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 The rapid advancement of artificial intelligence (AI) has significantly transformed enterprise 

resource planning (ERP) systems, shifting them from traditional transactional platforms into 

intelligent decision-support environments. This study investigates the integration of AI 

technologies, including machine learning, predictive analytics, natural language processing, 

and generative AI—within ERP systems and evaluates their impact on both operational 

efficiency and strategic organizational performance. 

From a management perspective, AI-enabled ERP systems enhance decision-making quality, 

improve resource allocation, and support strategic planning by enabling real-time data 

analysis and predictive insights. In manufacturing environments, these systems contribute to 

reduced operational costs, improved productivity, optimized supply chain performance, and 

enhanced organizational agility. 

The study adopts a qualitative case study methodology based on secondary data from 

industry reports and documented ERP implementations, focusing on Champion Fiberglass as 

a representative manufacturing organization. The findings demonstrate that AI integration not 

only improves automation and forecasting accuracy but also strengthens organizational 

resilience, supports digital transformation, and enhances long-term competitiveness. 

Overall, the research highlights AI-powered ERP systems as strategic enablers of enterprise 

transformation, linking technological innovation with managerial effectiveness and 

operational excellence.  
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1. Introduction  

The Enterprise Resource Planning (ERP) 

systems have become essential digital 

infrastructures for coordinating and managing 

organizational processes across multiple 

functional areas such as finance, supply chain, 

human resources, and production. These 

systems provide a unified data environment 

that enables consistent information flow and 

supports structured decision-making across 

departments. 

However, despite their widespread 

adoption, traditional ERP systems are 

increasingly challenged by modern business 

requirements. The rapid growth of data 

volume, the need for real-time responsiveness, 

and the increasing complexity of global 

operations have exposed limitations in 

flexibility and predictive capability. As a result, 

conventional ERP platforms often struggle to 

support dynamic and fast-changing enterprise 

environments effectively. 

https://njemcs.edu.iq/index.php/njemcs/
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From an engineering management 

perspective, ERP systems are not only 

technical platforms but also strategic tools that 

align organizational resources with business 

objectives. The integration of artificial 

intelligence enhances this alignment by 

enabling intelligent decision-making, 

improving operational efficiency, and 

supporting long-term strategic planning in 

complex and dynamic business environments. 

In response to these limitations, artificial 

intelligence (AI) has emerged as a key 

technological driver for the next generation of 

ERP systems. By embedding intelligent 

capabilities into enterprise platforms, AI 

enables systems to evolve from static 

transaction-processing tools into adaptive and 

learning-based environments. These AI-

enhanced systems can analyze large datasets, 

identify hidden patterns, and support proactive 

decision-making processes [1].  

Artificial intelligence (AI) emerges as a 

powerful tool capable of addressing these 

challenges. Integrating AI with enterprise 

resource planning (ERP) systems represents a 

technological leap, transforming static systems 

into dynamic and intelligent platforms capable 

of learning from data, automating complex 

tasks, and supporting predictive and proactive 

decision-making. AI-enhanced ERP solutions 

offer capabilities such as natural language 

interfaces, intelligent automation, predictive 

analytics, anomaly detection, and real-time 

optimization [2].  

The integration of artificial intelligence 

(AI) into enterprise resource planning (ERP) 

systems is driven by several factors, such as, 

the increasing availability of large and diverse 

datasets within organizations, advancements in 

AI and cloud computing that enable scalable 

processing, and the need for flexible, data-

driven decision-making [3].  

Restructuring the integrated software in the 

ERP system allows for a better solution. The 

synergy, the ability to improve, and the 

strategy proposal are all part of this process. A 

vendor (ERP) renegotiation is transferred to the 

integrated manager of other software, and 

preparations are made for the automation and 

performance of business operations within the 

organization. These processes ensure the 

continuity of finances, the execution of 

purchasing transactions, deliveries, and 

customer transactions. The ERP system can be 

managed much more efficiently, optimally, and 

correctly. It's truly everywhere today [4].   

