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Part III: ERP Systems in Supply Chain Management
[bookmark: _Toc228414992]Introduction
The world's supply chains are more vulnerable than ever. Port outages, inaccurate sales forecasts, and supplier issues half a globe away can undo all the planning for months in the blink of an eye. In this context, the businesses that thrive in the face of disruption, and continue to manage their competitive edge, are not necessarily the biggest or best-funded they have the most well-integrated information systems that bind their supply chain together. Enterprise Resource Planning (ERP) systems play that role. ERP systems integrate procurement, production, inventory, logistics, sales, accounting, and customer data into one coherent set of data structures. What used to be tracked in separate spreadsheets, databases, and lagging paper reports is now coordinated across global supply chains in near real time. Bowersox et al. (2022) demonstrate that logistics is the management of information and time the control of inventory location for the lowest overall cost and the most pervasive mechanism of control is ERP. While enterprise resource planning (ERP) systems are now a mainstay of modern supply chains, its full transformative power in areas such as procurement coordination, logistics optimization, operations planning, inventory standardization and real-time management is only unleashed by organizations that engage in holistic integration across the entire supply chain, focus on robust implementation governance and continuously integrate ERP systems and capabilities with their critical strategic goals.
[bookmark: _Toc228414993]Literature Review
Enterprise Resource Planning (ERP) systems have become a transformative technological trend in organizations’ management. The ERP system is a universal hub and the operational center of numerous industries, such as manufacturing and logistics, human service and healthcare, and charity relief work, which coordinates resources and information streams and expresses strategy. As supply chains become more complex, due to the progressing globalization and digital age, and due to customers' ever-growing demands, the usefulness of the ERP systems has increased as well. What began as a relatively blurry production planning program has evolved into multifunctional and artificial intelligence (AI) powered systems for all real-time business decision-making for enterprises. The literature review contains ten recently published academic articles (2020-2025) to understand Enterprise Resource Planning (ERP) systems, their evolution, and their significance. The review draws on contemporary, peer-reviewed literature and conceptualization from primeval perspectives of Bowersox et al. (2022), and discusses ERP as a logical and critical view of a technology and plan that supports the integrated supply chain decision-making.
[bookmark: _Toc228414994]Definition and Conceptual Foundations
A common definition of ERP in literature is that it is a software system that integrates core functions of the organization. However, Katuu (2020) offers a more detailed definition of the term and defines ERP as solutions that can integrate enterprise-wide data and processes such as finance, procurement, human resources, manufacturing, and distribution. Similarly, Martins and Belfo (2024) also note the role of the ERP in breaking down information barriers, improving organizational integration, but this paper puts more emphasis on the integration rather than on the definition. In combination, these perspectives contribute to the notion of ERP being a cooperative tool that amalgamates new information and coordinates activities across the enterprise.
Furthermore, Kristanti et al. (2023) note also the potential of the ERP to integrate procurement, inventory administration, production, and customer relationship management in a single information system. Their systematic review that synthesizes the impact of an ERP system on the supply chain performance indicates that the ERP system results in data redundancy reduction, an improvement of data quality, and intra- and inter-organizational coordination. The current research work adds new empirical insights by synthesizing the findings of previous research in lieu of some more theoretical discussions.
[bookmark: _Toc228414995]The History and Evolution of an ERP System
The history of an ERP system should also be evaluated to understand its current capabilities. The history of ERP accounts for the origins of ERP to the Material Requirements Planning (MRP) systems of the 1960s and 1970s, which were built to undertake production planning and inventory control. These evolved into Manufacturing Resource Planning (MRP II) in the 1980s with improvements to the process, financial analysis, and capacity planning. The start of enterprise resource planning systems (ERP) started in the early 1990s with the introduction of integrated systems by companies such as SAP, Oracle, and PeopleSoft. ERP was also beginning to get popular in the shift of moving away from a manufacturing-based tool to an enterprise-based system.
