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ABSTRACT: The world is witnessing rapid and unprecedented transformations in the structure of the labor market as a result of
the accelerating advancements in artificial intelligence (Al) technologies. These technologies are no longer confined to industrial
or research fields; their impact has extended to various sectors, from education and services to health and public administration.
This research seeks to examine the complex relationship between Al and the labor market by analyzing ongoing changes in jobs
and skills, identifying risks and opportunities, and exploring the potential roles of governments and institutions in shaping a fair
and effective future of work.

This research employs a descriptive and comparative analytical approach, combining a review of the literature, international
models, and recent reports. It concludes that artificial intelligence offers vast opportunities for improving economic performance,
but simultaneously presents significant challenges, including technological unemployment, the skills gap, and digital inequality.
Therefore, the research recommends adopting national strategies that integrate technology with social justice and reskill the
workforce to meet future demands.
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THE INTRODUCTION

The last two decades have witnessed rapid technological advancements that have placed artificial intelligence at the heart of
human civilization. This field is no longer confined to laboratories or theoretical experiments; it has become an integral part of
daily life, economic processes, administration, and education. This widespread adoption has fundamentally reshaped the global
work system.

Profound questions have emerged in this context: Will artificial intelligence replace humans? How will the labor market be
affected? What jobs will disappear? What skills will be required? Will the gap between developing and developed countries widen?
These questions form the core of this research, which seeks to analyze these transformations from a comprehensive academic
perspective, combining theoretical study and international comparison.

RESEARCH METHODOLOGY

This research adopted a methodology that combines:

1. The descriptive-analytical approach : By reviewing the scientific literature and analyzing current trends in the labor market.

2. Comparative approach : By comparing the experiences of different countries (such as Singapore, Canada, China, and the UAE)
in dealing with artificial intelligence.

3. The forward-looking approach : To try to predict the features of the labor market in the future, based on current data.
More than 30 documented scientific sources were used, including books, academic articles, and reports issued by
international organizations such as the OECD , WEF, UNESCO , WHO , and others.

Research problem

The research problem lies in the contradiction between the enormous opportunities that artificial intelligence offers to enhance
productivity and expand the scope of services, and the serious challenges it poses in terms of jobs, social justice, and skills. The
central question is:
How is artificial intelligence reshaping the labor market? What are the challenges and possible responses to ensure a fair and
sustainable digital transformation?
This includes several sub-questions:
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What types of jobs are at risk of disappearing or changing due to artificial intelligence?
What roles are expected of governments and companies in addressing technological unemployment?
How can the gap between developed and developing countries in adapting to artificial intelligence be reduced?

el

Which international models have successfully managed this transformation effectively?

Research objectives

This research aims to achieve the following objectives:

1. Analyzing the impact of artificial intelligence on job structure and the global labor market.

Classifying the skills required in the future in light of increasing automation.

Assessing the risks associated with technological unemployment and the digital divide.

Monitoring public policies and legislation that regulate the use of artificial intelligence in the workplace.

vk W

Drawing lessons from successful international experiences in digital transformation.

Importance of the research

The importance of this research stems from several considerations:

1. The novelty of the topic : Artificial intelligence is one of the most controversial and influential current topics.

2. Profound impact : Artificial intelligence's influence extends to the economy, education, health, and law.

3. Lack of in-depth Arab studies : Despite the increasing global literature, the Arab region still needs a precise scientific analysis
of this subject.

4. Practical dimension : The research provides actionable recommendations at the governmental, institutional and academic
levels.

Part One : Artificial Intelligence and the Labor Market — Theoretical Perspective

Introduction:

The development of artificial intelligence has raised fundamental questions about its impact on the labor market, whether in
terms of job reduction or creation, or in terms of changing the nature of skills required in the future. With companies increasingly
relying on automation and smart technologies, multiple theoretical perspectives have emerged to explain the nature of the
human-machine relationship in the labor market. This study aims to analyze the various theoretical perspectives that have
addressed this relationship, by presenting the most prominent economic and social models that have attempted to explain the
transformation in job opportunities resulting from the use of artificial intelligence, along with reviewing the research literature's
stance on these rapid changes.

First: The pessimistic school — functional displacement

The pessimistic school of thought, also known as the "functional displacement model," is one of the oldest interpretations that
warned that reliance on machines would lead to humans losing their place in the labor market (Frey, p. 25, 2013 ). This school of
thought believes that artificial intelligence is capable of performing tasks more accurately, quickly, and at a lower cost, which will
push companies to dispense with human labor, especially in repetitive and routine jobs.

The main focus of this school is:

Analysis of jobs at risk of extinction as a result of automation, such as transportation, manufacturing, and banking services
(Acemoglu, p. 48, 2018.(

Recent reports confirm that 47% of jobs in the United States are threatened with automation in the next two decades (Frey &
Osborne, p. 32, 2017.(

The digital divide is widening between those who possess technological skills and those who lack them.

