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ABSTRAK 

Smart Logistics 5.0 merepresentasikan evolusi terkini dalam manajemen rantai pasok yang 
mengintegrasikan teknologi digital (IoT, edge computing, AI, blockchain, big data) dan otomasi fisik 
(robotika, kendaraan otonom, drone) dengan prinsip human-centric, keberlanjutan, dan ketahanan. Kajian 
literatur sistematis ini menelaah publikasi tahun 2020–2025 untuk memahami bagaimana inovasi 
transportasi terintegrasi multimoda meningkatkan efisiensi, transparansi, dan resiliensi rantai pasok 
global. Metode telaah menggunakan pencarian pada basis data utama (Scopus, Web of Science, Google 
Scholar) dengan kata kunci terkait Industry 5.0, Smart Logistics, integrated transport, IoT, blockchain, dan 
autonomous logistics, kemudian diseleksi berdasarkan kriteria inklusi yang jelas dan dianalisis secara 
tematik. Hasil kajian menunjukkan bahwa kombinasi IoT + edge computing meningkatkan visibilitas 
operasional dan orkestrasi real-time; AI dan analitik big data memperbaiki akurasi peramalan serta 
optimasi rute; sementara blockchain mendukung traceability dan otomatisasi administratif melalui smart 
contracts. Selain itu, integrasi transportasi multimoda (laut, darat, udara, rel) yang didukung platform 
digital terbukti mengurangi biaya door-to-door, mempercepat pengiriman, serta memperkuat adaptabilitas 
jaringan terhadap gangguan. Hambatan utama mencakup fragmentasi standar data, kebutuhan investasi 
awal, isu regulasi (terutama kendaraan otonom dan drone), serta kesenjangan keterampilan SDM. Berbeda 
dari kajian sebelumnya, penelitian ini menekankan peran inovasi transportasi multimoda dalam kerangka 
Smart Logistics 5.0 sebagai kunci transformasi rantai pasok global yang efisien, tangguh, dan berkelanjutan. 

Kata kunci: Smart Logistics 5.0; Transportasi Terintegrasi; Rantai Pasok.  

 
ABSTRACT 

Smart Logistics 5.0 represents the latest evolution in supply chain management, integrating digital 
technologies (IoT, edge computing, AI, blockchain, big data) and physical automation (robotics, 
autonomous vehicles, drones) with human-centered principles, sustainability, and resilience. This 
systematic literature review examines publications from 2020–2025 to understand how multimodal 
integrated transport innovations improve efficiency, transparency, and resilience in global supply chains. 
The review methodology involved searches in major databases (Scopus, Web of Science, Google Scholar) 
using keywords related to Industry 5.0, Smart Logistics, integrated transport, IoT, blockchain, and 
autonomous logistics; records were then screened against clear inclusion criteria and analyzed 
thematically. Findings indicate that IoT combined with edge computing enhances operational visibility and 
real-time orchestration; AI and big data analytics improve forecasting accuracy and route optimization; 
and blockchain supports traceability and administrative automation via smart contracts. Furthermore, 
multimodal transport integration (sea, land, air, rail) enabled by digital platforms has been shown to lower 
door-to-door costs, accelerate deliveries, and bolster network adaptability to disruptions. Major barriers 
include fragmented data standards, high upfront investment needs, regulatory issues (notably for 
autonomous vehicles and drones), and workforce skills gaps. Distinct from earlier reviews, this study 
emphasizes the role of multimodal transport innovation within the Smart Logistics 5.0 framework as a key 
driver of a more efficient, resilient, and sustainable global supply chain. 

https://nawalaeducation.com/index.php/MJ/index
https://creativecommons.org/licenses/by-sa/4.0/
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INTRODUCTION 

The evolution of global industry over the past decade has signaled a significant 
paradigm shift in supply chain and logistics management. The increasing complexity of 
goods, services, and information flows, compounded by the uncertainty caused by the 
COVID-19 pandemic, geopolitical conflicts, and market volatility, has intensified the 
demand for logistics models that are smarter, more adaptive, and sustainable (Ivanov, 
2022). Furthermore, regulatory pressures and consumer expectations for transparency 
and environmentally responsible practices have reinforced the urgency of transforming 
traditional logistics systems into integrated and resilient ecosystems (Araz et al., 2022). 

