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The emergence of Logistics Industry 5.0 represents a paradigm shift in the logistics sector, 
focusing on seamless collaboration between human expertise and cutting-edge technology. 
This paper explores the transition from traditional logistics models to Logistics 5.0 within 
the Malaysian landscape, emphasising the critical role of human-machine synergy in 
shaping workforce management. Through a comprehensive literature review and an in-
depth analysis of three Malaysian case studies, this study examines the practical 
implementation, advantages, and benefits of integrating Logistics 5.0 principles. Findings 
indicate that while automation and artificial intelligence drive efficiency and productivity, 
human intuition, adaptability, and strategic oversight remain indispensable. The paper 
concludes with actionable recommendations to enhance human-machine collaboration, 
ensuring that Malaysia's logistics industry remains resilient, innovative, and future-ready in 
an era of rapid technological evolution. 
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INTRODUCTION 
 
The logistics sector has undergone remarkable transformations 
over the decades, shifting from manual, labour-intensive 
processes to highly sophisticated, technology-driven systems. 
These changes have been shaped by evolving business needs, 
technological advancements, and globalisation, resulting in 
more interconnected and efficient supply chain networks. The 
progression of logistics can be broadly categorised into three 
phases: traditional logistics, the transition to Industry 4.0, and 
the emergence of Logistics 5.0. Each phase has played a 
pivotal role in redefining how goods are stored, transported, 
and delivered, ultimately influencing workforce management 
and operational efficiency. In its early stages, logistics was 
heavily reliant on human labour, with minimal technological 
intervention. Warehousing, inventory management, 
transportation, and order processing were primarily carried out 
using paper-based systems and manual tracking methods. 
These traditional methods, while effective at the time, were 
fraught with inefficiencies, including high error rates, long 
processing times, and limited scalability. For instance, 
inventory tracking often depended on handwritten logs, 
making real-time stock monitoring nearly impossible. This  

 
 
lack of accuracy frequently led to stock discrepancies, delays, 
and order fulfilment errors. Similarly, transportation 
scheduling relied on human judgment, which, although 
valuable, was susceptible to miscalculations and 
inconsistencies. The absence of integrated communication 
systems further compounded these challenges, leading to 
fragmented operations and reduced overall efficiency. The 
heavy reliance on manual processes also translated into higher 
operational costs and lower productivity. Employees were 
required to perform repetitive tasks that could have been 
streamlined through automation, resulting in inefficiencies 
across the supply chain. According to Alojaiman (2023), 
traditional logistics operations depended on intensive manual 
workforce engagement, often leading to escalating labour 
costs and operational bottlenecks. Furthermore, Ismail & 
Sharifi (2006) highlighted that Malaysia’s logistics industry 
faced several challenges, including infrastructure limitations, 
workforce capability gaps, and slow adoption of emerging 
technologies, hindering its ability to scale operations 
effectively. These inefficiencies ultimately underscored the 
urgent need for digital transformation in the sector. The 
emergence of Industry 4.0 marked a significant turning point 
in the logistics landscape, bringing forth groundbreaking 
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technologies such as automation, the Internet of Things (IoT), 
and data analytics. This shift was driven by the need for 
greater efficiency, transparency, and responsiveness in supply 
chain management.Automation played a critical role in 
streamlining logistics processes, reducing dependency on 
manual labour while improving speed and precision. The 
introduction of Automated Guided Vehicles (AGVs), robotic 
systems, and artificial intelligence (AI)-powered automation 
tools significantly enhanced operational efficiency. 
Warehouses transitioned from human-operated equipment to 
semi-autonomous and fully automated systems, minimising 
human errors and expediting order processing. According to 
Alojaiman (2023), automation and AI in logistics have not 
only improved efficiency but also substantially reduced 
operational costs, making supply chains more resilient and 
adaptable.  
 
The integration of IoT further transformed logistics operations 
by enabling real-time tracking and data-driven decision-
making. IoT devices such as RFID tags, GPS trackers, and 
smart sensors allowed logistics providers to monitor shipments 
in real time, ensuring better visibility across supply chains. 
Gunasekaran and Ngai (2004) noted that IoT-driven supply 
chains facilitated enhanced decision-making capabilities, 
operational transparency, and improved risk management 
strategies.  
 
