
International Journal of Trend in Scientific Research and Development (IJTSRD)  
Volume 10 Issue 1, Jan-Feb 2026 Available Online: www.ijtsrd.com e-ISSN: 2456 – 6470 

 

@ IJTSRD   |   Unique Paper ID – IJTSRD100004   |   Volume – 10   |   Issue – 1   |   Jan-Feb 2026 Page 161 

Emerging Technologies in Logistics 

Matthew N. O. Sadiku1, Samuel A. Ajayi2, Janet O. Sadiku3 

1Roy G. Perry College of Engineering, Prairie View A&M University, Prairie View, TX, USA 
2Texas Southern University, Houston, TX, USA 

3Juliana King University, Houston, TX, USA 

 

ABSTRACT 

The logistics industry is undergoing a rapid transformation driven by 
emerging technologies and evolving trends. These innovations are 
reshaping how goods are transported, stored, and managed, leading to 
increased efficiency, cost savings, and sustainability. Emerging 
technologies in logistics focus on artificial intelligence, Internet of 
things, robotics, blockchain, 3D printing, and data analytics to boost 
efficiency, visibility, and automation. They are revolutionizing 
logistics in several key areas, each bringing unique benefits and 
challenges. Understanding their impact and potential is essential for 
logistics providers looking to prepare for the future. This paper 
explores some of the key emerging technologies that are 
revolutionizing the logistics landscape. 
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INTRODUCTION 

We live in a technologically driven world today. 
Logistics plays an important role in building and 
running the economy of the country. It plays a crucial 
role in a nation’s economy by providing employment 
and contributing to its GDP. In the early days, 
logistics operations relied on manual processes and 
extensive paperwork, with shipments tracked through 
paper records and phone calls. The logistics industry 
has changed significantly. Today, logistics and 
technology are integrated, so that growth and 
efficiency of the logistic industry can be enhanced 
[1].  

There are various types of technologies available in 
the market today and all of these technologies help in 
boosting the optimization of the workflow resulting in 
increasing the business revenues. Emerging 
technologies are not only reshaping the way goods are 
transported, stored, and managed but also setting new 
standards for efficiency, transparency, and 
sustainability in the supply chain. They are making 
big changes to how goods move around the world. 
They are changing logistics in big ways. They are 
making the movement of goods faster, smarter, and  

 
more environmentally friendly. From automation and 
artificial intelligence to blockchain and the Internet of 
things (IoT), these technologies are driving 
significant changes across the logistics landscape. 
The technologies have the capabilities to boost the 
productivity of the business and will surely shape a 
better future for the logistics industry [2]. 

WHAT ARE EMERGING TECHNOLOGIES? 

Technology may be regarded as a collection of 
systems designed to perform some function. It can 
help alleviate some of the challenges facing business 
today. Emerging technology is a term generally used 
to describe new technology. The term often refers to 
technologies currently developing or expected to be 
available within the next five to ten years. Any 
imminent, but not fully realized, technological 
innovations will have some impact on the status quo. 

Emerging technologies are shaping our societies. 
They continue to affect the way we live, work, and 
interact with one another. Emerging technology (ET) 
lacks a consensus on what classifies them as 
“emergent.” It is a relative term because one may see 
a technology as emerging and others may not see it 
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the same way. It is a term that is often used to 
describe a new technology. A technology is still 
emerging if it is not yet a “must-have” [3]. An 
emerging technology is the one that holds the promise 
of creating a new economic engine and is trans-
industrial. ET is used in different areas such as media, 
healthcare, business, science, education, or defense. 

The characteristics of emerging technologies include 
the following [4]: 
 Novelty: Emerging technologies are typically new 

or novel, meaning they have yet to be widely 
adopted or used. They often represent a 
significant departure from existing technologies 
or processes. 

 Potential for Disruption: Emerging technologies 
have the potential to disrupt existing markets, 
industries, or ways of doing things. They may 
also displace existing businesses or industries. 

 Uncertainty: Because emerging technologies are 
still in the early stages of development, there is 
often a high uncertainty surrounding their future 
potential and impact. It can be challenging to 
predict how they will evolve. 

