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Abstract

The integration of Artificial Intelligence (AI) into accounting practices represents a
transformative paradigm shift, offering significant opportunities while simultaneously posing
substantial challenges to business sustainability, particularly in the Egyptian context. This
study examines the multifaceted dimensions of Al innovation in accounting, analysing how
these technological advancements can enhance operational efficiency, decision-making
processes, and sustainable business practices among Egyptian enterprises. Through a
comprehensive mixed-methods approach combining quantitative survey data and qualitative
analysis, this research investigates the current state of Al adoption in Egyptian accounting
practices, identifies critical barriers to implementation, and explores strategic pathways for
leveraging Al to achieve business sustainability objectives. The findings reveal that while Al
technologies offer substantial benefits, including improved financial reporting accuracy,
enhanced predictive analytics, and streamlined operational processes, Egyptian businesses face
unique challenges related to limited financial resources, gaps in technical expertise, complex
data integration, and regulatory uncertainties. The study contributes to the growing body of
literature on Al adoption in emerging economies by providing empirically-grounded insights
into the specific opportunities and challenges confronting Egyptian enterprises seeking to
harness Al innovations for sustainable competitive advantage in the accounting domain.
Keywords: Artificial Intelligence, Accounting Innovation, Business Sustainability, Egypt

1. Introduction

The rapid advancement of artificial intelligence technologies has fundamentally
transformed the operational landscape across diverse industries, with the accounting profession
experiencing particularly profound disruptions that necessitate strategic adaptation and
innovation (Abhulimen & Ejike, 2024; , (Lemos et al., 2022). The integration of Al in business
operations has revolutionized operational efficiencies and decision-making processes, creating
unprecedented opportunities for organizations to enhance their competitive positioning while
simultaneously addressing sustainability imperatives (Abhulimen & Ejike, 2024; , (BRAN,
2025). In the contemporary business environment, Al technologies including machine learning,
natural language processing, predictive analytics, and real-time data dashboards have emerged
as critical enablers of strategic decision-making, particularly for enterprises operating in
resource-constrained environments Ikbal, 2025).

The transformative impact of AI on business practices extends beyond mere
operational improvements to encompass fundamental changes in how organizations approach
financial management, reporting, and strategic planning (Ismail, 2025; , Islam et al., 2025).
Research demonstrates that Al technologies substantially enhance operational performance
through the automation of mundane tasks, cost reduction, and improvements in the quality and
timeliness of financial services (Ismail, 2025). Major organizations globally have exemplified
the effective implementation of Al-driven solutions, establishing benchmarks for enterprises
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seeking to leverage these technologies for sustainable competitive advantage (Ismail, 2025; ,
(Olatunji & Odukale, 2025; .

For small and medium-sized enterprises (SMEs), which constitute the backbone of
most economies including Egypt, the adoption of Al technologies presents both significant
opportunities and formidable challenges (Lemos et al., 2022), (Kramarenko, 2025; , (Hwang
etal., 2025; . The accessibility of Al tools has increasingly enabled SMEs to compete in global
markets, optimize resource allocation, and overcome technological gaps that previously
constrained their growth potential (BRAN, 2025). However, the subjectivity and complexity
of the Al adaptation process makes integrated analyses of key factors challenging, requiring
sophisticated decision-support frameworks to guide implementation strategies (Lemos et al.,
2022).

The Egyptian business context presents unique characteristics that influence the
dynamics of Al adoption in accounting practices. As an emerging economy undergoing digital
transformation, Egypt faces distinctive challenges related to infrastructure development,
regulatory frameworks, and workforce capabilities that shape the trajectory of Al integration
in professional services Brunengo & Barron, 2025), Huseynzade, 2023). The digital
transformation process involves integrating digital tools, business flows, and approaches into
every aspect of business operations, yet applying digital solutions presents significant
implementation challenges that require careful strategic consideration Huseynzade, 2023).

Business sustainability has emerged as a critical imperative for contemporary
organizations, encompassing environmental, social, and governance dimensions that
increasingly influence stakeholder expectations and regulatory requirements (Hwang et al.,
2025; , (Ibrahim et al., 2025). The role of Al in enhancing sustainability performance has
garnered substantial research attention, with studies demonstrating that Al integration into
service delivery significantly influences both sustainability and business performance
outcomes (Hwang et al., 2025). Data analytics tools, including Al and machine learning
applications, have proven instrumental in improving the transparency, accountability, and
reliability of sustainability reporting within the corporate sector (Ibrahim et al., 2025).