The primary objective of ERP systems is to 

enhance organizational efficiency by 

streamlining workflows, reducing data silos, 

and enabling standardized processes. By 

providing a unified view of enterprise 

operations, ERP systems support informed 

decision-making, regulatory compliance, and 

improved coordination among functional units. 

Figure 1 illustrates Some typical Enterprise 

Resource Planning (ERP) modules. 

 

 
Source: Author's compilation based on reviewed literature. 

Figure 1. Typical Enterprise Resource Planning 

(ERP) modules [5]. 

2. ERP Revolution 

The evolution of ERP systems has 

undergone several significant phases, often 

referred to as the ERP revolution. Early ERP 

solutions were primarily on-premises systems 

focused on transactional processing and basic 

reporting. While effective in standardizing 

operations, these systems were rigid, costly to 

maintain, and limited in analytical capabilities. 

The advent of cloud computing, advanced 

analytics, and artificial intelligence marked a 

turning point in ERP development. Modern 

ERP platforms are modular, scalable, and 

accessible via cloud infrastructure, allowing 

organizations to adapt quickly to changing 
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business environments [6]. This revolution has 

shifted ERP systems from passive record-

keeping tools to intelligent platforms capable 

of real-time analysis, automation, and 

predictive insights, enabling organizations to 

move from reactive to proactive operational 

strategies. 

2.1 Reasons for ERP implementations 

failure 

Despite their potential benefits, ERP 

implementations have historically faced high 

failure rates. One of the most common reasons 

is inadequate change management. Employees 

often resist new systems due to insufficient 

training, poor communication, or fear of job 

displacement.  

Other critical factors include unclear 

project objectives, poor alignment between 

business processes and system capabilities, 

insufficient executive support, and 

underestimation of implementation complexity. 

Technical challenges such as data migration 

issues, system customization, and integration 

with legacy systems further contribute to 

failures. These challenges highlight the need 

for flexible, intelligent ERP systems that can 

adapt to organizational needs—an area where 

AI-enhanced ERP solutions offer significant 

improvements [7]. 

3. Cloud Computing  

Cloud computing refers to the delivery of 

computing services such as data storage, 

servers, databases, networking, and software 

over the internet. Instead of storing data or 

running applications on local computers or 

servers, users access these resources through 

remote data centers managed by cloud service 

providers. This allows individuals and 

organizations to access data and applications 

from anywhere with an internet connection 

while reducing the need for expensive 

hardware and maintenance. Cloud computing is 

commonly offered through service models such 

as Infrastructure as a Service (IaaS), Platform 

as a Service (PaaS), and Software as a Service 

(SaaS), and it can be deployed as public, 

private, or hybrid cloud depending on how the 

resources are shared and managed [8].  

 

 

4. Cloud ERP software 

Cloud ERP software represents a major 

advancement in enterprise systems by 

delivering ERP functionality through cloud-

based infrastructure. Unlike traditional on-

premises ERP systems, cloud ERP solutions 

offer scalability, reduced upfront costs, 

automatic updates, and remote accessibility.  

Cloud-based ERP platforms also provide 

the computational foundation necessary for 

integrating advanced AI technologies. The 

availability of real-time data, high-performance 

computing, and seamless integration with 

external applications enables organizations to 

deploy machine learning models, predictive 

analytics, and automation tools more 

effectively. As a result, cloud ERP has become 

a critical enabler for AI-driven enterprise 

transformation [9].  

5. Artificial Intelligence (AI) 

Artificial intelligence refers to the 

simulation of human intelligence in machines 

that are designed to learn, reason, and make 

decisions. AI technologies include machine 

learning, natural language processing, 

computer vision, expert systems, and 

generative models. These technologies enable 

systems to process large volumes of data, 

identify patterns, and improve performance 

over time without explicit programming [10].   

