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Key findings of this research highlight that successful implementation of integrated ERP
solutions extends beyond technical complexities; it critically depends on management's strategic
decision-making at each implementation stage. Effective integration contributes significantly to
improved operational efficiency, stronger customer relationship management, and more
accurate accounting processes. However, substantial challenges persist, particularly related to
the complexities of migrating historical data from legacy systems such as MS Access to modern
ERP systems Additionally, organizations face ongoing data management issues and significant
organizational resistance toward developing and sustaining a data-driven culture

This paper explores these challenges in-depth, presenting strategic insights and practical
methodologies for organizations to successfully integrate ERP and Manufacturing Information
Systems. By overcoming the highlighted barriers, organizations can fully leverage their
integrated ERP systems, unlock comprehensive analytical capabilities, and achieve substantial
cost optimization within supply chain management.
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1.Introduction

Integrating Enterprise Resource Planning (ERP) systems with internally developed Adaptive Manufacturing
Information Scanning Systems is fundamental for organizations aiming to build robust infrastructures capable of
seamless departmental communication. Effective integration ensures that departments—from Accounting to Sales,
Production, and Inventory Control—can effectively share real-time information, empowering management with
comprehensive insights into financial performance and operational status.

In the current era of digital transformation (Lee & Lee, 2023) [9], organizations are increasingly utilizing vast
quantities of data collected from multiple internal and external sources to enhance decision-making processes,
streamline operations, and secure competitive advantages. Consequently, integrating big data technologies with ERP
systems has become essential to boost ERP responsiveness and data handling capabilities. However, despite the
apparent benefits, organizations continue to encounter substantial difficulties in effectively merging ERP systems
with manufacturing-specific information systems and maintaining high-quality data standards. These challenges
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frequently lead to reduced ERP responsiveness and considerable underutilization of the available data, resulting in
substantial inefficiencies and data waste.

A critical reason underlying these integration issues is the frequent lack of adequate administrative and technical
competencies required to efficiently manage and leverage big data technologies. Additionally, many organizations
struggle with fostering an organizational culture that actively prioritizes and promotes a data-driven approach.
Consequently, there is an urgent need to enhance ERP system agility—the ability of ERP systems to efficiently manage
and respond to large volumes of data while simultaneously supporting transactional functionalities and business
processes. Improved ERP agility directly contributes to optimized data utilization, reduced data waste, enhanced
business intelligence, improved customer engagement, more accurate sales forecasts, and more effective supply chain
management.

The primary purpose of this paper is to systematically review and assess the current literature and best practices
related to the integration of ERP systems, big data analytics (Kravets & Zimmermann, 2023) [4], and internal
manufacturing information systems. Through comprehensive analysis, the paper seeks to illuminate how
organizations can effectively integrate these components to promote innovation, enhance operational efficiency, and
realize the full potential of their ERP systems within the broader context of digital transformation (Lee & Lee, 2023)

[9].

This study holds significant importance in today’s rapidly evolving digital landscape, where organizations are under
increasing pressure to deliver operational agility, real-time decision-making, and scalable business processes. By
investigating the intersection of ERP, big data analytics (Kravets & Zimmermann, 2023) [4], and manufacturing
information systems, this research not only bridges a critical gap in current literature but also provides a
comprehensive strategic framework that organizations can adopt to enhance performance and reduce operational
inefficiencies.

The study contributes to the field by synthesizing technical, organizational, and managerial perspectives, enabling a
more holistic understanding of ERP integration. It also presents actionable insights into mitigating common
implementation pitfalls, improving data governance, and promoting a data-driven culture of which are essential for
sustaining competitive advantage in manufacturing sectors.

Practically, the findings offer valuable guidance for C-level executives, IT managers, and operations leaders by
outlining best practices and strategic priorities that directly influence ERP success. These implications are
particularly relevant for companies undergoing digital transformation (Lee & Lee, 2023) [9], looking to improve ROI
from ERP investments, or navigating complex system migrations and process reengineering initiatives.

2.Background of ERP System Implementation

The underlying rationale for implementing ERP systems within an organization revolves around their ability to
seamlessly connect essential functional areas, including Accounting, Sales, Workforce Management, Production
Planning, and Inventory Control (Jacobs & Weston, 2007) [15]. This integration is crucial for optimizing business
processes, reducing inefficiencies, and significantly enhancing organizational productivity. Additionally, ERP
systems are particularly adept at managing vast, dynamic, and diverse datasets, providing organizations with deep
analytical insights and enabling strategic decision-making capabilities.

