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Abstract: Modern businesses are being challenged to implement evergreen and cloud-native architectures to replace customary 

on-premises enterprise resource planning systems, which are limited in their ability to scale, operate in real time, and connect with 

smart technologies. To address these limitations, cloud-based transformation frameworks deliver infrastructure modernization, 

process intelligence, and AI as a service, while private cloud deployments deliver single-tenant and multi-tenant environments for 

enterprise customers with improved security. Leading hyperscale cloud providers — Microsoft Azure, Amazon Web Services 

(AWS), and Google Cloud Platform (GCP) — provide the foundational infrastructure upon which modern ERP platforms are 

deployed. SAP S/4HANA Cloud, the leading intelligent ERP suite, leverages these hyperscale environments to deliver real-time 

analytics, embedded artificial intelligence, and seamless business network integration. SAP Business AI, embedded natively across 

SAP S/4HANA Cloud, and SAP Joule, SAP's generative AI copilot, together accelerate intelligent process automation across 

finance, supply chain, and human capital management. A multi-tenant public cloud delivers scale and cost advantages, and business 

network integration delivers supplier management, procurement automation, and workforce coordination functionality within 

business networks across extended enterprise ecosystems. Smart automation capabilities provide the means to automatically operate 

repetitive manual processes making use of artificial intelligence, machine learning, and robotic process automation. Legacy system 

migration utilities provide sequential means to extract and remediate deprecated components through discovery, configuration, 

testing, deployment, and optimization phases. Commonly used digital transformation frameworks highlight culture, technology, 

strategy, organization, customer, and human capital as the primary change dimensions. Cloud-based enterprise resource planning 

is an important step in the digital transformation journey as businesses innovate while continuing operations. 
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1. Introduction 
When it comes to modernizing legacy information systems, the challenge is compounded for companies that 

continue to leverage old on-premises enterprise resource planning (ERP) architectures that are decades old, do not 

scale, do not offer real-time analytics capabilities, and do not easily integrate with emerging intelligent technologies. 

Digital transformation is accelerating across industries and around the world. 
Enterprise resource planning systems are now standard business software, adopted by small, medium, and large 

enterprises alike. Research on critical success factors for ERP implementation has shown that this process is highly 

complex. Out of 37 different critical success factors, 33 were considered very important by respondents [1]. The use 

of systematic evaluation methods to assess 157 companies within the agricultural processing industries showed 

varying results based on the method used [1]. For example, the ranking of the Friedman test and grey relational analysis 

differed for 19 of the 37 criteria for implementation success [1]. 
Other systems, such as backend pricing architectures, can be reimagined as part of enterprise transformation 

initiatives, with measurable improvements. Simulations showed that cloud-native systems achieved an average 

response time of 150 milliseconds compared to the 450-millisecond average of legacy configurations — a 67% 
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improvement [2]. The new systems also handled 300% more traffic per second on high-demand days without 

degradation [2]. Revenue increases of up to 15% have been attributed to pricing optimizations enabled by the new 

architecture, with 92% accuracy in optimal price decision-making and 98% accuracy in anomaly detection through 

machine learning algorithms [2]. Customer satisfaction increased by 30%, the error rate was reduced from 5% to 

below 0.5%, and system uptime improved from 98.5% to 99.8% [2]. 
An end-to-end business-transformation-as-a-service framework is proposed to close the divide between legacy 

systems and cloud-native systems by integrating cloud infrastructure, process intelligence, and artificial intelligence 

within the transformation context. Platforms such as SAP S/4HANA Cloud, hosted on Microsoft Azure, AWS, or 

Google Cloud, exemplify this convergence by offering unified intelligent ERP capabilities that support continuous 

innovation and operational excellence [16, 17]. 
Performance Metric Legacy System Cloud-Native System 

Average Response Time (ms) 450 150 

System Uptime (%) 98.5 99.8 

Error Rate (%) 5 0.5 

Table 1. Legacy vs Cloud-Native System Comparison Metrics [2] 

