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Abstract:

This research paper examines the impact of artificial intelligence and digital
transformation on supply chain management in Saudi Arabia. The author discusses how Al
and digital technologies are revolutionizing supply chains globally through automation,
data analytics, and optimization of processes. However, there is a lack of studies
investigating these impacts specifically within the Saudi context. The researcher aims to fill
this gap by studying current trends in Saudi Arabia's supply chain, how Al is being applied,
and the potential barriers to integration. The research methodology involves a survey of
supply chain professionals in Saudi companies. The initiatives that have been implemented
have resulted in benefits like cost reductions, improved decision-making and efficiency.
However, talent shortage and lack of expertise were identified as major challenges. The
researcher recommends that future research should expand the sample size, examine
impacts on specific sectors, and investigate the ethical and legal implications of Al
adoption. In addition, Saudi organizations should develop an Al strategy, invest in data
infrastructure, offer specialized training, and utilize Al for demand forecasting and supply

chain optimization.

In conclusion, while Al and digital transformation show much promise for enhancing Saudi
Arabia’s supply chain, organizations must overcome challenges related to skills, data, and

integration to fully realize the benefits of these technologies. With the right strategies and

frameworks, Al can help Saudi businesses improve competitiveness, efficiency and drive

economic growth in line with Vision 2030 objectives.
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1. Introduction:

“Success in creating Al would be the biggest event in human history. Unfortunately, it

might also be the last, unless we learn how to avoid the risks.” Stephen Hawking

Artificial intelligence and digital transformation have become widely used in a number of
businesses in recent years. As a result, there have been notable improvements in corporate
performance due to the enhanced operational effectiveness, decision-making processes, and
efficiency of Al technology. With Saudi Arabia’s Vision 2030 emphasizing the importance
of digitalization and Al knowledge, it is crucial to investigate how these technologies can
be applied in the supply chain management context to enhance the competitiveness and

efficiency of Saudi businesses.

- Artificial Intelligence and digital transformation in supply chain:

The digital revolution, driven by Al and advanced technologies, is profoundly
transforming businesses, including supply chain management. Al leverages data to predict
trends, make decisions, and optimize tasks such as demand forecasting and logistics. With
Al-driven tools, supply chains have become proactive and can respond instantly to market
changes. The integration of robotics in the physical aspects of the supply chain, like
warehousing and transportation, streamlines processes, maximizes space, and minimizes
errors. Blockchain provides transparency and security, ensuring authentic product
verification and secure transactions. Al and digital tools magnify supply chain efficiency,
bringing cost savings, speed, and adaptability. As global supply chains face increasing
complexities, these technologies become essential for success. The fusion of Al and digital

transformation with supply chain management promises enhanced efficiency, accuracy, and



https://www.brainyquote.com/authors/stephen-hawking-quotes

innovation. Adapting and integrating these technologies is not just a competitive advantage

but a necessary evolution for businesses and economies. (Banker, n.d.)

- Supply chain in Saudi Arabia:

Saudi Arabia’s supply chain and coordination sector has undergone significant
evolution, driven by the country’s ambitious economic transformation plans, including
Vision 2030. With a focus on reducing dependence on oil revenues, Saudi Arabia has
diversified its industries, necessitating robust supply chain mechanisms to support sectors
like mining, entertainment, tourism, and manufacturing. The country has made substantial
investments in infrastructure, including ports, railways, and airports, with King Abdullah
Port being a notable example. The improved infrastructure facilitates smoother trade and
transport within the country and with international trading partners. Saudi Arabia’s
strategic geographic location makes it a potential coordination hub for the region, given its
position bridging Asia, Europe, and Africa. Overcoming challenges like bureaucratic
hurdles and modernization requirements, Saudi Arabia aims to incorporate digitalization
and advanced technologies like Al, blockchain, and the Internet of Things to enhance
supply chain efficiency, visibility, and reliability. The development of logistics and
industrial hubs, such as SPARK and NEOM, further supports the growth of the sector.
Saudi Arabia is also focusing on enhancing maritime logistics capabilities along the Red
Sea trade route, which connects Europe, Africa, and Asia. The country’s extreme
temperatures and growing food and pharmaceutical sectors have increased the demand for
advanced warehousing solutions, particularly for temperature-controlled storage. The “In-
Kingdom Total Value Add” (IKTVA) program by Saudi Aramco promotes local sourcing
and production, impacting the supply chain by emphasizing localization. Recognizing the

need for skilled professionals in the logistics and supply chain sector, Saudi Arabia is




investing in training and education to develop a qualified local workforce. (Saudi Vision

2030, n.d.)

2. Research Problem:

As part of its Vision 2030 goals, Saudi Arabia has been incorporating digital
technologies and artificial intelligence into its sectors at a rapid pace in recent years.
Global trends indicate that artificial intelligence (Al) and digital transformation
could greatly improve supply chain efficiency; however, there are few thorough
studies that look specifically at the effects of these technologies both good and bad
on the ecosystem of supply chains in Saudi Arabia’s distinct socioeconomic setting.
Given Saudi Arabia’s strategic importance as a trade hub and its ongoing economic
diversification efforts, understanding these impacts is crucial. The main problem of
this research is that there is lack of studies that link Al and digital transformation to
supply chain in Saudi Arabia. Therefore, this research paper will shed the light on
investigating the influence of artificial intelligence and digital transformation in

reshaping the supply chain processes, dynamics, and outcomes in Saudi Arabia.

3. Research questions:

1. What are the current trends and strategies in supply chain management in Saudi

Arabia?

2. How is artificial intelligence being applied in supply chain management in

Saudi Arabia?




