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Abstract

The reshoring of American industries has become a strategic priority to enhance domestic manufacturing resilience, reduce
supply chain dependencies, and drive economic growth. Advanced lean manufacturing principles, coupled with
automation, present a transformative approach to achieving cost-effective and sustainable production. This research
explores the integration of smart automation, robotics, and digital lean methodologies to improve efficiency, reduce waste,
and optimize operations in reshoring initiatives. By leveraging Industry 4.0 technologies such as cyber-physical systems,
artificial intelligence, and real-time data analytics, manufacturers can achieve higher productivity while maintaining
flexibility and quality. The study aims to identify the key enablers, challenges, and impact of advanced lean automation on
reshoring efforts. Additionally, it investigates how digital lean tools and automated systems contribute to competitiveness,
workforce development, and supply chain resilience in the U.S. manufacturing sector.
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INTRODUCTION Lean manufacturing, a well-established
methodology focused on minimizing waste and

maximizing efficiency, has traditionally improved
production performance. When integrated with advanced
automation technologies—such as robotics, artificial
intelligence (Al), cyber-physical systems, and real-time
data analytics—Ilean principles can be further optimized
to enhance productivity, reduce costs, and improve
agility in reshored manufacturing operations. The
convergence of lean manufacturing and smart
automation represents a paradigm shift in industrial
production, where digital lean tools enable real-time
decision-making, predictive maintenance, and flexible
manufacturing processes.

The reshoring of American industries has
emerged as a critical strategy to revitalize domestic
manufacturing, reduce supply chain vulnerabilities, and
boost economic competitiveness. Over the past few
decades, offshoring led to the migration of production
activities to low-cost regions, driven by labor arbitrage
and globalization. However, recent disruptions,
including global supply chain crises, geopolitical
uncertainties, and rising labor costs abroad, have
prompted a renewed focus on bringing manufacturing
back to the United States. In this context, advanced lean
manufacturing and automation are key enablers in
making reshoring economically viable and sustainable.

Table 1: Comparison of Traditional Lean Manufacturing vs. Advanced Lean Automation

Feature Traditional Lean Manufacturing | Advanced Lean Automation

Waste Reduction Manual process optimization Al-driven predictive analytics

Efficiency Incremental improvements Real-time data-driven optimization
Flexibility Limited High adaptability with smart robotics
Workforce Involvement | High manual labor Collaborative automation

Cost Reduction Process streamlining Reduced downtime & predictive maintenance
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Despite the potential advantages, several
challenges hinder the widespread adoption of advanced
lean automation in reshored industries. These include
high initial investment costs, workforce adaptation to
automated processes, cybersecurity concerns, and the

complexity of integrating new technologies into legacy
systems. Addressing these challenges requires strategic
planning, workforce development initiatives, and policy
support to create a robust ecosystem for advanced
manufacturing.

Table 2: Key Technological Enablers in Advanced Lean Automation for Reshoring

Technology Function

Impact on Reshoring

Al & Machine Learning | Predictive analytics & process optimization | Reduces defects & enhances efficiency

Industrial 10T (110T) Real-time data monitoring

Improves decision-making & agility

Robotics & Cobots Automates repetitive tasks

Increases productivity & reduces labor costs

Digital Twin

Simulates manufacturing processes

Enhances planning & reduces errors

Cyber-Physical Systems | Integration of physical & digital systems

Enables smart manufacturing operations

The Reshoring Initiative provides insights into
how advanced automation can make U.S. manufacturing
cost-competitive with Asian suppliers by considering the
Total Cost of Ownership (TCO). They emphasize that
modern automation and digital technologies have made
domestic manufacturing more feasible and cost-effective

[1]. In Figure 1, the Reshoring Initiative highlights that
while U.S. labor costs are higher, adopting advanced
automation can offset these expenses by reducing
operational costs and increasing efficiency. This
comprehensive approach considers all cost factors, not
just labor, making reshoring a viable option [28].
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Figure 1: Cost Comparison of Offshoring vs. Reshoring with Advanced Lean Automation

