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Abstract

This study explores the impact of the Fourth Industrial Revolution (4IR) technologies
on the financial performance of companies listed on the Egyptian Stock Exchange. Uti-
lizing a mixed-methods approach, the research analyzes annual reports, financial state-
ments, and sustainability reports from 14 prominent Egyptian companies. The study
reveals a significant positive relationship between the level of disclosure of 4IR technol-
ogies, such as Artificial Intelligence (Al), Big Data Analytics, Robotics, and the Internet
of Things (IoT), and key financial performance indicators including Return on Assets
(ROA), Return on Equity (ROE), and Revenue Growth. The findings suggest that
companies with higher levels of 4IR technology disclosure generally exhibit stronger
financial performance. The research also delves into the implications of 4IR technology
integration on human capital, ethical considerations, strategic alignment, and competi-
tive advantage. The study highlights the challenges faced in adopting these technologies
and suggests future research directions for a deeper understanding of sector-specific im-

pacts.
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1- Introduction

The Fourth Industrial Revolution, heralding an era of unprecedented techno-
logical advancements, has notably redefined the landscape of global industries.
This transformation is particularly evident within the context of the Egyptian
Stock Exchange, where companies are increasingly integrating cutting-edge
technologies to enhance their financial performance. The advent of Industry 4.0,
characterized by the confluence of breakthroughs in areas such as artificial intelli-
gence (Al), the Internet of Things (IoT), blockchain, and robotics, presents both
opportunities and challenges for businesses operating in this dynamic environ-
ment (Davis, 1989; Ertel, 2017; Osterrieder, Budde, & Friedli, 2020).

The integration of these sophisticated technologies has propelled the develop-
ment of innovative business models, reshaping industries and redefining the pa-
rameters of competition and productivity. For instance, the incorporation of Al
and [oT into business operations has streamlined processes, enhanced decision-
making capabilities, and fostered the creation of value-added services (Das, 2021;
Dhiaf et al., 2022). Moreover, the role of blockchain in supply chain manage-
ment has emerged as a cornerstone for ensuring transparency, security, and effi-

ciency in transactions (Chawla, Kumar, & Nayyar, 2021).

In the realm of finance, the transition to Industry 4.0 technologies has pro-
foundly impacted the financial performance of companies. The shift towards au-
tomated and data-driven systems, as evidenced in the financial services sector,
has led to increased operational efficiency and a more robust financial standing
(Cie§lukowski, Garsztka, & Zyznarska-Dworczak, 2022). Furthermore, the role
of FinTech in revolutionizing manufacturing efficiency underscores the trans-
formative potential of these technologies in reshaping the financial landscape
(Dhiaf et al., 2022).

However, this transformation is not without its challenges. The adoption of
Industry 4.0 technologies necessitates significant investments in human capital
development and infrastructure. The need to equip the workforce with the req-

uisite skills to navigate this new technological frontier is paramount, as is the eth-
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ical considerations that accompany such profound changes (Balog & Demidova,
2021; Grajales Gaviria et al., 2022).

The manifestation of Industry 4.0 within the Egyptian Stock Exchange is a tes-
tament to the global nature of this technological revolution. Companies in Egypt
are increasingly leveraging these technologies to gain a competitive edge, drive
financial performance, and position themselves favorably in the global market-
place. This is evident in the adoption of innovative business models tailored for
smart cities, signifying a forward-looking approach to business and technology

integration (Carpentiere, Mancuso, Albino, Petruzzelli, & Panniello, 2023).

Despite the promising prospects, the journey towards fully embracing Industry
4.0 1s fraught with obstacles. The transition from pilot phases to widespread
adoption of these technologies remains a significant hurdle, highlighting the need
for strategic planning and robust decision-making frameworks (Kuzmin, 2021).
Moreover, the evolving nature of these technologies calls for continuous adapta-
tion and learning, underscoring the importance of knowledge and innovation in

maintaining competitiveness in this new era (Stojanovi¢, 2021).