 Rapid Change: Emerging technologies often 
evolve rapidly, with new developments and 
innovations emerging frequently. It can make 
keeping up with the latest trends and 
advancements challenging. 

 Interdisciplinary: Emerging technologies often 
involve multiple disciplines or fields of study, 
such as computer science, engineering, and 
biology. They may require collaboration across 
different fields and industries to develop their 
potential fully. 

Emerging technologies are worth investigating. They 
are responsible for developing new products or 
devices. As emerging technologies continue to 
evolve, engineering is poised for a transformative 
future. Emerging technologies have driven innovation 
and progress in today's rapidly evolving digital 
landscape. The collective impact of emerging 
technologies such as artificial intelligence, machine 
learning, big data, and the Internet of things is 
undeniably transformative. Some emerging 
technologies are shown in Figure 1 [5].  

EMERGING TECHNOLOGIES IN LOGISTICS 

Recent years have ushered the logistics industry into a 
new era of innovation, driven by artificial 
intelligence, advanced analytics, and automation. As 
both individuals and businesses demand faster, more 
cost-effective deliveries, logistics companies find 
themselves at a crossroads—adapt or fade away. This 

tug-of-war between technology and consumer 
preferences shapes the exciting future of logistics. 
Key emerging technologies include the following [6-
10]: 

1. Artificial Intelligence: Artificial intelligence has 
led to significant advances in various industries, 
including logistics. Artificial intelligence (AI) and 
machine learning (ML) are at the forefront of 
technological advancements in logistics. These 
smart computer systems can think and learn like 
humans, but much faster. AI in logistics is 
reshaping the industry by enriching data, 
enhancing analytics, transforming forecasts, 
improving working conditions, and empowering 
tactical and strategic decision-making processes 
via powerful scenario planning. It can find the 
best routes for trucks and ships, saving time and 
fuel. AI Optimizes routes, predicts demand, 
automates warehouse tasks (sorting, picking), and 
powers chatbots for better customer service. It 
optimizes your data through natural language 
processing (NLP) and machine learning (ML), 
efficiently handling large databases and 
increasing operational accuracy across multiple 
environments. 

2. Robotics: Robotics and automation are 
transforming warehouse operations, making them 
more efficient and less labor-intensive. Robots are 
getting smarter and more helpful in logistics. 
Automated guided vehicles (AGVs) and robotic 
arms can handle repetitive tasks such as picking, 
packing, and sorting, increasing productivity and 
reducing the risk of human error. Autonomous 
mobile robots (AMRs) handle inventory, sorting, 
and transport, while robotic arms automate 
packing, increasing speed and accuracy. Robotic 
process automation (RPA) is a vital technology 
for logistics companies to automate repetitive and 
time-consuming tasks, streamline operations and 
improve customer services. Figure 2 shows a 
typical robotic process automation [9]. 

3. Internet of Things (IoT): The Internet of things 
(IoT) is another transformative technology in 
logistics. It connects devices with sensors for real-
time tracking of location, temperature, and 
condition of goods, improving fleet and 
warehouse management. IoT devices, such as 
sensors and RFID tags, enable real-time tracking, 
and monitoring of goods throughout the supply 
chain. This connectivity provides greater visibility 
and control, allowing companies to monitor the 
condition and location of their shipments. IoT is 
playing a crucial role in modern logistics, 
enabling real-time tracking, improving fleet 
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management, enhancing warehouse operations 
and streamlining supply chains. The integration of 
the Internet of things into logistics platforms 
marks a pivot towards more interconnected and 
intelligent supply chain management. Figure 3 
illustrates IoT in logistics [11]. 

4. Big Data Analytics: The logistics industry 
generates and collects vast amounts of data, from 
transportation routes and fuel consumption to 
customer orders and delivery times. Companies 
that want to survive must adopt good data 
management practices. Big data integrations will 
empower the logistics industry to process and 
analyze large amounts of data for better and faster 
decision-making. Big data analytics involves the 
processing and analysis of this data to uncover 
insights that can drive better decision-making. 
Big data and analytics are harnessed in logistics to 
enable data-driven decision-making for demand 
forecasting, inventory management and customer 
insights. As a result, logistics leaders are better 
placed to enhance their data-driven efficiency, 
speed, and customer experience. 

