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Abstract 

This study examines the impact of AI-powered robotics and workforce dynamics on productivity in the logistics industry, 

drawing on insights from existing literature. The logistics sector is well-suited for AI integration due to its reliance on 

repetitive tasks, supply chain efficiency, and operational scalability. Early findings suggest that AI-driven robotics can 

enhance productivity by improving inventory management accuracy, streamlining transportation, and reducing operational 

costs. However, workforce dynamics also play a crucial role, as employees must adapt to new technological roles, acquire 

new skills, and collaborate with robotic systems, which can impact job satisfaction, motivation, and overall efficiency. 

Additionally, employee adaptability acts as a moderating factor, determining how effectively companies can leverage AI 

technologies to boost productivity. This literature review highlights the need for further empirical research to validate these 

relationships and provide actionable insights for logistics companies aiming to optimize operations, enhance human-robot 

interactions, and improve productivity outcomes. 
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1. Introduction 

The logistics industry has been more or less automated compared to what used to be performed manually on the 

ground in sorting, packaging, and transportation. Automation, therefore, standardizes such repetitive jobs that previously 

required human intervention and reduces mistakes, thereby decreasing delays [1]. This demand for affordability, speedy 

delivery, and dependable supply chains is driving automation forward, and at the center of this is AI-driven robotics. 

Warehouse robots, for example, can efficiently navigate complex environments, sort products, and work alongside human 

employees in shared spaces, freeing staff from repetitive tasks and allowing them to focus on higher-value work [2, 3].  

While AI-powered robotics enhances the performance of logistical operations, it also disrupts workforce dynamics, 

potentially displacing workers, especially in mechanized roles. According to the World Economic Forum, by 2025, AI and 

automation might displace as many as 85 million jobs [4]. Automation also creates new opportunities requiring advanced 

technical skills in AI development, robotics, and data analytics [5]. The concept of "cobotics" involves the collaboration of 

humans and robots in shared environments, requiring new safety protocols and training initiatives to ensure effective 

integration [6, 7].  

AI-driven robotics also significantly enhances productivity through the automation of inventory management and order 

fulfillment. This is particularly important in the e-commerce industry, where speed and accuracy are paramount [8]. 

However, such productivity gains are realized through substantial investments in infrastructure, such as high-speed internet, 

sensors, and data management systems. 

Employee acceptance of AI integration remains a crucial factor in these developments. Workers who view automation 

as a threat to job security may resist its implementation, resulting in operational disruptions [9]. Conversely, employees 

who recognize automation as a tool for career advancement are more likely to embrace it [10]. Thus, fostering a culture of 

continuous education and innovation is essential to maximize the benefits of AI-driven robotics. 

In summary, AI-powered robotics presents both opportunities and challenges in the logistics industry, enhancing 

productivity while raising issues of job displacement, workforce management, and the need for reskilling [11]. A 

comprehensive approach that integrates technological progress with workforce considerations is crucial for the successful 

adoption of AI-driven automation [12]. Given that the logistics sector is highly adaptive, further research is therefore 

required to identify the longitudinal consequences of AI robotics on work and productivity dynamics and to determine 

strategies that respond to job-automation challenges. 

 

2. Literature Review 
2.1. AI-Powered Robotics in Logistic Industry 

The logistics industry has been significantly transformed by the integration of robotics driven by artificial intelligence, 

leading to reforms in operational frameworks. Advanced robotic systems with integrated AI technologies have 

revolutionized key logistics functions such as inventory management, order fulfillment, sorting, and shipment [13]. For 

instance, AGV provides accurate handling of products and, as a result, reduces operational costs while enhancing delivery 

reliability. All the above developments support operational effectiveness, minimize inaccuracies, and promote better 

customer satisfaction [14]. 

Artificially intelligent robots are capable of making decisions, acquiring knowledge, and adapting to new situations. 

According to Joshi and Masih [15]. AI-based systems can quickly analyze data for predictive insights, thereby enabling 

organizations to predict logistical challenges and increase productivity. Similarly, Dhaliwal [16] points out the influential 

impacts of robotic technologies in the optimization of material handling and order fulfillment operations by technologies 

such as Goods-to-Person, G2P systems, and Automated Storage and Retrieval Systems, AS/RS. 

The integration of the technologies, however, entails several challenges. High upfront costs, significant requirements in 

terms of maintenance, and the need for specialized technical knowledge are some of the barriers to widespread adoption 

[17]. Moreover, Mirzazadeh and Rostami [3] point out the displacement risk for unskilled laborers and call for more 

balanced strategies that combine technical progress with workforce development activities. 

 

2.2. Workforce Dynamics 

The introduction of AI-powered robotics has significantly impacted workforce dynamics within the logistics sector. 

While these technologies enhance operational efficiency, they also necessitate substantial changes in the workforce, both in 

the division of labor and in the required skill sets. According to Goyal and Aneja [5], automation shifts human labor from 

repetitive tasks to more value-driven roles, such as oversight and strategic decision-making. This transition necessitates 

reskilling and upskilling efforts to equip employees with the competencies needed to collaborate with intelligent systems 

[6].  

The use of robotics has led to fear about job security and general staff morale. Vermeulen, et al. [18] note that concerns 

over job losses can lead to low engagement among employees and increased opposition to change in an organization. 

This dynamic carries risks to organizational stability, especially in industries where the proportion of low-skilled labor 

is significant. Dabic-Miletic [13] has noted that it is very important to create an environment that harmonizes technological 

innovation with employee well-being in order to maintain productivity and organizational harmony. The concept of 

"cobotics," also known as collaborative robotics, has emerged as one of the potential solutions facing the workforce. 

Cobotics represents the integration of robotic systems into workflows that enable collaboration between humans and 

machines. Research by Kumar [19] shows that cobotics can alleviate employee fears by demonstrating the supportive, not 
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competitive, role that robotics plays in logistics operations. Such an approach results in increased workforce acceptance, as 

well as higher productivity rates. 

 

2.3. Employee Adaptability 

The successful integration of AI-powered robotics in the logistics industry is greatly influenced by employee 

adaptability. Adaptability refers to an employee's ability to adjust to new roles, technologies, and processes within a 

constantly changing work environment. According to Adepoju et al. [20], high adaptability among employees can reduce 

the negative effects of workforce disruption due to automation and will ensure smoother transitions in organizational 

workflows. 

According to Joshi and Masih [15], being able to adapt helps ensure that employees will accept new technology rather 

than resist it. Training programs aimed at skill development and continuous learning can promote adaptability, enabling 

workers to meet the requirements of AI-operated systems. According to Khogali and Mekid [17], organizations that invest 

in adaptive training strategies experience higher levels of productivity and employee satisfaction. 

Whereas the adaptation will be low, the effective use of AI integration is decreased by operational inefficiencies and 

also contributes to low morale. In most cases, Soori et al. [6], resistance to change often stems from a lack of understanding 

of how these technologies impact an employee's role. Transparent communication and strategic planning of technological 

adoption, with a direct link to employee development, may reduce such resistance. 

Employee adaptability also influences an organization's ability to strike the right balance between automation and 

worker dynamics. According to studies by Mirzazadeh and Rostami [3] it is expected that adaptable employees will be 

more capable of working with AI-powered robotics, which boosts overall organizational performance and secures a 

competitive advantage within the logistics industry. 

 

2.4. Literature Gap 

Gap 1: In particular, there is a dire need for comprehensive studies that explore how AI-powered robotics influences 

the adaptability of employees in non-Western contexts, such as Southeast Asia. Most research on robotics and its influence 

on workforce dynamics currently focuses on Western countries, while little attention has been paid to how cultural and 

economic differences shape the adaptation process in regions where AI adoption might be at different stages of 

development Cachat-Rosset and Klarsfeld [20].  

