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Abstract 

Cloud-based Enterprise Resource Planning (ERP) systems have become essential for 

manufacturing enterprises seeking agility, scalability, and global integration. Despite their 

advantages, cloud ERP deployments often face rising operational costs due to underutilized 

resources, complex licensing models, and inefficient workload management. This paper 

investigates cost optimization strategies tailored for manufacturing enterprises adopting cloud ERP 

platforms. I identify key cost drivers including infrastructure provisioning, software licensing, data 

storage, and third-party integrations across various deployment models such as public, private, 

hybrid, and multi-cloud environments. By applying cloud financial management principles 

(FinOps) and real-time monitoring tools, I develop a framework for workload rightsizing, license 

rationalization, automated scaling, and cost governance. The study draws on real-world case 

studies from mid- to large-scale manufacturers using platforms like SAP S/4HANA, Oracle ERP 

Cloud, and Microsoft Dynamics 365. My findings highlight how strategic deployment planning 

and continuous optimization can lead to cost reductions of 20–35% without compromising ERP 

performance or compliance. The paper provides actionable insights for CIOs, IT leaders, and 

financial controllers to align ERP operations with business value while maintaining transparency 

and accountability in cloud spending. 
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 1. INTRODUCTION  

The manufacturing industry has undergone rapid digital transformation in recent years, with cloud-

based Enterprise Resource Planning (ERP) systems playing a central role in modernizing core 

operations. Cloud ERP platforms offer scalability, real-time data access, and reduced upfront 

capital expenditure, making them attractive alternatives to traditional on-premise solutions [1], [2]. 

These benefits often come with hidden or escalating costs due to complex pricing models, dynamic 

resource usage, and customization overheads posing challenges for cost control and return on 

investment. 

In manufacturing, where margins are tight and operations are resource-intensive, managing the 

total cost of ownership (TCO) for cloud ERP systems is critical. Improper sizing of infrastructure, 

underutilized licensed users, and lack of visibility into cloud consumption patterns can lead to 

inefficiencies and overspending [3], [4]. Manufacturing enterprises often operate in hybrid 

environments that integrate legacy systems with modern cloud services, further complicating cost 

governance. 

This paper addresses these challenges by proposing a structured cost optimization framework 

tailored to cloud ERP deployments in manufacturing. I analyze the primary cost drivers, review 

various deployment models (public, private, hybrid), and introduce optimization techniques rooted 

in cloud financial management (FinOps) practices. Case studies from real-world ERP deployments 

demonstrate practical savings and strategies. By aligning technical decisions with financial goals, 

manufacturing enterprises can sustain ERP performance while achieving long-term cost efficiency. 

This research aims to guide CIOs, ERP architects, and financial stakeholders in implementing 

scalable, cost-conscious ERP strategies. 

2. BACKGROUND AND LITERATURE REVIEW 

Cloud-based ERP systems have emerged as a strategic asset for manufacturing enterprises, 

enabling integrated operations, global scalability, and faster innovation cycles. Unlike traditional 

on-premise ERP solutions that require significant capital investment in hardware, licenses, and 

infrastructure, cloud ERP offers a subscription-based model with elastic compute resources and 

centralized updates [5], [6]. Major vendors including SAP, Oracle, and Microsoft have developed 

cloud-native ERP platforms that cater to the complex needs of discrete and process manufacturers. 

The shift to cloud introduces new financial and operational complexities. While upfront costs are 

reduced, long-term total cost of ownership (TCO) can escalate without proper oversight. Studies 

have shown that cloud ERP deployments often exceed budget due to oversizing of infrastructure, 

misalignment of licensing models, and lack of cost transparency [7], [8]. This challenge is 

exacerbated in manufacturing environments where ERP systems must support dynamic production 

schedules, global supply chains, and compliance with industry-specific regulations. 
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The FinOps Foundation introduced a structured discipline cloud financial management to manage 

such challenges by promoting collaboration between finance, engineering, and operations [9]. 

