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Abstract: This study investigates the effect of automated system-enhanced supply chain processes on
job redundancy and workforce adaptability among logistics companies in Delta State. Utilizing an
econometric approach with Ordinary Least Squares (OLS), data were collected from 118 respondents
across various firms to analyze the relationships between key technological variables and employment
dynamics. The study considers six independent variables: Level of supply chain automation, Use of
advanced technology, Automated inventory systems, Real-time tracking adoption, Digitalization in
procurement and logistics, and Integration of automated systems. Two dependent variables are
examined: Automation-related layoffs (Model 1) and Proficiency with automated systems (Model 2). In
Model 1, the regression results reveal that Level of supply chain automation (=0.321, p<0.01), Use of
advanced technology (B=0.278, p<0.05), and Integration of automated systems (B=0.245, p<0.05)
significantly contribute to automation-related layoffs, indicating that higher automation levels and
technology adoption are associated with increased job redundancies. Conversely, Automated inventory
systems (f=0.134, p>0.05), Real-time tracking adoption (p=0.089, p>0.05), and Digitalization
(B=0.112, p>0.05) were not statistically significant. In Model 2, Proficiency with automated systems is
positively influenced by Use of advanced technology (B=0.366, p<0.01), Digitalization ($=0.232,
p<0.05), and Integration of automated systems (=0.198, p<0.05), suggesting that technological
integration enhances workforce skills and adaptability. Level of supply chain automation ($=0.095,
p>0.05) and Automated inventory systems (f=0.072, p>0.05) did not significantly affect proficiency.
The findings underscore that while increased automation and technological adoption may lead to job
redundancies, they simultaneously contribute to workforce skill enhancement when proper training and
digitalization are prioritized. Accordingly, logistics firms should develop comprehensive retraining
programs to facilitate workforce adaptability and mitigate unemployment risks associated with
automation. Policymakers should also encourage investments in employee up skilling to maximize the
benefits of technological advancements while minimizing adverse employment effects.

Keywords: Supply chain automation, Advanced technology, Automated inventory systems,
Real-time tracking, Digitalization, Automated systems integration, Job redundancy, Workforce
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1. INTRODUCTION

The advent of automation in supply chain management has revolutionized the logistics industry
worldwide, marking a significant shift from traditional manual processes to technologically driven
systems. Historically, supply chains operated primarily through manual coordination, paperwork,
and human labour, which often resulted in inefficiencies, delays, and higher operational costs
(Christopher, 2016). The development of automated systems—such as warehouse management
systems (WMS), transportation management systems (TMS), and robotics—has drastically
enhanced the speed, accuracy, and efficiency of logistics operations. These technological
innovations are characterized by their ability to facilitate real-time data sharing, optimize routing,
and automate repetitive tasks, thereby reducing human error and improving service delivery
(Baryannis, Dani, & Antoniou, 2019). As a result, many logistics firms have increasingly integrated
automated systems into their supply chain processes to remain competitive in a rapidly evolving
global marketplace. This historical trajectory underscores the basic characteristic of automation as a
catalyst for operational excellence, which has now become a core component of modern supply
chain strategies. Despite the numerous advantages associated with automated supply chain
processes, such as cost reduction, increased throughput, and enhanced accuracy, their
implementation has also raised critical concerns related to employment and workforce stability. The
focus of this study is on how automated systems—by streamlining operations—affect job
redundancy and workforce adaptability among logistics companies in Delta State. The automation
of tasks traditionally performed by manual labour, such as sorting, inventory management, and
transportation scheduling, has led to significant displacement of operational and technical staff in
many firms (Frey & Osborne, 2017). While automation improves efficiency, it simultaneously
threatens job security for workers whose roles become obsolete, creating a latent problem that has
not been adequately addressed by stakeholders. This focus is crucial because, although
technological progress promises economic benefits, it also raises social and employment-related
challenges that require urgent attention.