This vision points out that technological progress is not always accompanied by social or economic progress for all groups, and
may even deepen inequality of opportunity.

Second: The Optimistic School — The New Jobs Model

In contrast, the optimistic school of thought adopts a different perspective, viewing artificial intelligence as a catalyst for
innovation and the creation of entirely new jobs (Brynjolfsson , p. 61, 2014 ). This view points out that every industrial revolution
has been accompanied by fears of job losses, but reality has subsequently proven that technology redirects human resources
rather than displacing them.

The main pillars of this school:

1. The emergence of new specializations such as data analysts, algorithm developers, and artificial intelligence engineers.

2. The shift of the workforce from manual industries to digital and knowledge-based services.
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3. Promoting innovation within organizations, creating job opportunities around new products and services (Arntz, p. 77, 2016
X

4. This view holds that humans will continue to play an important role in jobs that require creativity, empathy, and critical
thinking, qualities that machines have not yet mastered.

Third: The Adaptation School — Reshaping Skills

This school represents a middle ground vision that focuses on the concept of " functional readaptation ". Instead of replacement

or retention, where some individuals lose their jobs but learn new skills suited to the smart economy (Manyika, p. 93, 2017 ), this

school of thought does not see artificial intelligence as directly threatening jobs, but rather as bringing about qualitative shifts in

market demands.

Studies from this school indicate that:

1. Increased demand for "soft skills" such as collaboration and communication, along with digital skills (World Bank , p. 55, 2019
-(
The need to reform education and vocational training systems to provide the skills of the future.

3. The importance of building a culture of lifelong learning and constantly updating skills.

4. This perspective represents a practical approach aimed at preparing the labor market rather than resisting or worrying about
technology.

Fourth: Economic Interpretation — Productivity vs. Labor

Economic theories offer multiple explanations for the impact of artificial intelligence on productivity and employment. For

example, compensation theory suggests ... Every new technology reduces employment in one sector, but creates jobs in other

sectors ( Vivarelli, p. 109, 2015.(

However, there are also concerns that artificial intelligence may achieve significant productivity gains without generating

corresponding job opportunities, leading to:

Wage stagnation : Because the demand for labor is low.

Accumulation of wealth : Technology companies have it without distributing it across the economy.

Increased inequality : The gap between highly skilled and low-skilled workers is widening (Autor, p. 13, 2019.(

This vision highlights the need for economic policies that restore balance in the distribution of wealth generated by artificial

intelligence, such as taxes on automation or universal basic income.

Fifth: The sociological perspective — change in work identity

Sociologists have approached artificial intelligence from the perspective of identity and work, viewing work not merely as a source

of income, but as a cornerstone of an individual's personal and social identity (Sennett , p. 38, 2008 ). As machines become

integrated into working life, individuals' perceptions of their jobs are changing, creating:

e Job alienation.

e Anxiety about loss of value and social recognition.

e The fragility of the relationship between humans and the economic system.

e Some believe that automation may contribute to the dismantling of traditional work relationships, which calls for a rethinking
of concepts such as "job," "income," and "career".

Sixth: The digital divide and the labor market

This theoretical framework focuses on the unequal distribution of technology among individuals and regions, leading to what is

called the digital divide. (Digital Divide) , a gap that is widening due to artificial intelligence, and affects:

e Job opportunities in rural versus urban areas.

e The ability of marginalized groups to enter the new labor market.

e The fairness of training opportunities and access to skills (OECD, p. 66, 2020)

e The literature suggests that without fair political interventions, the spread of artificial intelligence may deepen marginalization
rather than reduce it.

Seventh: Artificial Intelligence and Technological Unemployment

technological unemployment refers to the loss of jobs due to the introduction of technology into production processes, a

phenomenon that has gained increasing attention with the rise of artificial intelligence. Researchers believe that replacing humans

with machines in repetitive tasks will lead to a decrease in the need for labor, especially in traditional sectors such as

manufacturing, transportation, and public services (Ford , p. 71, 2015 ). A recent study by the International Monetary Fund (IMF)

identified over 60% of jobs in developing countries as threatened by automation if Al technologies become widespread (IMF , p.

49, 2021)
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The concern goes beyond the numbers, as technical unemployment could lead to:

Social crises resulting from loss of income and breadwinner.

Political tension due to the worsening class inequality.

Forced migration of workers towards less productive sectors or informal economies.

Economists believe that the real challenge lies not in the technology itself, but in the extent to which public policies can be
prepared in advance to contain this type of unemployment (Rodrik , p. 94, 2018) .