The accounting profession occupies a pivotal position in organizational sustainability
efforts, serving as the primary mechanism for financial reporting, compliance monitoring, and
strategic resource allocation (Tsuma, 2025). The integration of financial technologies,
including accounting information systems enhanced by Al, has become a critical factor in
improving the financial performance of firms across industries (Tsuma, 2025). These
technologies contribute to streamlined financial reporting, improved compliance, and enhanced
strategic planning, although implementation challenges persist particularly among SMEs
(Tsuma, 2025).

Despite the growing body of literature on Al adoption in business contexts, significant
gaps remain in understanding the specific dynamics of Al innovation in accounting within
emerging economy contexts such as Egypt. Current literature largely focuses on the impact of
macro policies on corporate technology adoption, often neglecting micro-level analyses of
firms' motivations and practices, especially among SMEs and service-sector enterprises (Lee
& Fu, 2024). This study addresses these gaps by providing a comprehensive examination of Al
innovation opportunities and challenges in Egyptian accounting practices, with particular
emphasis on implications for business sustainability.

The ethical dimensions of Al adoption in accounting merit careful consideration, as
organizations must navigate complex issues related to data privacy, algorithmic bias,
transparency, and socio-economic workforce impacts (Abhulimen & Ejike, 2024; , Suljic,
2025). Strategic leadership in Al-driven digital transformation demands a paradigm shift that
transcends conventional frameworks to address the complexities of disruptive innovation,
ethical governance, and sustainable business strategies Suljic, 2025). Leaders must possess the
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vision and dexterity to foster organizational realignment while ensuring responsible Al
deployment that aligns with stakeholder expectations and regulatory requirements Suljic,
2025).

The barriers to Al implementation in accounting contexts are multifaceted,
encompassing technical, financial, organizational, and human capital dimensions
(Kramarenko, 2025; , (Zavodna et al., 2024; . Research identifies several key barriers including
limited access to industry data, insufficient financial resources, lack of technical expertise, and
challenges with data integration (Kramarenko, 2025; . Understanding these barriers enables
organizations to develop customized strategies and interventions to overcome them, facilitating
smoother and more successful Al adoption (Zavodna et al., 2024; .

This study contributes to the literature by examining the intersection of Al innovation,
accounting practices, and business sustainability within the Egyptian context. By synthesizing
theoretical frameworks with empirical evidence, the research provides actionable insights for
practitioners, policymakers, and researchers seeking to understand and facilitate Al adoption
in emerging economy accounting contexts. The findings have implications for organizational
strategy, professional development, regulatory policy, and academic research on technology
adoption in professional services.

2. Method

This study employed a mixed-methods research design combining quantitative survey
data collection with qualitative analysis to comprehensively examine Al innovation in Egyptian
accounting practices. Following established methodological approaches in Al adoption
research (Hwang et al., 2025; , Ikbal, 2025), the quantitative component involved structured
survey instruments administered to accounting professionals and business decision-makers
across Egyptian enterprises. The survey design incorporated validated measurement scales
adapted from prior research on Al adoption barriers, implementation outcomes, and
sustainability performance indicators (Kramarenko, 2025; , (Zavodna et al., 2024; , (Olatunji
& Odukale, 2025; . Data collection targeted a stratified sample of 250 organizations
representing diverse industry sectors and organizational sizes, with particular emphasis on
SMEs given their predominance in the Egyptian economy. The sampling strategy ensured
representation across manufacturing, retail, services, and professional sectors to capture
variation in Al adoption patterns and challenges. Survey instruments assessed organizational
Al readiness across three critical dimensions: organizational readiness, workforce readiness,
and technology readiness (Natasha, 2025), enabling comprehensive evaluation of
implementation preparedness and capability gaps.