2.1. Evolution of ERP Systems

ERP systems first emerged prominently in the 1990s, initially designed to integrate and automate back-office
processes, such as financial management and human resources, into a single, centralized database (Al-Mashari &
Zairi, 2000) [19]. Early ERP systems improved data accuracy, eliminated redundant tasks, and significantly
streamlined organizational workflows. As business needs evolved, ERP systems expanded beyond their initial back-
office scope to incorporate front-office functionalities like Customer Relationship Management (CRM), Sales
Automation, and e-commerce capabilities. This expansion reflected businesses' growing demands for
comprehensive, end-to-end enterprise solutions.
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By the early 2000s, ERP technology had further matured, integrating internet-based technologies that enabled real-
time data accessibility and facilitated collaboration across geographically dispersed organizational units. This shift
marked a substantial transformation, resulting in ERP systems becoming more agile, responsive, and adaptable to
the dynamic and rapidly changing requirements of modern organizations. The continuous evolution of ERP systems
has made them indispensable tools, capable of supporting strategic decisions and operational excellence within
today's digitally driven business environments.

3. Research Gap & Motivation

Current literature exhibits notable gaps regarding system integration, data quality management, and optimization of
holding costs within ERP implementations. These critical limitations significantly influence the success and
sustainability of ERP projects within manufacturing companies:

3.1 Cost Considerations and Technical Skillsets:

Companies often prioritize cost-effectiveness in selecting ERP systems without adequately assessing the technical
expertise required for implementation. Insufficient alignment between IT capabilities and organizational objectives
frequently results in substantial implementation difficulties. Furthermore, top management often overlooks their
critical role in fostering a data-driven organizational culture (Markus et al., 2000; Lee & Lee, 2023) [12, 9], which is
essential for successful ERP adoption and achieving sustained operational efficiency.

3.2 Training efficiency and resource optimization:

The effective utilization of skills, experience, and workforce capabilities is vital for seamless operations within
manufacturing environments. Organizations frequently underestimate the importance of comprehensive ERP
training, which directly impacts the operational effectiveness and overall success of the system. Inefficient or
inadequate training programs lead to poor resource utilization, lower productivity, and higher operational
disruptions, ultimately diminishing the intended benefits of ERP implementation.

3.3. Degree of Customization:

customization of ERP systems remains a highly debated and critical issue (Mabert et al., 2001) [13], as organizational
needs vary widely based on industry type, size, and operational complexity. Smaller companies often struggle with
selecting ERP solutions that align precisely with their business requirements (Parr & Shanks, 2000) [14], seeking
customization options to enhance specific modules or functionalities crucial for maximizing revenue optimization.
Misalignment in customization can lead to increased implementation costs, prolonged project timelines, and reduced
overall system effectiveness.

3.4. Implementation Duration and New Feature Development:

Organizations consistently express concerns regarding the timeline required for ERP implementation, especially
when developing and integrating new features or modules. Accurately estimating the development and deployment
timeframes is essential, as prolonged implementations may delay anticipated revenue gains and potentially strain
financial resources. Implementation timelines are further complicated by the extent to which internal legacy systems
must integrate with the new ERP solutions, requiring careful strategic planning and resource allocation.

3.5. Inter-Departmental Connectivity and System Integration:

While seamless interconnectivity among departments (Kremers & van Dissel, 2000) [11] is typically viewed as
advantageous, it also carries inherent risks. Inefficiencies or errors within one department can quickly propagate
across the entire organization if integration is not strategically executed. It is crucial to design integration frameworks
that not only optimize overall organizational performance but also isolate departmental inefficiencies to prevent
wider operational disruptions.

4.Problem Statement

Implementing ERP systems represents a substantial financial and operational undertaking, characterized by
significant complexity and risk. Poorly executed ERP projects can lead organizations toward financial distress or even
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bankruptcy. The overarching business issue identified is the prevalence of ERP implementation failures, which
consistently result in diminished supply chain efficiency, reduced transparency, decreased operational flexibility, and
compromised profitability.

The specific business problem addressed in this research is the lack of comprehensive, strategically driven
frameworks guiding stakeholders in manufacturing industries during the selection and implementation of ERP
systems. Without such strategic guidance, manufacturing organizations fail to realize the full potential of ERP
investments, thereby limiting opportunities for substantial enhancements in revenue optimization and operational
efficiency.

