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Abstract

This article focuses on the relationship between scientific management and artificial
intelligence, highlighting how AI contributes to the development of modern management
practices. The article reviews the theoretical foundations of scientific management and
explains the impact of smart technologies, such as machine learning and predictive analytics,
in improving efficiency and decision-making. It also discusses the benefits provided by these
technologies, such as enhanced productivity and innovation, along with the challenges and
limitations associated with them, including ethical risks and infrastructure requirements. In
conclusion, the article addresses the future of scientific management in the era of Al and the
potential for achieving a sustainable competitive advantage for organizations.
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1. Introduction:

In the face of rapid transformations occurring in the world today, scientific management has
become the cornerstone of achieving efficiency and effectiveness within organizations.
Scientific management relies on principles of systematic analysis and data-driven decision-
making to increase productivity and improve decision-making processes. Since its emergence
in the early 20th century by Frederick Taylor, scientific management has focused on applying
scientific methods to improve institutional performance, which revolutionized human
resource management, work organization, and strategic planning.

With the advent of artificial intelligence, organizations are now entering a new phase of
management development, where vast amounts of data can be analyzed, future trends can be
predicted, and processes can be automated more accurately and quickly than ever before. Al
is not limited to improving efficiency but also extends to supporting innovation, enhancing
customer experience, and reshaping the workplace through applications like machine
learning, predictive analytics, and natural language processing.

This article aims to study the relationship between scientific management and artificial
intelligence, focusing on how these technologies affect traditional management practices and
the advantages and challenges they offer. The article also reviews the importance of adopting
these tools in modern organizations, both in the academic context to understand radical
changes in management theories and in the professional context to provide practical strategies
that help organizations achieve a sustainable competitive advantage.

The topic of the article will be addressed as follows:

2. Introduction.
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Theoretical foundations of scientific management and artificial intelligence.
The impact of artificial intelligence on scientific management practices.
The benefits of artificial intelligence in scientific management.

Challenges and limitations.

The future of scientific management in the era of artificial intelligence.

NowvkEwWw

8. Conclusion.

2. Theoretical Foundations of Scientific Management and Artificial Intelligence:
1.2 A Brief Overview of Scientific Management and its Evolution through the Ages:
Scientific management is a management approach based on the application of scientific
methods in analyzing work and improving productivity within organizations. The concept of
scientific management dates back to the late 19th and early 20th centuries, where Frederick
Taylor developed its principles with the goal of improving the efficiency of industrial work
through time and motion studies, standardizing processes, and incentivizing workers based on
performance. Taylor’s ideas focused on task division, setting clear performance standards,
and using financial incentives to boost productivity.

The concept of scientific management later evolved with contributions from scholars such as
Henri Fayol, who introduced the five principles of management (planning, organizing,
leading, coordinating, and controlling), and Max Weber, who emphasized bureaucracy as a
means of organizing institutions efficiently. The 20th century saw the expansion of scientific
management principles to broader fields, such as Total Quality Management (TQM), Six
Sigma, and Operations Management.

One of the most significant proposals in this context was put forward by Frederick Taylor in
relation to American steel companies, where he made several observations:

. Workers were producing less than their potential.

. Management was unaware of the systems required to organize the relationship
between workers and work processes and the methods necessary to reduce time-wasting or
manipulation. Taylor observed that workers often avoided real work or pretended to work
without producing tangible results, which he attributed to:

o Human nature, as individuals are naturally inclined to be lazy and slow unless
a personal interest or necessity motivates them.

o Poor relationships with colleagues or supervisors lead to decreased
performance.!

Taylor noticed that workers operated machines and introduced production elements in an
unorganized manner, with different methods used by each worker, resulting in performance
variability and inefficiency. He realized that this randomness negatively affected productivity.
To address this, Taylor designed a standardized system that defined the optimal way to use
machines and perform tasks, with a focus on training workers to apply it accurately. This
approach resulted in a notable increase in production rates and improved performance quality,
which led Taylor to document his ideas in his famous book, outlining the core principles
managers should follow to ensure the highest levels of efficiency in the workplace.

In his book, Taylor also introduced time and motion studies, aimed at analyzing and
improving task performance by identifying the necessary movements to accomplish work
with minimal effort and time. These studies became a cornerstone of scientific management,
contributing to the development of modern production systems that rely on precise planning
and effective organization to achieve optimal results.>
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The key principles of scientific management according to Frederick Taylor include:

J Replacing trial-and-error and guesswork with scientific and logical analysis in
performance and work.

o Selecting, educating, and training workers scientifically to improve their performance,
as opposed to the traditional approach where supervisors merely observed.

