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I.  Introduction

The smooth functioning of supply chain is a significant factor today’s interrelated global economy and
is paramount to any cross-border supply of products. Logistics has not only its effectiveness in the delivery of the
goods or that is on time but also the key factor on the supply chain and the operating cost. The Middle East and
North Africa (MENA) region, with its unique geographic positioning, sits at the crossroads of three major
continents: Europe, Asia, and Africa. Basically, the strategic geographic location for MENA places it in the
middle of international connectivity and as a result associated with major trading air, marine as well as ground
networks.

Nevertheless, when concerning the aspect of trade facilitation the MENA region has some number of
issues. Challenges affecting the region’s logistics infrastructure have in the past included poorly developed
transportation systems, political instabilities, complicated bureaucratic customs procedures and lack of
synchronized laws in countries. These problems distort the market and raise costs so that companies cannot exploit
the strategic location in international commerce.

However the smart logistics solution has become the new phenomena and is considered as a great
influence to the trade and logistics of MENA. Smart logistics can be defined as the use of technologies including
Al, 10T, automation systems and big data systems, in the movement of products through various channels of the
supply chain. These technologies enable efficient tracking, analysis, decision making, and synchronization both
between different sections of logistics and with other organizations.

Within the MENA region smart logistics solutions are enabling the breakdown of conventional barriers
to the export and delivery of goods, the improvement of organizational logistics, and the bolstering of the region’s
position in the supply chain. Through effectiveness and efficiency of smart technologies, countries of the region
are transforming their logistics networks, decreasing transit time, overcoming delays and enhancing value and
goods circulation both within the regional and international supply chains.

This research paper aims at identifying the extent to which smart logistics has shifted the dynamics of
carrying out trade between the countries in the MENA region and explaining the impact of the shift on the supply
chain around the world. It will provide an overview of the enabling technologies for smart logistics, the trade
challenges that MENA’s logistics networks face, and how such novel logistics solutions are being implemented
to improve global trade connections.

1. An Insight Into Smart Logistics And Its Efficiency In Trade Promotion
Smart logistics solutions have revolutionalized the concept of logistics by offering unprecedented
technologies that will act as a single platform for end to end logistics. These solutions are aimed at increasing
efficiency, increasing the transparency of work, and minimizing operating costs without disrupting the
uninterrupted supply of goods and services. To this end, the present paper will present the notion of smart logistics
as well as identify major technologies that support this kind of solutions.

The Role of Smart Logistics in Trade Facilitation
Smart Logistics Solutions

While smart logistics is the use of the above technologies in logistics and supply chain operations. These
technologies complement each other in enhancing different aspects of supply chain management including
inventory control up to the time of delivery of products.

The existing logistics approaches are characterized by non-integrated single and multiple processes,
which make many processes costly and time-consuming, therefore requiringsignificant improvements. On the
other hand, smart logistics works with an open system of different systems that are connected with presenter
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technology offering actual time communication linking suppliers, manufacturers, warehouses, transporters, and
customers. This integration offers data in real-time processing, which means that organizations can be in a position
to make the right decisions and actually respond to shifts in demand or even incidences that affect the supply
chain.

The core objectives of smart logistics are to:

Optimise the supply chain by eliminating areas in which goods and services get stuck or congested and
communication between the supply chain members is poor.
Avoid unnecessary time loss in the movement of products, customs formalities as well as warehousing.

Cut expenditure borne with regard to travel distances, sales forecasts, and paperwork conducted within
a business organization.

By these objectives, smart logistics has a crucial role in enhancing the overall productivity of trade
especially in Latin American and Middle East and North Africa (MENA) regions, which are prevailed by
infrastructural and logistical constraints.

Key Technologies Involved
Smart logistics solutions are defined by several key technologies which will be discussed below: all of
them contribute significantly to supply chain success.

Acrtificial Intelligence (Al)

The use of artificial intelligence in logistics is well justified today; first, because it can handle large
volumes of information; second, because it can produce valuable insights. Al-powered algorithms help optimize
several critical functions, including:

Route Optimization: It becomes possible to have Al algorithms work out features like traffic congestion,
climatic conditions, and restricted access when identifying optimal delivery routes. If the best course of transport
is chosen then a company can utilize less fuel, deliver products even quicker and spend least amount on
transportation.

Table: Key Technologies in Smart Logistics and Their Applications

Technology Key Applications Benefits

Avrtificial Intelligence
(A1)

Route Optimization: Al analyzes traffic, weather,
and road conditions to optimize delivery routes.
Demand Forecasting: Al predicts future demand by
analyzing historical data, seasonal trends, and market
conditions.

Supply Chain Disruption Management: Al detects
potential disruptions and reroutes shipments.

- Reduces fuel consumption and
transportation costs.
- Minimizes overstocking/stockouts.
- Increases supply chain reliability.

Internet of Things

Real-Time Shipment Tracking: Sensors on cargo

- Provides end-to-end visibility.

sorting, packing, and palletizing of goods.
Automated Transportation: Autonomous vehicles,
drones, and AGVs are deployed for faster deliveries.
Process Automation: Software automates tasks like
inventory management and order processing.

(10T) ships and trucks monitor the location and condition - Enables predictive maintenance.
of goods. - Reduces stockouts and improves
Asset Monitoring: 10T tracks transportation warehouse efficiency.
equipment performance, preventing breakdowns.
Warehouse Optimization: IoT monitors inventory
levels and product storage conditions in real time.
Automation Warehouse Automation: Robotic systems handle - Increases operational speed and accuracy.

- Reduces reliance on manual labor.
- Enhances scalability and throughput.

Big Data Analytics

Demand Forecasting: Analyzes sales data and
external variables to predict demand.
Risk Management: Identifies potential risks such as
supplier failures or transport delays.
Process Optimization: Helps identify inefficiencies
in transportation and supply chain processes.

- Improves accuracy of demand
forecasting.
- Proactively mitigates risks.
- Optimizes transportation routes and
resource usage.