The latent problem that prompted this study stems from the observed increase in automation
adoption within logistics firms without corresponding strategies for workforce transition. Various
efforts have been made by industry stakeholders—including government agencies, corporate
management, and labour unions—to address the implications of automation on employment. For
instance, some logistics companies have initiated retraining programs and skill development
initiatives aimed at equipping workers with new competencies relevant to automated systems (ILO,
2018). However, these efforts have often been limited in scope, poorly coordinated, or inadequately
funded, resulting in only partial mitigation of job redundancies. Moreover, many workers remain
apprehensive about their future employability, leading to a decline in morale and productivity. This
gap between technological advancement and workforce preparedness highlights the need for a more
comprehensive understanding of how automation influences employment dynamics and what
measures can effectively facilitate workforce adaptability. Efforts by stakeholders to mitigate the
negative impacts of automation have thus far yielded limited success, mainly due to systemic
challenges such as inadequate policy frameworks, lack of strategic planning, and resistance to
change among workers. Governments and industry associations have introduced policies on
automation and labour rights, but these often lack enforcement or fail to address the specific needs
of logistics firms in regions like Delta State (Oyer, Schaefer & Schmitt, 2020). Similarly, corporate
social responsibility initiatives focusing on employee retraining have been sporadic and insufficient
to cope with the scale of job redundancies caused by automation. Consequently, a significant
portion of the workforce remains vulnerable to unemployment, exacerbating social inequalities and
economic instability. This underscores the importance of developing targeted, context-specific
strategies that not only promote technological advancement but also prioritize workforce resilience
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and adaptability. Addressing the latent problem of job redundancy and workforce adaptability in the
context of automated supply chain processes is vital for sustainable development in the logistics
sector. Automation offers numerous benefits, including reduced operational costs, improved
delivery times, and increased competitiveness for firms. However, these benefits can only be fully
realized if the workforce can effectively adapt to new technological environments. Workforce
adaptability entails continuous training, skills upgrading, and flexibility in job roles, which can lead
to higher employee morale, job satisfaction, and retention (Kok, 2020). Moreover, a resilient
workforce capable of working alongside automated systems can foster innovation and continuous
improvement within organizations. The benefits extend beyond individual firms, contributing to
national economic growth and social stability by minimizing unemployment and reducing social
disparities.

The growing reliance on automated systems in supply chain processes necessitates a concerted
effort among all stakeholders - government, industry, educational institutions, and workers - to
develop comprehensive frameworks for workforce transition. These frameworks should emphasize
not only technological investment but also human capital development, emphasizing lifelong
learning and skill diversification (ILO, 2019). Collaboration among stakeholders can foster
innovative solutions, such as public-private partnerships for retraining programs, policy incentives
for workforce up skilling, and inclusive growth strategies that prioritize vulnerable groups.
Addressing the latent problem of job redundancy through such multifaceted approaches will ensure
that automation becomes a driver of inclusive economic growth rather than a source of social
inequality. The ultimate goal is to create a sustainable supply chain ecosystem where technological
progress and workforce resilience coexist, ensuring long-term competitiveness and social harmony.
The background of this study highlights the transformative effect of automation on supply chain
processes within the logistics industry, emphasizing both its potential benefits and the challenges it
poses. While automation enhances operational efficiency and competitiveness, it also introduces
significant risks of job redundancy, particularly among operational and technical staff. The efforts
made thus far by stakeholders have been insufficient to fully address these challenges, often due to
systemic limitations and inadequate policy responses. Consequently, there is an urgent need for
comprehensive strategies that facilitate workforce adaptability, ensuring that technological
advancements do not come at the expense of employment stability

Statement of the Problem

The immediate problem that informed this study is the increasing adoption of automated system-
enhanced supply chain processes by logistics companies in Delta State, which has led to significant
job redundancies among operational and technical staff. While automation promises improved
efficiency, faster delivery, and cost reductions, it concurrently displaces workers whose roles
become obsolete, creating a pressing employment crisis within the local logistics sector (Frey &
Osborne, 2017). Despite efforts by some companies and policymakers to mitigate these adverse
effects through retraining programs and policy incentives, these interventions have largely been
insufficient or ineffective in preventing widespread unemployment and underemployment. The core
issue remains unaddressed: how can logistics firms leverage automation benefits while ensuring
workforce adaptability and minimizing redundancy? This problem is critical because unchecked job
losses could undermine social stability and economic development in Delta State. This problem is
highly topical and recent, as the COVID-19 pandemic accelerated the adoption of automation and
digital technologies across supply chains globally, including Nigeria (Dutta et al., 2021). The
pandemic exposed vulnerabilities in traditional supply chain models, prompting a surge in
automation to ensure resilience and continuity. However, the rapid pace of technological change has
outstripped the capacity of many local firms and their workforces to adapt effectively, exacerbating
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fears of unemployment and skill obsolescence. Given the current global and regional economic
uncertainties, understanding the dynamics of automation’s impact on employment within Delta
State’s logistics industry is both timely and urgent. Empirical investigation into these issues is
warranted to develop context-specific strategies for workforce resilience, which are currently
underexplored in the Nigerian setting.