Core principles include real-time visibility, accountability, and continuous optimization of cloud 

spend. 

Although literature exists on cloud ERP adoption, relatively few studies focus specifically on cost 

optimization within the manufacturing sector. Existing models largely address functional benefits 

or implementation frameworks rather than financial efficiency in cloud-native deployments [10]. 

This paper addresses that gap by analyzing cost drivers and proposing strategies tailored to the 

operational realities of manufacturing ERP users. 

3. CLOUD ERP COST DRIVERS IN MANUFACTURING 

Understanding the cost structure of cloud ERP systems is essential for identifying optimization 

opportunities in manufacturing environments. Unlike traditional ERP deployments, cloud ERP 

introduces dynamic, usage-based pricing that can fluctuate significantly based on consumption 

patterns, licensing configurations, and architectural complexity. 

 

 

Figure 1. Cloud ERP Cost Drivers 

Licensing Models and Subscription Fees 

One of the most significant cost drivers in cloud ERP is the software licensing model. Most 

vendors operate on a per-user, per-month basis, with tiered pricing for different user roles (full 

user, self-service, developer). In manufacturing, where roles often overlap or shift between plant 

floor, engineering, and back office, misaligned license allocations can result in overpayment [11]. 

Specialized modules for production planning, quality control, and inventory often require separate 

licenses. 
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Infrastructure and Compute Usage 

Cloud ERP platforms rely on scalable compute instances that can be dynamically provisioned. 

Without active monitoring, manufacturers may deploy over-provisioned resources to handle peak 

workloads, leading to excessive costs. According to studies, underutilized virtual machines and 

storage volumes are primary contributors to cloud waste [12]. 

Customization and Integration Overhead 

Manufacturing enterprises frequently require custom workflows, IoT integrations, and connections 

to MES (Manufacturing Execution Systems) and PLM (Product Lifecycle Management) systems. 

These customizations often necessitate additional middleware, APIs, and development 

environments, increasing both operational complexity and cost [13]. 

Data Storage and Transfer Costs 

ERP systems in manufacturing generate large volumes of data ranging from production logs to 

supplier records. While storage costs per GB may seem negligible, high I/O rates and frequent 

cross-region or cross-service data transfers can incur hidden costs that scale quickly over time [14]. 

Compliance and Security Requirements 

Regulated manufacturing sectors, such as aerospace or pharmaceuticals, must comply with 

stringent data residency and auditability mandates (ITAR, FDA 21 CFR Part 11). Meeting these 

requirements in the cloud often demands isolated environments, encryption services, and 

compliance-certified infrastructure, all of which contribute to higher cost baselines [15]. 

4. COST OPTIMIZATION FRAMEWORK 

To effectively manage and reduce operational expenses associated with cloud ERP in 

manufacturing enterprises, a structured cost optimization framework is essential. This framework 

integrates principles from cloud financial management (FinOps), resource governance, and 

workload engineering to support sustainable ERP deployments. 
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Figure 2. Cost Optimization Framework 

Assessment and Baseline Analysis: The optimization process begins with a detailed assessment 

of current ERP usage patterns. Key metrics include instance utilization rates, license consumption, 

data transfer volumes, and user activity logs. Cloud-native monitoring tools (AWS CloudWatch, 

Azure Monitor) and ERP-native analytics can provide this visibility [16]. Establishing a cost-

performance baseline enables benchmarking and sets the stage for continuous improvement. 

Strategic Workload Placement: Manufacturers should classify workloads based on criticality, 

performance sensitivity, and compliance needs. Tier 1 workloads (production planning) can be 

assigned to high-performance, always-on infrastructure, while Tier 2 and Tier 3 processes 

(reporting, historical data access) can leverage spot instances or lower-cost archival storage [17]. 