Within this context, the concept of Smart Logistics 5.0 emerges as an extension of 
the digital transformation initiated under Industry 4.0, with renewed emphasis on 
human-centricity and sustainability. Unlike the previous paradigm, which primarily 
emphasized automation and technical efficiency, Logistics 5.0 places human–machine 
collaboration, service personalization, and environmental stewardship at the core of 
operational strategy (Araz et al., 2022; Azarian et al., 2022). Technologies such as the 
Internet of Things (IoT), artificial intelligence (AI), blockchain, digital twins, and physical 
automation (robotics, autonomous vehicles, and drones) serve as the principal enablers 
that facilitate real-time visibility, route optimization, and end-to-end multimodal 
orchestration (Onyshchuk et al., 2025; Sundari et al., 2025). 

The adoption of these digital technologies has been shown to significantly enhance 
operational efficiency through inventory optimization, demand forecasting, and the 
reduction of delivery delays (Bhargava et al., 2022; Cecil, 2024). The integration of 
multimodal transport, supported by collaborative platforms and the digitalization of 
trade documentation, addresses system fragmentation and accelerates cross-border 
flows, thereby reducing both costs and lead times on key routes (Cecil, 2024; Kurniawan, 
2024). Beyond economic benefits, the combination of modal shifts (e.g., from road to rail 
or sea) and optimized routing also holds potential to reduce the carbon footprint of the 
transport sector, provided that appropriate incentive policies are implemented (Kazim & 
Baskaran, 2025). 

Operationally, international supply chains in the era of globalization and 
digitalization face substantive challenges related to efficiency, speed, transparency, and 
adaptability to disruptions, alongside persistent issues of system and modal 
fragmentation (Cecil, 2024). To overcome these challenges, the literature underscores 
the critical role of digital technologies including IoT, AI, blockchain, and digital twins in 
improving visibility, refining demand prediction, and optimizing routing and inventory 
management, thereby reducing operational costs and shipment delays (Cecil, 2024; 
Onyshchuk et al., 2025). 

A global supply chain constitutes a network of activities, organizations, 
individuals, information, and resources engaged in the production and distribution of 
goods and services from initial suppliers to end consumers across national boundaries. 
Within this network, processes such as design, production, marketing, distribution, and 
after-sales services are coordinated internationally, either through direct ownership or 
strategic partnerships (outsourcing/offshoring). Global supply chains represent a 
defining feature of globalization, enabling firms to access new markets, technologies, and 
resources efficiently while enhancing the speed and flexibility of product delivery 
worldwide (Schlegelmilch, 2022). 
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At the operational infrastructure level, the integration of multimodal transport, 
facilitated by collaborative platforms and the digitalization of trade documents, 
minimizes cross-border barriers and accelerates inter-country logistics processes (Cecil, 
2024; Kurniawan, 2024). To confront systemic disruptions such as pandemics, conflicts, 
or extreme weather events, logistics organizations are urged to strengthen resilience 
through network flexibility, strategic stockpiling, and multi-stakeholder coordination. 
Lessons from humanitarian logistics underscore the importance of procedural 
innovation, data standardization, and operational preparedness as key elements of 
response readiness (Bui et al., 2020; Kovács & Sigala, 2020). In this regard, AI and big 
data analytics enhance predictive capability and response speed, while blockchain 
technology strengthens end-to-end accountability and transparency, though governance 
and privacy concerns remain key implementation challenges (Daraojimba et al., 2024). 

Logistics 5.0 expands the digital transformation agenda by incorporating human-
centricity, service personalization, and sustainability as core operational priorities (Jafari 
et al., 2022). Technologies such as IoT and sensor networks provide real-time data for 
monitoring goods’ conditions and predictive maintenance, enabling faster and more 
accurate operational decisions (Sundari et al., 2025). Simultaneously, the integration of 
AI, blockchain, and big data analytics enhances supply chain visibility, accelerates 
response mechanisms, and supports both risk management and environmental 
objectives (Hirna, 2025). 

This emerging paradigm situates multimodal transport integration within an 
adaptive and human-centered digital ecosystem: systems no longer rely solely on 
automation but instead position humans at the center of decision-making, innovation, 
and service personalization (Kurniawan, 2024). Supported by collaborative digital 
platforms, Smart Logistics 5.0 enables route optimization, real-time monitoring, and 
data-driven decision-making that accelerate delivery, reduce operational costs, and 
promote green logistics practices through modal shift and fleet electrification (Bhargava 
et al., 2022; Kazim & Baskaran, 2025). 