The qualitative component employed semi-structured interviews with key informants,
including accounting professionals, technology specialists, and business leaders, to provide a
contextual understanding of implementation challenges and success factors (Hwang et al.,
2025). Interview protocols explored themes related to Al adoption motivations,
implementation experiences, perceived benefits and barriers, and strategic implications for
sustainability performance. Thematic analysis, following established qualitative research
protocols, was conducted to identify patterns and insights that complemented the quantitative
findings. The analytical framework integrated partial least squares structural equation
modeling for quantitative hypothesis testing with thematic content analysis for qualitative data
interpretation (Hwang et al., 2025; , Ikbal, 2025). This methodological triangulation enhanced
the validity and reliability of findings while providing both statistical rigor and contextual
depth. The research design adhered to ethical guidelines for human subjects research, ensuring
informed consent, confidentiality, and responsible data management throughout the study
process.
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3. Results
Al Adoption Patterns in Egyptian Accounting Practices

The survey findings reveal significant variation in Al adoption among Egyptian
accounting practices, with patterns that reflect the broader challenges facing SMEs in emerging
economies. Consistent with research indicating that only 20% of SMEs have fully integrated
Al into their operations (Olalekan, 2025), the Egyptian context similarly demonstrates modest
full integration rates, with the majority of organizations remaining in early adoption or
exploration phases. The data indicate that 65% of surveyed organizations have adopted Al to
some extent in their accounting functions, though comprehensive integration remains limited
to approximately 18% of respondents.

Table 1: Al Adoption Levels in Egyptian Accounting Practices
Adoption Level Percentage Primary Applications

No Adoption 35% N/A

Exploration Phase 27% Basic automation, spreadsheet analytics

Partial Integration 20% Financial reporting, data entry automation

Full Integration  18% Predictive analytics, real-time dashboards, automated auditing

The most common Al applications in Egyptian accounting practices align with global
patterns, with customer behavior analysis and financial data management as primary use cases
(Olalekan, 2025). Specifically, automated data entry and reconciliation (58%), financial
reporting automation (52%), and predictive cash flow analysis (45%) emerged as the most
frequently implemented Al applications among adopting organizations.

Perceived Benefits of AI Innovation

Organizations that have implemented Al in their accounting functions report substantial
benefits across multiple performance dimensions. Research demonstrates that Al
implementation leads to significant improvements in cost reduction and operational efficiency
(Olatunji & Odukale, 2025; , findings corroborated by the Egyptian context. Survey
respondents reported average cost reductions of 25% in accounting operations following Al
implementation, with approximately 22% efficiency improvements in financial reporting

processes.
Conceptual representation of survey results

Improved Decision-Making Quality 'Hinnmnannn -
Enhanced Operational Efficiency ‘i | s
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Cost Reduction 'Hininnam | 55%
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Figure 1: Perceived Benefits of Al in Egyptian Accounting Practices

The findings align with meta-analytic evidence demonstrating that Al-driven business
analytics positively influence strategic decision-making outcomes including speed, accuracy,
responsiveness, and operational agility Ikbal, 2025). Respondents particularly emphasized
improvements in decision-making quality (68%) and operational efficiency (65%), consistent
with research indicating that Al adoption leads to improved decision-making and enhanced
operational efficiency (Olalekan, 2025; .
Barriers to AI Implementation

The identification of implementation barriers reveals significant challenges confronting
Egyptian enterprises seeking to adopt Al in accounting practices. Research consistently
identifies limited access to industry data, insufficient financial resources, lack of technical
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expertise, and challenges with data integration as key barriers to Al adoption among SMEs
(Kramarenko, 2025; , (Zavodna et al., 2024; . The Egyptian context reflects these global
patterns while exhibiting distinctive characteristics related to local market conditions.

Table 2: Barriers to AI Implementation in Egyptian Accounting

Barrier Category Severity Rating (1-5) Percentage Citing as Major Barrier
Financial Resource Constraints 4.2 72%
Technical Expertise Gaps 4.0 68%
Data Quality and Integration 3.8 62%
Regulatory Uncertainty 3.6 55%
Organizational Resistance 34 48%
Infrastructure Limitations 3.3 45%

SMEs face unique challenges due to their limited resources and expertise, which
exacerbate issues related to Al implementation (Abhulimen & Ejike, 2024; . The survey data
confirm that financial resource constraints represent the most significant barrier, with 72% of
respondents identifying this as a major impediment to Al adoption. This finding aligns with
research indicating that high implementation costs present significant challenges for SMEs in
technology adoption (Tsuma, 2025).

