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ABSTRACT
As the supply chain environment has become very complex, there is a need for integration of ERP systems into Supply Chain Management. ERP enables 
enhanced management of material, information and financial flows in supply chains to meet important societal demands like demand volatilities, 
globalisation and sustainability, as analysed in this paper. The areas selected, production planning, inventory, and financial control, are evaluated to 
determine how ERP can improve operations and communication. Middleware and specific IT solutions for integration are mentioned, as well as problems 
in technical & organisational integration and data handling. The study also outlines measures of enhancing visibility, demand and real time decision 
making. A comprehensive review of the literature outlines the current trends, challenges and development in the integration of ERP-SCM. The results 
provide a solid basis for further research and improvements by highlighting the revolutionary potential of ERP systems to improve operational excellence 
and supply chain agility.
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Introduction
There are many types of customers and players in the chain of 
supply, such as the suppliers of raw materials, producers, the 
middlemen, and the end users. Ideally, the whole system of 
material, information, and financial flows should occur in the 
organisation in an optimal manner. Products also circulate through 
the material flow in and out, from the suppliers to the consumers 
and back to the supplier for things such as repair, servicing, and 
returns. The information flow guarantees order and critical data and 
progress updates, closely related to goods flow. The last category is 
the financial flow which comprises payments, credits and financial 
transactions that are characteristics for maintaining operations.

In this interconnected landscape, Large software applications 
called ERP systems are utilised by organisations to manage 
their corporate operations. Software providers usually create 
ERP systems as bundled apps [1]. ERP encompass a wide range 
of functions, including but not limited to planning, auditing, 
finance, engineering, human resources, manufacturing, inventory 

management, and order processing. By enabling data entry once 
and accessibility by all users, this centralised and shared database 
system connects the whole organisation. There is also another 
smart way of completing business activities with fast and correct 
action. An all-inclusive and easily available master record may 
be created when manufacturers employ ERP in conjunction with 
supply chain execution [2].

An ERP-based supply chain system functions as an integrated 
approach to delivery scheduling, overall planning, and metrics-
driven performance evaluation [3]. These systems are used to 
consistently define, predict, and improve supply chain functions as 
activities. Despite the importance of ERP systems in the practice 
of SCM, they belong to the family of methodologies designed 
to enhance efficiency [4]. Other approaches can also be used 
alongside ERP in resolving issues of operational scheduling and 
inventory problems [5].

Motivation of the Study
Correct management is gaining prominence because of the 
growing number of links within the supply chain, as well as the 
need to come up with decisions promptly. Consequently, ERP 
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Systems, which enable the linking and control of most business 
activities, can be used to solve existing failures and enhance 
performance. The purpose of this paper is to identify the key ways 
for the optimization of ERP systems to improve supply chain 
velocity, responsiveness and flexibility in order to sustain business 
operations in a volatile and complex environment.

Structure of the Paper
The paper is structured as follows: Section II covers supply chain 
management (SCM), including components, challenges, and 
metrics. Section III explores ERP systems and their optimization 
modules. Section IV examines ERP-SCM integration, methods, 
and challenges. Section V reviews key literature, and Section VI 
concludes with findings and future directions.

Overview Of Supply Chain Management (SCM)
The term "Supply Chain Management" (SCM) refers to the practice 
of systematically coordinating and managing the activities of a 
network that links producers, wholesalers, retailers, and consumers 
to guarantee the smooth movement of products, data, and money. 
It covers the whole process, from obtaining raw materials to 
delivering completed goods to customers. Consequently, effective 
SCM emphasizes work improvement, cost control, and customer 
satisfaction to meet the solutions to problems like fluctuating 
demands, globalization, and sustainability issues. As a result of 
using better technologies and performance indexes, SCM helps 
decision-makers reduce threats and risks and gain competitive 
advantages in changing markets [6].

Key Components of a Supply Chain
Several interrelated parts make up a healthy supply chain:
•	 Suppliers: Assemble the necessary components or raw 

ingredients for manufacturing [7].
•	 Manufacturers: Execute a series of manufacturing steps to 

transform these inputs into final goods [8].
•	 Warehouses: Store goods until they are needed for 

distribution, ensuring a buffer between production and 
demand.

•	 Logistics Providers: Manage the transportation and delivery 
of products to various stakeholders, ensuring timely and 
efficient movement.

