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Abstract.The rapid advancement of digital technologies has significantly transformed the shipping logistics and 

supply chain management sectors. This study explores the impact of digitalization on these industries, focusing 

on the integration of technologies such as artificial intelligence, blockchain, and the Internet of Things (IoT). The 

primary objective of this research is to analyze how digital tools enhance operational efficiency, reduce costs, and 

improve decision-making in logistics and supply chain operations. Through qualitative and quantitative methods, 

including case studies and surveys, the study identifies key trends and challenges faced by organizations adopting 

these technologies. Findings reveal that digitalization leads to improved transparency, real-time tracking, and 

enhanced collaboration across the supply chain. However, challenges such as cybersecurity risks, high 

implementation costs, and the need for skilled labor remain significant. The implications of these findings suggest 

that while digital transformation offers considerable benefits, organizations must carefully manage the transition 

to ensure sustainability and long-term success. 
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1. BACKGROUND 

The logistics and supply chain management sectors have experienced significant 

transformations due to the rapid development of digital technologies. The integration of 

advanced tools like artificial intelligence (AI), blockchain, and the Internet of Things (IoT) has 

revolutionized these industries, offering opportunities to optimize operations, enhance 

transparency, and improve decision-making processes (Vickery et al., 2016). These 

technologies enable real-time monitoring, predictive analytics, and seamless communication 

between stakeholders, resulting in reduced operational costs and faster, more efficient supply 

chain management (Harris et al., 2020). As a result, the digitalization of shipping logistics is 

no longer a mere trend but a critical component for achieving competitive advantage in a 

globalized economy. 

The adoption of digitalization in logistics has been driven by the growing demand for 

more efficient and transparent supply chains. Scholars have explored various facets of digital 

technologies, such as blockchain’s role in enhancing transparency and security in transactions 

(Murray, 2019), and AI’s impact on predictive maintenance and demand forecasting (Zhang et 

al., 2021). However, there is still limited research on the comprehensive integration of these 

technologies across the entire supply chain, particularly in shipping logistics. This gap in the 

literature highlights the need for further exploration into the combined effects of digitalization 

on the overall efficiency and effectiveness of supply chain operations. 

Moreover, the implementation of digital tools in logistics presents both opportunities 

and challenges. While digitalization promises greater efficiency and transparency, it also 
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introduces concerns related to cybersecurity risks, the high cost of implementation, and the 

requirement for skilled labor to operate advanced systems (Liu et al., 2018). Understanding 

these challenges is crucial for organizations looking to leverage digital technologies for long-

term success. Furthermore, the transition to digital systems requires careful strategic planning 

to overcome barriers such as technological obsolescence and resistance to change within 

organizations. 

This study aims to investigate the impact of digitalization on the shipping logistics and 

supply chain sectors. Specifically, it will analyze how AI, blockchain, and IoT technologies 

improve operational efficiency, reduce costs, and facilitate better decision-making processes. 

By evaluating case studies and conducting surveys, this research will explore the real-world 

implications of digital tools on supply chain management practices. The goal is to provide 

actionable insights for organizations in the logistics sector that are considering or currently 

undergoing digital transformation. 

In addressing these gaps, this research will contribute to the growing body of literature 

on digital transformation in supply chains. The study’s findings will provide valuable insights 

into how digitalization can drive improvements in supply chain management while 

highlighting potential pitfalls that organizations must navigate. By examining the challenges 

and benefits of adopting digital tools, the study aims to offer recommendations for effectively 

integrating these technologies to ensure a sustainable and competitive supply chain. 

 

Theorical Review 

The integration of digital technologies in logistics and supply chain management is 

grounded in several theoretical frameworks that explain the mechanisms by which digital tools 

enhance operational efficiency and decision-making. One prominent theory in this domain is 

the Resource-Based View (RBV), which posits that firms can achieve sustainable competitive 

advantage by leveraging valuable, rare, inimitable, and non-substitutable resources (Barney, 

1991). In the context of digitalization, technologies such as artificial intelligence (AI), 

blockchain, and the Internet of Things (IoT) serve as unique resources that can improve the 

efficiency and responsiveness of supply chains. These technologies enable real-time 

monitoring, predictive capabilities, and enhanced transparency, which contribute to an 

organization’s competitive advantage (Vickery et al., 2016). 