3. What are the potential barriers and risks associated with the integration of
artificial intelligence and digital transformation in supply chain management in

Saudi Arabia?

4. Research importance and objectives:

This study is significant because it has the ability to give useful insights and
suggestions to the Saudi supply chain sector, governments, and stakeholders. This research
can contribute to the development of effective strategies and interventions that promote the
successful integration of Al and digital transformation in the Saudi supply chain by
understanding the current state of Al and digital transformation adoption in the Saudi
supply chain, as well as identifying the barriers and challenges, opportunities and benefits,
and best practices for implementation. As a result, Saudi Arabia's supply chain efficiency,
cost savings, competitiveness, and overall economic development may improve.
Furthermore, the goal of this research is to add to the current body of knowledge on
artificial intelligence and digital transformation in supply chain management by specifically

focusing on the Saudi context.

The objectives of this research are:

1. To examine the impact of digital transformation on firm performance in the Saudi supply
chain context, with a focus on variables such as market share, earnings growth, and

customer satisfaction.

2. To investigate the role of Al and digital technologies in improving key supply chain

processes such as demand forecasting, inventory management, and decision-making.




3. To explore the potential barriers and challenges faced by Saudi organizations in

implementing Al and digital transformation in their supply chain.

5. Research Hypothesis:

Hypothesisl: Organizations that have adopted Al and digital transformation in their supply
chain will experience improved performance measures such as increased market share,

earnings growth, and customer satisfaction.

Hypothesis 2: Al and digital technologies will significantly improve key supply chain
processes such as demand forecasting, inventory management, and decision-making in the

Saudi context.

Hypothesis 3: The implementation of Al and digital transformation in the Saudi supply
chain will be hindered by various barriers and challenges, such as limited resources and

expertise, cultural resistance to change, and regulatory constraints.

6. Literature review:

. (Pandian, 2019), the emergence of smart warehousing has been driven by advancements in

technology, business procedures, and the need to modify operations due to accumulating
orders, complications, and management skills shortages. Smart warehousing is crucial for
enhancing organizational management and success, as it plays a vital role in the supply
chain and logistics. The application of artificial intelligence in warehousing operations
enhances its potential in logistics, management, and coordination. The paper proposes the
use of the internet of things, artificial intelligence, and cloud computing for automated

storage and retrieval, allowing for anytime access to stock in the warehouse.




Warehousing is essential for storing goods produced in offseason and those demanded in
offseason, ensuring quick supply, price stabilization, bulk breaking, and economic benefits
for businesses and customers. However, growing demands and difficulties have made
conventional warehousing operations incompatible for smooth handling. Several researches
have involved the application of the internet of things, cloud computing, wireless sensor
networks, RFID, tag readers, drones, robots, and artificial intelligence to automate
warehouse processes, ensuring efficient storage and retrieval of products and efficient

functioning of the warehouse.

(Gongalves, 2019), this dissertation explores the potential of implementing intelligent systems and

the impact of Artificial Intelligence on inventory management and warehousing. The author, Mafalda
Correia Pigarra Gongalves, a Master’s in Business Administration student, acknowledges the support
and advice she received from her supervisors, colleagues, friends, family, boyfriend Rafael, and
parents. The study aims to investigate the concept of artificial intelligence and its benefits,

confidence, and risks in analyzing its application in stock and warehousing management.

The research uses a literature review and online questionnaires to analyze the results. The online
questionnaire concludes that Artificial Intelligence has benefits and confidence indicators that
positively influence stock and warehousing management. However, it is still considered an
investment, particularly for small industrial companies. The applications being developed are
considered beneficial by Al specialists, such as machine learning, robotics, and computer vision

technologies.

The study also highlights the importance of understanding the impact of AI on inventory
management and warechousing management, as well as the potential benefits and risks associated

with its implementation.

(Al-Fattah, 2021), the paper presents a study on the application of artificial intelligence (Al) in
forecasting crude oil demand for Saudi Arabia and China. The study uses a hybrid approach of

genetic algorithms, neural networks, and data-mining for time-series models (GANNATYS) to
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develop crude oil demand forecasts. The models were applied to two country cases, one for a high oil
producer (Saudi Arabia) and one for a high oil consumer (China). The input variables of the neural
network models include GDP, population, oil prices, gas prices, and transport data, as well as
transformed variables and functional links. The artificial intelligence predictive models of oil
demand were successfully developed, trained, validated, and tested using historical oil-market data,
yielding excellent oil demand predictions. The study found that crude oil demand for both Saudi
Arabia and China will continue to increase over the forecast period, with a mildly declining growth,
particularly for Saudi Arabia. The proposed GANNATS methodology optimizes and upgrades the
conventional process of developing oil demand forecasts, improving the predictability and accuracy

of current models.

7. Research Methodology:

The research methodology for this study will involve a quantitative approach.
Quantitative methods, such as surveys and data analysis, will be used to collect and analyze

data on the adoption and impact of Al and digital transformation in the Saudi supply chain.

8. Research Limitations:

Location: Khereiji showrooms Company
Time Plan: 2023

Community: 200 People

9. Theoretical Premises of the study:

Theoretical premises on the impact of Al and digital transformation on the supply
chain in Saudi Arabia can be framed within various domains, encompassing
technological, economic, and organizational perspectives. Here are some theoretical

premises that highlight potential impacts:




- Efficiency and Operational Optimization:

The integration of Al and digital technologies in the supply chain of Saudi Arabia is
expected to significantly enhance operational efficiency through real-time data analytics,
automation of routine tasks, and intelligent decision-making. This efficiency gains can lead

to faster order fulfillment, reduced lead times, and overall cost savings.