Demand Forecasting: Al use in demand variation, where past sales data, trends from the market and
other factors such as seasonal variations and global shocks are forecasted. Demand planning helps businesses to
be more strategic when ordering their stocks, in such a way they do not overstock or run out of stock.
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Supply Chain Disruption Management: Al can recognize all the variability in the supply chain, including
transport or equipment breakdowns and geopolitical risks. That is why when disruptions are detected early
enough, the logistics managers are able to rearrange their distribution or schedule of shipments to avoid a complete
halt.

In sum, Al plays a cornerstone role in enriching decision-making in logistics by providing predictions
that make the supply chain more effective and dependable.

Internet of Things (1oT)

Another of the pillars of technological implementation on which the logistics sector relies is the Internet
of Things (loT), for the real-time monitoring and tracking of shipments, vehicles, and warehouse operations. 10T
thus helps supply the various businesses with important data through sensors and connected devices enhancing
the visibility of supply chain networks.

Real-Time Shipment Tracking: Technology installed in cargo ships, trucks as well as shipping containers
enhances real time tracking of location, temperature as well as the conditions in which the goods are undergoing
transport. Such level of exposure is especially welcome for perishable food products, drugs and other sensitive
products that must be handled well.

Asset Monitoring: 10T devices will always monitor the performance of transport equipment like the truck
and the machineries used with warehouses. -Sherman’s forms assist in early detection of equipment failures,
hence helping in carrying our preventive maintenance.

Warehouse Optimization: For example in warehouses it will be useful for tracking inventory in real time
and also check if the products they are storing require certain conditions like temperature among others. Real time
automates stock level alerts enable efficient inventory management and decline of stock-out or overstock
situations.

Internet of Things has therefore improved supply chain visibility to help reduce response time to any
hitches and also ensure the products are delivered as and when expected or required and in the best condition.

Automation

The reason automation is such a key aspect of smart logistics is because it allows for better time
management of repetitive tasks done in both warehouses and distribution centers.

Warehouse Automation: Robots and a complex of belts for products’ transportation are applied for
sorting, packing, and placing the products on pallets. These systems are faster and much more efficient than labor,
as they can process the shipments in a shorter time and cogepsxonyms with less leaks of errors.

Automated Transportation: Self-driving vehicles, drones and the automated guided vehicles (AGVs) are
currently being used and piloted for the movement of goods. These technologies remove the human driver factor
and make deliveries faster and quicker.

Process Automation: Some of the business processes that can be simplified include; managing the
inventory, processing the orders and creating labels for the products to be shipped. This helps organizations reduce
their order processing times, thereby cutting delivery time, and thus enhancing customer satisfaction.

Logistics automation lowers the operational expenses in moving goods, provide higher capacities and
enable companies to expand their networks independently of the human labor supply chain.

Big Data Analytics

Big data analytics is equally important in managing and improving the flow of the supply chain since it
help turn large raw data into useful insights. Using analytics on data collected from various sources, businesses
are in a position to enhance on their demand forecast, access areas of weakness and even anticipate future trends.

Demand Forecasting: Using historical sales data and market information as well as information from
market environment (explicit factors like the state of the economy or implied ones like the weather), businesses
are in a position to predict the demand level and consequently adjust for their production and inventory levels.
This is advantageous in avoiding early staging of products which may lead to stockbuild up or late staging which
may also lead to high cost.

Risk Management: Opportunities; Risk; Disruption: Big data can predict possible risks in the supply
chain like transportation delays, failed supplier, geopolitical risks etc. When dealing with these risks, the managers
of the logistics systems can estimate these threats and prevent them from taking place hence continuing the
operations.

Process Optimization: The vast amounts of data generated by businesses mean that companies are able
to measure areas of their logistics more closely and can easily pick up inefficiencies like unused transport capacity
or poorly done routing. These conclusions enable businesses to refine the supply chain and cut expenses while
maintaining high service levels.
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Big data analytics increases the decision making competence of logistics managers since supply chain
activity real-time data analysis is acquired and organizations are accordingly able to change quickly to fluctuating
situations.

I11.  Trade In MENA Countries
Problems of Trade Flow in MENA
Huge amount of literature has suggested that the MENA region has enormous potential as a export
destination due its strategic location, but several barriers hinder full realization of the position. These challenges
include:

Infrastructure Limitations

The first challenge is lack of infrastructure: To the surprise of many, the MENA region has a very
unevenness base. As for the scale of infrastructure development, there are countries that managed to invest in the
modern port, airport and highway facilities such as UAE and KSA while there are others that have inadequate
infrastructure or infrastructure that is still in the premodern world. This concentration leads to the emergence of
trading constraints and supply chain value delivery hitches.

Port Congestion: Lack of appropriate port facilities averts congestion which is common practices in less
developed countries or ports. When ports do not have the capacity to accommodate large volumes of cargo, then
congestion results in delay in shipment time and cost implication to the trading parties.

Road and Rail Networks: This is occasioned by the relatively poor state of road and railway networks
that reduces the ease of cross border transport of goods. That is why, in several countries of the MENA region,
the existing inadequate motorway infrastructure hinders transportation, raising transportation expenses and
reducing the region’s attractiveness in the world market.

Geopolitical Instability

Another big issue to consider in the MENA region is indeed political instability. There remains political
instability, different territorial disputes and government policies and measures in different countries which make
prediction and continuity of business unpredictable. For instance, some of supply chain routes may be unavailable
as a result of political instability thus Logisticians will be compelled to reposition their consignments by using
other methods which will be costly and time consuming.

Cross-Border Complications: Administrative problems or political crises between two countries mean
that one country is likely to close its borders tightly making it very difficult to get clearance on the other country’s
borders or the clearance will take random unexplainable durations. These complications can significantly delay
the movement of products and thus increase logistics costs.

Comparison of Infrastructure Development in MENA Countries

UAE |
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Egypt
Jordan |
Yemen f

Libya |
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Burdened and Oversaturated Laws

In the MENA region the regulations and measures concerning customs procedures differ greatly from
one country to another. These fragmented regulations pose some difficulties to companies wishing to transport
goods within and across the borders in the region. The absence of harmonised customs formalities and tariffs
complicates the customs affairs and lengthens the time and costs of imports and exports.
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Bureaucratic Customs Processes: these procedures have been made highly bureaucratic by many
country’s customs, which only makes trading in the MENA region even more complicated. Papers works take
time, many Regulations and inspection checks will take time, especially the perishable foods need to be processed
faster.