Nevertheless, the success of this transformation largely depends on institutional 
and infrastructural readiness. Government policy support, investment capital 
availability, consistent data standards, and a collaborative culture throughout the supply 
chain are crucial prerequisites (Lu et al., 2005). Therefore, although Smart Logistics 5.0 
presents a promising framework for achieving more adaptive, efficient, and sustainable 
supply chains, its global implementation continues to face significant challenges from 
digital infrastructure limitations to cross-jurisdictional regulatory inconsistencies 
necessitating systematic inquiry to formulate effective adoption strategies (Winkelhaus 
& Grosse, 2020). 

 
METHOD   

This study employed a narrative literature review using a systematic and 
purposive thematic approach. The literature search was conducted across major 
academic databases (Scopus, Web of Science, and Google Scholar) as well as gray 
literature from key industry organizations (e.g., Maersk/IBM, Deloitte, KPMG) covering 
the period from January 1, 2020, to June 30, 2025. The keywords used included variations 
and combinations of the following terms: “Smart Logistics 5.0,” “Industry 5.0,” “IoT 
logistics,” “blockchain supply chain,” “autonomous vehicles logistics,” “multimodal 
logistics,” “digital control tower,” and other related expressions. 

The inclusion criteria were as follows: (a) peer-reviewed publications or relevant 
industry reports; (b) a focus on technology and/or modal integration within the supply 
chain context; (c) published between 2020 and 2025; (d) written in English or 
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Indonesian; and (e) presenting empirical findings, conceptual models, or comprehensive 
reviews. The exclusion criteria included short editorials without analytical content, 
documents not available in full text, and publications outside the designated time frame. 
Following the identification and screening phases, the selected studies were analyzed 
using thematic synthesis. Each article was coded according to its technological category 
(IoT, AI, blockchain, or physical automation), modal integration aspects, reported 
outcomes (efficiency, transparency, resilience, and sustainability), and implementation 
challenges. The synthesis process involved cross-study comparison of empirical results 
and the construction of a structured narrative that elucidates the key contributions, 
thematic patterns, and remaining research gaps in the field. 
 
RESULT AND DISCUSSION 

In general, Smart Logistics refers to logistics management that employs advanced 
technologies, such as the Internet of Things (IoT), big data, cloud computing, and artificial 
intelligence (AI) to automate and optimize operations, thereby enhancing efficiency, 
transparency, and continuity across the supply chain. According to Andres et al. (2024), 
Smart Logistics 5.0 represents the latest innovation in transportation integration, 
emphasizing efficiency, sustainability, and human-centricity within global supply chains. 
This concept leverages advanced technologies including IoT, AI, blockchain, and cyber–
physical–social systems (CPSS) to establish a logistics ecosystem that is interconnected, 
adaptive, and responsive to dynamic market conditions. The integration of multiple 
transport modes is supported by real-time data, optimization algorithms, and automation 
systems, enabling effective route management, fleet monitoring, predictive maintenance, 
and data-driven decision-making that collectively improve operational efficiency and 
reduce costs (Bhargava et al., 2022). 

 
1. Concept and Evolution of Smart Logistics 5.0 

Smart Logistics is generally defined as logistics management that is automated and 
optimized through advanced technologies such as IoT, big data, and information 
technology to enhance operational efficiency, transparency, and supply chain 
continuity. This concept has evolved from the Logistics 4.0 paradigm, which focused 
on the application of Industry 4.0 technologies, toward Smart Logistics 5.0, which 
prioritizes human-centricity, sustainability, and resilience (Hsu et al., 2024). The 
transition to Smart Logistics 5.0 marks a shift from the emphasis on efficiency and 
automation (Logistics 4.0) toward human–machine collaboration, service 
personalization, and the strengthening of sustainability and supply chain resilience 
(Szeredi et al., 2024). 