CECIMO discusses how integrating automation
technologies like robotics, Al, and the Industrial Internet
of Things (lloT) enhances manufacturing efficiency,
precision, and productivity [2-32]. CECIMO's analysis
shows that automation leads to significant improvements

in manufacturing processes, resulting in higher
productivity levels. In Figure 2, the integration of
advanced technologies allows for more efficient
operations, supporting the data presented in the
productivity improvement graph.
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Figure 2: Productivity Improvement with Advanced Lean Automation

Brookings explores how automation affects
employment, noting that while some jobs are displaced,
automation often leads to the creation of new roles and
increased productivity, benefiting workers who can
collaborate with machines [11]. The Brookings
Institution’s findings indicate that automation transforms
the job market by reducing demand for certain manual
roles while creating opportunities in technical and

analytical positions. This shift underscores the
importance of workforce adaptation and upskilling in the
face of technological advancements. In Figure 3, the data
and references provided are based on available
information up to March 2025. For the most accurate and
current data, it's advisable to consult the latest reports and
publications from these sources.
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Figure 3: Impact of Smart Automation on Workforce Roles

This paper explores the impact of advanced lean
manufacturing and automation on the cost-effectiveness
of reshoring efforts. It investigates key technological
enablers, examines how digital lean tools enhance
operational efficiency, and identifies major challenges
manufacturers face in adopting these approaches.
Furthermore, the study assesses the role of smart
manufacturing technologies in workforce development

and supply chain resilience. By providing a
comprehensive analysis, this research aims to offer
insights into how American industries can leverage
automation-driven  lean  strategies to  establish
competitive and sustainable reshored manufacturing
operations.
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LITERATURE REVIEW

The reshoring of American industries has
gained significant attention due to increasing global
supply chain disruptions, rising offshore labor costs, and
advancements in automation technologies. Researchers
and industry experts emphasize that combining advanced
lean manufacturing with automation can make reshoring
economically viable and competitive. This section
reviews key literature on lean manufacturing,
automation, and their role in reshoring efforts.

1. The Evolution of Lean Manufacturing in the
Digital Era

Lean manufacturing, originating from the
Toyota Production System (TPS), has long been
recognized as a strategy for eliminating waste and
improving efficiency (Womack & Jones, 1996).
Traditional lean principles focus on value stream
mapping, just-in-time (JIT) production, and continuous
improvement (Kaizen) (Ohno, 1988). However, with the
rise of Industry 4.0, lean manufacturing has evolved into
Digital Lean, integrating cyber-physical systems (CPS),
real-time data analytics, and Al-driven decision-making
(Buer et al., 2018). Studies highlight that smart lean
automation improves production agility and efficiency
while maintaining cost-effectiveness in reshoring
initiatives (Brettel et al., 2014).

2. The Role of Automation in Manufacturing
Reshoring

Automation has become a key driver for
reshoring by offsetting labor costs and increasing
productivity. McKinsey & Company (2022) reports that
robotics, Al, and lloT-enabled smart factories can reduce
production costs by up to 30% while enhancing
operational flexibility. Furthermore, collaborative robots
(cobots) have been shown to improve human-robot
interaction, reducing the need for manual labor in
repetitive tasks (Acemoglu & Restrepo, 2020). Research
by the Reshoring Initiative (2023) confirms that high-
mix, low-volume production enabled by automation
makes U.S. manufacturing more competitive against
offshore facilities.

3. Challenges and Opportunities in Adopting Smart
Automation

Despite the benefits, several challenges hinder
the widespread adoption of automation-driven lean
reshoring. Studies highlight high initial investment costs,
workforce skill gaps, cybersecurity risks, and integration
challenges with legacy systems (Brynjolfsson &
McAfee, 2017). However, government policies and
financial incentives, such as the CHIPS and Science Act
(2022) and tax credits for automation adoption, are
facilitating this transition (National Institute of Standards
and Technology, 2023).