5. Blockchain Technology: Blockchain technology is 
gaining traction in the logistics industry due to its 
potential to enhance transparency and security. It 
is providing a welcome boost to logistics by 
providing real-time updates and secure 
transaction records. It creates secure, transparent, 
and immutable records, enhancing traceability 
and trust in supply chains through features like 
smart contracts. A blockchain is a decentralized 
ledger that records transactions across multiple 
computers, ensuring that the data is secure and 
tamper-proof. Walmart, the largest company in 
the world by revenue, has adopted blockchain to 
enhance food safety. It enables the retail giant to 
trace the journey of food products from farm to 
table, improving transparency and reducing the 
time it takes to track product recalls if required.  

6. Autonomous Vehicles: Perhaps no other 
technology holds as much potential to 
revolutionize freight transportation as 
autonomous vehicles. Autonomous vehicles and 
drones are set to revolutionize transportation and 
delivery in the logistics industry. They are 
transforming last-mile delivery with faster, 
cheaper, and more precise operations, reducing 
reliance on human drivers. Self-driving trucks, 
drones, and ships promise to dramatically reduce 
labor costs, increase safety, and improve 
efficiency. Self-driving trucks can operate 
continuously without the need for breaks, 
significantly reducing delivery times and costs. 

They can travel long distances without stopping, 
making deliveries faster. They can streamline 
transportation operations, optimize routes, and 
minimize human errors. Companies like Tesla 
and Waymo are already testing autonomous 
trucks on public roads, and widespread adoption 
is on the horizon. Autonomous vehicles redefine 
last-mile deliveries by optimizing operations and 
boosting efficiency.  

7. Drones: Drone delivery is an actual possibility in 
the next few years. An unmanned aerial vehicle, it 
can relieve city traffic by facilitating delivery 
service through the skies. Drones will deliver 
small packages quickly in urban areas, remote 
locations, and hard-to-access areas where humans 
cannot reach easily. Drone delivery solves the 
problem of last-mile traffic jams. Figure 4 shows 
a typical drone delivery [11]. 

8. 3D Printing: While still in its early stages, 3D 
printing, also known as additive manufacturing, 
has the potential to disrupt traditional supply 
chains by enabling on-demand production. In 
logistics, 3D printing can be used to create 
customized packaging, spare parts, and even 
entire products on-site, reducing lead times and 
transportation costs. 3D printing is changing how 
some products are made and delivered. Instead of 
shipping finished products, companies can send 
digital files to be printed locally. 3D printing in 
logistics means less need to store many products, 
as they can be printed on demand. It enables on-
demand production of parts, reducing inventory 
needs and speeding up supply. 

9. Cloud Computing: Cloud computing means 
storing and using data on the Internet instead of 
on a single computer. It has reshaped the logistics 
industry by offering scalable, flexible solutions 
that reduce the need for substantial upfront IT 
infrastructure investments. It provides scalable 
platforms for real-time monitoring, optimization, 
and remote management of logistics. It enables 
centralized data storage, real-time visibility and 
scalable solutions across operations. It allows 
businesses to scale up or down in response to 
market changes. It also supports the adoption of 
nearly any modern technology, whether firms 
choose cloud-native or hybrid settings. 
Companies utilizing this technology benefit from 
enhanced scalability, data centralization, and real-
time insights. Companies can access their data 
from anywhere, making it easier to work together. 

10. Immersive Technologies: Augmented reality (AR) 
adds digital information to what we see in the real 
world, while virtual reality (VR) creates a 
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completely digital world we can interact with. 
Both are becoming useful tools in logistics. They 
are used for immersive staff training, visualizing 
loading/unloading, and improving route planning. 
Augmented reality is reshaping logistics by 
offering real-time insights and enhancing 
operational efficiency. AR-powered wearable 
devices provide instant access to data, improving 
productivity and reducing errors. DHL utilizes 
augmented reality in logistics through its Vision 
Picking pilot project. This initiative integrates AR 
smart glasses into warehouse operations, 
providing employees with digital picking lists and 
optimized routes to reduce travel time. VR will 
contribute to enhancing training experiences for 
new employees, helping them learn safety 
protocols, operation management, and other on-
site tasks in a controlled virtual environment. It 
will enable managers to assist virtually and 
review layouts, identifying potential issues 
digitally. 