For example, Wang (as cited in Azarian et al., 2022) proposed Logistics 4.0 to 
enhance the intelligence and automation of logistics through IoT, robotics, and AI. In 
contrast, Smart Logistics 5.0 integrates artificial intelligence and digital technologies 
with human–machine collaboration to address the growing demand for 
customization and to foster socio-economic resilience. Hsu et al. (2024) emphasize 
that the successful implementation of Industry 5.0 depends on government support 
and the development of human-centered manufacturing and logistics models as key 
success factors. Several studies also highlight the importance of government 
backing, infrastructure development, and standardization as major enablers of this 
transformation. Moreover, Smart Logistics 5.0 aims to achieve the “6S” goals (Safety, 
Security, Sustainability, Sensitivity, Service, and Smartness) which collectively 
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strengthen the competitiveness and adaptability of the logistics industry in the 
global era (Hsu et al., 2024). 

 
2. The Role of Key Technologies 

a. IoT and Big Data 
The Internet of Things (IoT) and big data are two complementary technologies, 
with IoT generating large volumes of data through connected sensors and 
devices, while big data provides methods for efficiently storing, managing, and 
analyzing that information (Bansal et al., 2020). Their integration enables smart 
applications in various domains such as smart cities, transportation, agriculture, 
environmental management, and industry by facilitating real-time monitoring, 
predictive analysis, automated decision-making, and enhanced service quality 
(Hajjaji et al., 2021). 

IoT allows real-time tracking of assets and goods throughout the supply chain. 
According to Taj et al. (2023), IoT can automate and digitize supply chain 
management (SCM) processes to achieve maximum operational efficiency and 
cost reduction. IoT collects big data from sensors and delivery devices (e.g., GPS, 
RFID, telematics) to support tracking, tracing, and inventory management. Big 
data analytics then processes this information to optimize routing and demand 
forecasting, improving both visibility and operational predictability (Taj et al., 
2023). Kurniawan (2024) demonstrates that real-time data systems and IoT in 
multimodal logistics significantly enhance operational coordination and crisis 
response, thereby improving efficiency and the resilience of integrated logistics 
networks. 

b. Artificial Intelligence (AI) 
Artificial Intelligence and machine learning play crucial roles in intelligent 
decision-making across procurement, scheduling, and resource optimization. The 
integration of AI into SCM substantially improves demand forecasting, inventory 
management, and operational decision-making, while Industry 5.0 emphasizes 
human–AI collaboration for customization and problem-solving. AI also optimizes 
resource utilization and reduces environmental footprints, supporting 
sustainable logistics practices. Thus, AI not only boosts operational efficiency but 
also strengthens supply chain resilience against disruptions (Samuels, 2024). 

In Smart Logistics 5.0, AI serves as a core enabler of integrated transport 
innovation, enhancing efficiency, transparency, and global supply chain resilience. 
AI is applied in route optimization, demand prediction, inventory control, and 
predictive maintenance, significantly reducing delivery time, logistics costs, and 
equipment failure risks. Studies indicate that AI implementation in logistics can 
reduce delivery times by up to 25%, decrease stock-out incidents by 40%, and cut 
equipment failures by 35% (Mishra & Pradhan, 2025). 

c. Blockchain 
Blockchain technology plays a vital role in Smart Logistics 5.0 by providing a 
decentralized and immutable ledger system that enhances transparency, 
traceability, and data security across the logistics supply chain. With blockchain, 
every transaction or goods movement can be recorded in real-time and verified 
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by all relevant parties without intermediaries, reducing fraud, data errors, and 
administrative costs. The implementation of smart contracts further automates 
logistics processes such as payments and shipment tracking, expediting 
workflows and minimizing delays (Ran et al., 2024). 

According to Deloitte (2021), blockchain adoption improves supply chain 
transparency and traceability while reducing administrative expenses. By 
digitizing documents (e.g., bills of lading, customs records), blockchain ensures 
consistent and auditable access to information for all parties. This enhances 
process transparency and mitigates fraud risks. Similarly, Idrissi et al. (2024) 
assert that supply chain traceability and flexibility can only be achieved through 
the integration of advanced technologies such as blockchain. 

d. Autonomous Systems and Robotics 
Autonomous systems and robotics play a central role in Smart Logistics 5.0 by 
providing high efficiency, speed, and operational precision. Autonomous Delivery 
Robots (ADRs), self-driving vehicles, and drones are increasingly used to address 
last-mile delivery challenges, reduce costs, optimize time, and lower emissions 
and labor dependency (Guerreiro et al., 2025). Within logistics facilities, 
autonomous robots perform tasks such as goods handling, route planning, and 
human–machine collaboration, supported by AI and advanced sensors to enhance 
adaptability and safety (Bernardo et al., 2022). 

