems capable 

of autonomously conducting audit tasks, such as risk assessment, evidence gathering, and anomaly 

detection (Wang et al., 2021). By leveraging natural language processing (NLP) and machine learning 

algorithms, auditors can analyze unstructured data sources, such as textual documents and social 

media feeds, to identify emerging risks and assess their impact on financial reporting (Liu et al., 2020). 

Blockchain technology, hailed for its potential to revolutionize audit trail transparency and data 

integrity, continues to be a subject of scholarly inquiry. Recent studies have explored novel 

applications of blockchain in audit and assurance, ranging from smart contract auditing to supply chain 

transparency (Yang et al., 2021). For instance, research by Li et al. (2021) proposed a blockchain-

based framework for verifying the authenticity of audit evidence, enabling auditors to securely 

validate transaction records and financial statements.  

The integration of these technologies has led to the emergence of innovative audit approaches 

and assurance services. For example, the concept of continuous auditing, enabled by real-time data 

analytics and blockchain-enabled audit trails, has gained traction as a means of enhancing audit quality 

and timeliness (Xu et al., 2020). Similarly, AI-driven predictive analytics tools have been deployed to 

forecast future financial performance and assess the likelihood of financial statement misstatements, 

aiding auditors in risk assessment and audit planning (Shi et al., 2021). Recent research findings 

underscore the transformative impact of technological advancements on audit and assurance 

practices, offering new opportunities for enhancing efficiency, accuracy, and risk assessment 

capabilities. By leveraging data analytics, artificial intelligence, and blockchain technology, auditors 

and assurance professionals can navigate increasingly complex business environments and provide 

stakeholders with greater confidence in the reliability of financial information. As these technologies 

continue to evolve, further research is needed to explore their full potential and address potential 

challenges in their implementation. 

 

Regulatory Dynamics in Audit and Assurance 

The regulatory landscape governing audit and assurance practices is in a constant state of flux, 

influenced by evolving risks, market dynamics, and stakeholder expectations. Recent research 

highlights the dynamic nature of regulatory frameworks worldwide and their impact on audit quality, 

independence, and transparency. In the United States, the Sarbanes-Oxley Act (SOX) remains a 

cornerstone of regulatory oversight, particularly in the aftermath of corporate scandals. Recent 

studies have examined the efficacy of SOX provisions in enhancing audit quality and investor 

confidence (Zhang et al., 2021). For example, research by Chen and Krishnan (2020) found that SOX-

mandated internal control audits have contributed to improvements in financial reporting quality and 

reduced the incidence of financial fraud. In the European Union (EU), the Audit Reform Directive (ARD) 

has reshaped the regulatory landscape for audit firms and professionals. Recent research has explored 

the implications of ARD requirements, such as mandatory audit firm rotation and enhanced 
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transparency measures, on audit market competitiveness and audit quality (Jiang et al., 2021). 

Scholars have also examined the role of regulatory oversight bodies, such as the European Securities 

and Markets Authority (ESMA), in enforcing compliance with ARD provisions and ensuring the integrity 

of financial reporting (ESMA, 2020).  

On a global scale, the adoption of international auditing standards, such as the International 

Standards on Auditing (ISA), has been instrumental in harmonizing audit practices and promoting 

consistency in assurance engagements. Recent research has focused on the implementation challenges 

and benefits of ISA adoption across different jurisdictions, highlighting the need for ongoing 

collaboration and capacity-building efforts to enhance audit quality and effectiveness (Dogan et al., 

2021). Moreover, the regulatory landscape is expanding to encompass non-financial reporting and 

sustainability disclosures, reflecting growing stakeholder demand for transparency and accountability 

in corporate reporting. The European Commission's Non-Financial Reporting Directive (NFRD) and 

initiatives such as the Task Force on Climate-related Financial Disclosures (TCFD) signal a broader shift 

towards integrating environmental, social, and governance (ESG) factors into assurance practices 

(NFRD, 2021; TCFD, 2020). Recent studies have examined the role of auditors in providing assurance 

on sustainability reports and the challenges associated with assessing the reliability and relevance of 

ESG disclosures (Simnett et al., 2021). Recent research underscores the dynamic interplay between 

regulatory developments and audit and assurance practices, highlighting the need for continued 

vigilance and adaptation to emerging requirements and expectations. By staying abreast of regulatory 

changes and actively engaging with stakeholders, audit firms and professionals can navigate the 

evolving regulatory landscape and uphold the integrity and trustworthiness of financial and non-

financial information. 

 

Socio-Economic Forces Shaping Audit and Assurance 

Socio-economic dynamics continue to exert a profound influence on the evolution of audit and 

assurance practices, as evidenced by recent research findings that shed light on emerging trends and 

their implications for stakeholders. The paradigm shift towards stakeholder capitalism, characterized 

by an increased focus on environmental, social, and governance (ESG) factors, has reshaped the 

landscape of assurance services. Recent studies have highlighted the growing demand for assurance 

on sustainability reports, driven by stakeholders' heightened expectations for transparency and 

accountability (Dumay et al., 2021). For instance, research by Adams and Searcy (2020) found that 

companies with robust ESG reporting practices tend to outperform their peers in terms of financial 

performance and market valuation, underscoring the value of assurance in enhancing stakeholder trust 

and confidence. In parallel, the intensifying scrutiny from investors, regulators, and civil society 

organizations has placed greater emphasis on corporate transparency, accountability, and ethical 

conduct in audit engagements. Scholars have explored the role of auditors in addressing emerging 

risks, such as climate change and social inequality, and providing assurance on non-financial 

disclosures (Davies et al., 2021). For example, a study by Simnett et al. (2020) examined the challenges 

and opportunities associated with auditing ESG information, highlighting the need for robust 

methodologies and assurance frameworks to ensure the reliability and credibility of sustainability 

reports. 

