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ABSTRACT
Enterprise Resource Planning (ERP) systems have long been pivotal in enhancing operational efficiency in the manufacturing and retail sectors, 
streamlining core business functions such as production management, inventory control, and financial planning. As these systems evolve, the integration 
of emerging technologies, particularly Artificial Intelligence (AI) and Large Language Models (LLMs), offers transformative opportunities to expand ERP 
capabilities. This paper explores the current landscape of ERP systems in manufacturing and retail, examining their market share and assessing how LLMs 
can augment ERP functions such as demand forecasting, data analysis, and decision-making. By conducting an in-depth analysis of market dynamics, 
technical feasibility, and benefit- cost assessments, this study provides insights into how AI-driven advancements can reshape ERP systems, improving 
automation, data processing, and overall organizational performance. Additionally, the research evaluates the scalability of LLM-driven ERP systems 
across different industries and forecasts adoption rates over the next decade. The findings suggest that while LLM-enhanced ERP systems offer significant 
potential to revolutionize enterprise resource planning, challenges related to high computational costs, technical complexity, biases in AI models, and data 
privacy concerns remain critical hurdles to widespread adoption. Nonetheless, as AI technologies advance and industries adapt, LLM-driven ERP systems 
are poised to play an increasingly vital role in the future of business operations.
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Introduction
Enterprise Resource Planning (ERP) systems have become critical 
tools for businesses across industries, facilitating the integration of 
core business processes such as production, inventory management, 
finance, and human resources. From their origins as Materials 
Requirements Planning (MRP) systems in the 1960s, ERP systems 
have evolved to encompass a wide range of functionalities that 
help organizations optimize their operations and achieve greater 
efficiency. In manufacturing and retail, in particular, ERP systems 
enable businesses to streamline operations, improve decision-
making, and enhance productivity. However, the emergence of 
new technologies, particularly Artificial Intelligence (AI) and 
Large Language Models (LLMs), presents an opportunity to 
further enhance ERP systems by leveraging their ability to process 
large volumes of data, automate decision-making, and provide 
contextual insights [1,2].

Despite the significant advantages of ERP systems, their 
implementation remains complex, costly, and prone to challenges, 
particularly in terms of customization and aligning ERP systems 
with organizational processes. Previous studies have documented 
both the successes and failures of ERP implementations, often 
highlighting the need for better integration of ERP systems with 

business process modeling and continuous user engagement 
[2,3]. As organizations increasingly adopt digital transformation 
strategies, there is a growing need to explore how advanced 
AI models like LLMs can be integrated into ERP systems to 
further enhance their capabilities, particularly in areas such as 
demand forecasting, supply chain management, and data analysis. 
However, the literature on the integration of LLMs into ERP 
systems remains limited, presenting a research gap that this study 
aims to address.

This paper seeks to investigate the current state of ERP systems in 
the manufacturing and retail sectors, with a focus on identifying 
the ERP tools currently in use, their market share, and the core 
functions they serve. Building on this, the study will explore how 
LLMs can be used to augment these core functions, potentially 
transforming ERP systems from traditional process optimization 
tools into intelligent platforms capable of advanced analytics, 
real-time decision- making, and automation. The research will also 
examine the potential benefits of LLM-enhanced ERP systems, 
such as improved operational efficiency and decision-making 
accuracy, while addressing the possible drawbacks, including 
computational costs, data privacy concerns, and biases in AI 
models.

Furthermore, this study aims to predict how industries will adapt to 
the integration of LLMs into ERP systems, providing insights into 
the future landscape of ERP systems in manufacturing and retail. 
By conducting a comprehensive market analysis, benefit-cost 
analysis, and adoption forecasting, this research will offer valuable 
guidance for businesses, ERP vendors, and policymakers seeking 
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to harness the power of AI and LLMs in enterprise resource 
planning. The findings of this study will contribute to the growing 
body of knowledge on the digital transformation of industries 
and the role of advanced technologies in driving operational 
excellence.