Ibiyemi and Olutimehin (2024) report that autonomous vehicles significantly 
increase logistics efficiency by enabling continuous operations with minimal 
human error, potentially improving supply chain efficiency by up to 30%. 
Likewise, drone integration in goods distribution reduces labor costs and 
accelerates delivery by 30%, cumulatively lowering operational costs and 
increasing service speed 

3. Integration of Transportation Modes  

Smart Logistics 5.0 also emphasizes connectivity among various transportation 
modes, including sea, land, air, and rail. The concept of intelligent transportation 
focuses on unifying these different modes to create an integrated system that is both 
efficient and well-coordinated (Sari et al., 2023). For example, Kurniawan (2024) 
highlights that a multimodal approach (road, rail, sea, air) supported by digital 
infrastructure and IoT enhances the agility of logistics networks. In times of crisis, the 
multimodal model offers a more adaptive response compared to single-mode systems 
(Kurniawan, 2024). IoT and AI are utilized to manage the logistics process from first-
mile to last-mile, streamline modal transitions, and monitor delivery conditions along 
the route, thereby reducing bottlenecks and delays. This cross-modal integration, 
supported by real-time information systems, improves overall cost and time 
efficiency in delivery operations. 

Technologies such as digital twinning and V2X (vehicle-to-everything) connectivity 
enable data integration across transportation modes, scenario simulation, and 
automated decision-making for route optimization and resource utilization (Han et 
al., 2024). Studies also indicate that integrating internal and external transportation 
systems through intelligent algorithms can reduce logistics costs by up to 16.8% and 
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increase customer satisfaction (Bhargava et al., 2022). Therefore, Smart Logistics 5.0 
establishes a multimodal transportation system that is integrated, collaborative, and 
responsive to market dynamics as well as environmental challenges (Han et al., 2024). 

4. The Impact of Innovation on Efficiency, Transparency, and Resilience 
Various technological innovations and intermodal integrations have collectively 
proven to enhance supply chain performance. According to Samuels (2025), the 
combination of digital technologies not only improves operational efficiency, such as 
demand prediction accuracy and inventory reduction, but also strengthens the 
resilience of supply chains against disruptions (Samuels, 2024). Transparency is 
enhanced through end-to-end tracking enabled by IoT and blockchain, ensuring full 
visibility over the movement of goods (Taj et al., 2023). 
 
Logistics cost efficiency is improved through route optimization and modal 
integration; for instance, the use of standardized containers and intermodal synergy 
(such as ship–truck–rail combinations) minimizes reloading and waiting time. In 
terms of resilience, digitally supported multimodal structures enable rapid rerouting 
in response to disruptions caused by severe weather, traffic congestion, or 
geopolitical crises (Kurniawan, 2024). Overall, this review shows that Smart Logistics 
5.0 through IoT, AI, blockchain, big data, and autonomous systems advances global 
supply chains toward faster, more transparent, adaptive, and sustainable operations. 
 
Over the past five years, the literature consistently indicates that the implementation 
of Smart Logistics 5.0 relies on the combination of digital technologies and physical 
automation to accelerate, streamline, and strengthen global supply chains. This study 
emphasizes the role of digital multimodal transport integration as the core of Smart 
Logistics 5.0. Beyond improving cost and time efficiency, Smart Logistics 5.0 enhances 
the adaptability of supply chains to cross-border disruptions such as pandemics, 
geopolitical conflicts, and climate-induced disturbances. The integration of land, sea, 
air, and rail modes, supported by digital control towers, edge computing, and real-
time information systems, allows for rapid rerouting and synchronized cross-border 
capacity management. This demonstrates that Smart Logistics 5.0 is not merely a 
technological evolution but a global strategy for achieving sustainable, resilient, and 
human-centered supply chain efficiency in an increasingly complex era of 
international trade. 
 
The Internet of Things (IoT) and edge computing function not only as tracking tools 
but also as enablers of real-time operational orchestration, which is crucial for 
sensitive commodities. The performance of these technologies is typically measured 
by location accuracy, response time, and the degree of product damage reduction, yet 
challenges remain in achieving interoperability standards and device security. 
Furthermore, artificial intelligence (AI) and big data analytics enhance demand 
forecasting accuracy, route optimization, and predictive maintenance, often assessed 
using indicators such as mean absolute percentage error (MAPE), on-time in full 
(OTIF), and inventory days of supply. However, data limitations, algorithmic bias, and 
insufficient technical skills hinder broader adoption. 
 