In enterprise contexts, AI is increasingly 

used to enhance automation, optimize 

processes, and support data-driven decision-

making. By augmenting human capabilities, AI 

enables organizations to achieve higher levels 

of efficiency, accuracy, and innovation [11]. 

5.1 AI in ERP 

The integration of AI into ERP systems 

significantly enhances their functionality and 

value. AI-driven ERP systems can automate 

routine tasks, detect anomalies, forecast future 

trends, and provide real-time 

recommendations. Capabilities such as 

intelligent workflows, predictive maintenance, 

demand forecasting, and conversational 

interfaces transform ERP systems into adaptive 

and self-improving platforms.  

By embedding AI directly into ERP 

modules, organizations can improve 

operational efficiency, reduce costs, and 
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enhance strategic planning. AI-enabled ERP 

systems also support continuous learning, 

allowing enterprises to respond more 

effectively to market changes and operational 

challenges [12].  

broader transformation of enterprise 

information systems from transactional 

platforms to intelligent decision-support 

infrastructures. Early ERP research emphasized 

enterprise-wide integration, process 

standardization, and information visibility 

across organizational functions. More recent 

developments have expanded ERP capabilities 

through cloud computing, advanced analytics, 

machine learning, and automation 

technologies, enabling organizations to 

improve operational efficiency and data-driven 

decision-making.  

5.2 Types of AI Technologies in ERP 

5.2.1 Machine Learning 

Machine learning (ML) enables ERP 

systems to learn from historical data and 

improve predictions over time. ML algorithms 

are widely used in demand forecasting, 

inventory optimization, predictive 

maintenance, and fraud detection. By 

continuously refining models based on new 

data, ML enhances the accuracy and reliability 

of ERP-driven insights [13]. 

5.2.2 Natural Language Processing 

(NLP) 

Natural language processing allows users to 

interact with ERP systems using conversational 

language rather than complex queries or 

technical commands. NLP enables features 

such as chatbots, voice assistants, and 

automated report generation, improving user 

experience and reducing training requirements 

[14].  

5.2.3 Predictive Analytics 

Predictive analytics leverages statistical 

models and AI algorithms to forecast future 

outcomes based on historical and real-time 

data. In ERP systems, predictive analytics 

support proactive decision-making in areas 

such as production planning, financial 

forecasting, risk management, and supply chain 

optimization [15].  

 

 

5.2.4 Robotic Process Automation (RPA) 

Robotic Process Automation automates 

repetitive, rule-based tasks such as invoice 

processing, data entry, and reconciliation. 

When combined with AI, RPA becomes more 

intelligent, capable of handling exceptions and 

adapting to process changes, thereby increasing 

efficiency and reducing operational errors [16]. 

5.2.5 Data Mining and Advanced 

Analytics 

Data mining techniques enable ERP 

systems to extract meaningful insights from 

large datasets. Advanced analytics identify 

hidden patterns, correlations, and trends that 

support strategic planning and continuous 

improvement initiatives[17].   

 

The growing adoption of cloud-based ERP 

architecture has further enhanced system 

scalability, flexibility, and real-time 

information accessibility, allowing 

organizations to integrate diverse business 

processes within a unified digital environment. 

These developments have created new 

opportunities for incorporating AI-enabled 

functionalities such as predictive analytics, 

intelligent forecasting, automated workflows, 

and decision-support mechanisms. 

Consequently, ERP systems are increasingly 

viewed as strategic platforms that facilitate 

organizational learning, operational agility, and 

digital transformation rather than merely 

supporting routine transactional activities. 

Despite these advancements, a significant 

limitation remains within the existing literature. 

Most studies examine AI technologies as 

isolated capabilities or focus primarily on their 

technical and operational benefits, including 

process optimization, forecasting accuracy, and 

workflow automation. As a result, limited 

attention has been given to understanding how 

multiple AI capabilities interact within an 

integrated ERP ecosystem to influence broader 

organizational outcomes. In particular, the 

relationship between AI-enabled ERP systems 

and organizational resilience, adaptive 

capacity, and post-crisis recovery remains 

insufficiently explored. 