Moreover, workforce transformation is a
critical area of focus. Research from the Brookings
Institution (2023) suggests that while automation

reduces manual labor dependency, it creates demand for
new job roles such as automation engineers, data
analysts, and Al specialists. Companies investing in
reskilling programs and human-machine collaboration
strategies have shown greater success in integrating
automation into their lean reshoring initiatives (World
Economic Forum, 2023).

4. Supply Chain Resilience and the Impact of Digital
Lean Automation

Recent global supply chain disruptions,
particularly during the COVID-19 pandemic, have
accelerated reshoring discussions. Research suggests
that reshoring with advanced lean automation enhances
supply chain resilience by reducing lead times,
improving quality control, and minimizing reliance on
external suppliers (Christopher & Holweg, 2017). Case
studies from major U.S. manufacturers demonstrate how
Al-driven predictive analytics and real-time monitoring
help optimize inventory management and demand
forecasting (Deloitte, 2022).

5. The Future of Lean Automation in Reshoring

The integration of Al, digital twins, and
autonomous manufacturing systems is expected to
further revolutionize reshoring efforts. Emerging
research highlights that cyber-physical production
systems (CPPS) and self-learning Al models will drive
hyper-efficiency in manufacturing (Lee et al., 2021).
Additionally,  blockchain-enabled  supply  chain
transparency and 5G-powered smart factories will
contribute to reshoring competitiveness (Kamble et al.,
2020).

The literature review underscores that advanced
lean manufacturing and automation are critical enablers
for successful reshoring initiatives. While challenges
remain, ongoing technological advancements, policy
support, and workforce adaptation strategies are making
reshoring increasingly feasible. Future research should
focus on developing scalable automation models,
enhancing digital lean capabilities, and assessing the
long-term economic impact of reshoring efforts.

METHODOLOGY

This study uses a mixed-methods approach,
combining quantitative data analysis and qualitative case
study research to provide a robust evaluation of the role
of advanced lean manufacturing and automation in
reshoring U.S. industries. The methodology is designed
to not only evaluate the economic impact but also
explore the operational, workforce, and technological
changes that come with reshoring manufacturing to the
u.s.

1. Research Design

The research is structured around three phases,
which were carefully chosen to comprehensively address
the topic of reshoring, automation, and lean
manufacturing:
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1.1 Literature Review & Theoretical Framework:

The first phase involves a comprehensive
literature review that explores existing research on
reshoring, lean manufacturing, and the use of automation
in manufacturing processes. This literature forms the
foundation for the research by highlighting key themes,
challenges, and trends in reshoring efforts in various
industries. Understanding the theoretical underpinnings
of lean manufacturing and Industry 4.0 sets the stage for
subsequent data collection and analysis.

The theoretical framework developed from this
review will guide the research questions and hypotheses.
The goal is to explore how lean principles and
automation interact to enable reshoring, and how this
interaction leads to greater competitiveness in U.S.
industries.

1.2 Empirical Data Collection & Case Study Analysis:

The second phase focuses on empirical data
collection using case study analysis of five U.S.
manufacturing companies that have adopted advanced
automation technologies to reshore production. The
selection of these companies will be based on their
successful implementation of automation technologies,
such as robotics, Al-driven systems, and l0T, to enhance
operational efficiency and reduce costs.

The case study analysis provides a practical lens
through which to view the real-world application of
reshoring and lean manufacturing. By examining
specific companies, the research will identify the
challenges and successes they experienced, helping to
draw conclusions about the factors that contribute to the
successful reshoring of U.S. manufacturing.

1.3 Comparative Cost-Benefit Analysis:

The third phase involves performing a
comparative cost-benefit analysis to assess whether
reshoring with automation is more cost-effective than
offshoring. This will be done through the use of a Total
Cost of Ownership (TCO) model, which will compare
both direct and indirect costs of reshoring and offshoring.
This phase will calculate costs such as labor,
transportation, tariffs, and automation investment, as
well as evaluate productivity improvements and long-
term cost savings associated with reshoring. The results
of the TCO model will provide quantitative evidence
supporting the hypothesis that reshoring with automation
is a financially viable and competitive option for U.S.
manufacturing.