Previous researchers have attempted to address the problem of automation-induced job
redundancies through various interventions, such as retraining initiatives, policy reforms, and
technological investments. For example, Oyer et al. (2020) examined government-led retraining
programs in Nigeria but noted limited scope and low participation rates, which failed to
significantly reduce unemployment caused by automation. Similarly, studies have highlighted that
many firms lack the strategic frameworks to harmonize technological advancement with workforce
development (Kok, 2020). Despite these efforts, the results have been disappointing, revealing a
persistent gap between technological progress and effective human resource adaptation. This failure
underscores the need for more nuanced, locally tailored research to understand the specific
challenges faced by logistics companies in Delta State and to identify sustainable solutions. If this
research is not conducted, the consequences could be severe for the local economy and society.
Continued automation without adequate workforce adaptation strategies may lead to rising
unemployment, increased poverty levels, and social unrest in Delta State. The region’s economic
resilience could be undermined if a significant portion of the workforce remains unprepared for the
technological shifts occurring within the industry. Furthermore, without empirical evidence to
inform policy and corporate strategies, efforts to balance automation benefits with employment
stability will remain ineffective or misaligned with local realities. This research aims to fill this
critical gap by providing data-driven insights into how logistics companies in Delta State can
implement automated supply chain processes while fostering workforce adaptability, thereby
ensuring sustainable growth and social stability.

Objective of the Study

The main objective of the study is to examine the effect of automated system-enhanced supply
chain processes and their effect on job redundancy and workforce adaptability among logistics
companies in Delta State. Specifically the study intends to:

1. Ascertain the effect of automated system-enhanced supply chain processes on job redundancy.

2. Determine the effect of automated system-enhanced supply chain processes on workforce
adaptability among logistics companies in Delta State

Hypotheses of the Study

Hoi: Automated system-enhanced supply chain processes have no significant effect on job
redundancy among logistics companies in Delta State.

Ho: Automated system-enhanced supply chain processes have no significant effect on workforce
adaptability among logistics companies in Delta State

2. THEORETICAL FRAMEWORK

The theoretical framework for this study is grounded in Frederick Winslow Taylor’s Scientific
Management Theory (1911), which emphasizes the systematic analysis and optimization of work
processes to improve efficiency and productivity. Taylor proposed that through scientific analysis
of tasks and the careful selection and training of workers, organizations could maximize output
while minimizing redundant efforts. This theory assumes that work processes can be rationalized
and standardized, and that workers are primarily motivated by economic incentives to increase
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productivity. In the context of automation, Taylor’s principles suggest that integrating automated
systems can streamline operations, reduce manual labor, and potentially lead to job redundancies if
tasks are fully mechanized (Taylor, 1911). The theory also implies that workers need to adapt to
new roles and workflows created by technological innovations to maintain productivity.

The core assumptions of Taylor’s Scientific Management include the belief that work can be
scientifically studied and optimized, that there is a single best way to perform tasks, and that
workers are primarily motivated by monetary rewards. It presumes a clear hierarchy and division of
labour, with management responsible for designing efficient work systems and workers expected to
follow prescribed procedures. Applying this theory to the context of automated supply chain
processes suggests that logistics firms adopting automation are seeking to optimize workflows and
reduce inefficiencies. However, this shift may result in job redundancies for roles that become fully
automated, necessitating workforce adaptation and retraining. Thus, the theory provides a lens to
examine how technological efficiency gains can conflict with employment stability, highlighting
the importance of managing workforce transitions (Waring & Bishop, 2017).

In relation to this study, Taylor’s theory helps explain the potential consequences of automation on
employment within logistics companies in Delta State. As firms adopt automated systems to
enhance operational efficiency, there may be a reduction in manual or redundant roles, leading to
job displacement. At the same time, the theory underscores the need for workforce adaptability—
training employees to operate new automated systems and reorienting their skills to fit evolving job
requirements. This aligns with the study’s focus on understanding how automation affects job
redundancy and how workers in the logistics sector can adapt to these technological changes.
Consequently, Taylor’s principles serve as a foundation for analyzing the balance between
efficiency-driven automation and workforce management in contemporary supply chain processes.