Gap 2: A very limited number of studies integrate the Technology Acceptance Model (TAM) with workforce 

dynamics theories, such as job characteristics theory and organizational change models, in relation to AI-powered robotics 

adoption. Although TAM has been widely applied to understand technology acceptance, there is a lack of sufficient 

literature exploring how workforce dynamics, leadership styles, emotional intelligence, and organizational culture, for 

example, moderate the relationship between AI robotics and employee adaptability [21]. 

Gap 3: Most of the literature so far has dwelt on operational benefits such as productivity and efficiency gains from AI 

robotics, with less attention to the psychological and emotional aspects of employee adaptation. This calls for research 

studies that should be conducted to explore emotional and motivational factors that drive how employees perceive and 

accept AI technologies, especially in an industry like logistics, where human-robot collaboration is integral to daily 

operations [22].  

Gap 4: There is a deficiency in longitudinal studies that analyze the long-term effects of AI integration on employee 

productivity and job satisfaction. While several studies have provided short-term results related to technology adoption, 

only a few pieces of empirical evidence demonstrate how exposure to AI-powered robotics continuously affects employee 

performance, engagement, and overall job satisfaction over time [23]. 

Gap 5: While the perceived usefulness and perceived ease of use of AI robotics are crucial moderating factors in 

adoption, the gaps in understanding these issues explain how both factors influence employees in terms of their 

adaptability, as frequent human-robot collaboration may occur within industries. Further research is needed to establish 

how both types of perceptions interact and the adaptability of logistics sector employees in light of differential levels of 

technological literacy among employees and rapidly varying work environments [24]. 

 

2.5. Theoretical Foundation and Conceptual Framework 

The current study investigated the influence of AI-powered robotics on logistic labor dynamics and productivity 

through the Technology Acceptance Model. TAM was developed by Fred D. Davis to explain how perceptions of 

usefulness and ease of use drive technology acceptance and usage. Perceived usefulness refers to the degree to which 

people believe that a system will enhance their work performance, while perceived ease of use suggests the ease with which 

they can use technology [25]. These notions constitute the basis for understanding workers' and managers' perceptions 

toward the adoption of AI-enhanced robotics within the logistics service industry. 

In the context of logistics, perceived usefulness includes beliefs about how AI-powered robotics could positively 

impact operational efficiency, for instance, by reducing repetitive tasks, increasing the accuracy of order fulfillment, and 

improving supply chain management. Workers and managers who perceive these benefits are more likely to adopt robotics 

technology [26]. On the other hand, perceived ease of use is critical for workforce adoption, since workers are likely to 

resist technology that is perceived as overly complex. Therefore, intuitive systems with simple instructions and minimal 

training requirements will be more acceptable to the workforce [27].  
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Figure 1. 

Conceptual Framework. 

 

The Technology Acceptance Model (TAM) is an effective framework for describing the role of employees' perceptions 

in the use of AI-driven robotics and their impact on labor dynamics and productivity. The model emphasizes the 

importance of employees' willingness to change when adapting to AI-driven systems, as adaptability is crucial for a smooth 

transition to new work processes. Employees who perceive the integration of AI robots as beneficial to their work are more 

likely to adapt effectively to new responsibilities and tasks. Such adaptation reduces career stress and enhances the 

technology adoption process, leading to improved productivity outcomes [28]. On the other hand, when employees 

perceive AI robotics as frightening or menacing, it can cause resistance, decrease job satisfaction, and result in minimal 

productivity levels. 

Worker flexibility in this research is not set in the context of a mediator variable but rather as an independent variable 

that actually influences how the application of robotics driven by artificial intelligence and work dynamics influences 

productivity. Adaptability of employees to new technology is necessary for maintaining high productivity in the face of 

changing technological environments. Employees who are adaptable will view AI-based robots as tools that support their 

abilities rather than as alternatives to their jobs. Such a positive perception results in a culture in which technology supports 

career advancement and boosts productivity [29]. Conversely, less flexible workers may resist adopting AI robotics and, 

therefore, impede integration into their working procedures, eliminating the potential benefits that the technology offers. 

Moreover, human dynamics in a workforce, including human-robot collaboration, play a crucial role in enhancing 

productivity in the logistics sector. The study reveals that when employees perceive AI-powered robotics as an additive to 

their work rather than a replacement, human-robot interaction becomes smoother, which is essential for effective workforce 

integration. This corroborates the argument by Sutrisno et al. [31], some argue that having a collaborative mindset, as 

opposed to a competitive mindset, enhances the ability of technology to improve productivity. The capability of AI robotics 

to enhance job roles through the automation of mundane tasks allows employees to engage in more complex and engaging 

tasks, leading to increased job satisfaction and performance. This aligns with job characteristics theory, which emphasizes 

how task variety, autonomy, and feedback contribute to job satisfaction and productivity [30]. The combined impact of AI, 

robotics, labor dynamics, and worker flexibility is significant for increased productivity in logistics, thereby validating the 

effectiveness of these variables in fostering successful technology adoption and organizational effectiveness. 

 

2.7. Research Hypotheses Formation 

The formulation of the research hypotheses in this study is thus based on a critical review of relevant literature on AI-

powered robotics, workforce dynamics, and productivity in the logistics industry. These hypotheses seek to show the 

relationships among the key variables and provide a structural framework that shall help in understanding how 

technological integration and workforce changes influence the outcomes of organizations in logistics. 

H1: AI-powered robotics has a significant positive impact on productivity in the logistics industry. 

Past research highlights the important role that AI-enhanced robotics plays in improving operational efficiency and 

optimizing processes within the logistics sector [15]. Applications of AI-based automation in areas like inventory 

management, packaging, and transportation are seen with prospects for reduced human error, faster delivery times, and 

improved operational accuracy [16]. That is an improvement that implies increased productivity. Research suggests that 

organizations utilizing robotics technology may achieve increased throughput and enhanced consistency in service delivery 

[31]. Consequently, Hypothesis 1 has been developed to investigate the extent to which these technological innovations 

positively affect productivity levels within logistics firms. 

H2: Workforce dynamics significantly influence productivity in the logistics industry. 

The integration of AI-powered robotics into logistics operations fundamentally alters workforce dynamics, 

necessitating new skills and collaborative efforts between humans and machines. Existing literature points out that 

workforce dynamics, such as collaboration among employees, skills improvement, and leadership commitment, are quite 

important to organizational performance [6]. For instance, workers who receive appropriate training in the operation and 

maintenance of robotic systems usually turn out to be quite effective and flexible [19]. On the contrary, inferior workforce 
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dynamics breed poor morale, dissatisfaction with a particular job, and potential turnover rates; all these contribute to 

reduced productivity. Hypothesis 2 has been formulated to test the extent to which changes in workforce interactions and 

required skills significantly affect productivity outcomes in logistics operations. 

H3: Employee adaptability significantly influences productivity in the logistics industry 

The literature review indicates that employee adaptability is a significant factor influencing the implementation of 

artificial intelligence technologies and workforce changes. Adaptability refers to an individual's ability to acquire new 

technological skills, adjust to evolving responsibilities, and interact effectively with robotic systems [5]. Various studies 

have indicated that higher adaptability enables employees to easily adopt AI-driven processes, which consequently foster 

collaboration with robotic systems, reduce resistance to change, and lead to improved overall performance [32]. 

Conversely, low adaptability might result in inefficiencies, resistance, and a disconnect between human workers and 

robotic technologies [33]. Hypothesis 3 is developed to investigate the extent to which employee adaptability acts as a 

critical moderating factor that influences the interaction of AI-driven robotics with workforce dynamics concerning 

productivity in logistics organizations. 