Data analytics emerged as another crucial component of 
Industry 4.0, enabling businesses to process vast amounts of 
data and extract actionable insights. Advanced analytics tools 
helped logistics firms optimise routing, predict demand 
fluctuations, and improve inventory management. Predictive 
analytics allowed companies to anticipate potential 
disruptions, adjust logistics strategies proactively, and enhance 
customer satisfaction. As highlighted by Abdul Rahim et al. 
(2022), data analytics-driven logistics operations resulted in 
more agile, cost-effective, and customer-centric supply chains. 
 
While Industry 4.0 revolutionised logistics through automation 
and data-driven efficiencies, Logistics 5.0 represents the next 
phase of evolution that prioritises human-machine 
collaboration. This paradigm shift acknowledges the 
indispensable role of human intelligence in decision-making, 
innovation, and problem-solving, even in a highly automated 
environment. Logistics 5.0 aims to create a symbiotic 
relationship between technology and human expertise, 
fostering a balanced, sustainable, and adaptive logistics 
ecosystem.  
 
This study aims to: 
 
 Analyse the integration of human-machine collaboration 

in Malaysia's logistics sector. 
 Identify the benefits and challenges associated with 

implementing Logistics 5.0 practices. 
 Provide recommendations for effective workforce 

management in the era of Logistics 5.0. 
 
By addressing these objectives, this study seeks to offer 
valuable insights into how Malaysian logistics companies can 
harness the potential of Logistics 5.0, ensuring long-term 
competitiveness, resilience, and innovation-driven growth. 
 

LITERATURE REVIEW 
 
The rapid evolution of logistics, particularly with the 
emergence of Logistics 5.0, necessitates an in-depth 
exploration of existing literature to understand the theoretical 
foundations, global perspectives, and the current state of 
adoption in Malaysia. This section examines key theoretical 
frameworks, international case studies, barriers to 
implementation, and workforce implications, providing a 
comprehensive overview of the transformation within logistics 
management. 
 
Definition and Concept: Logistics 5.0 is defined by the 
seamless integration of advanced technologies while 
preserving and enhancing the human element. Unlike its 
predecessor, which focused predominantly on automation, 
Logistics 5.0 emphasises human-centric innovation, 
personalisation, and sustainability. Akundi et al. (2022) 
highlight that Industry 5.0 shifts the focus to collaborative 
efforts between humans and machines, promoting efficiency 
without compromising human ingenuity and adaptability. 
 
Technology Acceptance Model (TAM): The Technology 
Acceptance Model (TAM), developed by Davis (1989), offers 
valuable insights into how individuals and organisations adopt 
and integrate new technologies. According to Davis, two 
primary factors—perceived usefulness and perceived ease of 
use- significantly influence user acceptance. This model is 
particularly relevant in the context of Logistics 5.0, where 
automation, artificial intelligence (AI), and human-machine 
collaboration are becoming industry standards. Research by 
Chaudhari (2019) highlights that successful technology 
implementation in logistics is not solely dependent on system 
efficiency but also on employee readiness and willingness to 
embrace digital transformation. Without proper change 
management strategies, resistance to new technologies can 
hinder progress, making workforce adaptation a critical factor 
in achieving successful integration. 
 
Human-Machine Interaction (HMI): Another key 
framework in understanding Logistics 5.0 is Human-Machine 
Interaction (HMI), which explores how technology can 
complement human capabilities rather than replace them. 
Effective HMI design ensures that workers can collaborate 
seamlessly with advanced systems, such as AI-driven 
automation and robotics. Studies by Abdul Rahim et al. (2024) 
suggest that integrating AI and robotics into logistics 
operations optimises performance, reduces error rates, and 
enhances overall efficiency. Alojaiman (2023) further argues 
that user-friendly and adaptive technologies play a crucial role 
in ensuring that human-machine collaboration remains 
productive. Without intuitive interfaces and well-designed 
automation, employees may struggle to integrate new 
technologies into daily operations, reducing overall 
effectiveness. 
 