. Fostering cooperation between management and workers to apply tasks in a scientific
manner.

o Linking an individual's performance and success to their pay or rewards to enhance
productivity.

J Dividing labor and responsibility between management and workers, with

management responsible for planning and workers responsible for execution.’

With the arrival of the 21st century, it became essential to integrate traditional scientific
management methods with modern technologies, such as artificial intelligence and data
analysis, to achieve more efficient and precise management. These developments paved the
way for new applications of scientific management, where analysis is no longer solely based
on human expertise but now relies on intelligent systems capable of processing vast amounts
of information and improving decision-making processes.

2.2 Artificial Intelligence and Key Concepts and Applications Related to Management:

A. The Concept of Artificial Intelligence:

Artificial Intelligence (Al) is a field within computer science aimed at developing systems and
software capable of simulating human intelligence in thinking, learning, and decision-making.
Al relies on complex algorithms to process data and extract patterns, allowing it to perform
tasks that previously required human abilities, such as perception, speech and image
recognition, and logical analysis.

The concept of Al is deeply rooted in a long history of scientific research and historical
development, dating back to ancient times when ideas of robots and self-moving entities were
part of myths and stories. The human dream of realizing this concept continued until the mid-
20th century, when the first foundational steps of artificial intelligence were established.*
Several factors contributed to the existence of Al, including:

J The emergence of computers: In the 1940s and 1950s, the first electronic computers
were developed, such as the famous Turing machine, which laid the foundation for
understanding computational power and processing capabilities.’

o The Dartmouth Conference: The 1956 Dartmouth Conference is considered the
official beginning of the Al field.
. Development of algorithms: Over the following years, many algorithms were

developed to enable computers to learn specific skills, such as neural networks and deep
learning.

J Increased processing power: With technological advancements and increased
processing power, it became possible to process larger datasets and execute complex
algorithms in shorter periods.

J Big data: In recent decades, large volumes of data have become available, leading to
rapid advancements in Al and machine learning technologies.®

B. Key Al Technologies in Management:
. Machine Learning (ML): Smart systems can learn from historical data and predict
future trends, enhancing the accuracy of managerial decisions.
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. Big Data Analytics: Analyzing vast amounts of data allows for identifying hidden
patterns that help make informed decisions.
o Natural Language Processing (NLP): This technology enables systems to

understand and analyze texts and conversations, improving interactions with customers and
employees.

. Robotic Process Automation (RPA): Helps automate routine tasks, such as
processing invoices, scheduling meetings, and analyzing reports.
o Predictive Analytics: This technology uses data to predict customer behavior, market

trends, and inventory levels, helping businesses plan effectively.
C. Applications of Artificial Intelligence in Management:

o Human Resource Management: Al can analyze job applicants' resumes, evaluate
employee performance, and determine training needs based on performance data.

J Customer Experience Improvement: By analyzing customer interactions, Al can
offer personalized recommendations and provide support via intelligent chatbots.

J Strategic Planning: Al provides accurate insights into market trends, helping
managers make data-driven decisions rather than relying on personal intuition.

. Risk Management: Banks and financial institutions use Al systems to analyze
financial risks and detect fraudulent activities.

J Productivity Enhancement: Al helps monitor employee performance, automate

processes, and reduce human errors, boosting operational efficiency.

As researcher Mariam Qais Al-Oumi notes, Al is also used in the fields of finance and
business, where intelligent systems analyze financial data, suggest investment strategies, and
detect financial fraud.’

3.2 Comparison between Traditional Scientific Management and Al-Enhanced
Management:

With the advancement of technology, scientific management has undergone a revolutionary
transformation, largely driven by Al technologies. Below is a comparison between traditional
scientific management and Al-supported management in several key areas. Since
management primarily revolves around planning, we also present some distinctions made by
researcher Faraji Adel Harhoush and his colleagues in differentiating between traditional and
electronic management. These differences are summarized in the following table:®

Criteria HTraditional Planning HElectronic Planning

General, flexible, real-time, and
In terms  of||Specific, clear goals that can be|jprobabilistic goals, along with
objectives executed in the following year. continuous renewal and
development.