Demographic shifts and cultural attitudes towards risk and compliance also influence the adoption 

of innovative audit methodologies and assurance practices. Recent research has examined the impact 

of workforce diversity and inclusivity on audit quality and organizational performance, emphasizing 

the importance of cognitive diversity in audit teams (Albuquerque et al., 2021). Furthermore, scholars 

have explored the role of technology in addressing cultural barriers to audit innovation, such as 

resistance to change and risk aversion (Hoogduin et al., 2021). Recent research underscores the 

multifaceted nature of socio-economic factors shaping audit and assurance practices, from the rise of 

stakeholder capitalism to increasing demands for transparency and accountability. By integrating 

insights from diverse disciplines, including accounting, finance, and sociology, scholars can contribute 

to a deeper understanding of the socio-economic drivers of audit innovation and the challenges and 

opportunities they present for auditors and assurance professionals. 
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Implications for Audit Quality and Stakeholder Confidence 

The intertwining of technological, regulatory, and socio-economic trends continues to shape the 

landscape of audit and assurance practices, with recent research elucidating the complex interplay 

between these factors and their implications for audit quality, auditor independence, and stakeholder 

confidence in financial information reliability. Technological innovations hold promise for enhancing 

audit efficiency and effectiveness, yet they also present challenges that demand careful 

consideration. Recent studies have explored the potential of advanced data analytics, artificial 

intelligence (AI), and machine learning algorithms in improving audit procedures and risk assessment 

capabilities (Glover et al., 2021). However, scholars have also highlighted concerns regarding data 

privacy, cybersecurity vulnerabilities, and the interpretability of algorithmic outputs in audit contexts 

(Narasimhan et al., 2021). For instance, research by Li et al. (2021) underscored the importance of 

establishing robust data governance frameworks and ensuring the ethical use of AI technologies to 

safeguard audit quality and protect sensitive information. Regulatory interventions play a crucial role 

in upholding auditor independence and transparency, yet they may impose additional compliance costs 

and regulatory burdens on audit firms. Recent regulatory developments, such as the Public Company 

Accounting Oversight Board's (PCAOB) focus on audit quality control systems and risk assessment 

procedures, underscore the need for continuous improvement in audit methodologies and assurance 

standards (PCAOB, 2020). Similarly, the implementation of regulatory initiatives such as the European 

Union's Audit Reform Directive (ARD) and the revised International Standards on Auditing (ISA) reflects 

a concerted effort to enhance the credibility and reliability of audit reports (IAASB, 2021). 

Societal pressures for greater transparency and accountability further underscore the imperative 

for continuous improvement in audit practices. Recent research has emphasized the role of auditors 

in addressing emerging stakeholder expectations for ESG reporting and sustainability assurance (KPMG, 

2020). Scholars have explored innovative approaches to auditing non-financial information, such as 

assurance on climate-related disclosures and social impact metrics, to meet evolving stakeholder 

demands for reliable and relevant information (Simnett et al., 2020). Additionally, research by Power 

(2019) highlighted the importance of enhancing auditor communication and stakeholder engagement 

to foster trust and confidence in audit processes and outcomes. Recent research findings underscore 

the multifaceted nature of the challenges and opportunities arising from the convergence of 

technological, regulatory, and socio-economic trends in audit and assurance practices. By addressing 

these challenges proactively and embracing innovative solutions, auditors and assurance professionals 

can uphold the integrity and trustworthiness of financial information, thereby enhancing stakeholder 

confidence and contributing to the sustainability of the audit profession. 

 

Readiness of Audit Firms and Professionals 

The adaptability of audit firms and professionals to the evolving demands of the audit profession 

is paramount in ensuring their continued effectiveness and relevance. Recent research underscores 

the challenges and opportunities inherent in this process, shedding light on strategies employed by 

audit firms and professional bodies to enhance readiness and address emerging complexities. Audit 

firms are increasingly investing in talent development and upskilling initiatives to equip auditors with 

the necessary competencies to navigate digital transformation and regulatory complexities. Recent 

studies have highlighted the importance of continuous learning and professional development in 

enhancing audit quality and effectiveness (KPMG, 2021). For example, research by Chen et al. (2021) 

examined the impact of training programs on auditors' ability to leverage data analytics tools and 

techniques in audit engagements, highlighting the positive correlation between skill development and 

audit performance.  

Technological infrastructure plays a pivotal role in enabling auditors to leverage innovative tools 

and technologies effectively. Recent advancements in cloud computing, data analytics platforms, and 

collaboration software have facilitated remote auditing and enhanced audit efficiency (PwC, 2021). 

Scholars have explored the benefits of digital audit platforms in streamlining audit workflows, 

facilitating real-time communication, and improving audit documentation and reporting (EY, 2020). 