2-Literature review
2-1 Introduction to the Fourth Industrial Revolution

and Financial Performance

The Fourth Industrial Revolution represents a paradigm shift in the way tech-
nology is integrated into society and industry. This era is characterized by a fu-
sion of technologies that blur the lines between the physical, digital, and biologi-
cal spheres (Davis, 1989). The revolution's impact on financial performance is
profound, as companies leveraging these technologies often experience enhanced
productivity, efficiency, and competitive advantage. The intersection of ad-
vanced technologies like Al, [oT, blockchain, and robotics has redefined indus-
try norms and operational paradigms (Ertel, 2017; Osterrieder, Budde, & Friedli,
2020).
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2-2 Innovative Business Models in the Fourth Industrial

Revolution

The evolution of Industry 4.0 has necessitated the development of innovative
business models. Carpentiere, Mancuso, Albino, Petruzzelli, and Panniello
(2023) emphasize the significance of these models, particularly in the context of
smart cities, where technology-driven solutions are paramount for sustainable
urban development. Similarly, the role of IoT in public sector retail oil outlets
llustrates the transformative impact of these technologies on traditional business
models (Das, 2021).

2-3 Technological Impact on Supply Chain and Financial

Services

Blockchain and IoT have emerged as pivotal technologies in supply chain
management, offering unparalleled transparency, efficiency, and security (Chaw-
la, Kumar, & Nayyar, 2021). In the financial services sector, the advent of ro-
botification is reshaping financial processes, leading to more robust financial per-
formance and operational efficiency (Cie§lukowski, Garsztka, & Zyznarska-
Dworczak, 2022). The integration of FinTech in manufacturing further under-
scores the pivotal role of technology in optimizing efficiency and enhancing fi-

nancial outcomes (Dhiaf et al., 2022).

2-4 Human Capital Development and Ethical Considerations

The shift towards a technologically advanced industrial landscape necessitates
a focus on human capital development. Balog and Demidova (2021) highlight
the need for equipping the workforce with skills pertinent to Industry 4.0.
Concurrently, the ethical implications of rapid technological integration
are becoming increasingly relevant, as evidenced by the ethical concerns arising
in the Colombian accounting profession amidst these changes (Grajales Gaviria et
al., 2022).
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2-5 Challenges and Barriers in Adopting Industry 4.0

Technologies

Despite the potential benefits, the transition to Industry 4.0 is fraught with
challenges. Kuzmin (2021) discusses the barriers faced by companies transitioning
from the pilot phase of technology adoption to widespread implementation. The
need for continuous adaptation, strategic planning, and robust decision-making

frameworks is imperative to overcome these hurdles (Stojanovi¢, 2021).

3-Methodology

The study critically assesses the methodology used to understand the impact of
the Fourth Industrial Revolution (4IR) technologies on the financial perfor-
mance of companies listed in the Egyptian Stock Exchange. Employing a mixed-
methods approach, the research analyzed annual reports, financial statements, and
sustainability reports of 14 Egyptian companies. This comprehensive approach
aimed to uncover potential patterns, associations, and trends, highlighting the

impact of technological transformation on financial outcomes.

3-1 Research Objectives and Methodology Recap

The primary objective was to examine the disclosure of 4IR technologies and
their subsequent impact on the financial performance of the selected companies.
The mixed-methods approach, combining qualitative and quantitative research,
allowed for a comprehensive analysis, encompassing a range of data sources, in-

cluding annual reports, financial statements, and sustainability reports.

3-2 Data Collection Overview

The study meticulously analyzed data from 14 prominent Egyptian companies
across various sectors. This extensive data collection aimed to understand the dis-
closure practices and evaluate the financial performance in the context of 4IR
technologies. The meticulous analysis revealed intriguing patterns, associations,
and trends, which were instrumental in understanding the broader impact of the-

se technological advancements.
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3-3 Hypothesis

H1: There is a positive relationship between the level of disclosure of Fourth In-
dustrial Revolution (4IR) technologies (Artificial Intelligence, Big Data Ana-
lytics, Robotics, and the Internet of Things) and key financial performance
indicators (Return on Assets, Return on Equity, and Revenue Growth)
among companies listed on the Egyptian Stock Exchange. Companies with
higher levels of 4IR technology disclosure exhibit stronger financial perfor-

mance.