Eighth: High-risk jobs versus secure jobs

Several studies attempt to categorize jobs based on their amenability to automation. According to a report by Oxford University,
repetitive jobs that do not require social interaction or creativity are the most vulnerable (Frey & Osborne, p. 44, 2017). These
include:

e  Factory and production line workers.

e  Bus and truck drivers.

e Technical support staff.

e Data entry staff.

As for jobs that are temporarily secure, these are those that require human skills that machines are not yet able to replicate, such
as:

Healthcare (doctors, nurses)

Education (teachers, educational counselors).

Art and creativity (writing, design, music).

Corporate leadership and strategic decision-making.

But even these jobs may later come under competition from more advanced systems if human skills are not renewed (Chui, p.
101, 2016).

Ninth: The contribution of artificial intelligence to creating new jobs

Despite all the warnings, artificial intelligence is not only eliminating jobs, but also creating entirely new ones , some of which
were unimaginable just a few years ago. Organizations have already begun hiring:

e Artificial intelligence strategy managers.

e  Machine learning engineers.

e Algorithm ethics analysts.

e Data trainers.

Artificial intelligence has also led to the expansion of sectors such as e-commerce, virtual reality, and digital services, creating new
work systems that require skills in data analysis, technical project management, and digital creativity (McKinsey , p. 60, 2020)
Therefore, the future does not necessarily mean "the end of jobs," but rather a transformation in the structure of the labor market
, Which necessitates a focus on sustainable education and the continuous retraining of human resources.

Tenth: The role of governments and institutions in regulating the relationship between artificial intelligence and work
Government and institutional intervention is the cornerstone of mitigating the negative impacts of artificial intelligence on work
and maximizing its potential. Many countries have begun developing national Al strategies that include provisions related to the
labor market, such as:

e Programs to rehabilitate workers affected by technology.

e Incorporating artificial intelligence courses into educational curricula.

e  Supporting startups specializing in the smart economy.

e Developing legislation to regulate the relationship between humans and machines within the labor market.

For example, Singapore adopted a national plan to train 20,000 public sector employees in artificial intelligence skills by 2025
(Singapore Al Strategy , p. 15, 2020 ). Germany, on the other hand, integrated labor unions into automation monitoring
committees to protect workers' rights in smart factories ( BMWi, p. 38, 2019)

This approach represents a global model that balances supporting innovation with protecting people from its consequences.
Eleventh: Individual Adaptation — Skills for Survival in the Smart Job Market

In a constantly changing world, individual adaptability becomes crucial. Studies indicate that the skills of the future include:

e  Critical thinking and problem-solving.

e  Cognitive analysis and digital control.

e The ability to learn independently and adapt.

e  (Creativity and technological innovation.
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The World Economic Forum recommends that individuals "update their professional profiles every five years," meaning they must
regularly acquire new skills and not be content with what they learned during formal education (WEF , p. 24, 2023 ). Therefore,
the future of work depends heavily on individuals' willingness to learn throughout their lives and to abandon the idea of a
"permanent job" as the sole formula for professional stability.

This study reveals that the relationship between artificial intelligence and the labor market cannot be reduced to a simple
dichotomy of threat and opportunity. Rather, it is a complex, multidimensional relationship involving intertwined economic, social,
technological, and political factors. While artificial intelligence is bringing about fundamental transformations in the nature of
work and jobs, it is simultaneously opening up entirely new horizons, provided that it is treated as a tool for human development,
not as a replacement for it.

This theoretical analysis highlights the importance of adopting flexible learning policies, smart legislation, and new economic
models capable of accommodating this cognitive shift. Within this conceptual framework, we can move to examining the practical
implications of artificial intelligence on various sectors, which will be the focus of the second chapter of this research.

Part Two: The Impact of Artificial Intelligence on Work Sectors

First : Impact on the industrial sector

Introduction:

The industrial sector is among the most affected by technological transformations, having witnessed successive waves of
technological modernization in recent decades, culminating in the automation and artificial intelligence revolution that has
fundamentally altered the balance of operations and production. Artificial intelligence is no longer merely an auxiliary technology
in industry; it has become a pivotal element reshaping manufacturing, management, and production models, and fundamentally
transforming the nature of skills and jobs. This study examines the impact of artificial intelligence on the industrial sector in terms
of automation, efficiency, jobs, and required skills, drawing on global literature and practices, while analyzing the differences
between heavy and light industries.