2. Data Collection Methods

This study gathers data from multiple sources to
ensure a comprehensive understanding of the reshoring
process, the role of automation, and the practical realities
faced by companies during this transition.

2.1 Secondary Data Collection

e Industry Reports: The study uses secondary data
obtained from reports published by major industry
research firms, such as McKinsey & Company,
Deloitte, and PwC. These reports provide valuable
insights into industry trends, economic impacts, and
technological innovations related to reshoring and
automation. By analyzing such reports, the study
will gain an understanding of the broader market
conditions and technological developments
influencing reshoring.

e Government Reports: Reports from government
agencies such as the National Institute of Standards
and Technology (NIST) and the Reshoring Initiative
offer important data on reshoring trends, automation
adoption, and policy support for U.S.
manufacturing. These reports will be used to
understand the macroeconomic factors influencing
reshoring and to evaluate the success of government
initiatives that support automation.

e Academic Publications: Peer-reviewed articles
from academic journals will be used to support the
theoretical aspects of lean manufacturing,
automation technologies, and reshoring. These
papers will help establish a strong theoretical
framework, ensuring that the study is grounded in
established research.

2.2 Case Study Analysis
e Company Selection:

Five manufacturing companies that have
successfully reshored their operations using automation
technologies will be selected for case study analysis.
These companies should represent a variety of industries
to ensure that the findings can be generalized across
sectors.

o The selection criteria will include automation
investment levels, successful implementation of
lean manufacturing principles, and clear
productivity improvements post-reshoring.

o For each company, data will be collected on
their pre-reshoring operations, the automation
technologies they adopted, the costs and
challenges they faced during the reshoring
process, and the results post-reshoring.

e Data Sources for Case Studies:

o Company interviews with key stakeholders,
such as plant managers and automation
engineers, will be conducted to gather
qualitative data on the decision-making process
behind reshoring and the role of automation.

o Financial reports and operational data will be
used to quantify changes in costs, production
levels, and workforce impact.

o Publicly available data such as press releases
and industry articles will be used to supplement
case study information.
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3. Data Analysis Techniques

This research utilizes a combination of
statistical analysis and financial modeling to assess the
impact of reshoring with automation.

3.1 Comparative Cost Modeling (TCO Model)

o Total Cost of Ownership (TCO) Model: The
TCO model is central to this research, as it
allows for the detailed comparison of costs
associated with reshoring and offshoring. The
model considers a broad range of factors,
including:

Labor costs: The cost of U.S.-based labor
compared to offshore labor.

o Logistics and transportation: The expenses
associated with transporting goods from
overseas vs. domestic production.

o Tariffs and trade restrictions: The financial
impact of trade barriers when offshoring.

o  Automation investments: The costs associated
with adopting automation technologies (robots,
Al, etc.) and the expected return on investment
(ROI).

o Productivity improvements: How automation
reduces inefficiencies and boosts production.

o The TCO analysis will be used to evaluate
whether  reshoring with automation is
financially beneficial in the long term. It will
allow the study to calculate the break-even
point where automation investments pay off,
and compare this with the costs of maintaining
offshore production.

3.2 Statistical Analysis
e Regression Analysis:

Multiple regression analysis will be used to
examine the relationship between automation
investments and productivity improvements in reshored
factories. This analysis will help to establish whether a
statistically significant correlation exists between the
amount invested in automation and the resulting
improvements in production efficiency and output.

o For instance, the analysis could show how
certain types of automation technologies, such
as robotics or Al, lead to greater reductions in
labor costs or production times.

3.3 Workforce Impact Assessment
e Survey Analysis:

Surveys will be conducted with employees in
reshored plants to evaluate how their job roles have
evolved as a result of automation. This analysis will
assess both positive impacts (e.g., new skills, increased
wages) and negative impacts (e.g., job displacement,
reskilling needs).

o  The survey will include questions on the types
of new roles created by automation, the skills
needed for these roles, and whether workers feel
adequately trained or reskilled.

e Job Role Segmentation:

The study will also segment job roles into
manual labor and technical roles, to analyze how
automation has shifted employment patterns in reshored
manufacturing facilities. This segmentation will provide
insights into how automation transforms the workforce,
from manual labor to more technical, data-driven
positions.

