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ABSTRACT

Artificial Intelligence (Al) is an emerging technology with the potential to transform various aspects of daily life, particularly its significant impact on the labor
market. In Morocco, Al adoption has begun across sectors such as finance, insurance, and telecommunications, creating new employment opportunities. However,
this technological shift also presents challenges for Moroccan workers, highlighting the need for training and upskilling to adapt to Al-driven systems. This article
examines the growing influence of Al on Morocco's economy and job market, exploring both the opportunities it presents and the challenges it poses. Additionally,
it discusses strategies for authorities and businesses to maximize the benefits of Al while addressing its potential negative effects on the workforce.
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1. Introduction

Artificial Intelligence (Al), a specialized field within computer science, focuses on creating machines and systems capable of replicating human
intelligence to execute complex tasks (Russell & Norvig, 2010). Al is driving a profound transformation in the workplace by automating numerous
repetitive and routine activities (World Economic Forum, 2020). Additionally, it demonstrates exceptional capacity for processing massive datasets and
making decisions with unmatched speed and efficiency compared to humans.

Despite its potential, the rise of Al has sparked concerns about its effects on the labor market. Chief among these concerns is the potential for Al to
replace human workers, leading to job displacement and loss (Ford, 2015). On the other hand, many argue that Al can create new job opportunities and
redefine the skillsets required of the workforce (Autor, 2019).

In Morocco, discussions about Al’s impact on employment have gained prominence as the country undergoes rapid economic and technological
development. Al is expected to play a critical role in this growth. However, challenges such as high unemployment rates and a lack of skilled labor may
hinder Morocco’s transition to AI-driven business models.

This article seeks to analyze the effects of Al on Morocco’s labor market. It will examine the benefits and challenges posed by Al for Moroccan workers
and consider policy measures that could help mitigate its disruptive impacts. Furthermore, the discussion will highlight the industries and roles most
vulnerable to automation and identify key skills and qualifications that workers can develop to remain relevant. Ultimately, this article aims to provide a
comprehensive perspective on Al's influence on the Moroccan labor market, balancing the opportunities it offers with the challenges it presents.

2. General context

In Morocco, the integration of Artificial Intelligence (Al) plays a crucial role in the nation’s long-term strategy for economic development, aimed at
modernizing key industries and driving sustained growth. The Moroccan government has taken proactive steps to support Al advancement, including the
establishment of a specialized center of excellence for Al* and the creation of a fund dedicated to nurturing technology startups.

Additionally, Morocco benefits from a cost advantage, offering relatively lower wages for skilled Al professionals compared to other countries (Omrane
& Ahmed-serir, 2023). This cost-effectiveness has made Morocco an attractive destination for foreign investments (ISMAILI, 2023) in the technology
sector, boosting its global competitiveness.

! https://www.um6p.ma/fr/le-centre-international-dintelligence-artificielle-du-maroc
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The country’s rich multilingual landscape, marked by significant linguistic diversity (Abouhassani, 2017), further enhances its potential as a market for
Al solutions. Leveraging Al to bridge language barriers in sectors such as finance, tourism, and public services could stimulate economic growth and
create new job opportunities.
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2.1 Al-Related Jobs Emerging in the Moroccan Job Market

The emergence of Artificial Intelligence (Al) in Morocco has created new job opportunities and specialized roles, paving the way for the country’s digital
transformation and technological innovation. These professions are integral to advancing Morocco’s Al-driven economy and include:

e  Data Scientists: Experts who collect, analyze, and process data to extract valuable insights that support informed decision-making within
Moroccan businesses.

e Al Software Developers: Professionals responsible for designing, developing, and deploying Al solutions tailored to the unique requirements
of companies.

e  Data Analysts: Specialists who analyze data to uncover trends and patterns that drive business strategies.

e  Chatbot Developers: As Al-powered chatbots gain importance (Gentiletti, Bourmaud, Fréjus, & Decortis, 2022), there is a growing demand
for developers skilled in creating and maintaining chatbot systems for websites and applications.

e  Cybersecurity Experts: With Al integration, these professionals focus on developing advanced skills to protect sensitive data from cyber
threats.

e  Automation Specialists: Individuals dedicated to designing and implementing Al-driven automation processes to improve operational
efficiency and productivity.

These roles reflect the expanding scope of Al applications in Morocco, underscoring their significance in shaping the nation’s technological future.
2.1 Benefits of Al in the Moroccan Job Market

The integration of Al into Morocco's economy offers numerous potential advantages, including:

e  Boosted Efficiency and Productivity: By automating repetitive and labor-intensive tasks, Al allows employees to concentrate on more strategic
and creative activities, leading to increased business efficiency and economic growth.

e Improved Decision-Making: Al's ability to analyze vast datasets and identify patterns beyond human capability enables faster, data-driven
decision-making, providing businesses with a competitive edge.

e  Creation of Skilled Job Opportunities: The rise of Al fosters the development of new roles in fields such as data science, robotics, and machine
learning. These positions demand specialized training and skills, helping to lower unemployment rates and elevate the overall skill level of
the workforce.

e  Enhanced Customer Services: Al applications, such as chatbots, can provide around-the-clock customer support, improving service quality
and customer satisfaction.

e  Better Working Conditions: Automating repetitive and mundane tasks frees employees from monotonous work, leading to a more fulfilling
and engaging work environment.