H4: AI-powered robotics, workforce dynamics and employee adaptability can together significantly predict Employees’ 

Productivity. 

The three hypotheses above investigate each independent variable individually. This fourth hypothesis combines all 

three independent variables, which are AI-powered robotics, workforce dynamics, and employee adaptability, to determine 

whether collectively these variables can significantly predict the dependent variable, employees’ productivity. 

Overall, the research hypotheses above were developed based on insights obtained from the existing literature, which 

portrays the interrelated linkages among technology deployment, workforce interactions, and organizational performance 

metrics. The purpose of these hypotheses is to empirically investigate the degree to which AI-driven robotics, workforce 

dynamics, and employee adaptability influence productivity within logistics, providing practical recommendations for both 

theoretical inquiry and real-world application in the logistics sector. 

 

3. Research Methodology 
3.1. Research Design 

In this particular study, a quantitative, descriptive approach was applied to explore the impact of AI-automated 

technology on productivity and changes in the workforce in logistics. This research adopts a quantitative design because it 

focuses on collecting mathematical data, which will eventually be analyzed to ascertain variations and relationships, [34]. 

The research synthesizes a cross-sectional approach to obtain data within a specific period in order to represent the current 

situation of AI technology and how it has affected workers. It, in particular, shows advantages when it comes to gauging 

relationships between variables such as AI automation utilization within logistics organizations, their relationship, and its 

subsequent effect on workforce roles and productivity. 

 

3.2. Population and Sampling 

The study targets employees working in logistics firms across Malaysia that have integrated AI-driven robotics into 

their operations. The logistics sector in Malaysia is a vital and expanding part of the national economy, relying heavily on 

technological advancements to maintain efficiency across various segments, including customs brokering, warehousing, 

transportation, and data entry. Data collection will focus on personnel in organizations where AI-driven robotics 

significantly enhances operational processes, particularly in areas like packaging, inventory management, and 

transportation. This diverse workforce includes individuals in managerial, technical, operational, and support roles, 

ensuring a comprehensive understanding of interactions with AI robotics across different operational levels. 

Due to logistical challenges and accessibility constraints, the study will employ a convenience sampling method, which 

ensures practical and efficient participant recruitment while maintaining a representative sample of logistics personnel. This 

approach is suitable given the dynamic and fast-paced nature of logistics operations. According to Kaul and Khurana [8] 

sample size determination table, approximately 200 respondents are sufficient to achieve statistical significance in a 

population of over 1,000 [35]. By using convenience sampling, the research optimizes resources and time while gathering 

valuable insights into workforce interactions with AI-driven robotics, productivity outcomes, and organizational efficiency. 

These findings aim to provide actionable insights for logistics companies and stakeholders, facilitating better integration of 

technology and workforce collaboration within Malaysia’s logistics landscape. 

 

3.3. Data Collection and Analysis Methods 

The collection of data will be conducted through an online survey administered to respondents by their respective 

logistics companies. Online surveys are convenient for respondents because they can complete them at their own pace, and 

the process is efficient as it reaches a widely distributed workforce. The data will be analyzed using SPSS software. This 

analysis will include descriptive statistics such as mean, standard deviation, and frequencies. Additionally, inferential 

statistics like correlation and regression analysis will be employed to determine relationships between AI-powered robotics, 

a dynamic workforce, and productivity levels within the organization. By testing the hypotheses formulated in this study, 

we can either accept or reject the assumptions. 
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3.4. Conclusion 

The integration of artificially intelligent robotics into the logistics industry is modernizing traditional practices and 

transforming how the workforce relates to and interacts with work in significant ways. Building on that, by applying the 

Technology Acceptance Model (TAM) as a conceptual framework, this study has set the stage for the investigation of how 

perceptions related to usefulness and user-friendliness influence the adoption and effectiveness of such technological 

advances. 

The literature review elucidates the two-sided impact of AI-driven robotics: while it increases productivity by 

automating repetitive tasks and reducing human error, it also presents challenges related to employment displacement, skill 

shortages, and resistance from the workforce. This proposed research design outlines a detailed structure for gathering and 

analyzing data to examine these effects and support the adjustment of the workforce and strategic management approaches. 

Initial observations underline the necessity for an equilibrated approach that, on the one hand, capitalizes on the 

technological benefits conveyed by robotics while, on the other hand, tackles human and organizational barriers brought 

about by their adoption. This research contributes to the ongoing discussion on automation within the logistics industry by 

structuring a framework to identify how advanced robotics interacts with workforce sustainability. The chapters will now 

explicate this finding further by means of empirical research to develop recommendations that will be practically applicable 

for industry stakeholders. 

 

4. Results and Findings 
4.1. Demographic Profile 

 
Table 1. 

Respondent Demographic Profile. 

Item Frequency Percentage (%) 

Age Group   

Below 25 years 36 18.0 

25-34 years 120 60.0 

35-44 years 26 13.0 

45-54 years 13 6.5 

55 years and above 5 2.5 

Gender   

 2 1.0 

Female 80 40.0 

Male 118 59.0 

Highest Education Level   

Secondary School Certificate 37 18.5 

Diploma 63 31.5 

Bachelor's Degree 78 39.0 

Postgraduate 14 7.0 

Professional Certification 3 1.5 

Others 5 2.5 

Years of Experience in Logistics   

Less than 1 year 95 47.5 

1-5 years 75 37.5 

6-10 years 20 10.0 

10 years and above 10 5.0 

Has your organization adopted AI-powered robotics in its operations?   

No 103 51.5 

Yes 97 48.5 

 

4.2. Pilot Test Result 

The pilot test conducted with 40 respondents yielded highly satisfactory results, confirming the reliability of the 

research instrument. The Cronbach’s Alpha values for all variables exceeded the threshold of 0.7, indicating excellent 

internal consistency [36]. The findings confirmed that the instrument was suitable for measuring the primary constructs of 

this study, ensuring its reliability for use in the main survey. 

 

 

 

 

 

 

 
 



 
 

               International Journal of Innovative Research and Scientific Studies, 8(5) 2025, pages: 2083-2096
 

2089 
 

Table 2. 

Pilot test results. 

Variable Cronbach’s Alpha 

Productivity in the Logistics Industry (DV) 0.940 

AI-Powered Robotics (IV1) 0.915 

Workforce Dynamics (IV2) 0.947 

Employee Adaptability (IV3) 0.949 

 

4.3. Reliability Analysis 

Cronbach's alpha is frequently used to assess the reliability or internal consistency of a group of items, such as a 

survey's assertions or questions. It helps determine whether a scale's items measure the same underlying idea or concept. 

This approach was used to assess the research's dependability. According to Youssef et al. [38], a Cronbach’s Alpha value 

of 0.7 or higher is generally considered acceptable, while values above 0.9 indicate excellent reliability. A sample size of 

200 was obtained for the entire survey, and all variables demonstrated extremely good reliability, confirming the 

instrument's robustness. The productivity of the logistics industry, the dependent variable, had a Cronbach's Alpha of 0.945, 

indicating a very high degree of internal consistency. As indicated in Table 3, every independent variable received a score 

greater than 0.70. The instrument is dependable for measuring the important constructs, as evidenced by the strong 

Cronbach's Alpha values for each variable. This provides assurance that the data analysis and hypothesis testing can 

proceed. 

 
Table 3. 

Reliability Analysis Results. 