1- Artificial Intelligence and Industrial Automation

Artificial intelligence has led to the development of more sophisticated and flexible automation systems, capable of reacting to
environmental variables in real time and making autonomous decisions. Unlike traditional automation based on static
programming, Al-powered automation relies on learning from data and self-optimizing performance. (Bessen, p. 22,2019 ). These
systems are evident in smart production lines, where

cooperative robots ( cobots ) are integrated . Capable of working alongside humans without a safety barrier, known as "Industry
4.0" ( Kagermann, p. 45, 2014)

Industry reports show that the use of artificial intelligence technologies in supply chain and distribution management has
increased production efficiency by 15% to 25% in some leading companies (Accenture , p. 34, 2020 ). Predictive algorithms are
also used in scheduling proactive machine maintenance, reducing unexpected breakdowns by up to 40% in European car factories
(Siemens , p. 18, 2021)

2- Shifts in operating models

Artificial intelligence is reshaping how factories operate, shifting from mass production to flexible, customized manufacturing.
Instead of fixed, quantitative production, products can now be tailored to demand without significantly impacting costs or time,
thanks to predictive algorithms and data analysis ) Manyika , p. 76, 2017 ). These changes have contributed to reduced waste,
increased productivity, and improved overall operational efficiency

3- The impact of artificial intelligence on industrial jobs

Artificial intelligence has led to structural changes in the industrial labor market , with some traditional jobs disappearing, new
ones emerging, and the importance of technical skills increasing. The World Economic Forum estimates that 75 million jobs could
disappear from traditional industries by 2030, while more than 133 million new jobs based on new technologies will emerge (WEF
, p. 88, 2023)

The jobs most affected:

e  Manual machine operators.

e Loading and packing workers.

e  Manual monitoring staff.

New positions required:

e Industrial automation engineers.

e  Operational data analysts.

e Industrial software developers.
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e Smart maintenance technicians.

These jobs require complex skills including analysis, programming, understanding intelligent systems, and communicating with

machines, which is prompting organizations to restructure their teams and update their training and recruitment plans.

4- Industrial security and artificial intelligence

Industrial security has become more complex with the introduction of artificial intelligence systems, but it has also become more

effective. Al technologies have enabled the creation of monitoring systems that analyze human and mechanical behavior within

factories to detect risks before they occur (Zhou , p. 89, 2021.(

Some applications include:

e Identifying abnormal patterns in worker movements.

e Immediate alert in case of unsafe use of machines.

e Analyzing live video footage to detect violations.

This led to a 20% reduction in occupational accidents in some factories during the first year of implementing these technologies

(GE Digital , p. 27, 2020 ). However, adopting these systems requires legal regulation to protect privacy and places pressure on

employees to learn how to cope with a highly monitored technological environment.

5. Atrtificial intelligence and smart maintenance

One of the most significant transformations brought about by artificial intelligence in industry is the emergence of predictive

maintenance , which involves models that analyze performance, vibration, and heat data to predict the likelihood of machine

failures before they occur (Jardine, p. 113, 2006 ). This is used in:

1. Sensor systems integrated into machines.

2. Time series analysis algorithms.

3. Machine learning for predicting failures.

This technology has saved companies millions of dollars by reducing machine downtime, increasing equipment lifespan, and

improving resource management (IBM , p. 66, 2019 ). The literature confirms that these models represent an inevitable trend in

heavy industries such as oil, aviation, and iron and steel.

6. The impact of artificial intelligence on global production chains

With the development of artificial intelligence, global production chains have begun to shift from centralized manufacturing

models to more flexible and decentralized ones . Thanks to predictive analytics, it has become possible to manage geographically

distributed production processes through an intelligent control center, relying on real-time reports supported by big data ( Srai,

p. 57, 2020 ). According to a McKinsey study, more than 65% of multinational companies plan to redistribute their supply chains

in the next five years, driven by the potential of artificial intelligence (McKinsey, p. 81, 2022)

This resulted in:

e  Reducing reliance on low-cost production areas such as Southeast Asia.

e Moving some stages of production to the nearest point to the final market (Nearshoring)

e Enhancing the ability to respond to disruptions such as pandemics or political crises.

But these transformations require local human resources with advanced technological skills, which highlights the challenge of the

"technological readiness gap" between developing and developed countries (OECD, p. 60, 2021)

7. Artificial intelligence and heavy industries

Heavy industries are among the most complex sectors, encompassing areas such as mining, energy, metals, construction, and

petrochemicals. Artificial intelligence has entered these industries through:

e Automated control of drilling and mining operations using autonomous systems in hazardous environments (Rio Tinto, p. 33,
2021)

e Analyzing satellite images and geological data to discover underground resources.

e Managing thermal and nuclear power plants using predictive models to control consumption and efficiency.

Studies show that the use of artificial intelligence has reduced operational costs in some mining plants by up to 18% in just three

years (World Bank , p. 92, 2020 ). However, integrating these technologies requires massive investments in infrastructure and

continuous upgrading of technical and managerial skills.