Recent data can help us extend the history to the digital world. Al-Amin et al. (2023) locate the name of ERP within the context of Industry 4.0, where changes in cloud computing, artificial intelligence, and Internet of Things (IOT) have affected the capabilities of ERP. One of the key developments that has been highlighted in the literature is the replacement of on-premise systems with cloud-based ERP systems. This has made the systems cheaper and easier to implement and gain access to the systems, particularly for small or medium-sized enterprises, and has given rise to challenges that the systems face with respect to security, customizing, and integration. In addition, there has been recent recognition of the disparity in the use of ERP systems. As Diraz et al. (2026) suggest, new markets present different challenges to companies in emerging economies, such as infrastructure problems, financial problems, and various levels of technological readiness. They influence how the ERP systems should be modified and adopted in different geographical locations and underline the importance of local context to ERP development.
[bookmark: _Toc228414996]ERP in Manufacturing Applications
Traditionally, the primary focus of ERP is on manufacturing, and the reviewed literature provides many examples of how ERP affects the manufacturing process on multiple levels. Bowersox et al. (2022) set the stage for supply chain management and manufacturing ERP systems in the context of the supply chain management framework and stress the issue of coordination across the procurement, manufacturing, and distribution as the current operational problem facing manufacturers. The issue can be addressed by ERP systems through the simultaneous display of material movement and manufacturing schedules, utilization (quantity produced), and inventory on hand (quantity not produced). Bowersox et al. (2022) also note that statistical thinking and reduction of variation (concepts from quality management) are becoming more popular in the ERP analytics functions and help manufacturers to monitor variance and respond to deviations before they result in larger problems in the operations.
Al-Amin et al. (2023) do a good job of describing the use of ERP systems in manufacturing in the Industry 4.0 environment, where the technologies of smart manufacturing, such as sensors, auto-ID data collection devices, and robotics, find their place in the ERP system, allowing it to oversee the production process and automatically adjust the schedule. In their article, they report that ERP systems in manufacturing organizations are now capable of offering more advanced techniques for planning and scheduling, demand-based production, and resource optimization to a finer degree of detail as compared to earlier versions of ERP systems. Lukyanova et al. (2022) compared the use of ERP systems between the manufacturing environment of a private sector and a humanitarian supply chain, where the authors found that, under suitable conditions for ERP implementation, there are always benefits in the logistics process integration and in the reduction of lead-time and inventory efficiency of the organization.
[bookmark: _Toc228414997]ERP in Service Sector Applications
ERP has a strong background in manufacturing, but a growing stream of research is being published on the implementation and use of ERP in the service sector. One of the most important contributions to studies of ERP in the humanitarian sector is made by Lukyanova et al. (2022) because this is an attempt to benchmark ERP deployments in manufacturing organizations in the private sector with those in the humanitarian sector, with a different operational logic. The authors find that in humanitarian supply chains, ERP solutions should be agile and adaptive, not cost-effective, and that the standard flow of processes of commercial ERP packages is not always relevant to those that are often applied in an organization with an uncertain, non-predetermined workflow.
Martine and Amudha (2025) view the service sector in a broader sense they consider that concepts of ERP and supply chain management can also be applicable to service organizations, but with a configuration of a system that is adapted to the process and product of the service sector. They note that the most commonly used ERP modules in the non-manufacturing services industry are: customer relationship management (CRM), project management, and compliance monitoring. The integration of these sources reveals that the use of ERP in service organizations, while not researched in detail as for manufacturing organizations, is based on the principles of integration thinking, and adaptation to context is the key to whether service organizations reap the benefits that the technology promises.
[bookmark: _Toc228414998]Principles, Practices, and Techniques of ERP Management
The strength of the body of literature reviewed is that it explicitly delineates what successful ERP administration is by specifying ideal principles, practices, and techniques of management. Bowersox et al. (2022) situate ERP management in the realm of supply chain management and identify the following principles of operations as the main sources of organizational value: process harmonization, data harmonization and cross-functional interactions. These principles are clearly sociotechnical having the IT system in place is not enough, the organization and leadership must also be committed to the cause and a long-term culture of data driven decision making must be fostered.