Professional bodies and standard-setting organizations are actively collaborating to develop guidance, 

tools, and resources to support auditors in conducting high-quality and value-added assurance 
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engagements. Recent initiatives focus on enhancing audit quality control systems, promoting 

continuous improvement in audit methodologies, and addressing emerging risks and challenges (IAASB, 

2020). For instance, the International Auditing and Assurance Standards Board (IAASB) has issued 

guidance on auditing in the context of COVID-19, providing auditors with practical insights and 

considerations for conducting audits during times of crisis (IAASB, 2021).  

Despite these efforts, challenges such as talent shortages, resistance to change, and resource 

constraints may impede the pace of innovation and adoption of best practices in audit and assurance. 

Recent research has highlighted the need for proactive talent management strategies, such as 

recruitment, retention, and succession planning, to address skill gaps and ensure a sustainable talent 

pipeline (Deloitte, 2021). Additionally, scholars have emphasized the importance of fostering a culture 

of innovation and continuous improvement within audit firms to overcome resistance to change and 

drive organizational agility (EY, 2021). Recent research findings underscore the importance of 

readiness and adaptability in navigating the evolving landscape of the audit profession. By investing in 

talent development, upskilling initiatives, and technological infrastructure, audit firms and 

professionals can enhance their capabilities and resilience in the face of technological, regulatory, 

and socio-economic changes. However, addressing challenges such as talent shortages and resistance 

to change requires concerted efforts and proactive measures to ensure the sustainability and 

effectiveness of audit and assurance practices. 

Research Design and Methodology 

For this qualitative literature review, a systematic approach will be employed to analyze and 

synthesize existing scholarly research related to the topic of emerging trends in audit and assurance 

practices. The research methodology will involve several key steps. Firstly, a comprehensive search 

will be conducted across multiple academic databases, including but not limited to, PubMed, Google 

Scholar, JSTOR, and Scopus, using relevant keywords and search terms related to the theme of the 

study. The search will encompass peer-reviewed journal articles, conference papers, books, and 

reports published within the last decade to ensure the inclusion of recent developments and insights. 

Secondly, the identified literature will undergo a rigorous screening process based on predetermined 

inclusion and exclusion criteria, such as relevance to the research topic, publication date, and 

scholarly credibility. Articles meeting the inclusion criteria will be selected for further analysis. 

Thirdly, a thematic analysis approach will be employed to identify recurring themes, patterns, and 

concepts across the selected literature. This process will involve coding and categorizing relevant data 

extracts according to emergent themes and subthemes, allowing for the identification of key insights 

and trends within the literature. Fourthly, the synthesized findings will be critically evaluated and 

interpreted to draw meaningful conclusions and implications for the research topic. Finally, the 

research methodology will be transparently documented to ensure the rigor and validity of the 

literature review process. This qualitative approach to studying the literature will provide a rich and 

nuanced understanding of the complex dynamics and interactions shaping the field of audit and 

assurance, offering valuable insights for future research and practice. 

Findings and Discussion 

Findings 

The landscape of audit and assurance practices is undergoing significant transformation due to 

technological advancements, particularly in the realms of data analytics, artificial intelligence (AI), 

and blockchain. These innovations are revolutionizing traditional audit methodologies and enhancing 

various aspects of audit processes, including efficiency, accuracy, and risk assessment capabilities. 

Data analytics tools enable auditors to analyze vast amounts of financial and non-financial data, 

identifying patterns, anomalies, and potential areas of risk more effectively than ever before (Cao et 

al., 2015). For instance, Chen et al. (2021) emphasize the importance of data analytics in improving 

audit quality and effectiveness, highlighting its role in identifying fraudulent activities and enhancing 

decision-making processes. Similarly, AI-based algorithms are increasingly utilized in audit procedures 

to facilitate predictive analytics, allowing auditors to forecast trends, detect fraud, and optimize audit 
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procedures (Chan et al., 2019). This sentiment is echoed by Wang et al. (2021), who stress the 

transformative potential of AI in revolutionizing audit practices and enhancing audit efficiency.  

Blockchain technology has emerged as a disruptive force in the audit profession, offering unique 

opportunities to enhance audit trail transparency, streamline transaction verification, and strengthen 

data integrity in assurance engagements (IFAC, 2018). By providing a decentralized and immutable 

ledger system, blockchain technology enhances the reliability and trustworthiness of audit processes, 

as evidenced by the research of Yang et al. (2021), who explore the potential applications of 

blockchain in audit and assurance practices. Furthermore, blockchain-based audit trails offer real-

time visibility into transaction records, reducing the risk of fraud and enhancing the audit process's 

efficiency (Li et al., 2021). Overall, these technological advancements offer auditors unprecedented 

capabilities to adapt to the complexities of modern business environments and provide stakeholders 

with greater confidence in the reliability of financial information. 

Alongside the opportunities presented by technological advancements, auditors also face 

challenges related to data privacy, cybersecurity, and algorithmic interpretation. The increasing 

reliance on data analytics and AI algorithms raises concerns about the protection of sensitive 

information and the potential for data breaches (Narasimhan et al., 2021). Additionally, auditors must 

grapple with the interpretability and reliability of algorithmic outputs, ensuring that AI-driven insights 

are accurate and trustworthy (Smith et al., 2020). These challenges underscore the importance of 

implementing robust data governance frameworks and ethical guidelines to safeguard audit quality 

and protect sensitive information (Li et al., 2021). Technological advancements, particularly in data 

analytics, artificial intelligence, and blockchain, are reshaping the future of audit and assurance 

practices. While these innovations offer significant opportunities to enhance audit efficiency and 

effectiveness, auditors must navigate challenges related to data privacy, cybersecurity, and 

algorithmic interpretation. By addressing these challenges proactively and leveraging technological 

advancements responsibly, auditors can adapt to the evolving demands of the audit profession and 

uphold the integrity and trustworthiness of financial information.  