Non-Tariff Barriers: besides high tariffs that remain an impediment to regional and international trade
within MENA, other non-tariff trade barriers such as: restrictions, quotas and compulsory import licenses also
pose a rigid challenge to trading firms.

These challenges point heavily towards the importance of intelligent logistics solutions geared at helping
to make trade processes less cumbersome, increase the efficiency of the logistics networks, and decrease the costs
incurred by these barriers.

Appendices 2 Adoption of Smart Logistics in the Region

Given the prospect of smart logistics in offering solutions to most of the challenges affecting trade,
Middle East and North African countries have gradually incorporated smart technologies into the logistics sector.
It seems that both government authorities and private businesses are concerned with the implementation of digital
platforms, automation and Smart technologies in order to enhance flows of trade in the region.

Smart Logistics and Why UAE is the Leader

The United Arab Emirates (UAE) is one of the forerunners when it comes to the use of smart facilities
of logistics. The country has put a lot of emphasis on turning its ports and transport systems into the digital
platforms of commerce. For example:

Jebel Ali Port: The Jebel Ali port in Dubai has been named as one of the world’s biggest and most
efficient, it has integrated artificial intelligence to control the cargos, equipped with smart automated cranes and
also with smart sensors to track 10T. Such innovations have made it possible for the port to expand its handling
capacity to millions of containers per year, cut down transit time and works optimally.

Dubai South Free Zone: Dubai’s South Free Zone also incorporates use of big data and automation
systems to ease operations and speed up handling of commodities. It has become a center of attraction for the
multinational companies who want to penetrate into the regional and in ternation industry.

Saudi Arabia’s Vision 2030 and Smart Logistics

Saudi Arabia was undertaking Vision 2030 to reduce its dependancy on oil and improve its business and
commerce by adopting smart logistics. The Saudi government is adapting the customs management,
implementing new technologies for accelerating the flow of goods and services, and creating intelligent storage
facilities with the automated tracking of all products.

Saudi Ports Authority (Mawani): The Saudi Ports Authority has implemented smart port solutions to
raise the efficiency of cargo NEW and its clearance. They also minimize paperwork, ease of inspections and
thereby the time that the goods takes on the ports.

Logistics Hubs: Saudi Arabia is also establishing logistics centres that have applied Al, 10T and big data
for the supply chain and transport for air, sea and road logistics to facilitate faster trade flow.

Other Great Achievement of Egypt: Modernization of Suez Canal and Trade Infrastructure

Egypt, through its geographical strategic position on the Suez Canal, has a focal interest in improving
smart logistics towards trade over this important global choke point. Egypt has applied smart ports, automation
in warehousing, and digital customs to enhance trade liberalization and buildup.

Digital Customs Systems: Efficient Egypt’s customs services being available in electronic form have
dramatically cut paperwork and enhanced the delivery of goods in the country’s ports. The smart system
introduces less congestion, enables quicker scans, and hence faster passage for import and export goods.

Suez Canal Modernization: the Suez Canal Authority smart initiatives are traffic light systems that ensure
that the movements of ships passing through the canal are well monitored in real time. This will make sure that
traffic is well controlled and delays are kept to the bare minimum making the canal a very important part of the
world’s shipping channels.

IV.  Effect On World Wide Supply Chain Management
The integration of smart logistics solutions across the MENA region brings about radical changes in the
global supply systems. These technologies are helping in cutting operational costs since they define new smooth
ways of making the flow of goods and services. In this section, we will look at all the areas where smart logistics
has begun impacting the global supply chain positively.
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Less bottlenecks and delays

Probably the easiest of these to highlight is in the application of smart logistics and eradicating some of
the more dominant ‘bottlenecks’ which are seen in the conduits of international trade like ports, borders, and
distribution centers. Such delays caused by a host of factors, which include reliance on manual systems, poor
availability of real-time information, and dense inter-modal transport networks. These challenges are fixed by
smart logistics solutions where decisions are made automatically with the help of Artificial Intelligence, and all
processes are tracked in real-time.

Real-Time Shipment Data

Integrated logistics solutions with the help of sensors of 10T devices and data analysis help in ensuring
real-time movement tracking of goods. Where seafood is at sea, in transit, or at customs, the location and condition
of the shipment can be tracked continually. This visibility enables business firms and logistics service providers
to plan and respond adequately to such delay incidents, as well as to redirect delivery schedules appropriately in
the provision of timely deliveries.

IoT Tracking Systems: 10T devices on containers and vehicles enable shipment tracking and also day to
day monitoring. In case there is a break down at any point in the supply chain, then companies can easily adapt
by changing the transit mode, or speeding up the clearing of goods in the customs.

Al-Driven Route Optimization

In trade operations, Al is used in the identification of efficient routes by studying traffic flow, weather
and any other conditions that may affect trade or geopolitical climates. Due to the computations done by the Al
algorithms, they are able to identify the shortest and most efficient ways of moving products.

Traffic and Weather Analytics: Soft signals such as traffic patterns and hard signals such as weather
condition evaluated in real time by Al algorithms give the logistics managers the ability to avoid areas with traffic
build up or adverse weather. It also helps avoid instances whereby shipments are unnecessarily held back, and
the goods are delivered on time.

Case Study: Jebel Ali Port

Jebel Ali Port of Dubai, is one of the largest as well as the most mechanized port in the globe. With the
adoption of artificial intelligence systems the port will be able to accommodate large trade volumes enhancing
the clearance experience of arrival and departure consignments. The applications assist the port in forecasting
demand, distributing resources realistically, and avoiding traffic issues in advance. That is the reason why Jebel
Ali is now an important node of the international trade and make the flow of goods across borders easier and
quicker.

Operational Inventory and other Demand Analysis

Smart logistics makes a huge improvement in inventory by compiling data collection from 10T and data
analytics for timely inventory updates. This capability enables companies to improve its inventory handling
solution to match its globalization efforts to avoid the usual issues of overstock or out-of-stock that could hinder
the global supply system.

Real Time Stock Assessment

Smart and connected devices introduced in some of the warehouses allow businesses to track stock in
real-time. It tracks location, quantity and condition of the goods and gives update information to the logistics
managers and operators of warehouses. It means that in real-time the levels of inventories can be adjusted to the
levels in demand to meet customer needs while not increasing business costs.