Literature Review
The literature surrounding Enterprise Resource Planning (ERP) 
systems has evolved considerably, particularly with the integration 
of emerging technologies such as Artificial Intelligence (AI) 
and Large Language Models (LLMs). These advancements 
are revolutionizing how ERP systems function, particularly in 
industries like manufacturing and retail, where the ability to 
manage operations efficiently and make data- driven decisions 
is critical to staying competitive. This literature review seeks to 
synthesize key studies that explore ERP systems' transformation 
from traditional MRP and MRP- II systems to more sophisticated, 
AI-driven platforms.

The study by Kouki et al. provides an in-depth analysis of 
ERP implementation within a Greek manufacturing company, 
highlighting the transition from traditional resource planning 
systems to modern ERP frameworks [1]. The authors explore how 
ERP systems, designed to manage production operations, inventory, 
and overall business performance, can be deployed effectively 
to reduce costs and improve efficiency. By examining the case 
study of a manufacturing company, Kouki et al. offer insights 
into the challenges and benefits associated with ERP adoption, 
particularly in terms of optimizing production management and 
inventory control [1].

Kouki et al. emphasize that the selection and implementation of an 
ERP system require careful consideration, with active involvement 
from key stakeholders [1]. The study highlights the importance of 
aligning business processes with ERP systems to ensure seamless 
integration and improved operational performance. The findings 
suggest that while ERP systems offer significant advantages, 
challenges such as data migration, system parameterization, and 
user training must be addressed to fully realize these benefits. 
Scheer and Habermann focus on the role of business process 
modeling in ERP implementations, particularly in the context 
of large, standardized ERP systems such as SAP and Oracle [2]. 
The authors argue that business process modeling can reduce 
implementation complexity and improve user acceptance by 
ensuring that ERP systems are closely aligned with business 
processes. Their research underscores the importance of business 
process reengineering (BPR) in achieving successful ERP 
outcomes, particularly in terms of customization and process 
optimization.

Scheer and Habermann introduce the ARIS framework as a tool 
for designing and optimizing business processes, emphasizing 
the need for model-based ERP implementations [2]. While the 
ARIS Toolset provides valuable support for customizing ERP 
systems to fit organizational needs, the authors note that the high 
costs of customization and the complexity of implementing ERP 
systems across multiple organizational boundaries pose significant 
challenges, particularly for small and medium-sized enterprises 
(SMEs).

Ashik Sheik and Sulphey provide a more recent perspective on 
ERP systems, focusing on their role in enhancing organizational 
effectiveness [3]. Their study emphasizes the integration 
capabilities of ERP systems, which facilitate seamless information 
flow across different functional areas within organizations. The 

authors highlight the importance of aligning ERP systems with 
strategic goals to achieve operational efficiency and gain a 
competitive edge. However, they also point out the limitations 
of ERP systems, particularly in terms of high failure rates and 
misalignment between system capabilities and organizational 
needs. The research by Ashik Sheik and Sulphey identifies critical 
success factors for ERP implementations, such as user training, 
system customization, and change management [3]. However, 
the authors highlight several gaps in the literature, particularly 
regarding the long-term impact of ERP systems on organizational 
performance. They suggest that more  research is needed to explore 
post-implementation user satisfaction and the sustainability of ERP 
systems in rapidly changing business environments.

The paper by Chaushi et al. shifts the focus to the adoption of ERP 
systems in higher education institutions (HEIs) [4]. The authors 
explore how ERP systems are used to manage administrative and 
academic processes, such as student information systems, financial 
management, and human resources. The study highlights the 
benefits of ERP systems in streamlining operations within HEIs 
but also points out challenges related to cost, user training, and 
data security. Chaushi et al. argue that while ERP systems have 
improved the efficiency of HEIs, there is a need for more research 
on the customization of ERP modules to meet the specific needs of 
educational institutions [4]. They also call for further exploration 
of how emerging technologies, such as cloud computing and AI, 
can enhance ERP functionalities in the education sector.

The research by Narayanaswami et al. presents a different 
perspective, focusing on the integration of blockchain technology 
with ERP systems to enhance supply chain automation [5]. 
The authors highlight how blockchain, in combination with AI 
and IoT, can drive significant improvements in supply chain 
management, particularly by enhancing visibility and traceability 
across complex, multi- enterprise supply chains. The study 
demonstrates how blockchain's features, such as immutability 
and security, can be leveraged to automate high-volume tasks and 
improve decision-making. Narayanaswami et al. emphasize that 
while blockchain offers numerous advantages for supply chain 
management, challenges related to scalability, encryption, and 
network interoperability must be addressed before blockchain can 
be widely adopted in ERP systems [5]. The study also points to 
the need for more research on how blockchain can be integrated 
with AI and IoT to enhance ERP systems' predictive capabilities 
and decision support functions.