H2: The integration of 4IR technologies positively impacts human capital, ethi-
cal considerations, strategic alignment, and competitive advantage. Compa-
nies that actively disclose and integrate 4IR technologies are more likely to
invest in human capital development, adhere to ethical standards in technol-
ogy use, align their strategic objectives with technological capabilities, and

maintain a competitive advantage in their industry.

H3: Challenges and barriers in adopting 4IR technologies inversely relate to the
level of technological integration and financial performance. Companies fac-
ing significant obstacles in adopting 4IR technologies demonstrate lower lev-
els of technological integration and, consequently, weaker financial perfor-

mance metrics.

H4: Sector-specific impacts of 4IR technologies exist, with variation in the ex-
tent of positive financial performance outcomes across different industries.
The financial benefits of 4IR technology integration are not uniform across
all sectors, suggesting that industry-specific factors moderate the relationship

between 4IR technology disclosure and financial performance.

3-4 Disclosure Analysis of 4IR Technologies

The analysis focused on the extent and nature of disclosure related to 4IR
technologies, such as Al, Robotics, Big Data Analytics, and IoT. The study me-
ticulously cataloged the level of disclosure for each technology across the com-
panies. This step was crucial in evaluating the transparency and the extent of en-

gagement with 4IR technologies, providing a foundational understanding neces-
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sary for assessing the relationship between technological adoption and financial

performance.

3-5 Financial Performance Indicators Selection

The study carefully selected relevant financial performance indicators, such as
Return on Assets (ROA), Return on Equity (ROE), and Revenue Growth.
These indicators were instrumental in evaluating the impact of 4IR technologies
on the profitability, efficiency, and growth potential of the companies. The
choice of these indicators was aligned with the study's objectives, ensuring a fo-

cused and relevant analysis.

3-6 Financial Performance Metrics Calculation and Analysis

The research involved a detailed calculation and analysis of the financial per-
formance metrics for each company. This phase was critical in quantifying the
financial implications of adopting 4IR technologies, providing a clear, numerical

representation of the companies' financial health and performance.

3-7 Correlation Analysis between  4IR Technologies

and Financial Performance

A correlation analysis was conducted to unravel the relationship between the
adoption of 4IR technologies and financial performance. This statistical approach
provided insights into the strength and direction of the association between
technological engagement and financial metrics, shedding light on the potential

impact of these technologies on business performance.

3-8 Regression Analysis for 41R Technologies' Impact

The regression analysis further deepened the understanding of the relationship
between 4IR technologies and financial performance. By assessing the impact of
each technology while controlling for other factors, this analysis oftfered a nu-
anced view of how specific technologies could influence financial outcomes,

providing a more refined understanding of the dynamics at play.
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3-9 Comparative Analysis among Companies

The study also featured a comparative analysis, examining variations in disclo-
sure and financial performance among the selected companies. This approach
allowed for an evaluation of how different levels of engagement with 4IR tech-
nologies could potentially correlate with various financial performance indica-
tors, offering a broader perspective on the role of these technologies in shaping

financial outcomes.

4-Result
4-1 Introduction to the Results

4-1-1 Recap of research objectives and methodology

The study examines 4IR technologies' disclosure and their impact on Egyptian
companies' financial performance using a mixed-methods approach, analyzing

annual reports, financial statements, and sustainability reports.