Technological Components: The core technologies driving 
Logistics 5.0 include Artificial Intelligence (AI), collaborative 
robotics (cobots), and intuitive human-machine interfaces. AI-
powered systems enhance decision-making by analysing 
complex datasets, identifying trends, and optimising logistics 
workflows. However, rather than replacing human workers, AI 

11029                                   Loo Leap Han, Logistics industry 5.0 in Malaysia: Human-machine synergy in workforce management 



serves as an augmentation tool, enabling employees to focus 
on higher-value tasks such as strategic planning and customer 
engagement (Koneti et al., 2025).  Cobots are designed to 
work alongside human operators, assisting with repetitive or 
physically demanding tasks. Unlike traditional industrial 
robots that operate independently, cobots enhance workforce 
productivity while maintaining human oversight. Barata & 
Kayser (2023) observed that cobots have significantly 
improved warehouse efficiency by combining robotic 
precision with human adaptability, ensuring optimal 
performance without eliminating jobs. Human-machine 
interfaces facilitate smooth interaction between employees and 
technological systems, ensuring that human oversight remains 
integral to logistics operations. Successful implementation of 
Logistics 5.0 requires a workforce that is equipped with the 
skills to leverage technology effectively while maintaining 
critical thinking and problem-solving capabilities (Adel, 
2022). 
 
Economic Impact: Malaysia’s logistics industry is a key 
driver of economic growth, playing a crucial role in 
facilitating trade, strengthening supply chains, and attracting 
foreign investments. The adoption of Logistics 5.0 is expected 
to enhance the country’s logistics capabilities, positioning it as 
a competitive player in the global market. Digital 
transformation in logistics is projected to improve supply 
chain efficiency, reduce operational costs, and drive economic 
expansion. One of the key advantages of Logistics 5.0 is its 
ability to create high-value employment opportunities. While 
automation handles repetitive tasks, the demand for skilled 
workers capable of managing AI-driven systems, analysing 
data, and making strategic decisions will rise. Jafari et al. 
(2022) emphasise that the future of work in logistics must 
balance technological integration with workforce adaptability 
to ensure sustainable economic development. 
 
Government Initiatives: The Malaysian government has 
recognised the importance of digital transformation in logistics 
and has taken proactive steps to support industry 
advancements. The Industry4WRD policy, introduced in 2018, 
serves as a national blueprint for driving digitalisation in 
manufacturing and related industries. The policy lays the 
foundation for technological adoption, aiming to enhance 
efficiency, innovation, and global competitiveness (MITI, 
2018). However, to fully transition into Logistics 5.0, further 
emphasis must be placed on workforce upskilling, 
technological adoption, and human-machine collaboration. 
 
Global Perspectives on Logistics 5.0: The implementation of 
Logistics 5.0 principles is already evident in developed 
economies, offering valuable lessons for Malaysia. Germany, 
for example, has embraced the concept through its "Industrie 
4.0" initiative, where AI, IoT, and robotics have been 
integrated into logistics management. Abdul Rahim et al. 
(2022) report that AI-driven optimisation has improved 
operational efficiency in Germany’s logistics sector by up to 
20%. Similarly, Japan has taken the lead in collaborative 
robotics, commonly referred to as "cobots," within its supply 
chain and warehouse operations. According to Choudhary 
(2024), cobots have not only enhanced productivity but also 
improved workplace safety by working alongside human 
employees rather than replacing them. These examples 

underscore the importance of strategic investments in smart 
logistics to improve operational efficiency. 
 
Comparative Analysis: Global vs. Malaysian Approaches: 
While developed nations have rapidly adopted Logistics 5.0, 
the transition in Malaysia has been relatively gradual due to 
infrastructural and financial constraints. Research by 
Gunasekaran et al. (2024) notes that logistics digitisation in 
emerging economies often faces hurdles such as insufficient 
investment in technology, regulatory barriers, and resistance to 
change. Despite these challenges, Malaysia has made progress 
in integrating smart logistics technologies. Leading companies 
such as Pos Malaysia and DHL Malaysia have adopted digital 
tracking systems, AI-driven analytics, and automated 
processes. However, research by Wahab et al. (2021) indicates 
that AI-based systems have been adopted by only a small 
number of Malaysian logistics firms, highlighting a significant 
gap in adoption.  Recognising the need for digital 
transformation, the Malaysian government has introduced 
initiatives such as Industry4WRD, which aims to modernise 
the logistics and manufacturing sectors through smart 
technology adoption (MITI, 2018). While this initiative has 
laid the foundation for Industry 4.0, moving towards Logistics 
5.0 will require a greater focus on human-machine 
collaboration and workforce readiness. Several challenges 
hinder the widespread adoption of Logistics 5.0 in Malaysia. 
These barriers must be addressed to ensure a smooth 
transition: 
 
 Skill Gaps: There is a shortage of skilled professionals 

capable of managing AI-driven logistics operations. 
Research by Akundi et al. (2022) highlights the urgent 
need for upskilling and reskilling logistics workers to 
handle data-driven supply chains effectively. 