Meanwhile, blockchain and smart contracts have shown promise in expediting 
document verification and increasing transparency in logistics transactions, though 
they face obstacles related to privacy, network governance, and adoption among 
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smaller players. Physical automation, including warehouse robots, autonomous 
vehicles, and drones, has demonstrated improvements in throughput, order 
fulfillment accuracy, and cost efficiency per kilometer. Nevertheless, regulatory 
barriers, workplace safety issues, and inadequate energy infrastructure remain key 
implementation challenges. Moreover, integrating land, sea, air, and rail transport 
modes through digital control towers has proven effective in reducing logistics costs 
and CO₂ emissions per ton-kilometer, although schedule synchronization and 
transloading costs continue to pose significant difficulties. 
 
Policy and regulatory factors also play a crucial role in either accelerating or slowing 
down the adoption of Smart Logistics 5.0. Proactive regulations, such as regulatory 
sandboxes for autonomous vehicles and digital customs systems, have facilitated 
faster technological adoption, whereas cross-border legal fragmentation and data 
protection concerns often serve as barriers. Sustainability has also become a central 
focus, as transport electrification and increased use of environmentally friendly 
modes contribute to emission reductions. However, high initial investment costs and 
the risk of greenwashing require fiscal incentives and carbon pricing mechanisms to 
promote broader adoption. Consequently, Smart Logistics 5.0 can be understood as 
an interconnected ecosystem of technology, policy, and business strategy that not 
only prioritizes cost efficiency but also enhances transparency, resilience, and 
sustainability within global supply chains. 
 
Conceptually, the transformation direction of Smart Logistics 5.0 can be summarized 
through the strategic framework of the “6S”: Safety, Security, Sustainability, 
Sensitivity, Service, and Smartness. This framework emphasizes that the success of 
Smart Logistics 5.0 should not be measured solely by cost efficiency or delivery speed 
but also by the system’s ability to maintain operational safety, protect data and digital 
infrastructure (security), ensure environmental sustainability, respond sensitively to 
customer needs and market dynamics (sensitivity), deliver high-quality end-to-end 
service, and demonstrate intelligent adaptability to global disruptions (smartness). 
Therefore, the 6S serves as a comprehensive benchmark for assessing how effectively 
Smart Logistics 5.0 can realize an efficient, resilient, and sustainable global supply 
chain. 

 
 

CONSLUSIONS 
 

Recent literature indicates that Smart Logistics 5.0 is an evolution of Logistics 4.0 
that introduces the dimensions of human-centricity, sustainability, and resilience within 
global supply chains. This concept emphasizes not only automation but also human–
machine collaboration and transportation mode integration as forms of innovative, 
interconnected mobility. The key technologies IoT and edge computing for real-time 
orchestration, AI and big data for forecasting and route optimization, blockchain for 
traceability and contract automation, and autonomous systems such as robotics, self-
driving vehicles, and drones have been proven to enhance efficiency, increase 
transparency, and strengthen supply chain resilience. 

Multimodal integration across sea, land, air, and rail modes plays a crucial role in 
reducing logistics costs, accelerating delivery times, and improving the adaptability of 
networks to global disruptions. Therefore, Smart Logistics 5.0 can be understood as an 
integrated framework that synergizes digital technologies, physical automation, and 
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multimodal strategies to optimize global supply chain efficiency. Moving forward, the 
development of supportive policies, data standardization, green investment incentives, 
and workforce reskilling programs will be essential prerequisites to fully realizing the 
potential of Smart Logistics 5.0. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

102 
 

BIBLIOGRAPHY 
 
Andres, B., Díaz-Madroñero, M., Soares, A. L., & Poler, R. (2024). Enabling Technologies to 

Support Supply Chain Logistics 5.0. IEEE Access, 12, 43889–43906. 
https://doi.org/10.1109/ACCESS.2024.3374194 

Araz, O. M., Choi, T. M., Olson, D., & Salman, F. S. (2022). Improving the efficiency of last-
mile package deliveries using hybrid driver helpers. Decision Sciences, 53(1), 5–20. 
https://doi.org/https://doi.org/10.1111/deci.12559 

Azarian, M., Jafari, N., & Yu, H. (2022). Smart Logistics in Industry 5.0: History. MDPI 
Encyclopedia. 