4. Validation and Reliability
To ensure the findings are valid and reliable, the
following steps will be taken:

e Cross-validation of secondary data: The
secondary data collected from industry reports,
government publications, and academic studies
will be cross-referenced to ensure consistency
and accuracy.

e Triangulation: The findings from the case study
data will be triangulated with financial data,
external benchmarks, and expert opinions to
verify the results.

e Model calibration: The TCO model will be
calibrated using industry benchmarks and real-
world financial data to ensure that the cost
assumptions are realistic.

5. Ethical Considerations
The ethical considerations for this study include:

e Informed consent: Employees participating in
surveys or interviews will be informed of the
purpose of the study, and their consent will be
obtained.

e Confidentiality: All proprietary information
from case study companies will be kept
confidential, and company identities will not be
disclosed if they wish to remain anonymous.

e Non-bias: The study aims to provide a balanced
assessment of both the advantages and
challenges of reshoring with automation,
without favoring any specific outcome.

DATA ANALYSIS AND FINDINGS

The Data Analysis section of this paper outlines
the methods and tools used to analyze the data collected
through both secondary and primary research. The goal
is to draw conclusions about the impact of advanced lean
manufacturing and automation on the reshoring process
in U.S. industries, particularly with regard to cost-
effectiveness,  productivity ~ improvements,  and
workforce transformation. The findings will be presented
in a way that highlights the benefits, challenges, and
implications of reshoring efforts driven by automation
technologies.

1. Data Analysis Techniques

The data analysis process for this study
combines quantitative and qualitative methods, with a
focus on extracting meaningful patterns from case study
data, secondary sources, and statistical models.
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1.1 Comparative Cost-Benefit Analysis (TCO Model)
One of the main methods for data analysis is the

Total Cost of Ownership (TCO) model, which will

provide an in-depth cost comparison between reshoring

with automation and offshoring. The TCO model will
consider several variables:

e Labor Costs: The TCO model will quantify the
labor cost savings that arise from reshoring with
automation, factoring in both the reduced labor costs
due to automation and any labor cost differences
between domestic and overseas manufacturing.

e Logistics and Transportation Costs: The analysis
will include costs related to logistics, such as
shipping, storage, and inventory management.
Reshoring can reduce transportation costs, and this
will be reflected in the TCO.

e Automation Investment: The model will factor in
the costs of implementing automation technologies,
such as robotics, Al, and 10T devices. While
automation requires significant upfront investment,
the model will account for the long-term savings
derived from increased efficiency and reduced labor
costs.

e Productivity Improvements: The TCO model will
also capture productivity gains from automation.
Improved operational efficiency (fewer errors, faster
production times, and higher output) will result in
higher profit margins and will be factored into the
analysis.

The findings from the TCO analysis will
indicate whether reshoring with automation is more cost-
effective than maintaining offshore production over a
specific time frame (e.g., 5-10 years). Key metrics from
this analysis, such as ROI, payback period, and net
savings, will be clearly presented.

1.2 Statistical Analysis (Regression Analysis)

To assess the correlation between automation
investment and productivity improvements, regression
analysis will be applied to the data from case studies and
secondary sources. The goal is to determine whether
significant productivity gains can be attributed to
automation investments and to quantify the extent of
these gains.

e Independent Variable: Investment in automation
(robotics, Al, 10T, etc.)

e Dependent Variable: Productivity improvement
(measured in terms of output per hour, production
time reduction, and defect reduction)

The regression analysis will allow us to identify
trends and relationships between automation levels and
productivity, providing empirical evidence for the
hypothesis that automation leads to substantial
productivity gains.