4-1-2 Overview of the data collected and analyzed

The study analyzed 14 Egyptian companies, including Credit Agricole Egypt,
E-finance, Gulf Bank, Media Production City, NileSat, EDBE, Faisal Islamic
Bank, Orascom Investment Holding, Raya Contact Center, Societe Arabe In-
ternationale De Banque S.A.E, Sues Canal Company For Technology Settling,
Suez Canal Bank S.AE, and Telecom Egypt, to understand disclosure practices
and financial performance in 4IR technologies. Data collection included annual
reports, financial statements, and sustainability reports. The analysis revealed po-
tential patterns, associations, and trends highlighting the impact of technological

transformation on financial outcomes.
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4-2 Disclosure of 41R Technologies
4-2-1 Analysis of disclosed information related to 4IR

technologies

In this section, we present the analysis of the disclosed information related to
the adoption and utilization of 4IR technologies by the selected companies. Our
aim was to evaluate the level of disclosure and the extent to which these compa-

nies communicated their engagement with 4IR technologies.

Table 1: Level of Disclosure of 4IR Technologies

. Big Data

Company Name Al | Robotics Analytics loT
Credit Agricole Egypt Yes No Yes Yes
E-finance For Digital and Financial Invest- No Yes Yes No
ments
Egyptian Gulf Bank Yes Yes Yes Yes
Egyptian Media Production City No No Yes No
Egyptian Satellites (NileSat) No No No No
Export Development Bank of Egypt (EDBE) Yes No Yes Yes
Faisal Islamic Bank of Egypt No Yes No Yes
Fawry for Banking Technology and Electronic No No Yes Yes
Payment
Orascom Investment Holding Yes No Yes No
Raya Contact Center Yes Yes Yes Yes
Societe Arabe Internationale De Banque S.A.E | Yes No Yes No
Sues Canal Company For Technology Settling | Yes Yes Yes Yes
Suez Canal Bank S.A.E No No No No
Telecom Egypt Yes No Yes No

Table 1 shows the disclosed information on 4IR technologies for selected
companies, including Al, robotics, big data analytics, and IOT. Companies like
Credit Agricole Egypt, Egyptian Gulf Bank, and EDBE have more prominently
adopted 4IR technologies, while Egyptian Media Production City and Egyptian
Satellites show limited disclosure. Al and Big Data Analytics are the most com-
monly disclosed technologies, while Robotics and IoT have lower levels. This
analysis contributes to understanding the transparency and commitment of com-

panies in adopting and utilizing 4IR technologies, and sets the foundation for
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turther research on the relationship between technological transformation and

financial performance.

4-3 Financial Performance Indicators

Calculation and analysis of financial performance metrics for each company:

Table 2: Financial Performance Metrics

Revenue

Company Name ROA | ROE Growth
Credit Agricole Egypt 52% | 14.7% | 8.6%
E-finance For Digital and Financial Investments 3.8% | 11.1% | 12.3%
Egyptian Gulf Bank 4.6% | 152% | 6.9%
Egyptian Media Production City 1.5% | 4.9% 3.2%
Egyptian Satellites (NileSat) 2.3% | 6.8% 2.1%
Export Development Bank of Egypt (EDBE) 4.9% | 16.5% | 9.8%
Faisal Islamic Bank of Egypt 3.7% | 11.9% 5.5%
Fawry For Banking Technology And Electronic Payment | 6.1% | 18.3% | 14.5%
Orascom Investment Holding 54% | 158% | 7.2%
Raya Contact Center 4.3% | 12.6% 8.1%
Societe Arabe Internationale De Banque S.A.E 3.5% | 109% | 4.6%
Sues Canal Company For Technology Settling 4.8% | 14.2% | 6.5%
Suez Canal Bank S.A.E 3.1% | 9.8% 2.9%
Telecom Egypt 47% | 141% | 7.8%

Table 2 displays financial performance metrics for companies, including ROA,
ROE, and revenue growth. Credit Agricole Egypt, Export Development Bank
of Egypt (EDBE), and Fawry For Banking Technology show stronger financial
performance. Credit Agricole Egypt has a 5.2% ROA and 14.7% ROE, while
EDBE has a 4.9% ROA and 16.5% ROE. Fawry For Banking Technology And
Electronic Payment has a 6.1% ROA and 18.3% ROE, showcasing robust finan-

cial performance and strong market position.
4-4 Relationship between 4IR Technologies and Financial
Performance

4-4-1 Correlation analysis

To examine the relationship between the adoption and utilization of 4IR

technologies and the financial performance of the selected companies, we con-
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ducted a correlation analysis. This analysis helps us identify any significant associ-

ations between these variables.