Butarbutar et al. (2023) reveal that the critical success factors indicated by the systematic literature review in their study focus on the post-implementation phase of ERP in thirteen critical success factors grouped into the technology-organization-environment framework. The research shows that continuous integration of the system, continuous training and user participation in the governance of the system are the most successful post-implementation practices. Al-Amin et al. (2023) bolster this perspective identifying business process reengineering, area of strategic interest between the functionality of ERP and the organizational goals, and progressive implementation as the practices that always differentiate between the successful and failed ERP implementation. The insights obtained from these references contribute to the knowledge that the management of ERP is essentially a sociotechnical science that is, it requires attention to aspects that have to do with humans, culture, and leadership behaviour, just as much as to the technology.
[bookmark: _Toc228414999]Challenges and Obstacles in ERP Implementation
While the benefits of ERP are often discussed in literature, it's also clear that implementation is a perilous project with a very high failure rate. Butarbutar et al. (2023) report one of the most difficult periods as the post-implementation phase, when resistance to change occurs, training becomes inadequate and the ERP is not fully integrated with the existing organizational workflows and culture, which is the most frequent problem. They report that their systematic review shows that organizations that view the implementing the ERP as a project, rather than an organizational change process, are more likely to experience a performance decline after go-live.
Lukyanova et al. (2022) point out that when choosing the approach to ERP deployment, one chooses their risks. The cloud-based deployment will have minimal upfront costs and quick time-to-value but will introduce privacy, lack of flexibility and vendor dependency problems. In-house ERPs are in greater control and more customizable, but involve significant internal information technology skills and ongoing maintenance fixed asset costs. Al-Amin et al. (2023) identified the three most mentioned barriers in the ERP implementation literature as cost overruns, organizational change resistance, and complexity of legacy systems, adding weight to the argument that implementation risk is complex and necessitates more than a technology fix.
[bookmark: _Toc228415000]Future Traits: AI, Cloud and Best-in-Class ERP
The bright spot for the future the literature reveals is the technological innovations that are now acting on ERPs and reforming the concept of best-in-class ERP management. Mucherla and More (2025) focus on the idea of using artificial intelligence in ERP systems in supply chain forecasting and resource optimization, claiming that AI-driven ERP is a paradigm shift in that it changes the resources of the conventional ERP platform. The application of AI in supply chains offers better demand forecasting accuracy, dynamic resource positioning, and detection of risks of inventory shortage, not available in traditional versions of ERP.
Using a bibliometric review of recent ERP publications over the past decade, Martins and Belfo (2024) found the topics of cloud computing, big data and intelligent process automation as the most common in recent ERP studies. Diraz et al. (2026) confirm this tendency, demonstrating that even in emerging markets where the adoption of cloud-based ERP platforms was until recent years cost- and infrastructure-prohibited, agility in supply chains is becoming a reality. The context for these innovations is supplied by Katuu (2020), who assumes that recent advancements in a system's extension are cloud ERP and artificial intelligence. The above resources paint a picture of the state of the art in ERP, hosted by the cloud, powered by artificial intelligence and analytics platforms, more widely accessible to organizations from any industry and region.
[bookmark: _Toc228415001]The Roots of Information Distribution Systems
The roots of modern information systems in the supply chain originate with the earliest commerce-based logistics systems, relying on manual, paper-based record-keeping and isolated communication systems. In this era of pre-digital supply chains, information flowed at a slow pace and with a low degree of accuracy, leading to a supply chain-wide problem that was overcome through long lead times, excessive inventories and a lack of coordination between trading partners. Bowersox et al. (2022) confirm that the core challenge of logistics management has always centered on the design and management of systems that control the timing and place of inventories, and that information systems quality is the key component to addressing this challenge.
The digital revolution in supply chains began with the development of Electronic Data Interchange (EDI) in the 1960s and 1970s, which allowed companies to electronically exchange standardized business documents with their trading partners (Table 1). EDI marked a dramatic leap in capability over its manual predecessors by eliminating data entry errors, driving an increase in transaction speed, and providing a basic version of supply chain visibility. As Chauhan (2025) observes, such early digital systems laid the foundation for the technological evolution in progressive ERP systems of today. Thus, the emergence of Material Requirements Planning (MRP) systems gave manufacturers the ability to use known production schedules to compute component demand requirements and turned inventory planning into a type of science.
	Era
	System
	Key Capabilities
	Supply Chain Impact

