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Abstract 

 

Smart logistics is emerging as a result of the swift development of digital technologies, which is changing supply chain 

management. This idea combines big data analytics, blockchain, automation, the Internet of Things (IoT), and artificial intelligence 

(AI) to increase sustainability, efficiency, and visibility. With an emphasis on cost reduction, operational resilience, and enhanced 

decision-making, this study investigates the revolutionary effects of smart logistics on supply chains. There were used scholarly 

literature review, secondary data gathering approach, case studies methods. The findings highlighted that smart logistics improves last-

mile delivery efficiency, reduces carbon footprints, and strengthens supply chain resilience. Better performance and sustainability are 

facilitated by blockchain-supported transparency, IoT- enabled real-time tracking, and AI-driven predictive analytics. However, 

obstacles like differences in digital infrastructure, high implementation costs, and cybersecurity threats make mainstream adoption 

difficult. Despite these challenges, smart logistics is anticipated to establish itself as a key component of supply chains in the future, 

helping companies better handle the challenges of international trade. To optimise the advantages of smart logistics, this study 

emphasises the significance of strategic investments in digital infrastructure, cybersecurity safeguards, and staff upskilling. 
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Introduction 
 

According to Chauhan et al. (2022), supply chain management is changing as a result of the rapid development of 

digital technologies, and smart logistics is emerging as a key driver of efficiency, agility, and sustainability. Since 

traditional logistics models, which rely on manual processes and traditional transportation networks, frequently struggle 

with inefficiencies, high costs, and limited real-time visibility, businesses are adopting smart logistics solutions that 

integrate big data analytics, blockchain, and artificial intelligence (Liu et al., 2021). Besides, Issaoui et al. (2019) remarked 

that blockchain technology ensures safe and transparent transactions, lowering fraud risks and bolstering trust among 

supply chain stakeholders and big data analytics enables precise demand forecasting, helping businesses optimise 

inventory and reduce operational inefficiencies. Also, IoT-enabled real-time tracking improves supply chain visibility, 

minimising delays and losses and AI-powered predictive analytics improves demand forecasting and inventory 

management, reducing excess stock and shortages. Thus, it was clear that all of these technologies work together to save 

costs, increase efficiency, and increase supply chain resilience (Humayun et al., 2020). 

Furthermore, in addition to enhancing operations, smart logistics also helps with sustainability initiatives. AI- 

powered route optimisation reduces fuel usage, and blockchain improves supply chain traceability and ethical sourcing. 

Therefore, businesses can reduce their ecological impact and adhere to sustainability standards throughout these 

developments (Yan et al., 2022). Nevertheless, even with its advantages, adopting smart logistics is fraught with difficulties, 

such as cybersecurity threats, large upfront expenses, and disparities in technology infrastructure between geographical 

areas. In order to fully benefit from smart logistics, firms must address these obstacles (Azab et al., 2025). Although existing 

studies discussed specific applications of smart logistics, comprehensive research evaluating the synergies between these 

technologies as well as their combined effects on supply chain sustainability and performance is less. Likewise, few studies 

provide practical solutions into how companies can overcome implementation obstacles and completely incorporate smart 

logistics into their supply chain models. This study aims to fill this gap by providing an in-depth analysis of smart logistics, 

its impacts, challenges, and practical recommendations for companies to transform their supply chains. 

Research aim: To analyse how smart logistics can affect the future of supply chain. 

The following objectives have been set to achieve the aim: 

1. To analyse the key components and technologies of smart logistics. 

2. To evaluate the impact and challenges of smart logistics on supply chain. 

3. To provide recommendations for businesses to adopt smart logistics for the future of supply chains. 

 

Research object and methods 
 

The research object of the study – Smart logistics. 

Secondary data analysis method was used to meet the research aim and objectives. Secondary data was gathered 

from industry publications, web sources, journals, articles, and academic literature. For this, databases, like Google 

Scholar, Science Direct, ResearchGate and journals, like International Journal of Construction Supply Chain 

Management, were searched. Statistical data collected from sources, like Statista. The important keywords used to search 

data are ‘smart logistics’, ‘supply chain’, ‘components’, technologies’, ‘impact’, and ‘challenges’. The data published 
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after 2017 were included and the remaining excluded. Thematic data analysis was used to analyse the collected data 

secondary data. As part of this, the data were coded based on similar patterns, themes and meanings, and from this, 

important themes were generated for the analysis. Once the themes were prepared, the related data was put under them 

and later the data began to analyse, intepret and examine by comparing with previous literature. This eventually helped 

to address the objectives with proper conclusions.  