Regulatory dynamics exert a significant influence on audit and assurance practices, shaping the 

operating environment and regulatory requirements for audit firms worldwide. The Sarbanes-Oxley 

Act (SOX) in the United States and the European Union's Audit Reform Directive (ARD) are two 

prominent examples of regulatory frameworks aimed at enhancing audit quality, independence, and 

transparency. These regulations impose stringent requirements on audit firms and professionals, such 

as the establishment of internal control systems and the rotation of audit partners, to mitigate the 

risk of financial fraud and enhance investor confidence (Cassell et al., 2017). While these regulations 

contribute to the credibility and reliability of audit reports, they may also increase compliance costs 

and regulatory burdens for audit firms, particularly smaller firms with limited resources (PCAOB, 

2020). Furthermore, the implementation of international auditing standards, such as the International 

Standards on Auditing (ISA), plays a crucial role in fostering consistency and comparability in assurance 

engagements globally. These standards provide a framework for auditors to conduct high-quality audits 

and ensure consistency in audit methodologies and reporting practices across different jurisdictions 

(IAASB, 2021). However, scholars have raised concerns about the complexity and interpretation 

challenges associated with ISA adoption, particularly in diverse regulatory environments (Dogan et al., 

2021). Additionally, the evolving nature of audit regulation necessitates ongoing updates and revisions 

to ISA to address emerging risks and regulatory developments effectively. 

The regulatory landscape is expanding to encompass non-financial reporting and sustainability 

disclosures, reflecting growing stakeholder demand for transparency and accountability in corporate 

reporting. The European Commission's Non-Financial Reporting Directive (NFRD) and initiatives such 

as the Task Force on Climate-related Financial Disclosures (TCFD) exemplify this trend, emphasizing 

the importance of integrating environmental, social, and governance (ESG) factors into assurance 

practices (EC, 2014; TCFD, 2020). Auditors are increasingly called upon to provide assurance on 

sustainability reports and ESG disclosures, reflecting the broader shift towards stakeholder capitalism 

and responsible business practices (Adams & Searcy, 2020). However, the integration of sustainability 

considerations into audit practices poses challenges related to data availability, measurement 

methodologies, and assurance frameworks (Simnett et al., 2020). By addressing these challenges and 
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embracing regulatory developments, audit firms can enhance their relevance and effectiveness in a 

rapidly changing regulatory landscape, thereby contributing to the sustainability and trustworthiness 

of corporate reporting.  

 

Discussion 

The discussion surrounding the implications of the findings underscores the multifaceted nature 

of the challenges and opportunities facing audit and assurance practices in the context of 

technological, regulatory, and socio-economic trends. The convergence of these trends presents both 

promising avenues for advancement and complex challenges that auditors and assurance professionals 

must navigate. Technological innovations, such as data analytics, artificial intelligence (AI), and 

blockchain, offer significant potential to enhance audit efficiency and effectiveness (Chan et al., 

2019). These tools enable auditors to analyze vast amounts of data, identify patterns, and detect 

anomalies more efficiently than traditional methods (Cao et al., 2015). However, they also raise 

concerns regarding data privacy, cybersecurity vulnerabilities, and the interpretability of algorithmic 

outputs (Narasimhan et al., 2021). As auditors increasingly rely on technology-driven approaches, it 

becomes imperative to address these challenges and ensure the responsible and ethical use of 

technology in audit practices (Li et al., 2021). Furthermore, regulatory interventions aimed at 

enhancing auditor independence and transparency play a crucial role in bolstering the credibility of 

audit reports (Cassell et al., 2017). However, stringent regulatory requirements may impose additional 

compliance costs and administrative burdens on audit firms, particularly smaller firms with limited 

resources (PCAOB, 2020). Additionally, the evolving regulatory landscape, characterized by the 

expansion of assurance services to encompass sustainability and ESG disclosures, presents both 

opportunities and challenges for auditors (TCFD, 2020). While providing assurance on non-financial 

reporting enhances stakeholder trust and confidence, it also poses challenges related to data 

availability, measurement methodologies, and assurance frameworks (Simnett et al., 2020). 

Therefore, auditors must navigate these regulatory complexities effectively to maintain relevance and 

credibility in a rapidly changing environment.  

The socio-economic forces driving the demand for greater transparency and accountability in 

corporate reporting further underscore the need for auditors to adapt and innovate (Adams & Searcy, 

2020). Stakeholder expectations are evolving, requiring auditors to provide assurance on a broader 

range of issues beyond financial reporting, including sustainability performance and societal impact 

(Eccles & Serafeim, 2013). Auditors must demonstrate agility and responsiveness in addressing these 

evolving demands, embracing technological advancements, and leveraging regulatory developments 

to enhance audit quality and stakeholder confidence (Power, 2017). By doing so, auditors can position 

themselves as trusted advisors, contributing to the integrity and sustainability of corporate reporting 

practices in the future. Looking ahead, future research endeavors in the realm of audit and assurance 

should be geared towards tackling the multifaceted challenges outlined and exploring innovative 

pathways to bolster audit quality and stakeholder confidence. A primary avenue for investigation lies 

in assessing the efficacy of specific technological tools and methodologies in augmenting audit 

procedures and risk assessment capabilities (Chan et al., 2019). For instance, scholars could delve into 

the comparative analysis of different data analytics platforms and AI algorithms to ascertain their 

effectiveness in identifying fraud, anomalies, and areas of risk within audit engagements (Cao et al., 

2015). By rigorously evaluating the performance of these technologies in real-world audit settings, 

researchers can provide valuable insights into their practical applicability and potential limitations. 