Rightsizing Resources: Rightsizing involves aligning compute and storage resources with actual 

usage. Tools such as AWS Trusted Advisor and Azure Cost Management recommend downscaling 

underutilized virtual machines or switching to more cost-effective storage tiers. This practice can 

reduce costs by up to 30% in many ERP environments [18]. 

Automated Scaling and Scheduling: Automation is crucial for maintaining cost efficiency 

without manual intervention. Manufacturing workloads often follow predictable patterns (shift-

based usage). By implementing automated scaling rules and scheduling off-peak shutdowns for 

non-essential services, enterprises can minimize idle resource charges [19]. 
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License and SaaS Optimization: In cloud ERP, license costs are often tied to user roles and 

activity. Periodic audits of inactive or misclassified users can reveal opportunities for downgrading 

or reallocating licenses. Adopting concurrent licensing models where supported can improve 

utilization efficiency in shift-based manufacturing settings [20]. 

Cost Allocation and Tagging: Proper resource tagging allows for granular cost attribution by 

department, project, or business unit. This visibility promotes accountability and enables 

chargeback models within manufacturing firms, encouraging responsible cloud usage across teams 

[21]. 

5. DEPLOYMENT MODELS AND THEIR COST IMPLICATIONS 

Cloud ERP systems can be deployed through various models public, private, hybrid, and 

community clouds each presenting unique cost structures and operational implications for 

manufacturing enterprises. Understanding the trade-offs between capital and operational 

expenditures is essential to select a deployment model aligned with business objectives and budget 

constraints. 

 

 

                       Figure 3. Deployment Models 

Public Cloud Model: ERP systems are hosted on shared infrastructure managed by third-party 

providers such as AWS, Microsoft Azure, or Google Cloud. This model offers economies of scale, 

reduced upfront capital expenditure (CapEx), and scalability, making it a popular choice for small- 

to medium-sized manufacturing firms with limited IT budgets [22]. Ongoing operational expenses 

(OpEx) can become significant with increased usage or customizations. The multi-tenancy nature 

also raises concerns about data isolation and regulatory compliance [23]. 

Private Cloud Model: The private cloud provides dedicated infrastructure either on-premises or 

off-site, offering greater control, customization, and security. While this model aligns well with 
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large manufacturing enterprises with stringent compliance requirements and legacy system 

integration needs, it involves substantial CapEx and ongoing infrastructure maintenance costs [24]. 

Although private clouds can provide long-term savings through resource optimization and custom 

SLAs, the initial investment often acts as a barrier for smaller firms [25]. 

Hybrid Cloud Model: A hybrid cloud combines public and private cloud features to balance cost, 

control, and flexibility. Manufacturing enterprises often leverage this model to host sensitive ERP 

modules (financials, HR) in private clouds, while deploying less critical functions (CRM, 

procurement) in the public cloud [26]. Although this approach can optimize total cost of ownership 

(TCO) and improve performance, it introduces complexity in integration and orchestration, often 

requiring additional investment in middleware and skilled personnel [27]. 

Community Cloud Model: Community cloud models are tailored to the needs of a specific industry 

consortium, providing shared infrastructure with common compliance and operational 

requirements. While not as widely adopted, this model is gaining traction in regulated 

manufacturing sectors such as pharmaceuticals and defense [28]. The shared cost model reduces 

individual enterprise expenditure, though limited provider options and slower innovation cycles 

can increase long-term costs. 

Comparative Cost Consideration: A comparative analysis by Marston et al. [29] demonstrates that 

public cloud ERP systems offer the lowest initial deployment costs, while hybrid and private 

models provide better long-term cost control and risk mitigation. A comprehensive cost-benefit 

analysis that includes hidden costs (data migration, downtime, training, and integration) is essential 

before selecting a deployment model. 

The deployment model significantly influences both short- and long-term ERP costs. 

Manufacturing enterprises must evaluate not only direct expenses but also compliance, scalability, 

and integration demands to select an optimal deployment strategy. 

