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Abstract 

ERP systems can no longer be understood merely as transactional back-office platforms; they increasingly function as 
digitally interconnected planning systems that shape supplier coordination and inventory management. This review 
examines ERP-based planning systems as coordination structures, decision environments, and control systems that 
must balance availability, responsiveness, and inventory efficiency. The review focuses on recent studies of digital 
supply chain integration, planning visibility, disruption management, reconfigurable network design, digital twins, and 
analytics-enabled decision support that bear directly on ERP-centered planning design. The review concludes that the 
strongest contributions no longer treat ERP as a stand-alone software package, but as a coordination hub linking master-
data governance, supplier information exchange, planning logic, and exception-response routines. The literature also 
reveals persistent weaknesses, including limited multi-tier visibility, weak alignment between transactional data 
structures and advanced planning models, inconsistent performance metrics, and insufficient evidence on human-
algorithm interaction in decision making. Accordingly, the review develops a conceptual interpretation showing that 
ERP-based planning systems enhance supplier coordination and inventory control only when architectural integration, 
governance discipline, and event-driven replanning are designed together. This field remains important because 
volatility, shorter planning cycles, and fragile supplier networks continue to make ERP-enabled planning intelligence 
strategically important.  

Keywords: Enterprise Resource Planning; Inventory Control; Multi-Echelon Planning; Supplier Coordination; Supply 
Chain Visibility  

1. Introduction

Enterprise resource planning has traditionally been associated with transaction processing, master-data consistency, 
and process standardization across the firm. Recent supply chain research, however, suggests that ERP now plays a 
more strategic role in planning performance rather than merely integrating records. The ability to translate demand 
signals, material constraints, lead-time variability, and supplier commitments into coordinated replenishment decisions 
has become a key source of operational competitiveness in volatile procurement settings [1]. Recent resilience research 
similarly suggests that supply chain viability depends on information infrastructures that support adaptation rather 
than merely recording routine activity [2]. In this context, ERP-based planning systems matter because they provide the 
digital foundation through which material planning, supplier communication, inventory rules, and exception handling 
are structured. 

A further shift in the research environment is the spread of digital-supply-chain thinking, which has transformed 
planning from a periodic forecasting exercise into a near-real-time coordination problem. Supply Chain 4.0 research 
describes a planning environment in which ERP no longer operates as a stand-alone system, but is linked to analytics 
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layers, sensor-based updates, supplier portals, and decision engines that improve responsiveness [3]. Empirical studies 
of Industry 4.0 and supply chain performance suggest that ERP architecture becomes a strategic design issue only when 
operational data and process structures are redesigned together, rather than treated as a straightforward software 
decision [4]. This differentiation is vital to the current topic since the coordination of suppliers and inventory 
management are influenced not by system adoption alone, but also by configurations of ERP data structures, planning 
parameters and collaborative workflows. 

The temporal dimension of inventory management and supplier coordination creates a highly entangled managerial 
problem. Supplier coordination may improve communication frequency and stock-policy discipline without necessarily 
creating meaningful digital planning value. Internal reorder calculations can be optimised without the coordination of 
suppliers and disregarding supplier capacity, transportation unreliability, compression of purchase lead-time and 
substitution options. Recent operations-management research has emphasized the importance of analytics-based 
decision support in converting big and varied streams of data into operational planning choices [5]. For ERP-based 
planning, this means that planning efficiency depends on the system’s ability to connect purchase orders, MRP, safety-
stock rules, allocation priorities, supplier confirmations, and exception management within a coherent control loop. 

A further reason to study this topic is the mismatch between business practice and the current body of literature. 
Research publications tend to explore related constructs to ERP-based planning design in its narrow meaning, such as 
digital twins, resilience, network reconfiguration, Industry 4.0 adoption, or analytics capability, whereas companies 
tend to describe ERP as a single source of the truth behind planning. The result is a fragmented evidence base in which 
architecture, governance, supplier integration, and inventory outcomes are rarely examined together. In practice, this 
fragmentation means that design choices involving planning hierarchies, data granularity, supplier-event visibility, and 
replanning triggers may produce ERP environments that either expose too little of inventory risk or simply digitize 
existing inefficiencies.  

This review examines journal literature published between 2020 and 2025 that can inform the design of ERP-based 
planning systems for efficient supplier coordination and inventory control. The article is directly related to the title as 
it examines the ERP-based planning as the integrative process through which supplier visibility and planning models, 
inventory rules, and exception-response routines are interconnected. The paper proceeds through thematic review of 
the literature, development of a topic-specific conceptual framework, comparison of methods and reported outcomes, 
identification of inconsistencies and weaknesses, and discussion of future research and system-design directions. 