- Demand Forecasting and Inventory Management:

Al-driven predictive analytics in Saudi Arabian supply chains can revolutionize demand
forecasting and inventory management. The ability to analyze historical data, market
trends, and external factors in real-time enables organizations to optimize inventory levels,

minimize stockouts, and align procurement with actual demand.

- Enhanced Visibility and Traceability:

The implementation of digital technologies, including IoT devices and blockchain, can
enhance supply chain visibility and traceability in Saudi Arabia. This heightened
transparency enables organizations to track the movement of goods in real-time, ensuring
better compliance, reducing the risk of counterfeiting and enhancing overall supply chain

security.

- Data-Driven Decision Making:

The infusion of Al into supply chain processes enables more data-driven decision-making
in Saudi Arabia. With the ability to analyze vast amounts of data in real-time, organizations
can make strategic decisions based on insights derived from patterns, trends, and

correlations, fostering a culture of continuous improvement.

These theoretical premises highlight the multifaceted impact of Al and digital

transformation on the supply chain in Saudi Arabia, touching upon technological
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advancements, organizational strategies, and broader socio-economic considerations.
Actual outcomes will depend on the extent of adoption, integration strategies, and the
ability of organizations to navigate the complexities associated with these transformative

technologies.

10. AI background:

Acrtificial intelligence (Al) is a wide-ranging branch of computer science concerned
with building smart machines capable of performing tasks that typically require human
intelligence (Russell & Norvig, 2020). The term "artificial intelligence™ is frequently
applied to any machine that exhibits traits associated with a human mind such as learning
and problem-solving (Bostrom, 2014). The history of Al can be traced back to the ancient
Greeks, who were fascinated by the idea of creating artificial life (Nilsson, 1998). In the
17th century, René Descartes proposed that animals were simply machines without souls,
and that it was possible to build machines that could behave like animals (Descartes, 1638).
The development of Al accelerated in the 20th century, with the development of computers
and the invention of the transistor (Kurzweil, 2005). In the 1950s, Alan Turing proposed a
test to determine whether a machine could be considered intelligent (Turing, 1950). The
Turing test, still used today, asks whether a machine can hold a conversation that is

indistinguishable from that of a human.

Al research has diversified into several subfields, each focusing on specific aspects of

human intelligence:

Machine learning: The ability of computers to learn without being explicitly programmed

(Mitchell, 1997).




Natural language processing (NLP): The ability of computers to understand and generate

human language (Jurafsky & Martin, 2000).

Computer vision: The ability of computers to interpret and understand visual information

(Szeliski, 2010).

Robotics: The design and development of robots, which are machines that can

autonomously perform tasks in the physical world (Russell & Norvig, 2020).

- Applications of Al

Al is being used to develop new products and services, to improve existing products and
services, and to solve some of the world's most pressing problems. Here are some examples

of Al applications:

Healthcare: Al is being used to develop new drugs, diagnose diseases, and personalize

treatment plans.

Finance: Al is being used to detect fraud, manage risk, and make investment decisions.

Transportation: Al is being used to develop self-driving cars, optimize traffic flow, and

improve public transportation.

Environment: Al is being used to monitor climate change, predict natural disasters, and

develop sustainable energy solutions.

- Ethical Considerations

The development and use of Al raise a number of ethical concerns, including:

Bias: Al systems can be biased if they are trained on biased data (Brundage et al., 2018).
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Explain ability: Al systems can be difficult to explain, which can make it difficult to trust

their decisions (Gundersen, 2020).

Accountability: Who is responsible for the actions of an Al system? (Mittelstadt et

al., 2019).

It is important to address these ethical concerns as Al continues to develop and be deployed

in the real world.

- Future of Al

The future of Al is bright. Al has the potential to solve some of the world's most pressing
problems, and to make our lives better in many ways. However, it is important to use Al
responsibly and ethically. We need to ensure that Al is used for good, and that it benefits all

of humanity.

11. Digital Transformation background:

Digital transformation has undergone a significant evolution over the past few
decades, driven by technological advancements and evolving consumer demands.

Let's delve into the key stages of digital transformation's development:

Stage 1: The Dawn of Digital Transformation (1950s-1970s)

In the mid-20th century, the advent of mainframe computers marked the beginning of
digital transformation. These large, powerful machines laid the groundwork for data
processing, automation, and the development of early business applications. By the 1970s,
the rise of personal computers brought computing power to individuals and businesses,

further fuels the digital transformation journey. (Davenport, 2004)
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Stage 2: The Rise of the Internet and E-commerce (1980s-1990s)

The 1980s ushered in the era of the internet, connecting computers worldwide and
revolutionizing communication and information sharing. Businesses began exploring the
internet's potential for marketing, communication, and e-commerce. The 1990s witnessed
the dot-com boom, as businesses rushed to establish an online presence. While the dot-com
bubble burst in the early 2000s, it reinforced the internet's growing importance in business.