0T in Warehousing: For example, based on loT technology, storage solutions can alert the warehouse
manager when the storage reserves have fallen to a certain point to retain the stocks. This automation helps to
eliminate human interference and makes sure that inventory is well taken care of.

Demand Forecasting Using Data entdo

That is why smart logistics is a valuable method for managing the supply chain, especially for forecasting
the demand accurately through analytical tools. Based on the historical sales data, overall trends, and factors in
external environment (seasons, geopolitical events etc.) It is easier for Al algorithms to anticipate future demand.
These permit the evaluation of expected future demand of various products by a business to ensure that the
business is on the look-out for sufficient stock to meet the expected demand without getting it wrong in stocking
a lot of unsalable stock.

Predictive Analytics: In predictive analytical tools, companies can predict shifts in demand rates to a
high degree of certainty. For instance, during the periods of high demand such as during the Muslim fasting month
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or Black Fridays, Al can predict higher levels of demand so that firms can prepare their stocks and ensure that
they do not run out of stock or result to delayed delivery.

Managing inventory involves risks any can be minimized as explained below:

Apart from effectively managing inventory, smart logistics enables organizations reduce the risks
involved with stockout or over supply. While conducting stocks result into loss of sales, conducting high stocks
results into high costs of storing excess inventories which are often disposed off as wastes. If applied to the supply-
chain, data analytics helps businesses to fine-tune its operations and increase its accuracy of holding the
appropriate inventory for the right amount of time.

Dynamic Reordering Systems: Logistics solutions that have been smart have adaptive reordering
systems, in which inventory quantities are instead checked of continuously, and re-ordered as when the require.
This reduces the probabilities of having stockouts and get rid of the time consuming exercise of manual counting
of stock, all adding to the improvement of its operational efficiency.

Improved transport ways and modal interconnectivity

Transportation is a key element in the supply chain network and smart logistics solutions are improving
it by improving the operations of multimodal transportation. Integration of the Al system, 10T, and big data offers
opportunities for organizations by providing the efficient control of transport systems involving sea, airborne,
railways, and road systems.

Intermodal Transportation Management

Multimodal means the transportation of commaodities through various modes from a specific place to
another. In the modern supply chain, smart logistics systems help to control and optimize activities in the supply
chain and act as a single portal where multimodal transport solutions can be selected to guarantee goods flow
across different zones.

Al-Driven Multimodal Planning: Multiplexed transportation involves the use of Al algorithms to plan
and execute a route for transportation involving more than one mode of transportation by evaluating factors such
as cost of shipping, optimal transportation plan, potential delays at intermodal interfaces such as a port or railhead.
This way, cost ef fate is maximized and delivery of shipments to their intended destination is done in the shortest
time possible.

Supply chain operations in a rhythmic flow

Smart logistics can also include the possibility of coordination of various processes in the supply chain
so that the goods could be delivered without interruptions from the one mode of transport to the other. loT
components and real-time tracking help capture ongoing status on each step of transportation so that logistics
providers can promptly notice performance issues or problems.

Seamless Transitions Between Modes: When the products are shipped from a seaport to a railhead or
from an airport to a truck yard, advanced logistics systems facilitates mode transfer and intermodal integration.
This minimizes on time wastage and makes sure that products reach their intended destinations on time.

Optimized Route Planning

Itis the applicability of Al and loT technologies to identify optimal routes through the complex structures
of combined transport systems. Transport map data helps the logistics providers to study different parameters that
may include fuel, traffic, and shipping to establish the best transportation modalities’ routs.

Fuel and Cost Efficiency: Then there is Al-Based Real Time Route Optimization this cuts the time that
is taken for transit while at the same time also resulting in minimal fuel use thus cutting costs while at the same
time helping in the reduction of the negative impact of transport on the natural environment. For instance, the
efficient transportation of goods through road, sea and air, not only help the business organizations to conserve
fuel costs but also minimize carbon emission.

Reinforcing Supply Chain Sasination

Besides optimizing the supply chain, smart logistics solutions support the ability to quickly respond to
disturbances and improve the business’s overall supply chain stability due to better control and decision-making.
This resilience is most appropriate today with many supply chains being vulnerable to many risks such as
geopolitical risk, risk due to pandemics, risk aggravated by natural disasters and fluctuations in the marketplace.
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Impact of Smart Logistics on Supply Chain Management
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Real-Time Supervision and Control of Risk

Smart logistics offer business entities comprehensive information on status of their consignments, stocks
or transportation routes and networks. During an unpredicted problem like a port strike, a natural disaster or a
political unrest it is through Al tools that businesses are able to redirect transit passage, alter delivery timings and
even search for other suppliers.

Al-Driven Contingency Planning: There are always some potential risks and disruptions in the SCM,
and Al-enabled systems are always vigilant in identifying them. Contingency plans of operations can easily be
made in case of any disruption, for instance, in case of port disruption other ports can be used or even using other
means of transportation.

Supply chain visibility is defined as the ability to see or track all aspects of material planning and
procurement from suppliers and distributors.

The best form of supply chain visibility entails having the ability to see problems that might hinder the
smooth flow of your supply chain before these causes several problems. There are complete supply chain solutions
to logistics that will show the entire picture from your factory floor to your customers’ doorstep. This has the
advantage of giving the different business entities a chance to easily recognize any weaknesses which exist and
immediately take corrective measures.

loT-Enabled Supply Chain Monitoring: A number of 10T devices included within the supply chain gives
real time knowledge of the location, state and condition of shipments. This increase in exposure assists
organizations guarantee that products are transported at appropriate time and in correct measure and quality.

V.  Business Case And Scenario Context
Analyzing the general examples of the MENA countries’ use of smart logistics solutions already outlined
above, it will be more informative to consider how particular countries in the region have adopted these
technologies. The following case studies example how smart logistics solution been used to improve trade,
minimize delay and strengthen supply chains.

Case Study 1: Port of Jebel Ali, UAE

The Port of Jebel Ali in Dubai is among the biggest as well as among the most sophisticated seaports in
the world. Due to its strategic geographical location Jebel Ali acts as an international gateway for the MENA
countries to Europe, Asia and Africa. The adoption of smart logistics solutions has been a surety of change to,
not only the Port of Malaga, but also the overall clearance period of goods amongst other ports, by a significant
margin”.