Variable Cronbach’s Alpha Decision 

Productivity in the Logistics Industry (DV) 0.945 Very Good 

AI-Powered Robotics (IV1) 0.939 Very Good 

Workforce Dynamics (IV2) 0.948 Very Good 

Employee Adaptability (IV3) 0.961 Very Good 

 

4.4. Multiple Regression Analysis 

A very strong linear relationship between the predictors was indicated by the correlation coefficient (R), which was 

0.826. This suggests that, with the chosen predictors, the model is highly effective at forecasting productivity. The 

combined effects of the independent variables may explain 68.2% of the variance in production levels, according to the R 

Square value of 0.682. The number of predictors in the model is considered by the adjusted R Square value of 0.682. This 

demonstrates that even after correcting for potential overfitting, the model maintains a very good fit. The predictors 

contribute significantly to the model without overstating its explanatory power, as evidenced by the minor decrease in the R 

Square value. The standard error of the estimate is 0.50623, indicating that, on average, the observed productivity levels 

deviate from the predicted values by approximately 0.51 units. This relatively small value underscores the accuracy of the 

model’s predictions. According to Das et al. [39], Non-acceptable values would be those indicating weak relationships (R 

close to 0), low explanatory power (R Square significantly below 0.7), large discrepancies between R Square and Adjusted 

R Square, which suggest overfitting, and high standard errors, which indicate poor model fit. The results of multiple 

regression analysis are as shown in Table 4. 

 
Table 4. 

Model Summary of Regression. 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.826 0.682 0.677 0.50623 
Note: a. Predictors: (Constant), AI-Powered Robotics, Workforce Dynamics, Employee Adaptability. 

 
Table 5. 

Coefficient of Multiple Regression. 

Model Unstandardized 

B 

Coefficients 

Std. Error 

Standardized 

Coefficients Beta 

t Sig. (p-value) 

(Constant) 0.336 0.159  2.116 0.036 

AI-Powered Robotics (IV1) 0.365 0.060 0.373 6.070 0.000 

Workforce Dynamics (IV2) 0.290 0.081 0.281 3.568 0.000 

Employee Adaptability (IV3) 0.255 0.073 0.251 3.474 0.001 
Note: a. Dependent Variable: Productivity in the Logistics Industry. 

 

The coefficients in the regression output provide insights into these relationships [37]. Assuming all other variables 

remain constant, the Unstandardized Coefficients (B) values in my study show how much the dependent variable 

(productivity level) is predicted to vary with a one-unit increase in the related independent variable. When all independent 

variables are equal to zero, the constant indicates the expected value of the dependent variable. By standardizing the data 

(removing units), Standardized Coefficients (Beta) demonstrate the relative significance of each independent variable in 

predicting the dependent variable. Stronger correlations with the dependent variable are indicated by larger standardized 
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coefficient beta values. The t-value determines if there is a statistically significant association between each independent 

variable and the dependent variable. The significance level is shown by the p-value (Sig.). A statistically significant link is 

indicated by a p-value of less than 0.05. 

 

4.5. Hypothesis Testing 

The summary of the hypothesis results presented based on the above test results has been confirmed by this study. The 

summary of the hypothesis testing results is shown in the below Table 6. 

 

Table 6. 

Summary of Hypothesis Testing Results. 

Hypothesis Std Beta 

(β) 

t-value p-value Decision R2 

Hypothesis 1 (H1):  

AI-powered robotics have a significant positive impact on 

productivity in the logistics industry. 

0.373 6.070 <0.05 Supported 0.682 

Hypothesis 2 (H2): 
Workforce dynamics significantly influence productivity in the logistics 

industry. 

0.281 3.568 <0.05 Supported 

Hypothesis 3 (H3):  

Employee adaptability significantly influences productivity in the 

logistics industry. 

0.251 3.474 <0.05 Supported 

Hypothesis 4 (H4):  

AI-powered robotics, workforce dynamics, and employee 

adaptability can together significantly predict employees’ 

productivity. 

0.336 2.116 <0.05 Supported 

 

5. Conclusion and Recommendation 
5.1. Discussion of Research Questions 

5.1.1. Research Question 1 

How does AI-powered robotics influence employees' productivity in the workplace? 

H1: AI-powered robotics have a significant positive impact on productivity in the logistics industry. 

The results of the analysis strongly affirm the first research goal, which explores the effect of AI-powered robotics on 

worker productivity in the workplace. The findings indicate that AI-powered robotics has a significant and positive impact 

on productivity. This aligns with existing literature, which states that AI-powered robotics can automate processes, reduce 

human errors, and improve consistency in operations within the logistics industry [15]. Use of AI in logistics, such as 

inventory management, packaging, and transportation, is likely to enhance operational productivity and throughput [31]. 

The increased precision of operations and service delivery is reflected in higher levels of productivity. The results thus 

confirm that AI-based robotics is accountable for improving productivity in the logistics sector, confirming the need for 

technological applications in organizational success. 

 

5.1.2. Research Question 2 

What is the relationship between workforce dynamics and employees' productivity? 

H2: Workforce dynamics significantly influence productivity in the logistics industry. 

Regarding the second research objective, which is the relationship between workforce dynamics and employee 

productivity, there is also a strong positive correlation in the results. Workforce dynamics, including teamwork, skill 

development, and leadership motivation, play a major role in productivity in logistics. Effective teamwork among 

employees and the integration of new technologies, including AI robotics, can improve the work environment to be more 

productive [6]. Besides, training and investment in leadership are key in ensuring employees can work and operate robotic 

systems. According to the literature, if workforce dynamics are in harmony, employees are likely to work with AI 

technologies effectively, leading to improved performance and job satisfaction [19]. On the other hand, poor workforce 

dynamics, such as disengagement or inadequate training, can hinder productivity and generate unwanted results, such as 

high turnover and job dissatisfaction, which ultimately negate the potential advantages of AI adoption. 

 

5.1.3. Research Question 3 

How does employee adaptability impact employees' productivity in an AI-integrated work environment? 

H3: Employee adaptability significantly influences productivity in the logistics industry. 

The third research objective, which examines the impact of employee flexibility on productivity in an AI-integrated 

work environment, has significant backing from the findings. Flexibility at the employee level is crucial in terms of 

productivity when emerging technologies such as AI-based robotics are introduced. Flexibility can help employees adjust 

to changing tasks, learn new skills, and work effectively with robotic systems. This is according to the literature, which 

states that employees who are adaptable show greater enthusiasm toward adopting new technology, making the integration 

process less difficult and contributing to improved collaboration [5]. Low adaptability, on the other hand, leads to 
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resistance to change, wastage of effort, and decreased productivity [33]. Therefore, developing flexibility within the 

workforce is important for the successful implementation of AI-based robotics and overall productivity improvement in the 

logistics sector. 

 

5.1.4. Research Question 4 

To what extent do AI-powered robotics, workforce dynamics, and employee adaptability collectively predict 

employees' productivity? 

H4: AI-powered robotics, workforce dynamics and employee adaptability can together significantly predict Employees’ 

Productivity. 

Finally, the fourth research goal that evaluates the combined effect of AI-based robotics, workforce dynamics, and 

employee flexibility on estimating productivity is well-supported by the analysis. The findings indicate that the three 

factors above have an interactive effect that positively contributes to productivity results. This supports the fact that AI-

based robotics, workforce dynamics, and employee adaptability are dependent on each other and, collectively, shape 

productivity in logistics operations. The literature hypothesizes that these variables do not act separately, but rather, their 

collective impact creates an efficient and productive work environment [31]. Firms that utilize AI robotics efficiently, 

develop good workforce relationships, and encourage employee flexibility are more likely to attain greater productivity. 

This verifies that technology integration, as well as the creation of a good work environment and a flexible workforce, are 

key to forecasting and improving employees' productivity in AI-integrated logistics environments. 