Planning is time-bound, based on|Constant flow of information,

Information Flow ) . . )
reports of various types. making planning continuous.

Planners are  managers, while|Planners include managers and
Work Division |employees are executors, using a top-|employees, using a bottom-up
down approach. approach.

Focus is on operational systems and|Focus during planning is on
core capabilities within the|changing markets, customers, and
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‘Criteria HTraditional Planning HElectronic Planning ‘

‘ Horganization. cheir needs. ‘
Long, medium, or short-term plans,||Short-term, real-time plans that

Duration focusing on one direction for|respond to changing
organizational tasks. circumstances.

Additionally, we can present the following table to compare traditional and Al-supported
management from various angles:

Traditional Scientific

Field Al-Enhanced Management
Management

Relies on big data analysis and
Data Analysis machine learning to extract patterns
and predict trends.

Relies on time and motion studies,
with data collected manually.

Relies on smart data analysis and|Depends on human experience and

Decision Makin . . . .
£ algorithm-driven recommendations.  |trial-and-error.

Al is wused to analyze resumes,|[Employment and  evaluation
evaluate performance, and predict|depend on interviews and
training needs. traditional reports.

Human Resource
Management

Relies on performance monitoring

) o . Relies on financial incentives and
with Al, providing recommendations

Motivation &

Productivity e scientifically divided labor.
for productivity improvement.
Strategic Rehe§ on predictive analysis and deep Relies on manual report and
: learning to forecast market trends and o .
Planning . . statistical analysis.
make precise decisions.
Uses chatbots and smart systems to|l, .. .
Customer . 4 Relies on employees to provide
. analyze customer interactions and .
Interaction . . . service and support.
provide personalized experiences.
Processes are automated, with
Operations continuous data analysis to discover|Operations are improved based on
Management opportunities for improvement and|human data analysis.

reduce errors.

Table prepared by the researcher
Preliminary Results and Outputs:

J Traditional management focuses on improving operations through human experience
and trial-and-error.
. Al-supported management offers unparalleled capabilities to predict and adapt to

market changes by leveraging big data and smart algorithms.
This comparison shows how Al has transformed traditional scientific management practices,
enhancing efficiency, precision, and responsiveness in various management domains.

3. Impact of Artificial Intelligence on Scientific Management Practices:

3.1 Data Analysis and Intelligent Decision-Making:

Decision-making is one of the most crucial functions of scientific management, relying on the
analysis of available data to select the optimal alternatives for achieving organizational goals.
With the advancements in modern technology, Artificial Intelligence (AI) has become an
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essential tool in improving the quality of administrative decisions. This is due to its ability to
process vast amounts of data in a short time, extracting accurate insights to support leaders in
making data-driven, strategic decisions instead of relying on personal intuition.

How does Al enhance the decision-making process? Here are detailed suggestions:

. Predictive Analysis: Al helps in forecasting future trends by analyzing historical data,
allowing organizations to plan effectively. For instance, companies use Al to predict product
demand, which helps avoid overproduction or inventory shortages.

. Machine Learning and Pattern Recognition: Through machine learning algorithms,
intelligent systems can identify behavioral patterns and analyze factors affecting decisions,
such as customer preferences or financial market performance.

J Real-time Decision Making: Al-supported systems enable managers to make
immediate decisions based on live data. For example, in logistics, Al can suggest the best
routes and delivery times based on traffic and weather conditions.

. Reducing Human Errors: Relying on Al reduces biases and human errors that might
affect the accuracy of decisions, as intelligent systems base their decisions on objective data
rather than personal impressions.

Additionally, AI tools like smart dashboards and big data analysis techniques enable
management to monitor performance in real-time, interacting with variables quickly and
flexibly. Al is reshaping the concept of scientific management by making decision-making
more precise, data-driven, and analytical, moving away from traditional guessing and
assumptions.

3.2 Automation of Administrative Processes and Efficiency Improvement:

Modern organizations strive to enhance operational efficiency by automating administrative
processes, with Al being one of the core tools to achieve this goal. Automation simplifies
administrative tasks, reduces the time spent on them, and lowers operational costs, ultimately
enhancing the overall productivity of the organization. Some key areas where administrative
processes can be automated, based on practical work performance and specialization, are as
follows:

. Document and Correspondence Management: Al can automate document
processing tasks, such as classifying files, extracting data, and analyzing content.

o Financial Process Management: Al technologies provide tools to monitor cash
flows, review invoices, and detect financial fraud.

