
 Corresponding author: John Wesly Sajja 

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Enterprise Data Transformation in the Era of S/4HANA: Real-World Cloud Migration 
Architecture, Governance Strategies, and Lessons from the Field  

John Wesly Sajja 1, *, Govindaraja Babu Komarina 2 and Narendra Kumar Reddy Choppa 3 

1 Deloitte Consulting, USA. 
2 Yash Technologies Inc, USA. 
3 The Mosaic Company, USA. 

World Journal of Advanced Research and Reviews, 2025, 26(02), 3596–3619 

Publication history: Received on 16 April 2025; revised on 25 May 2025; accepted on 27 May 2025 

Article DOI: https://doi.org/10.30574/wjarr.2025.26.2.2038 

Abstract 

S/4HANA transformations represent strategic investments that fundamentally reshape enterprise data capabilities, yet 
many organizations struggle to realize full business value despite significant financial commitments. This article distills 
key insights from successful implementations across manufacturing, financial services, retail, and healthcare sectors to 
provide actionable guidance for senior leaders. 

Key Strategic Insights 

• Governance drives success more than technology - Organizations that establish robust governance
frameworks before technical implementation consistently achieve superior outcomes across all sectors

• Industry-specific approaches yield highest returns - While core principles apply universally, successful
implementations tailor governance models to industry-specific requirements rather than applying generic
frameworks

• Early data readiness assessment prevents costly delays - Data-related challenges represent the primary
cause of implementation delays, making comprehensive readiness assessment an essential early investment

• Deployment decisions should align with strategic objectives - RISE with SAP offers accelerated time-to-
value but reduced customization flexibility; hyperscaler partnerships provide greater architectural control;
private/hybrid models address specialized regulatory requirements

• Implementation methodology selection influences business disruption - Greenfield approaches enable
transformation but increase disruption; brownfield minimizes disruption but limits innovation; selective data
transition balances both objectives

Critical Success Factors 

• Implement data governance during project preparation phases rather than during or after technical
implementation

• Establish explicit data ownership for cross-functional domains that span traditional departmental boundaries
• Prioritize integrations based on business value rather than technical considerations alone
• Balance technical debt reduction with business continuity requirements
• Select governance tools based on integration capabilities rather than isolated functionality

Organizations that treat S/4HANA implementation as a business transformation initiative rather than a technical 
upgrade consistently achieve superior business outcomes. Senior leaders should prioritize organizational change and 
governance alongside technical architecture to maximize return on transformation investments.  
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1. Introduction 

The digital transformation landscape has fundamentally altered enterprise technology priorities, creating an imperative 
for real-time, integrated digital core systems across industries. Traditional approaches characterized by batch 
processing and fragmented enterprise applications have proven increasingly inadequate in meeting the demands of 
today's hypercompetitive business environment. Digital transformation extends far beyond mere technology adoption, 
representing a profound shift in how organizations leverage data, engage customers, and create value. Research 
published in the Journal of Business Research indicates that successful digital transformation requires enterprises to 
reimagine their entire operational backbone, with integrated core systems serving as the foundation for more agile, 
responsive business models [1]. This reconceptualization of enterprise architecture aims to support real-time decision 
making and dynamic process adaptation—capabilities that have transitioned from competitive advantages to baseline 
requirements in numerous sectors. 

SAP S/4HANA has established itself as a cornerstone technology in enterprise transformation initiatives, representing 
a substantive departure from conventional Enterprise Resource Planning (ERP) paradigms. The platform's significance 
stems from its fundamental architectural innovation: an in-memory computing foundation that eliminates the 
traditional boundary between transactional processing and analytical capabilities. This convergence enables 
organizations to perform complex analytical operations on live transactional data without performance degradation or 
data duplication. According to comprehensive industry research conducted by SAP Insider, organizations implementing 
S/4HANA report significant improvements in process efficiency, with approximately 83% of surveyed enterprises citing 
real-time analytics as a primary driver for migration. The research further indicates that S/4HANA adoption has 
accelerated considerably, with implementation planning timelines shortening from an average of 24 months to 18 
months between 2021 and 2023 [2]. This acceleration reflects both improved implementation methodologies and 
growing recognition of S/4HANA's essential role in enabling intelligent enterprise capabilities. 