5.Analysis of ERP System Selection and Implementation

Selecting and implementing the correct ERP system is a highly strategic decision for manufacturing organizations.
The process involves rigorous analysis of several parameters to ensure that the chosen ERP solution meets both
current and future organizational requirements. Effective ERP selection and implementation directly influence a
company’s operational performance, productivity, profitability, and long-term competitiveness.

5.1. Critical Considerations in ERP System Selection

Organizations must comprehensively evaluate several critical criteria before committing to an ERP system. The
following selection criteria form the foundation for successful implementation:

5.1.1. Connectivity and Compatibility with Existing Systems:

It is vital that the selected ERP system seamlessly integrates with existing internal systems such as manufacturing
information scanning systems. An ERP system that supports strong interoperability ensures that critical business
processes, from accounting and finance to inventory and production management, function cohesively. Compatibility
with legacy systems such as MS Access, as well as adaptability to future technological developments, must be carefully
evaluated to minimize disruptions during integration.

5.1.2. Customization and Flexibility:

Every manufacturing organization has unique business processes and workflows. The ability to customize ERP
functionalities to align with specific business requirements is critical. Small and medium-sized enterprises (SMEs)
often have distinct operational needs and resource constraints compared to larger firms. Thus, ERP systems offering
flexible and scalable customization capabilities ensure long-term adaptability, enabling organizations to pivot or
enhance functionalities as their business evolves.

5.1.3. Management and Cultural Readiness:

ERP implementation is not purely a technical project but also an organizational transformation. Management teams
must cultivate an organizational culture supportive of continuous improvement, data-driven decision-making, and
adaptability to technological innovations. This involves fostering openness among employees toward changes in job
roles, workflows, and collaborative processes that inevitably accompany ERP adoption. Effective leadership
commitment can significantly mitigate resistance and streamline implementation.

5.1.4. Cost-Effectiveness and Implementation Budgeting:

Financial feasibility is paramount. Companies must conduct thorough cost-benefit analyses, considering not only the
initial implementation costs but also ongoing maintenance, training, upgrades, and potential hidden costs. Smaller
firms particularly must choose ERP solutions carefully due to limited financial resilience, ensuring the chosen ERP
provides optimal value without unnecessary expenditures on underutilized features or modules.

5.1.5. Implementation Timeframes:

Organizations must realistically assess the timeline required for ERP system implementation. ERP implementations
typically take between 12 to 36 months, depending on system complexity, customization requirements, and
organizational readiness. Clear timelines help manage expectations, maintain momentum, and allocate resources
effectively to minimize disruption to daily operations.
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5.2 Success Factors Prior to Implementation
Achieving successful ERP system implementation relies heavily on managing three key success factors:
5.2.1. Organizational Factors:

The commitment from executive leadership and management significantly influences implementation success
(Gargeya & Brady, 2005) [16]. A clear vision, active sponsorship, and consistent communication from top
management ensure alignment across all organizational levels. Additionally, rigorous project management practices,
including structured implementation plans, milestone tracking, and risk management strategies (Bhatti, 2005) [20],
are essential. Organizations should foster a culture receptive to change, focusing on extensive training programs to
ensure employees adapt smoothly to new processes (Johnson, 2018; Cooley, 2015) [2, 1]. Effective training mitigates
operational disruption, reducing implementation costs and improving post-implementation efficiency.

5.2.2. Technical Factors:

Technical readiness encompasses IT & software development, system customization (Parr & Shanks, 2000; Mabert
et al., 2001) [14, 13], rigorous testing, troubleshooting, and legacy system integration. Precise data conversion from
legacy systems (Xu et al., 2002) [3], such as MS Access, to ERP systems is critical to maintaining historical data
integrity and accuracy. Mismanagement in data migration can severely degrade data quality, adversely impacting
predictive analytics and operational efficiency post-implementation. Organizations must invest resources in
comprehensive data validation and rigorous quality assurance measures (Kravets & Zimmermann, 2023) [4] during
the transition period.