Digital transformation in logistics can also be understood through the lens of the 

Technology Acceptance Model (TAM), which explains how users come to accept and use 

technology (Davis, 1989). According to TAM, perceived ease of use and perceived usefulness 
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are key factors influencing the adoption of new technologies. In the logistics sector, these 

factors are critical in determining how quickly organizations adopt digital tools like AI for 

predictive analytics, blockchain for secure transactions, and IoT for real-time tracking. The 

more useful and easy to implement these technologies are perceived to be, the faster they will 

be adopted and integrated into supply chain operations (Harris et al., 2020). 

Additionally, the theory of Diffusion of Innovations (DOI), as outlined by Rogers 

(2003), provides a useful framework for understanding how technological innovations spread 

across organizations and industries. According to DOI, the adoption of innovations is 

influenced by factors such as relative advantage, compatibility with existing systems, 

complexity, trialability, and observability. In the logistics industry, the relative advantage of 

digitalization—such as cost savings, speed improvements, and enhanced customer 

satisfaction—plays a significant role in determining how widely these technologies are 

adopted. The complexity of implementation, however, may present a barrier for some 

organizations, especially those with limited technological resources (Murray, 2019). 

Empirical studies have shown that digitalization, particularly the adoption of 

blockchain and AI, can significantly enhance supply chain management. For instance, 

blockchain technology enhances transparency and security by creating immutable and 

decentralized records of transactions, which reduce fraud and improve trust among supply 

chain partners (Liu et al., 2018). Similarly, AI’s ability to analyze large datasets and generate 

predictive insights has been shown to improve demand forecasting, inventory management, 

and maintenance scheduling, resulting in cost reductions and efficiency gains (Zhang et al., 

2021). 

However, there are challenges in the digital transformation journey. Issues such as high 

implementation costs, cybersecurity risks, and the need for skilled labor remain barriers to 

widespread adoption. The Theory of Planned Behavior (Ajzen, 1991) suggests that behavioral 

intentions—shaped by attitudes, subjective norms, and perceived control—play a crucial role 

in overcoming these barriers. Organizations that foster a positive attitude toward digitalization 

and perceive a high level of control over implementation are more likely to succeed in their 

digital transformation efforts. Therefore, a comprehensive understanding of these theories can 

provide valuable insights into the factors driving or hindering digitalization in logistics and 

supply chain management. 

In conclusion, this study is grounded in these established theories and seeks to explore 

how digital technologies such as AI, blockchain, and IoT contribute to improving efficiency, 

reducing costs, and enhancing decision-making within the logistics and supply chain sectors. 
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By examining the relevant theoretical frameworks, the research will provide a comprehensive 

view of the digitalization process and its implications for the industry. 

 

Research Design 

This study employs a mixed-methods research design, combining both qualitative and 

quantitative approaches to provide a comprehensive understanding of the impact of 

digitalization on shipping logistics and supply chain management. The research design allows 

for the triangulation of data from different sources and enhances the validity of the findings 

(Creswell & Plano Clark, 2017). The qualitative approach involves in-depth case studies and 

interviews with logistics professionals, while the quantitative approach uses surveys to gather 

data on the implementation and effectiveness of digital technologies in the industry. 

 

Population and Sample 

The population for this study consists of organizations involved in the shipping logistics 

and supply chain sectors, including logistics companies, manufacturers, and distributors who 

have adopted digital technologies. A purposive sampling technique will be employed to select 

key organizations that have successfully integrated AI, blockchain, and IoT technologies into 

their operations (Patton, 2002). The sample size for the survey will be 200 participants, 

consisting of managers and operational staff involved in logistics and supply chain 

management. For the qualitative interviews, 15 industry experts will be selected based on their 

expertise in digital technologies and supply chain management. 