 

Research results and discussion 
 

Components and technologies of smart logistics 

As per Alzahrani & Irshad (2023), Supply chain optimisation is greatly aided by the Internet of Things (IoT), 

which makes it possible to manage and monitor inventories, transportation, and items in real-time. By giving supply 

chain managers better insight into asset mobility, IoT devices like GPS sensors and RFID tags enable them to optimise 

delivery routes and lower losses due to theft or poor management. Demand-driven logistics operations and the reduction 

of inefficiencies have been made possible by the use of IoT. The growing dependence on IoT, however, raises questions 

regarding network vulnerabilities and data security since hackers can take advantage of these networked systems, 

potentially resulting in breaches and interruptions to operations. 

Additionally, Woschank et al. (2020) found that by improving demand forecasting, route planning, and warehouse 

automation, artificial intelligence (AI) and predictive analytics reinforce smart logistics even more. Large-scale datasets 

are analysed by AI-driven machine learning algorithms to find trends, enabling businesses to make data-driven decisions 

that enhance logistical operations. Likewise, Shobhana (2024) demonstrated that AI-powered logistics systems increase 

delivery speed and thereby lower transportation expenses. These enhancements help supply networks become more 

flexible, which helps companies effectively adapt to changes in customer demand. Furthermore, fulfilment procedures 

are streamlined by AI applications in technologies such as automated picking and sorting, which lower operational 

bottlenecks and delays. However, integrating AI poses difficulties for small and medium-sized businesses (SMEs) because 

it necessitates a large investment in infrastructure and experience (Schönberger, 2023). 

Furthermore, Raja Santhi & Muthuswamy (2022) noted that supply chain transactions are made more secure and 

transparent by blockchain technology, which offers an unchangeable log of logistics operations. By doing this, fraud is 

reduced, tamper-proof documentation is guaranteed, and customer, logistical, and supplier trust is increased. For instance, 

the advantages of blockchain in logistics are best illustrated by Maersk's TradeLens platform, which shows a 20% increase 

in transaction speed and a 40% decrease in administrative expenses (Jensen et al., 2019). Also, blockchain increases 

global trade efficiency, decreasing dependency on middlemen and boosting supply chain resilience by doing away with 

manual paperwork and automating verification procedures. However, scalability issues and high processing costs continue 

to hinder the adoption of blockchain. Likewise, interoperability problems across various blockchain systems also make it 

difficult for them to be widely used in intricate international supply chains (Rejeb et al., 2019). 

Additionally, Bag et al. (2021) claimed that large-scale supply chain data processing for improved decision-making 

is made possible by big data analytics, which is another essential element of smart logistics. Wolniak (2024) argued that 

businesses may reduce stockouts and enhance demand forecasting accuracy by utilising sophisticated analytical 

techniques. These skills enable businesses to better predict client needs, maximising stock levels and reducing surplus. 

Similarly, logistics managers can also proactively reduce supply chain risks by using real-time data analysis to gain 

insights into possible disruptions (Aljohani, 2023). 

Moreover, Nantee & Sureeyatanapas (2021) reported that logistics operations are further revolutionised by 

automation and robotics, which increase efficiency and lower costs. Automated guided vehicles (AGVs), robotic pickers, 

and autonomous sorting systems are just a few examples of technologies that improve warehouse productivity and 

drastically reduce the need for manual labour. For instance, one prominent example is the robotic fulfilment centres 

operated by Amazon. During the years 2014, 2015 and 2016, Amazon's robo-workforce has grown by 15,000 per year, 

and now there are 45,000 robots operating at fulfilment centres, including the 340-kilogram-lifting Kiva. Nonetheless the 

necessity for specialised labour to operate these technologies and worries about workforce displacement lead to 

socioeconomic issues (Statista, 2017). 