5.2.3. People Factors:

Employee engagement, morale, and retention play pivotal roles in ERP implementation (Martin & Myers, 2019) [10].
Employees frequently experience uncertainty regarding job roles and responsibilities due to process changes (Ifinedo
et al., 2008) [17] induced by new ERP systems. To alleviate these concerns, management must maintain transparent
communication channels, provide reassurance, and demonstrate visible support (Markus et al., 2000) [12]
throughout implementation phases. High employee retention rates and morale (Lee & Lee, 2023) [9] are strongly
correlated with successful ERP adoption, underscoring the importance of effective human resource strategies during
implementation projects.

6.Implementation Strategies and Best Practices

Adopting the correct implementation strategy significantly increases the probability of ERP success. The following
structured approach outlines effective practices:

6.1. Step 1: Management Accountability and Employee Adaptability:

Managers must assume proactive roles, ensuring their teams are prepared for the transition. Addressing employee
resistance through clear communication, transparency, and inclusion in decision-making processes helps in fostering
acceptance. Departments, including IT and operational units, must collaborate intensively to ensure organizational
alignment and readiness for the transition.

6.2. Step 2: Comprehensive Training Initiatives:

A robust training program is critical. Employees at all levels must undergo intensive training on ERP functionalities
and workflow changes. Training should be iterative and continuous, especially when new ERP system updates or
functionalities are introduced, to avoid costly operational errors and improve long-term usability.

6.3. Step 3: Effective Communication:

Communication is fundamental but frequently underestimated. Clearly articulating project scope, objectives,
timelines, and benefits to all stakeholders facilitates smoother implementation. Regular progress updates and
feedback loops help identify issues promptly and maintain project momentum, reducing resistance and enhancing
overall engagement.
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6.4. Step 4: Data Quality Assurance:

Maintaining data quality during ERP implementation is paramount. ERP systems rely heavily on accurate data inputs
for effective operation and analytics. Organizations must clearly delineate roles among data producers (who create
and collect data), custodians (who manage and safeguard data systems), consumers (who use data in daily
operations), and managers (who oversee data quality). High data standards ensure reliable analytical outputs,
improved decision-making accuracy, and better forecasting capabilities, crucial for sustained operational success and
revenue optimization.

7. ERP Implementation Timeline and Stages
Successful ERP implementations typically proceed through distinct stages:

7.1. Assessment and Planning (1—3 Months): Identifying business needs, system requirements, and
creating a detailed project plan.

7.2. System Selection (3—6 Months): Evaluating potential ERP solutions based on strategic criteria including
integration capabilities, customization potential, cost-effectiveness, and vendor reputation.

7.3. Data Preparation and Migration (3—6 Months): Cleaning, validating, and migrating historical data
from legacy systems to the new ERP.

7.4. System Configuration and Customization (4—8 Months): Tailoring the ERP system to organizational
workflows, processes, and reporting requirements.

7.5. Testing and User Acceptance (3—5 Months): Extensive testing of system functionalities, data accuracy,
and user acceptance.

7.6. Deployment and Go-Live (1—2 Months): Officially launching the ERP system with ongoing support to
address immediate challenges.

7.7. Post-Implementation Monitoring and Optimization (Continuous): Regularly reviewing system
performance, user feedback, and ongoing enhancements to maximize ERP effectiveness and adaptability.

8. Revenue Implications of Integrated Systems
8.1. Improved Data Flows and Analytics for Revenue Generation and Cost Savings

e Maintaining high data quality is essential in the effective integration of Enterprise Resource Planning (ERP)
systems with internal adaptive manufacturing information systems. Improved data flow across departments
enhances operational efficiency, which in turn significantly contributes to cost savings. One critical downside
of ERP systems arises from data inaccuracies: if erroneous or incomplete data is input, it can negatively affect
related departmental processes, reducing overall operational efficiency and ultimately impacting
organizational revenues.

e Enhancing data flow quality enables companies to leverage large-scale machine learning and predictive
analytical models, thereby improving model accuracy significantly—potentially up to 95%. Such accuracy
allows for more reliable sales forecasting, strategic planning, and identifying efficiency bottlenecks.
Moreover, by ensuring rigorous data quality within integrated ERP frameworks, organizations can more
effectively implement Artificial Intelligence \(AI\) (Gupta & Kumar, 2021) [8] into supply chain operations,
particularly in areas such as demand forecasting. Enhanced predictive analytics also facilitate early
identification of potential disruptions in supply chains by effectively combining internal operational data
with external market indicators. Mitigating these disruptions proactively can prevent significant financial
losses, often totaling millions of dollars.
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8.2. Financial Impacts in Supply Chain Environments

e Implementing an ERP system typically spans approximately three to five years, during which organizations
may experience temporary declines in productivity due to the extensive redesign of business processes
required by the ERP integration. Many companies utilize ERP implementation as an opportunity for
comprehensive business process reengineering. However, ineffective or unsuccessful reengineering efforts
may lead to performance setbacks, including adverse financial results. Such outcomes are not uncommon, as
many firms report negative financial implications during ERP implementation phases.