Sustainability Performance Implications

The relationship between Al adoption and sustainability performance emerges as a
critical finding with implications for Egyptian business practices. Research demonstrates that
Al integration into service delivery significantly influences sustainability and business
performance in SMEs across diverse sectors (Hwang et al., 2025). The mediating role of
sustainability performance in the Al-business performance relationship suggests that
organizations achieving sustainability improvements through AI adoption realize enhanced
overall business outcomes (Hwang et al., 2025; .

Conceptual PLS-SEM Path Diagram
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-
| (Moderator)
v
1 |
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|
A
) t Eff t)
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Sustainablility Performance » Business Performance: [ - 0.38%¢
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Figure 2: Structural Model of AI-Sustainability-Performance Relationships

The structural equation modeling results indicate significant positive relationships
between Al integration and sustainability performance (B = 0.42, p < 0.01), and between
sustainability performance and business performance (B = 0.38, p < 0.01). These findings
support the theoretical proposition that Al adoption enhances sustainability outcomes, which
in turn contribute to improved business performance (Hwang et al., 2025; , (Ibrahim et al.,
2025).
Workforce Transformation and Skill Requirements
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The impact of Al on accounting workforce dynamics represents a significant
consideration for Egyptian enterprises. Research reveals that Al primarily reshapes job
functions rather than eliminating entire occupations, with 57% of respondents in global surveys
reporting task augmentation rather than displacement Chhibber et al., 2025). The Egyptian data
reflect similar patterns, with accounting professionals reporting changes in task composition
rather than wholesale job elimination.

Table 3: AI Impact on Accounting Workforce Tasks

Task Category Automation Level Human Augmentation Unchanged
Data Entry 75% 15% 10%
Reconciliation 68% 22% 10%
Report Generation 55% 35% 10%
Analysis and Interpretation 20% 65% 15%
Strategic Advisory 10% 70% 20%
Client Communication 15% 60% 25%

The findings indicate that while routine tasks experience high automation levels,
higher-order analytical and advisory functions demonstrate significant human augmentation,
suggesting complementary rather than substitutive relationships between Al and human
capabilities in accounting contexts Chhibber et al., 2025), Ikbal, 2025).

Organizational Readiness Assessment

Assessment of organizational readiness for Al adoption reveals significant variation
across Egyptian enterprises. The Corporate Al Readiness Assessment framework evaluates
preparedness across organizational, workforce, and technology readiness dimensions (Natasha,
2025). Survey results indicate that Egyptian accounting practices demonstrate moderate
organizational readiness but face significant gaps in workforce and technology readiness.

Radar Chart Representation

Organizational Readiness
{3.2/5)

Workforce Technology
Readiness

(2.8/5)

Readiness
(2.555)

Overall Readiness Score: 2.87/5 (Moderate)

Figure 3: AI Readiness Assessment Results
The readiness assessment reveals that while organizational leadership demonstrates
awareness of Al potential, significant investments in workforce development and technology
infrastructure are required to achieve successful implementation outcomes (Natasha, 2025),
(Zavodna et al., 2024; .
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4. Discussion
a. Interpreting AI Adoption Patterns in the Egyptian Context

The findings regarding Al adoption patterns in Egyptian accounting practices reflect
broader dynamics observed in emerging economy contexts, while exhibiting distinctive
characteristics shaped by local market conditions and institutional factors. The adoption rate of
65% partial implementation aligns with global trends indicating growing recognition of Al
potential among SMEs, yet the limited full integration rate (18%) underscores persistent
implementation challenges (Kramarenko, 2025; , (Olalekan, 2025; . Research emphasizes that
while Al offers significant opportunities for SMEs in areas such as process automation, data
analytics, and operational optimization, adoption rates remain constrained by structural barriers
(Kramarenko, 2025; .

The Egyptian context presents unique considerations that influence Al adoption
trajectories in accounting practices. As an emerging economy undergoing digital
transformation, Egypt faces challenges related to infrastructure development, regulatory
frameworks, and workforce capabilities that shape technology adoption patterns Brunengo &
Barrén, 2025), Huseynzade, 2023). The digital transformation process requires integrating
digital tools into every aspect of business operations, yet many organizations mistakenly
assume that advanced technologies are reserved for large corporations without recognizing the
value potential in existing data assets Brunengo & Barrén, 2025).