J Customer Service Automation: Chatbots are used to answer customer inquiries and
resolve common issues, reducing the need for human interaction.

. Task and Meeting Scheduling: Al systems can automatically schedule meetings and

manage calendars, reducing the time spent on manual organization.

Thus, automation helps reduce the administrative burden on employees, allowing them to
focus on tasks that require strategic and creative thinking. It also contributes to reducing
human errors and improving the accuracy of administrative processes, leading to increased
operational efficiency.

3.3 Human Resource Management Using AI Technologies:

Artificial Intelligence has become a vital tool in Human Resource Management (HR),
improving recruitment, performance evaluation, and employee development in more efficient
and accurate ways. Al allows for the analysis of massive amounts of employee data, enabling

http://jier.org 722



Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

organizations to make strategic decisions based on precise information rather than traditional
evaluations that may be subjective.

Key Al applications in HR management include:

. Smart Recruitment: Companies use Al systems to review and sort resumes based on
specific criteria, reducing the time and effort needed for preliminary interviews. Natural
Language Processing (NLP) can also analyze candidates' responses during interviews and
provide accurate assessments of their suitability for the job.

o Employee Performance Analysis: Organizations use Al to monitor employee
performance via data analysis tools, enabling them to provide real-time feedback and improve
motivation and professional development strategies.

. Training and Development Management: Smart systems provide personalized
recommendations for each employee based on their skills and past performance, helping to
develop effective training plans that foster employee growth.

. Enhancing Employee Experience: Chatbots and smart systems provide continuous
support to employees, offering quick answers about internal policies and job benefits.

These applications improve the work environment, enhance productivity, and increase
employee satisfaction, making HR management more effective and intelligent.

3.4 Enhancing Internal and External Communication within Organizations:

Al plays a pivotal role in improving communication both inside and outside organizations,
offering advanced tools that help enhance collaboration among teams and facilitate
communication with customers and partners. Improving organizational communication relies
on intelligent systems that can analyze data and provide effective strategies to improve
interaction between different parties.

A. Improving Internal Communication:

. Smart Messaging Systems: Al tools like Slack and Microsoft Teams enable instant
communication among employees, with additional features like analyzing messages and
providing automatic reply suggestions.

o Employee Sentiment Analysis: Al is used to analyze employee surveys, helping to
understand job satisfaction and take actions to improve the work environment.
J Smart Meeting Management: Al-supported tools allow automatic scheduling of

meetings and provide intelligent summaries of discussions to ensure effective follow-up on
decisions made.

B. Improving External Communication:

o Al-powered Customer Service: Companies use chatbots and smart applications to
quickly and efficiently respond to customer inquiries, enhancing customer satisfaction and
improving the service experience.

o Audience Interaction Analysis: Al technologies offer tools for monitoring and
analyzing feedback on social media platforms, helping to improve marketing and public
relations strategies.

. Managing Relationships with Partners and Suppliers: Organizations rely on Al
tools to track contracts, analyze supplier data, and provide recommendations for optimal
cooperation strategies.
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Conclusion: The application of Al in organizational communication improves operational
effectiveness, reduces errors, and enhances both internal and external relationships,
contributing to the achievement of organizational goals in more efficient and innovative ways.
In summary, Al not only improves the accuracy and efficiency of decision-making but also
automates administrative tasks, enhances HR processes, and transforms internal and external
communication, ultimately making scientific management practices more effective and data-
driven.

Here is the translation of the text into English:

4. Benefits of Artificial Intelligence in Scientific Management:

4.1 Enhancing Prediction Accuracy and Strategic Decision-Making:

Strategic decision-making is one of the core pillars of scientific management, as organizations
strive to improve the accuracy of future predictions and make decisions based on precise data.
Artificial intelligence contributes to this process through big data analysis, machine learning,
and predictive modeling, helping leaders and managers anticipate trends and make smarter
decisions. Some of the key benefits of Al in improving prediction accuracy include the
following suggestions:

. Analyzing historical data and predicting future trends: Smart systems rely on
analyzing vast amounts of past data to extract patterns and trends, which helps predict sales,
market performance, and consumer behavior with high accuracy.

. Reducing uncertainty in decision-making: Through Al techniques, human errors
and guesses not based on evidence are reduced, enhancing the reliability of management
decisions.