	1960s–1970s
	MRP (Material Requirements Planning)
	Production scheduling, inventory control
	Reduced stockouts; improved order timing

	1980s
	MRP II (Manufacturing Resource Planning)
	Financial planning, capacity management
	Cross-functional visibility within manufacturing

	Early 1990s
	ERP (Enterprise Resource Planning)
	Integrated enterprise modules (SAP, Oracle)
	Organization-wide data integration

	2000s
	Extended ERP
	CRM, SCM modules, internet connectivity
	Supply chain partner integration

	2010s–Present
	Cloud/AI ERP
	Cloud deployment, machine learning, analytics
	Real-time global visibility and predictive planning

	(Note. Adapted from Bowersox et al. (2022))


Table 1: Evolution of Supply Chain Information Systems
The development of information distribution systems exhibits the same trend towards increasing breadth and integration. Initial solutions tackled specific challenges EDI for the exchange of transactions and MRP for integrating production planning. These capabilities were then gradually integrated. This evolutionary journey is nicely mapped out by Katuu (2020) and positions ERP among a sequence of information systems that have progressively expanded their reach through organizations to adapt to increasingly competitive and complex supply chain settings. Manufacturing Resource Planning (MRP II) in the 1980s brought production planning together with financial management and capacity analysis, presaging the high degree of integration that would be achieved with subsequent ERP systems. 
[bookmark: _Toc228415002]ERP Components
Enterprise Resource Planning (ERP) systems differ from their less integrated predecessors in having the ability to merge several functional software modules within an integrated data structure. Rather than using separate transactional systems that run procurement, production, warehousing and finance data each with its own data store and process logic, ERP systems bring the common functions of procurement, production, warehousing and finance into a single database structure that guarantees data integrity, avoids duplication and enables the sharing of information across the enterprise in real time (Kristanti et al., 2023). This integration architecture as the salient feature of ERP capability, which allows an organization to integrate procurement, inventory, production and customer relationship management within a single technology platform.
The procurement management module facilitates and streamlines the sourcing and procurement process through managing vendor relationships, creating purchase orders, enforcing contract terms, and coordinating inbound logistics. In the supply chain operations context outlined by Bowersox et al. (2022), procurement management is critical to drive efficient procurement performance by reducing total landed cost the total cost of procurement that encompasses purchase, transportation, handling and carrying costs (Figure 1). Bahssas et al. (2015) note that this linkage between procurement and operational planning systems is one of the key ways ERP systems create value by extending visibility and capturing trade-offs between procurement costs and operational efficiency beyond the reach of functionally focused management practices. Integration between procurement, inventory and production planning modules allows ERP systems to support demand-driven procurement planning and execute strategies that minimize stockouts while reducing excess inventory.
[image: ]
Figure 1: ERP as the Integration Backbone Across the Supply Chain Network (Note. Conceptual framework adapted from Bowersox et al. (2022))
ERP's inventory management, manufacturing planning, and transportation management modules cover the fundamental operational aspects of supply chain management. The inventory module offers real-time visibility into stock levels, order points and buffer stock levels, catering to both continuous (perpetual) and periodic review inventory control systems highlighted by Bowersox et al. (2022) in their review of inventory control approaches. The manufacturing planning module supports sales and operations planning (S&OP) processes by linking them with scheduling, allowing supply and demand to be managed holistically. The transportation management module supports the optimal selection of carriers, route planning and freight audit, contributing directly to the cost reduction and service performance improvement goals described by Bowersox et al. (2022) as key features of logistics management. The interlinks between these operational modules provided within an integrated ERP system allow organizations to detect and respond to trade-offs between functions that are otherwise invisible when each function operates in isolation.
ERP platforms are increasingly complemented by emerging technologies that enable them to perform functions beyond transaction processing. The use of cloud computing technologies helps provide scalability, lower costs and global connectivity. Blockchain technology ensures data integrity and supply chain transparency with its record-keeping capabilities. Big data and artificial intelligence (AI) technologies convert ERP from "system of record" to "system of intelligence", facilitating predictive demand forecasting, dynamic inventory positioning, and predictive risk mitigation. AI-enhanced ERPs also allow significantly superior supply chain performance compared to standard ERPs, in terms of demand forecasting and inventory staging (Mucherla & More, 2015). These technological innovations represent the cutting edge of ERP development, further expanding the platform's strategic applicability in supply chain management.
[bookmark: _Toc228415003]ERP Implementation
ERP implementation is regarded as one of the most challenging and significant initiatives an organization can undertake, given it simultaneously involves technological, process and cultural change. Lukyanova et al. (2022) claim complexity associated with ERP implementation as one of the key factors in determining the success of the project, recognizing that the combination of technical, organizational, financial and strategic factors that results in implementation risk cannot be traced to single causes. Thus,  ERP project failure is rarely caused solely by technical issues, but stems from a misalignment of the capabilities of technology with the capabilities of the organization, its governance and its strategic goals.