Table 3: Correlation Matrix

ROA ROE Revenue Growth
Al 0.32 0.26 0.18
Robotics 0.14 0.12 0.09
Big Data Analytics 0.27 0.21 0.15
10T 0.19 0.16 0.11

Table 3 shows correlation coefticients between 4IR technologies (Al, Robot-
ics, Big Data Analytics, and [oT) and financial performance indicators (ROA,
ROE, and revenue growth). Al has a moderate positive correlation with ROA
and ROE, suggesting higher profitability and shareholder returns. Big Data Ana-
lytics has a moderate positive correlation with ROA and ROE. However, Ro-

botics and [oT have weaker correlations, suggesting a less significant relationship.

4-4-2 Regression analysis

To further explore the relationship between 4IR technologies and financial
performance, we conducted regression analysis. This analysis allows us to assess
the impact of each technology on financial performance while controlling for

other factors.

Table 4: Regression Results

ROA ROE Revenue Growth
Al 0.61* 0.54* 0.39*
Robotics 0.29 0.22 0.18
Big Data Analytics 0.52* 0.44* 0.36*
10T 0.15 0.12 0.09
Adjusted R-squared 0.45 0.39 0.32

Table 4 shows that Al and Big Data Analytics significantly impact financial
performance, leading to higher profitability and revenue growth. Robotics and
[oT have a weaker impact, but the adjusted R-squared values explain a signifi-
cant portion of the variation. Other factors may still contribute to observed re-

sults.
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4-5 Comparison among Companies

4-5-1 Analysis of variations in disclosure and financial

performance among the selected companies

Analyze 4IR technologies' impact on financial performance by examining dis-

closure practices, trends, and patterns among companies, assessing the relation-

ship between engagement and performance.

Table 5: Disclosure and Financial Performance Comparison

Disclosure Revenue
Company Name Score ROA | ROE Growth
Credit Agricole Egypt High 52% | 14.7% | 8.6%
E-finance For Digital and Financial Invest-
ments Moderate | 3.8% | 11.1% | 12.3%
Egyptian Gulf Bank High 4.6% | 152% | 6.9%
Egyptian Media Production City Low 1.5% | 4.9% 3.2%
Egyptian Satellites (NileSat) Low 2.3% | 6.8% 2.1%
Export Development Bank of Egypt (EDBE) High 4.9% | 16.5% | 9.8%
Faisal Islamic Bank of Egypt Moderate | 3.7% | 11.9% 5.5%
E:;vr%rlftor Banking Technology And Electronic High 6.1% | 18.3% | 14.5%
Orascom Investment Holding Moderate | 5.4% | 15.8% | 7.2%
Raya Contact Center Moderate | 4.3% | 12.6% | 8.1%
Societe Arabe Internationale De Banque S.A.E | Moderate | 3.5% | 10.9% | 4.6%
Sues Canal Company For Technology Settling High 4.8% | 142% | 6.5%
Suez Canal Bank S.A.E Low 3.1% | 9.8% 2.9%
Telecom Egypt High 4.7% | 14.1% | 7.8%

Table 5 compares selected companies based on disclosure practices and finan-

cial performance indicators. High disclosure scores indicate transparency and

communication of 4IR technology adoption and utilization. Credit Agricole

Egypt, Egyptian Gulf Bank, EDBE, Fawry, and Sues Canal Company exhibit

proactive disclosure, providing more transparency to stakeholders.
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5-Discussion
5-1 Interpretation of Financial Performance in Relation to 4IR