11. Green Logistics: Sustainability remains a top 
priority for businesses, with customers 
demanding eco-friendly practices and 
governments imposing stricter environmental 
regulations. It is a movement that has spread 
across many industries, including logistics. 
Nowadays, more and more companies are using a 
variety of technologies to reduce their negative 
environmental impact. Digital transformation 
enables green logistics by optimizing energy use 
and reducing waste. Logistics companies are 
using more eco-friendly technologies to reduce 
their impact on the environment. Green tech in 
logistics includes electric and hydrogen-powered 
vehicles that do not pollute the air. It focuses on 
electric vehicles, sustainable fuels, and energy. 

12. 5G Network: IoT-enabled devices and 5G 
connectivity are set to revolutionize transportation 
by enabling real-time fleet tracking, predictive 
maintenance, and optimized routing. 5G is the 
fifth generation standard for wireless 
communication. Enabling faster data transmission 
and enhancing IoT and real-time tracking 
capabilities in logistics, 5G is allowing the 
logistics industry to advance its operational 
efficiency, improve tracking capabilities, and lead 
the way regarding innovative logistics 
technology. 5G connectivity also enables fully-
automated transportation, including automated 
driving or smart driving vehicles. For example, 
DHL is using 5G alongside IoT for asset tracking, 
ensuring real-time updates. China has already 
deployed the largest 5G network on the planet, 

developing, in the process, over 100 5G-enabled 
manufacturing benchmark software applications. 

13. Digital Twins: Digital twins is the new logistic 
technology involving modeling. In logistics, 
digital twins help create virtual models of 
warehouses, transportation systems, and supply 
chains to simulate, monitor, and optimize 
performance. The digital twins help identify 
recurring trends and weaknesses and create 3D 
models of the layout for experimentation. 
Transforming logistics by creating virtual replicas 
of physical systems, digital twins allow 
companies to simulate and optimize operations. In 
logistics, digital twins help create virtual models 
of warehouses, transportation systems, and supply 
chains to simulate, monitor, and optimize 
performance. Companies are using digital twins 
to enhance warehouse efficiency by testing 
different layouts and workflows digitally before 
applying them in the real world. Companies 
harnessing this technology include DHL, FedEx, 
Maersk, Rolls-Royce, and Siemens. 

Some of these emerging technologies are shown in 
Figure 5 [13]. These are just some examples. Other 
emerging technologies include Robotic process 
automation (RPA), warehouse management systems, 
quantum technology, Logistics 4.0, electric vehicles, 
neural networks, and wearables. 

APPLICATIONS OF EMERGING 

TECHNOLOGIES IN LOGISTICS 

In an ever-evolving landscape, the logistics industry 
rides the wave of technology advancement, process 
automation, and environmental preservation. To 
thrive in this era of fierce competition, logistics 
companies must adapt swiftly to cutting-edge 
technologies. Key applications of emerging 
technologies in logistics include the following 
[14,15]: 

 Logistics Demand Forecasting: Demand 
forecasting is the process of estimating future 
customer demand for a product or service based 
on data and pertinent factors. Without demand 
forecasting, a logistics company can be caught off 
guard by the influx in demand and will not have 
the resources to process all orders and service 
requests. Logistics companies can analyze factors 
such as sales history, seasonality, the economy, 
market trends, pricing, competition, etc., to 
determine expected demand. Demand forecasting 
can occur at a variety of phases in the logistics 
supply chain. This includes the pickup, shipping, 
and delivery of the actual goods. In addition, 
demand forecasting helps decrease supply chain 
disruptions.  
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 Cloud Logistics: Cloud computing solutions have 
gained a significant position in logistics 
technology trends. Cloud-based systems support 
data centralization and unify data from multiple 
sources, varying from suppliers, manufacturers, 
and carriers to consumers. They will also 
facilitate real-time collaboration among supply 
chain partners and help accommodate changes in 
business according to market demand, seasonal 
fluctuations, growth parameters, and risk factors. 