 Financial Constraints: High costs associated with 
advanced technology implementation present a major 
challenge. Shen & Liu (2025) observe that small and 
medium-sized enterprises (SMEs) often struggle with the 
capital investment required for logistics automation, 
limiting their ability to compete with larger firms. 

 Infrastructure Limitations: Outdated warehouse 
facilities and inconsistent internet connectivity create 
operational challenges, slowing down digital 
transformation efforts (Marinelli, 2023). 

 

Impact on Workforce Management: The transition to 
Logistics 5.0 is redefining job roles, requiring logistics 
professionals to develop expertise in AI, data analytics, and 
automation technologies. Traditional manual roles in 
warehousing and transportation are evolving into more data-
driven positions, such as logistics data analysts and AI-assisted 
warehouse managers (Jafari et al., 2022). This shift 
necessitates significant investment in workforce training. 
Abdul Rahim et al. (2024) suggest that logistics companies 
must prioritise training initiatives to equip employees with the 
necessary skills to adapt to a technology-driven environment. 
Without adequate training, employees may struggle with the 
new demands of their roles, creating resistance to digital 
transformation. Employee attitudes toward automation and AI 
play a crucial role in adoption rates. A survey conducted by 
the Malaysian Logistics Association in 2023 found that 65% 
of logistics workers express concerns about potential job 
displacement due to automation. However, industry experts 
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argue that automation should be viewed as an enabler rather 
than a threat. According to Alkhodair&Alkhudhayr (2025), 
automation has the potential to enhance job roles by reducing 
repetitive tasks and allowing employees to focus on higher-
value responsibilities. Companies that successfully implement 
Logistics 5.0 are those that integrate reskilling programs into 
their transformation strategies. By fostering a culture of 
continuous learning, businesses can ease employee concerns 
and build a workforce that is both technologically proficient 
and adaptable. 
 

CASE STUDIES IN MALAYSIA  
 

As Malaysia navigates the transition to Logistics 5.0, several 
industry leaders have emerged as pioneers in adopting cutting-
edge technologies to enhance supply chain efficiency. The 
following case studies highlight the successful integration of 
AI, autonomous vehicles, and IoT within Malaysian logistics 
firms. These real-world examples demonstrate how digital 
transformation, when strategically implemented, can drive 
operational excellence while fostering workforce adaptability. 
 

Case Study 1: Implementation of AI in Warehouse 
Operations at Top Glove Corporation 
 

Top Glove Corporation Berhad, the world's largest glove 
manufacturer, has embraced artificial intelligence (AI) to 
enhance the efficiency of its warehouse operations. With an 
extensive supply chain network spanning multiple countries, 
the company recognised the need for smarter inventory 
management to maintain seamless operations. The AI-driven 
transformation began with a thorough assessment of 
warehouse inefficiencies, identifying manual inventory 
tracking as a key bottleneck. To address this, Top Glove 
implemented a multi-faceted approach: 
 

 AI-Powered Inventory Tracking: Advanced machine 
learning algorithms were introduced to predict stock 
replenishment needs, reducing instances of overstocking or 
understocking. 

 Automated Guided Vehicles (AGVs): These self-
navigating robots streamlined material movement across 
warehouses, reducing reliance on manual labour. 

 AI Vision Camera Systems: High-precision cameras were 
installed to detect and eliminate defective gloves in real 
time, improving product quality while minimising waste. 

 Automated Warehouse Management Systems (WMS): 
These systems optimised storage and retrieval processes, 
resulting in faster order fulfilment. 