2. Related Work 
The ERP transformation literature has identified a number of critical success factors with respect to technology, 

organization, and people. Previous studies have highlighted the importance of cloud computing for improving 

operational performance across multiple sectors, with cost savings and competitive advantage cited as primary 

migration drivers. Management support, service quality, and perceived risk further influence adoption trajectories. 
SAP S/4HANA Cloud has emerged as the dominant intelligent ERP platform in this landscape, underpinned by 

the SAP HANA in-memory database and delivered through hyperscale cloud partnerships with Microsoft Azure, AWS, 

and Google Cloud [11]. These partnerships provide the global infrastructure, security, and compliance capabilities that 

enterprise customers require. Microsoft Azure, for instance, is a preferred deployment environment for SAP 

workloads, offering dedicated SAP on Azure services including Azure Virtual Machines optimized for HANA 

workloads and Azure Monitor for SAP Solutions [12]. 
Feasibility analysis and technical implementation of legacy system conversion have traditionally been discussed 

separately. Recent research seeks to integrate these perspectives into a coherent conversion process by applying 

method engineering principles to reuse elements from established service-oriented development processes [8]. 

Business process management literature further intersects with digital transformation initiatives, with enterprise 

resource management, process optimization, and administrative data processing among the foundational concepts. 

Established frameworks assessing digital transformation compare six specific dimensions: culture, technology, 

strategy, organization, customer, and human capital [10]. Organizations that achieve successful digital transformation 

maintain documented digital strategies that are disseminated across all organizational levels [15]. 

3. Core Components of Cloud-Based Transformation 

3.1 Cloud Enterprise Resource Planning Architecture 
Enterprise resource planning systems deployed in a cloud-native manner, offering real-time analytics and 

artificial intelligence capabilities on a single platform, are a central component of modern automation frameworks. 

SAP S/4HANA Cloud is the foremost example of this paradigm, built natively on the SAP HANA in-memory database 

and designed for deployment on hyperscale cloud infrastructure [11]. SAP S/4HANA Cloud is available in two primary 

editions: the Public Cloud Edition, a multi-tenant SaaS deployment optimized for standardization, scalability, and 

rapid time-to-value; and the Private Cloud Edition, a single-tenant deployment providing maximum configurability 

and security for enterprises with complex requirements. 
Microsoft Azure is one of the most widely adopted hyperscale platforms for SAP workloads. Azure provides 

purpose-built infrastructure for SAP S/4HANA deployments, including Azure Large Instances for HANA databases, 

ExpressRoute for secure private connectivity, and Azure Site Recovery for business continuity [12]. AWS offers 

equivalent capabilities through its SAP on AWS program, providing EC2 instances certified for SAP HANA and AWS 
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Backup for data protection. Google Cloud similarly supports SAP workloads through its Bare Metal Solution and 

Google Cloud VMware Engine, enabling lift-and-shift migrations with minimal disruption [13]. 
A systematic review of cloud computing organizational performance identified 90 empirical studies among 

18,570 relevant publications. In 82% of analyzed research, operational performance improved after organizations 

migrated to cloud computing [14]. The most frequently cited benefit was cost reduction (76% of studies), followed by 

competitive advantage (64%). Management support was the most cited adoption driver (68%), while service quality 

(56%) and perceived risk (54%) were also significant factors. Initial costs (48%) and data security risks (45%) were 

the most commonly cited adoption barriers [3, 18]. 

3.2 Business Network Integration 
Beyond customary ERP functions, modern cloud platforms extend enterprise capabilities across business 

networks through integrated supplier management, procurement automation, workforce management, and expense 

processing. SAP Business Network — encompassing SAP Ariba for procurement and supplier collaboration, SAP 