8. Light industry and the transition to artificial intelligence

Unlike heavy industries, light industries such as food, textiles, and home electronics benefit from artificial intelligence in smart

packaging, inventory optimization, and quality assurance . For example, food companies rely on Al algorithms to analyze weather

data and local demand to plan production processes on a daily basis (Nestlé, p. 55, 2020)
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In the textile sector, factories use computer vision systems to identify fabric defects during manufacturing without human
intervention (Kumar, p. 99, 2019 ). This contributes to reducing waste, increasing the speed of the production cycle, and improving
the quality of the final product.

However, the biggest challenge is the ability of these sectors — especially in developing countries — to adopt these technologies
given outdated infrastructure and a shortage of qualified personnel.

9. Artificial Intelligence and Industrial Energy

Energy consumption is one of the most important factors affecting industrial costs, and artificial intelligence has become an
effective tool for energy management within factories, through:

e Real-time energy consumption analysis.

e Predicting peak periods and adjusting usage.

e Improving machine efficiency to reduce waste.

Smart energy management systems are used in factories such as Airbus and General Electric, and have helped reduce energy bills
by more than 20% in a single year (IEA, p. 78, 2021 )

These systems also contribute to achieving environmental goals related to reducing carbon emissions, making artificial intelligence
a strategic tool within green transformation policies in industry.

10. Challenges facing the smart transformation in industry

Despite the significant gains, the introduction of artificial intelligence into industry faces several challenges, most notably:

e High initial investment costs : whether in digital infrastructure or in staff training.

Weak digital readiness of small and medium enterprises.

e Concerns about losing human control over intelligent systems.

e Lack of clear regulatory legislation.

Studies show that 60% of small factories worldwide struggle to integrate artificial intelligence due to a lack of funding and expertise
(UNIDO, p. 49, 2020 ). Furthermore, industrial data security issues are among the most significant risks associated with digital
transformation.

Second : Features of digital transformation in the services sector

The services sector forms the backbone of the modern economy, encompassing areas such as banking, insurance, transportation,
healthcare, telecommunications, and hospitality. With the integration of artificial intelligence, this sector has transformed from a
manual service model to a self-automated service model. Bughin , p. 72, 2018 ). For example, banks use artificial intelligence
algorithms in:

e  Assessing the creditworthiness of customers.

e Detecting fraud in banking transactions.

e  Providing customized financial recommendations based on user behavior (Brynjolfsson, p. 35, 2020)

In the transportation sector, artificial intelligence systems are used to optimize shipping routes, track vehicles, and predict
maintenance scheduling (Kritzinger, p. 91, 2016 ). In the telecommunications sector

chatbots have been developed to resolve customer issues without human intervention, contributing to a 30% reduction in
operating costs for some companies (PwC, p. 44, 2021

1. Transformation of customer experience

Customers no longer deal solely with a service representative, but with an intelligent system capable of anticipating their needs,
suggesting products, and even handling complaints without any human interaction. This shift has fundamentally transformed the
customer experience. (Customer Experience) , as it has become faster and more efficient, but at the same time less human
interaction (Pine, p. 60, 2019)

One of the most prominent features of this transformation is:

e Replacing traditional call centers with Al-powered chatbots.

e  Behavioral data analysis to guide personalized marketing campaigns.

e  Customize application interfaces based on user preferences.

However, this shift may lead to a loss of the human element in interactions, especially in situations that require empathy or
psychological understanding, such as in the healthcare or psychological support sector (Turkle, p. 49, 2011)

2. Artificial intelligence and adaptive learning

In the education sector, artificial intelligence has introduced what is known as "adaptive learning," an educational model that
relies on analyzing learner performance and modifying content according to their individual abilities and pace (Baker, p. 80, 2017

)
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This model uses artificial intelligence algorithms to monitor learning patterns, identify weaknesses, and provide customized
content, thus enhancing effectiveness and reducing failure rates ( Luckin, p. 101, 2016)

Examples of artificial intelligence applications in education:

e Designing adaptive tests that automatically adjust their difficulty.

e Automatic correction systems using natural language analysis.

e Educational robots provide live explanations to learners.

This progress has led to raising the level of digital education and expanding access to learners in remote areas, but in return it has
sparked controversy about the relationship between teacher and student, and the role of educational values in an automated
learning environment.

3. Smart platforms and distance learning

Artificial intelligence has become an integral part of online learning platforms such as Coursera , Khan Academy , and Udemy,
where algorithms are used to guide learners toward the most suitable courses based on analyses of their past preferences and
current performance (Holmes, p. 67, 2021 .(

These platforms also provide:

e Intelligent evaluation systems.

e Instant support via artificial intelligence.

e Dynamic content that changes according to student results.

This led to a fundamental change in the relationship between the student and knowledge, from a rote learning model to an
interactive model, and from dependence on the teacher to self-reliance. However, it also led to the emergence of challenges in
ensuring the quality of learning, fairness in access, and digital privacy.