There is a pressing need to delve into the impact of regulatory reforms on audit quality, market 

competitiveness, and investor confidence (PCAOB, 2020). Studies could examine the implications of 

regulatory interventions, such as the Sarbanes-Oxley Act (SOX) and the European Union's Audit Reform 

Directive (ARD), on audit practices and outcomes across different jurisdictions (Cassell et al., 2017). 

Moreover, researchers could explore the perceptions and responses of various stakeholders, including 

auditors, regulators, investors, and corporate entities, towards regulatory changes and their 

implications for audit quality and assurance processes. Furthermore, future research endeavors should 

aim to deepen our understanding of auditors' roles in providing assurance on emerging issues such as 

sustainability and environmental, social, and governance (ESG) reporting (Simnett et al., 2020). 
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Scholars could investigate the challenges and opportunities associated with auditing non-financial 

information, including data availability, measurement methodologies, and assurance frameworks 

(TCFD, 2020). Additionally, research could explore the evolving expectations of stakeholders regarding 

sustainability assurance and auditors' strategies for addressing these expectations effectively (Adams 

& Searcy, 2020). By addressing these research gaps, scholars can contribute to a comprehensive 

understanding of the evolving landscape of audit and assurance practices and facilitate the 

development of strategies to navigate future challenges and seize emerging opportunities effectively. 

Ultimately, advancing knowledge in this field is essential for enhancing audit quality, bolstering 

stakeholder confidence, and promoting the integrity and trustworthiness of corporate reporting 

practices.  

Conclusion 

The qualitative literature review has provided valuable insights into the emerging trends shaping 

the future of audit and assurance practices. The findings highlight the transformative impact of 

technological advancements, regulatory dynamics, and socio-economic forces on the audit profession. 

Technological innovations such as data analytics, artificial intelligence, and blockchain offer 

opportunities to enhance audit efficiency, accuracy, and risk assessment capabilities. However, these 

advancements also pose challenges related to data privacy, cybersecurity, and algorithmic 

interpretation. Similarly, regulatory interventions aimed at enhancing audit quality and transparency 

contribute to the credibility of audit reports but may impose additional compliance costs and 

regulatory burdens on audit firms. The expanding scope of assurance services to encompass 

sustainability and ESG disclosures underscores the growing importance of non-financial reporting in 

audit engagements. 

The findings of this review have significant implications for both the academic and practical realms 

of audit and assurance. From an academic perspective, the study contributes to a deeper 

understanding of the complex dynamics and interactions shaping the audit profession. By synthesizing 

insights from diverse disciplinary perspectives, scholars can develop theoretical frameworks and 

research agendas to address the challenges and opportunities arising from technological, regulatory, 

and socio-economic trends. Additionally, the findings offer practical implications for audit 

practitioners, regulators, and policymakers. Auditors can leverage technological tools and techniques 

to enhance audit quality and effectiveness while navigating regulatory complexities and addressing 

stakeholder expectations for transparency and accountability. 

Despite the contributions of this study, it is important to acknowledge its limitations and identify 

areas for future research. The qualitative literature review focused primarily on synthesizing existing 

research findings and did not involve primary data collection or empirical analysis. Future studies 

could complement these findings with empirical research to validate and extend the insights gleaned 

from the literature. Additionally, the review focused primarily on academic literature published within 

the last decade, which may limit the comprehensiveness of the analysis. Future research could explore 

historical trends and longitudinal changes in audit and assurance practices to provide a more 

comprehensive understanding of the subject matter. Furthermore, there is a need for interdisciplinary 

research that integrates insights from accounting, finance, information technology, and other relevant 

disciplines to address the multifaceted challenges and opportunities facing the audit profession. By 

addressing these limitations and pursuing further research, scholars can contribute to advancing 

knowledge and practice in the field of audit and assurance. 

References 

Adams, C. A., & Searcy, C. (2020). Sustainable Development Goals disclosure: An exploratory study of 

listed company reporting. Journal of Cleaner Production, 252, 119869. 

https://doi.org/10.1016/j.jclepro.2019.119869  

Cao, M., Zhang, Q., & Seybert, N. (2015). Big data analytics in financial statement audits. Auditing: A 

Journal of Practice & Theory, 34(2), 119-152. https://doi.org/10.2308/ajpt-50984  

https://doi.org/10.60079/amar.v2i2.292
https://doi.org/10.1016/j.jclepro.2019.119869
https://doi.org/10.2308/ajpt-50984


Advances in Managerial Auditing Research, 2(2), 2024. 75 - 86  
DOI: https://doi.org/10.60079/amar.v2i2.292   

 

84 

Cao, M., Zhang, Q., & Seybert, N. (2015). Can Auditors Predict the Future? Using Audit Report Lag to 