¢ Another notable financial risk involves data quality within the ERP system. Once an ERP system is adopted,
inaccuracies or data errors are no longer isolated issues confined to a single department. Instead, these errors
quickly propagate throughout all interconnected business processes, potentially magnifying the negative
impact. Consequently, both managerial staff and technological teams bear significant responsibility for
ensuring robust data integrity and appropriate process alignment within the ERP system. A system
characterized by poor-quality data or inadequately defined processes risk generating inaccurate but
seemingly credible outputs, thereby misleading decision-makers. Decisions based on flawed or error-ridden
data can severely compromise organizational effectiveness and lead to substantial economic losses.

Valuation of IT investment

A L v L
Benefit of not Costs of not Benefits of Costs of investing in
investing in IT investing in IT investing in IT IT
| | [ J
v Y
Net value of not investing in IT = Net value of investing in IT = Benefits —
Benefits — costs costs

[ J

v

Total Value = Net Value of investing in IT + Net
value of not investing in IT

Figure 1. IT Investment Valuation and Justification Model
Source: Irfan Ali, PhD Dissertation, Tilburg University (2016)

Figure 1 illustrates the IT Investment Valuation and Justification Model, which provides a structured
framework to evaluate both the costs and benefits associated with investing—or not investing—in IT systems. Within
the context of ERP system implementation, this model is particularly relevant as it emphasizes the importance of
calculating the net value of IT investments by weighing tangible benefits such as improved efficiency, data quality,
and predictive analytics capabilities against associated costs like system integration, training, and change
management. By simultaneously considering the opportunity cost of inaction, this framework supports strategic
decision-making in manufacturing organizations pursuing digital transformation (Lee & Lee, 2023) [9]. It reinforces
the core argument of this paper: that proactive ERP integration, when justified through comprehensive cost-benefit
analysis, can lead to substantial long-term value and operational optimization.
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Figure 2. Soh and Markus’s (1995) Model, as cited in Markus and Tanis (2000, p. 189).
Source: The Analysis of Performance Before and After ERP Implementation — A Case of Manufacturing

Company

Figure 2 presents Soh and Markus’s (1995) Model, which outlines the critical stages through which IT
investments generate organizational performance outcomes. The model emphasizes three interconnected processes:
IT conversion, IT use, and the competitive process. In the context of ERP system implementation, this framework
underscores that simply investing in ERP (IT expenditure) is insufficient; organizations must effectively convert these
investments into valuable IT assets and ensure their appropriate use to realize meaningful IT impacts. These impacts,
when aligned with strategic goals, contribute to improved organizational performance and competitive positioning.
This model reinforces a central theme of this paper—that ERP success relies not only on technical deployment but
also on strategic utilization and continuous alignment with organizational objectives.

e While ERP systems promise improved firm performance through enhanced integration and streamlined
processes, these benefits are contingent upon meticulous implementation, rigorous data management
practices, and continuous oversight. Without appropriate attention to these critical aspects, organizations
risk encountering financial setbacks and diminished operational performance.

9. Discussion
9.1. Synthesis Management and Cultivation of a data-driven organizational culture

Successfully integrating ERP systems with internal manufacturing and analytics processes demands the cultivation
of a robust, data-driven organizational culture (Markus et al., 2000; Lee & Lee, 2023) [12, 9]. Effective synthesis
management that blends data-driven methodologies across diverse departments can significantly enhance
operational efficiencies and improve strategic decision-making. For companies seeking to foster such a culture, top
management should systematically implement the following ten-step approach:

1. Communicate the Strategic Vision Clearly

2. Conduct Comprehensive Data Audits

Invest in Continuous Training

Establish Data Advocates and Promote Accountability
Employing Benchmarks to Measure Progress

Leverage Data for Defining KPIs and Organizational Goals
Establish Regular Reporting and Dashboarding

Promote Knowledge Sharing and Organizational Learning

Reward Data-Driven Contributions
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10. Foster an Infinite Mindset for Continuous Improvement

10. Limitations and Future Research Directions

The successful implementation of ERP systems is an iterative and ongoing process requiring continuous monitoring,
refinement, and adaptation. Organizations often underestimate the long-term maintenance demands of ERP
systems. Case studies indicate that more than half of ERP-related expenses arise from post-implementation
maintenance managed by IT departments, underscoring the need for robust governance frameworks and ongoing
operational improvements.