 

Outcomes: According to Top Glove’s 2024 Integrated Annual 
Report, AI integration reduced stock discrepancies from 12% 
to under 2%, leading to better storage space utilisation. 
Additionally, automation relieved employees from repetitive 
tasks, allowing them to focus on higher-value strategic 
functions. Employee feedback indicated increased job 
satisfaction due to reduced physical workload and enhanced 
workplace safety (Gunasekaran et al., 2024). This case 
highlights how AI-driven logistics solutions can optimise 
warehouse operations while improving employee experiences. 
 
Case Study 2: Adoption of Autonomous Vehicles by GD 
Express (GDEX): With the rise of e-commerce, last-mile 
delivery has become a critical challenge for logistics 

companies in Malaysia. GD Express (GDEX), a major 
logistics service provider, has proactively explored 
autonomous delivery vehicles to enhance efficiency and 
reduce costs. 
 
To implement this transformative initiative, GDEX 
adopted a phased approach: 
 
 Strategic Partnerships: The company collaborated with 

both local and international tech firms to develop self-
driving delivery vehicles. 

 Pilot Testing in Urban Centers: Autonomous vehicle 
trials were conducted in high-traffic areas such as Kuala 
Lumpur and Penang to assess their performance under 
real-world conditions. 

 Regulatory Compliance: GDEX engaged with the 
Malaysian Institute of Road Safety Research (MIROS) to 
ensure adherence to traffic and safety regulations. 

 
Despite facing challenges related to infrastructure readiness 
and public acceptance, the initiative showcased significant 
improvements in delivery efficiency. 
 
Outcomes: GD Express’s 2021 and 2022 Annual Reports 
revealed that autonomous vehicles reduced delivery times by 
25% and fuel consumption by 15%, leading to substantial cost 
savings. Importantly, rather than displacing jobs, automation 
created new supervisory roles to manage and monitor AV 
operations remotely. As Chaudhari (2019) notes that 
automation in logistics should be viewed as a tool for 
efficiency rather than a workforce replacement mechanism. 
This case demonstrates that integrating autonomous 
technologies can enhance logistics efficiency while sustaining 
workforce employment through reskilling. 
 
Case Study 3: Integration of IoT for Real-Time Tracking 
by DHL Supply Chain Malaysia.  
 
DHL Supply Chain Malaysia, a key player in the logistics and 
supply chain industry, has leveraged Internet of Things (IoT) 
technology to enhance real-time shipment tracking. The 
company recognised that a lack of shipment visibility led to 
delays and inefficiencies, impacting customer satisfaction. 
 
DHL Malaysia introduced IoT-based solutions by 
implementing: 
 
 IoT Sensors on Vehicles and Shipments: These devices 

provided real-time tracking, temperature monitoring for 
perishable goods, and predictive maintenance alerts to 
prevent breakdowns. 

 Cloud-Based Data Analytics: A centralised system 
enabled logistics managers to monitor shipment status, 
identify potential disruptions, and take proactive measures. 

 Workforce Upskilling: Employees underwent training to 
interpret IoT-generated data, allowing them to respond 
swiftly to transit issues. 

 
Outcomes: The integration of IoT technology led to a 28% 
improvement in delivery accuracy and a 22% reduction in 
transit delays (Abdulaziz et al., 2023). Real-time visibility 
significantly enhanced operational efficiency and customer 
satisfaction, reinforcing DHL Malaysia’s position as a leader 
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in smart logistics. Employees also reported greater job 
satisfaction, as predictive analytics allowed them to focus on 
value-added decision-making rather than manual tracking 
efforts.  
 
The three case studies illustrate the tangible benefits of 
Logistics 5.0 in Malaysia. Top Glove’s AI-powered warehouse 
management has revolutionised inventory accuracy while 
improving worker conditions. GDEX’s adoption of 
autonomous vehicles has streamlined last-mile delivery 
without displacing workers, instead fostering new roles in 
automation supervision. Meanwhile, DHL Malaysia’s IoT-
based tracking system has enhanced transparency, allowing for 
seamless supply chain operations. While Malaysia faces 
certain barriers to widespread adoption, such as skill gaps, 
infrastructure limitations, and regulatory constraints, these 
case studies demonstrate that technological innovation, when 
strategically implemented, can drive efficiency without 
sacrificing workforce stability. Moving forward, logistics 
firms in Malaysia must prioritise digital upskilling, 
infrastructure development, and industry-government 
collaboration to accelerate the transition toward a fully 
integrated Logistics 5.0 ecosystem. 
 