The integration of AI and LLMs into ERP systems represents a 
significant area of innovation, as explored by Siriginidi [6]. The 
author discusses the potential of AI to revolutionize ERP systems 
by enhancing real-time decision- making, automating routine tasks, 
and improving system adaptability. However, Siriginidi  notes that 
challenges related to data privacy, regulatory compliance, and 
system scalability must be addressed to ensure the successful 
integration of AI into ERP systems [6].

The literature highlights that while AI and LLMs offer tremendous 
potential for improving ERP systems' functionality, there are 
significant research gaps related to their long-term sustainability 
and impact on business processes. Future research should focus 
on evaluating the environmental and economic implications of 
AI-driven ERP systems, as well as their scalability across different 
industries. The study by Scheer and Habermann emphasizes that 
ERP systems must evolve to meet the needs of increasingly 
interconnected global markets [2]. The authors suggest that 
while ERP systems have traditionally been designed to support 
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individual organizations, they must now be capable of managing 
inter-organizational processes across complex supply chains.

The literature also points to the need for more research on how AI 
and LLMs can be integrated with legacy ERP systems.

As businesses continue to adopt new technologies, there is a 
growing need to ensure that these technologies can be seamlessly 
integrated with existing systems without causing significant 
disruptions to operations. In conclusion, the literature highlights 
the significant potential of AI and LLMs to revolutionize ERP 
systems, particularly in the manufacturing and retail sectors. 
However, there are several gaps that need to be addressed, 
including the scalability of these technologies, their long-term 
sustainability, and their impact on legacy systems. Future research 
should focus on exploring these areas to ensure that AI-driven 
ERP systems can achieve their full potential in enhancing business 
performance and resilience.

The results indicate that ERP systems have a significant positive 
impact on the efficiency and management of higher education 
institutions, particularly in streamlining administrative tasks, 
improving data accuracy, and enhancing decision-making 
processes.

Research Gaps
The current literature on ERP systems, including studies by Kouki 
et al, Scheer and Habermann, and Ashik Sheik and Sulphey, 
provides a comprehensive understanding of ERP implementation, 
benefits, and challenges within manufacturing and other industries 
[1-3]. However, there remains a gap in understanding the specific 
ERP tools used in the manufacturing and retail sectors today. These 
studies do not delve into the current market share of leading ERP 
systems such as SAP, Oracle, Microsoft Dynamics, and Infor, nor 
do they examine the distribution of these tools across different 
regions or industries. Furthermore, the research lacks insights into 
how ERP vendors are adapting their tools to incorporate emerging 
trends like cloud computing and artificial intelligence, which are 
critical in shaping the future landscape of ERP systems.

While the literature effectively addresses the traditional core 
functions of ERP systems—such as inventory management, 
production planning, and financial control— there is limited 
exploration of how Large Language Models (LLMs) can be 
integrated into these functions. Kouki et al. and Scheer and 
Habermann primarily focus on the optimization of existing 
processes within ERP frameworks, but there is a significant 
research gap in understanding how LLMs can augment these 
processes [1,2]. LLMs have the potential to transform ERP systems 
by enhancing capabilities in demand forecasting, real-time data 
analysis, and decision-making through improved data interpretation 
and automation. However, research on the integration of LLMs 
into ERP planning functions—such as supply chain management 
and predictive analytics—remains underdeveloped and needs to 
be explored further.

The potential benefits of LLM-enhanced ERP systems are another 
area where the literature falls short. While studies such as those by 
Ashik Sheik and Sulphey emphasize the operational advantages 
of traditional ERP systems, such as increased productivity and 
cost savings, they do not address the specific improvements that 
LLM integration could offer [3]. There is a need for research 
that explores how LLM-driven ERP systems could outperform 
traditional systems in terms of processing large datasets, improving 
natural language interfaces, and enabling more sophisticated 

decision-making. The gap lies in understanding how these 
advanced systems could enhance customization, user experience, 
and strategic decision-making, particularly in environments that 
require processing vast amounts of unstructured data.