Figure 1, taken from Statista (2023), shows how AI is being used more and more in production and supply chains. 

This bolsters the claim that automation powered by AI enhances productivity, demand prediction, and warehouse 

optimisation. The industry's transition to smart logistics solutions is highlighted by the continual increase in AI integration. 
 

The impact of smart logistics technologies significantly enhances supply chains. 

According to Rehman Khan et al. (2020), by increasing transparency, cutting expenses, and encouraging 

sustainability, the use of smart logistics technologies greatly improves supply chain efficiency. Improved transparency 

and real-time visibility, made possible by IoT and blockchain, are among the most important advantages. These 

technologies give companies end-to-end supply chain awareness by allowing them to track the flow of commodities at 

every point. This enhanced openness promotes confidence across stakeholders and reduces delays. For example, Amazon 

forecasts demand, optimises last-mile delivery, and streamlines warehousing using AI-powered algorithms. By cutting 

down on delivery times, its IoT-enabled supply chain network increases the effectiveness of order fulfilment 

(Alimahomed-Wilson, 2022). Nevertheless, Jamal et al. (2024) pointed out that data security is a risk when relying on 

digital tracking devices. Supply chain integrity may be jeopardised by cyberthreats including hacking and data breaches, 

necessitating expenditures in cybersecurity. 
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Source: Statista (2023) 

 

Fig. 1. AI adoption rate in supply chain and manufacturing business worldwide 

 

Likewise, Issaoui et al. (2022) commented that another significant effect of smart logistics is cost reduction and 

improved operational effectiveness. Route planning, inventory control, and warehouse operations are all much improved 

by AI-driven automation, which has significant financial advantages. Ping et al. (2024) found that transportation costs are 

reduced by 15–20% on average for companies that use AI-based logistics solutions. Furthermore, this was further evident 

from the argument of Cosma et al. (2025) that automated warehouses increase productivity by boosting order accuracy 

and lowering labour costs by up to 40%. By streamlining logistical procedures, these innovations enable businesses to 

better deploy resources, cut down on wasteful spending, and boost profitability. However, on the converse, SMEs find it 

challenging to compete with larger firms due to the significant capital expenditure required to make the shift to smart 

logistics. Furthermore, operations can be disrupted by software bugs or system failures, which could result in higher 

expenses rather than savings (Matt & Rauch, 2020). 

In addition, the findings of Shee et al. (2021) demonstrated that by cutting waste, optimising energy use, and 

minimising carbon emissions, smart logistics goes beyond economic effectiveness to help sustainability goals. For 

example, logistics operations can become more ecologically friendly by using AI-driven route optimisation, which can 

reduce fuel usage by 10% to 15%. Additionally, ethical sourcing and acceptable production processes are guaranteed by 

blockchain-based supply chain transparency, reducing environmental harm (Chen et al., 2024). These intelligent logistics 

technologies offer a viable option to lessen the environmental impact of supply chain operations as businesses come under 

increasing pressure to implement greener business models. On the converse, Inderwildi et al. (2020) noted that 

digitalisation does, however, lessen the waste of physical resources, but the energy usage of AI servers and blockchain 

networks raises questions about their potential effects on the environment. 

Moreover, just like the above-mentioned findings Al Doghan & Sundram (2023) also pointed out that improving 

supply chain resilience and risk management is another important advantage of smart logistics. Businesses can use 

predictive analytics to foresee possible interruptions and put proactive risk mitigation measures into place. This was in 

line with the argument of Grover (2025) that supply chain disruptions can be predicted accurately by AI-driven models 

that examine market trends and historical data, assisting businesses in lessening the effects of unanticipated catastrophes 

like natural disasters or geopolitical conflicts. As a result, because of this predictive ability, companies can create backup 

plans that guarantee business continuation even during emergencies. 

Figure 2 provides market analysis for smart logistics, demonstrating the growing investment in AI-driven logistics 

solutions. Persistence Market Research's (2022) analysis of the smart logistics market is shown in Figure 2. It illustrates 

how quickly blockchain-driven logistics, IoT, and AI technologies are growing. This expansion emphasises how smart 

technologies are being used more and more to improve sustainability and streamline global supply chain operations. 
 