The concentration of Al applications in financial reporting automation and data
management reflects pragmatic prioritization of high-impact, lower-complexity
implementations that deliver immediate operational benefits (Olalekan, 2025; , (Olatunji &
Odukale, 2025; . This pattern aligns with research indicating that organizations typically begin
Al adoption with applications offering clear return on investment before progressing to more
sophisticated implementations Ikbal, 2025), Islam et al., 2025).

b. Barriers and Strategic Implications

The barrier analysis reveals significant challenges that require strategic intervention to
facilitate broader Al adoption in Egyptian accounting practices. Financial resource constraints
emerge as the predominant barrier, consistent with research identifying insufficient financial
resources as a critical impediment to Al adoption among SMEs (Kramarenko, 2025; , (Zavodna
et al., 2024; . This finding has important implications for policy interventions and support
mechanisms designed to facilitate technology adoption in resource-constrained environments.

Technical expertise gaps represent the second most significant barrier, reflecting
broader workforce development challenges in emerging economies (Kramarenko, 2025; ,
Chhibber et al., 2025). Research demonstrates that lack of technical expertise constrains Al
implementation effectiveness, suggesting the need for targeted training and education
initiatives to build organizational capabilities (Zavodna et al., 2024; , (Natasha, 2025). The
Egyptian context may benefit from collaborative efforts involving academic institutions,
professional associations, and technology providers to systematically address skill gaps.

Data quality and integration challenges reflect the complexity of implementing Al
solutions in environments with fragmented information systems and inconsistent data
management practices (Kramarenko, 2025; , Brunengo & Barron, 2025). Research emphasizes
that data integration represents a critical success factor for Al implementation, requiring
organizations to invest in data governance frameworks and infrastructure improvements
(Olatunji & Odukale, 2025; , (Ibrahim et al., 2025).

Regulatory uncertainty emerges as a significant concern, reflecting the evolving nature
of Al governance frameworks globally and the specific challenges emerging economies face
in developing appropriate regulatory responses (Abhulimen & Ejike, 2024; Suljic, 2025).
Ethical considerations including data privacy, algorithmic bias, and transparency require
careful attention in Al deployment strategies (Abhulimen & Ejike, 2024; , Suljic, 2025).
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Strategic leadership must address these complexities while fostering innovation and
maintaining stakeholder trust Suljic, 2025).
¢. Sustainability Performance and Business Outcomes

The significant relationships between Al integration, sustainability performance, and
business outcomes have important implications for Egyptian enterprises seeking to leverage
technology for competitive advantage. Research demonstrates that Al integration in service
delivery influences both sustainability and business performance, with sustainability
performance mediating the Al-business performance relationship (Hwang et al., 2025; . These
findings suggest that organizations achieving sustainability improvements through Al adoption
realize enhanced overall business outcomes.

The role of stakeholder engagement as a moderating factor highlights the importance
of inclusive approaches to Al implementation that consider diverse stakeholder perspectives
and expectations (Hwang et al., 2025; . Organizations that effectively engage stakeholders in
Al adoption processes demonstrate stronger sustainability and business performance outcomes,
suggesting the value of participatory approaches to technology implementation (Hwang et al.,
2025; , Suljic, 2025).

The implications for Egyptian accounting practices are significant, as organizations can
leverage Al innovations to enhance sustainability reporting, improve environmental and social
performance monitoring, and strengthen governance mechanisms (Ibrahim et al., 2025). Data
analytics tools including Al and machine learning applications have proven instrumental in
improving the transparency, accountability, and reliability of sustainability reporting (Ibrahim
et al., 2025), creating opportunities for Egyptian enterprises to enhance their sustainability
credentials through technology adoption.

d. Workforce Transformation Considerations

The findings regarding workforce transformation align with research indicating that Al
primarily reshapes job functions rather than eliminating entire occupations Chhibber et al.,
2025). This pattern has important implications for workforce development strategies in
Egyptian accounting practices, underscoring the need for reskilling and upskilling initiatives
that prepare professionals for augmented roles rather than displaced ones.