•	 Retailers: Sell the final products directly to consumers, acting 
as the final link in the supply chain [9].

•	 Customers: The end-users who purchase and consume the 
products.

Challenges in Managing Supply Chains
Managing supply chains involves navigating a complex array of 
challenges:
•	 Demand Variability: Fluctuations in customer demand 

can lead to inefficiencies such as overstocking or stockouts, 
impacting service levels and costs [10].

•	 Globalization: Operating across multiple countries 
introduces complexities related to diverse regulations, cultural 
differences, and extended logistics networks [11].

•	 Technological Advancements: Rapid technological changes 
necessitate continuous adaptation to maintain competitiveness 
and operational efficiency.

•	 Sustainability Concerns: There is a growing need to adopt 
environmentally responsible practices, which can complicate 
sourcing and production processes [12].

•	 Risk Management: Robust contingency planning is necessary 
because supply networks are susceptible to interruptions 
caused by natural catastrophes, geopolitical crises, and other 
unpredictable occurrences [13].

Metrics for Measuring Supply Chain Efficiency
To evaluate and enhance supply chain performance, organisations 
employ various key performance indicators (KPIs):
•	 Inventory Turnover Ratio: Measures the efficiency of 
inventory management by showing the frequency of sales and 
replacements over a certain time frame.
•	 Order Cycle Time: A good indicator of how quickly the 

supply chain responds to consumer demands is the average 
time it takes to complete an order [14].

•	 Fill Rate: Represents the percentage of customer demand met 
without backorders, assessing the ability to satisfy demand 
promptly [15].

•	 Supply Chain Cycle Time: Calculates the total time 
required to produce and deliver a product to the customer, 
encompassing all stages from order to delivery [16].

•	 Cash-to-Cash Cycle Time: The time it takes to get from 
paying for ingredients to getting paid for finished goods is 
an indicator of liquidity [17].

•	 On-Time Delivery Rate: Indicates dependability by keeping 
tabs on the proportion of orders delivered by the specified 
date.

•	 Freight Cost per Unit Shipped: Assesses the cost efficiency 
of transportation by measuring shipping costs relative to the 
number of units delivered.

Enterprise Resource Planning (ERP) Systems
ERP system is a way for a manufacturing, distribution, or service 
organisation to efficiently plan and handle the resources required to 
receive, process, distribute, and account for client orders. A vendor-
provided software package solution can facilitate this kind of 
integration by facilitating the smooth integration of all data moving 
through the business, including accounting, customer, financial, 
and human resources records [18]. The development of better 
computer systems and ERP system installation in manufacturing 
company operations relies heavily on IT infrastructure. It is 
considered that businesses using ERP systems may have several 
control and operating centres. Hence EDI, the Internet, intranets, 
and data warehousing are some of the enabling technologies 
that allow for cross-locational online data transmission [19]. 
This emphasises that ERP software consists of several software 
modules chosen according to the manufacturing units' economic 
and technological feasibility. 

Figure 1: Enterprise Resource Planning Modules

ERP Modules for Supply Chain Optimization
Here are the typical basic modules that are included:
•	 ERP Production Planning Module: the goal here is to 

maximise the use of production capacity, components, parts, 
and materials by analysing past production data and projecting 
future sales [20].

•	 ERP Purchasing Module: It simplifies the acquisition of 
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necessary raw materials by automating the steps of finding 
possible vendors, negotiating pricing, placing orders with 
vendors, and handling associated billing. 

•	 ERP Inventory Control Module: makes it easier to keep the 
warehouse stocked with the right items by tracking inventory 
needs, creating goals, offering replenishment methods and 
choices, keeping tabs on item consumption, settling inventory 
balances, and reporting inventory status [21].

•	 ERP Sales Module: Order scheduling, placement, shipment, 
and billing are its primary features. Sales are the lifeblood of 
every organisation thus this is crucial.

•	 ERP Marketing Module: It's useful for generating leads, 
running a direct mailing campaign, and keeping up with 
consumer preferences. 

•	 ERP Financial Module: ERP software systems rely on this 
module to compile financial data from several departments 
and provide reports like the balance sheet, general ledger, trial 
balance, and quarterly financial statements [22].