 

Data Collection Techniques and Instruments 

Data will be collected using a combination of surveys and semi-structured interviews. 

The survey instrument will include both closed-ended and Likert-scale questions designed to 

measure the perceived effectiveness, ease of implementation, and challenges associated with 

digital technologies such as AI, blockchain, and IoT in logistics. The interviews will be 

conducted to gather deeper insights into the real-world applications, benefits, and barriers faced 

by organizations adopting these technologies. The instruments will be pre-tested with a small 

group of logistics professionals to ensure their clarity and relevance (Sekaran, 2003). 

 

Data Analysis Tools 

The quantitative data will be analyzed using statistical methods, including descriptive 

statistics and inferential tests such as the t-test and ANOVA, to compare the responses from 
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different groups within the sample. These tests will help determine whether there are significant 

differences in the adoption and effectiveness of digital technologies across various segments 

of the logistics and supply chain sectors (Field, 2013). The qualitative data from interviews 

will be analyzed using thematic analysis, where common themes related to the impact, 

challenges, and benefits of digitalization will be identified and categorized (Braun & Clarke, 

2006). 

 

Research Model 

The research model is based on the conceptual framework outlined in the literature 

review, which integrates the Resource-Based View (RBV) and the Technology Acceptance 

Model (TAM) to understand the relationship between digital technologies and operational 

efficiency in logistics (Barney, 1991; Davis, 1989). The model hypothesizes that the adoption 

of digital technologies such as AI, blockchain, and IoT will positively influence the efficiency, 

cost-effectiveness, and decision-making capabilities of organizations in the logistics and supply 

chain sectors. The model also considers external factors, such as organizational readiness and 

perceived barriers to digital adoption, as moderating variables. 

 

Validity and Reliability Testing 

The instruments used in this study will undergo validity and reliability testing. The 

content validity of the survey and interview questions will be assessed by a panel of experts in 

logistics and supply chain management, ensuring that the instruments measure the intended 

constructs (Sekaran, 2003). Reliability will be tested using Cronbach’s alpha to determine the 

internal consistency of the survey items, with a minimum acceptable value of 0.7 (Nunnally, 

1978). 

 

2. RESULTS AND DISCUSSION 

Data Collection Process and Research Timeline 

The data collection for this study was conducted between June and September 2024. 

The survey was distributed to 200 logistics professionals across five major logistics hubs in 

Indonesia, including Jakarta, Surabaya, Medan, Makassar, and Denpasar. Additionally, semi-

structured interviews were conducted with 15 industry experts in the logistics and supply chain 

sectors. The respondents were selected based on their roles in logistics operations and their 

experience in implementing digital technologies such as AI, blockchain, and IoT. 
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Data Analysis Results 

The quantitative data from the survey were analyzed using descriptive statistics and 

inferential tests, including t-tests and ANOVA. The results revealed that AI and IoT 

technologies are perceived to have a significant positive impact on operational efficiency, 

particularly in areas related to inventory management, route optimization, and predictive 

maintenance. Table 1 shows the average scores for perceived effectiveness in various areas of 

logistics and supply chain management. 

Table 1: Perceived Effectiveness of Digital Technologies in Logistics 

Technology Inventory Management Route Optimization Predictive Maintenance Cost Reduction 

AI 4.5 4.3 4.6 4.4 

IoT 4.2 4.1 4.3 4.0 

Blockchain 3.8 3.9 3.7 3.5 

Source: Author’s survey data (2024) 

As shown in Table 1, AI technology is perceived as the most effective in enhancing 

logistics operations, followed by IoT. Blockchain technology, while beneficial, was rated lower 

in terms of its perceived impact on efficiency. This finding is consistent with prior studies that 

highlight the potential of AI and IoT in logistics and supply chain management (Xu et al., 2020; 

Nguyen & Kim, 2021). 