Bansal, M., Chana, I., & Clarke, S. (2020). A Survey on IoT Big Data. ACM Computing Surveys 
(CSUR), 53, 1–59. https://doi.org/10.1145/3419634 

Bernardo, R., Sousa, J., & Gonçalves, P. (2022). Survey on robotic systems for internal 
logistics. Journal of Manufacturing Systems. 
https://doi.org/10.1016/j.jmsy.2022.09.014 

Bhargava, A., Bhargava, D., Kumar, P., Sajja, G. S., & Ray, S. (2022). Industrial IoT and AI 
implementation in vehicular logistics and supply chain management for vehicle 
mediated transportation systems. International Journal of System Assurance 
Engineering and Management, 13, 673–680. https://doi.org/10.1007/s13198-021-
01581-2 

Bui, T.-D., Tsai, F.-M., Tseng, M., Tan, R., Yu, K., & Lim, M. (2020). Sustainable supply chain 
management towards disruption and organizational ambidexterity: A data driven 
analysis. Sustainable Production and Consumption, 26, 373–410. 
https://doi.org/10.1016/j.spc.2020.09.017 

Cecil, P. (2024). Cross-Border Supply Chain Optimization: Strategies for Managing 
International Operations While Maintaining Speed and Cost Efficiency. International 
Journal of Scientific Research and Management (IJSRM), 12(05), 6565–6588. 
https://doi.org/10.18535/ijsrm/v12i05.em23 

Daraojimba, A. I., Oriekhoe, O. I., Oyeyemi, O. P., Bello, B. G., Omotoye, G. B., & Adefemi, A. 
(2024). Blockchain in supply chain management: A review of efficiency, 
transparency, and innovation. International Journal of Science and Research Archive. 
https://doi.org/10.30574/ijsra.2024.11.1.0028 

Deloitte. (2021). Using blockchain to drive supply chain transparency: Use cases and future 
outlook. Deloitte Insights. 
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/us-ent-supply-
chain-pov.pdf 

Guerreiro, A. M., Maas, J., Kosch, M., Henke, M., Küster, T., Straube, F., & Albayrak, S. (2025). 
Autonomous Van and Robot Last-Mile Logistics Platform: A Reference Architecture 
and Proof of Concept Implementation. Logistics, 9(1), 1–15. 
https://doi.org/10.3390/logistics9010010 

Hajjaji, Y., Boulila, W., Farah, I., Romdhani, I., & Hussain, A. (2021). Big data and IoT-based 
applications in smart environments: A systematic review. Comput. Sci. Rev., 39, 
100318. https://doi.org/10.1016/j.cosrev.2020.100318 

Han, X., Meng, Z., Xia, X., Liao, X., He, Y., Zheng, Z., Wang, Y., Xiang, H., Zhou, Z., Gao, L., Fan, 
L., Li, Y., & Jiaqi. (2024). Foundation Intelligence for Smart Infrastructure Services in 
Transportation 5.0. IEEE Transactions on Intelligent Vehicles, 9, 39–47. 
https://doi.org/10.1109/TIV.2023.3349324 

Hirna, O. (2025). DIGITAL TECHNOLOGIES IN SUPPLY CHAIN MANAGEMENT. Economic 
Scope. https://doi.org/10.30838/ep.199.20-25 

Hsu, C.-H., Cai, X.-Q., Zhang, T.-Y., & Ji, Y.-L. (2024). Smart Logistics Facing Industry 5.0: 



 

103 
 

Research on Key Enablers and Strategic Roadmap. Sustainability. 
https://doi.org/10.3390/su16219183 

Ibiyemi, M. O., & Olutimehin, D. O. (2024). Revolutionizing logistics: The impact of 
autonomous vehicles on supply chain efficiency. International Journal of Scientific 
Research Updates, 8(1), 009–026. https://doi.org/10.53430/ijsru.2024.8.1.0042 

Idrissi, Z. K., Lachgar, M., & Hrimech, H. (2024). Blockchain, IoT and AI in logistics and 
transportation: A systematic review. Transport Economics and Management, 2, 275–
285. https://doi.org/https://doi.org/10.1016/j.team.2024.09.002 