Fieldglass for external workforce management, and SAP Concur for travel and expense management — exemplifies 

this network-oriented approach by connecting buyers, suppliers, and service providers within a unified digital 

ecosystem [11]. 
SAP Ariba enables intelligent procurement by automating sourcing, contract management, and supplier risk 

assessment across global supply chains. SAP Fieldglass provides visibility and compliance management for contingent 

labor and services procurement. These network-wide integration capabilities ease greater collaboration with suppliers, 

logistics service providers, and customers by connecting internal and external ecosystem participants [19]. 
Evidence of infrastructure transformation advantages includes a case study of enterprise system migration to 

infrastructure-as-a-service (IaaS) cloud platforms, which indicated that system infrastructure was 37% less expensive 

over five years than running equivalent infrastructure in in-house data centers [4]. Additionally, 21% of support calls 

could be avoided in the cloud as maintenance responsibilities transferred to service providers [4]. The infrastructure 

cost was estimated at £23,400 over five years for cloud infrastructure, compared to £37,400 for equivalent on-premises 

infrastructure [4]. 

4. Technical Platform and Intelligence Capabilities 
The business technology platform encompasses development, integration, and intelligence services within 

modern enterprise architecture. SAP Business Technology Platform (BTP) serves as the extensibility, integration, and 

intelligence layer for SAP S/4HANA Cloud, providing tools for application development, data management, analytics, 

and AI services [11]. In-memory database technologies, anchored by SAP HANA, reside at the core of real-time 

analytical processing, enabling organizations to execute complex analytical queries on live transactional data without 

data replication delays. 
SAP Business AI represents SAP's strategic approach to embedding artificial intelligence natively across its 

entire product portfolio. Rather than positioning AI as a standalone add-on, SAP Business AI is integrated directly into 

SAP S/4HANA Cloud business processes, making AI capabilities contextually relevant and immediately actionable 

[14]. SAP Business AI encompasses predictive analytics for demand forecasting and cash flow prediction, intelligent 

document processing for automated invoice and purchase order handling, and AI-assisted financial closing processes. 

Because SAP Business AI is trained on SAP's vast repository of anonymized business process data — spanning 

finance, supply chain, procurement, and human resources — its models are inherently business-contextualized, 

distinguishing them from general-purpose AI solutions [14]. 
SAP Joule, SAP's generative AI copilot, represents a significant advancement in human-machine interaction 

within enterprise workflows. Announced as a natural language interface embedded across SAP's cloud portfolio, SAP 

Joule enables business users to interact with SAP S/4HANA Cloud, SAP SuccessFactors, SAP Ariba, and other SAP 

applications using conversational prompts [15]. Rather than navigating complex menus or transaction codes, users 

can ask Joule to retrieve insights, generate reports, summarize documents, draft communications, and initiate business 

processes — all through natural language. SAP Joule is deeply integrated with Microsoft Copilot through the SAP and 

Microsoft partnership, allowing users to access SAP business context directly within Microsoft 365 applications 

including Teams, Outlook, and Word [15]. This integration eliminates context-switching and surfaces relevant SAP 

data within the productivity tools employees use daily. 
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Smart automation systems further leverage artificial intelligence, machine learning, robotic process automation, 

and internet of things connectivity. Such intelligent embedded systems carry out tasks including invoice matching in 

accounts payable and demand forecasting in supply chain management. Quantitatively, these systems accomplish 

routine processes with higher standardization, accuracy, and speed [6]. The qualitative effects include the extent to 

which information systems and advanced computing technologies support new process design, knowledge repository 

development, and AI-based knowledge manipulation [6]. 
Enterprise system models consist of physical subsystems and management subsystems. Management 

subsystems with cybernetic components diagnose system state and support decision-making and implementation [6]. 

A study based on a sample of 60 employees in a service organization showed significant performance shifts after 

implementing systematic capability development interventions. Initially, 53% of employees belonged to an 

unsatisfactory performance state, 27% to a satisfactory state, 15% to a good state, and 5% to a very good state. With 

intelligent management systems as a supporting learning management framework, the final probabilities shifted to 

0.5% for unsatisfactory states, 6% for satisfactory states, 13.6% for good states, and 79.9% for very good states [6]. 
The decision support of smart platforms requires dynamic feedback between managed and management 

subsystems and information processors to transform raw data into actionable decision support. Standards and 

performance metrics enable deviation management responses where processing occurs only when an indicator moves 

outside an acceptable range [6]. Stochastic state assessment and prediction can be modeled using mathematical 

frameworks such as Markov process theory and Kolmogorov systems of differential equations [6]. Enterprise 

architectures incorporating these analytical capabilities — as embodied in SAP Business AI and SAP Joule — ease 

better decision-making throughout the enterprise. 