3. METHODOLOGY
Research Design

This study adopts a descriptive survey research design. The primary purpose of this design is to
collect quantitative data that describe the current state of automated system implementation, job
redundancy, and workforce adaptability among logistics companies in Delta State. The survey
approach allows for the systematic gathering of information from a broad cross-section of
respondents, facilitating the analysis of relationships between technological automation and
employment dynamics within the industry. The descriptive nature of the study provides insights
into how automation influences workforce structures and adaptability, without manipulating any
variables.

Area of the Study

The geographical focus of this research is Delta State, Nigeria. Delta State is a significant
commercial hub with a vibrant logistics sector that plays a critical role in the movement of goods
and services across Nigeria and neighbouring regions. The choice of this area is motivated by its
strategic importance, the high adoption rate of automated systems in its logistics firms, and the need
to understand the workforce implications amid technological transformation in this locale.

Population of the Study

The population comprises all operational management and technical staff working within logistics
companies operating in Delta State. These include managers involved in decision-making processes
related to automation and technical personnel directly engaged in the operation and maintenance of
automated systems. The population is considered to be relatively homogeneous concerning their
roles related to automation and workforce management, ensuring that the data collected is relevant
and representative of the industry’s workforce affected by automation.
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Sample Size and Sampling Technique

A total of 118 respondents was used for the study which was determined using a stratified random
sampling method to ensure proportional representation of management and technical staff across
various logistics firms. The population is divided into two strata: management staff and technical
staff. From each stratum, respondents are randomly selected proportional to the size of that
subgroup within the population. This technique enhances the representativeness of the sample,
reduces sampling bias, and ensures that insights are reflective of different roles within the
companies.

Data Collection

Data collection involves gathering primary data through structured questionnaires. The
questionnaires are designed to capture information on respondents’ demographics, perceptions of
automation, job redundancy experiences, and workforce adaptability measures. The data collection
process includes visiting logistics firms within Delta State, administering questionnaires directly to
selected respondents, and providing guidance where necessary to ensure clarity and completeness of
responses.

Data Collection Instrument

The main instrument for data collection is a structured, self-administered questionnaire. The
questionnaire consists of closed-ended questions with Likert-scale items, multiple-choice questions,
and demographic inquiries. The instrument is developed based on existing literature and adapted to
the context of logistics firms in Delta State. It is pre-tested with a small subset of respondents to
ensure clarity, relevance, and reliability. The questionnaire captures key variables such as the level
of automation, perception of job redundancy, and adaptability strategies.

Method of Data Analysis

Data collected are coded and analyzed using descriptive statistics (frequencies, percentages, means,
and standard deviations) to summarize demographic data and responses. Inferential statistical
methods, specifically multiple regression analysis, are employed to examine the relationship
between automated system adoption (independent variable) and job redundancy and workforce
adaptability (dependent variables). The analysis is conducted using statistical software such as
SPSS ensuring rigor and accuracy in interpretation.

4. PRESENTATION EMPIRICAL RESULTS
Demographic Profile of Respondents
Table 1: Gender Distribution of Respondents

Gender Frequency Percentage (%)
Male 68 57.6

Female 50 42.4
Total 118 100

Source: Field Survey, 2025

The gender distribution among the respondents indicates a slight male dominance, with males
constituting approximately 57.6% of the sample. Females make up 42.4%, suggesting a relatively
balanced gender representation with a slight skew towards male participation. This balance ensures
that the insights gathered are reflective of diverse perspectives across gender lines.
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Table 2: Age Range of Respondents

Age Group (years) Frequency Percentage (%)
18-25 30 25.4
26-35 45 38.1
36-45 25 21.2
46-55 12 10.2
Above 55 6 5.1
Total 118 100

Source: Field Survey, 2025

The majority of respondents are within the 26-35 age bracket, accounting for 38.1% of the sample,
indicating a young workforce that is likely to be technologically savvy and adaptable to automation
changes. The 18-25 age group also represents a significant portion (25.4%), while older age groups
collectively make up about 35.5%. This age distribution suggests a predominantly young and
middle-aged demographic, which may influence attitudes towards technological adoption and
change management.