J Improving strategic planning: Al tools provide smart dashboards that allow
managers to monitor actual performance against set goals, making it easier to adjust plans
quickly and effectively.

J Making real-time decisions: Al technologies enable real-time data analysis, helping
organizations react to sudden changes in markets or operational conditions.

Artificial intelligence helps make decision-making more objective and data-driven, which
enhances organizational performance and provides companies with a strong competitive
advantage in dynamic business environments.

4.2 Reducing Operational Costs and Increasing Productivity:

Artificial intelligence plays a crucial role in reducing operational costs and increasing
productivity within organizations by automating routine tasks, improving operational
efficiency, and minimizing resource waste. In this regard, we ask the following question: How
does Al contribute to reducing costs?

J Automating administrative processes: Smart systems help perform repetitive tasks
such as data processing, report generation, and scheduling meetings, reducing the need for
excessive hiring.

o Improving production process efficiency: Companies use technologies such as
industrial robots and smart systems on production lines, reducing human errors and increasing
productivity.

. Reducing hiring and training costs: Al systems provide advanced solutions for
recruitment and training, reducing the need for repetitive hiring processes or traditional
training sessions.

. Improving resource and energy management: Organizations rely on Al to analyze
energy and resource consumption, which helps reduce operational costs and minimize waste.
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This means that Al enhances operational efficiency, reduces errors, and achieves significant
financial savings, reflecting positively on productivity and organizational performance.

4.3 Enhancing Customer and Employee Experience through Smart Systems:

The success of modern organizations relies on improving the experience of both customers
and employees, which can be achieved through AI that provides innovative tools for
analyzing needs and responding effectively. From this perspective, the impact of Al on
customer experience is reflected in the following ideas:

. Smart customer service: Chatbots and smart systems provide instant responses to
customer inquiries, enhancing customer satisfaction and improving their experience.
o Personalizing services based on customer needs: Companies rely on smart analysis

of customer behavior to offer personalized offers and services, strengthening customer
loyalty.

. Analyzing feedback and improving products: Organizations use sentiment analysis
tools and feedback to gain insights into customer satisfaction and work on improving products
and services.

In terms of improving employee experience:

J Innovative human resource management: Al systems facilitate recruitment,
performance evaluation, and career planning, making the work environment smoother.

J Continuous learning and development: Smart learning systems provide customized
training plans for each employee based on their current skills and future needs.

. Increasing job satisfaction and reducing stress: Al technologies help reduce
administrative burdens and improve the work environment, enhancing employee satisfaction
and productivity.

This means that Al improves the interaction between organizations and their customers,
boosts employee satisfaction, and leads to positive results in overall organizational
performance.

4.4 Supporting Innovation and Continuous Development in Organizations:

Successful organizations strive for continuous innovation, which is supported by Al through
data analysis, product development, and stimulating creative thinking within organizations.
Here we pose the following question: How does Al contribute to fostering innovation?

We suggest the following answer: Al contributes to enhancing innovation through the
following:

. Data analysis to discover new opportunities: Companies rely on Al to analyze
markets, identify gaps, and provide innovative solutions that meet customer needs.
. Developing new products and services: Organizations use Al in research and

development processes to create innovative solutions that enhance their competitiveness in the
market.

o Improving the creative work environment: Al technologies provide interactive
tools that help teams work efficiently and exchange ideas in new ways.
J Enhancing digital transformation: AI helps organizations adopt advanced digital

strategies, accelerating digital transformation processes and increasing business efficiency.

In conclusion, Al helps organizations achieve continuous innovation, strengthening their
market competitiveness and contributing to the achievement of their strategic goals more
efficiently and effectively.
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We may also mention some of the major benefits that Al brings to what is known as
Knowledge Management, especially since Knowledge Management feeds into the essence of
e-management and gives it its characteristics.’