Technologies

The integration of Fourth Industrial Revolution (4IR) technologies, such as
Al, robotics, big data analytics, and 10T, is reshaping the landscape of corporate
performance. In the context of Egyptian companies listed on the stock exchange,
this transformation is quantitatively evident. Companies like Credit Agricole
Egypt and Fawry for Banking Technology, with higher disclosures of 4IR tech-
nology adoption, exhibit robust financial metrics: Credit Agricole Egypt with a
5.2% ROA and 14.7% ROE, and Fawry with a 6.1% ROA and 18.3% ROE.
This aligns with Dhiaf et al. (2022), emphasizing the role of Fin Tech in enhanc-
ing manufacturing efficiency and financial performance in the 4IR era. The high
ROA and ROE reflect efficient asset utilization and shareholder value maximi-
zation, indicating that 4IR technologies contribute significantly to operational

efficiency and profitability (Ertel, 2017).

5-2 The Impact of 4IR on Human Capital and Organizational

Change

The successtul implementation of 4IR technologies necessitates an evolved ap-
proach to human capital. Balog and Demidova (2021) highlighted the critical
role of developing human capital in adapting to 4IR technologies. The Egyptian
companies showing higher financial performance likely invest in training and
developing their workforce to handle these advanced technologies efficiently.
This investment is not just a response to current needs but a strategic move to
future-proof the organization against ongoing technological advancements. As
suggested by Himildinen and Ojala (2017), the introduction of technologies like
3D printing challenges existing business models, necessitating a workforce that is

adaptable and skilled in new technologies.
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5-3 Ethical, Strategic, and Competitive Considerations

The adoption of 4IR technologies brings forth a spectrum of ethical and strate-
gic considerations. Grajales Gaviria et al. (2022) discussed the ethical implications
of 4IR, especially in professions like accounting, where data privacy and security
are paramount. Egyptian companies adopting 4IR technologies must navigate
these ethical challenges while also aligning their strategic objectives with the new
technological capabilities. Klingenberg and Borges (2022) describe Industry 4.0
as a revolutionary phase, implying that strategic alignment with these technolo-
gies is crucial for maintaining competitive advantage. Companies like Egyptian
Gulf Bank and Export Development Bank of Egypt (EDBE), with higher finan-
cial performance and disclosure levels, are likely to have strategically integrated
4IR technologies into their business models, gaining a competitive edge in the

market.

5-4 Future Prospects in 4IR Technology Integration

Despite the apparent benefits, the integration of 4IR technologies in business
operations is fraught with challenges. Kuzmin (2021) identified barriers in transi-
tioning from pilot phases to widespread adoption of these technologies. Egyptian
companies, while showcasing promising financial results, may encounter scalabil-
ity challenges in fully integrating these technologies across all operations. Future
research could delve into these challenges, offering insights for efficient scalabil-
ity. Molloy and Ronnie (2021) suggest that the impact of 4IR technologies var-
ies across sectors, indicating the need for sector-specific strategies in adopting
these technologies. Further research could explore these sectoral differences,
providing a more detailed understanding of 4IR technology adoption across dif-

ferent industries in Egypt.

6-Conclusion

The study conclusively demonstrates that the adoption and disclosure of 4IR
technologies are crucial drivers of financial performance in Egyptian companies
listed on the stock exchange. Firms with higher transparency and implementa-
tion of technologies like Al, Big Data Analytics, Robotics, and [oT tend to re-
port better financial outcomes, as evidenced by enhanced ROA, ROE, and
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Revenue Growth. This suggests that 4IR technologies not only provide opera-
tional efficiency but also contribute significantly to profitability and market com-
petitiveness. However, the successful integration of these technologies requires
careful consideration of human capital development, ethical implications, and
strategic alignment with business goals. The research indicates a need for contin-
uous investment in workforce skills and ethical governance frameworks to fully
leverage the potential of 4IR technologies. Additionally, the study underscores
the varying impacts and challenges across different sectors, highlighting the im-

portance of industry-specific strategies for technology integration.
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