The evolutionary trajectory from traditional ERP to intelligent enterprise systems represents a fascinating paradigm 
shift in enterprise technology. This progression has unfolded through distinct phases, each characterized by specific 
technological and organizational priorities. The initial ERP era focused primarily on process standardization, 
integration, and centralized data management—addressing the fundamental challenges of operational fragmentation. 
The subsequent digital ERP phase emphasized user experience enhancement, mobile accessibility, and cloud 
deployment options while maintaining the core transactional architecture. The current intelligent ERP wave, 
exemplified by S/4HANA, incorporates artificial intelligence, machine learning, and predictive capabilities directly into 
core business processes. According to the research published in the Journal of Business Research, this evolution 
parallels broader shifts in competitive strategy, with organizations increasingly competing on analytical capabilities and 
insight-driven decision making rather than operational efficiency alone [1]. The transformation from record-keeping 
systems to intelligence platforms represents perhaps the most significant shift in enterprise technology since the initial 
emergence of integrated ERP solutions. 

Despite the strategic importance and substantial investment associated with S/4HANA transformations, a significant 
research gap exists in empirically validated implementation frameworks. The academic discourse surrounding 
S/4HANA has tended toward either technical explication or theoretical modeling, with limited systematic examination 
of real-world implementation experiences. The Journal of Business Research notes that while digital transformation has 
received substantial scholarly attention, specific enterprise technology implementations remain understudied, 
particularly regarding the integration of technical architecture decisions with organizational governance frameworks 
[1]. This empirical gap is especially problematic given the scale, complexity, and strategic importance of S/4HANA 
initiatives. Organizations undertaking these transformations typically commit substantial resources—both financial 
and organizational—yet must rely primarily on vendor guidance, consultant recommendations, and limited peer 
experiences rather than empirically validated frameworks. 

This research addresses this empirical gap through systematic documentation and analysis of architecture decisions, 
governance models, and implementation experiences across multiple industries and organizational contexts. By 
examining implementations spanning manufacturing, financial services, retail, and healthcare sectors, the study aims 
to identify generalizable patterns while acknowledging contextual contingencies that influence implementation 
approaches and outcomes. The SAP Insider research indicates significant variation in migration approaches, with 
factors such as existing landscape complexity, organizational size, and industry-specific requirements strongly 
influencing architecture and implementation decisions [2]. This study builds upon such findings by exploring not only 
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technical architecture choices but also the governance frameworks and organizational strategies that enable successful 
transformations. The research objectives specifically encompass comparative analysis of cloud architecture models, 
identification of effective data governance frameworks, documentation of implementation challenges and remediation 
strategies, and development of contextualized decision frameworks to guide migration path selection. Through this 
empirically grounded approach, the research contributes to both scholarly understanding and practical implementation 
guidance for organizations navigating the complex terrain of enterprise digital transformation. 

2. Architectural Frameworks and Migration Strategies 

2.1. Comparative Analysis of S/4HANA Deployment Options 

Organizations embarking on S/4HANA transformations face critical deployment architecture decisions with distinct 
implications for operational control, technical complexity, and total cost of ownership. The deployment landscape has 
evolved from traditional on-premises models toward cloud-based options for most new implementations. 

2.2. Key Deployment Architecture Models 

Three primary deployment models have emerged, each offering distinctive advantages and considerations: 

RISE with SAP delivers an integrated "Business Transformation as a Service" approach that combines infrastructure, 
software, and services under a unified commercial framework. This model shifts from product-centric licensing to a 
comprehensive service-based delivery that includes infrastructure provisioning, technical managed services, 
application management, and transformation advisory services. Key benefits include accelerated time-to-value through 
standardized methodologies, simplified commercial structures, and enhanced support with proactive monitoring. 
However, organizations should consider limitations in customization flexibility, potential vendor lock-in, and 
governance adjustments required for the operational responsibility shift [3]. 

Hyperscaler partnerships maintain greater architectural flexibility while leveraging cloud infrastructure from major 
providers (Azure, AWS, GCP). This approach enables alignment with broader cloud strategies, leverages existing 
enterprise agreements, and integrates with native cloud services. Success factors include strong technical collaboration 
between SAP specialists and cloud platform experts, clear responsibility boundaries between application and 
infrastructure layers, and comprehensive security frameworks addressing the expanded attack surface inherent in 
cloud deployments [4]. 

Private and hybrid cloud architectures remain relevant for specific use cases, particularly in industries with stringent 
regulatory requirements, complex customization needs, or substantial existing investments in private infrastructure. 
These models provide greater control over security architecture, performance tuning, and operational parameters. 
However, they typically involve higher implementation complexity, greater operational responsibility, and higher total 
cost of ownership compared to public cloud alternatives [3]. 