4. Threatened and emerging jobs in the services sector

With the increasing use of artificial intelligence, the outlines of a shift in employment within the service sector are becoming
clearer. Studies indicate that jobs such as receptionists, cashiers, and call center agents are at risk of becoming obsolete. In the
coming years (Chui, p. 114, 2016 )

Conversely, new jobs have emerged requiring advanced technical and technological skills, such as:

o Digital user experience specialists.

e Chatbot developers.

e  Customer data analysts.

e Data security specialists.

According to a report by the World Economic Forum, 40% of service sector employees will need retraining by 2025 to keep pace
with technological changes (WEF, p. 28, 2023 )

This suggests that the labor market in this sector will not necessarily shrink, but will be profoundly reshaped.

5- Privacy challenges in smart services

One of the biggest challenges posed by artificial intelligence in the services sector is protecting user privacy . Most smart services
rely on analyzing massive amounts of personal data, such as:

e Purchase history.

e Online activities.

e  Geographical location.

e Interactions with applications.

This could lead to the unethical use, leakage, or unauthorized sale of this data to third parties (Zuboff , p. 121, 2019 )

Concerns have also been raised that some Al algorithms may involve algorithmic discrimination. (Algorithmic Bias) against certain
social groups when providing services.

Therefore, international organizations such as the European Union have called for the enactment of data protection laws, such as
the GDPR, and for greater transparency on how algorithms are used in providing services.

6- Artificial intelligence and professional skills development

Artificial intelligence has transformed the types of skills required in the service and education sectors. While core skills once
focused on human interaction and routine procedures, the emphasis is now on analytical, technical, and adaptive skills for
intelligent systems (Autor, p. 33, 2019 )

The OECD recommends categorizing future skills into three groups:

Analytical thinking skills and the ability to solve complex problems.

Digital proficiency and dealing with artificial intelligence systems.
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Deep social skills such as cooperation and empathy.

In education, the teacher is now required to transform from a "transmitter of knowledge" to a "facilitator of learning," overseeing
a smart learning platform and monitoring student performance based on real-time data provided by the system ) Luckin, p. 119,
2016)

In services, the employee has become a coordinator between the client and the smart system , supporting decision-making and
guiding algorithms, rather than performing the action themselves.

7- Artificial intelligence and reducing the educational gap

In some contexts, artificial intelligence has proven its ability to reduce the educational gap between cities and rural areas, or
between communities with limited resources. Thanks to smart platforms, a student in a remote village can now receive the same
content as a student at a world-class university (UNESCO , p. 102, 2020 )

Furthermore, smart teaching systems for the blind and hard of hearing have been developed using artificial intelligence, real-time
translation, and interactive texts, thus improving access to education for vulnerable groups.

However, the problem of the digital divide stands out, as not all countries or regions have the infrastructure required to implement
these solutions, which may deepen inequality rather than reduce it if technology is not accompanied by fair policy efforts (ITU, p.
94, 2021)

o Artificial intelligence and the challenge of losing the human element

Despite the technical advantages, teachers express concern that technology may reduce their ability to read the human context
of the student, especially in complex psychological and social situations that smart devices cannot accurately capture (Biesta, p .
77,2019)

As in the service sector, customer experiences indicate a preference for dealing with a real human being in situations that require
empathy or flexible decision-making, such as illness, accidents, or the loss of loved ones—situations that robots cannot handle
with the same sensitivity.

In conclusion, this study demonstrates that artificial intelligence has become an integral part of the healthcare and administrative
sectors, accelerating services, improving distribution, and enabling decision-making. However, integrating this technology requires
a delicate balance between digital efficiency, legal regulation, and protecting the human dimension of services.

The problem lies not in the technology itself, but in how it is developed and deployed within a context that ensures justice,
transparency, and accountability . Hence, the challenge for the future arises: how do we build intelligent systems governed by
human values, not just algorithms?

Third : he roles of governments and companies in addressing digital transformation and artificial intelligence:

In light of the rapid advancements in artificial intelligence (Al) technologies , traditional policies are no longer sufficient to keep
pace with the economic and social changes resulting from digital transformation. Governments and private institutions must adopt
flexible strategies that balance leveraging these technologies with mitigating their negative impacts on the labor market, social
justice, and individual privacy (Brynjolfsson, p. 53, 2019 )

This study discusses the responsibility of both the public and private sectors in addressing the challenges associated with Al, and
their role in developing legislation, infrastructure, and educational initiatives that foster societal adaptation to this structural
transformation.

1- Government responsibility in artificial intelligence legislation

Governments play a pivotal role in shaping the regulatory environment that governs the use of artificial intelligence, ensuring it
does not become a tool for human rights violations or exacerbate social inequalities .