 
Figure 1: Employee Performance State Distribution Before and After Intelligent Management System 

Implementation  [6] 

5. Process Intelligence and Transformation Tools 
The process transformation components of digital transformation enable process-led organizational change in 

modern organizations. The growing interest in business process management research related to digital transformation 

has been illustrated by a bibliometric analysis of 326 publications in Web of Science and Scopus databases published 

between 2007 and 2022 [7]. The average annual growth rate of publications was 33.59%, indicating growing research 

interest in process-oriented transformation approaches [7]. Publications grew from a single paper in 2007 to 77 papers 
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in 2022, with research contributions from 52 countries. Germany led with 21.7% of citations, followed by the United 

Kingdom (13.1%) and Italy (7.3%) [7]. 
SAP Signavio, SAP's process intelligence and transformation suite, operationalizes these academic findings 

within the SAP ecosystem. SAP Signavio provides end-to-end process mining, process modeling, and process 

simulation capabilities that enable organizations to gain objective visibility into how their business processes actually 

execute, identify inefficiencies, and model improved target-state processes prior to ERP implementation [11]. When 

combined with SAP Business AI, Signavio can automatically recommend process optimizations based on benchmark 

data from SAP's global customer base, providing organizations with data-driven transformation roadmaps. 
SAP LeanIX, integrated within the SAP portfolio, supports enterprise architecture management by providing 

continuous visibility into the application landscape, enabling organizations to systematically plan legacy system 

decommissioning as part of their cloud ERP transformation [11]. This capability is particularly valuable for 

organizations migrating from SAP ECC or other legacy ERP systems to SAP S/4HANA Cloud, where understanding 

dependencies across hundreds of integrated applications is essential to migration success. 
Cloud-based modeling platforms can manage the entirety of a migration project. The ServiciFi method for 

migrating legacy software to service-oriented architecture, developed through empirical studies applying method 

engineering principles, draws from five SOA-centered methodologies and was validated by industrial and academic 

experts [8]. Validation demonstrated that 75% of experts agreed the approach was complete and consistent [8]. 

Technical migration tools identify components requiring remediation due to platform changes, deprecated transaction 

codes, or incompatible database structural changes. A COBOL experiment in a Dutch product company demonstrated 

that concept slicing techniques retrieved 426 lines from 1,588 lines of existing wage and personnel administration 

code, with 100% behavioral equivalence validated across 240 test cases [19]. 

 
Figure 2: BPM-Digital Transformation Research Keyword Frequency [7]. 

6. Implementation Methodology and Strategic Value 
The cloud ERP transformation process is structured across five stages: discovery and planning, implementation, 

testing, deployment, and optimization. SAP provides a standardized methodology for S/4HANA Cloud 

implementations through SAP Activate, an agile framework that combines best practices, guided configuration, and 

pre-built accelerators to reduce implementation timelines and risk [11]. SAP Activate's fit-to-standard approach 

encourages organizations to adopt SAP best practices rather than customizing the system, preserving the clean core 

architecture that enables seamless future upgrades. 



505 

Research examining factors influencing ERP implementation effectiveness surveyed 517 companies in Greece, 

with 108 valid responses analyzed using structural equation modeling [9]. Knowledge transfer and consultant support 

demonstrated the greatest direct and positive effects on ERP implementation effectiveness. Consultant support had the 

greatest direct effect (0.41) on ERP effective implementation with a t-value of 2.46, while knowledge transfer had a 

direct impact coefficient of 0.25 with a t-value of 2.36 [9]. Communication effectiveness for conflict resolution showed 

an effect coefficient of 0.73 and a t-value of 3.09, demonstrating that effective stakeholder communication is essential 

to resolving implementation conflicts [9]. 
Among ERP vendors in the study, 49.6% of organizations implemented SAP, 26.7% implemented Oracle, and 