2. Literature Review  

The first thematic cluster concerns the movement of supply chain planning beyond ERP transaction processing toward 
digitally configurable coordination designs. Studies on the ripple effect and risk analytics suggest that digital technology 
will become planning-relevant when it makes the disturbance detection process and rapid response propagation 
between the interrelated nodes of the supply chain quicker [6]. Reconfigurable supply-chain design is especially 
relevant to ERP environments, where routings, sourcing rules, and lead-time assumptions are often encoded too rigidly 
[7]. This literature suggests that ERP planning efficiency is constrained less by computing power than by planning 
inflexibility. Technical integration destroys coordination in cases where the supplier structures, allocation rules or 
inventory parameters are not quickly redefined.  

The second group considers digital supply chain architecture and how it transforms the role of the ERP core with that 
architecture. The digital supply chain model suggested in the recent manufacturing technology studies structures digital 
integration as a layered environment which is integrated with operational data capturing, enterprise applications, 
analytics and execution feedback [8]. In the meantime, studies of digital supply chain twins identify the ERP layer as the 
authoritative transactional anchor providing the simulation, visibility and scenario-testing capabilities [9]. For the 
present topic, the key point is that the performance of ERP-based planning will be visible when the ERP platform bases 
the trusted master data and event records and external or nearby analytical applications to explore the scenarios and 
disruption modelling and dynamic prioritization. The literature therefore does not support the simplistic assumption 
that ERP alone can solve supplier-coordination and inventory-optimization problems. 

A third cluster deals with the implications of turbulence and uncertainty on the planning. Pandemic-related review 
literature shows that disruption research increasingly emphasizes planning visibility, scenario-based response, and 
network-level coordination [10]. The same conclusion is drawn by the research of digital twins since it highlights that 
constantly updated digital models of material flows, capabilities, and states of logistics are necessary [11]. The 
implication for ERP planning design is not that every firm requires a full digital twin, but that supply chain planning 
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systems must be capable of integrating real supplier signals into rolling inventory decisions. In the absence of this event-
aware design, coordination of suppliers is periodic, and the control of inventory is reactive. 

A fourth category in particular is on instability propagation and inventory implications. Research on the 
interrelationship between the ripple effect and the bullwhip effect has shown that structural disruption and 
amplification of orders interact in such a way that could result in a material change in the positioning of the inventory, 
the volatility of replenishment, and the stability of planning [12]. This rationale is extended by supply chain viability 
work which shows that adaptation policy requires concerted decisions regarding inventories, capacities, sourcing and 
fulfilment priorities in contrast to individual adaptation to either of the planning parameters [13]. This literature is 
particularly significant to the system design of ERP-based systems since traditional parameter settings including fixed 
reorder points, deterministic lead times or periodic rescheduling may increase volatility with an increase in supplier-
side uncertainty. 

A fifth cluster concerns network topology, cloud-enabled ERP capability, and the informational foundations of 
coordination. Characterization of supply systems through network science, it has been revealed that the structural 
complexity affects the speed at which disturbance propagates and the complexity of coordination [14]. Research from 
a cloud ERP dynamic capability perspective indicates that the value of the enterprise is created when the system 
facilitates reconfiguration, speed of decision making and responsiveness of the organization instead of just standardized 
transactions [15]. All these studies conclude that supplier coordination and good inventory management rests on an 
ERP planning design that recognizes complexity of the network, reconfigurability, and rapid data flow among firms. 

Table 1 summarizes the representative studies included in the review. The table shows that the literature has narrowed 
down to four design levers namely, visibility, reconfiguration, event-driven planning and analytical augmentation. 
However, the balance of evidence is uneven, with far more attention to architecture and resilience than to concrete 
redesign of inventory policy within ERP environments. 

Table 1 Summary of key findings 

Ref Focus Key Findings 

[6] Digital technology, ripple effect, 
and risk analytics in supply 
chains 

Digital connectivity improves disruption detection and response speed, but 
benefit depends on analytical interpretation of upstream and downstream 
propagation rather than raw data availability alone. 

[7] Reconfigurable supply chain 
design through X-network logic 

Reconfiguration capability improves continuity under changing sourcing 
and logistics conditions, implying that planning systems require flexible 
supplier and allocation structures beyond static ERP routings. 

[8] Digital supply chain 
architecture in Industry 4.0 

Layered digital architectures position ERP as a core integration platform, 
but superior planning performance requires linking operational data, 
analytics, and execution feedback into one decision environment. 

[9] Digital supply chain twin for 
disruption risk and resilience 

ERP-centred digital twins can support scenario evaluation, rapid 
replanning, and coordinated response, especially when transactional 
accuracy and model updating are tightly coupled. 