FINDINGS AND DISCUSSIONS 
 
Logistics 5.0 represents a paradigm shift in supply chain and 
workforce management, focusing on human-machine 
collaboration rather than complete automation. As Malaysia 
transitions toward this advanced logistics model, companies 
are experiencing significant benefits, from increased efficiency 
to enhanced job satisfaction. However, this evolution also 
presents challenges, including skill gaps, financial constraints, 
and resistance to change. This section explores the key 
findings and challenges of Logistics 5.0 implementation in 
Malaysia, highlighting the balance between technological 
advancements and human adaptability. 
 
Enhanced Efficiency and Productivity: One of the most 
evident benefits of Logistics 5.0 is the significant 
improvement in operational efficiency. The integration of AI, 
robotics, and Internet of Things (IoT) devices has enabled 
logistics companies to optimise processes, reduce errors, and 
improve overall productivity. For instance, companies that 
have implemented AI-driven warehouse management systems 
have led to precise inventory control and reduced downtime. 
Similarly, deployment of autonomous vehicles for last-mile 
delivery has resulted in faster turnaround times and reduced 
operational costs. These advancements demonstrate that 
embracing smart technologies can drive significant 
improvements in logistics efficiency while ensuring seamless 
human-machine collaboration. 
 
Workforce Transformation and Job Evolution: Rather than 
eliminating jobs, Logistics 5.0 is transforming the nature of 
work in the logistics industry. The rise of smart warehouses, 
real-time tracking systems, and AI-assisted decision-making 
tools has led to the emergence of new job roles, such as data 
analysts, automation specialists, and fleet supervisors. 
Chaudhari (2019) states that automation in logistics does not 
replace human roles but rather shifts the focus towards 
technology-driven functions, requiring a redefined skill set for 

employees. Companies that have invested in employee 
training programs to equip workers with the necessary digital 
skills for managing IoT-enabled logistics systems. Moreover, 
logistics employees who previously performed manual tasks 
now find themselves in roles that require strategic decision-
making and problem-solving. This shift fosters professional 
growth, career development, and a more skilled workforce that 
is better equipped to navigate the evolving logistics landscape. 
 
Employee Empowerment and Job Satisfaction: Despite the 
common misconception that automation leads to job 
insecurity, Logistics 5.0 has demonstrated that it can enhance 
employee satisfaction by eliminating repetitive and physically 
strenuous tasks. By integrating collaborative robots (cobots) 
and AI-assisted systems, companies enable their workforce to 
engage in more meaningful and less labour-intensive 
activities. According to Gunasekaran et al. (2024), employees 
who work alongside AI and robotic systems report higher job 
satisfaction due to reduced workload stress and increased 
engagement in value-added tasks. The implementation of IoT 
for real-time tracking has provided employees with better 
visibility and control over logistics operations, reducing stress 
and improving workplace efficiency. Similarly, warehouses 
now leverage AI-powered tools that enhance accuracy and 
reduce the burden of repetitive stock management. By 
prioritising employee well-being and professional 
development, Logistics 5.0 fosters a work environment that 
values both technological progress and human input. 
 
Challengesin Implementing Logistics 5.0 
 
Skill Gaps and Workforce Readiness: One of the primary 
challenges of adopting Logistics 5.0 in Malaysia is the existing 
skill gap among logistics professionals. While automation and 
digitalisation offer substantial benefits, they also demand new 
competencies in data analytics, AI programming, and human-
machine interaction. Many logistics employees lack the 
technical expertise required to operate and manage advanced 
systems, creating a gap between industry needs and workforce 
capabilities. This gap is particularly evident in small and 
medium-sized enterprises (SMEs) that may not have the 
resources to invest in extensive training programs. To address 
this issue, initiatives such as the Industry4WRD policy by the 
Malaysian government aim to provide upskilling opportunities 
for logistics professionals. However, the challenge remains in 
ensuring that workers can adapt to rapid technological changes 
and effectively integrate into the evolving logistics landscape. 
 