6. DISCUSSION 

The implementation of cost optimization strategies in cloud ERP deployments presents both 

opportunities and challenges for manufacturing enterprises. While the proposed framework 

demonstrates substantial savings through resource efficiency, automation, and governance, the 

complexity of manufacturing environments introduces several practical considerations. 

 Trade-Offs between Cost and Performance: Manufacturing ERP systems often support time-

sensitive operations such as production scheduling, inventory control, and supply chain 

coordination. While rightsizing and automation offer cost reductions, aggressive optimization may 

compromise system performance during peak hours or critical workflows [30]. Therefore, a 

balance must be maintained between cost savings and performance assurance, especially in 24/7 

production environments. 



International Journal of Computing and Engineering  

ISSN 2958-7425 (online)    

Vol. 2, Issue No. 2, pp. 11 - 21, 2021                                                    www.carijournals.org 

18 

 

    

 Role of FinOps and DevOps Collaboration: The success of cost optimization efforts depends 

heavily on cross-functional alignment between finance, IT, and operations. FinOps practices 

emphasize shared accountability and continuous visibility, while DevOps facilitates rapid iteration 

and automation [31]. When applied in tandem, these practices enable dynamic cost governance 

without stifling innovation or productivity. 

ERP Vendor and Platform Constraints: Cost optimization is often constrained by the licensing 

models and architectural limitations of specific ERP vendors. For example, some cloud ERP 

platforms charge fees based on resource allocation rather than usage, limiting the benefits of 

autoscaling and workload scheduling [32]. Restrictions on third-party integrations or multi-cloud 

deployment may hinder flexibility in workload placement. 

Regulatory and Security Considerations: In regulated manufacturing sectors such as 

pharmaceuticals or aerospace, cost savings must be weighed against data residency, encryption, 

and compliance requirements. Security features like dedicated hardware, audit logging, and geo-

fencing, while necessary, can significantly increase operational expenses [33]. As such, 

optimization strategies must be tailored to industry-specific mandates. 

Change Management and Stakeholder Buy-In: Cost optimization efforts can face resistance from 

stakeholders accustomed to traditional procurement and budgeting models. A cultural shift toward 

variable-cost thinking and real-time monitoring requires executive sponsorship, training, and 

iterative change management [34]. Dashboards and reporting tools play a crucial role in promoting 

transparency and accountability across departments. 

While the cost optimization framework offers measurable benefits, its success relies on strategic 

alignment, technological agility, and organizational readiness. Future work should explore AI-

driven recommendations and predictive cost modeling to further enhance decision-making in cloud 

ERP financial management. 

7. CONCLUSION 

Cost optimization in cloud ERP deployments is a critical strategic concern for manufacturing 

enterprises seeking to balance operational efficiency with technological advancement. This study 

examined various deployment models public, private, hybrid, and community clouds and their cost 

implications, highlighting how strategic choices impact both capital and operational expenditures. 

Key optimization strategies such as modular ERP implementation, resource auto-scaling, license 

right-sizing, and intelligent workload placement offer measurable savings when aligned with 

enterprise goals and usage patterns. The integration of AI, edge computing, and sustainability 

metrics introduces new avenues for enhancing cost efficiency while maintaining system 

performance and compliance. The importance of industry-specific frameworks and human-

centered change management underscores the need for holistic approaches beyond technical 

solutions. As cloud technologies continue to evolve, future research should focus on adaptive, 



International Journal of Computing and Engineering  

ISSN 2958-7425 (online)    

Vol. 2, Issue No. 2, pp. 11 - 21, 2021                                                    www.carijournals.org 

19 

 

    

intelligent cost governance models tailored to the dynamic needs of manufacturing environments. 

A well-informed and flexible cost optimization strategy can empower manufacturers to unlock the 

full potential of cloud ERP systems while preserving financial and operational agility. 
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