[10] Structured review of epidemic-
outbreak impacts on supply 
chains 

Recent literature prioritises visibility, coordination, resilience, and adaptive 
planning, revealing a strong shift away from static forecasting and isolated 
inventory calculations. 

[11] Digital twin literature in supply 
chain management 

Digital twins provide value through state visibility, simulation, and 
exception analysis, yet implementation remains constrained by data 
fidelity, model maintenance, and organisational readiness. 

[12] Interaction between ripple 
effect and bullwhip effect 

Structural disruption and order amplification reinforce one another, 
indicating that inventory control design must account for supply shocks and 
behavioural amplification simultaneously. 

[13] Supply chain viability under 
pandemic conditions 

Viability depends on coordinated adaptation strategies involving sourcing, 
inventory, fulfilment, and capacity, which requires planning systems 
capable of rapid rule adjustment. 
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[14] Network-science 
characterisation of supply 
networks 

Structural centrality and connectivity shape vulnerability and coordination 
difficulty, implying that ERP planning should reflect network topology 
rather than assume uniform supplier behaviour. 

[15] Cloud ERP and dynamic 
capability 

Cloud ERP creates performance benefits when it increases reconfiguration 
speed, information accessibility, and process responsiveness rather than 
merely digitising existing routines. 

 

A critical point of interpretation comes across in these clusters. The reviewed literature does not portray effective ERP-
based planning as the result of any single algorithmic achievement. Rather, it is the interplay of data governance and 
process architecture, supplier-information exchange, and inventory-control logic that is referenced in the literature. A 
second important implication is that direct empirical evidence remains limited on redesign of item-master structures, 
supplier calendars, lot-sizing policies, exception thresholds, and multi-echelon inventory rules. There is robust 
conceptual development in the field, however, of less operational detail than the frequency of digital-planning claims 
might imply.   

3. Methodology  

The literature on ERP-based planning systems draws on several methodological traditions, and each of these traditions 
can illuminate a different part of the supplier-coordination and inventory-control problem. Digitally enabled planning 
of architectural and strategic logic is defined by conceptual and review-based studies [8]-[10]. Simulation and 
disruption-modeling studies [1], [6], [12] explain how uncertainty propagates through network structures and affects 
inventory decisions. Empirical adoption studies investigate the role of Industry 4.0 practices and cloud-enabled ERP 
capability in enhancing more widespread performance results [4], [15]. Network-analytic work introduces structural 
insights in the sense that the challenge of planning is defined by node criticality and interdependence and not in the 
sense that processes are linear [14]. There is no single method that would illustrate the complete planning problem and 
this is why the field is still fragmented. 

 

Figure 1 Layered architecture for ERP-based planning systems supporting supplier coordination and inventory 
control  

One way of reading this literature, topic-specifically, is that ERP-based systems of planning may be thought of as layers 
of coordination infrastructures. The lowest layer is transactional integrity that consists of item information, supplier 
information, bill of material, routing information, stock information and purchase-order information. Above this 
foundation is planning logic: predictions, reorder policies, lot-sizing, safety stocks, exception limits, and allocation 
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priorities. The third layer is the coordination interfaces such as supplier portals, confirmation loops, alerts and 
collaborative visibility tools. A fourth layer provides an analytical improvement by simulating, with the aid of digital 
twins, optimization, and comparison of scenarios. An ultimate layer of governance determines the parties allowed to 
change parameters, signal validation, and replanning. The reviewed literature repeatedly suggests that weakness in any 
of these layers undermines planning effectiveness.  

This interpretation is translated into a topic-specific architecture in Figure 1. Figure 1 should not be read as a 
conventional software pipeline. It is created to demonstrate how the coordination and control of suppliers are based on 
interconnected design layers surrounding the ERP core, such as master data discipline, planning engines, collaboration 
channels, and closed-loop feedback. The figure justifies the literature by explaining that improved coordination is not a 
by-product of data integration but a by-product of an integration that is structured around planning choices, inventory 
policies and exception governance.   

Another significant gap in the reviewed literature that Figure 1 shows methodologically is also noted. Conceptual 
articles tend to clarify architectural logic, simulation studies emphasize disruption response, and performance-oriented 
studies examine associations between digital capability and operational outcomes. There is very minimal literature on 
the operational relationship of parameter governance, supplier interface, and inventory policies in ERP based planning 
systems. This exclusion is important since inventory waste can be due to small design choices, like frozen planning 
horizons, bad supplier-calendar design, or delayed confirmation feedback, as opposed to lack of advanced analytics per 
se. 

Another methodological trend is associated with the relation of optimisation and the organisational control. State-of-
the-art models are able to produce better replenishment or sourcing advice under formal assumptions, but real-world 
ERP planning is subject to approval hierarchies, constraints on data-quality, contractual constraints, and planner 
judgement. The reviewed literature makes clear that governance discipline cannot be replaced by analytical 
sophistication alone. This is to say that a mathematically stronger planning model may do poorly as compared to a 
simpler planning model in situations where there is lateness in the supplier-event information, inconsistency in the 
master records or when the planners lack control over parameter changes in the short term. 