These responsibilities include:

e We will enact laws to protect data ( such as the European GDPR regulation)

e Creating ethical frameworks for the design and operation of algorithms.

e  Determining legal responsibility in decisions made by artificial intelligence systems (Calo, p. 27, 2018)

Some countries have launched pioneering initiatives, such as:

e Canada : The first country to launch an ethical policy for artificial intelligence in the public sector.

e  France : Established a national committee to oversee government algorithms.

The UAE appointed the world’s first “Minister of State for Artificial Intelligence” in 2017 (UAE Strategy, p. 10, 2021)

However, many developing countries lack a suitable legal framework, which exposes their people to unchecked exploitation by
large corporations or foreign entities.

2- Developing digital infrastructure as a government responsibility

Artificial intelligence cannot succeed in an environment lacking digital infrastructure. Therefore, governments must invest in:
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Expanding high-speed internet networks.

Building national data centers.

Supporting cloud computing projects.

Providing sustainable electricity to rural areas (World Bank, p. 92, 2020)

The absence of this infrastructure renders discussions of artificial intelligence a purely theoretical exercise in many countries, and
exacerbates the digital divide between urban centers and peripheral regions .

Furthermore, developing this infrastructure opens up new investment opportunities for the private sector and enables the
integration of a larger segment of the population into the digital economy.

3- Supporting vocational education and training systems

Another central role of governments is to restructure the education system to align with the skills required in the digital age.
Possible policies include:

Introducing programming and computational thinking curricula in schools.

Developing vocational training institutions to teach data analysis, cybersecurity, and the development of intelligent systems.
)JOECD, page 104, 2021)

4- The responsibility of large corporations in the ethical use of artificial intelligence

Corporate responsibility is no less than that of governments, especially since most artificial intelligence technologies come from
the private sector and are owned by giant companies like Google , Microsoft , and Amazon .

This responsibility includes:

e Adherence to "ethical design" for algorithms.

e Publishing transparency reports on how its systems operate.

e  Ensuring that algorithms are not biased against certain racial or social groups (O'Neil , p. 55, 2016)

Some tech giants have begun establishing internal ethics boards to review the use of artificial intelligence. However, reports
indicate that these boards are often merely symbolic and lack real power, necessitating legal intervention to regulate the conduct
of these companies (Zuboff , p. 118, 2019.(

5- Public-private partnership

One of the most effective ways to address the challenges of artificial intelligence is to build strategic partnerships between
governments and businesses . These partnerships can cover:

e Joint funding for artificial intelligence research.

Establishing national centers of excellence in technology.

e  Projects to train graduates and connect them with the labor market.

e Artificial intelligence initiatives for social development.

An example of this is the "Partnership for Responsible Artificial Intelligence" launched between UNESCO and a number of
technology companies with the aim of developing systems that respect human rights and support sustainable development
(UNESCO, p. 73, 2022)

These models demonstrate how profit-driven innovation and social justice can be combined, provided there is genuine will on
both sides.

Part Three: Successful International Models in Adapting to Digital Transformation and Artificial Intelligence

While countries vary in their ability to adapt to the wave of artificial intelligence, a number of successful international models have
emerged that have effectively integrated this technology into their economic, social, and educational policies. Studying these
models is essential to identifying best practices that can be transferred or adapted to other contexts. This study presents key
experiences in countries such as Singapore, Finland, the UAE, Canada, and China, focusing on the factors that contributed to the
success of these models and their impact on the labor market and sustainable development.

First: Singapore's experience — education and digital skills

Singapore is one of the most successful countries in adapting to the digital revolution, having adopted the "Smart Nation" strategy
aimed at transforming the country into a comprehensive smart environment .

The government has focused on:

e  Promoting digital education from the primary stages.

e  SkillsFuture program development Which gives citizens a financial credit to learn digital skills for life (Tan, p. 40, 2020)

e Integrating artificial intelligence into government institutions to improve public services (Singapore Al Strategy, p. 22, 2021)
These policies have contributed to reducing technical unemployment rates and raising the workforce’s readiness for digital
transformation by more than 70% over five years, according to the World Economic Forum report (WEF, p. 88, 2023)
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Second: Finland — “Artificial Intelligence for All ” project

Finland has launched an ambitious project to teach 1% of its population the fundamentals of artificial intelligence through a free
training course called "Elements of Al ," in collaboration with the University of Helsinki and European technology institutions (
Vuorikari ). Project objectives:

e Spreading a comprehensive digital culture.

e Bridging the digital divide between generations.

e Enabling citizens to understand the impact of artificial intelligence on their daily lives.

The initiative has been internationally welcomed and has been translated into more than 20 languages, with more than one million
participants from around the world joining, making it a model to be emulated in “digital grassroots empowerment ” (Bryson, p.
112, 2022)

Third: The UAE - a pioneering Arab model in organization and implementation

Among the leading Arab countries in this field, the United Arab Emirates stood out as one of the first to develop a national strategy
for artificial intelligence in 2017, and appointed the world's first Minister of State for Artificial Intelligence (UAE Strategy , p. 15,
2021)

The key components of this strategy are:

e Investing in technical education and specialized universities.

e Building an advanced digital infrastructure.

e Stimulating startups specializing in artificial intelligence.