Capabilities created using artificial
. . Examples of use cases
intelligence systems
Creating
knowledge - .
Jowledg Enhance predictive analytics through
Discover . o
. . |the analytical capability of self-
shortcomings in .
the organization learning
. ||Identify previously unknown patterns|Sales probability predictions
by analyzing .
Screen  organizational data and
customer . . .
. . discover relationships
relationship ..
Develop new explicit knowledge
management
records
Harvesting  explicit ~ knowledge, . ..
. N . =70rganizing and  summarizing
classifying it, organizing it, storing it,
. .’|relevant legal precedents for a new
and retrieving it .
Knowledge . ; . - |lcase related to an exploration
Analyzing and filtering multiple .
storage and - scenario
. content and communication channels o . .
retrieval e s Retrieving scattered information,
Facilitating knowledge reuse by teams .
S correcting errors
and individuals
Connecting people working on the
same issues by strengthening weak
ties
Facilitating collaborative intelligence|Facilitating feedback and peer
and shared organizational memory|review on communication systems
Knowledge Forming a comprehensive perspective||Facilitating real-time intelligent
sharing on knowledge sources and their|collaboration between marketing
bottlenecks channels and sales pipelines
Creating more coordinated and
connected systems across
organizational silos
Enhancing th licati f existi .
nhancing the apprication of exiStihsiq.,roh for questions and answers
knowledge through research and . .
. and apply them in the available
preparation of knowledge sources| . .
o ... |lguides for service knowledge
Knowledge Providing more natural and intuitive .
Lo . management Provide more
application system interfaces
. ) human-centered knowledge
Enhancing fair access to knowledge o .
. - > |lapplications accessible through
without fear of retaliation or social
chatbots
cost
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5. Challenges and Limitations:

5.1 Technical and Human Challenges in the Application of Artificial Intelligence:

Despite the significant benefits of artificial intelligence in management, organizations face
several challenges when adopting it, both at the technical and human levels.

A. Major Technical Challenges:

o Complexity of technological infrastructure: Organizations need to update their
systems and develop their infrastructure to accommodate Al solutions, which can be costly
and complex.

o Data quality and management: Al systems rely on big data, but ensuring the quality
and accuracy of data remains a major challenge due to issues such as data duplication,
inconsistencies, and gaps in the data.

. Interpretability and transparency: Some Al models are opaque, making it difficult
to understand how decisions are made, which raises concerns about credibility and
accountability.

. Cybersecurity and data protection: Cybersecurity threats increase with the reliance
on intelligent systems, necessitating enhanced cybersecurity measures to protect data from
breaches.

B. Human and Organizational Challenges:

. Lack of skills and expertise: The implementation of Al requires employees with
advanced technical skills, which poses a challenge for organizations suffering from a shortage
of specialized competencies.

. Internal resistance to change: Some employees fear losing their jobs due to
automation, leading to resistance to adopting Al technologies within organizations.

J High initial cost: While Al helps reduce costs in the long term, the initial investment
in system development and training may be high.

o Adapting to organizational changes: Organizations need to modify their operational
models and organizational structures to accommodate Al solutions, which may face
implementation difficulties.

To address these challenges, organizations need clear strategies that include continuous
training, the development of flexible regulatory policies, and fostering a culture of innovation
and adaptation to technology.

5.2 Ethics of Artificial Intelligence in Management:

Artificial intelligence poses several ethical challenges in management, particularly regarding
privacy, security, fairness, and accountability, which necessitate the establishment of
regulatory frameworks to ensure its responsible use.

o Privacy and data protection: Al systems rely on collecting and analyzing vast
amounts of personal data, raising concerns about privacy violations and misuse of
information. Organizations must adopt clear policies to protect data, such as encryption and
avoiding storing sensitive information without user consent.

J Cybersecurity and technical risks: As organizations rely on Al to manage data and
decisions, they face increased opportunities for cyberattacks, requiring enhanced protection
measures, such as continuous system updates and the application of stringent security
standards.

. Fairness and bias: Al systems can reflect biases in the data used to train them, which
may lead to unfair decisions, particularly in areas like recruitment and finance. It is essential
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to monitor and regularly update Al models to ensure they are free from bias against any
particular group.

. Legal accountability: When Al makes incorrect decisions, determining responsibility
can be difficult, necessitating the establishment of legislation to define the responsibility of
organizations and developers.

To address these issues, organizations need to adopt strategies that ensure the ethical and
responsible use of Al, including clear policies to protect users and ensure fairness in decision-
making.

5.3 Resistance to Change and Difficulties in Adopting Al in Traditional Organizations:
Adopting Al is challenging for traditional organizations that rely on classical management
methods, as they face both internal and external resistance when introducing new
technologies.

A. Reasons for Resistance to Change:

. Fear of job loss: Many employees are concerned that automation may replace their
jobs, leading them to resist the adoption of Al technologies.

. Lack of knowledge and skills: Some managers and employees are unprepared to
handle smart technologies due to a lack of the necessary digital skills.