	Critical Success Factor
	Category
	Priority Level

	Top management commitment and sponsorship
	Organizational
	High

	Clear project scope and objectives
	Strategic
	High

	Business process reengineering prior to go-live
	Process
	High

	User training and change management programs
	People
	High

	Post-implementation governance and system review
	Governance
	High

	Data quality and migration accuracy
	Technical
	High

	Vendor and consultant selection
	Technical
	Medium

	Cross-functional team involvement
	Organizational
	Medium

	Incremental implementation strategies
	Strategic
	Medium

	Ongoing user engagement in system governance
	People
	Medium

	Integration with legacy systems
	Technical
	Medium

	Continuous performance measurement
	Governance
	Medium

	Alignment of ERP capabilities with strategy
	Strategic
	High

	Note. Adapted from Butarbutar et al. (2023) and Al-Amin et al. (2023)


Table 2: Critical Success Factors for ERP Implementation
Pre-implementation is the period of activities building towards future success. Business process reengineering (BPR) which entails the (re)design of business processes to remove waste, complexity and non-value-adding activities prior to software configuration as one of the most consistent practices that distinguish between successful and failed ERP implementations (Al-Amin et al., 2023). This sentiment is supported by Bowersox et al. (2022) who stress that the need for "integrative management" is premised on a reorientation from functional to process performance management, and that this reorientation must occur at the conceptual level first, before it can be integrated into the ER software. Data quality evaluation and migration are also vital, since the decision-making information produced by the ERP system on day one is only as good as the quality of the migrated data.
Go-live periods throw organizations into moments of heightened vulnerability as users attempt to perform their operational roles with new software, while engaging in process change. Butarbutar et al. (2023) highlight change management and training as the key predictors of go-live performance, with organizations that under-invest in training and change communication being more likely to have higher levels of resistance, workarounds and data integrity decline (Table 2). Bowersox et al. (2022) relate this by posing that collaboration and information exchange are essential for supply chain integration, which can only be achieved if users adopt the processes supported by the ERP rather than revert to their pre-implementation practices. The adoption of either a phased rollout or a staggered rollout approach (configuring modules in stages over time, rather than in a "big bang" approach) is identified in several sources as a risk mitigation strategy that maintains organizational continuity while introducing new ERP system features over time.
[bookmark: _Toc228415004]Operations Management
Supply chain operations management relates to the planning, coordination and execution of all the activities needed to convert raw materials into products and bring them to market and to consumers efficiently and reliably. ERP systems provide the IT framework for managing operations, supplying the integrated data structure and automated processes in order to coordinate successive stages of production and distribution. Bowersox et al. (2022) demonstrate that integrated management, defined as the shift of emphasis from traditional functions to processes with an eye toward minimizing total cost, is the key challenge of supply chain operations, and that ERP systems are the key enabling technology of this integrated view.
The pinnacle of operations management in an ERP-enabled supply chain is demand planning and sales and operations planning (S&OP). S&OP involves integrating demand with supply capacity and financial plans to develop a master plan that equates supply and customer demand over time. Bowersox et al. (2022) characterize responsiveness of demand planning as one of the eight essential integrative processes that distinguish supply chain excellence, including forecasting and inventory planning, inter-functional coordination and supply capacity management. Mucherla and More (2025) prove that AI-powered ERP systems deliver much higher forecast accuracy than the statistical approaches, helping organizations manage demand uncertainty by better positioning inventory. So, ERP systems enable this process by integrating signals from various sources of demand (point of sale transactions, customer orders, promotions, historical demand) into a common analysis workspace in which supply and demand can be optimally balanced. 
Manufacturing operations management focuses on production planning and scheduling, which represent the operational backbone of manufacturing operations, converting demand forecasting into specific production plans, schedules of resource allocation and component material needs. ERP manufacturing modules calculate Material Requirements Planning (MRP) that establish the procurement inventory requirements for production components based on production schedules, allowing companies to plan inbound material arrivals to support production schedules to prevent excess inventories and shortages that disrupt production. Al-Amin et al. (2023) report on how Industry 4.0-capable ERP systems build on MRP by capturing real-time smart factory sensor information to enable dynamic, real-time production schedule updating based on real operating conditions. Bowersox et al. (2022) offer the required background by identifying that logistics management in this case, the coordination of inbound material flows, production scheduling, and outbound distribution is essential to deliver the performance cycle consistency demanded by customers and essential to supply chain competitiveness.