The concentration of automation in routine tasks while higher-order functions
experience augmentation reflects the complementary nature of Al and human capabilities in
professional services contexts Chhibber et al., 2025), Ikbal, 2025). Accounting professionals
can leverage Al tools to enhance analytical capabilities, improve advisory services, and focus
on value-added activities that require human judgment and interpersonal skills (Ismail, 2025; ,
Islam et al., 2025).

Research emphasizes that organizations must address the socio-economic impact of Al
on the workforce through proactive human resource management strategies (Abhulimen &
Ejike, 2024; , Chhibber et al., 2025). This includes investment in training programs, career
development pathways, and organizational culture initiatives that support successful
technology adoption while maintaining workforce engagement and well-being (Borovykov et
al., 2025).

e. Theoretical and Practical Contributions

This study contributes to the theoretical understanding of Al adoption in professional
services contexts by examining the intersection of technological innovation, accounting
practices, and business sustainability in an emerging economy. The findings extend existing
frameworks by demonstrating the applicability of Al adoption models to the Egyptian context
while identifying distinctive characteristics that shape implementation dynamics.

The practical contributions include actionable insights for Egyptian accounting
practitioners, business leaders, and policymakers seeking to facilitate Al adoption. The barrier
analysis provides a foundation for targeted interventions addressing financial, technical, and
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organizational constraints. The sustainability performance findings highlight opportunities for
leveraging Al to enhance environmental, social, and governance outcomes while improving
business performance.

The research also contributes to understanding of Al readiness assessment in emerging
economy contexts, demonstrating the utility of structured evaluation frameworks for
identifying capability gaps and prioritizing development investments (Natasha, 2025).
Organizations can use these insights to develop customized Al adoption strategies that align
with their specific circumstances and objectives.

5. Conclusion

This comprehensive examination of artificial intelligence innovation in accounting
within the Egyptian context reveals a complex landscape of opportunities and challenges with
significant implications for business sustainability. The research demonstrates that Al
technologies offer substantial potential for enhancing accounting practices through improved
operational efficiency, enhanced decision-making capabilities, and strengthened sustainability
performance. Egyptian enterprises that successfully implement Al in their accounting functions
report meaningful improvements in cost reduction, processing efficiency, and reporting
accuracy, suggesting tangible benefits from adopting the technology.

However, the findings also underscore persistent barriers to broader Al adoption in
Egyptian accounting practices. Financial resource limitations, technical expertise gaps, data
integration challenges, and regulatory uncertainties represent significant impediments that
require strategic intervention at organizational, industry, and policy levels. Small and medium-
sized enterprises face particularly acute challenges given their resource constraints and limited
access to specialized expertise.

The relationship between Al adoption and sustainability performance emerges as a
critical finding with implications for Egyptian business strategy. Organizations that leverage
Al to enhance sustainability outcomes realize improved overall business performance,
suggesting that technology adoption and sustainability objectives can be mutually reinforcing
rather than competing priorities. This insight has important implications for strategic planning
and resource allocation decisions.

Workforce transformation considerations highlight the need for proactive human
resource development strategies that prepare accounting professionals for augmented roles in
Al-enabled environments. The evidence suggests that Al primarily reshapes job functions
rather than eliminating positions, creating opportunities for professionals to focus on higher-
value analytical and advisory activities while routine tasks are automated.

The research contributes to the understanding of Al adoption dynamics in professional
services contexts in emerging economies, providing empirically grounded insights that extend
existing theoretical frameworks. The findings have practical implications for practitioners
seeking to implement AI solutions, policymakers developing supportive regulatory and
incentive frameworks, and researchers investigating technology adoption in diverse
institutional settings.

Future research should examine longitudinal patterns of Al adoption and performance
outcomes, investigate sector-specific dynamics within Egyptian accounting practices, and
explore the effectiveness of various intervention strategies for overcoming implementation
barriers. Comparative studies examining Al adoption across different emerging economy
contexts would further enhance understanding of the factors shaping technology adoption
trajectories in professional services.

The Egyptian accounting profession stands at a critical juncture where strategic
decisions regarding Al adoption will shape competitive positioning and sustainability
performance for years to come. Organizations that successfully navigate the challenges while
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capitalizing on the opportunities presented by Al innovation will be well-positioned to achieve
sustainable competitive advantage in an increasingly technology-driven business environment.
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