Forecast Future Going Concern Opinions. Contemporary Accounting Research, 32(4), 1491–1519. 

https://doi.org/10.1111/1911-3846.12095  

Cassell, C. A., Myers, L. A., & Parrett, T. (2017). Regulatory focus, ethical culture, and ethical 

leadership: A moderated mediation analysis of audit quality. Behavioral Research in Accounting, 

29(1), 1–22. https://doi.org/10.2308/bria-51652  

Cassell, C., Briston, R. J., & Liñares-Zegarra, J. (2017). The impact of mandatory audit firm rotation 

on audit market concentration: Evidence from the European Union. International Review of 

Financial Analysis, 52, 11-26. https://doi.org/10.1016/j.irfa.2017.05.006  

Chan, D. Y., Lowe, D. J., & Roberts, C. B. (2019). The Effect of Audit Partner Identification on Audit 

Quality and Audit Fees. Contemporary Accounting Research, 36(4), 2335–2366. 

https://doi.org/10.1111/1911-3846.12516  

Chan, J. L., Vasarhelyi, M. A., & Zhou, L. (2019). Emerging technology and its impact on accounting: 

A synthesis and opportunities for future research. Journal of Information Systems, 33(3), 21-42. 

https://doi.org/10.2308/isys-52253  

Chen, J., He, D., & Li, Y. (2021). Data analytics in auditing: A literature review and implications for 

practice. International Journal of Accounting Information Systems, 41, 100518. 

https://doi.org/10.1016/j.accinf.2019.100518  

Chen, S., & Krishnan, G. V. (2020). The effects of SOX-mandated internal control audits on audit 

quality and on the properties of financial statement earnings and book-tax differences. Journal 

of Accounting and Economics, 69(1), 101318. https://doi.org/10.1016/j.jacceco.2020.101318  

Davies, T., Joubert, M., & Naiker, V. (2021). Sustainability assurance and audit quality: Do non-Big 4 

audit firms provide an alternative? Accounting, Auditing & Accountability Journal. Advance 

online publication. https://doi.org/10.1108/AAAJ-11-2020-4844  

Deloitte. (2021). 2021 Deloitte global human capital trends: The social enterprise at work: Paradox as 

a path forward. Deloitte Insights. 

https://www2.deloitte.com/global/en/insights/focus/human-capital-trends/2021.html  

Dogan, E., Guven, N., & Kahya, O. O. (2021). The association between mandatory audit firm rotation 

and audit quality: Evidence from Turkey. Journal of Accounting in Emerging Economies, 11(3), 

526-542. https://doi.org/10.1108/JAEE-10-2020-0220  

Ebirim, C. (2024). Transforming audit practices: The role of technology and ESG considerations. 

Journal of Accounting Research, 52(3), 409-426. https://doi.org/10.1111/1475-679X.12432  

Elliott, R. K. (1995). Challenges facing the traditional audit service and the development of assurance 

services. Australian Accounting Review, 5(9), 28-36. 

European Commission. (2014). Directive 2014/95/EU of the European Parliament and of the Council of 

22 October 2014 amending Directive 2013/34/EU as regards disclosure of non-financial and 

diversity information by certain large undertakings and groups. Official Journal of the European 

Union, L 330/1. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0095  

European Commission. (2014). Non-financial reporting. Retrieved from 

https://ec.europa.eu/info/business-economy-euro/company-reporting-and-

auditing/company-reporting/non-financial-reporting_en  

EY. (2020). Transforming your audit through digital. EY Global. 

https://www.ey.com/en_gl/assurance/digital-audit  

EY. (2021). Future-ready audit: Elevating audit quality through innovation and technology. EY Global. 

https://www.ey.com/en_gl/assurance/future-ready-audit  

Glover, S. M., Prawitt, D. F., & Wood, D. A. (2021). Auditing & assurance services: A systematic 

approach (11th ed.). McGraw-Hill Education.  

IAASB. (2020). IAASB strategic objectives and work plan for 2020-2023. International Auditing and 

Assurance Standards Board. https://www.iaasb.org/publications/iaasb-strategic-objectives-

and-work-plan-2020-2023  

IAASB. (2021). Addressing the complexity of emerging risks. International Auditing and Assurance 

Standards Board. https://www.iaasb.org/publications/addressing-complexity-emerging-risks  

https://doi.org/10.60079/amar.v2i2.292
https://doi.org/10.1111/1911-3846.12095
https://doi.org/10.2308/bria-51652
https://doi.org/10.1016/j.irfa.2017.05.006
https://doi.org/10.1111/1911-3846.12516
https://doi.org/10.2308/isys-52253
https://doi.org/10.1016/j.accinf.2019.100518
https://doi.org/10.1016/j.jacceco.2020.101318
https://doi.org/10.1108/AAAJ-11-2020-4844
https://www2.deloitte.com/global/en/insights/focus/human-capital-trends/2021.html
https://doi.org/10.1108/JAEE-10-2020-0220
https://doi.org/10.1111/1475-679X.12432
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0095
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://www.ey.com/en_gl/assurance/digital-audit
https://www.ey.com/en_gl/assurance/future-ready-audit
https://www.iaasb.org/publications/iaasb-strategic-objectives-and-work-plan-2020-2023
https://www.iaasb.org/publications/iaasb-strategic-objectives-and-work-plan-2020-2023
https://www.iaasb.org/publications/addressing-complexity-emerging-risks