•	 ERP Human Resources (HR) Module: Every employee's 
contact information, compensation details, attendance, 
performance review, and promotion history is meticulously 
recorded in the comprehensive personnel database. 
Maximising the value of every employee's skillset depends 
on it [23].

•	 ERP in CRM: centralise customer data to improve 
sales marketing and service interaction. Tracks customer 
communication, lead management, and sales forecasts.

•	 Material Requirement Planning MRP: Ensures that 
materials and components are available for production. 
Coordinates production schedules, supplier deliveries, and 
raw material planning [24]. 

Types of Enterprise Resource Planning
An ERP system can be hosted on-premises or in the cloud. The 
ERP system's host servers are not located on-premises at the end 
user's business when the system is hosted in the cloud. If the 
software's license is purchased by the end user. Platform as a 
Service (PaaS), Infrastructure as a Service (IaaS), and Software 
as a Service (SaaS) are the three categories. 

Figure 2: Types of ERP

•	 Platform as a Service (PAAS): The term PaaS refers to the 
capacity to utilise cloud infrastructure built with developer 
languages, libraries, services, and devices supported by 
providers in user-generated or purchased applications.

•	 Infrastructure as a service (IaaS): Providers of infrastructure 
IaaS allows users to access and use fundamental computer 
resources such as processing power, data storage, networks, 
and applications.

•	 Software as a Service (SaaS): Cloud computing enables 
software programs to be made available to customers through 
SaaS. Thin client interfaces, like web clusters or program 

interfaces, make the applications accessible from a variety of 
client devices. Overspending and overruns are commonplace 
in ERP projects. To steer clear of these issues during ERP 
adoption efforts.

Three Key Areas Covered by the ERP Systems
•	 Customer Relationship Management (CRM) - It enables 

the administration to centralise all client data, so ensuring 
its accessibility to all corporate divisions as required. Until 
after a deal has been made, CRM tracks all aspects of the 
marketing and sales process involving the customer.

•	 Supply Chain Management System (SCM) - the 
administration of manufacturing material delivery procedures, 
including transportation, storage, and inventory control, 
through the use of a SCM system.

•	 Human Resource Management System (HRMS) - performs 
duties inside the organisation while including all facets of 
human resource management.

ERP Integration in Supply Chain Management
ERP competency is the fundamental prerequisite for integrating 
SCM with ERP, and it may act as the foundation for SCM. 
The ERP and SCM have a great deal of potential to enhance 
business performance. The ERP system meets the needs of SCM 
by integrating all facets of corporate organisation and offers 
several advantages. ERP focuses on optimising the physical 
distribution and information flow inside a single organisation. 
The whole supply chain is affected by the movement of money, 
information, and physical goods. Manufacturing management, 
HRM, financial management, operations management, SCM, and 
other key organisational tasks are all covered by ERP. Inventory 
management, logistics, production, and supply chain planning 
are all facets of the supply chain that SCM encompasses [25]. 
ERP system integrators have begun to integrate supply chain 
management apps into ERP systems, seeing the importance of 
ERP's modular improvements for SCM.

Methods of Supply Chain in ERP
Three different approaches exist for integrating ERP and SCM:
•	 All SCM Processes can be Modified to Embrace ERP 

Functions: Smaller supply chain settings can make this 
strategy work, but larger supply chains will find it impossible 
to implement. In addition to this, it becomes more difficult 
to handle the rights and securities associated with schemas 
and module owners. 

•	 SCM as a Middleware for ERP: this necessitates the 
development of programmatic interfaces between different 
subsystems in order to incorporate the SCM capabilities into 
the second level of ERP systems. The one and only negative 
of this strategy is that the advantages of ERP-SCM integration 
are sometimes undervalued compared to the costs of creating 
these links.

•	 Use SIS (Specialised Integration Software): thirdly, SIS 
software can be used for integration. Two subsystems' 
functioning and integration can be mapped out. Consequently, 
an ERP may transform into a data distribution facility, 
information repository, and business service framework with 
the help of SIS [26].

Challenges of ERP Optimizaation for Supply Chain
There are several distinct obstacles in the areas of technology, 
organisation, and data that arise when attempting to integrate AI 
with ERP systems: 
Technical Challenges: Problems arise when trying to integrate 
AI tools with preexisting ERP systems when huge amounts of 
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computing resources are required, and when trying to guarantee 
that AI models are compatible with the design of the ERP program.