Addressing this gap, the present study 

adopts an integrated analytical perspective to 
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examine how AI-enhanced ERP systems 

contribute to organizational resilience in 

manufacturing environments. Using the case of 

Champion Fiberglass, which underwent 

extensive operational transformation and 

digital modernization following the destruction 

of its primary manufacturing facility in 2016, 

the study investigates how ERP-enabled 

integration, automation, data visibility, and 

intelligent decision support can facilitate 

organizational recovery and long-term 

adaptability. By conceptualizing AI-enabled 

ERP systems as socio-technical infrastructures 

rather than isolated technological tools, this 

research extends existing ERP literature 

beyond operational performance toward 

resilience-oriented organizational outcomes. 

Furthermore, by grounding the analysis in a 

real-world industrial case, this work extends 

current theoretical boundaries to incorporate 

organizational resilience, recovery performance 

following disruptions, and long-term strategic 

adaptability. In doing so, it shifts the discourse 

from technology-centric optimization toward 

system-level transformation and enterprise 

sustainability. 

Overall, this study contributes to the 

literature by reframing AI-enabled ERP 

systems not merely as operational enhancement 

tools, but as integrated strategic platforms that 

enable resilience-building, continuous 

adaptation, and sustain competitive advantage 

in complex industrial environments. 

 

6. Generative AI as A Game Changer 

for ERP 

Generative AI represents a transformative 

advancement in ERP systems by enabling 

content creation, intelligent recommendations, 

and autonomous decision support. Unlike 

traditional AI models that focus on prediction 

and classification, generative AI can produce 

text, reports, forecasts, and scenario 

simulations. 

In ERP environments, generative AI 

enhances reporting, automates documentation, 

supports what-if analysis, and assists users 

through intelligent copilots. For example, 

generative AI can generate financial 

summaries, explain performance anomalies, or 

recommend optimization strategies in natural 

language. This capability significantly 

improves accessibility, decision quality, and 

organizational agility, making generative AI a 

game changer for modern ERP systems [18].  

7. The Transformative Impact of 

Artificial Intelligence on ERP Software 

Artificial Intelligence (AI) is rapidly 

transforming Enterprise Resource Planning 

(ERP) software and the way organizations 

manage their operations. With major 

technology companies investing heavily in AI 

development, its applications now extend 

beyond generating text or images to improving 

business management systems and decision-

making processes. One of the most significant 

impacts of AI on ERP is the growing 

importance of high-quality data. AI models 

depend on accurate, complete, and well-

organized data to function effectively, 

encouraging organizations to strengthen their 

internal data management and incorporate 

external data sources to improve predictions 

and planning.  

AI also enhances employee efficiency by 

automating repetitive tasks and simplifying 

access to information. AI-powered assistants 

integrated into ERP systems allow employees 

to quickly retrieve data from different modules, 

making daily operations faster, more accurate, 

and more productive. In addition, AI plays a 

major role in customer relationship 

management (CRM) by enabling automated 

communication, lead analysis, and predictive 

insights. These capabilities help organizations 

personalize customer interactions, improve 

service quality, and identify new sales 

opportunities [19]. 

Furthermore, AI contributes to higher 

employee engagement through ERP’s human 

resource modules. AI-based tools can provide 

real-time feedback, monitor progress, identify 

strengths and weaknesses, and automate 

routine HR processes, helping organizations 

better support and develop their workforce. 

Rather than replacing ERP systems, AI 

strengthens them by offering deeper insights, 

advanced automation, and improved decision-

making capabilities. By integrating AI with 

ERP, organizations can increase efficiency, 
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support strategic planning, and gain greater 

value from their business systems in the 

modern digital environment [20].  