23.7% implemented other vendors [9] — reinforcing SAP's dominant market position and the relevance of SAP-

specific implementation expertise. Internal reliability analysis based on Cronbach alpha coefficients showed high 

measurement reliability: .736 for conflict resolution and .894 for user support [9]. 
Microsoft Azure's role extends beyond infrastructure hosting in SAP transformation contexts. Azure's 

integration with SAP through services such as Azure Integration Services, Azure Data Factory for SAP data extraction, 

and Microsoft Sentinel for SAP security monitoring provides organizations with a comprehensive platform for 

managing the entire SAP ecosystem [12, 16]. The SAP and Microsoft partnership further enables Joule-to-Copilot 

integrations, Teams-based SAP workflow approvals, and Power Platform connectivity to SAP data, creating a unified 

digital work environment [20]. 
A systematic literature review of digital transformation frameworks identified 18 peer-reviewed frameworks 

comprising 115 dimensions, with an average of 6.4 action fields per framework [10]. Culture, technology, strategy, 

organizational issues, customers, and people appear in 13, 12, 11, 10, 10, and 9 frameworks respectively [10]. 

Organizations that have achieved successful digital transformation maintain documented digital strategies 

communicated to employees at all levels, with cross-functional collaboration, partnership ecosystem development, 

and organizational agility identified as key sustainability factors [10, 21]. 
Implementation Factor Effect Coefficient T-Value 

Communication Effectiveness on Conflict Resolution 0.73 3.09 

Consultant Support on Conflict Resolution 0.49 3.01 

Consultant Support on ERP Implementation 0.41 2.46 

Consultant Support on Knowledge Transfer 0.22 2.83 

Knowledge Transfer on ERP Implementation 0.25 2.36 

Table 2: ERP Implementation Effectiveness Factors [9] 

7. Conclusion 
Cloud-based enterprise resource planning transformation frameworks create structured pathways for digital 

business evolution in a rapidly changing competitive environment. SAP S/4HANA Cloud, deployed on hyperscale 

cloud infrastructure provided by Microsoft Azure, Amazon Web Services, or Google Cloud Platform, represents the 

leading embodiment of intelligent cloud ERP, integrating process execution, real-time analytics, and embedded 

artificial intelligence within a unified platform. SAP Business AI delivers natively embedded intelligence across 

finance, supply chain, procurement, and human capital management processes, enabling organizations to automate 

high-volume tasks, predict outcomes, and optimize decisions with business-contextualized AI models. SAP Joule, 

SAP's generative AI copilot, further transforms the user experience by enabling natural language interaction with SAP 

applications, reducing complexity and accelerating task completion for business users across organizational roles. Its 

integration with Microsoft Copilot through the SAP-Microsoft partnership creates a seamless intelligent work 

environment spanning both the SAP and Microsoft 365 ecosystems. 
Business network integration through SAP Ariba, SAP Fieldglass, and SAP Concur extends enterprise 

capabilities across supplier, workforce, and expense management domains, enabling end-to-end process orchestration 

beyond organizational boundaries. SAP Signavio and SAP LeanIX provide the process intelligence and enterprise 

architecture management capabilities necessary to plan, execute, and continuously improve transformation initiatives. 

Legacy migration through structured methodologies such as SAP Activate and empirically validated approaches 

ensures systematic transition from deprecated systems with minimized operational risk. 
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Successful implementation requires knowledge transfer and consultant support throughout transformation 

lifecycles, with communication effectiveness playing a critical role in resolving implementation conflicts. Digital 

transformation frameworks consistently identify culture, technology, strategy, organization, customer, and people as 

universal success dimensions, underscoring that technology adoption alone is insufficient without corresponding 

organizational and cultural evolution. As legacy system support terminates and competitive pressures intensify, cloud 

ERP transformation anchored on SAP S/4HANA Cloud, powered by SAP Business AI and SAP Joule, and hosted on 

enterprise-grade hyperscale platforms, offers organizations a proven pathway to lasting operational excellence and 

continuous innovation. 
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