Smart Technologies Adoption

Automated Cranes: Jebel Ali has installed automated cranes for handling the loading and off- loading of
containers through computer operations. laning them with improved sensors and control methodologies will help
in faster operations and with more accuracy hence helping the ships reduce their turn around time.

Al-Powered Container Management Systems: In the current world, the port has deployed artificial
intelligence in the management of its containers. Holistic Intelligent algorithms use real-time information about
the movements of the cargo, schedule of vessels and other data to plan how best to load and discharge the
containers. This relieves congestion at the port and increases efficiency whereby containers go through a number
of processes.
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Improvemengg in Key Performance Indicators at Port of Jebel Ali After Smart Logistics Adoption
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loT-Based Cargo Tracking: Internet of things (10T) devices identify the position, status, and transit of
containers in Jebel Ali. Through 10T sensors, the tracking of consignments begins as soon as they are received at
the port up to their dispatch to the end consumer. This feature aids the port authorities in their management and
handling of the cargo, thus reducing on the incidences of delayed or missing shipments.

Results and Impact

The use of these smart logistics technologies has offered significant solutions to the ports functionality
as well as the flow of commerce around the world.

Reduced Clearance Times: The duration taken in loading and unloading containers has also been
presented shorter through the modern techniques of automated cranes as well as Artificial Intelligence systems.
Thus, ships stay shorter time in the port hence many vessels can be processed in the period under consideration.

Increased Throughput: Its has been noted that the port offer large capacity for the handling of cargo
throughput without congestion. Current Jebel Ali now handles millions of containers per annum making the
capacity a strategic nerve centre of world trade.

Improved Trade Flow: Through such optimisations as clearing the cargo traffic congestion and providing
better visibility of goods in transit Jebel Ali has enabled efficient connection between Europe Asia and Africa.
This has brought down transit times of goods and enhanced the reliability of the international logistics networks.

Case Study 2: Egypt’s Trade Modernization

Egypt is blessed with the Suez Channel which is one of the most important channels in the world through
which large seas vessels conveying goods across the Mediterranean Sea to the Red Sea passes through.
Understanding the need to keep the canal functional, Egypt has encouraged reforms in trading both locally and
internationally especially though the use of smart logistics systems.

The last two solutions are Smart Port Solutions and Customs Digitization.

Digital Customs Clearance: The development and implementation of information technology in customs
clearance process has been one of the strategic effort by the Egyptian government in the modernization of trade.
Previously, these customs procedures in Egypt works manually with lots of paper works which causes many
delays and a lot of human mistakes. The Government of the country has put in place automated systems for the
submission of documents, approvals, and inspections of customs clearance through the use of digital platforms.

loT-Enabled Cargo Tracking: Egypt has also implemented Intelligen connected cargo tracking
instruments of consignments that transverse the Suez canal. These devices track the position of vessels and
transmit relevant information to the management of the ports and channels thus enhancing efficient management
of traffic.

Smart Warehousing Systems: Egypt has helped improve warehousing through embracing smart
warehousing to aid in inventory management through the technological aspect of it. By improving the methods
of storing and obtaining the products, the systems contribute to minimizing the time and efforts.

Results and Impact
Egypt has felt the brunt of successfully implementing digitization in the trade process to its participation
in cross-sectional supply chains and the throughput of goods through the Suez Canal.
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Faster Processing Times: Transition to digital systems to clear customs has gone a long way in easing
paperwork, time taken and ports in Egypt. The level of participation has now decreased to have shorter dwell time
awaiting for customs clearance hence taking shorter time to cross the canal.

Improved Reliability of Global Supply Chains: loT-based cargo tracking systems mean that
consignments can be tracked continuously. This transparency enables the 3PLs to schedule their operations to
ensure they do not cause disruption to the global supply chain network hence making the supply chain more
reliable.

Enhanced Role in International Trade: The Suez Canal is still an important channel, while the programa
to upgrade Egyptian logistic facilities has increased competitiveness. These reasons recommend that Egypt
assumes a much more crucial role in international exchange: due to a shorter throughput time and an enhanced
traffic control, the Egyptian market has become even more attractive for its trading partners.

VI. Case Studies And Real-World Applications
To better understand the practical application of smart logistics solutions, we can examine how specific
countries in the MENA region have adopted these technologies. The following case studies demonstrate how
smart logistics solutions have been successfully implemented to enhance trade efficiency, reduce delays, and
strengthen global supply chains.

Case Study 1: Port of Jebel Ali, UAE

The Port of Jebel Ali in Dubai is one of the largest and most technologically advanced seaports globally.
As a major hub in the MENA region, Jebel Ali serves as a gateway for trade between Europe, Asia, and Africa.
The port’s commitment to embracing smart logistics solutions has drastically transformed its operations,
improving efficiency, reducing clearance times, and ensuring a seamless flow of goods.

Adoption of Smart Technologies

Automated Cranes: Jebel Ali has implemented automated cranes that handle container loading and
unloading operations without the need for manual labor. These cranes are equipped with advanced sensors and
control systems, allowing them to operate at faster speeds and with greater precision, reducing turnaround times
for ships.

Al-Powered Container Management Systems: The port has integrated artificial intelligence (Al) to
optimize container management. Al algorithms analyze real-time data on cargo movements, vessel schedules, and
port traffic to determine the most efficient way to load and unload containers. This helps reduce congestion at the
port and ensures that containers are processed quickly.

loT-Based Cargo Tracking: Jebel Ali utilizes Internet of Things (10T) devices to monitor the location,
condition, and movement of containers. 10T sensors provide real-time tracking of shipments from the moment
they arrive at the port until they leave for their final destination. This transparency allows port authorities to
manage cargo more efficiently, minimizing the risk of delays or lost goods.

Results and Impact

The implementation of these smart logistics technologies has had a profound impact on the port's
operational efficiency and global trade.

Reduced Clearance Times: Automated cranes and Al-powered systems have reduced the time it takes
to load and unload containers. As a result, ships spend less time docked at the port, allowing more vessels to be
processed within a given period.