8. Challenges of AI in ERP 

Despite its benefits, integrating AI into 

ERP systems presents several challenges. Data 

quality and availability remain critical 

concerns, as AI models rely heavily on 

accurate and consistent data. Poor data 

governance can lead to unreliable predictions 

and biased outcomes. 

Other challenges include high 

implementation costs, integration complexity, 

cybersecurity risks, and ethical considerations 

related to data privacy and algorithmic 

transparency. Additionally, organizations must 

address workforce readiness, ensuring 

employees possess the skills needed to 

effectively use AI-enhanced ERP systems. 

Overcoming these challenges requires strategic 

planning, robust governance frameworks, and 

continuous monitoring [21].  

 
Table 1. Comparison of Previous Studies and Research Gap 

Study Method Focus Key Finding 

Hurbean et 

al. (2026) 

Systematic 

Literature 

Review 

AI-powered 

ERP systems 

Identified emerging trends, benefits, and future directions of AI 

integration in ERP systems. 

Gangapatnam 

(2025) 

Technical 

Analysis 

AI Integration 

in ERP 

Demonstrated how AI technologies enhance automation, data 

processing, and enterprise decision-making. 

Sarferaz 

(2026) 

Conceptual 

Model 

Development 

AI 

Incorporation 

into ERP 

Software 

Proposed a framework for integrating AI capabilities into ERP 

platforms to improve business intelligence and operational 

performance. 

Present Study Qualitative 

Case Study 

Integrated AI-

ERP Systems 

in 

Manufacturing 

Organizations 

Examine the combined impact of AI-enhanced ERP systems on 

operational efficiency, organizational resilience, and strategic 

performance through real-world industrial evidence. 

Source: Author's compilation based on reviewed literature 

 

Table 1 highlights the evolution of AI-related 

ERP research. While previous studies primarily 

focused on individual technologies such as 

cloud ERP, predictive analytics, or generative 

AI, the present study adopts an integrated 

perspective by examining the combined impact 

of multiple AI technologies within ERP 

systems. Furthermore, unlike prior studies that 

mainly emphasize operational outcomes, this 

research extends the analysis to organizational 

resilience, strategic agility, and long-term 

competitive performance. 

 

Figure 2. Conceptual Research Framework [22]. 

1. AI Technologies 
(ML, NLP, Predictive 

Analytics, 
RPA, Generative AI) 

2. AI-Enabled ERP System 

3. Operational Outcomes 
• Automation 
• Forecasting 

• Inventory Optimization 

4. Managerial Outcomes 
• Better Decision-Making 

• Resource Allocation 
• Strategic Planning 

 

5. Organizational 
Outcomes 

• Resilience 
• Agility 

• Competitive Advantage 
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The conceptual framework proposes that AI 

technologies (machine learning, predictive 

analytics, natural language processing, robotic 

process automation, and generative AI) act as 

independent variables that enhance ERP 

capabilities. These enhanced capabilities 

influence operational efficiency, decision-

making quality, supply chain performance, 

organizational resilience, and strategic agility, 

ultimately contributing to improved 

organizational performance. 

9. Research Questions 

This study seeks to answer the following 

questions: 

RQ1: How does AI integration enhance the 

operational efficiency of ERP systems in 

manufacturing organizations? 

RQ2: What impact do AI-enabled ERP systems 

have on managerial decision-making and 

strategic performance? 

RQ3: How do AI-enabled ERP systems 

contribute to organizational resilience and 

adaptability following operational disruptions? 

10. Research Methodology  

This section will explain and evaluate the 

impact of artificial intelligence (AI) on 

enterprise resource planning (ERP) systems in 

the manufacturing sector. It integrates 

qualitative and quantitative data sources, based 

on scientific research and evidence from real-

world case studies, to provide valuable insights 

into the practical outcomes of adopting AI-

powered ERP systems. 