These benefits illustrate AI’s transformative potential in driving economic growth, enhancing workforce capabilities, and improving service delivery in
Morocco.

2.2 Disadvantages of Al in the Moroccan Job Market

The integration of Al into Morocco's economy, while promising, also presents several challenges, including:

e  Job Displacement: Automation of routine tasks may lead to the elimination of unskilled positions (Ferguson, 2019), potentially increasing
unemployment and complicating efforts to retrain affected workers.

e  Skill Gaps: Al adoption requires specialized knowledge in areas like data science, machine learning, and robotics. The shortage of these skills
in Morocco’s labor market could limit job opportunities for individuals without adequate training.

®  Cybersecurity Vulnerabilities: Al introduces risks related to data breaches and hacking, necessitating robust measures to secure systems and
protect sensitive information.
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e  High Implementation Costs: The expenses associated with adopting Al—such as training, development, and acquiring advanced
technologies—may impose a financial strain on businesses, particularly small and medium-sized enterprises, disadvantaging them compared
to larger companies.

e | abor Market Competition: Al-driven innovations could render some roles obsolete, intensifying competition for remaining jobs.

e  Retraining Challenges: Employees need to undergo retraining to work effectively with Al technologies, a process that can be both time-
consuming and expensive.

e  Regulatory and Worker Protection Gaps: The potential for job losses and precarious working conditions necessitates the establishment of
regulations to protect employee rights and promote equitable Al integration.

Addressing these challenges is essential to minimize their negative impact on the labor market and ensure the responsible and equitable adoption of Al
in Morocco.

3. Policies and Initiatives to Foster Al-Related Job Creation in Morocco
3.1 Government Initiatives to Advance Al in Morocco
The Moroccan government acknowledges the transformative potential of Artificial Intelligence (AI) in driving the nation’s economic growth and has

implemented several strategic programs to encourage its development:

e Maroc Numeric Cluster®: Established in 2019, this initiative unites public and private stakeholders to foster digital expertise, including Al,
and promote innovation.

e Al Centers of Excellence: In 2020, OCP® and UM6P launched the Moroccan International Centre for Artificial Intelligence* (CIAM). CIAM’s
mission is to drive innovation, facilitate knowledge exchange, and enhance Morocco’s Al capabilities.

e Al Ecosystem Development®: This initiative prioritizes creating a collaborative environment involving businesses, universities, research
institutions, and government bodies. It aims to boost Al research and development, nurture local talent, attract foreign investments, and support
startups and scaling businesses.

These initiatives are designed to strengthen Morocco's Al expertise and foster innovation across industries. However, challenges remain, including the
need for substantial investment in digital infrastructure and efforts to improve ICT and foreign language skills among Moroccan workers. These measures
are essential to enable effective collaboration with international Al firms and maximize the benefits of Al adoption.

3.2 Specialized Al Training Programs in Morocco

In response to the growing demand for Al professionals, Morocco has launched specialized training initiatives:

e Mohammed VI Polytechnic University® (UM6P): In 2021, UM6P introduced a Master's program in Avtificial Intelligence and Data Science.
This program combines advanced Al and data science education with hands-on internships and corporate research projects. UM6P also offers
a PhD program for those focused on Al research.

e  Private Institutions and Training Centers: Several private institutions, including Simplon.co Maroc, provide Al-focused training. Simplon.co’
offers free online courses in Al, aimed at equipping individuals with the skills needed to enter the field.

These programs are part of Morocco's strategy to build a skilled Al workforce and offer career development opportunities.
3.3 Collaborative University-Business Efforts for Al Training

To address the increasing demand for Al talent, Moroccan universities are partnering with businesses to offer specialized training programs:

e Rabat International University® (UIR): UIR has partnered with leading Al companies like IBM® and SAP to deliver Al, cybersecurity, and
software engineering training. These programs include practical projects and internships to ensure students gain real-world skills.

2 https://intalig.ma/organism/maroc-numeric-cluster

% https://www.ocpgroup.ma/

4 https://www.um6p.ma/fr/le-centre-international-dintelligence-artificielle-du-maroc
® https://www.add.gov.ma/ecosysteme-dedie-a-lintelligence-artificielle-prioritaire

¢ https://um6p.ma/
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8 https://www.uir.ac.ma/

® https://www.ibm.com/

10 https://www.sap.com/
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e Hassan Il University!!, Casablanca: This university has joined forces with Huawei'? to offer Al training programs for Master's students in
computer science.

These collaborations help bridge the gap between academic learning and industry requirements, providing students with the experience and skills needed
to thrive in the Al-driven job market.