. High costs: Al systems require significant investments in infrastructure and training,
which may not be available to all organizations.

o Fear of complicating administrative processes: Some believe that adopting Al may

make administrative processes more complex rather than simplifying them.

B. Strategies to Overcome Resistance to Change:

. Education and training: Organizations must provide training programs to empower
employees to understand the benefits of Al and use it effectively.
J Engaging employees in the transformation process: Resistance can be reduced by

involving employees in the development process, listening to their concerns, and
incorporating their suggestions.

. Gradual implementation of changes: New technologies should be introduced
gradually to ensure smooth integration into the work environment.

By overcoming resistance to change, organizations can maximize the benefits of Al and
successfully achieve digital transformation.

54 Impact of Artificial Intelligence on Job Opportunities and the Future of
Administrative Jobs:

Artificial intelligence has sparked a wide debate about its impact on the job market. While
some believe it will lead to job losses, others think it will create new opportunities. Here's
what we say:

A. Jobs That May Be Affected by Al:

. Routine and administrative jobs: There will be less demand for jobs that rely on
repetitive tasks, such as data entry, document processing, and traditional customer service.
. Some analytical jobs: Al can handle tasks like financial analysis and economic

forecasting, reducing the need for traditional data analysts.

B. New Jobs Created by Al:
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. Data analysts and Al experts: There will be an increased demand for specialists in
data analysis and Al model development.

o Al system supervision jobs: Operating Al systems will require continuous
monitoring and maintenance, creating new jobs in this field.

J Jobs requiring creativity and critical thinking: There will still be high demand for
jobs that require creative and strategic skills, as Al cannot fully replace human thinking.
Therefore, Al will lead to a restructuring of the job market rather than eliminating jobs,
requiring individuals to develop their technical and creative skills to stay competitive in the
workforce.

6 Future of Scientific Management in the Age of Artificial Intelligence
6.1 Future Trends in Smart Management:
With the rapid development of artificial intelligence technologies, scientific management is
moving towards smarter and more efficient models, opening the door to a radical
transformation in traditional management methods
* Predictive management: Relies on big data analytics and machine learning to predict
challenges and make proactive decisions, such as forecasting production rates or customer
behavior. Predictive management also helps reduce risks and enhance precise strategic
planning

* Smart automation of processes: Management systems will become more capable of
executing processes automatically without human intervention, improving efficiency and
reducing human errors. This includes areas such as human resources automation, supply chain
management, and financial reporting
» Al-supported work environment: Organizations will integrate Al with human resources
through digital assistants and collaborative technologies, such as chatbots and decision
support systems. These technologies will enhance productivity and facilitate administrative
tasks

+ Shift toward sustainable management: Integrating Al into management will improve
resource usage and reduce waste, contributing to environmental and economic sustainability.
For example, Al can be used in managing energy consumption and reducing carbon emissions
in organizations
* Enhancing cybersecurity and digital management: With the increasing use of data in
management, organizations will need more advanced Al technologies to protect systems from
cyber threats and ensure information security. Adopting these trends will improve
management quality and enhance the competitiveness of organizations in the future, requiring
flexible strategies to adapt to these technological changes

6.2 Role of Artificial Intelligence in Developing Sustainable Management:
Artificial intelligence is one of the key tools in achieving sustainable management,
contributing to improving resource use efficiency, reducing environmental impact, and
enhancing corporate social responsibility
* Improving resource use efficiency: Al helps improve production and logistics management
processes, reducing material and energy waste. Al systems can also accurately predict
operational needs, limiting resource overuse
* Enhancing circular economy strategies: Companies use Al to analyze product lifecycles,
contributing to recycling and reducing industrial waste. Al also helps develop business
models based on reuse and waste reduction
 Improving energy management and reducing carbon footprint: Organizations rely on Al to
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monitor and optimize energy consumption, such as using smart systems to manage lighting,
heating, and cooling. These technologies contribute to reducing harmful emissions and
enhancing environmental sustainability
» Enhancing corporate social responsibility: Al can analyze social and economic data to help
companies make decisions that align with social responsibility standards. For example, it can
be used to analyze the impact of company policies on society and improve fair employment
strategies

* Developing sustainable strategies for supply chain management: Al contributes to
optimizing supply chains by predicting demand, improving inventory planning, and reducing
delays. It can also assess the environmental impact of suppliers and select more sustainable
partners