Organizational Challenges: The process of integration could 
be very much affected by resistance to change within the 
organisations. It is possible for the employees to be afraid of using 
artificial intelligence technology or to fear that they might soon 
be replaced by robots. Furthermore, there might not be enough 
qualified workers to properly oversee and operate AI systems.

Data-Related Challenges: Large amounts of high-quality data 
are necessary for AI systems to operate at their best. Maintaining 
data cleanliness, uniformity, and correctness may be quite difficult. 
Furthermore, incorporating AI requires managing concerns about 
data security, privacy, and regulatory compliance.

Multi-Scale Challenges: Finding a supply chain's ideal structure 
and functioning requires coordination across its many geographical 
and temporal dimensions. It is difficult to model this cooperation. 
Supply chain and provide further difficulties for modelling. Lastly, 
a technological difficulty that has to be addressed is the solution 
of large-scale, complicated, multi-scale supply chain models. The 
emergence of the Big Data movement highlights this requirement 
even more.

Multi-Objective and Sustainability Challenges: The design 
criteria or objectives in the articulated design optimisation model 
are another key component in supply chain design. Multi-scale 
difficulties mostly concern the construction of supply chain design 
models or the limits of the generated models.

Algorithmic and Computational Challenge: Algorithmic and 
computational hurdles result from large-scale, complicated issues 
caused by optimising the design and operations of extensive, 
intricate supply chains. Research demands can only be satisfied 
with the creation of efficient computing techniques, such as 
new decomposition methods, optimisation algorithms, and 
computational tools [27].

Strategies for ERP Optimization in Supply Chains
•	 Inefficient Demand Forecasting: Improve demand 

forecasting accuracy, Reduce inventory holding costs, 
minimise stockouts, and improve customer satisfaction 
through better supply-demand alignment.

•	 Quality Control Issues: Decrease product defects by 15%. 
Lower production waste minimised recalls, and enhanced 
brand reputation due to improved product quality.

•	 Production Optimisation: Increase production efficiency, 
Reduce manufacturing costs, faster time-to-market, and 
enhanced capacity.

•	 Lack of Real-time Visibility Discover the complete supply 
chain in real-time. Improved decision-making based on real-
time data, shorter response times to interruptions, and shorter 
processes overall.

•	 Lack of Real-time Visibility: Discover the complete supply 
chain in real-time. Improved decision-making based on real-
time data, shorter response times to interruptions, and shorter 
processes overall.

Inadequate Product Traceability
Implement end-to-end product traceability for recalls within 4 
hours. Minimized liability, enhanced customer safety, and faster 
recall resolution.

Data Silos
Do away with data silos and combine information from different 
sources. Enhanced cross-departmental cooperation, more accurate 
data, and better data-driven decisions [28].

Literature Review
This section presents a comprehensive literature review on 
enhancing supply chain efficiency and performance through ERP 
optimization strategies. Additionally, Table I summarizes the key 
aspects of the reviewed literature discussed in this section.

In this study, Gosavi and Thakare choosing an ERP is a difficult 
decision, and there isn't a set guideline. The most important but 
sadly overlooked technical optimisation plan articulation becomes 
a counting coin element once an ERP is chosen based on the 
volume of deployment and the vast physical and human resource 
set supporting it in the industry. To offer a full logic provision that 
is encapsulated in an algorithm that will support and aid in post-
selection optimisation and intelligent, customised selection [29].

In this study, Asadujjaman, Alam and Moni suggest a change 
to the ERPS protocol that would allow adaptive modulation in 
an ERPS-protected microwave access network, which would 
increase efficiency, dependability, and throughput. To ensure that 
our suggested adjustment is successful, we offer a mathematical 
model. The suggested upgrade was achieved, according to the 
simulation findings [30]. 

In this study, Sharma and Gupta ERP is the industry that 
manufactures aeroplanes. The size of operations and the degree 
of mobility required for the development of an aeroplane are the 
most striking aspects of this business. Aircraft production planning 
necessitates managing intricate and interconnected processes based 
on a global supply chain network. Big aircraft manufacturing 
companies see ERP as a strategic management tool that gives 
them a competitive edge, helps them decrease operational costs, 
and simplifies procedures [31].