The literature thus justifies a hybrid conceptual framework of the specific topic of this review. The literature supports 
a framework in which efficient supplier coordination and inventory control depend on five properties: robust 
transactional grounding, explicit planning logic, collective supplier-signal capture, analytical handling of uncertainty, 
and governance mechanisms that convert information into action. This framework describes why heavy digital 
expenditure does not necessarily result in slimmer inventories or enhanced supplier congruence. The determining 
variable is design quality, rather than software label. 

4. Discussion  

The reviewed studies point in the same direction: ERP-based planning improves supplier coordination and inventory 
control only when planning is treated as an event-sensitive coordination capability rather than a routine batch activity. 
Disruption-based modelling reveals that visibility and analytical response minimize the time lag between disturbance 
and response [1], [6]. The study of reconfiguration also contributes to the fact that the structural flexibility is important 
since the planning system structured in one stable direction of sourcing will soon be ineffective due to lack of capacity 
or failure in transportation [7]. The implication for ERP design is simple: for efficient coordination, systems should have 
features that can reassign suppliers quickly, re-adjust the rules and reschedule rather than integrating systems once. 

The division of roles between the core of the ERP and the complementary analytical tools has been the other trend that 
has been reported. The literature does not support a simplistic replacement of ERP planning by external digital 
platforms. Rather, the most effective studies view ERP as the authoritative location of the transactions and planning-
parameter base and digital twins, scenario models, or analytics layers to be utilized to conduct state estimation, 
disruption testing, and decision comparison [8], [9], [11]. This is especially crucial to inventory management because 
optimisation of inventory in the absence of a robust transactional base can lead to improvement of the model 
performance at the expense of discipline in execution. Conversely, basic ERP data integrity without analytical 
enhancement may preserve consistency while still failing to capture supplier-side volatility in time. 

The comparison of the main methodological approaches that can be found in the literature reviewed is provided in 
Table 2. The comparison also shows that the field has grown to have good conceptual and simulation-based knowledge, 
but fewer detailed implementation studies of the design of item-level planning in real ERP environments. One significant 
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implication is that practical lessons are frequently deduced based on resilience or digitalisation research as opposed to 
measured using supplier-confirmation latency, purchase-plan stability, inventory turns or service-level trade-offs. 

Table 2 Method comparison   

Ref Method Strengths Limitations 

[1] Simulation-based 
disruption modelling 

Captures temporal shock 
propagation and planning-
response delay under volatile 
conditions. 

Usually depends on stylised assumptions 
and limited representation of ERP 
parameter governance. 

[3] Conceptual maturity 
framework 

Clarifies digital-planning capability 
stages and identifies 
transformation priorities. 

Offers limited item-level evidence on 
supplier coordination rules or stock 
policy calibration. 

[4] Empirical performance 
analysis of Industry 4.0 
adoption 

Connects digital practice with 
operational outcomes in real 
organisational settings. 

Broad performance constructs can 
obscure the precise contribution of ERP-
based planning design. 

[7] Reconfiguration-oriented 
network modelling 

Explains how alternative sourcing 
and structural redesign support 
continuity. 

Structural focus can understate day-to-
day planning frictions such as 
confirmation timing and master-data lag. 

[8] Architecture-oriented 
digital supply chain 
modelling 

Shows how ERP, analytics, and 
execution layers can be integrated 
in one planning environment. 

Architectural breadth may exceed the 
operational detail needed for inventory-
policy redesign. 

[9] Digital twin 
conceptualisation 

Supports scenario analysis, event 
visibility, and coordinated 
replanning. 

High implementation burden and heavy 
dependence on clean, continuously 
updated transactional data. 

[10] Structured literature 
review 

Identifies dominant themes and 
research directions across 
turbulent supply contexts. 

Secondary analysis cannot directly 
quantify ERP configuration effects on 
inventory outcomes. 

[12] Bullwhip–ripple integrated 
analysis 

Demonstrates interaction between 
demand amplification and 
disruption propagation. 

Insight is strong at system level but less 
explicit on concrete ERP interface design 
and supplier workflows. 

[14] Network-science 
characterisation 

Reveals topological drivers of 
coordination burden and 
vulnerability concentration. 

Translating network metrics into 
actionable ERP planning parameters 
remains underdeveloped. 

[15] Dynamic capability 
perspective on cloud ERP 

Explains why ERP value depends 
on responsiveness and 
reconfiguration capability. 

Performance logic is persuasive, but 
direct evidence on inventory-rule design 
and supplier cadence remains limited. 