Table 3: Educational Qualification of Respondents

Education Level Frequency Percentage (%)
High School 20 16.9
Bachelor's Degree 65 55.1
Master's Degree or Higher 33 28.0
Total 118 100

Source: Field Survey, 2025

A majority of respondents hold at least a bachelor's degree (55.1%), with a considerable proportion
having pursued postgraduate studies (28%). Only a small segment (16.9%) has completed high
school. This education profile suggests that most respondents possess a solid educational
background, likely facilitating their understanding and engagement with automation technologies
and digital systems.

Descriptive Statistics

Table 4: Descriptive Statistics

Variable Mean S.D

Level of Supply Chain Automation 3.75 1.20
Use of Advanced Tech 3.50 1.10
Automated Inventory Systems 3.20 1.00
Real-time Tracking Adoption 3.80 1.30
Digitalization in Procurement & Logistics 3.65 1.15
Integration of Automated Systems 3.70 1.25

Source: Field Survey, 2025

The descriptive statistics provide an overview of the central tendency and variability for each
variable in Model 1. The means indicate the average levels of each factor within the dataset. For
instance, the average "Level of Supply Chain Automation" is approximately 3.75 on the scale used,
suggesting a moderate to high level of automation across the sample. Similarly, the average use of
advanced technology and digitalization initiatives are close to 3.50 and 3.65, respectively,
indicating a generally moderate adoption rate.

The standard deviations reflect the variability in responses. For example, a standard deviation of
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1.20 for "Level of Supply Chain Automation" suggests a moderate spread around the mean,
indicating some variation in how firms or respondents perceive or implement automation. The
relatively similar standard deviations across variables imply that the data points are dispersed
around their respective means, but no variable shows extreme variability.

Overall, these descriptive statistics suggest that the sample exhibits moderate to high levels of
automation and technological adoption, with a reasonable degree of variability. This variability is
important for understanding the distribution of responses and can influence the strength and
significance of relationships observed in the regression analysis.

Table 5: Descriptive Statistics for Model 2 Variables

Variable Mean S.D

Level of Supply Chain Automation 4.10 0.85
Use of Advanced Tech 3.95 0.90
Automated Inventory Systems 4.00 0.80
Real-time Tracking Adoption 4.20 0.88
Digitalization in Procurement & Logistics 4.05 0.83
Integration of Automated Systems 4.15 0.86

Source: Field Survey, 2025

The descriptive statistics for Model 2 indicate that the average scores for the variables related to
proficiency with automated systems are relatively high, with means ranging from approximately
3.95 to 4.20 on the measurement scale used. Specifically, the highest mean is observed in "Real-
time Tracking Adoption" at 4.20, suggesting that, on average, respondents report a high level of
adoption in this area. The other variables, such as "Level of Supply Chain Automation" and
"Integration of Automated Systems," also show high mean scores, indicating generally advanced
levels of automation and integration among the surveyed entities.

The standard deviations across these variables are relatively low, ranging from about 0.80 to 0.90,
which suggests that responses are fairly consistent around the mean. This indicates that most
respondents report similar levels of proficiency and implementation in these areas, with limited
variation. Such consistency can enhance the reliability of the relationships observed in the
regression analysis, as it implies a common trend in how automation and technology adoption are
perceived or implemented across the sample.

In summary, the descriptive statistics reveal a sample with generally high levels of automation
proficiency and technological integration, with respondents showing similar patterns of
implementation. These insights suggest that organizations in the sample are relatively advanced in
automating their supply chain processes, which aligns with the positive and significant relationships
observed in the regression results.

Regression Results
Table 6: Regression Results - Model 1

Variable Coefficient | S. Error | t-Statistic | Sig. Level
Constant 10.52 2.87 3.67 0.001
Level of Supply Chain Automation 0.75 0.22 3.41 0.001
Use of Advanced Tech 0.60 0.18 3.33 0.001
Automated Inventory Systems 0.55 0.19 2.89 0.005
Real-time Tracking Adoption 0.80 0.25 3.20 0.002
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Digitalization ig P'rocurement & 0.68 0.20 3.40 0.001
Logistics
Integration of Automated Systems 0.72 0.21 3.45 0.001
R 0.85
R? 0.72
Adjusted R? 0.70
F-statistic 35.89
Sig. F 0.000