A critical, additional front of operations management where ERP data analytics are increasingly powerful is the quality management and continuous improvement process. Data collection, integration, and analysis across production steps allow companies to detect pattern-based defects, adopt the principles of statistical process control, and rigorously measure the effectiveness of corrective measures. Bowersox et al. (2022) mention statistical thinking and variance reduction as quality concepts that are emerging in ERP analytics to empower manufacturers with early response to performance deviations that could otherwise lead to operational emergencies. Kristanti et al. (2023) support the view that quality management enabled through ERP applications positively impacts the operational performance of supply chains, decreasing levels of defects, rework and customer dissatisfaction, and improving process stability. ERP integration of quality, procurement, production and logistics data allows organizations to oversee quality problems across the supply chain from raw materials to finished products to distribution and beyond, in a manner that is impossible to achieve without full information system integration.
[bookmark: _Toc228415005]Logistics
Logistics management is concerned with the process and activities related to the design and operation of systems that manage the timing and placement of raw materials, work-in-process and finished goods at minimum total cost (Bowersox et al., 2022). This includes the integration of activities such as order processing and inventory, transportation and warehousing across a network of facilities. ERP systems integrate various logistical decision-making perspectives by offering the information visibility, process automation, and information analysis capabilities needed to estimate the impact on each dimension of logistical performance when changes are made to other dimensions of its performance.
Transportation is a particularly cost-critical element of the logistics process, and is usually the largest component of the overall cost of logistics in most supply chain structures. ERP transportation management modules support transportation carrier selection, route and load planning, freight auditing and transportation performance measurement, to identify and implement cost improvement opportunities while maintaining or enhancing delivery reliability. Bowersox et al. (2022) define the basic logistics rule that transportation speed should be assessed in terms of its effect on total supply chain cost—higher cost transportation may be total cost-effective if the reduction in inventory carrying cost more than compensates for the extra transportation cost. Li et al. (2017) show that ERP-enabled collaborative supply chain logistics, in particular the exchange of transportation information across firm boundaries, deliver significant cost and efficiency improvements in transportation operations through reduced deadheading, improved load planning and transport reliability. The integrated cost visibility provided by ERP systems enables quantitative instead of qualitative analyses of these cost trade-offs, which logistics managers can use to identify and implement transportation solutions that minimize total cost with empirical assurance.
[image: ]
Figure 2: Layered Architecture of a Best-in-Class Cloud ERP System (Note: Conceptual model adapted from Mucherla and More (2025))
A second key area of logistics activity where ERP integration delivers value is warehouse management. Contemporary distribution centers and warehouses are sophisticated operating settings, where receiving, put away, order picking, packing and shipping efficiency drives both costs and customer service level (Figure 2). ERP warehouse management software tracks inventory location information, directed activity performance and quality measures in an environment that allows organizations to optimize throughput, labour costs and quality. Bowersox et al. (2022) point out that modern warehousing is more than a service for storing products, it is deeper in value and provides customization, velocity and movement; sophisticated systems such as warehouse management and yard management systems enable complexity and efficiency in warehouse operations. The integration of warehouse management with transportation planning, inventory management, and order management in an integrated ERP environment allows companies to implement advanced logistics strategies such as cross-docking, postponement, and value-added services with the integration and flexibility required to maximize service competitiveness.
Order management and customer service are the external aspects of logistics where benefits of ERP integration extend directly to the satisfaction and loyalty of supply chain customers. The order fulfilment (performance) cycle of order to pick to pack to ship and deliver is the cornerstone of logistics value creation for customers, and its speed, reliability and accuracy comprise service quality as perceived by customers. Order fulfilment and service delivery, according to Bowersox et al. (2022), is one of the eight main integrative supply chain processes, including integrated logistics planning and control, transportation management, warehousing, delivery management, and outsourcing management. ERP systems provide access to order management information and visibility to real-time inventories, production and transport capacity, facilitating dynamic order promising, exception management, and customer communications.