 

Coded reading of the reviewed studies shows that some of the planning capabilities are given more attention as 
compared to others. Visibility, reconfiguration, and exception response seem to be commonplace, but supplier-contract 
design, human override logic, and parameter-maintenance discipline are much less explicitly discussed. Figure 2 shows 
this trend as a distribution of evidence throughout the sample of reviewed studies. The figure supports the claim that 
the available literature is rich in the language of digital capability but sparse in concrete discussion of operational 
control design that would help explain whether or not ERP planning can truly improve inventory outcomes.  
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Figure 2 Dominant capability themes coded across the reviewed literature  

There is also a major tension in the reported results. Inventory buffers can be minimized when visibility increases and 
replanning, as studies that recommend digital twins, real-time visibility and reconfiguration indicate [9], [11]. Viability 
and disruption studies, however, demonstrate, despite deep uncertainty, or limited supplier substitution, or network 
centrality resulting in concentrated exposure, strategic or selective inventory is needed [2], [13], [14]. The contradiction 
is only apparent. A better interpretation is that the real issue is not whether inventory should exist, but where it should 
be positioned, how dynamically it should be managed, and under what information conditions it can be reduced without 
harming service continuity.   

Figure 3 compares method families based on their contributions towards supplier coordination and understanding of 
inventory-control. The bubble size indicates integration depth, which was coded from the reviewed studies according 
to the explicitness with which the method connects ERP-data, supplier processes, and stock decisions. The value is 
depicted in the diagram where architecture models and digital twins offer a broad spectrum of integrative value, and 
the simulation and network approaches offer a larger perspective of analytical understanding of instability and 
propagation. The practical implication is that ERP planning research should combine methodological traditions rather 
than rely too heavily on any single one.  

 

Figure 3 Comparative contribution of method families to coordination and inventory-control insight 

Table 3 breaks down the literature into a more direct mapping of system contexts, metrics, and published results. The 
table shows that positive outcomes are often reported in terms of agility, resilience, responsiveness, or decision quality 
rather than in operational measures such as stock turns or service levels. The very pattern of reporting is a weakness 
of the sphere as the precise subject of the planning design on the basis of ERP needs to be much more operational 
measures of coordination with suppliers and control of inventory.  
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Table 3 Comparative summary of system contexts, metrics, and reported outcomes  

Ref System / Context Metric / Basis of 
Comparison 

Outcome 

[1] Disruption-affected global 
supply chain planning 

Speed and quality of response 
under epidemic shock 
scenarios 

Early scenario-based planning reduces 
reaction delay and improves continuity 
relative to static planning routines. 

[4] Digitally enabled supply 
chain environments 

Operational performance 
associated with Industry 4.0 
practice adoption 

Performance improves when digital 
integration supports process responsiveness 
rather than isolated technology deployment. 

[6] Technology-enabled risk 
analytics settings 

Detection and management of 
ripple effects 

Better information connectivity strengthens 
disruption awareness, but benefit depends on 
analytical interpretation and action timing. 

[7] Reconfigurable sourcing 
and network structures 

Ability to maintain flow 
through alternative 
structures 

Flexible supplier and network configurations 
support continuity and reduce dependence on 
rigid sourcing paths. 

[9] ERP-linked digital twin 
planning environments 

Scenario comparison, 
resilience support, 
replanning quality 

Digital twins enhance planning 
responsiveness when transactional fidelity 
and model updating remain strong. 

[11] Supply chain digital twin 
implementations and 
reviews 

Visibility, state 
representation, analytical 
usefulness 

Gains are strongest in exception diagnosis and 
scenario testing; implementation complexity 
remains significant. 

[12] Supply chains exposed to 
disruption and demand 
amplification 

Bullwhip intensity and 
structural propagation 

Order amplification and structural 
disturbance can reinforce one another, 
worsening inventory instability. 

[13] Viability-oriented supply 
chain adaptation 

Continuity under severe 
uncertainty 

Coordinated adaptation across sourcing, 
inventory, and fulfilment is more effective 
than isolated parameter changes. 

[14] Complex supply network 
structures 

Vulnerability concentration 
and coordination burden 

Centrality and interdependence influence 
planning difficulty, suggesting differentiated 
control rules across suppliers. 

[15] Cloud ERP capability 
contexts 

Responsiveness and 
capability reconfiguration 

ERP value rises when the platform supports 
rapid information access and process 
reconfiguration, not standardisation alone. 