Source: Field Survey, 2025
Dependent variable: Automation-Related Layoffs

Coefficients: These values represent the estimated change in the dependent variable for a one-unit
increase in the corresponding independent variable, holding all other variables constant. For
example, a coefficient of 0.75 for "Level of Supply Chain Automation" suggests that, on average, a
one-unit increase in the level of supply chain automation is associated with a 0.75 unit increase in
automation-related layoffs (assuming the units are comparable). A positive coefficient indicates a
positive relationship, meaning as the independent variable increases, the dependent variable tends to
increase. The coefficients for "Use of Advanced Tech," "Automated Inventory Systems," etc.,
follow the same interpretation. The coefficient for "Constant" (10.52) represents the estimated value
of the dependent variable when all independent variables are zero. This is a crucial point for the
interpretation as it represents the baseline.

Standard Errors: These values provide a measure of the uncertainty associated with the estimated
coefficients. Smaller standard errors indicate greater precision in the estimates. In this case, the
standard errors are relatively small for all variables, implying the estimates are reliable.

t-Statistics: The t-statistic is calculated by dividing the coefficient by its standard error. It measures
how many standard errors the coefficient is away from zero. A larger t-statistic indicates that the
coefficient is statistically significant.

Sig. Level (p-values): This is the probability of observing the results (or more extreme results) if
there were no relationship between the independent and dependent variables. A p-value less than a
pre-determined significance level (often 0.05) indicates that the relationship is statistically
significant. All the p-values in the table are below 0.05, meaning each of the independent variables
is significantly associated with the dependent variable of automation-related layoffs.

R: This is the correlation coefficient. It measures the strength and direction of the linear relationship
between all the independent variables combined and the dependent variable. A value closer to 1 or -
1 indicates a stronger relationship. The value of R isn't shown in the table, but would be needed for
a full interpretation.

R?: This is the coefficient of determination. It represents the proportion of variance in the dependent
variable that is explained by the independent variables. A higher R? indicates a better fit of the
model. The value of R? isn't shown in the table, but would be needed for a full interpretation.

Adjusted R?*: This value adjusts the R? to account for the number of independent variables in the
model. It is a more reliable measure of model fit when comparing models with different numbers of
predictors. The value of Adjusted R? isn't shown in the table, but would be needed for a full
interpretation.

F-statistic: This statistic tests the overall significance of the model, assessing whether at least one
of the independent variables has a significant relationship with the dependent variable.
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Sig. F: The p-value associated with the F-statistic. A small Sig. F (typically below 0.05) indicates
that the model as a whole is statistically significant, meaning that at least one of the independent
variables is significantly related to the dependent variable.

The results suggest a statistically significant relationship between several automation factors and
automation-related layoffs. The positive coefficients indicate that, as each of these variables
increases (e.g., level of supply chain automation, use of advanced technology), the dependent
variable (automation-related layoffs) tends to increase as well. The model's fit, as indicated by R?,
Adjusted R?, and the F-statistic, should be assessed to determine how well the model explains the
variation in the dependent variable. Crucially, correlation does not equal causation, and further
research should explore possible underlying mechanisms and confounding factors.

Table 7: Regression Results - Model 2

Variable Coefficient Standard t-Statistic | Sig. Level
Error
Constant 2.15 0.67 3.20 0.002
Level of Supply Chain Automation 0.45 0.12 3.75 0.000
Use of Advanced Tech 0.38 0.09 4.22 0.000
Automated Inventory Systems 0.32 0.10 3.20 0.002
Real-time Tracking Adoption 0.50 0.14 3.57 0.001
Digitalization in P‘rocurement & 0.40 011 3 64 0.000
Logistics
Integration of Automated Systems 0.48 0.13 3.70 0.000
R 0.90
R? 0.81
Adjusted R? 0.80
F-statistic 55.22
Sig. F 0.000

Source: Field Survey, 2025

Dependent variable: Proficiency with Automated Systems

Coefficients: These values indicate the estimated impact of each independent variable on
proficiency, holding others constant. For instance, a coefficient of 0.45 for "Level of Supply Chain
Automation" suggests that a one-unit increase in automation level is associated with a 0.45 unit
increase in proficiency, assuming all other variables remain unchanged. Positive coefficients imply
a positive relationship, meaning higher levels of the independent variable are associated with higher
proficiency scores.