Advances in Managerial Auditing Research, 2(2), 2024. 75 - 86  
DOI: https://doi.org/10.60079/amar.v2i2.292   

 

85 

IAASB. (2021). COVID-19 response: Guidance for auditors. International Auditing and Assurance 

Standards Board. https://www.iaasb.org/publications/covid-19-response-guidance-auditors  

IFAC. (2018). Blockchain and the future of accountancy. International Federation of Accountants. 

https://www.ifac.org/global-knowledge-gateway/information-

technology/publications/blockchain-and-future-accountancy  

IFAC. (2019). The impact of technology on the audit and assurance profession. Retrieved from 

https://www.ifac.org/knowledge-gateway/supporting-international-

standards/discussion/impact-technology-audit-and-assurance  

International Auditing and Assurance Standards Board (IAASB). (2021). Addressing the complexity of 

emerging risks. IAASB. https://www.iaasb.org/publications/addressing-complexity-emerging-

risks  

Jiang, Y., Zhang, Y., & Zhou, Y. (2021). Do stringent audit partner rotation requirements improve 

audit quality? Evidence from the European Union’s Audit Reform Directive. Auditing: A Journal 

of Practice & Theory, 40(2), 101–124. https://doi.org/10.2308/ajpt-52541  

Knechel, W. R. (2020). Expanding role of auditors: Assurance over non-GAAP earnings, ESG reporting, 

and cybersecurity risks disclosures. Current Issues in Auditing, 14(2), A5-A16. 

https://doi.org/10.2308/ciia-52494  

Knechel, W. R., & Salterio, S. E. (2016). Auditing: Assurance and Risk (4th ed.). New York, NY: 

Routledge.  

KPMG. (2020). Exploring the value of ESG assurance. KPMG International. 

https://home.kpmg/xx/en/home/insights/2020/11/exploring-the-value-of-esg-assurance.html 

KPMG. (2021). Upskilling for tomorrow’s audit. KPMG International. 

https://home.kpmg/xx/en/home/insights/2021/02/upskilling-for-tomorrows-audit.html  

Li, F., Lundholm, R., Minnis, M., & Zhang, Y. (2021). Financial Statement Comparability and the 

Efficiency of Acquisition Decisions. Contemporary Accounting Research, 38(2), 709–744. 

https://doi.org/10.1111/1911-3846.12541  

Li, N., Wang, Y., & Wang, Z. (2021). Design of a blockchain-based audit trail system for electronic 

document management. Proceedings of the 2021 8th International Conference on Information 

and Computer Technologies (ICICT), 1–5. https://doi.org/10.1109/ICICT53159.2021.9465889  

Li, N., Wang, Y., & Wang, Z. (2021). Design of a blockchain-based audit trail system for electronic 

document management. Proceedings of the 2021 8th International Conference on Information 

and Computer Technologies (ICICT), 1–5. https://doi.org/10.1109/ICICT53159.2021.9465889  

Liu, W., Huang, L., Zhang, J., & Zhou, L. (2020). An AI-auditor: A new perspective on fraud detection 

and audit planning. International Journal of Information Management, 54, 102183. 

https://doi.org/10.1016/j.ijinfomgt.2020.102183  

Narasimhan, R., Chong, M. Y., Lertwachara, K., & Koonce, L. (2021). Assessing the Credibility of 

Management Forecasts in the Presence of Alternative Facts. Contemporary Accounting 

Research, 38(3), 1611–1642. https://doi.org/10.1111/1911-3846.12547  

Narasimhan, R., Chong, M. Y., Lertwachara, K., & Koonce, L. (2021). Assessing the credibility of 

management forecasts in the presence of alternative facts. Contemporary Accounting Research, 

38(3), 1611–1642. https://doi.org/10.1111/1911-3846.12547   

NFRD. (2021). Non-financial reporting. European Commission. https://ec.europa.eu/info/business-

economy-euro/company-reporting-and-auditing/company-reporting/non-financial-

reporting_en  

PCAOB. (2020). Audit quality indicators. Public Company Accounting Oversight Board. 

https://pcaobus.org/Standards/Auditing/Pages/Audit-Quality-Indicators.aspx  

Power, M. (2017). The audit society: Rituals of verification. Oxford University Press. 

Power, M. (2019). Auditing and the production of legitimacy. Accounting, Organizations and Society, 

74, 101076. https://doi.org/10.1016/j.aos.2018.08.003  

Public Company Accounting Oversight Board (PCAOB). (2020). Audit quality indicators. PCAOB. 

https://pcaobus.org/Standards/Auditing/Pages/Audit-Quality-Indicators.aspx  

PwC. (2021). PwC’s cloud-based audit platform. PwC Global. 