 

5.2. Implications of the Study 

The extent of this study is extensive, encompassing numerous stakeholders such as organizations, workers, 

policymakers, and scholars, bringing crucial perspectives regarding the evolving dynamic between work and AI-powered 

automation within the logistics industry. With the logistics industry increasingly integrating AI-powered robots to keep 

pace with operational efficiency requirements, it is of interest to cite the broader effects of this revolutionary technology, 

particularly as it concerns human labor. The applicability of the research lies in the fact that it may provide an extensive 

analysis of automation impacts on employee job positions, job satisfaction, and skill levels, providing informative details to 

guide organizations in counteracting any personnel disruptions triggered by technological adoption. 

Organizational in nature, this study is important in helping companies realize the influence of AI-based robotics on 

productivity. Although automation promises tremendous improvements in operational effectiveness, it is important to 

consider whether these technologies actually improve productivity or if they may inadvertently damage organizational 

performance [38]. By directly measuring the interaction between AI robotics and productivity, the research sheds light on 

whether these systems are as efficient as they have been promised or if they offer unexpected issues that may detract from 

their benefits. Organizations can use this research to apply it in reshaping their strategy, ensuring that automation achieves 

tangible gains in efficiency and productivity without creating dangerous side effects. Moreover, the data on labor market 

dynamics and employee flexibility will be crucial to companies seeking to attain a balance between embracing automation 

and possessing a flexible, motivated labor force that remains committed to organizational goals. 

The study is also of tremendous relevance in understanding the potential social effects of mass automation. As the 

logistics industry becomes automated, concerns such as unemployment, disparities in income, and social tension become 

increasingly significant. This study will provide valuable data to guide organizations, governments, and other stakeholders 

in quantifying the level of automation responsible for these social issues. By analyzing the interaction between workforce 

dynamics and AI-based automation, the study can inform policy and practice formulation to mitigate the negative effects of 

automation. For instance, identifying skills that are likely to become redundant and those that will be in greater demand can 

guide the development of training and reskilling programs that enable the workforce to remain adaptable and employable in 

the age of automation [39]. The research can offer recommendations for labor reallocation, retraining initiatives, and 

employee support systems for individuals displaced by AI implementation, aiding organizations in transitioning to 

automated configurations in a socially responsible manner. 

Another key implication of the research is that it can assist long-term planning and strategic decision-making processes 

of logistics organizations. By its empirical findings on the productivity and employee relationship effects of AI robotics, 

the study allows organizations to anticipate and plan for upcoming developments. For example, the research can identify 

trends in workers' capacity for adaptation to upcoming technologies, allowing businesses to forecast the extent of 

technological integration and identify areas where there could be resistance to integrating AI robotics with ease. Apart from 

this, the firms can also use the findings to enhance their workforce management strategies in a way that the workers are 

adequately prepared to collaborate with robotic systems. This preparation could involve investing in training and 

development initiatives, promoting a culture of ongoing learning, and developing an organizational design that enables 

technology infusion in human work without disconnection [40]. 

At a more overarching level, this study's findings are most probably going to make significant contributions toward 

filling substantial existing gaps in research literature regarding the long-term consequences of AI-powered automation in 

logistics. While increasing numbers of research publications on AI robots are being published, there is not enough 

empirical research about the long-term consequences of those technologies on employee and productivity trends [41]. This 

study, by bridging this gap, provides researchers and practitioners with new insights into the challenges of automation in 

logistics. This study is particularly useful to policymakers and entrepreneurs who are trying to understand how AI 

technology will impact their businesses and workers. By making evidence-based recommendations, the research will be in 
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a position to help decide on the optimal strategies that favor workers' interests without losing sight of the highest possible 

benefits from automation. 

Ultimately, the conclusions of this research will also help in formulating reskilling policies and programs to train the 

workforce accordingly for coping with the changing work patterns in the logistics industry. With technology-based robotics 

transforming work and job responsibilities, the labor force must be equipped with the abilities needed to adapt to new 

technologies. This study provides a foundation for organizations and policymakers to design training programs that meet 

the needs of a technology-based world. These programs can help make employees labor market competitive and perform 

their tasks efficiently despite automation transforming the industry. The research highlights the need to develop a 

workforce that not only possesses technological proficiency but is also adaptable to withstand the constant changes in the 

work environment, thus facilitating the sustainable development of the logistics industry in the era of artificial intelligence. 

Overall, the findings of this research have wide-ranging implications for organizational management, skill acquisition 

by the labor force, social policy, and academic research. By examining the relationships between AI-autonomous robots 

and employees' work dynamics and flexibility, the research provides critical insights that can guide the digitalization of the 

logistics industry and help navigate the challenges and opportunities presented by automation. These insights will enable 

organizations to facilitate an effective, sustainable, and socially responsible transition to a future driven by AI. 

 

5.3. Limitation of the Study 

Due to the focus of the research being on an investigation that requires data for analysis, there is a possibility that 

problems related to data availability and reliability may arise. It might be difficult to obtain consistent and comprehensive 

statistics about worker dynamics and productivity changes, since technological advancements are occurring at a very rapid 

rate and adoption rates of AI-powered robots will vary across firms. Firms can be at different stages of AI implementation, 

and therefore, impacts may also differ, affecting the generalizability of results in this regard. 

Second, there is the possibility of the scope of research issues. Artificial Intelligence-driven robots are a heterogeneous 

collection of technologies and applications, with every single type having different impacts on work relations and 

productivity levels. In this case, this research could be targeting only specific kinds of robots or using them under limited 

circumstances, perhaps not considering other technologies relevant to the result. Because of this, the findings may not be 

indicative of the broad range of impacts generated by logistics robots that are equipped with this intelligence. 

Thirdly, the dynamism in market characteristics may limit the scope of the research study. Changes in technology and 

market status have different implications for how AI-powered robots will be applied and implemented in the logistics 

industry, which is still evolving over time [14]. As a result, the results might have no applicability or relevance over a long 

period, since they are simply a snapshot of an environment that is in rapid evolution [30]. 

Furthermore, because the study only focused on AI robots and their short-term effects, other factors that could 

influence the dynamics and outcomes for workers were not considered. External elements such as economic declines, 

newly established regulations, and increasing competition could potentially interfere with the effects of AI robots, making 

it more challenging to draw specific conclusions from the research study as well [42].  

Lastly, worker dynamics and productivity may be difficult to measure. Metrics used to assess the effect of AI-powered 

robots on productivity might fail to consider key qualitative factors such as job quality and employee satisfaction. For 

example, as highlighted by Hentout et al. [45], these oversights sometimes lead to failures of greater understanding about 

how automation impacts people performing the logistics work. 

Results and conclusions from the present study should thus be considered carefully, in view of the limitations 

concerning data availability, scope, industry dynamism, exogenous influences, and measurement-related issues. However, 

this study provides some useful insights into the impacts of AI-powered robots. 

 

5.4. Recommendations for Future Study 

Based on the context and implications of research, there is an enormous scope for further research in the domain of AI-

based robotics, labor trends, and productivity in the logistics industry. Since the logistics industry is expanding further 

through automation, understanding the long-term and broader implications of AI-based technologies is essential. While the 

conclusions derived from the research are useful, there are some points that have yet to be explored or need to be elaborated 

upon in an attempt to form a wider perspective of the complexity involved in implementing AI in logistics operations. 

One of the areas of future study is the long-term impact of AI-fitted robots on employees' satisfaction, motivation, and 

quality of work. While this study is interested in the immediate relationship between robotics, labor patterns, and 

productivity, it does not consider how robotics impacts the long-term emotional and psychological well-being of 

employees. With more AI-based systems entering the logistics sector, understanding how these systems influence labor 

functions over time will be essential for organizations that must design an optimal work environment. Future research 

should investigate the impact of continuous interaction with AI systems on employee job satisfaction, career progression, 

and motivation [43]. The study could also examine potential burnout or job dissatisfaction concerning the pressures 

involved in keeping pace with rapidly evolving technology and how companies can mitigate these to maintain their 

workers' motivation and engagement. 