Standard Error: This quantifies the uncertainty associated with each coefficient estimate. Smaller
standard errors indicate more precise estimates. The standard errors are relatively low for all
variables, suggesting relatively precise estimates of the impact of each variable.

t-Statistic: This statistic tests the null hypothesis that the coefficient is zero (no effect). A larger
absolute t-statistic indicates a stronger relationship and a lower probability of the relationship being
due to chance. All t-statistics are significant, as indicated by the low p-values, suggesting a
significant impact of each variable on proficiency.

Sig. Level (p-value): This represents the probability of observing the results (or more extreme
results) if there was actually no relationship between the independent variable and proficiency. The
p-values (all less than 0.001) are extremely small, which strongly supports the rejection of the null
hypothesis in all cases. This confirms the statistical significance of each variable's effect on
proficiency.
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R-squared (R?: This value represents the proportion of variance in the dependent variable
(proficiency) explained by the independent variables in the model. The value of R? isn't provided,
but a high R? would suggest the model explains a substantial amount of the variation in proficiency.

Adjusted R?*: This adjusts R? to account for the number of independent variables in the model. A
higher adjusted R? relative to R? indicates a better fit of the model, especially when dealing with
models with many predictors. The adjusted R? value (not provided) would be important for
comparing this model to others with different predictors.

F-statistic: This tests the overall significance of the model. A large F-statistic and a small Sig. F
value (not provided) suggest that the model as a whole significantly explains the variation in
proficiency.

The results indicate that a higher level of supply chain automation, use of advanced technology, and
adoption of automated inventory systems, real-time tracking, digitalization in procurement &
logistics, and integration of automated systems are significantly associated with higher proficiency
in using automated systems. The model as a whole is likely a good fit for explaining proficiency
with automated systems. Further analysis might involve examining the model's predictive power
and considering potential interactions between variables.

Discussion of Findings

The regression results for Model 1 (Automation-Related Layoffs) and Model 2 (Proficiency with
Automated Systems) reveal notable differences in the strength of relationships between independent
variables and the respective dependent variables. Overall, coefficients tend to be higher in Model 2,
indicating a stronger association between the predictors and organizational proficiency in
automation.

Supply Chain Automation: In Model 1, the coefficient for the level of supply chain automation is
0.75, which decreases to 0.45 in Model 2. This suggests that while higher automation levels are
significantly associated with layoffs, their direct impact on proficiency is somewhat less
pronounced. This aligns with the findings of Bessen (2019), who posited that increased automation
can initially lead to workforce reductions but over time enhances operational proficiency as
organizations adapt.

Use of Advanced Technologies: The coefficient drops from 0.60 in Model 1 to 0.38 in Model 2.
This indicates that the deployment of advanced technologies has a stronger effect when considering
layoffs, possibly reflecting that technological adoption initially triggers workforce restructuring.
Conversely, its impact on proficiency, while still positive, is less intense. Studies by Brynjolfsson
and McAfee (2014) suggest that technological innovation initially disrupts employment but
ultimately leads to skill enhancement and increased organizational capabilities.

Automated Inventory Systems: The coefficient decreases from 0.55 (Model 1) to 0.32 (Model 2).
Similar to other variables, automation appears more strongly linked to layoffs initially, perhaps due
to displacement effects, whereas proficiency development is a more gradual process. This mirrors
research by Acemoglu and Restrepo (2018), who argued that automation can have immediate labor
impacts, but proficiency gains accrue over time as organizations optimize systems.

Real-time Tracking Adoption: The coefficient for real-time tracking is higher in Model 2 (0.50)
than in Model 1 (0.80), indicating a significant role in enhancing organizational proficiency.
Interestingly, the coefficient for Model 1 is higher, suggesting that real-time tracking adoption
might be more directly linked to layoffs initially, possibly due to automation replacing manual
tracking roles (Cao et al., 2020). Over time, its contribution to proficiency becomes evident,
supporting the notion that technological capabilities facilitate skill development.
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Digitalization in Procurement & Logistics: With coefficients of 0.68 (Model 1) and 0.40 (Model 2),
digitalization shows a consistent positive relationship, though stronger with layoffs. This could
reflect that digital transformation initially results in workforce restructuring but eventually fosters
proficiency as firms integrate digital systems.

Integration of Automated Systems: The coefficient is 0.72 in Model 1 and 0.48 in Model 2.
Integration appears to be more influential in the context of layoffs, perhaps because integrating new
systems often involves workforce adjustments. However, its role in proficiency continues to be
significant, aligning with studies by Melville et al. (2004), who emphasized the importance of
system integration for operational efficiency.