The challenges of adoption of smart logistics in supply chains. 

According to Paužuolienė et al. (2024), the pricey initial expenditure is one of the main obstacles to implementing 

smart logistics. Implementing automation technologies, AI-driven predictive analytics, and IoT-enabled tracking systems 

necessitates significant financial resources. Larger companies thus benefit from the fact that many SMEs find it difficult 

to finance these investments. Costly robots and AI software are required for warehousing automation, for example, which 

makes the shift to digital operations challenging for companies with tight budgets. Businesses are deterred from making 

the switch by the fact that smart logistics can take years to pay for itself. 
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 Notes: 2022 – US$ 30.6 Bn. 2032 - US$ 201.2 Bn  
Source: Persistence Market Research (2022) 

 
Fig 2: Smart Logistics Market analysis 

 
 

Furthermore, Sobb et al. (2020) noted that supply chains are more susceptible to hacking attempts, data breaches, 

and cyberattacks as they grow more integrated and dependent on digital technologies. Blockchain networks, cloud-based 

data storage, and IoT-enabled logistics systems all need strong cybersecurity frameworks to guard against unwanted 

access. One example of the dangers of digitalised supply chains is the 2017 Maersk cyberattack, which interfered with 

international shipping operations (Weaver et al., 2022). Therefore, smart logistics systems may end up being a liability 

rather than an asset if companies don't make the necessary security investments. To reduce these risks, businesses must 

use AI-driven threat detection, frequent security audits, and robust encryption procedures. 

Similar to this, infrastructure constraints are a major obstacle to the implementation of smart logistics, particularly 

in developing nations. High-speed internet, extensive IoT sensor networks, and sophisticated data centres for real-time 

processing are necessary for smart logistics (Ding et al., 2021). It is challenging to deploy AI-driven logistics solutions in 

many areas, though, because of issues with limited transit networks, inconsistent electrical supplies, and poor internet 

connectivity. Additionally, inadequate digital infrastructure creates bottlenecks in rural supply chains, limiting businesses' 

ability to fully utilise automation and real-time tracking (Shoomal et al., 2024). 

Furthermore, the Jefroy et al. (2022) study made clear that workers with experience in blockchain, AI, big data 

analytics, and cybersecurity are necessary for the shift to smart logistics. Nevertheless, many logistics experts lack the 

technological know-how required for efficient management of digital supply chains. Therefore, in order to provide 

employees with the skills they need, training programs and reskilling initiatives are crucial. Despite these obstacles, 

companies are increasingly embracing smart logistics as they see its long-term advantages. 
 

Recommendations for Smart Logistics Adoption 

To overcome the obstacles to the adoption of smart logistics, companies should 

1. Make investments in affordable digital transformation plans to accommodate future technological innovations and 

evolving supply chain demands. 

2. Make cybersecurity frameworks stronger to prevent data breaches with a focus on blockchain-based security 

solutions and AI-powered threat detection. 

3. Create a strong foundation for the smooth integration of AI and IoT advancement of the future.. 

4. Provide workers with cutting-edge technology training so they can manage digital supply chains efficiently in future. 

5. Adopt circular economy and sustainable models, using smart logistics to cut waste, improve resource efficiency, 

and satisfy future legal and environmental requirements. 

 

Conclusions 

 
1. The sustainability, efficiency, and resilience of the supply chain are greatly increased by smart logistics and it will 

become more crucial as global supply chains evolve toward digital ecosystems. 

2. Logistics operations are currently optimised by technologies like blockchain, IoT, AI, and big data analytics and 

in future, this will lead to increased automation, predictive capabilities, and real-time decision-making.. 

3. Infrastructure constraints, high implementation costs, and cybersecurity threats are some of the main obstacles , 

however, these difficulties will be lessened by developments in affordable technologies and worldwide digital 

infrastructure in future. 

Smart Logistics Market Analysis by Region 2022-2032

US China Japan Germany India



 

132 

4. To fully utilize the potential of smart logistics and create supply chains that are more intelligent, flexible, and 

sustainable in the future, companies, governments, and technology providers must work together. 
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