From production planning to inventory 

management, and from financial planning to 

cost optimization, an Enterprise Resource 

Planning (ERP) system enables manufacturers 

to effectively implement advanced 

manufacturing principles, such as lean 

manufacturing and total quality management. 

ERP systems are perfectly suited to handle the 

complex organization of supply chain 

management, inventory management, and 

workflow management that modern 

manufacturers require [19]. This is perhaps 

why manufacturing companies lead all other 

industries in ERP investments. In fact, a recent 

study showed that manufacturers account for 

nearly 26% of the ERP market. Meanwhile, the 

financial recording and reporting capabilities of 

ERP software ensure that manufacturers can 

effectively manage costs and plan for a stable 

cash flow over time.  

 

10.1 Research Design 

 

This study adopts a qualitative case study 

design based on secondary data analysis. The 

approach was selected because it allows an in-

depth investigation of AI-enabled ERP 

implementation within a real manufacturing 

environment. 

 

10.2 Data Sources 

 

Secondary data were collected from peer-

reviewed journal articles, ERP vendor reports, 

company publications, implementation case 

studies, and industry reports published between 

2020 and 2025. 

 

10.3 Inclusion Criteria 
Sources were included if they: 

• Discussed AI-enabled ERP systems. 

 

• Reported manufacturing-sector 

applications. 

 

• Contained implementation outcomes or 

performance indicators. 

 

• Were published in reputable academic or 

industry sources. 

 

10.4 Data Analysis 

 

The collected data were analyzed using 

thematic analysis. Data were coded into five 

themes: 

 

Operational Efficiency 

Decision-Making Quality 

Supply Chain Performance 

Organizational Resilience 



 

 
Arwa Mahmood Al Ani/ Al-Noor Journal of Engineering Management and Computer Science / Vol. 2 , Issue 1, 2026: 75-86 

 

82 

 

Strategic Agility 

 

10.5 Validation 

 

Data triangulation was applied by 

comparing findings from academic literature, 

company reports, and ERP implementation 

documentation. 

11. Case Study Selection (Champion 

Fiberglass) 

   After recovering from a fire that 

destroyed its manufacturing facility in 2016, 

Champion Fiberglass sought a cloud-based 

Enterprise Resource Planning (ERP) system 

that would not only provide sound financial 

reporting but also enable the integration of 

other business processes as the company 

rebuilt. Champions selected NetSuite 

OneWorld, NetSuite SuitePeople Payroll, 

NetSuite Work Orders & Assemblies, and 

NetSuite CRM to support the growth that 

doubled the company’s production capacity in 

2020 and continues to this day. With its ERP 

implementation, Champion streamlined 

financial processes and created an online portal 

that allows customers to track orders. 

Furthermore, the manufacturer can now 

accurately track the availability of critical 

inventory products thanks to the visibility 

provided by NetSuite’s data collection and 

reporting capabilities. 

This study adopts a single in-depth case 

study approach: Champion Fiberglass, a 

manufacturing company that provides an ideal 

context for examining the impact of AI-

enhanced Enterprise Resource Planning (ERP) 

systems. This case was selected based on 

several key characteristics that align with the 

objectives of this research. These criteria 

include: 

11.1 Major Organizational Disruption: 
In 2016, Champion Fiberglass experienced a 

major organizational disruption when a fire 

destroyed its main manufacturing facility. This 

event forced the company to undertake a 

complete redesign and modernization of its 

operations [23]. This disruption provides a 

unique opportunity to examine how advanced 

technologies. 

 

11.2 Adoption of a Cloud-Based, AI-

Ready ERP: As part of its recovery efforts, 

Champion Fiberglass adopted NetSuite 

OneWorld, a cloud-based ERP system with 

built-in AI capabilities. This application 

enabled the company to leverage AI and 

machine learning features, such as predictive 

analytics, automated workflows, and real-time 

decision support, providing a rich context for 

exploring the potential of intelligent ERP 

systems to enhance operational efficiency. 