Also, future studies can investigate the role of AI-fitted robotics in redefining the character of work for logistics 

companies. While the current study only pinpoints labor dynamics and flexibility of employees, future studies can examine 

the effect of AI systems on organizational structure, job hierarchy, and decision-making. For example, increased reliance 

on automation can require changes in leadership, communication, and collaboration. Understanding how these changes 
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affect the effectiveness of work processes and employees' outlook towards their jobs would be critical in informing 

organizations that want to implement AI [44]. Research may explore how management and leadership need to cope with 

the implementation of AI and how adaptation to new mechanisms of labor organizing can be effectively managed. 

An encouraging direction for forthcoming studies would involve designing and analyzing reskilling and upskilling 

training packages for enabling workers to tackle AI-enabled robotics challenges. In this changing nature of job 

requirements with the integration of AI systems, workers would need new learning competencies so they could be a 

relevant source in the future labor force. This study highlights the importance of worker adaptability in facilitating 

productivity, but subsequent studies can investigate the most critical capabilities employees require to function efficiently 

with AI systems in logistics. Studies can be carried out on the planning, execution, and effectiveness of training programs 

that equip workers with technological and interpersonal skills needed in an open human-robot working environment. 

Moreover, research can explore the potential for individualized training plans that are based on the degree of employee 

adaptability and skills, in such a way that all employees, regardless of initial levels of proficiency, can easily integrate AI 

technologies into their work [45]. 

In addition to examining employee training, other research could explore the social impact of AI-based robots in 

logistics, specifically regarding job displacement, income distribution, and broader socioeconomic implications of 

automation. As automation continues to displace some tasks, there is growing concern about extreme job loss, especially 

among lower-skilled workers. Although this study identifies the potential social effects of automation, further research can 

provide in-depth insights into the consequences of AI adoption on income disparity, employment patterns, and social 

mobility [46]. Studies can analyze the ways in which companies and policymakers can reduce the issue of job loss by 

considering alternatives such as the redistribution of workers, government intervention, and social welfare programs. In 

addition, studies can evaluate the effect of policies aimed at mitigating the adverse effects of automation, such as universal 

basic income, wage subsidies, and retraining programs, to guarantee that the advantages of AI-based logistics are shared 

equitably among society. 

Studies can also examine the relationship between AI-based robotics and operational productivity in other sectors 

beyond logistics in the future. Although this research provides valuable information on the logistics industry, AI 

technologies are also being applied in many other industries, such as manufacturing, healthcare, and retail. Multi-

disciplinary research on how the impact of AI integration affects productivity in various industries may offer valuable 

insights into the overall implications of automation. Through observation of the interactions between AI-enabled robotics 

and labor dynamics and output in diverse workplace settings, emerging research can potentially provide cross-sector best 

practices to companies interested in leveraging AI-based technologies as forces for competitive leadership. 

Finally, as AI-based technologies rapidly become outdated, research in the future should place equal importance on the 

ethical and legal dimensions of adopting AI-enabled robots as part of organizational work arrangements. As AI becomes 

more autonomous and has the capacity to make choices typically made by human beings, concerns surrounding 

accountability, privacy, and fairness in AI algorithms arise [47]. Research can investigate how companies can secure the 

use of AI technologies to ensure they are applied practically, ethically, and responsibly, with a focus on maintaining 

fairness, transparency, and accountability in automated decision-making. Moreover, studies can examine the regulation of 

AI deployment in the workforce, including issues related to workers' rights, labor laws, and the management of AI 

technologies in the workplace. 

Lastly, the findings of this study provide the basis for studying the convergence of AI robotics, labor dynamics, and 

productivity within the logistics industry. By addressing gaps identified within this research and evaluating the 

consequences of AI technology on workers, organizations, and society, further research can aid in developing plans and 

policies to enable AI adoption to achieve its greatest benefits and lowest costs. This will ensure that the transition to AI-

based workplaces is not only effective but also socially equitable, creating avenues for sustainable growth in the logistics 

industry and beyond. Future research can also adopt best practices from earlier studies that used a quantitative methodology 

[48, 49]. 

 

5.5. Conclusion 

The findings of this study provide a comprehensive overview of the interface between AI-driven robots, employment 

dynamics, employees' flexibility, and logistics productivity [50]. The research highlights the revolutionary impact of AI-

based technology on operational productivity, with pointers on how it can boost the productivity of logistics operations to a 

tremendous level [51]. Through the study of AI robotics, the research affirms that the installation of automation technology 

directly affects productivity through increased accuracy in operations, reduced human errors, and increased efficiency in 

activities such as transportation and inventory [52]. This finding agrees with previous research that underscores the 

capability of AI to enhance the optimization of activities and increase throughput toward the general profitability of 

logistics companies [53]. Moreover, the study analyzes the key role of workforce dynamics in determining productivity 

outcomes in AI-based environments [54]. The study illustrates that a positive workforce, including teamwork, 

communication, and leadership support, plays a key role in the successful absorption and integration of AI robots [55]. It 

highlights that a highly educated and flexible workforce can play a significant role in maximizing the potential of 

automation. Companies that invest in establishing positive working relationships and in employee training to work with 

robotic systems are likely to achieve greater productivity and smoother integration into an automated society. The study 

also emphasizes employee flexibility in AI adoption [56]. Flexible and adaptable employees are better positioned to deal 

with the challenges of new technologies, thus being more effective in cooperating with AI-driven systems [57]. The 
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research confirms that flexibility is an important driver of productivity, as adaptable employees are responsible for the 

smooth integration of robot systems into daily operations [58]. This finding suggests that organizations must prioritize 

building an employee pool that is not only technologically competent but also able to keep pace with technological changes 

in the rapidly changing work environment. Finally, the study reveals that employee flexibility, AI-driven robotics, and 

labor dynamics, as combined factors, account for a significant majority of productivity differences [59]. The combined 

impact of all these drivers emphasizes the interconnectedness of technology, labor, culture, and worker traits as 

productivity return drivers [60]. The research offers implications for organizations that are keen on maintaining a balance 

between embracing AI technology and obtaining a motivated, skilled, and flexible workforce required to sustain it [61]. 

Generally, the research contributes to the body of knowledge regarding the complexities of AI adoption in the logistics 

industry, providing actionable advice for companies keen on optimizing productivity while avoiding the pitfalls of 

automation. 

 

References 
[1] V. Soumpenioti and A. Panagopoulos, "AI technology in the field of logistics," in Proceedings of the 18th International 

Workshop on Semantic and Social Media Adaptation & Personalization (SMAP 2023) (pp. 1–6). IEEE. 

https://doi.org/10.1109/SMAP59435.2023.10255203, 2023.  

[2] S. Yeniyurt and S. Carnovale, Digitization in supply chain management. WORLD SCIENTIFIC eBooks, 2023. 

https://doi.org/10.1142/13686 

[3] E. Mirzazadeh and M. R. Rostami, "AI adoption in production: Encouraging and discouraging factors in swedish 

manufacturing firms as case study. DIVA," Master’s Thesis, Jönköping International Business School, Jönköping University, 

Jönköping, Sweden, 2024.  

[4] M. Urwin, "Will a robot take your job? AI & the future of jobs built," 2024.  