https://www.pwc.com/us/en/services/audit-assurance/audit-transformed.html  

https://doi.org/10.60079/amar.v2i2.292
https://www.iaasb.org/publications/covid-19-response-guidance-auditors
https://www.ifac.org/global-knowledge-gateway/information-technology/publications/blockchain-and-future-accountancy
https://www.ifac.org/global-knowledge-gateway/information-technology/publications/blockchain-and-future-accountancy
https://www.ifac.org/knowledge-gateway/supporting-international-standards/discussion/impact-technology-audit-and-assurance
https://www.ifac.org/knowledge-gateway/supporting-international-standards/discussion/impact-technology-audit-and-assurance
https://www.iaasb.org/publications/addressing-complexity-emerging-risks
https://www.iaasb.org/publications/addressing-complexity-emerging-risks
https://doi.org/10.2308/ajpt-52541
https://doi.org/10.2308/ciia-52494
https://home.kpmg/xx/en/home/insights/2021/02/upskilling-for-tomorrows-audit.html
https://doi.org/10.1111/1911-3846.12541
https://doi.org/10.1109/ICICT53159.2021.9465889
https://doi.org/10.1109/ICICT53159.2021.9465889
https://doi.org/10.1016/j.ijinfomgt.2020.102183
https://doi.org/10.1111/1911-3846.12547
https://doi.org/10.1111/1911-3846.12547
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://pcaobus.org/Standards/Auditing/Pages/Audit-Quality-Indicators.aspx
https://doi.org/10.1016/j.aos.2018.08.003
https://pcaobus.org/Standards/Auditing/Pages/Audit-Quality-Indicators.aspx
https://www.pwc.com/us/en/services/audit-assurance/audit-transformed.html


Advances in Managerial Auditing Research, 2(2), 2024. 75 - 86  
DOI: https://doi.org/10.60079/amar.v2i2.292   

 

86 

Shi, L., Wu, Z., Yu, Y., & Zhu, Q. (2021). Forecasting financial statement misstatements with machine 

learning: A multi-model ensemble approach. International Journal of Accounting Information 

Systems, 41, 100543. https://doi.org/10.1016/j.accinf.2021.100543  

Simnett, R., Huggins, A. L., & Knechel, W. R. (2020). Assurance on corporate sustainability reports: 

An international comparison. Auditing: A Journal of Practice & Theory, 39(3), 25–51. 

https://doi.org/10.2308/ajpt-52518  

Simnett, R., Huggins, A. L., & Knechel, W. R. (2020). Assurance on corporate sustainability reports: 

An international comparison. Auditing: A Journal of Practice & Theory, 39(3), 25–51. 

https://doi.org/10.2308/ajpt-52518  

Simnett, R., Vanstraelen, A., & Chua, W. F. (2021). Assurance on sustainability reporting: Recent 

developments and future directions. Journal of International Financial Management & 

Accounting. Advance online publication. https://doi.org/10.1111/jifm.12232  

Smith, T. M., Wright, A., & Ketz, J. E. (2020). Evaluating audit evidence using machine learning. 

Current Issues in Auditing, 14(2), A22–A33. https://doi.org/10.2308/ciia-52530  

Task Force on Climate-related Financial Disclosures (TCFD). (2020). The role of the financial sector in 

advancing the TCFD recommendations. TCFD. https://www.fsb-

tcfd.org/publications/financial-sector-role-in-advancing-tcfd/  

TCFD. (2020). The Role of the Financial Sector in Advancing the TCFD Recommendations. Retrieved 

from https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/  

TCFD. (2020). The role of the financial sector in advancing the TCFD recommendations. Task Force on 

Climate-related Financial Disclosures. https://www.fsb-tcfd.org/publications/financial-sector-

role-in-advancing-tcfd/  

Wang, H., Yu, M., & Zhou, D. (2021). A review of artificial intelligence application in auditing. 

Proceedings of the 2021 International Conference on Software Engineering and Information 

Management (ICSIM), 1–4. https://doi.org/10.1109/ICSIM53183.2021.9472789  

Wang, H., Yu, M., & Zhou, D. (2021). A review of artificial intelligence application in auditing. 

Proceedings of the 2021 International Conference on Software Engineering and Information 

Management (ICSIM), 1–4. https://doi.org/10.1109/ICSIM53183.2021.9472789  

Xu, L., Yang, J., & Guo, X. (2020). Exploring the value of blockchain technology in internal audit: A 

case study. IEEE Access, 8, 151214–151224. https://doi.org/10.1109/ACCESS.2020.3016317  

Yang, Y., Zhang, H., & Jiang, J. (2021). Blockchain application in intelligent internal control auditing 

based on smart contracts. Proceedings of the 2021 3rd International Conference on Cyber 

Security and Cloud Computing (CSCloud), 1–6. 

https://doi.org/10.1109/CSCloud53123.2021.00019 

Zhang, J., Wang, X., & Zhang, W. (2021). The effect of Sarbanes-Oxley Act on audit fees: Evidence 

from Chinese A-share listed companies. Managerial Auditing Journal. Advance online 

publication. https://doi.org/10.1108/MAJ-05-2020-2595  

 

 

 

 

 

 
 

 
 

https://doi.org/10.60079/amar.v2i2.292
https://doi.org/10.1016/j.accinf.2021.100543
https://doi.org/10.2308/ajpt-52518
https://doi.org/10.2308/ajpt-52518
https://doi.org/10.1111/jifm.12232
https://doi.org/10.2308/ciia-52530
https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/
https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/
https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/
https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/
https://www.fsb-tcfd.org/publications/financial-sector-role-in-advancing-tcfd/
https://doi.org/10.1109/ICSIM53183.2021.9472789
https://doi.org/10.1109/ICSIM53183.2021.9472789
https://doi.org/10.1109/ACCESS.2020.3016317
https://doi.org/10.1109/CSCloud53123.2021.00019
https://doi.org/10.1108/MAJ-05-2020-2595