11.3 Documented Post-Implementation 

Improvements: Since adopting its AI-powered 

ERP system, Champion Fiberglass has 

documented significant improvements across 

several key performance areas, including 

operational efficiency, production scalability, 

financial reporting, and inventory accuracy. 

These improvements make the system a prime 

example for studying the measurable outcomes 

of AI-enhanced ERP systems in practice [24]. 

The study data was collected using two 

primary sources. A comprehensive set of 

secondary data sources was used to build a 

foundational understanding of the enterprise's 

ERP implementation journey. This included 

company reports, ERP implementation 

documentation, NetSuite deployment 

summaries, and past case studies from similar-

sized manufacturing companies that had 

adopted cloud-based ERP systems. These data 

sources provided valuable insights into the 

implementation process and initial results, as 

well as a broader perspective on industry trends 

related to ERP adoption [25]. 

To guide the analysis, a set of performance 

dimensions was identified through a 

comprehensive review of previous studies. 

These dimensions represent the key outcomes 

typically associated with AI-enhanced ERP 

systems.  

Given these characteristics, Champion 

Fiberglass presents a compelling case for 

evaluating the intersection of AI and ERP 

systems, particularly in terms of enterprise 

agility, increased efficiency, and long-term 

strategic growth. This case study allows for a 

deeper examination of the practical benefits of 

adopting AI-powered ERP solutions in a 

dynamic manufacturing environment. 
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12. Result and discussion  

The findings indicate that AI-enhanced 

ERP systems provide not only from a technical 

perspective but also from an engineering 

management viewpoint, focusing on key 

performance indicators such as operational 

efficiency, decision-making speed, cost 

optimization, and organizational agility. 

The results of this study demonstrate that 

the integration of artificial intelligence into 

ERP systems delivers measurable operational, 

managerial, and strategic benefits within the 

manufacturing sector. Findings from the 

Champion Fiberglass case study support 

existing empirical research indicating that AI-

enhanced ERP systems significantly improve 

automation, forecasting accuracy, and decision-

making effectiveness.  

AI-driven automation reduced manual 

intervention in repetitive administrative 

processes, including data entry, financial 

reconciliation, and purchase order validation. 

This automation resulted in lower error rates, 

enhanced data consistency, and improved 

regulatory compliance. These findings are 

consistent with prior studies indicating that 

intelligent automation embedded in ERP 

systems can reduce administrative workload 

while increasing process reliability. 

Predictive analytics and machine learning 

capabilities integrated into the ERP platform 

enabled early detection of equipment 

anomalies and supported predictive                

maintenance strategies. This capability reduced 

unplanned downtime and improved asset 

utilization, which is critical in capital-intensive 

manufacturing environments. The results 

confirm that AI-based predictive maintenance 

contributes to improved operational continuity 

and cost reduction. 

Supply chain performance was also 

positively impacted. AI-enhanced demand 

forecasting and inventory optimization 

improved visibility into critical inventory 

components, enabling more accurate 

procurement planning and production 

scheduling. These improvements reduced 

inventory shortages and excess stock, thereby 

enhancing customer satisfaction and production 

efficiency.  

From a managerial perspective, AI-enabled 

analytics transformed decision-making 

processes by shifting them from reactive to 

proactive. Real-time dashboards, scenario 

analysis, and anomaly detection improved 

budgeting accuracy, financial planning, and 

risk management. This aligns with existing 

literature emphasizing the role of AI in 

supporting strategic agility and data-driven 

management [26]. 

 

 

Table 2. Comparative Performance Outcomes Before and After ERP Modernization at Champion Fiberglass. 
 Source: Author's compilation based on reviewed literature. 