[5] A. Goyal and R. Aneja, "Artificial intelligence and income inequality: Do technological changes and worker's position 

matter?," Journal of Public Affairs, vol. 20, no. 4, p. e2326, 2020.  https://doi.org/10.1002/pa.2326 

[6] M. Soori, B. Arezoo, and R. Dastres, "Artificial intelligence, machine learning and deep learning in advanced robotics, a 

review," Cognitive Robotics, vol. 3, pp. 54-70, 2023.  https://doi.org/10.1016/j.cogr.2023.04.001 

[7] M. M. Rahman, F. Khatun, I. Jahan, R. Devnath, and M. A.-A. Bhuiyan, "Cobotics: The evolving roles and prospects of next‐

generation collaborative robots in industry 5.0," Journal of Robotics, vol. 2024, no. 1, p. 2918089, 2024.  

https://doi.org/10.1155/2024/2918089 

[8] D. Kaul and R. Khurana, "Ai-driven optimization models for e-commerce supply chain operations: Demand prediction, 

inventory management, and delivery time reduction with cost efficiency considerations," International Journal of Social 

Analytics, vol. 7, no. 12, pp. 59-77, 2022.  

[9] M. Waqar, I. Bhatti, and A. H. Khan, "AI-powered automation: Revolutionizing industrial processes and enhancing operational 

efficiency," Revista de Inteligencia Artificial en Medicina, vol. 15, no. 1, pp. 1151-1175, 2024.  

[10] S. Ivanov, M. Kuyumdzhiev, and C. Webster, "Automation fears: Drivers and solutions," Technology in Society, vol. 63, p. 

101431, 2020.  https://doi.org/10.1016/j.techsoc.2020.101431 

[11] S. K. Lodhi, A. Y. Gill, and I. Hussain, "AI-powered innovations in contemporary manufacturing procedures: An extensive 

analysis," International Journal of Multidisciplinary Sciences and Arts, vol. 3, no. 4, pp. 15-25, 2024.  

https://doi.org/10.47709/ijmdsa.v3i4.4616 

[12] K. K. R. Yanamala, "Strategic implications of AI integration in workforce planning and talent forecasting," Journal of 

Advanced Computing Systems, vol. 4, no. 1, pp. 1-9, 2024.  https://doi.org/10.69987/JACS.2024.40101  

[13] S. Dabic-Miletic, "The challenges of integrating AI and robotics in sustainable WMS to improve supply chain economic 

resilience," Journal of Industrial Intelligence, vol. 2, no. 2, pp. 119-131, 2024.  https://doi.org/10.56578/jii020205 

[14] M. Ahmed, A. G. Khan, and V. R. Naidu, "Possible impact of robotics and artificial intelligence on oman’s logistics sector: A 

review," Journal of Student Research, 2020.  https://doi.org/10.47611/jsr.vi.964 

[15] D. Joshi and D. Masih, "Enhancing employee efficiency and performance in industry 5.0 organizations through artificial 

intelligence integration," European Economic Letters, vol. 13, no. 4, pp. 300-315, 2023.  

[16] A. Dhaliwal, "Reinventing logistics: Use of AI & robotics technologies," in Proceedings of the 1st International Conference on 

Business Research and Innovation (ICBRI 2021) (pp. 147–157). Excel India Publishers, 2021.  

[17] H. O. Khogali and S. Mekid, "The blended future of automation and AI: Examining some long-term societal and ethical impact 

features," Technology in Society, vol. 73, p. 102232, 2023.  

[18] B. Vermeulen, J. Kesselhut, A. Pyka, and P. P. Saviotti, "The impact of automation on employment: just the usual structural 

change?," Sustainability, vol. 10, no. 5, p. 1661, 2018.  

[19] A. P. a. S. Kumar, "AI's effect on employment displacement and the future of work," Knowledgeable Research: A 

Multidisciplinary Peer-Reviewd Refereed Journal, vol. 3, no. 03, pp. 43-55, 2024.  

[20] G. Cachat-Rosset and A. Klarsfeld, "Diversity, equity, and inclusion in artificial intelligence: An evaluation of guidelines," 

Applied Artificial Intelligence, vol. 37, no. 1, p. 2176618, 2023.  https://doi.org/10.1080/08839514.2023.2176618 

[21] X. Yu, S. Xu, and M. Ashton, "Antecedents and outcomes of artificial intelligence adoption and application in the workplace: 

The socio-technical system theory perspective," Information Technology & People, vol. 36, no. 1, pp. 454-474, 2023.  

[22] L. Pietrantoni et al., "Integrating collaborative robots in manufacturing, logistics, and agriculture: Expert perspectives on 

technical, safety, and human factors," Frontiers in Robotics and AI, vol. 11, p. 1342130, 2024.  

[23] S. Chowdhury, P. Budhwar, P. K. Dey, S. Joel-Edgar, and A. Abadie, "AI-employee collaboration and business performance: 

Integrating knowledge-based view, socio-technical systems and organisational socialisation framework," Journal of Business 

Research, vol. 144, pp. 31-49, 2022.  

[24] B. Ferreira and J. Reis, "A systematic literature review on the application of automation in logistics," Logistics, vol. 7, no. 4, p. 

80, 2023.  

[25] A. Hasija and T. L. Esper, "In artificial intelligence (AI) we trust: A qualitative investigation of AI technology acceptance," 

Journal of Business Logistics, vol. 43, no. 3, pp. 388-412, 2022.  

https://doi.org/10.1109/SMAP59435.2023.10255203
https://doi.org/10.1142/13686
https://doi.org/10.1002/pa.2326
https://doi.org/10.1016/j.cogr.2023.04.001
https://doi.org/10.1155/2024/2918089
https://doi.org/10.1016/j.techsoc.2020.101431
https://doi.org/10.47709/ijmdsa.v3i4.4616
https://doi.org/10.69987/JACS.2024.40101
https://doi.org/10.56578/jii020205
https://doi.org/10.47611/jsr.vi.964
https://doi.org/10.1080/08839514.2023.2176618


 
 

               International Journal of Innovative Research and Scientific Studies, 8(5) 2025, pages: 2083-2096
 

2095 
 

[26] V. N. Jain, "Robotics for supply chain and manufacturing industries and future it holds," International Journal of Engineering 

Research & Technology, vol. 8, pp. 66-79, 2019.  

[27] B. Dellot and F. Wallace-Stephens, The age of automation. London: RSA Action and Research Centre, 2017.  

[28] C. Cimini, A. Lagorio, F. Pirola, and R. Pinto, "How human factors affect operators' task evolution in Logistics 4.0," Human 

Factors and Ergonomics in Manufacturing & Service Industries, vol. 31, no. 1, pp. 98-117, 2021.  

[29] A. S. George, "Automated futures: Examining the promise and peril of AI on jobs, productivity, and work-life balance," 

Partners Universal Innovative Research Publication, vol. 2, no. 6, pp. 1-17, 2024.  

[30] J. A. Bayona, A. Caballer, and J. M. Peiró, "The relationship between knowledge characteristics’ fit and job satisfaction and 

job performance: The mediating role of work engagement," Sustainability, vol. 12, no. 6, p. 2336, 2020.  

[31] H. Younis, O. M. Bwaliez, M. H. Garibeh, and B. Sundarakani, "Empirical study of robotic systems implementation to 

corporate performance in manufacturing sector," International Journal of Productivity and Performance Management, 2024.  

[32] A. M. Damnjanović, M. D. Rašković, and D. M. Janković, "Leadership approaches in managing ai-driven process automation 

for small and medium-sized enterprises," SCIENCE International Journal, vol. 3, no. 4, pp. 47–51, 2024.  

[33] A. Agote-Garrido, A. M. Martín-Gómez, and J. R. Lama-Ruiz, "Manufacturing system design in industry 5.0: incorporating 

sociotechnical systems and social metabolism for human-centered, sustainable, and resilient production," Systems, vol. 11, no. 

11, p. 537, 2023.  