(Turban et al., 2015)

Stage 3: The Mobile Revolution and Cloud Computing (2000s-2010s)

The 2000s saw the rapid proliferation of mobile devices, transforming how people access
and consume information. Businesses adapted by developing mobile-friendly websites and
applications. Cloud computing has emerged as a revolutionary technology that

provides businesses with on-demand access to computing resources, enabling scalability

and cost efficiency. (Brynjolfsson & McAfee, 2014)

Stage 4: The Era of Artificial Intelligence and Data Analytics (2010s onwards)

The 2010s and beyond have been marked by the rapid advancement of artificial intelligence
(Al) and data analytics. Businesses are leveraging Al to automate tasks, gain insights from
data, and enhance customer experiences. Data analytics is enabling businesses to make

informed decisions based on data-driven insights. (Keeney, 2008)

Digital transformation has become an ongoing process for businesses, driven by continuous

technological innovation and evolving customer expectations. Businesses that embrace

digital transformation effectively can enhance their efficiency, productivity, and customer




satisfaction, ensuring their success in the ever-changing digital landscape. (Porter,

Heppelmann, 2014)

12. Glossary:

Supply chain: The process of managing the flow of goods and services to and from a
business, including every step involved in turning raw materials and components into final

products and getting them to the ultimate customer (FERNANDO, 2023).

Avrtificial intelligence (Al): A machine’s ability to perform the cognitive functions we

usually associate with human minds (Mckincey & Company, 2023).

Digital transformation: The integration of digital technologies into all aspects of business

operations. That means identifying how to use technologies to deliver new products and
services, to improve existing products and services, and to streamline processes (K. Pratt ,

Boulton, 2023).

Internet of Things (10T): Describes physical objects embedded with sensors and actuators

that communicate with computing systems via wired or wireless networks—allowing the

physical world to be digitally monitored or even controlled (Mckincey & Company, 2022)

13. AI and digital transformation in Warehouse Management:

In an era of increasing demand uncertainty, supply chain complexity, and

technological advancements, the role of Artificial Intelligence in warehouse management

has gained significant importance.©"" @ 2023 A} has the potential to revolutionize

warehouse operations by optimizing inventory management, improving order fulfillment
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accuracy and speed, enhancing resource allocation, and reducing operational costs. By
leveraging Al technologies such as machine learning, robotics, and data analytics,
warehouses can automate repetitive tasks, predict demand patterns more accurately,
optimize inventory levels based on real-time data, and improve overall operational

efficiency (Pandian, 2019).

Al and digital transformation in warehouse management are crucial components
that can revolutionize the way warehouses operate. With Al, warehouses can automate
processes like inventory tracking, stock replenishment, and order picking, reducing human
error and increasing productivity.(Ya"9®&- 202D Throygh digital transformation, warehouses
can integrate Al-powered systems that enable real-time data analysis and decision-making.
These systems can provide insights into warehouse performance, identify bottlenecks, and
optimize processes for maximum efficiency. By utilizing Al and digital transformation in
warehouse management, organizations can achieve numerous benefits. Organizations can
achieve numerous benefits by utilizing Al and digital transformation in warehouse
management. These benefits include improved inventory accuracy, faster order processing
times, reduced operational costs, enhanced customer satisfaction, and the ability to adapt
quickly to changing market demands. Furthermore, Al can enable predictive maintenance
and reduce downtime by detecting potential equipment failures before they occur. This can
result in increased uptime, improved equipment reliability, and reduced maintenance costs.
Overall, Al and digital transformation in warehouse management have the potential to
streamline operations, improve efficiency, and drive organizational success in the ever-
evolving supply chain landscape. To fully exploit the potential benefits of Al for warehouse
management, organizations need to invest in advanced technologies and infrastructure,

establish robust data management systems, and train warehouse staff to effectively utilize

Al tools and technologies. (BOrutecene & Lowgren, 2020)
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In Saudi Arabia, Al and digital transformation are being applied in warehouse
management to optimize operations and improve efficiency. For example, Saudi Arabian
companies are implementing Al-powered systems for inventory management, order
fulfillment, and logistics optimization. These systems leverage Al algorithms to analyze
data and predict demand patterns, allowing warehouses to optimize their inventory levels
and avoid stockouts or overstocking. Additionally, Al-enabled robotics and automation are
being increasingly used in warehouses in Saudi Arabia to streamline processes such as
picking, sorting, and packing. These robots can work alongside human workers, increasing
productivity and reducing errors. Furthermore, Al-powered predictive maintenance systems
are being implemented in Saudi warehouses to monitor equipment health and detect

anomalies before they lead to breakdowns. This helps in avoiding costly downtime and

reduces maintenance costs. " 202) | aqdition, Saudi Arabia is also investing in the

development of smart warehouses that utilize 10T technology and cloud computing. These
smart warehouses enable real-time tracking of inventory, automated data collection, and
seamless connectivity between different parts of the supply chain. Overall, Al and digital
transformation in warehouse management in Saudi Arabia are aimed at optimizing
operations, improving efficiency, and enhancing the overall competitiveness of the supply
chain industry in the country. However, it is important to note that the specific applications
and implementation of Al in warehouse management may vary across different companies

and industries in Saudi Arabia, M 2020)

One specific example of an organization in Saudi Arabia using Al in warehouse
management is Savola Group. Savola Group, a leading food and retail company in Saudi
Arabia, has implemented Al-powered systems in its warehouses to improve efficiency and

accuracy. The company uses Al algorithms to forecast demand and optimize inventory




levels, ensuring that the right products are available at the right time. This helps in reducing

stockouts and minimizing excess inventory.