 Anticipatory Shipping: This occurs when products 
are shipped even before you know that you want 
it. There are various firms that work on such 
analytical capabilities and for this to happen, 
logistics plays a humongous role. Someone 
having a deadly disease or thinking a negative 
thought, and the system works so rapidly that the 
disease is already cured in seconds and the 
negative thought is changed to positive. The 
medicines and cures are simply and directly 
shipped to you based on your thoughts. 

BENEFITS 

From IoT and AI to autonomous vehicles and cloud 
computing, emerging technologies have the capacity 
to transform industries offering substantial benefits to 
users. They have transformed supply chain 
management, fostering innovation, operational 
efficiency, and sustainability. They offer the promise 
of a more efficient, safe, and cost-effective logistics 
sector. Other benefits of emerging technologies in 
logistics include the following [16]: 

 Automation: Technology has automated logistics 
processes, reducing the need for labor and 
increasing efficiency. From managing warehouse 
operations such as order picking and packing to 
streamlining data entry and shipment tracking, 
automation is applied. 

 Enhanced Efficiency: Technology streamlines 
logistics operations through automation and data 
analytics. Automated warehousing systems, for 
instance, optimize storage space and facilitate 
faster order fulfillment. Route optimization 
software utilizes real-time data to plan the most 
efficient routes, reducing fuel utilization and 
limiting delivery times. 

 Enhanced Security: With greater connectivity 
comes the need for enhanced cybersecurity. Most 
companies in logistics consider cybersecurity a 
critical factor in their digital transformation 
efforts. Cisco’s robust cybersecurity solutions 
ensure that sensitive supply chain data remains 
protected from breaches.  

 Predictive Analytics: One significant application 
of AI in logistics is predictive analytics. By 
analyzing historical data and current market 
conditions, AI can forecast demand more 
accurately, helping companies to manage 
inventory better and reduce waste. Predictive 
supply chain forecasting stands out for its ability 
to anticipate future demand and supply needs 
accurately, minimizing waste and reducing 
inventory costs. 

 Predictive Maintenance: IoT technology also 
enhances predictive maintenance for 
transportation fleets. IoT-driven solutions 
facilitate predictive maintenance, reducing 
downtime by alerting operators to potential 
vehicle or equipment failures before they occur.  

 Simplifying Complexity: Artificial intelligence has 
become a cornerstone technology for simplifying 
the inherent complexities of logistics. Through 
the deployment of AI algorithms, logistics 
companies can analyze vast datasets to forecast 
demand, optimize route planning, and improve 
inventory management.  

 Better Connectivity: Connectivity is at the 
forefront of logistics and supply chain 
technologies, driving better integration across 
networks. 2.65 billion people are in any one of the 
social media platforms, connected to the world. 
Thus, the supply chain and logistics technology 
growth is trying to take advantage of this 
enormous connection. Technical advancements 
and logistics software solutions have enabled 
seamless communication, data transfer and 
exchange, team collaboration, and networking for 
logistics companies. With this, logistics 
professionals can access critical information, 
share and transfer data privately, track shipments, 
and manage operations efficiently.  

CHALLENGES 

While implementing digital logistics technology, 
companies might face challenges such as integrating 
new systems with existing systems, ensuring data 
security, and overcoming resistance to change from 
employees. Concerns regarding data security, privacy 
and the significant initial investment required for 
technology implementation are prominent among the 
challenges. The logistics sector faces a skills gap, 
with a shortage of workers who are proficient in these 
innovative technologies. Other challenges of 
emerging technologies in logistics include the 
following [14]: 
 Operational Costs: It is getting more expensive 

than ever to operate a business. A significant 
challenge to achieving a company’s business 
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objectives is the rising costs of goods and labor. 
Logistics companies can more completely fill 
their vehicles so they do not let valuable space go 
unused. 