 

One important practical question raised by the literature concerns planning cadence. The typical ERP planning is usually 
run on an everyday or regular basis yet the researches analyzed indicate that currently the coordination of suppliers is 
conducted based on asynchronous occurrences such as late confirmations, capacity loss, transport interference or re-
prioritisation of orders [6], [9], [12]. A hybrid cadence is therefore needed: routine replenishment should remain on a 
regular planning cycle, while material exceptions should trigger event-based replanning. This is an operation that is 
scarcely detailed in the literature, but it is ever made to point this way. 

Figure 4 demonstrates this closed-loop logic, which is event-based, in an ERP-based planning environment. This figure 
shows how the demand, supplier events and inventory conditions interact with the decision rules through the repetitive 
feedback rather than one-way release of planning orders. This application-based diagram justifies the main thesis of the 
article that effective supplier coordination and inventory management would entail a manageable loop between signal 
capture, parameter review, supplier cooperation and performance feedback. 
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Figure 4 Closed-loop event-driven planning cycle for ERP-enabled supplier coordination and inventory control  

Taken together, the results suggest that effective ERP-based planning systems are neither purely transactional nor 
purely analytical. Better designs render the ERP core reliable enough to anchor planning information, open enough to 
integrate supplier and execution events and rigorous enough to control parameter modifications. The literature further 
suggests that the key unresolved issue is not computational technique alone, but architectural-operational alignment. 
Research is still deficient on how firms re-architect their real-life planning calendars, segmentation of supplier-services, 
ownership of parameters, and planner override logic to transform digital capability into reduced inventory exposure 
and improve supplier coordination. 

5. Architectural Case Study: Multi-Tier Supplier Visibility, Master-Data Federation, and Exception 
Management 

The preceding sections argue that modern enterprise resource planning systems must function as coordination hubs 
that integrate master-data governance, supplier information exchange, and planning logic into a single coherent surface. 
In this section, the author describes the backend database engineering and exception-handling layer designed to realize 
such a coordination hub in a manufacturing planning system that spans a multi-tier supplier network and five 
geographically distributed datacenters. 

The first design challenge is the topology of the master data itself. In the system described here, part-master records 
are owned by a single central database that serves as the authoritative source of part identity, while transactional state  
on-hand inventory, in-transit orders, planning outputs, and supplier-event history is partitioned across per-datacenter 
databases that physically reside near the operations they serve. This split is enforced by an explicit connection-
management layer in the application tier, which routes part-identity reads to the central master and routes 
transactional reads and writes to the appropriate datacenter shard via a typed interface that accepts either a warehouse 
identifier or a datacenter code. A third, shared, database hosts cross- datacenter aggregation views and a small number 
of genuinely global tables. 

This split preserves a single canonical part definition while allowing each part’s regional state to be accessed with low 
latency. 

A basic implementation of this topology would require cross-datacenter reads to be broadcast to all five shards, creating 
operational fragility and unnecessary cost. To avoid this, a wrapper-view layer was created inside the shared database 
to provide a single read interface over the per-datacenter tables through a federated UNION of the shards. Application 
components that require cross-network visibility such as planner dashboards, supplier-exception browsers, and 
analytics extracts read from the wrapper views rather than directly from the underlying shards. The wrapper-view 
catalog is maintained as a comma-separated specification that defines each wrapper view and its source table. A 
generator program automatically produces the corresponding deployment script, resulting in a federated reporting 
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layer with more than 150 wrapper views that remains synchronized with the underlying tables and avoids the drift 
commonly seen in manually maintained federation layers. 

To support supplier coordination, the system receives both internal transactional state and high-velocity event streams 
from supplier systems, including purchase-order acknowledgments, advance shipment notices, delivery notices, 
expedite notices, and quality-hold notices. These signals are stored across three cooperating tables in the purchasing 
layer. An append-only confirmation event log records each supplier acknowledgment, including purchase order, line, 
delivery, acknowledgment status, acknowledged quantity, rejected or backordered quantity, and supplier-promised 
date. A purchase-line-delivery table stores master information for each scheduled delivery and tracks its lifecycle across 
open, processing, transfer, cancelled, and closed states, along with promised and received quantities. A delivery-detail 
table stores shipment-level information through states such as planning, confirmed, shipment-created, in-transit, and 
received, with check constraints enforcing state consistency. Together, these tables form a structured supplier-event 
substrate that supports both current-state planning queries and historical reconstruction. 

Multi-tier supplier topology is itself modeled in two cooperating tables. A part-supplier- warehouse table records, for 
each part and warehouse, the set of valid suppliers along with rank, allocation percentage, effective date range, transit 
lead time, fulfilling-warehouse identifier for internal sources, and a flag that distinguishes preferred and internal 
sources. A bill-of-distribution table records, with date-varying ranks and allocation percentages, the external-supplier, 
internal-transfer, and rebalance sourcing relationships that drive demand propagation across the warehouse network. 
Both tables are populated by stored procedures that implement an idempotent delete-then-update-then-insert pattern: 
any input row no longer present is removed, any matching row is updated in place, and any new row is inserted, all 
under a compound key. This pattern is preferred over single- statement merges because it allows precise control of 
update semantics and produces predictable behavior under concurrent re-execution, which is essential when supplier 
snapshots may be re-delivered or planning runs may be restarted after a fault. 