Another example is BinDawood Holding, a prominent retail company in Saudi
Arabia. BinDawood Holding has embraced Al and digital transformation in its warehouses
to enhance operational efficiency. The company utilizes Al-based robotics and automation
to streamline picking and packing processes, increasing productivity and reducing errors.
This allows BinDawood Holding to efficiently meet customer demands and ensure timely
delivery of products. These are just a few examples of organizations in Saudi Arabia that
are leveraging Al and digital transformation in warehouse management. These
organizations are harnessing the power of Al to improve warehouse operations, optimize

inventory management, and enhance overall supply chain efficiency (Safabady. 2023)

14. Al and digital transformation in procurement in Saudi Arabia

Al and digital transformation have had a significant impact on procurement in Saudi
Arabia. As part of its Vision 2030 plan, the Saudi government has been actively promoting
the adoption of data and Al solutions in various sectors, including procurement. The Saudi
Data and Artificial Intelligence Authority (SDAIA) has played a crucial role in this
transformation by establishing a national cloud infrastructure and a National Data Bank .
These initiatives have not only facilitated data sharing among government entities but have
also led to the creation of platforms like Estishraf, which enable data-driven decision
making (CASE STUDY SAUDI DATA AND ARTIFICIAL INTELLIGENCE AUTHORITY,2019) . A
case study conducted in Saudi companies highlighted the use of Al and digital
transformation in supply chain management, showcasing the potential benefits of these

technologies in procurement. One key area is the automation of procurement processes. Al-




powered tools can streamline and automate various tasks, such as supplier selection,
contract management, and invoice processing. This not only reduces manual efforts and
errors but also improves efficiency and enables procurement professionals to focus on
strategic initiatives. Furthermore, Al can also enhance supplier management and risk
assessment. By analyzing supplier performance data, market intelligence, and external
factors, Al algorithms can evaluate supplier capabilities, identify potential risks, and
support decision-making in supplier selection and negotiation processes. This leads to
improved supplier relationships and mitigates risks associated with procurement.(

Alsharidah, Alazzawi, 2020). Overall, the adoption of Al and digital transformation in

procurement has revolutionized the way organizations in Saudi Arabia manage their supply
chains. These technologies have the potential to drive efficiency, improve decision-making,
and deliver significant cost savings. As Saudi Arabia continues to focus on its Vision 2030
plan, we can expect further advancements in Al and digital transformation in procurement,

leading to more streamlined and effective procurement processes across the country.

15. Al and digital transformation in logistics in Saudi Arabia:

The impact of Al and digital transformation in logistics in Saudi Arabia has been
significant. The adoption of these technologies has led to a transformation of the transport
and logistics sector in the country (Arab news, 2023). The Saudi government's Vision 2030
plan has actively promoted the use of data and Al solutions in various sectors, including
logistics. The establishment of the Saudi Data and Artificial Intelligence Authority
(SDAIA) has played a crucial role in this transformation by setting up a national cloud
infrastructure and a National Data Bank. This has enabled better demand forecasting,
improved inventory management, enhanced supplier management, more accurate risk

assessment, efficient contract management, and advanced spend analytics in logistics
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operations. These advancements have revolutionized logistics processes in Saudi Arabia

and are expected to continue advancing in the future ( Alsharidah, Alazzawi, 2020).

Saudi Arabia is undergoing a significant transformation in its logistics sector, driven by the
adoption of artificial intelligence (Al) and digital technologies. This is fueled by various

factors, including:

National Initiatives:

Saudi Vision 2030: Aims to diversify the economy and position Saudi Arabia as a global

logistics hub (Al-Qahtani, 2023).

National Industrial Development and Logistics Program (NIDLP): Invests in infrastructure,
technology, and human capital to develop the logistics sector (Al-Harbi & Al-Mubarak,

2022).

Smart Logistics Initiative: Promotes the adoption of Al and other digital solutions in

logistics (Ministry of Transport & Logistics Services, 2023).

Evolving Customer Demands:

Consumers are demanding faster delivery times, greater visibility, and personalized

experiences (PwC, 2022).

Businesses are seeking to optimize their supply chains and reduce costs (McKinsey &

Company, 2022).

Competitive Landscape:

Saudi Arabia is facing competition from regional logistics hubs (Logistics & Supply Chain

Management Society, 2023).
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Al and digital technologies are essential for remaining competitive (World Economic

Forum, 2020).

- Real-World Examples of Al in Logistics in Saudi Arabia:

Noon: Uses Al-powered demand forecasting to optimize inventory levels and ensure timely

deliveries (Noon.com, 2023).

Emaar Logistics: Deployed Al-powered robots in warehouses to automate repetitive tasks

and improve productivity (Emaar Logistics, 2023).

Saudi Post: Implemented Al-based routing and scheduling algorithms to optimize delivery

routes and reduce delivery times (Saudi Post, 2023).

SABIC: Utilizes Al-powered predictive maintenance to minimize equipment downtime and

extend lifespan (SABIC, 2023).

NAMA Stores: Optimizes inventory management across its network of warehouses using

Al-driven systems (NAMA Stores, 2023).

- Benefits of Al and Digital Transformation in Logistics:

Increased Efficiency and Productivity: Automating tasks, optimizing routes, and improving

visibility significantly enhance efficiency and productivity (McKinsey & Company, 2022).

Reduced Costs: Al helps to optimize inventory levels, reduce transportation costs, and

minimize downtime, leading to significant cost savings (Gartner, 2023).

Improved Customer Satisfaction: Faster delivery times, greater visibility, and personalized

experiences enhance customer satisfaction and loyalty (PwC, 2022).




Enhanced Safety and Security: Al-powered surveillance and predictive maintenance

improve safety and security in logistics operations (World Economic Forum, 2020).

Increased Flexibility and Adaptability: Al enables logistics companies to adapt to changing

market conditions and customer demands more effectively (Accenture, 2023).

- Challenges of Al Adoption in Logistics:

Data Availability and Quality: Al models require large amounts of high-quality data to

function effectively (PwC, 2022).

Talent Gap: The logistics industry needs skilled professionals who can understand and

implement Al solutions (McKinsey & Company, 2022).