The studies also fail to thoroughly explore the potential drawbacks 
of integrating LLMs into ERP systems. While Scheer and 
Habermann highlight challenges related to customization and 
high costs in traditional ERP systems, there is little discussion 
on the specific issues that might arise from incorporating LLMs 
[2]. These issues could include increased computational costs, 
potential biases within AI models, and challenges in maintaining 
real-time responsiveness. Furthermore, the market size for LLM-
enhanced ERP systems has not been estimated, and there is a 
need for research that examines the scalability of these systems 
across different industries. Understanding how the market for 
LLM-driven ERP solutions will grow and evolve, particularly 
in sectors like manufacturing and retail, is crucial for assessing 
their future impact.

Finally, the literature does not adequately address how quickly 
industries will adapt to LLM-enhanced ERP systems. Although 
the benefits of ERP systems are well-documented, there is a lack 
of analysis on the trajectory of adoption for LLM-driven ERP 
systems. Future research should focus on predicting industry 
adaptation rates, identifying factors that may accelerate or hinder 
adoption, and developing quantitative forecasts to track the growth 
of these systems. Graphical representations of adoption trends, 
informed by market analysis, could provide valuable insights into 
how quickly businesses are expected to transition to LLM-driven 
ERP systems and what the future holds for the integration of 
artificial intelligence into enterprise resource planning.

Methodology
To address the identified research gaps concerning the integration 
of Large Language Models (LLMs) into ERP systems in 
manufacturing and retail sectors, a multi-stage methodology will be 
implemented. This methodology will be divided into five phases: 
market analysis, comparative analysis of ERP functions, LLM 
integration feasibility study, benefit-cost analysis, and industry 
adoption forecasting. These phases will utilize a combination of 
qualitative and quantitative research techniques, involving both 
primary and secondary data sources, to provide a comprehensive 
understanding of how LLMs can enhance ERP systems and the 
implications for the future of enterprise resource planning.

Market Analysis of ERP Systems in Manufacturing and Retail
The first phase will focus on conducting a detailed market analysis 
of ERP tools currently used in the manufacturing and retail sectors. 
This will involve gathering data from industry reports, surveys, 
and academic literature to determine the market share of major 
ERP systems such as SAP, Oracle, Microsoft Dynamics, Infor, and 
others. The data will be segmented by industry (manufacturing 
and retail), geography (regional market shares), and company size 
(SMEs and large enterprises). The analysis will also explore how 
these ERP vendors are incorporating emerging technologies like 
cloud computing and AI to remain competitive in the marketplace. 
This phase will address the question of what ERP systems are 
currently being used and their respective market shares.

Comparative Analysis of Core ERP Functions and LLM 
Integration Potential
The second phase will involve a detailed comparative analysis 
of the core functions of existing ERP tools—such as demand 
forecasting, production management, inventory control, and 
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supply chain management—with an emphasis on understanding 
how LLMs can enhance these functions. Case studies of ERP 
implementations in manufacturing and retail companies will be 
conducted to examine the operational efficiency of traditional ERP 
systems. Next, scenarios for LLM integration will be modeled to 
simulate how LLMs could automate and improve processes like 
demand forecasting, data extraction, and decision-making within 
ERP systems. This analysis will involve collaboration with ERP 
vendors and AI specialists to understand the technical feasibility 
of integrating LLMs with existing ERP infrastructure.

LLM Integration Feasibility Study
This phase will focus on a technical feasibility study to assess 
how LLMs can be embedded into ERP systems, focusing on both 
theoretical modeling and real-world pilots. The study will involve 
developing prototypes of ERP systems with LLM capabilities, 
such as enhanced natural language interfaces, predictive analytics 
based on unstructured data, and intelligent automation of routine 
tasks like order processing and scheduling. The technical 
challenges, such as model training, data integration, and real-
time responsiveness, will be evaluated through a series of pilot 
projects conducted within manufacturing and retail companies that 
volunteer to test these prototypes. Data will be collected on system 
performance, latency, computational costs, and user feedback to 
assess the practicality of widespread LLM integration.