[34] T. Bergin, An introduction to data analysis. Thousand Oaks, CA: SAGE, 2018.  

[35] M. M. Rahman, "Sample size determination for survey research and non-probability sampling techniques: A review and set of 

recommendations," 2023. http://www.scientificia.com/index.php/JEBE/article/view/201 

[36] N. Youssef, M. Saleeb, A. Gebreal, and R. M. Ghazy, "The internal reliability and construct validity of the evidence-based 

practice questionnaire (EBPQ): Evidence from healthcare professionals in the eastern mediterranean region," in Healthcare, 

2023, vol. 11, no. 15: MDPI, p. 2168.  

[37] P. K. Ozili, "The acceptable r-square in empirical modelling for social science research," SSRN Electronic Journal, p. 115769, 

2023.  https://doi.org/10.2139/ssrn.4128165 

[38] M. Ghobakhloo, S. Asadi, M. Iranmanesh, B. Foroughi, M. F. Mubarak, and E. Yadegaridehkordi, "Intelligent automation 

implementation and corporate sustainability performance: The enabling role of corporate social responsibility strategy," 

Technology in Society, vol. 74, p. 102301, 2023.  

[39] J. Moats, "Preparing for the future of work and the development of expertise," Expertise at Work: Current and Emerging 

Trends, pp. 197-224, 2021.  

[40] J. O. Olurin, F. Okonkwo, T. Eleogu, O. O. James, N. L. Eyo-Udo, and R. E. Daraojimba, "Strategic HR management in the 

manufacturing industry: balancing automation and workforce development," International Journal of Research and Scientific 

Innovation, vol. 10, no. 12, pp. 380-401, 2024.  

[41] L. Barbieri, C. Mussida, M. Piva, and M. Vivarelli, "Testing the employment impact of automation, robots and AI: A survey 

and some methodological issues," IZA Discussion Papers. No. 12612, 2019. https://hdl.handle.net/10419/207437 

[42] S. Sutrisno, A. D. Kuraesin, S. Siminto, I. Irawansyah, and A. M. A. Ausat, "The role of information technology in driving 

innovation and entrepreneurial business growth," Jurnal Minfo Polgan, vol. 12, no. 1, pp. 586-597, 2023.  

[43] A. Braganza, W. Chen, A. Canhoto, and S. Sap, "Gigification, job engagement and satisfaction: The moderating role of AI 

enabled system automation in operations management," Production Planning & Control, vol. 33, no. 16, pp. 1534-1547, 2022.  

https://doi.org/10.1080/09537287.2021.1882692 

[44] F. T. Tschang and E. Almirall, "Artificial intelligence as augmenting automation: Implications for employment," Academy of 

Management Perspectives, vol. 35, no. 4, pp. 642-659, 2021.  

[45] A. Adel, "The convergence of intelligent tutoring, robotics, and IoT in smart education for the transition from industry 4.0 to 

5.0," Smart Cities, vol. 7, no. 1, pp. 325-369, 2024.  

[46] N. Guo, "Hollowing out of opportunity: Automation technology and intergenerational mobility in the United States," Labour 

Economics, vol. 75, p. 102136, 2022.  

[47] O. Selesi-Aina, N. E. Obot, A. O. Olisa, M. O. Gbadebo, O. Olateju, and O. O. Olaniyi, "The future of work: A human-centric 

approach to AI, robotics, and cloud computing," Journal of Engineering Research and Reports, vol. 26, no. 11, p. 10.9734, 

2024.  

[48] C. Wider and W. Wider, "Effects of Metacognitive Skills on Physics Problem-Solving Skills among Form Four Secondary 

School Students," Journal of Baltic Science Education, vol. 22, no. 2, pp. 357-369, 2023.  

[49] Y. Jiang, S. I. N. W. Abdullah, B. H. J. Lim, R. Wang, and K. T. Phuah, "The role of marketing stimuli and attitude in 

determining post-COVID buying decisions toward organic food products: evidence from retail consumers in Beijing, China," 

Frontiers in Sustainable Food Systems, vol. 7, p. 1051696, 2023.  

[50] S. Ahmed, R. Haque, A. R. bin S Senathirajah, B. Chowdhury, and M. I. Khalil, "Examining the mediation effect of 

organizational response towards covid-19 on employee satisfaction in SMEs," International Journal of Operations and 

Quantitative Management, vol. 28, no. 2, pp. 461-485, 2022.  

[51] R. Haque, A. R. S. Senathirajah, and A. P. A. Kow, "Factors affecting customer’s satisfaction and loyalty in hospitals in 

China," Asian Journal of Technology & Management Research, vol. 10, no. 1, pp. 101-115, 2020.  

[52] N. Wickneswary et al., "Factors influencing college students' educational enrolment choice in private higher education 

institution in Klang Valley, Malaysia," Kurdish Studies, vol. 12, no. 2, pp. 3674-3693, 2024.  

[53] C. L. Ramalingam, R. Haque, K. Jumbulingam, N. Salehhudin, L. Manickam, and S. Devasia, "Gender impeded: The lived 

experiences of transgenders at the workplace," International Journal of Religion, vol. 5, no. 4, pp. 150-162, 2024.  

https://doi.org/10.61707/afg0gr17 

[54] K. Umesh, A. Senathirajah, G. Connie, and R. Haque, "Examining factors influencing blockchain technology adoption in air 

pollution monitoring," International Journal of Intelligent Systems and Applications in Engineering, vol. 11, pp. 334-344, 

2023.  

[55] R. Haque, T. A. Siddiqui, L. H. San, and F. M. B. O. Din, "Data visualization: A study of tools and challenges," MAHSA 

International Journal of Business and Social Sciences, vol. 2, no. 1, pp. 71-78, 2022.  

http://www.scientificia.com/index.php/JEBE/article/view/201
https://doi.org/10.2139/ssrn.4128165
https://hdl.handle.net/10419/207437
https://doi.org/10.1080/09537287.2021.1882692
https://doi.org/10.61707/afg0gr17


 
 

               International Journal of Innovative Research and Scientific Studies, 8(5) 2025, pages: 2083-2096
 

2096 
 

[56] R. A. Aziz et al., "Leadership in project management: A study of the relationship between leadership styles and project 

success," Res Militaris, vol. 12, no. 4, pp. 1900-1907, 2022.  

[57] B. Chawdhury, R. Haque, A. Senathirajah, M. Khalil, and S. Ahmed, "A structural path study modelling factors influencing 

social entrepreneurship intention: A Bangladeshi youth case study," International Journal of Operations and Quantitative 

Management, vol. 28, no. 2, pp. 418-440, 2022.  

[58] P. Haibin, A. Senathirajah, G. Connie, and R. Haque, "Investigating Pull Factors in International Tourist Travel Motivation: An 

Empirical Analysis on the Malaysian Tourism Industry," Baltic Journal Of Law & Politics, vol. 15, no. 2, pp. 564-576, 2022.  

[59] M. I. Khalil, R. Haque, A. Senathirajah, G. Connie, and B. Chawdhury, "Entrepreneurial leadership on SME’s performance in 

Malaysia," International Journal of Health Sciences, vol. 6, pp. 10758-10775, 2022.  

[60] S. Narayanan et al., "Workplace romance and organisational performance: A case study of malaysian organizations," 

International Journal of Instructional Cases, vol. 8, no. 1, pp. 121-134, 2024.  

[61] R. Haque, A. R. b. S. Senathirajah, M. I. Khalil, S. Z. Qazi, and S. Ahmed, "A structural path analysis Bangladeshi SMEs’ 

sustainability through social media marketing," Sustainability, vol. 16, no. 13, p. 5433, 2024.  

https://doi.org/10.3390/su16135433 
 

 

https://doi.org/10.3390/su16135433