Integration and Interoperability: Integrating Al solutions with existing systems can be

complex and costly (Gartner, 2023).

16. AI and digital transformation in inventory management in Saudi

Arabia

Saudi Arabia is undergoing a significant transformation in its inventory management
practices, driven by the adoption of artificial intelligence (Al) and digital technologies. This

transformation is being fueled by several factors, including:

National Initiatives: Aims to diversify the economy and position Saudi Arabia as a global
logistics and supply chain hub, with efficient inventory management playing a crucial role

(Al-Qahtani, 2023).




Evolving Customer Demands: Consumers are demanding faster delivery times, greater
visibility into product availability, and personalized experiences, requiring businesses to

optimize their inventory levels and management strategies (PwC, 2022).

Increased Competition: Saudi Arabia faces stiff competition from regional logistics hubs,
and Al-powered inventory management can provide a competitive edge by reducing costs,
improving efficiency, and enhancing customer satisfaction (Logistics & Supply Chain

Management Society, 2023).

Data Availability: The proliferation of sensors, connected devices, and e-commerce data
provides a rich source of information for Al algorithms to analyze and optimize inventory

management (McKinsey & Company, 2022).

Several Saudi Arabian companies are embracing Al to transform their inventory

management practices:

NAMA Stores: Utilizes Al-powered inventory optimization systems to manage its
extensive network of warehouses, reducing stockouts and overstocking (NAMA Stores,

2023).

SABIC: Imploys Al-driven demand forecasting tools to accurately predict demand for its

vast product range, ensuring optimal inventory levels and customer satisfaction (SABIC,

2023).

Noon: Leverages Al-powered inventory optimization algorithms to synchronize inventory
levels across its fulfillment centers, ensuring timely deliveries and minimizing storage costs

(Noon.com, 2023).




Emaar Logistics: Deploys Al-powered inventory tracking systems to monitor stock levels
in real-time across its warehouses, preventing stockouts and optimizing replenishment

strategies (Emaar Logistics, 2023).

Saudi Post: Utilizes Al-driven inventory management solutions to optimize inventory
levels at its postal facilities, ensuring efficient sorting, distribution, and delivery of parcels

(Saudi Post, 2023).

- Benefits of Al-Powered Inventory Management in Saudi Arabia:

The adoption of Al in inventory management is bringing significant benefits to Saudi

Arabian businesses, including:

Reduced Inventory Costs: Al helps to optimize inventory levels, minimizing stockouts,

overstocking, and obsolescence, leading to substantial cost savings (Gartner, 2023).

Improved Customer Satisfaction: Accurate inventory forecasting and optimization ensure
that products are available when customers want them, enhancing customer satisfaction and

reducing the risk of lost sales (PwC, 2022).

Enhanced Supply Chain Efficiency: Al improves the overall efficiency of the supply chain
by optimizing inventory levels, reducing lead times, and minimizing disruptions

(McKinsey & Company, 2022).

Data-Driven Decision Making: Al provides businesses with real-time insights into
inventory trends and patterns, enabling informed decision-making for inventory

management and procurement strategies (Accenture, 2023).




17. Survey findings:

The questionnaire was presented to a number of 4 arbitrators and experts (2- Supply Chain
Managers, Sales Manager and Country Manager) and was then distributed on the basis of
their advice and suggestions. A reliability test was performed using Cronbach’s Alpha

through SPSS and it shows the following result:

Reliability
Scale: ALL VARIABLES

Case Processing Summary
] 2

Cases Walid 117 97.5
Excluded® 3 2.5
Total 120 100.0

a. Listwise deletion based on all
wvariables in the procedure

Reliability Statistics
Cronbach's
Alpha M of lterns
877 22

Table 1 (Reliability test)

The researcher used survey-based analysis to examine the impact of artificial
intelligence (Al) and digital transformation on Saudi Arabia's supply chain. A
survey was conducted among 200 professionals working at Khereiji Showrooms targeting a
research community representing different levels of the organization.

The study aims to understand the pace of adoption of Al technologies and digital
transformation practices in countries and their impact on supply chain operations.

The results showed that about 48% of company employees are somewhat familiar with the
concepts of Al and digital transformation and have implemented Al and digital
transformation initiatives in supply chain management.

These initiatives have resulted in improved procurement processes, improved decision-
making, increased efficiency and reduced costs.

However, the study also identified some challenges and concerns associated with the
adoption of these technologies.




18. Survey Results:

Demand Forecasting: 33% utilize Al for demand forecasting, improving accuracy and
reducing inventory costs.

Logistics Optimization: 37% leverage Al for route planning, fleet management, and
warehouse optimization, leading to increased efficiency and cost savings.

Talent Shortage: 40% identified the lack of skilled professionals trained in Al
implementation and supply chain management as a major obstacle.

According to the schedule below, 34% of the employees agreed that Al applications helped
to reduce the cost of the products, whereas 41% were neutral.

Al reduces costs of the products
Frequenc Valid Cumulative
y Percent Percent Percent
Valid Strongly 13 6.5 6.5 6.5

disagree

Disagree 24 11.9 11.9
Neutral 83 41.3 41.3
Agree 70 34.8 34.8
Strongly agree 11 5.5 5.5

Total 201 100.0 100.0
Table 2 (Al reduces costs of the products)

As shown below, the majority of the employees agreed that digital transformation has
impacted the supply chain efficiency.