Increased Throughput: The port's ability to handle high volumes of cargo without delays has made it
one of the most efficient in the world. Jebel Ali now processes millions of containers annually, solidifying its role
as a critical hub for global trade.

Improved Trade Flow: By reducing bottlenecks and improving cargo visibility, Jebel Ali has facilitated
smoother trade routes between Europe, Asia, and Africa. This has decreased transit times for goods and improved
the reliability of international supply chains.

Case Study 2: Egypt’s Trade Modernization

Egypt is home to the Suez Canal, one of the world’s most vital maritime trade routes, connecting the
Mediterranean Sea with the Red Sea. Recognizing the importance of maintaining the canal’s efficiency, Egypt
has made significant efforts to modernize its trade processes, particularly through the adoption of smart logistics
solutions.
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Smart Port Solutions and Customs Digitization

Digital Customs Clearance: One of Egypt’s key initiatives in trade modernization has been the
digitization of its customs clearance procedures. In the past, customs processes in Egypt were manual and paper-
based, leading to delays and human errors. By implementing digital platforms for customs clearance, the country
has automated document submission, approvals, and inspections.

loT-Enabled Cargo Tracking: Egypt has also introduced loT-enabled cargo tracking systems for
shipments passing through the Suez Canal. These devices monitor the location of vessels and provide real-time
data to port authorities, enabling more efficient management of traffic through the canal.

Smart Warehousing Systems: Egypt has upgraded its warehousing infrastructure by introducing smart
warehousing solutions that leverage automation and Al for inventory management. These systems help optimize
the storage and retrieval of goods, reducing time and labor costs.

Results and Impact

Egypt’s modernization of its trade processes has had a noticeable impact on its role in global supply
chains and the efficiency of goods passing through the Suez Canal.

Faster Processing Times: The shift to digital customs clearance has significantly reduced paperwork
and processing times at Egyptian ports. Ships now spend less time waiting for customs approval, allowing them
to pass through the canal more quickly.

Improved Reliability of Global Supply Chains: The introduction of l1oT-based cargo tracking systems
ensures that shipments can be monitored continuously. This transparency allows logistics providers to plan more
efficiently and avoid delays, strengthening the reliability of global supply chains.

Enhanced Role in International Trade: The Suez Canal remains a crucial artery for global trade, and
Egypt’s efforts to modernize its logistics infrastructure have enhanced the country’s competitiveness. The faster
processing times and improved traffic management have made Egypt a more attractive trade partner, reinforcing
its importance in international trade.

Aspect Port of Jebel Ali, UAE Egypt (Suez Canal and Ports)
Key Technologies Automated cranes, Al-powered container Digital customs clearance, loT-enabled cargo
Adopted management, loT-based cargo tracking tracking, smart warehousing systems
Primary Focus Improving container management, reducing Reducing customs clearance times, improving
congestion traffic management through the Suez Canal
Impact on Efficiency Significantly reduced clearance times and Faster customs processing, smoother flow of
increased throughput goods through the Suez Canal
Role in Global Trade Critical global hub for Europe-Asia-Africa Key maritime route, strengthening global supply
trade chain reliability
Results - Reduced bottlenecks - Faster processing times
- Increased cargo handling - Enhanced global supply chain reliability
- Improved trade flow - Strengthened international trade role

Table: Comparative Overview of Smart Logistics in Jebel Ali and Egypt

Lessons that can be learnt from case studies

Nowhere are we seeing this more positively impact trade and global supply chain reliability than with
smart logistics solutions demonstrated in the Port of Jebel Ali and Egypt’s Suez Canal. The following key
takeaways highlight the importance of smart logistics in modernizing trade processes:

Increased Efficiency: The integration of Al, Automation and loT in the port and logistics network
reduces congestion time, enhances the capability of throughputs and excluding human speculative mistakes.

Global Supply Chain Benefits: Through the integration of the smart logistics technology the UAE, Egypt,
and other MENA nations have transitioned to becoming more strategic opportunities in the supply chain of the
international market. This helps to create faster, more efficient and more effective supply chains around the world.

Competitive Advantage: Those countries that invest in smart logistics solutions including Jebel Ali
containerization and Egyptian customs, the destination nations shall be more appealing to carry out their business
with international players by providing better solutions in terms of speed and efficiency.

These case histories also demonstrate that integrated smart logistics solutions can indeed replace
traditional means of trade liberalizations, enhance port efficiency and solidity supply chains.

VIl.  Opportunities And Challenges For Implementing Smart Logistics In MENA And
Global Supply Chain
With increasing focus on smart logistics technologies in various countries in the Middle East and North
Africa (MENA), there is a bigger future outlook for improving trade effectiveness and global supply chain
linkages. This section discusses the future trends that will influence the advances in the smart logistics in the
MENA region and its effects on worldwide supply chains.
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Expansion of Information Technologies in Digital Environment

The fast pace of digitization and automation of logistics networks in the MENA region is poised to
increase further as regional and global governments and companies see greater value in the logistics networks.
Presently, we have the likes of UAE, KSA, and Egypt at the frontline instigating the change; the use of superior
technologies in enhancing the cabotage sector.

Higher Spending in Artificial intelligence, Internet of Things, and Robotics

Artificial Intelligence (Al): The adoption rate of Al in the logistics industry should continue rising in the
near future since more ports and warehouses, together with transport networks, are said to be incorporating Al
systems within their operations to enhance their use of technology for route planning, demand prediction, and
scheduling of maintenance. Further advancement in Al algorithm means that logistics providers will enhance the
capacity to analyze real-time data and make decisions faster and accurately.

Internet of Things (1oT): The use of loT solutions will remain a popular trend, especially IT deployments
in warehouse and transport spheres. More sophisticated 10T sensors would be applied on the products for
identification and tracking, on equipments for monitoring and on inventories for efficiency. The increased
connectivity of other assets in the supply chain will increase transparency and facilitate improved interaction
between logistics operators.

Automation in Logistics: Based on the current trends, the MENA logistics industry is expected to
continue to grow with automation already being adopted in ports, warehouses and last mile delivery.
Decentralized delivery, autonomous vehicles, drones, and robotics would have a more prominent role in
improving delivery time, minimizing human resource employment cost, and making supply a more efficient
process.