Summary

The higher coefficients in Model 2 suggest that the variables related to automation proficiency are
more strongly associated with organizational capabilities than with layoffs, which tend to be more
directly influenced by automation levels in the early stages. This pattern aligns with the literature
indicating that automation initially disrupts employment but ultimately enhances skills and
operational efficiency (Brynjolfsson & McAfee, 2014; Acemoglu & Restrepo, 2018). The higher R?
and F-statistics in Model 2 also imply that the model better explains variance in proficiency,
highlighting the importance of these factors in building organizational automation capabilities.

5. CONCLUSION AND RECOMMENDATIONS

1. The regression coefficients indicate that variables related to automation proficiency (Model 2)
have a stronger and more consistent positive relationship with organizational capabilities than
their association with layoffs (Model 1).

2. Higher levels of supply chain automation and advanced technology adoption are significantly
linked to both layoffs and proficiency, but their impact is more pronounced in the context of
organizational efficiency and skill development.

3. Automation-related variables such as automated inventory systems and digitalization tend to be
more strongly associated with layoffs initially, reflecting workforce restructuring. Over time,
these technologies contribute significantly to enhancing proficiency and operational
performance.

4. While real-time tracking adoption shows a high coefficient in relation to layoffs, it also plays a
crucial role in improving organizational proficiency, indicating its dual impact during different
phases of automation integration.

5. The integration of automated systems exhibits substantial influence on both layoffs and
proficiency, emphasizing that system integration is critical for operational efficiency and skill
enhancement.

6. The higher R-squared and F-statistics in Model 2 suggest that variables related to automation
proficiency better explain organizational capabilities than those related solely to layoffs,
highlighting the importance of focusing on skill development alongside automation deployment.

The findings from this analysis highlight the multifaceted impact of automation on organizations,
extending beyond the immediate consequences of workforce restructuring to encompass profound
benefits in operational efficiency and proficiency. The significant associations between variables
related to automation proficiency (Model 2) and organizational capabilities highlight the importance
of investing in workforce development and digital literacy to maximize the value of automation
technologies. While higher levels of supply chain automation and advanced technology adoption
are indeed linked to layoffs, these changes also lay the groundwork for long-term gains in
productivity, flexibility, and competitiveness.
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As organizations continue to navigate the complex landscape of technological disruption, adopting
a strategic approach to automation that prioritizes both the integration of new systems and the
development of complementary skills is crucial for achieving sustained success. By fostering a
culture of continuous learning and adaptation, companies can unlock the full potential of
automation to drive innovation, enhance customer satisfaction, and maintain a competitive edge in
rapidly evolving markets. Ultimately, this research underscores the need for a nuanced
understanding of the interplay between technological change and organizational performance,
emphasizing the importance of balancing short-term adjustments with long-term investments in
human capital and digital infrastructure.

1.

Based on the findings of this study, the following six recommendations are made: Organizations
should consider the potential for short-term workforce restructuring when implementing
automation technologies, but should also prioritize investments in digital literacy and skills
development to maximize long-term benefits in operational proficiency.

Companies should adopt a strategic approach to automation that prioritizes the integration of
new systems and the development of complementary skills, rather than focusing solely on
technological adoption. This will help to optimize the value of automation technologies and
minimize the negative impacts on employees.

Organizations should aim to leverage automation to enhance operational efficiency and
proficiency, rather than solely focusing on cost reduction or workforce reduction. This will help
to drive innovation, improve customer satisfaction, and maintain a competitive edge in rapidly
evolving markets.

Companies should invest in real-time tracking and digitalization to facilitate skill development
and enhance organizational proficiency. This will help to create a culture of continuous learning
and adaptation, and drive long-term growth and success.

Organizations should develop a comprehensive plan for workforce development and up skilling,
to ensure that employees have the skills and knowledge required to work effectively with
automation technologies. This will help to mitigate the negative impacts of automation on
employment, and create a more adaptable and resilient workforce.

Companies should regularly monitor and evaluate the impact of automation on organizational
performance, to identify areas for improvement and optimize the value of automation
technologies. This will help to ensure that automation is used effectively to drive innovation,
improve customer satisfaction, and maintain a competitive edge.
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