DT has positively impacted the supply chain efficiency
Frequenc Valid Cumulative
y Percent Percent Percent

Strongly 7 3.5 3.5 3.5
disagree

Disagree 14 7.0 7.0

Neutral 71 35.3 35.3

Agree 78 38.8 38.8

Strongly agree 31 15.4 15.4

Total 201 100.0 100.0

Table 3 (Digital transformation impacted supply chain efficiency)

30




Employee’s suggestions and recommendations:

Suggestions and recommendations

Cumulati
Freque Valid ve
ncy Percent  Percent Percent
171 85.1 85.1 85.1
- Built a platform that specializes in 1 5 5 85.6
offering training on Al and digital
transformation apps. - Encourage
to hire a counselor who is familiar
with Al concepts and get use of the
consolation.

* The Government should
incentivize using Al in the local
industrial supply chains. * The
Government should implement Al
training for Saudi supply chain
professionals. * There should be
yearly conferences and initiatives
to promote Al & Digitization in the
local market.

1- Jalas il aladsin) b Jalas bl
el cpeeal panill Qllally s g 3 )l)
Gl 2. < i) LSV (10T): Jalss
836l 10T 48 sal clilaall gan 5 iy 4a
e dedla alaayl, 3. s SUa &y phat alad
Alad il UGN aladtily L (uis gLl
SRFID. 4. alaill JIY): aladiu (1S3
eliba¥) Cppuatl Gl 5238 Qllall i
Lybadll, 5, Jadill Y1 (st Slleal) (0
A Gaakas AV b cllaadl 4555 5, 6,
Gla¥ 1 () maalls 30308 Y] ) sl dlanl
Ul dubuall 8 Judle slasY), 7, ey il
ekl 51 shad G lee Jleal) agdl aladinl
L )il saaall 8. (ysladll pelialls s
ol el cpy S 5 a5 La S
Jall 48 ) byl 5,




1. Develop a clear Al strategy
aligned with national goals. 2.
Invest in robust data infrastructure
and ensure data quality and
security. 3. Foster a culture of
innovation and support startups
and research institutions. 4. Invest
in Al talent development and offer
specialized training programs. 5.
Utilize predictive analytics for
demand forecasting and supply
chain optimization. 6. Implement
intelligent automation to streamline
tasks and improve efficiency. 7.
Embrace smart logistics and
transportation using Al
Technologies.
Al-enabled models Should be
developed to help drive down
emissions, anticipate needs, and
improve efficiency in operations.
Demand prediction: Al can also be
used to reduce surplus inventory or
production based on more accurate
demand sensing
Can implement Al-Powered
Demand Forecasting and use Al for
Supply Chain Visibility and
Transparency.
Conduct workshops
Merge Al tools with SC process to
utilize the BP
Privacy, replaces humans.
Clalsall g dlaall @l ) gall 5 i) sl dal)
gesindl 5 2l e e gl 58 50 sl
o) audl e
aiil) gy gl
Jue ) 5 5 5a¥) o SN Jgsy S llh i
e bl 5 clulal Ll Sy il il sl
eSlanl) 4 :XSJ....J\
o S Jaall b el oS Lag )l 13)
pelec O mdn 7)) (il sall
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(s guaial AT g duanadie Ay ) 93 dlac )
R PR |
DLiia)y i gall il il 5 Jaalil
BT PURNPE - JOCI P
Gilga el (e Y 5 e lilaaY)
eliha¥) flSA) Craall duaal Aaddiul
4l Cailda gl aagy e lilhiall (KA
R PG AP - O Wl NS
£SAl) [ poads Jae (9 Sl i o)
ez i sl olall 5 el a5 el
Leisaa)
ol Baclue (A las dlle 3eLS 63 () Sy
SN shig a4 hag Jrag
&8l gl g oLl s i) Jia dgdlial s JAS
el
o) Ay (8 38 prdl) 3 5 (il e
SSAl lindat aal e 4alily & ) oo anlasd
tlbas aads o)) Kl (o Sl 5 e lilaal)
A<l
Cida sall S Gy,
o Jadi ¢ elibhial) oK) duagia &=
il sl lee Jpgasil 255 SSIY) cilaral)
Gladd o) Y (gl paial) Gladd jlaid aae
=ikl £1<)
dee i) 20
R
¥ ALl Gl il alase Y Gilal 8l a0 Y
A Jpal) prdis
30 clleall ¢ jaa s S 3l Glaal ol
adel )l

Total

201

100.0

Table 4 (Suggestions and recommendations)




19.Research recommendations:

The researcher suggests the following points to be followed for future researches in the

impact of Al and digital transformation in supply chain in Saudi Arabia:

Expand the research community to include more respondents from a variety

of organizations and generalize the results.

Explore the implementation of Al technologies and digital transformation practices
in specific sectors of the Saudi supply chain, such as manufacturing, logistics, or
retail. This will provide a deeper understanding of the unique challenges and
opportunities faced by different industries.

Examine the ethical and legal implications of Al adoption in the supply chain,
particularly in terms of data privacy, security, and algorithmic biases. This research
will contribute to the development of guidelines and frameworks for responsible Al
implementation in Saudi Arabian supply chains.

Conduct a comparative analysis of companies that have successfully implemented
Al and digital transformation initiatives in their supply chain versus those that have

not. This research will provide valuable insights into the factors that contribute to

the success or failure of digital transformation projects and their impact on overall

business performance.

By conducting further research in these areas, a more comprehensive understanding
of the impact of Al and digital transformation on the supply chain in Saudi Arabia
can be achieved, leading to actionable insights and recommendations for businesses

in the country.




Questionnaire:

1- What is your gender? (Optional)
LIREY- Y
N Male
sl Female
2- What is your age?
e sala
20-30
31-40
41-50
51-60

3- What is your highest level of education?