A key refinement involved replacing static preferred-supplier lookup logic with date-aware sourcing resolution. Earlier 
propagation logic relied on a fixed preferred-supplier flag and did not account for supplier rank changes over time. The 
revised logic joins to the bill-of-distribution table and selects the rank-one supplier whose effective date range covers 
the demand date. When no valid sourcing record is available, the propagation routine emits a structured part-exception 
record containing the planning-stage identifier, part, warehouse, enumerated reason, and relevant supplier identifiers. 
Part exceptions are stored in an append-only table and exposed through cross-datacenter wrapper views, giving 
planners and supplier-coordination teams a single traceable view of supplier gaps that affected planning runs. 

The result is a coordination hub that is simultaneously globally consistent in its master data, locally fast in its 
transactional operations, federated for cross-network reporting through a maintained wrapper-view layer, and resilient 
to the high-frequency, partially ordered nature of multi-tier supplier event streams. The design generalizes to any 
manufacturing planning system that must reconcile a centrally governed master-data domain with geographically 
distributed operations and a continuous stream of multi-tier supplier signals; the patterns described — central master 
with per-region transactional shards, automated wrapper-view federation, structured supplier-event ingestion across 
an event log and a delivery state machine, idempotent merges over compound keys, date-aware multi-tier sourcing 
resolution, and structured part-exception emission with cross-network visibility — together constitute a reference 
design for the coordination-hub role that next-generation planning systems are increasingly expected to fulfill. 

6. Future Directions  

Future studies of ERP-based planning-system design should move beyond general claims about digitalization and 
toward design-level evidence. Literature already establishes the importance of visibility, resilience, and reconfiguration 
but little is understood regarding how the concrete ERP parameters and supplier-interface mechanisms need to be 
reformed in the context of various uncertainty profiles. Studies that would explicitly compare planning cadences, 
confirmation windows, frozen horizons, lot-sizing structure and item segmentation rules between contexts (process 
industry, discrete manufacturing, omnichannel distribution, and project-based supply networks) would benefit 
research. 

The second priority is associated with the multi-level supplier coordination. The recent literature continues to note 
coordination as a high-order issue of information despite the fact that disruption and availability risk is often found at 
a lower tier in the network [10], [14]. The research efforts on ERP-based planning should thus look into the extent of 
downstream and upstream visibility that needs to be attained to materially improve inventory decisions. This issue is 
especially important for firms with long lead times, shared parts, or geographically distributed sourcing structures. 
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More work is also required on how the information on tier-specific reliability needs to change the logic of safety stock, 
allocation priorities and exception thresholds in ERP-integrated planning systems. 

A third research path concerns the integration of operations research, digital twins, and behavioral decision design. 
Modelling of scenarios and structural adaptation has been described in the literature; however, on-the-job planning still 
relies on the interpretation of alerts by planners, authorization of overrides, and bargaining with suppliers. Future 
studies should therefore examine how algorithms and humans interact in ERP planning systems, including alert fatigue, 
override quality, explainability, and escalation governance. In this respect, evidence may be enhanced to distinguish 
helpful analytical augmentation, and digital complexity that causes overload. 

A fourth direction concerns measurement. The area needs even more specific and comparable measures that are 
directly connected to the particular topic of this review. Confirmation latency, schedule nervousness, inventory 
exposure at risk, expedite frequency, supplier response adherence, projected stockout duration and parameter-change 
cycle time are some of the measures that would be useful. In the absence of this, arguments about a better coordination 
or increased resilience are too general to inform the design of ERP planning. 

A fifth priority concerns cloud architecture and modular extensibility. It is suggested that a higher value of ERP can be 
achieved when the platform can be reconfigured and the information is timely available [15], although additional data 
is needed to comprehend how modular planning services can be integrated with the ERP core without causing 
duplication of data and ambiguity of governance. In particular, it would be of value to juxtapose embedded ERP planning 
with external APS integration and control-tower overlays and digital-twin services. This line of work could clarify which 
architecture pattern offers the best trade-off among supplier responsiveness, inventory efficiency, maintainability, and 
organizational adoption. 

7. Conclusion  

A more precise and demanding question than generic digital-transformation discourse allows is how ERP-based 
planning systems should be designed to coordinate suppliers efficiently and control inventory effectively. According to 
the literature reviewed, the combination of transactional integrity, collaborative supplier visibility, analytical 
augmentation and disciplined governance improve planning performance. ERP becomes strategically valuable not 
simply by centralizing records, but by supporting coordinated decision patterns across sourcing, inventory, and 
fulfillment. 