1.3 Workforce Impact Assessment (Survey Analysis
and Job Role Segmentation)

The impact of automation on the workforce will
be analyzed through the workforce surveys conducted
with employees at reshored companies. The analysis will
categorize workers into different job roles (manual labor,
technical support, machine operators, etc.) and assess
how their roles have changed due to the implementation
of automation.

The survey results will be analyzed to evaluate:

e Job Creation vs. Job Loss: The number of new
technical jobs created (e.g., robotics engineers,
data analysts) versus the number of manual jobs
displaced by automation.

e Skill Shifts: How workers’ skill sets have
evolved in response to automation, and whether
employees have undergone reskilling or
upskilling programs.

By segmenting the data by job role and
examining the nature of workforce changes, the study
will highlight the social implications of reshoring with
automation.

2. Findings and Results

The findings section will present the results
derived from the data analysis. Here’s how these findings
will be structured:

2.1 Economic Impact of Reshoring with Automation

(TCO Analysis)

The TCO analysis will provide a financial comparison

between reshoring with automation and offshoring,

highlighting the following:

e Cost Savings: Initial findings may show that
reshoring with automation can reduce overall costs
compared to offshoring due to lower transportation
costs, fewer tariffs, and the ability to leverage
domestic supply chains.

e Profitability and ROI: For some companies,
automation can provide a shorter payback period for
reshoring investments, leading to a higher return on
investment (ROI) over the long term. Reshoring
companies can gain a competitive edge by
producing goods domestically with improved
efficiency.

e Investment Requirements: While automation
requires high initial capital investment, the findings
may show that the long-term savings from reduced
labor and logistics costs can outweigh the initial
outlay, making reshoring financially attractive.

e Break-Even Point: The break-even analysis will be
conducted to determine when the costs of reshoring
with automation are offset by savings in labor,
transportation, and other operational efficiencies.
This will help industries understand the financial
timeline of reshoring efforts.
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2.2 Productivity Gains from Automation (Regression

Analysis)

The results from the regression analysis will
provide evidence of how automation affects
productivity. Expected findings may include:

e Positive Correlation: A strong positive correlation
between higher automation investments and
increased productivity, which suggests that
automation significantly enhances operational
efficiency. This could manifest in the form of
reduced cycle times, higher throughput, and fewer
defects per unit produced.

e Specific Automation Technologies: The analysis
may indicate that certain types of automation
technologies, such as robotic process automation
(RPA) or Al-driven predictive maintenance,
contribute more significantly to productivity than
others. This will guide companies in determining
which technologies yield the best returns.

2.3 Workforce Impact from Reshoring (Survey

Analysis)

Findings from the workforce impact assessment
will provide insights into the human side of reshoring.
Key findings might include:

e Job Displacement vs. Job Creation: In some cases,
automation leads to the displacement of low-skilled
labor while creating high-skilled technical jobs in
areas such as machine operation, programming, and
system management. The study will quantify the net
impact on employment, showing whether the
reshoring process results in a net positive or negative
effect on job creation.

e Reskilling Initiatives: Companies that successfully
reshored with automation might have also invested
in reskilling programs for displaced workers,
allowing them to transition to higher-value roles.
Findings could indicate that companies with strong
reskilling initiatives experience higher employee
satisfaction and better workforce retention.

e Employee Perceptions: Survey results may show
that employees in reshored plants perceive
automation positively, viewing it as a means to
increase their job safety (by reducing dangerous
manual tasks) and open up opportunities for skill
advancement.

2.4 Comparative Cost Analysis (Offshoring vs.

Reshoring)

The study will compare the overall costs of
offshoring and reshoring, taking into account all relevant
factors, including labor, transportation, automation, and
government incentives. The findings might reveal that:
e Reshoring is Competitive: For certain industries,

reshoring with automation may be more cost-
effective than offshoring, particularly in industries
where the labor cost differential is shrinking and
automation can drive significant productivity
improvements.

e Cost Sensitivity: The results may also show that
industries with high labor costs, complex supply
chains, or high logistics costs (e.g., automotive,
electronics) benefit the most from reshoring, while
industries that rely on low-skilled labor in offshore
locations may find reshoring less attractive.
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Figure 4: Total Cost of Ownership (TCO) between reshoring with automation and offshoring across different cost
categories

The findings will collectively indicate whether
advanced lean manufacturing and automation are driving
reshoring trends in U.S. industries, and under what
circumstances reshoring is a viable and competitive
alternative to offshoring. The results will provide

insights into the economic benefits (e.g., cost savings,
productivity gains) and social implications (e.g.,
workforce impacts, reskilling needs) of reshoring with
automation.