Financial Constraints and High Implementation Costs: 
The transition to Logistics 5.0 requires substantial financial 
investment in infrastructure, technology, and workforce 
training. For many logistics companies, particularly SMEs, the 
high initial costs of implementing AI-driven systems, IoT 
devices, and autonomous vehicles pose a significant barrier. 
According to Gkartzonikas&Gkritza (2019), the cost of 
transitioning to smart logistics remains a major concern for 
companies, with capital expenditure on automation solutions 
often exceeding budget constraints. While large corporations 
such as DHL and GDEX have the financial resources to adopt 
advanced logistics technologies, smaller firms struggle to keep 
up with the pace of digital transformation. Government 
incentives, subsidies, and public-private partnerships could 
help alleviate some of these financial burdens. However, 
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without adequate support, many logistics companies may find 
it challenging to fully embrace the potential of Logistics 5.0. 
 
Change Management and Resistance to Innovation: 
Resistance to change remains a significant challenge in the 
adoption of Logistics 5.0. Employees accustomed to 
traditional logistics processes may feel threatened by 
automation, fearing job displacement or an increased reliance 
on technology-driven workflows. Organisational resistance to 
digital transformation is often rooted in fear of the unknown 
and a lack of awareness about the benefits of human-machine 
collaboration. The reluctance to embrace new technologies can 
slow down adoption rates and hinder the overall success of 
Logistics 5.0 initiatives. To overcome this resistance, 
companies must foster a culture of innovation by actively 
involving employees in the transition process. Training 
programs, open communication, and transparent change 
management strategies can help alleviate concerns and build a 
workforce that is confident in utilising new technologies. The 
findings and challenges of Logistics 5.0 in Malaysia 
underscore the dynamic interplay between technological 
advancements and workforce adaptation. While Logistics 5.0 
enhances efficiency, transforms job roles, and improves 
employee satisfaction, its successful implementation requires 
addressing key challenges such as skill gaps, financial 
constraints, and resistance to change. For Malaysia to fully 
realise the potential of Logistics 5.0, companies must invest in 
workforce training, secure financial support for digital 
transformation, and implement effective change management 
strategies. By embracing a balanced approach that values both 
technology and human expertise, the logistics industry can 
achieve sustainable growth while fostering a skilled and 
empowered workforce. 
 

RECOMMENDATION 
 
As Malaysia's logistics industry transitions towards Logistics 
5.0, businesses must navigate the intricate balance between 
technological advancements and workforce adaptation. While 
AI, automation, and digitalisation provide immense 
opportunities for efficiency and competitiveness, their 
successful integration requires a holistic approach that 
considers workforce readiness, financial sustainability, and 
regulatory alignment. Companies must invest in upskilling 
employees, adopt scalable technological solutions, and 
cultivate a culture of innovation to ensure a smooth transition. 
Additionally, collaboration between the government and 
industry stakeholders will be crucial in providing financial 
incentives and policy frameworks that facilitate digital 
transformation. The following recommendations outline key 
strategies to help logistics companies embrace Logistics 5.0 
effectively and build a resilient, future-ready industry. 
 
Strategic Workforce Upskilling and Development 
 
The success of Logistics 5.0 depends on a well-prepared 
workforce capable of managing emerging technologies. To 
bridge the skills gap, logistics companies should: 
 
 Establish partnerships with universities, vocational 

institutions, and industry experts to create tailored training 

programs in AI integration, robotics, and digital supply 
chain management. 

 Implement certification programs that equip employees 
with the necessary technical expertise, including data 
analytics, IoT applications, and automated warehouse 
management. 

 Offer continuous learning opportunities through 
workshops, e-learning platforms, and hands-on training 
with advanced logistics technologies. 

 Provide structured career progression pathways to ensure 
employees remain engaged and see long-term opportunities 
in the evolving logistics landscape. 

 
Enhanced Government and Industry Collaboration for 
Financial Support 
 
Many small and medium-sized enterprises (SMEs) in the 
logistics sector face financial constraints when adopting new 
technologies. To ease the financial burden and encourage 
digital transformation, the following strategies should be 
implemented: 
 
 The government should enhance financial incentives such 

as tax reliefs, grants, and low-interest financing options for 
logistics companies investing in digitalisation. 