In summary, integrating Al into sustainable management enhances environmental, economic,
and social sustainability, making organizations more capable of achieving long-term
sustainable development

6.3 Expected Challenges and How to Deal with Them:
Despite the significant opportunities Al offers to scientific management, there are expected
challenges that need to be addressed to ensure the success of these technologies
* Ethical and legal challenges: The use of Al raises issues related to privacy, security, and
algorithmic bias, requiring regulatory frameworks to ensure ethical use. Organizations also
need to comply with data protection laws and avoid using Al in ways that could affect
fairness and equality
* High costs of implementing smart systems: Adopting Al requires significant investments in
infrastructure and training, which may be a challenge for small and medium-sized enterprises.
This challenge can be overcome through gradual transformation strategies, such as starting
with small projects before expanding Al applications
* Resistance to organizational change: Employees may struggle to adapt to smart systems due
to fear of job loss or lack of understanding of the technology. Resistance can be reduced by
providing proper training and involving employees in the digital transformation process
* Information security issues and cyber threats: The risk of cyber breaches increases with the
use of smart systems, requiring the development of advanced strategies to protect data.
Organizations also need to regularly update security systems and apply strong encryption
techniques to ensure the protection of sensitive information
* Need for advanced skills: Operating Al systems requires specialized skills in data analysis,
machine learning, and information security, which calls for continuous training programs.
This challenge can be overcome by strengthening partnerships with universities and research
centers to provide advanced education that meets labor market requirements

In this context, we highlight key strategies to address challenges as proposals:
» Establishing flexible regulatory policies to ensure ethical and responsible use of Al
* Providing continuous training programs for employees to ensure they are qualified to use
modern technologies
* Developing gradual investment plans to reduce high initial costs
* Enhancing cybersecurity through advanced techniques to protect data from breaches
* Fostering a culture of innovation and adaptability within organizations to keep pace with
technological developments
Despite these challenges, scientific management supported by Al will be the future of
successful organizations, requiring effective strategies to adapt to these transformations and
ensure maximum benefit
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7 Conclusion:
As previously mentioned, the world of scientific management is undergoing a radical
transformation due to advancements in Al, making it impossible to ignore the profound
impact of these technologies on various aspects of modern management. By analyzing current
and future trends, it becomes clear that scientific management supported by Al is
characterized by its ability to improve efficiency, support decision-making, and enhance
sustainability, making it a crucial element for the success of organizations in a changing
business environment
The article has shown how scientific management has evolved from traditional methods based
on rules and fixed patterns to a dynamic Al-supported model. Technologies like big data
analytics, machine learning, and smart automation provide new opportunities to enhance
productivity and decision-making accuracy. We can say that Al has become a "digital brain"
capable of supporting managers in making data-driven decisions, reducing human errors, and
speeding up administrative processes
Despite the numerous benefits of Al in management, actual implementation faces various
challenges, ranging from technical to human-related issues. Key challenges include resistance
to change, as many employees and managers are still unwilling to adapt to smart technologies.
Privacy, security, and algorithmic bias issues also present ethical and legal challenges that
require the establishment of precise regulatory frameworks to ensure Al is used fairly and
responsibly. However, these challenges can be overcome through effective strategies, such as
providing training programs, enhancing digital culture, and developing strong security
systems to protect data
In light of what has been discussed, the future of scientific management in the age of Al is
moving towards more automation and intelligent data analysis, enabling organizations to
adapt to rapid market changes and achieve higher levels of innovation and sustainability.
Integrating Al into sustainable management processes is also essential for achieving
sustainable development goals, as it helps improve resource consumption, reduce carbon
footprints, and enhance corporate social responsibility
It is important to recognize that the success of this transformation depends on organizations'
ability to balance adopting modern technologies while preserving the human element in
management processes. While Al provides powerful tools to improve performance, strategic
decision-making still requires human thinking and creativity. Therefore, organizations should
develop integrated strategies that combine Al and human capabilities to ensure maximum
benefit from these technologies without sacrificing the human factors that distinguish
successful management
Overall, we can say that scientific management in the age of Al is not just a future trend but
has become a reality that modern organizations must embrace. Despite the challenges
associated with this transformation, the expected benefits make it a necessary investment to
enhance efficiency, improve performance, and ensure the sustainability of organizations in the
future. Therefore, organizations that strategically adopt Al and work on developing flexible
policies for its implementation will be the most capable of achieving success in a world
characterized by constant change and high competitiveness
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