Developing flexible legislation that keeps pace with technological advancements.

This has been reflected in the business environment, with the number of technology companies in the country increasing by 35%,
and artificial intelligence being introduced into the health, transportation, and government education sectors (KPMG , p. 102,
2022)

Fourth: Canada - Leadership in the ethical regulation of artificial intelligence

Canada is among the leading countries that have adopted a strict ethical framework for regulating the use of artificial intelligence,
having launched a "Directive on Automated Decision-Making" policy aimed at the public sector (Government of Canada, p. 51,
2019)

Key features of this policy include:

e Government agencies are required to conduct an ethical assessment before using any automated decision-making system.

e  Providing transparency to citizens regarding how algorithms work.

Enabling individuals to challenge automated decisions and request a human review

Canada has also funded several research centers specializing in ethical artificial intelligence, most notably the CIFAR Al Institute in
Montreal, which is one of the world’s leading institutions in this field (CIFAR , p. 74, 2020)

Fifth: China — A hybrid model combining control and innovation

China has adopted a different model based on centralized leadership and massive funding , launching an ambitious national plan
in 2017 aimed at making it the world's leading country in artificial intelligence by 2030 (China Al Plan, p. 19, 2017 )

Key features of the Chinese model include:

e Huge government investments exceeding $150 billion.

e Unlimited support for major companies such as Baidu and Alibaba to develop artificial intelligence solutions.

e Integrating technology into all aspects of life: education, security, health, smart cities.

However, the Chinese model raises concerns about the use of artificial intelligence for widespread surveillance and monitoring,
leading human rights organizations to criticize it as "an algorithmic authority without democratic oversight " ( Mozur, p. 93, 2021
)

Nevertheless, it cannot be denied that China has managed to close the technological gap with the West at an astonishing rate in
just one decade.

Sixth: Common factors among successful models

Despite the differences in cultural and political contexts between the previous models, there are common factors that contributed
to their success, most notably:

A clear national strategic vision supported by funding and political stability.

Investing in education and continuous training is the cornerstone of any digital transformation.

Organizational flexibility that keeps pace with the speed of technological development.
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General conclusion of the research:

First: General Summary

This research aims to shed light on one of the most prominent contemporary phenomena that is reshaping the features of
the economy and society: artificial intelligence. It has become clear through the three chapters that this technology is not
merely a technological tool, but a driving force for radical transformations in the global labor market , in terms of forms of
employment, the nature of skills, and methods of production and management.

The study began with a theoretical framework addressing the development of artificial intelligence, its concepts, and its
economic and social dimensions. It then moved on to analyze its impact on vital sectors such as industry, services, education,
health, and public administration . Finally, the research discussed the challenges arising from these transformations,
particularly technological unemployment, the skills gap, public policies, and the role of governments and businesses in
formulating effective responses.

The research addressed these themes through theoretical extrapolation and international comparisons, relying on approved
scientific sources and leading global experiences .

Second: Key findings

Artificial intelligence is bringing about a sustainable structural transformation in the labor market , affecting jobs,
specializations, and skills, and not just a circumstantial transformation.

Routine and repetitive jobs are most at risk , while markets are moving towards an increasing demand for jobs of an analytical,
creative, and technical nature.

Technological unemployment is a potential phenomenon, but it is manageable if educational and training policies are
developed in line with the requirements of the next stage.

Countries that have adopted proactive strategies in dealing with artificial intelligence (such as Singapore, Finland, the UAE,
and Canada) have been able to turn the threat into an opportunity.

The digital divide and inequality in access to technical knowledge may perpetuate social fragility in some countries and regions

The absence of legal and ethical frameworks regulating the use of artificial intelligence leads to discriminatory practices that
threaten social justice and individual privacy

Third: Recommendations

Based on the research findings, the following recommendations can be made:

1. Updating education and training systems to include artificial intelligence skills, programming, analytical thinking, and lifelong
learning.

2. Developing national policies for artificial intelligence that include legislative, ethical, and strategic elements, while taking into
account the specificities of each society.

3. Encouraging public-private partnerships to fund scientific research and develop local solutions related to artificial intelligence

4. Llaunching programs to protect groups affected by automation , including financial support, vocational training, and career
guidance.

5. Activating the role of regulatory bodies to monitor the use of artificial intelligence in the labor market, especially with regard
to algorithmic discrimination or human rights violations.

6. Promoting general digital literacy through national initiatives targeting all segments of society, to reduce the digital divide.
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