Future research should address the following strategies and considerations:
10.1. Cross-Functional Committee Development:

Establish dedicated committees to facilitate understanding and effectively manage cross-departmental issues. These
committees should work closely with IT teams to foster comprehensive knowledge-sharing and seamless integration
across departments, significantly enhancing collaborative decision-making and system adoption.

10.2. Strengthening Governance Mechanisms:

Top management must proactively implement structured governance frameworks to guide system upgrades,
prioritize tasks, and ensure that enhancements align strategically with evolving business requirements. Effective
governance promotes efficient decision-making, minimizes disruption, and ensures ERP system alignment with long-
term organizational goals.

Moreover, future research could further explore the following critical areas:
10.3.Enhanced AI Integration in Manufacturing:

Investigating ways Al can supplement ERP systems to automate complex manufacturing processes, thereby
improving productivity, operational efficiency, cost control, and departmental accountability—particularly by
leveraging accounting modules to pinpoint cost inefficiencies.

10.4.AI Applications in Supply Chain Management:

In-depth examination of AI integration within inventory management, production scheduling, procurement, and
quality assurance processes. Al-driven predictive analytics can significantly enhance demand forecasting accuracy,
identify potential bottlenecks quickly, and optimize resource allocation to improve product quality and reduce costs.

10.5. Phased ERP Implementation Strategies:

Empirical investigation into the benefits of phased implementations versus traditional "big-bang" approaches.
Assessing phased approaches could reveal improved outcomes, particularly regarding organizational adaptation,
reduced disruption, and increased success rates, a method often overlooked by manufacturing companies.

By addressing these limitations and exploring these areas in greater depth, organizations can better position
themselves to leverage ERP systems effectively, maximizing efficiency, profitability, and long-term competitive
advantage.

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 843
which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2025, 10(45s)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article

Future ERP research model:

Future Research Model

Complexity of Implementation

+ Breadth/Depth/Global %prfl’;"Lp;g‘te
e BN — I
+ Manufacturing/Service f :
+ Competitive H ERP System _; Finance
Advantage/Necessity / Architecture Return
Pre-Adoption Financial
Performance Ot.h.er'
« Efficiencies/Effectiveness Initiatives
Prior/Existing Technology Underlying Data Model

» Architecture/Skills Sets

* Semantics

[ Organizational Culture |

________________________________

* Scope of this study

Figure 3. Future ERP Research Model
Source: Poston, R., & Grabski, S. (2001). Financial impacts of enterprise resource planning
implementations. International Journal of Accounting Information Systems, 2(4), 271—294.

12. Conclusion

The integration of Enterprise Resource Planning (ERP) systems within manufacturing organizations significantly
transforms information management practices, presenting unparalleled opportunities for innovation and enhanced
efficiency across all organizational departments. Despite the inherent complexities and substantial resource
commitments associated with ERP system implementation, the resulting benefits substantially outweigh these initial
challenges—a fact well-supported by the successful experiences of numerous Fortune 500 companies.

Successfully addressing critical challenges—including quality management, customer satisfaction, data integration,
organizational readiness, and cultivating a data-driven organizational culture (Markus et al., 2000; Lee & Lee, 2023)
[12, 9]—is pivotal for realizing the full potential of ERP systems. Effective management of these factors contributes
directly to improved operational efficiency, real-time strategic decision-making capabilities for senior management,
and a stronger orientation towards customer-centricity.

As the global business environment continues to advance rapidly toward digitalization, manufacturing companies
must increasingly prioritize investments in robust data management frameworks and advanced analytics capabilities.
The integration of Artificial Intelligence \(AI\) (Gupta & Kumar, 2021) [8] into ERP systems not only facilitates
significant operational improvements but also provides sustainable competitive advantages in a digitally driven
marketplace. This strategic alignment positions organizations to capitalize on emerging opportunities and navigate
future challenges effectively, thereby achieving long-term growth and success.
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