J8l sl dale 4, 48 High school or below
ash Diploma

w52 M) 4a 1 Bachelor's degree
il s 50 Master's degree

Sle) 5hel 58l 4a )3 PhD degree or above
4- What is your job title? (Optional)
A gl el

e} JuBls e Supply Chain Manager
dia J ledd 3 Logistics Manager
Gl yide nae Procurement Manager

&3 sl Lo Warehouse Supervisor
<l jide Sbadl Procurement Specialist

A Other




5- Years of experience?

8 adl) & i 22

1-5

6-10

11-20

= S| More than 20

6- What is your company's size (number of employees)?
il gl 232 g s 1) 4S80 a)
(e J8 Less than 50

250-50

500 - 251

o= s8I More than 500

7- How familiar are you with the concept of Digital Transformation?
?QA}\JM\?W&)’M 2 la

3ads 381 ¥ Strongly disagree
&4 Y Disagree

Alas Neutral

a8l Agree

sads 38 Strongly agree

10- Your organization is using Al to help in reducing the costs of the products

Cilaiial) B (add 8 Bacluall Lol olSM) addiud gy Jaad ANAS i)

sadn a8l Y Strongly disagree
&8l Y Disagree

alas Neutral

a8 Agree

sadn 34l Strongly agree




11- Your organization is using Al to help in decision-Making Processes
<l Al A e Baslaal) A e libua) plSM) ardiod Lgy Jaad A AS 40
sady 361l Y Strongly disagree

&8 Y Disagree

Alss Neutral

Gl Agree

sads 38 Strongly agree

12-Your organization uses Al in Enhancing customer satisfaction
s3land) Ly 53505 (B (S lilal) pLSM) andiud Ly Jaad (Al 4S )

sadn 811 Y Strongly disagree

&8l Y Disagree

alas Neutral

a8 Agree

sads 38 Strongly agree

13- Digital Transformation contributed to lowering the cost of the products in your
organization

W Jaad Al A8yl B cilatial) il (il b b ) J gadl) aalu

sadn 81 Y Strongly disagree
&8l Y Disagree

alas Neutral

a8l Agree

sadn 34l Strongly agree




14- Digital transformation increased the efficiency in the logistics sector in your organization.
e Jani (A1 A8yl A A oll) cilasid) g UaB 3 lES 3L 5 ) (a8 Jgadll (s

sadn 681 Y Strongly disagree
&8 Y Disagree

Alss Neutral

Gl Agree

sad 38 Strongly agree

15- Digital transformation has significantly improved the quality of your organization's
inventory management. ‘
W et A ) (8 (g 3l 53000 B g ol ) i (S (gl (b0 J i)

3ads 381 ¥ Strongly disagree
&8l Y Disagree

s Neutral

a8 Agree

sads 38 Strongly agree

16- Your organization’s logistics sector is being impacted by Al.
e Jani A1 AS ) A A ol cladl) pUSd e clhuaY) slSAU i aa g

sady 38l Y Strongly disagree
&8l ¥ Disagree

alas Neutral

G4l Agree

sads 38 Strongly agree

17- Your organization is using Al applications in warehouse management
Ciled gieeal) 311 B o lilaal) LS Lgy Jant Al AS Jdl) aadiad

sady 681l Y Strongly disagree
&8l Y Disagree

alas Neutral

a8 Agree

sadn 34l Strongly agree




18- The adoption of digital transformation has significantly enhanced your organization of
warehouse operations.
Ciled ghal) Jos BBl 3 5a5 8 B gate S Ly Jaad AN AS AN B a8 J gail) (gaaal aalu

3ads 381 ¥ Strongly disagree
&8l ¥ Disagree

alas Neutral

a9 Agree

sl 38 Strongly agree

19- Your organization is using Al applications on demand forecasting
cilaiiall o qullll ciladgi & o UkuaY) slSA) Ly Jard Al AS i) aadies

3ads 381 ¥ Strongly disagree
&8l Y Disagree

s Neutral

a8 Agree

sads 38 Strongly agree

20- Your organization is using Al applications in the inventory management
Q9 5Aall 30 B e lhal) lSA) addind Ly Jaad Al 48 il

sady 38l Y Strongly disagree
&8l ¥ Disagree

alas Neutral

G4l Agree

sads 38 Strongly agree

21- Your organization's employees possess adequate knowledge to handle Al technologies
Slbay) LS i aa Jalaill S alalY) gy Jard Al AS i) ik ga (sl

sady 681l Y Strongly disagree
&8l Y Disagree

alas Neutral

a8 Agree

sadn 34l Strongly agree




22- Your organization has a clear vision of using Al applications to improve the supply chain
N3aY) Sl g ghail o Uikaual) ¢ LSA) il a)adu Aol g A’y L Jaxti A1) AS ) g

3ads 381 ¥ Strongly disagree
&8l ¥ Disagree

alas Neutral

a9 Agree

sl 38 Strongly agree

23- Your organization trains its employees to effectively use Al applications
Sty £lSA) il Jladl) aladiudl Lgsdlh ga i Lgw Jad A1) AS )

3ads 381 ¥ Strongly disagree
&8l Y Disagree

s Neutral

a8 Agree

sads 38 Strongly agree

24- What suggestions and recommendations would you propose for integrating Al and digital
transformation in the Saudi Arabian supply chain future? (Optional)

o MY Jedls Jaina pa (a8 1) Jgall g Slilaa) s LSA) zadl Leadli ) (e Al Clua gil) g cla) 3 Al
A0 gl Ay gl AStaall
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