Performance Area 
Before ERP 

Modernization 

AI-ready 

ERP 

platform 

Inventory Visibility Limited High 

Financial Reporting Delayed 
Real-

Time 

Customer Order Tracking Manual 
Online 

Portal 

Decision-Making Reactive Predictive 

Production Capacity Standard Expanded 

Operational Agility Moderate High 
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Although precise quantitative measures 

were not publicly available, documented 

implementation reports consistently indicated 

improvements in inventory visibility, reporting 

speed, customer service responsiveness, and 

production scalability following ERP 

modernization. 

Implementation of the ERP system at 

Champion Fiberglass. Consistent with prior 

ERP research, the results indicate that 

enterprise-wide integration, real-time 

information availability, and process 

standardization contribute significantly to 

operational effectiveness and managerial 

decision-making. In the context of Champion 

Fiberglass, these capabilities supported the 

company's operational transformation 

following the 2016 facility disruption, 

demonstrating how digitally integrated systems 

can enhance organizational resilience and 

recovery. These findings also support recent 

evidence that advanced digital capabilities and 

data-driven decision support strengthen 

organizational adaptability and long-term 

performance.  

Furthermore, the integration of natural 

language processing and generative AI 

significantly enhanced system usability. 

Employees interacted with the ERP system 

using conversational interfaces, reducing 

training requirements and increasing user 

adoption. Improved user experience is a critical 

success factor in ERP implementations and 

directly contributes to sustained system 

utilization and organizational value realization.  

Overall, the findings demonstrate that AI-

enhanced ERP systems contribute not only to 

short-term efficiency gains but also to long-

term organizational resilience and scalability. 

The Champion Fiberglass case highlights how 

cloud-based, AI-ready ERP platforms can 

support recovery from disruption while 

enabling sustained growth [27].   

This study provides practical implications 

for engineering managers and decision-makers 

by demonstrating how AI-enabled ERP 

systems can be leveraged to improve 

operational planning, optimize resource 

allocation, and enhance strategic decision-

making in manufacturing organizations. 

 

12.1 Limitations 

 

This study has several limitations. First, the 

analysis relies primarily on secondary data 

sources rather than direct interviews or 

organizational observations. Second, the 

research focuses on a single manufacturing 

organization, which may limit the 

generalizability of the findings. Third, 

quantitative performance indicators were not 

consistently available across all ERP functions 

examined. 

 

12.2 Future Research 

Future studies should examine multiple 

manufacturing organizations using mixed 

methods approaches that combine qualitative 

and quantitative data. Further research may 

also investigate the long-term effects of 

generative AI, autonomous decision-support 

systems, and AI governance frameworks within 

ERP environments. 

 

13. Conclusion  

 This study examined the integration of 

artificial intelligence (AI) into Enterprise 

Resource Planning (ERP) systems and its 

impact on organizational performance and 

operational effectiveness. The findings indicate 

that AI-enhanced ERP systems significantly 

improve decision-making, process automation, 

forecasting accuracy, inventory optimization, 

predictive maintenance, and overall operational 

efficiency. By leveraging technologies such as 

machine learning, predictive analytics, natural 

language processing, and generative AI, 

organizations can achieve greater agility, 

productivity, and competitiveness in dynamic 

business environments. 

 

The primary contribution of this research 

lies in providing a comprehensive synthesis of 

current AI applications within ERP systems 

and demonstrating their strategic value from an 

engineering management perspective. The 

study highlights how AI transforms traditional 
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ERP platforms into intelligent systems capable 

of supporting data-driven decision-making and 

continuous organizational improvement. 

 

Despite its contributions, this research has 

several limitations. The study relies primarily 

on secondary data and existing literature, 

which may limit the generalizability of the 

findings across industries and organizational 

contexts. In addition, the rapid evolution of AI 

technologies may affect the long-term 

applicability of current observations. 

 

Future research should incorporate 

empirical case studies and quantitative analyses 

to evaluate long-term organizational outcomes. 

Further investigation is also needed into AI 

governance, cybersecurity, ethical 

considerations, algorithmic transparency, and 

the evolving interaction between human 

expertise and AI-driven decision-support 

systems within ERP environments. 
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