4. Challenges and prospects
4.1 Job Displacement and Transition Challenges

Artificial intelligence (Al) has the potential to radically transform the world of work (Jacob, Souissi, & Trudel, 2021). While it can create new jobs and
opportunities, it can also lead to the elimination of some existing jobs. This may be due to the automation of repetitive tasks or the substitution of certain
human functions with machines.

The jobs most at risk are those that involve routine and predictable tasks, such as administrative tasks, accounting, and data processing jobs, as well as
roles in the manufacturing industry. Jobs requiring intermediate-level skills, such as those in the service sector, may also be threatened by automation.

However, it is important to note that Al can also create new types of jobs, particularly in the design and development of these technologies. It can also
help improve business efficiency and productivity, which can stimulate economic growth and create jobs.

The transition to these new types of jobs can be challenging for employees who lose their jobs due to automation. They may need to retrain to acquire
new skills and knowledge. Governments, businesses, and organizations can help by providing training and retraining programs to help employees acquire
in-demand skills in the labor market.

It is also important to note that the transition to Al may lead to economic and social inequalities (Conseil National du Numérique, 2017). Employees
with less specialized skills may have more difficulty adapting to these new types of jobs, while employees with more specialized skills may benefit from
higher salaries and career opportunities. Therefore, it is essential for governments, businesses, and organizations to ensure that the transition to Al is fair
and equitable for all employees.

4.2 Socioeconomic Implications of Rising Job Automation

Al-driven job automation, while promoting business efficiency and economic growth, has significant socioeconomic implications. The automation of
low-skill, repetitive jobs could result in unemployment, income loss, and a reduced quality of life for affected workers. At the same time, automation
could lead to the evolution of existing roles, with employees needing to develop advanced cognitive skills in areas such as problem-solving, data analysis,
and decision-making. This shift would require substantial retraining efforts and the creation of new, higher-skill jobs. However, the rapid pace of
automation may exacerbate economic and social inequalities, with the skilled workforce benefiting while less qualified workers may face marginalization.
The resulting disparities could contribute to heightened societal tensions, as the wealth generated by technological advancements may not be equally
shared. To mitigate these risks, Morocco will need to implement effective public policies that emphasize training, reskilling, and skills development.
These policies should ensure that the benefits of Al are equitably distributed across the workforce, avoiding a situation where the less skilled are left
behind.

4.3 The Future of Al Adoption in Morocco

Morocco is positioning itself as a regional leader in Al by implementing a national digital development strategy. The goal is to foster economic growth
through Al, supported by a burgeoning Al ecosystem that includes tech companies and research initiatives. However, for Morocco to fully realize the
potential of Al, it must adopt a clear strategy that includes robust employee training, responsible Al deployment, and safeguards to prevent adverse
employment outcomes.

A key component of Morocco's Al strategy should be a comprehensive plan that aligns with the nation's broader development model. This plan must
promote an inclusive, sustainable, and ethical approach to Al adoption, ensuring that the benefits of Al are maximized for all sectors of society. Public-
private partnerships, along with investment in Al infrastructure and training programs, will play a crucial role in achieving this goal.

Moreover, it is essential for the Moroccan government to establish a regulatory framework for Al. This framework should define clear standards for Al
use within businesses and public administrations, addressing ethical concerns, ensuring data protection, and guiding Al implementation across various
industries. By ensuring responsible Al adoption, Morocco can minimize negative societal and employment impacts, while fostering an innovation-driven
economy.

1 https://www.univh2c.ma/
2 huawei.com
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While Al presents numerous opportunities for economic growth in Morocco, its successful integration requires careful planning, training, and
collaboration among all stakeholders. A balanced approach that mitigates job displacement and ensures equitable distribution of the benefits will be key
to maximizing Al's potential while addressing its challenges.

5. Conclusion

In conclusion, the adoption of Al in Morocco holds significant potential for fostering economic growth and creating new job opportunities, particularly
in industries such as healthcare, education, agriculture, and logistics. However, it also presents challenges, notably in the form of job displacement,
particularly in roles that are routine and repetitive. To capitalize on the opportunities Al offers, it is crucial to invest in developing a workforce with
specialized skills that can meet the evolving demands of the job market. Ensuring that the economic benefits of Al are equitably distributed across society
is also vital. Businesses, by implementing training programs and adopting innovative business models, can play a key role in facilitating this transition.
Sustaining the momentum of Al adoption in Morocco requires continued investment in digital infrastructure, workforce development, and strategic
collaborations between the public and private sectors. Policymakers must also ensure that Al is implemented ethically and responsibly, safeguarding the
rights of workers and ensuring that technological advancements benefit all sectors of society. With the right approach, Al can serve as a powerful catalyst
for inclusive and sustainable economic development in Morocco. All authors are required to complete the Procedia exclusive license transfer agreement
before the article can be published, which they can do online. This transfer agreement enables Elsevier to protect the copyrighted material for the authors,
but does not relinquish the authors’ proprietary rights. The copyright transfer covers the exclusive rights to reproduce and distribute the article, including
reprints, photographic reproductions, microfilm or any other reproductions of similar nature and translations. Authors are responsible for obtaining from
the copyright holder, the permission to reproduce any figures for which copyright exists.
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