The reviewed literature shows that event responsiveness, reconfigurability, and scenario awareness have become 
central design requirements. Inventory control can no longer be satisfactorily modeled using the notion of static 
replenishment logic, and the coordination between suppliers by the use of purchase-order transmission alone. Efficient 
planning now requires closed loop structures where the supplier events, position of stock, planning parameters and 
execution feedback are all linked.  

Nevertheless, the field remains incomplete. Although the literature has improved understanding of digital planning 
architecture and disruption-aware coordination, it still offers limited evidence on specific ERP configuration decisions. 
The parameter governance, multi-tier coordination logic, planner override design, and the operational measures need 
to be studied in greater detail and are the most appropriate parameters to consider the quality of planning. 

The outlook is positive. With the supply environments still subject to volatility, shorter decision cycles and increased 
demands on service, ERP-based planning systems will continue to play a key role in the management of supplier 
coordination and inventory control. The future is therefore likely to depend less on digital labeling and more on planning 
architectures that convert information into disciplined, timely, and context-sensitive action.  

References 

[1] Ivanov, D. (2020). Predicting the impacts of epidemic outbreaks on global supply chains: A simulation-based 
analysis on the coronavirus outbreak (COVID-19/SARS-CoV-2) case. Transportation Research Part E: Logistics 
and Transportation Review, 136, 101922. 

[2] Ivanov, D., & Dolgui, A. (2020). Viability of intertwined supply networks: Extending the supply chain resilience 
angles towards survivability. International Journal of Production Research, 58(10), 2904–2915. 



World Journal of Advanced Engineering Technology and Sciences, 2026, 20(01), 049–060 

60 

[3] Frederico, G. F., Garza-Reyes, J. A., Anosike, A., & Kumar, V. (2020). Supply chain 4.0: Concepts, maturity and 
research agenda. Supply Chain Management: An International Journal, 25(2), 262–282. 

[4] Fatorachian, H., & Kazemi, H. (2021). Impact of Industry 4.0 on supply chain performance. Production Planning 
& Control, 32(1), 63–81. 

[5] Choi, T.-M., Wallace, S. W., & Wang, Y. (2020). Big data analytics in operations management. Production and 
Operations Management, 29(8), 1868–1883. 

[6] Ivanov, D., Dolgui, A., & Sokolov, B. (2020). The impact of digital technology and Industry 4.0 on the ripple effect 
and supply chain risk analytics. International Journal of Production Research, 58(7), 2092–2101. 

[7] Dolgui, A., Ivanov, D., & Sokolov, B. (2020). Reconfigurable supply chain: The X-network. International Journal of 
Production Research, 58(13), 4138–4163. 

[8] Garay-Rondero, C. L., Martinez-Flores, J. L., Smith, N. R., Caballero-Morales, S. O., & Aldrette-Malacara, A. (2020). 
Digital supply chain model in Industry 4.0. Journal of Manufacturing Technology Management, 31(5), 887–933. 

[9] Ivanov, D., & Dolgui, A. (2021). A digital supply chain twin for managing the disruption risks and resilience in the 
era of Industry 4.0. Production Planning & Control, 32(9), 775–788. 

[10] Queiroz, M. M., Ivanov, D., Dolgui, A., & Fosso Wamba, S. (2022). Impacts of epidemic outbreaks on supply chains: 
Mapping a research agenda amid the COVID-19 pandemic through a structured literature review. Annals of 
Operations Research, 319(1), 115–141. 

[11] Helo, P., & Hao, Y. (2022). Digital twin in supply chain management: Literature review and future research 
directions. Computers & Industrial Engineering, 173, 108587. 

[12] Dolgui, A., Ivanov, D., & Rozhkov, M. (2020). Does the ripple effect influence the bullwhip effect? An integrated 
analysis of structural and operational dynamics in the supply chain. International Journal of Production Research, 
58(5), 1285–1301. 

[13] Ivanov, D. (2021). Supply chain viability and the COVID-19 pandemic: A conceptual and formal generalisation of 
four major adaptation strategies. International Journal of Production Research, 59(12), 3535–3552. 

[14] Brintrup, A., Pak, J., Ratiney, D., Pearce, T., Wichmann, P., Woodall, P., & McFarlane, D. (2020). Supply networks 
as complex systems: A network-science-based characterization. International Journal of Production Research, 
58(7), 2170–2186. 

[15] Gupta, S., Meissonier, R., Drave, V. A., & Roubaud, D. (2020). Examining the impact of cloud ERP on sustainable 
performance: A dynamic capability view. International Journal of Information Management, 51, 102028. 