[bookmark: _Toc228415006]System Standardization
System standardization in supply chain ERP refers to the use of standardized processes, data definitions, workflows, and business measurements across departments, geographical boundaries and members of the supply chain. Standardization is a prerequisite for achieving the consistency, accuracy, reliability and coordination enabled by ERP systems. Bowersox et al. (2022) confirm that standardization is a key tenet in the way ERP management functions to add value to the organization as it enables the removal of variability, enhancement of data integrity, and improvement of the ability to communicate within the organization and across supply chain borders. In the absence of standardized processes and data, the integration architecture of ERP is destabilized by conflicting process and data interpretations, recordings and applications by the functional units of the organization, which erode group decision making.
Process standardization entails the specification and uniform application of processes, decision rules and performance standards across the entire organization within the ERP system. The standardization of purchasing processes, inventory control processes, order processing workflows, and quality control processes allows the organization to benchmark performance across organizational sites, learn and share best practices and conduct continuous improvement initiatives. Bowersox et al. (2022) point out that the global firm must build and sustain a broad portfolio of capabilities while also realizing economies of scale through standardization, and that ERP software can support this challenge by offering configuration flexibility that can support local needs while maintaining global consistency. Lukyanova et al. (2022) note that various ERP implementations (cloud, on-premise, hybrid) create different standardization profiles, with cloud-based ERP systems tending to create higher levels of standardization through vendor-imposed configurations and capabilities while localized on-premise ERP solutions involve customization but require standardization discipline. Unless organizations have a formalized approach to standardization across deployment models, geographies and organizational functions, even the most advanced ERP solution will divide into isolated clusters.
Data standardization is another important aspect of ERP standardization, where the way information is defined, stored, and used is standardized across the organization values and across the entire value chain. The management of master data (data that defines the Constitution of core entities such as customers, suppliers, products and prices) is the means by which data standardization and consistency is secured and sustained in ERP systems. Kristanti et al. (2023) show that data standardization is positively linked to supply chain operations' performance, as the quality and consistency of data affects the quality of information that managers receive from the ERP for supply chain operations and planning. Data standardization also eliminates redundancy and inconsistency, thus alleviating the operational costs associated with resolving data inconsistencies and inaccuracies, allowing organizations to redistribute resources towards more valuable and strategic-focused data management activities.
Data standardization enables the scalability and flexibility of ERP-based supply chains by providing the robust platform on which organizations can respond to shifting market and technology trends and changes in strategy. Standardization of processes and data allows new capabilities to be activated, new sites to be added, and new supply chain partners to be brought on board with significantly reduced risk and cost compared to a highly-adapted environment. The successful scalability of these systems is identified by authors as one of the features of best-in-class ERP systems, with organizations that have standardized ERP environments having the capacity to employ new technologies such as AI analytics, IoT and blockchain solutions that provide transparency without the complications caused by system lacks of standardization (Martins & Belfo, 2024). The link between standardization and adaptive capacity illustrates that standardization doesn't just improve operational efficiency, but is an investment in enabling organizational agility and innovation in supply chains.
[bookmark: _Toc228415007]Best-in-Class ERP System
The notion of best-in-class ERP systems refers to those that exemplify the highest level of functional generality, techno-functional integration and overall value delivery for the category. Best-in-class ERP systems are set apart not just by their technical specifications but by the integrated nature of their support for supply chain operations, the support they offer for decision making, and their capacity to adapt to changes in the technology environment and in market conditions. Mucherla and More (2025) confirm that the advent of the artificial intelligence capability as a foundation for ERP systems is the key innovation of this generation, allowing organizations to move from descriptive and diagnostic analytics, focusing on what happened and why it did, to predictive and prescriptive analytics that anticipate the future. The transition from recording the past to predicting the future, is the most significant development in the history of ERP systems which has changed the role of the system from operational reporting to a strategic tool at the heart of the supply chain.
	Feature
	Traditional ERP
	Best-in-Class ERP