 Global Labor Shortages: The logistics industry 
grapples with a glaring issue: a global labor 
shortage that persists. The adoption of emerging 
technologies will require a workforce with new 
skills and expertise. Staffing shortages are 
widespread in the logistics industry and remain 
top of mind for leaders. This shortage 
significantly contributes to higher costs of goods, 
affecting their production and delivery. To 
combat the labor shortage, manufacturers and 
logistics providers turn to automation. Companies 
are venturing into driverless trucks, starting with 
two-truck units where the first truck has a human 
driver, while the second truck mimics the driving 
patterns of the first. Amidst labor shortages, 
logistics companies must optimize their teams.  

 Environmentally Conscious: Less than truckload 
greatly reduces the environmental impact of 
shipping. This is because carriers are moving 
fuller loads, equating to less unused space in each 
shipment. Therefore, fewer carriers and trips are 
needed to deliver products, lowering emissions. 

 Ecosystem Integration: With logistics companies 
adding more applications and platforms into their 
digital ecosystems than ever before, they need a 
tool that integrates all their internal and external 
disparate systems. The solution for this is 
ecosystem integration. Ecosystem integration is a 
strategy that connects and integrates a company's 
key revenue-generating business processes with 
those of its ecosystem partners. With mounting 
pressure from trading partners and business 
leaders to have access to more data and more 
accurate data, ecosystem integration is an 
excellent solution to achieve these demands.  

 Collaboration: Collaboration with technology 
partners is essential for logistics companies 
looking to adopt emerging technologies. By 
working with technology providers, startups, and 
research institutions, logistics companies can gain 
access to the latest innovations and develop 
customized solutions that meet their specific 
needs. Collaboration also allows companies to 
share knowledge, resources, and best practices, 
accelerating the adoption of new technologies. 

FUTURE OF EMERGING TECHNOLOGIES IN 

LOGISTICS 

Like almost every sector in this age of AI and 
automation, the logistics industry is changing fast. 

The logistics industry is undergoing a profound 
transformation, driven by rapid advancements in 
technology. Predicting the future is impossible. 
However, predicting future capacity demand in 
logistics is something that is already a reality. The 
future of logistics technology is bright, with emerging 
technologies and trends driving significant changes in 
the industry. Artificial intelligence, the Internet of 
Things, blockchain, autonomous vehicles, and 
robotics are transforming how goods are transported, 
tracked, and managed. Numerous companies are 
already harnessing the power of technology to 
transform their logistics operations. One such 
example is Amazon, which has revolutionized the e-
commerce industry with its advanced logistics 
capabilities. Amazon utilizes robotics, automation, 
and predictive analytics to optimize its supply chain 
and deliver products faster and more efficiently. The 
company's use of drones for last-mile delivery is also 
a testament to its commitment to innovation [11].The 
future of logistics technology is bright, with emerging 
technologies and trends driving significant changes in 
the industry. As shown in Figure 6, logistics 
personnel must adapt to new technologies [17]. 

CONCLUSION 

Logistics and supply chain management executives 
understand the impacts of advanced technology on 
the sector, but its adoption and usage are still in early 
stages, or have yet to get full internal buy-in. The use 
of tools such as artificial intelligence, big data, 
blockchain, and the Internet of things is enabling 
companies to become more efficient, optimize their 
operations, and improve their supply chains. It is 
incumbent on logistics services providers to stay up to 
date on industry innovations and trends. When 
adopting new logistics technologies, companies 
should consider factors like scalability, compatibility 
with existing systems, ease of integration, potential 
ROI, and alignment with business goals. More 
information about emerging technologies in logistics 
can be found in the books in [19-26] and the 
following related journal: Journal on Emerging 

Technologies. 
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Figure 1 Some emerging technologies [5]. 

 
Figure 2 A typical robotic process automation [9]. 
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Figure 3 IoT in logistics [11]. 

 
Figure 4 A typical drone delivery [12]. 

 
Figure 5 Some emerging technologies [13]. 
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Figure 6 Logistics personnel must adapt to new technologies [17]. 

 