Blockchain for Safe and Efficient Trade

ChemSpace ventures itself to leveraging blockchain technology so as to improve the security,
transparency and immutability of records and shipments used in logistics. This technology is capable of
eradicating inefficiency resulting from manual paperwork in the customs regime, and also guarantee that goods
are tracked efficiently to the final consumer.

Supply Chain Security: The fact that everyone who could access the blockchain will be able to see a
transaction and be assured that no one has altered it since will further improve the supply chain security. This will
be especially useful in industries like the pharmaceuticals industry, as well as the food industry because the
reliability of the commodities is essential.

Advanced Technology In Coordinated Connectivity Of 5G

5G is known as the fifth generation of the infrastructure for mobile communication, and its
implementation will provide a high-speed connection for logistics networks, which will allow several units of a
supply chain to exchange information in real time. This will make communication links between ports,
warehouses, trucks and the customers more efficient and transform the affordances of logistics.

Real-Time Monitoring and Control: Logistics operators will be able to constantly track shipments and
other equipment in near real-time with minimal delays which will enhance the decision-making processes in the
operator’s technical operations centre and emergency response teams in cases of disruption to the chain.

Enhancing the Importance of MENA in World Economy

With continued uptake of smart logistics solutions the MENA region is likely to assume a much more
critical place when it comes to global trade. International logistics and transportation systems will see a boost as
those nations in which Digitalization of the economy is now underway invest back into their infrastructure
including: United Arab Emirates, Saudi Arabia and Egypt as key strategic location along the European-Asia —
Africa trade corridors.

The most crucial important trade hub in global supply chains

Strategic Location: This gives the MENA countries an ideal strategic position given the fact that they
are located at the middle of most routes of world commerce. Transfer terminals like Jebel Ali PORT on UAE as
well as Suez PORT on EGYPT will remain among the top gateways through which world trade transport take
because the smart logistics technologies help in boosting their capability.

Increased Capacity and Throughput: Smart technologies will underpin this call to help the ports increase
the capacity and speed of trade in the region. Increased employment of technologies in container management,
smart automated cranes and robotic customs platforms will enable these ports to handle the goods more efficiently
and thus enhance the flow of goods across the borders.
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Global Supply Chain Impacting Ripple

When the MENA region embraces intelligent logistics solutions, it will bring change echoes all along
the supply chain worldwide. While MENA countries increase their trade competence, companies and logistics
service providers globally will gain longer, faster, and less expensive trade paths.

Improved Global Connectivity: The enhancement of logistics infrastructure networks of MENA will
enhance linkages of the region to Europe, Africa, and Asia, and therefore increase trade efficiency, and the overall
global supply chain robustness.

Seamless Trade Routes: With more of the MENA’s ports and transportation links growing more digitally
integrated and automated, the routes that connects the region to other global trade partner will be even more
efficient with less chances of hinrances as such the global supply chain will be even more efficient and reliable.

Sustainability and Environmental Impact

As the globe shifts its focus towards Environmental Management, hence the impact of smart logistics in
minimizing the carbon footprint of the pallets increases. The logistics providers in the MENA countries are likely
to attaching more significance on sustainability and relying on smart technologies to look for efficient pathways,
curb exhaust emission, and avoid wastage.

Integrated logistics for fuel sensitivity

Advanced technologies involving artificial intelligence in logistics will allow the providers to choose the
best routes with the least fuel consumption; other technologies include automated vehicles. This does not only
help to conserve fuel resources but also helps to address the problem of pollution with an aim of fighting climate
change.

Fuel Optimization Systems: Intelligent fuel optimization systems that utilise Al will be a more effective
way allowing logistics operators to reduce fuel consumption by enabling them to identify and choose those
shipping routes that would require as little fuel as can be used. These systems will also track performance of
vehicles in a way that will make certain that trucks and ships perform at their best.

Emission Control and Carbon Optimum

There is a growing importance of formulating smart logistics systems to complement sustainability in
the global supply chain since emissions linked with the transport of products remain high. The research will also
show that, where logistics providers in the MENA region pay attention to optimizing transport route planning and
minimizing time spent parked, opportunities exist to dramatically lower emissions.

Autonomous Electric Vehicles: Potential development in MENA’s logistics sector could include electric
trucks and drones that are manned, produce no emission and are more energy efficient than traditional cast fossil
fuel vehicles.

Circular Economy Initiatives

Advanced technologies in logistics will also facilitate the shift towards circular economy where products
will be For reused, recycled and up cycled. Smart logistics, therefore, for businesses will increase supply chain
transparency and track product life cycles thereby, freeing up the dependence on raw materials and promote
responsible business practices in production and distribution.

Real-Time Tracking for Sustainability: Internet of things sensors and the blockchain technology of
products will enable tracking of the life cycle of products through the use of sensors. This shall contribute to
enabling business organizations to set unique opportunities for recycling, re-use or remanufacturing goods
towards the execution of circular economy activities.

Table: Future Technologies and Their Impact on Smart Logistics

Technology Expected Advancements Impact on Logistics and Global Trade
Artificial Intelligence More advanced predictive algorithms for route Increased efficiency, reduced delays, and
(Al optimization and demand forecasting optimized inventory management
Internet of Things (1oT) Wider adoption of loT sensors for real-time Improved supply chain visibility and better
tracking and monitoring risk management
Blockchain Secure, transparent tracking of shipments and Enhanced security, reduced fraud, and faster
transactions customs clearance
5G Technology Faster, low-latency connectivity for logistics Real-time data exchange, improved
networks coordination, and seamless communication
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Autonomous Vehicles Widespread use of autonomous trucks and Reduced labor costs, faster last-mile delivery,
drones for delivery and lower emissions
Circular Economy Smart logistics enabling better tracking of Reduced waste, increased recycling, and more
Initiatives product life cycles sustainable supply chains
VIIl.  Conclusion

Smart logistics solutions have revolutionized trade logistics in the Middle East and North Africa
(MENA) region as this paper demonstrates. Mitigating infrastructure constrains, geopolitical contention, and
customs delays smart logistics has brought about improvements in the trade capabilities of the MENA countries
transforming them into strategic global supply chain hubs. In this section of the paper, the author explains briefly
how smart logistics affected the region positively and makes a rough forecast regarding the international economy
after the application of smart technologies.