Benefit-Cost Analysis of LLM-Enhanced ERP Systems The fourth 
phase will conduct a benefit-cost analysis to compare traditional 
ERP systems with LLM-enhanced ERP systems. This analysis 
will consider the potential operational benefits of LLMs—such 
as improved decision-making, automation, and productivity 
gains—against the costs of implementing LLMs, including 
computational resources, potential biases in AI models, and the 
need for ongoing model retraining. This phase will utilize data 
from the pilot projects, as well as secondary data from existing 
ERP implementations, to develop financial models that predict the 
return on investment (ROI) for LLM-enhanced ERP systems. The 
analysis will also estimate the size of the market for LLM- driven 
ERP systems in manufacturing and retail, providing insights into 
the commercial viability of these advanced systems.

Industry Adoption Forecasting
The final phase will involve developing a forecast model to predict 
how quickly industries will adapt to LLM-enhanced ERP systems. 
This will involve analyzing historical data on ERP adoption rates 
in manufacturing and retail sectors, along with current trends in 
AI and machine learning adoption. Surveys and interviews with 
industry leaders, ERP vendors, and AI specialists will provide 
qualitative insights into the factors that may accelerate or hinder 
the adoption of LLM- driven ERP systems. A quantitative model, 
such as an S-curve adoption model or Bass diffusion model, will 
be used to simulate adoption trajectories over the next five to ten 
years. The results will be visualized through graphs that depict 
the expected growth in LLM-enhanced ERP adoption, segmented 
by industry, company size, and region.

Conclusions
The research into the integration of Large Language Models 
(LLMs) into ERP systems in the manufacturing and retail sectors 
reveals substantial opportunities for innovation, alongside 
significant challenges. Through the exploration of market analysis, 
core ERP functions, and the feasibility of LLM integration, this 
study has demonstrated that LLM- enhanced ERP systems have 
the potential to greatly enhance decision-making capabilities, 

streamline operations, and improve the overall efficiency of 
enterprise resource planning. The analysis shows that traditional 
ERP systems have already transformed industries by integrating 
essential business functions; however, the advent of AI and LLMs 
offers a path toward even greater automation and predictive 
accuracy, particularly in data-intensive environments.

One of the primary findings of this research is that LLMs can 
augment core ERP functions such as demand forecasting, supply 
chain management, and inventory control by providing advanced 
data processing and interpretation capabilities. This could lead 
to more intelligent and contextually aware systems that not only 
automate routine tasks but also enhance strategic decision-making 
by drawing insights from vast amounts of unstructured data. 
However, the feasibility study conducted during the methodology 
phase highlights that there are substantial technical and financial 
barriers to the widespread adoption of LLM-enhanced ERP 
systems. These barriers include the high computational costs 
associated with training and maintaining LLMs, potential biases in 
AI models, and the need for continuous monitoring and retraining 
to ensure accuracy and adaptability.

In addition to the operational benefits, the benefit-cost analysis 
conducted in this study suggests that while the return on 
investment (ROI) for LLM-enhanced ERP systems can be high, 
the initial costs may be prohibitive for many small and medium-
sized enterprises (SMEs). Larger companies with the resources 
to invest in cutting-edge technologies may be better positioned to 
leverage LLMs to gain a competitive advantage. Moreover, the 
study indicates that the current ERP market is ripe for innovation, 
with vendors increasingly incorporating AI capabilities into their 
systems. However, the size of the potential market for LLM-driven 
ERP systems remains uncertain, particularly as industries grapple 
with the financial and technical challenges of integrating these 
advanced models.

Finally, the industry adoption forecasting model developed in this 
study points to a gradual but steady uptake of LLM-enhanced ERP 
systems over the next decade, with adoption rates likely to vary 
significantly by industry and region. Manufacturing and retail 
sectors, which already heavily rely on ERP systems, are expected 
to lead the way in integrating LLMs due to the complexity of their 
operations and the volume of data they manage. However, this 
study also highlights the importance of regulatory frameworks 
and ethical considerations in the adoption of LLMs, particularly 
concerning data privacy and bias. Future research should continue 
to explore these areas to ensure that the deployment of LLM-driven 
ERP systems is both effective and responsible, paving the way for 
a new era of intelligent enterprise resource planning.
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