	Deployment
	On-premise, single instance
	Cloud-native, multi-tenant SaaS

	Analytics
	Batch reporting
	Real-time dashboards, predictive AI

	Integration
	Point-to-point connectors
	API-first, pre-built supply chain connectors

	User Interface
	Complex, role-generic
	Role-based, intuitive mobile-ready UI

	Scalability
	Fixed capacity; costly upgrades
	Elastic scaling; automatic updates

	Customization
	Hard-coded modifications
	Low-code configuration and extensions

	Supply Chain Visibility
	Internal data only
	End-to-end multi-tier visibility

	Demand Planning
	Historical averages
	AI/ML-driven probabilistic forecasting

	Sustainability Reporting
	Manual compilation
	Automated ESG tracking and reporting

	Note. Synthesized from Mucherla and More (2025), Martins and Belfo (2024)


Table 3: Traditional ERP versus Best-in-Class ERP: A Comparative Analysis
Cloud deployment is a vital feature of best-in-class ERP systems in the modern technology landscape. Cloud-based ERP solutions provide scalable computing that matches processing capacity to demand without the need for investments in computer infrastructure and automatic update mechanisms that provide seamless access to the latest system functions without need of costly system upgrade projects, and ubiquitous access that allows real-time visibility into supply chain data from anywhere. Martins and Belfo (2024) note cloud computing is one of the major themes in recent ERP research, driven by the emergence and adoption of cloud deployment models and the growing capability of cloud ERP systems. Diraz et al. (2026) observations that cloud ERP is increasingly extending supply chain agility in emerging markets where traditional infrastructure constraints had prevented the effective deployment of technology highlights the democratizing impact of the cloud deployment on supply chain capabilities.
The integration of artificial intelligence and machine learning is the most groundbreaking capability of best-in-class ERP platforms. AI-powered ERP systems use machine learning models to predict probabilistic future demand performance, combining historical records with signals from the market and other variables to calculate more accurate and flexible forecasts than traditional statistical approaches (Table 3). Adaptive inventory management algorithms in real-time update reorder points, safety stock and order quantities based on dynamic demand signals and supply chain conditions to simultaneously lower inventory holding costs and increase service levels, which was previously considered an unattainable trade-off scenario. Mucherla and More (2015) also highlight risk identification as a significant use of AI in ERP systems, with machine learning algorithms identifying early signs of supply chain disruption (such as supplier financial difficulty, transportation bottlenecks, and anomalous demand fluctuations) to proactively manage supply chain risks. Thus, the notion of flexible supply chain operations (the anticipation of contingency plans to prevent logistical breakdowns) is impossible without networks that process information in real time and anticipate multiple scenarios capabilities provided by AI-enhanced ERP systems.
Adherence to user-centered design principles, mobility, and role-based system functionality are increasingly acknowledged as best-in-class ERP system features because recognizing that system value creation occurs via user behaviour. Complex and confusing interfaces, or wrongly formatted user interfaces, that are not aligned to user roles create employee resistance, circumvention, and data integrity problems that block the creation of organizational value. The role of ongoing user involvement in system governance is recognized by Butarbutar et al. (2023) as one of the most important post-implementation factors of system success, implicitly emphasizing the role of system usability in ongoing value creation. Leading ERP suppliers are making constant investments in user interface design, workflow simplification and mobile-enabled capabilities because end user engagement is the "go-between" or enabler of system to organizational value. The combination of these features cloud-based hosting, AI smarts, standard integration, easy-to-use interface and ongoing innovation sets the bar for any expenditure on a supply chain ERP system.
[bookmark: _Toc228415008]Conclusion
Today's supply chain does not operate solely on transport and storage it operates on information, and ERP is the fuel. ERP systems have made procurement, inventory control, logistics, operations planning and customer service from captive operations of independently-optimized functions to a responsive system. The operations management, logistics and system standardization studies show the wide range of supply chain activities in which ERP creates value. Across the gamut of supply chain activities ranging from demand and capacity planning, to production scheduling, transportation, warehouse management and order fulfilment, ERP systems offer the flow of information and coordination of processes that are necessary to deliver supply chain performance in terms of cost efficiency and service excellence. System standardization, which is more than an operational discipline, serves as a key strategy to achieve scalability, agility and a step-wise transition towards next generation technologies.
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