Overcoming Trade Barriers in the MENA Region

Logistic solutions have made it easy for countries in the MENA region to overcome many of the obstacle
barriers to trade that use to affect their supply chain management flows in the past. Advanced technologies such
as Artificial Intelligence (Al), the Internet of Things (IoT), and automation have addressed the following
challenges:

Infrastructure Challenges

Port Efficiency: Today, many ports in the MENA region including the Port of Jebel Ali have
incorporated the use of automated procedures and artificial intelligence interfaces to manage large volumes of
trade without significant particularity. These innovations have made working of the ports efficient through
elimination of bottle necks of clearance of cargo.

Transport Connectivity: Advanced tracking technology and speedy Al route planning have improved the
efficiency of multiple transport channels such as sea, air, road, and railways and have decreased crossing-border
delivery time.

Political Risk and Weaknesses in the Customs Process

Risk Mitigation: Politics has been another area where risk aspects such as political instability have been
managed through the use of Al and big data analytics in that the latter enables logistics operator to alter pathways
of merchandise deliveries in real time due to instability.

Customs Digitization: The use of the customs procedures has integrated paperwork, minimized the role
of the human interface and fastened all the clearances making sure that goods are cleared quickly in the countries
of location such as Egypt.

Turning MENA into global trading centre

Embracing of smart logistics solutions is putting the MENA region on the global map as a strategic and
vital global player in trade. MENA countries are enhancing the global competitiveness with the right investments
in the technologies for trade where region is now providing the faster solution with reliable transport routes for
the trading of products between Europe, Asia and Africa.

Increased Global Supply Chain Responsibility

Improved Trade Flows: ;With the help of Al-based tools for real-time monitoring and performance
improvement, MENA countries can now process a higher amount of goods in pretty much the same time and with
even higher precision. This has enhanced efficiency has made ports in the region desirable to trade partners where
timeliness is critical such as the pharmaceutical, electronics, and perishable goods business.

Enhanced Connectivity: Connectivity between various players in supply networks has further been
enhanced through the increased use of 10T and 5G technology today. Logistics operators can also share more
efficiently, which means that the handing over of goods across border and modes of transport can be seamless.

Implication for Supply Chain Management around the World

Faster Transit Times: The positive trickle-down impact of these improvements does not elate the MENA
region only, but it also has made global supply chains more efficient by helping to shrink transit times of specific
trade routes. When goods transit through MENA ports faster, business firms globally can satisfy their clients’
demands faster and reduce supply chain breaks.
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Lower Costs: There are specific costs of operation which have been eliminated by the use of such
automated systems and Avrtificial Intelligence decision making as seen in logistics. These cost savings are reflected
to organizations making it possible for them to charge lower prices for their products in world markets.

The Use of Sustainability in the Context of Smart Logistics

The increasing awareness towards environmental concerns around the globe is making smart logistics
an important factor in attempts to decrease the carbon trace of supply channels. Most importantly, this focus on
sustainability as more needs to be done to help the MENA region in meeting the international climate goals while
at the same improving the regional trade capabilities.

A step towards better fuel economy The unwelcome news The feature to reduce fuelling and emissions
Optimized Transportation: Such latest trends like Al for route optimization and real-time tracking
solutions help logistics firms to identify the transport routes with lowest fuel consumption. This in turn cuts down
on the overall fuel usage and also helps in curbing emission of greenhouse gases enhancing sustainable means of
transport.
Adoption of Electric and Autonomous Vehicles: Logistics in MENA in the future shall consider the use
of electric generated trucks and drones for the delivery, as they are environmentally friendly devices.

Possibilities For Sustainable Supply Chain Management

Circular Economy Initiatives: Smart logistics is also integrated with circular economy models, where
products are returned, refurbished, or repurposed. In a bid to practice sustainability driven supply chain value,
real time tracking systems and block chain assists companies in tracking product life cycles.

Future Projections of Smart Logistics Performance in MENA

Smart Logistics in the MENA region has great prospects; the development of digital infrastructure, Al
and loT proves it. MENA countries continue to invest in such technologies and they will become even more
attractive destinations for international business and thus boost the economy.

Advancements in Technology

Al and Blockchain Integration: Automating the supply chain using Al and blockchain will improve
transparency and secured path to digitize product traceability to give consumers confidence in the authenticity of
products.

5G-Enabled Logistics Networks: The implementation of 5G connectivity in the logistics providers
within the MENA region will help increase supply chain responsiveness on communications parameters for these
providers.

More International Partnerships

Trade Agreements and Partnerships: As the MENA countries further develop their logistics network,
there are expected to make new trade linkages with other global markets. These agreements will thus extend the
regional integration to global value production networks so that MENA countries could appropriately harness the
geographical advantage.

Global Competitiveness: The implementation of smart logistics will impact positively on the opportunity
of the MENA countries to compete with other key supply chain regions thereby placing the region strategically
in the global trade map.

Table: Key Impacts of Smart Logistics in MENA and Global Supply Chains

Impact Area Key Developments Global Implications
Overcoming Trade Barriers - Al-driven route optimization - Reduced transit times
- Customs digitization - Streamlined border processes
Positioning MENA as a - loT-enabled tracking - Faster trade flows
Global Hub - Automated port operations - Improved global supply chain
reliability
Sustainability in Supply - Fuel-efficient route optimization - Reduced carbon footprint
Chains - Electric/autonomous vehicles - Lower emissions in global
transportation
Future Prospects for Smart - 5G and Al integration - Stronger global trade partnerships
Logistics - Blockchain-based supply chain transparency - Enhanced supply chain security
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The effects of these innovations are not only being realized locally within the MENA region because
improvements in trade and transport routes are making additional positive impacts to the logistics of supply
network all around the world. In addition, it will allow continuing the focus on sustainability to ensure that smart
logistics solutions developed in the context of increasing cross-border trade contribute to improving the
environmental friendliness of activities.

Therefore, the evolution of logistics in the MENA region depends on higher efficiency, lower costs, and
improved environmental responsibility, making the strategic future of MENA an important player in the
development of the global trading system.
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