Ivanov, D. (2022). Viable supply chain model: integrating agility, resilience and 
sustainability perspectives—lessons from and thinking beyond the COVID-19 
pandemic. Annals of Operations Research, 319(1), 1411–1431. 
https://doi.org/10.1007/s10479-020-03640-6 

Jafari, N., Azarian, M., & Yu, H. (2022). Moving from Industry 4.0 to Industry 5.0: What Are 
the Implications for Smart Logistics? Logistics. 
https://doi.org/10.3390/logistics6020026 

Kazim, A. M. J. H., & Baskaran, K. (2025). Examining How Integrated Smart Logistics 
Ecosystems Enhance E-Commerce Efficiency in the UAE Retail Sector. Journal of 
Posthumanism. https://doi.org/10.63332/joph.v5i5.1731 

Kovács, G., & Sigala, I. F. (2020). Lessons learned from humanitarian logistics to manage 
supply chain disruptions. Journal of Supply Chain Management, 57. 
https://doi.org/10.1111/jscm.12253 

Kurniawan, D. A. (2024). Multimodal Logistics for Resilient and Sustainable Global Supply 
Chains: Strategic Insights from Integrated Transport Systems. Sinergi International 
Journal of Logistics. https://doi.org/10.61194/sijl.v2i4.731 

Lu, H. P., Hsu, C. L., & Hsu, H. Y. (2005). An empirical study of the effect of perceived risk 
upon intention to use online applications. Information Management and Computer 
Security, 13(2). https://doi.org/10.1108/09685220510589299 

Mishra, R., & Pradhan, T. (2025). Smart Logistics: The AI Revolution in Supply Chain 
Optimization and its Challenges. International Journal of Advanced Research in 
Science, Communication and Technology. https://doi.org/10.48175/ijarsct-24915 

Onyshchuk, V., Dubytskyi, O., Bodak, V., Pavlova, I., & Riabykh, N. (2025). Digital 
Technologies and Modelling for Enhancing Supply Chain Efficiency in International 
Road Transport. Revista Gestão & Tecnologia, 25(1), 168–185. 
https://doi.org/10.20397/2177-6652/2025.v25i1.3114 

Ran, L., Shi, Z., & Geng, H. (2024). Blockchain Technology for Enhanced Efficiency in 
Logistics Operations. IEEE Access, 12, 152873–152885. 
https://doi.org/10.1109/ACCESS.2024.3458434 

Samuels, A. (2024). Examining the integration of artificial intelligence in supply chain 
management  from Industry 4.0 to 6.0: a systematic literature review. Frontiers in 
Artificial Intelligence, 7, 1477044. https://doi.org/10.3389/frai.2024.1477044 

Sari, N., Azka, N. ., Praja, W. ., & Yudanta, R. (2023). TRAFFIC INFORMATION SYSTEM in 
Bunga Rampai Implementasi Sistem Transportasi Cerdas. CV. Media Sains Indonesia. 
https://store.medsan.co.id/detail/978-623-195-619-4-implementasi-sistem-
transportasi-cerdas 

Schlegelmilch, B. (2022). Global Supply Chains. Management for Professionals. 
https://doi.org/10.1007/978-3-030-90665-8_9 

Sundari, G., Das, N., Kalra, H., Satapathy, S., Samrat, B., & R, M. (2025). Exploring the 
Potential of IoT and Sensor-Enabled Logistics Management for Supply Chain 
Optimization. 2025 International Conference on Automation and Computation 
(AUTOCOM), 386–391. https://doi.org/10.1109/AUTOCOM64127.2025.10956496 



 

104 
 

Szeredi, V. V., Trenka, Z., & Pogátsnik, M. (2024). Smart Logistics and Sustainability in 
Logistics 5.0. 2024 IEEE 6th International Symposium on Logistics and Industrial 
Informatics (LINDI), 109–114. 
https://doi.org/10.1109/LINDI63813.2024.10820412 

Taj, S., Imran, A. S., Kastrati, Z., Daudpota, S. M., Memon, R. A., & Ahmed, J. (2023). IoT-
based supply chain management: A systematic literature review. Internet of Things 
(Netherlands), 24(October), 100982. https://doi.org/10.1016/j.iot.2023.100982 

Winkelhaus, S., & Grosse, E. H. (2020). Logistics 4.0: a systematic review towards a new 
logistics system. International Journal of Production Research, 58(1), 18–43. 
https://doi.org/10.1080/00207543.2019.1612964 

  