In this study, Suroso, Budhijana and Delfiani in order to investigate 
the impact of ERP systems on business outcomes, with an 
emphasis on the relationship between system and information 
quality, employee performance, user happiness, and system users 
as intermediaries. The findings demonstrate that system quality 
affects employee performance in two ways: directly and indirectly. 
The impact of information quality on employees' performance has 
also been found to be minimal. Both the number of users of the 
system and their level of satisfaction with it serve as intermediaries 
between the quality of the information and the performance of 
the employees [32].

In this study, Lopez, Luna and Talavera first implemented AHP 
as the best ERP system. To find out if the chosen ERP meets 
the operational and financial performance requirements of the 
company, an FIS is used. The last FIS, the so-called "acceptability 
level," combines all of these findings into a single overall score. 
The suggested approach is an attempt to put a number on all the 
subjective factors that go into an ERP purchase [33].
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Table 1: The Literature Underscores ERP Systems' Role in Optimizing Supply Chain Efficiency and Performance
Reference Challenge Methodology Key Findings Limitation Future Work
[29] Selection of ERP and lack 

of technical optimization 
strategies post-selection.

Algorithm to assist in 
intelligent selection 

and optimization 
post-ERP selection.

ERP optimisation 
strategy becomes 

crucial post-
selection for efficient 

implementation.

No universal 
approach; 

optimisation is 
heavily context-

dependent.

Develop context-
specific optimization 

strategies and 
frameworks.

[30] Enhancement of ERPS protocol 
for adaptive modulation in 

microwave access networks.

Mathematical 
model and 

simulations to verify 
proposed protocol 

enhancement.

Proposed protocol 
enhancement 

improves throughput, 
reliability, and energy 

efficiency.

Focus limited to 
microwave networks; 
applicability to other 

domains untested.

Extend protocol 
enhancements to 

diverse network types 
and scenarios.

[31] Complexity and scale of 
operations in the aircraft 
manufacturing industry.

ERP as a strategic 
management tool in 
global supply chain 

operations.

ERP helps reduce 
operational costs and 
complexity in aircraft 

manufacturing.

Scalability challenges 
for smaller operations 

not addressed.

Address ERP 
scalability for varying 
organizational sizes 
and complexities.

[32] Causal effect of ERP 
information systems on 
employee performance.

Examined quality 
of system and 

information with 
user satisfaction 

and system users as 
variables.

System quality 
significantly 

influences employee 
performance; 

information quality 
has negligible direct 

impact.

Information quality's 
indirect effects 
underexplored.

Explore additional 
intervening variables 
affecting ERP system 

outcomes.

[33] Quantifying subjectivity in 
ERP acquisition decisions.

AHP for ERP 
selection followed 

by FIS for evaluation 
and acceptability 

assessment.

Methodology 
quantifies subjectivity 

in ERP acquisition 
with an 'acceptability 

level' metric.

Subjectivity 
quantification 
depends on 
predefined 

criteria; limited 
generalizability.

Refine methodology 
for broader 

applicability across 
industries.

Conclusion and Future Work
The integration of ERP systems into SCM represents a 
transformative approach to enhancing efficiency, collaboration, and 
decision-making across organisations. By streamlining material, 
information, and financial flows, ERP systems enable businesses 
to address challenges such as demand variability, data silos, and 
production inefficiencies. Despite the complexities associated 
with ERP optimisation—ranging from technical to organisational 
and computational challenges—strategic implementation of 
ERP solutions can significantly improve operational outcomes, 
customer satisfaction, and overall supply chain resilience. This 
study highlights the critical role of ERP in addressing inefficiencies 
and providing a unified framework for end-to-end supply chain 
management.

To further improve ERP skills in SCM, future studies should 
concentrate on using new technologies like AI, ML, and blockchain. 
This includes developing advanced predictive analytics for demand 
forecasting, improving real-time data visibility, and addressing 
multi-scale challenges in large-scale supply chains. Additionally, 
integrating sustainable practices into ERP systems to achieve 
environmentally responsible supply chains warrants further 
exploration. Expanding studies on cloud-based ERP solutions 
and their scalability for global supply chain operations can also 
provide valuable insights into cost-effective and flexible SCM 
strategies [34-50].
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