 Industry associations and technology providers should 
collaborate to offer cost-effective, subsidised technology 
solutions that SMEs can access without significant capital 
outlay. 

 Public-private partnerships should be established to 
develop shared logistics hubs with state-of-the-art digital 
infrastructure, allowing multiple companies to benefit from 
collective investments. 

 Support mechanisms, such as technology incubators and 
innovation funds, should be introduced to help logistics 
firms experiment with AI, automation, and IoT-based 
solutions without financial risk. 

 
Creating an Innovation-Driven Culture 
 
 A major challenge in the transition to Logistics 5.0 is 
overcoming resistance to change. Businesses need to 
proactively foster a culture that embraces innovation by: 
 
 Encouraging employees to participate in innovation labs 

and pilot projects where they can test new technologies in a 
controlled environment before full-scale implementation. 

 Implementing incentive programs that reward employees 
for contributing ideas on process automation and efficiency 
improvements. 

 Conducting regular awareness sessions to demonstrate how 
human-machine collaboration can enhance job roles rather 
than replace them. 

 Establishing cross-functional innovation teams that include 
both technology experts and operational staff to ensure that 
digital solutions align with real-world logistics needs. 

 
Adopting Scalable and Flexible Technological Solutions 
 
Technology adoption should be a phased process that allows 
for gradual scaling based on operational needs and available 
resources. To achieve this: 

11033                                   Loo Leap Han, Logistics industry 5.0 in Malaysia: Human-machine synergy in workforce management 



 Logistics firms should invest in cloud-based logistics 
management software and AI-driven predictive analytics 
tools that can be integrated step by step. 

 Companies should prioritise modular automation solutions, 
such as Automated Guided Vehicles (AGVs) and smart 
warehouse systems, which can be implemented 
progressively without requiring large upfront investments. 

 Businesses should conduct technology feasibility studies 
before investing in full-scale automation to ensure 
alignment with operational goals and ROI expectations. 

 Collaborative robotics (cobots) should be deployed 
strategically in warehouses to assist employees rather than 
replace them, ensuring a seamless transition to automation. 

 
Strengthening Policy and Regulatory Frameworks 
 
For Logistics 5.0 to thrive in Malaysia, regulatory policies 
must evolve to accommodate emerging technologies while 
safeguarding workforce interests. Policymakers should: 

 
 Develop comprehensive guidelines on AI ethics, data 

privacy, and cybersecurity to ensure responsible 
technology adoption. 

 Introduce regulations that support the safe integration of 
autonomous vehicles and drones for last-mile delivery 
services. 

 Establish standards for interoperability between different 
logistics platforms to ensure seamless data exchange and 
system integration. 

 Encourage sustainable logistics practices by incentivising 
the adoption of energy-efficient transportation solutions 
and smart warehousing techniques. 

 
The transition to Logistics 5.0 in Malaysia is not merely a 
technological shift—it is a fundamental transformation that 
requires businesses, policymakers, and educational institutions 
to work collaboratively. While challenges such as workforce 
readiness, financial constraints, and regulatory hurdles exist, 
these can be addressed through strategic interventions. 
 

CONCLUSION 
 
The integration of Logistics 5.0 presents a game-changing 
opportunity for Malaysia’s logistics industry, unlocking new 
levels of efficiency, job evolution, and enhanced workforce 
engagement. However, this transition must be managed 
thoughtfully to ensure that the benefits of digitalisation extend 
to both businesses and employees. As this transformation 
unfolds, companies must prioritise upskilling efforts to equip 
employees with the competencies needed for AI-driven 
logistics operations.  

 
The government, in turn, must play a proactive role by 
offering financial support and policy frameworks that facilitate 
technology adoption. By fostering an innovation-driven 
culture and implementing scalable technological solutions, 
logistics firms can achieve a seamless transition without major 
disruptions. A successful shift to Logistics 5.0 will require 
strong collaboration between industry leaders, policymakers, 
and educational institutions. Continued investment in digital 
skills training, regulatory support, and government incentives 

will be key to overcoming barriers and ensuring Malaysia’s 
competitiveness in the global logistics landscape. With a well-
balanced approach to technology and human expertise, 
Malaysia’s logistics industry can embrace the future with 
confidence, ensuring that human-machine collaboration drives 
sustainable growth and long-term success. 
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