 

Thematic Analysis of Interview Data 

The qualitative data from the interviews were analyzed using thematic analysis, 

resulting in three major themes: operational efficiency, cost reduction, and technological 

barriers. Respondents indicated that AI and IoT have led to substantial improvements in 

decision-making, real-time tracking, and cost savings. However, the adoption of blockchain 

technology was hindered by concerns related to implementation costs and integration with 

existing systems. This is in line with the findings of Soni et al. (2019), who identified the high 

initial investment as a major barrier to blockchain adoption in logistics. 

 

Relationship Between Findings and Theoretical Concepts 

The findings align with the Resource-Based View (RBV), which posits that digital 

technologies like AI, blockchain, and IoT can provide firms with a competitive advantage by 

improving efficiency and reducing operational costs (Barney, 1991). Additionally, the 

Technology Acceptance Model (TAM) supports the finding that the perceived ease of use and 

perceived usefulness of these technologies significantly affect their adoption (Davis, 1989). 
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The positive perceptions of AI and IoT among respondents suggest that these technologies meet 

the criteria of perceived usefulness and ease of use, which is consistent with previous research 

in other sectors (Venkatesh et al., 2003). 

 

Implications of the Findings 

The results of this study have both theoretical and practical implications. From a 

theoretical perspective, the study contributes to the growing body of literature on digitalization 

in logistics and supply chain management by exploring the impact of AI, blockchain, and IoT 

technologies. It expands on the work of earlier studies by providing empirical evidence from 

Indonesia, a region with a rapidly growing logistics sector. From a practical standpoint, the 

findings suggest that logistics companies should focus on integrating AI and IoT technologies 

to enhance their operations, while addressing the barriers to blockchain adoption. Companies 

must also consider the significant upfront costs and the need for proper infrastructure when 

adopting new technologies. 

 

Comparison with Previous Research 

The results of this study are consistent with previous research, such as Xu et al. (2020), 

which found that AI and IoT have a positive impact on operational efficiency in logistics, 

particularly in inventory management and route optimization. Similarly, Nguyen and Kim 

(2021) noted the growing role of AI in supply chain management, especially in predictive 

maintenance and decision-making. However, this study contradicts some earlier findings by 

Soni et al. (2019), who reported that blockchain technology was perceived more positively, 

particularly in terms of enhancing supply chain transparency and reducing fraud. The 

differences in findings may be due to the specific context of the Indonesian logistics sector and 

the stage of digital adoption. 

 

CONCLUSION AND RECOMMENDATIONS 

The findings of this study reveal that digitalization, particularly the adoption of AI, IoT, 

and blockchain technologies, has a significant positive impact on the logistics and supply chain 

management sector in Indonesia. AI and IoT were found to be particularly effective in 

enhancing operational efficiency, particularly in areas such as inventory management, route 

optimization, and predictive maintenance. These results support the theoretical framework, 

including the Resource-Based View (RBV) and the Technology Acceptance Model (TAM), 

which highlight the role of technology in creating competitive advantages and improving 
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operational effectiveness (Barney, 1991; Davis, 1989). However, the adoption of blockchain 

technology faced barriers, including high implementation costs and challenges related to 

integration with existing systems, which aligns with prior research (Soni et al., 2019). 

Based on these findings, it is recommended that logistics firms focus on further 

integrating AI and IoT into their operations to enhance efficiency and reduce costs. However, 

the potential of blockchain should not be overlooked, and companies are encouraged to explore 

cost-effective ways of implementing this technology, particularly in areas related to supply 

chain transparency and fraud prevention. Additionally, addressing the barriers to blockchain 

adoption will be crucial for achieving the full benefits of digital transformation in logistics. 

One limitation of this study is its focus on the Indonesian logistics sector, which may 

limit the generalizability of the findings to other regions or industries. Future research should 

explore the impact of digitalization on logistics in different geographical contexts and examine 

the long-term effects of these technologies on supply chain sustainability and resilience. 

Further studies could also investigate the interplay between various digital technologies and 

their combined effect on operational performance. 
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