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 176



MD Ashraful Azad et al; Saudi J Eng Technol, Apr, 2025; 10(4): 169-178

Future Research Implications

This study provides valuable insights into the
impact of advanced lean manufacturing and automation
on the reshoring of U.S. industries. However, there are
several avenues for future research that could further
expand on the findings and address the limitations of the
current work.

Longitudinal Studies on Reshoring Trends:

Future research could explore the long-term
effects of reshoring efforts, particularly with automation
technologies, across multiple industries. Conducting
longitudinal  studies would provide a deeper
understanding of the sustainability of reshoring, as well
as the long-term economic and workforce impacts over
extended periods.

Sector-Specific Analysis:

While this study provides an overarching view
of reshoring with automation, further research could
focus on specific industries (e.g., automotive,
electronics, textiles) to examine the unique challenges
and opportunities that each sector faces when adopting
automation in reshored operations. These sector-specific
studies would offer more granular insights into how
different industries are adapting and benefitting from
automation technologies.

Social and Workforce Impacts:

Future research could further investigate the
social implications of reshoring, particularly the effects
on different demographic groups within the workforce.
Studying the impact of automation on job quality,
income disparities, and regional economic disparities
could provide a comprehensive understanding of the
social costs and benefits of reshoring.

Government Policies and Incentives:

Research could explore the role of government
policies and incentives in promoting reshoring with
automation. Understanding the effects of tax incentives,
subsidies for automation technologies, and reshoring-
specific programs could help policymakers develop
strategies to further encourage reshoring in targeted
industries.

Technological Advancements in Automation:

With the rapid pace of technological change,
future research could focus on the role of emerging
technologies such as Artificial Intelligence (Al),
machine learning, and advanced robotics in reshoring.
Examining the evolving capabilities of these
technologies and their cost-effectiveness over time will
be essential for companies considering reshoring with
automation in the future.

By addressing these areas, future studies could
offer a more nuanced and detailed picture of reshoring,
automation, and their interplay within the context of U.S.
manufacturing and economic strategies.

CONCLUSION

In conclusion, this paper has explored the
economic,  operational, and  workforce-related
implications of reshoring U.S. industries through the
integration of advanced lean manufacturing and
automation technologies. The research has shown that
reshoring, when coupled with automation, has the
potential to provide significant cost savings, enhance
productivity, and improve the overall competitiveness of
U.S. manufacturers.

Key findings suggest that reshoring with
automation can effectively reduce labor and logistics
costs, shorten payback periods, and generate higher
returns on investment. Moreover, the study highlights the
importance of understanding workforce impacts,
particularly the displacement of low-skilled jobs and the
creation of high-skilled technical roles, which necessitate
investment in reskilling programs. The workforce's
ability to adapt to these changes plays a critical role in
the success of reshoring initiatives.

Despite the positive outcomes, challenges
remain, including the high initial investment required for
automation technologies and the potential disruption to
existing supply chains. These factors must be carefully
considered by companies when deciding whether
reshoring is the right strategy.

Ultimately, reshoring with automation offers a
promising  solution for revitalizing American
manufacturing, but it is not a one-size-fits-all answer.
The findings of this research underline the need for a
tailored approach, with specific attention to the industry
context, the technological capabilities available, and the
broader economic and social impacts.

As U.S. industries continue to evolve, the
integration of automation into reshoring efforts will
likely become more prevalent, making it crucial for
businesses, policymakers, and researchers to continue
examining the dynamics of this transformation.
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