2.3. Strategic Selection Considerations 

When selecting a deployment architecture, organizations should evaluate: 

• Strategic alignment with broader digital transformation objectives 
• Regulatory and compliance requirements specific to industry and operational regions 
• Customization needs and degree of standard functionality alignment 
• Internal technical capabilities and resource availability 
• Integration requirements with existing systems and cloud services 
• Commercial considerations including total cost of ownership and investment timeline 

Organizations achieving the greatest implementation success conduct thorough evaluation across these dimensions 
rather than focusing exclusively on technical or cost factors. 

Detailed comparison of deployment models including technical specifications, responsibility matrices, and implementation 
considerations can be found in Appendix A. 
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Figure 1 Enterprise system and business processes 

2.4. Technical Specifications Comparison 

2.4.1. RISE with SAP 

• Deployment Speed: Typically 3-9 months depending on scope 
• Scaling: Automated with consumption-based pricing 
• Updates: Managed by SAP with scheduled maintenance windows 
• Customization Limits: Extensions primarily through approved extension frameworks 
• Integration Approach: SAP Business Technology Platform (BTP) with pre-built content 
• Support Model: Single point of contact for all components 
• Commercial Structure: Subscription-based with bundled components 

2.4.2. Hyperscaler Partnerships 

• Deployment Speed: Typically 4-12 months depending on scope 
• Scaling: Flexible scaling with granular resource management 
• Updates: Customer-managed with hyperscaler automation tools 
• Customization Flexibility: Greater flexibility with hyperscaler native services 
• Integration Approach: Mix of SAP and hyperscaler integration services 
• Support Model: Requires coordination between SAP and hyperscaler support 
• Commercial Structure: Separate agreements with potential for enterprise discount leverage 

2.4.3. Private/Hybrid Cloud 

• Deployment Speed: Typically 6-18 months depending on scope 
• Scaling: Manual scaling requiring capacity planning 
• Updates: Fully customer-controlled update cycles 
• Customization Flexibility: Maximum flexibility for specialized requirements 
• Integration Approach: Custom integration architecture with existing systems 
• Support Model: Multi-vendor support coordination required 
• Commercial Structure: Capital-intensive with operational management costs 
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2.5. Industry-Specific Considerations 

2.5.1. Financial Services 

Financial institutions typically prioritize regulatory compliance and data sovereignty, making private cloud or specific 
hyperscaler regions with financial services compliance frameworks most appropriate. RISE with SAP may present 
challenges for institutions with complex regulatory reporting requirements unless complemented with industry-
specific solutions. 

2.5.2. Manufacturing 

Manufacturing organizations often balance integration with shop floor systems against global deployment 
requirements. Hyperscaler partnerships frequently offer advantages for manufacturing scenarios with IoT integration 
needs, while RISE with SAP can accelerate global template deployments for organizations with standardized processes. 

2.5.3. Retail 

Retailers typically prioritize scalability for peak seasons and omnichannel integration capabilities. RISE with SAP offers 
advantages for standardized retail processes, while hyperscaler partnerships provide benefits for organizations with 
sophisticated digital commerce architectures requiring extensive integration. 

2.5.4. Healthcare 

Healthcare providers must address patient data privacy regulations and integration with clinical systems. Hybrid 
architectures frequently prove most appropriate, separating clinical data processing (often on-premises) from 
administrative functions that may leverage cloud capabilities while maintaining regulatory compliance. 

2.6. Total Cost of Ownership Considerations 

When evaluating TCO across deployment models, organizations should consider: 

• Initial implementation costs including migration, data conversion, and integration development 
• Ongoing operational costs including infrastructure, licensing, support, and maintenance 
• Internal resource requirements across technical operations, security, and governance 
• Innovation and enhancement costs associated with future capabilities and integrations 
• Risk-related costs including compliance, security, and business continuity protections 

TCO analysis typically reveals that while RISE with SAP often presents lower initial investments, private/hybrid 
deployments may offer long-term advantages for organizations with specialized requirements and existing 
infrastructure investments. Hyperscaler partnerships frequently present balanced TCO profiles for organizations with 
existing cloud strategies. 

I completely agree with both comments. A comparative table will help readers quickly understand the key differences 
between implementation approaches, and brief definitions of technical terminology will make the content more 
accessible. Here's how I'd address these suggestions: 

3. Implementation Methodologies 

Beyond deployment architecture, organizations must select implementation methodologies aligned with their 
transformation objectives, legacy landscape complexity, and risk tolerance. This selection significantly influences 
project structure, resource requirements, data migration approaches, and business disruption parameters. 

3.1. Key Implementation Approaches 

S/4HANA implementations typically follow one of three methodological approaches: 

• Greenfield implementation establishes a new S/4HANA environment without direct system conversion from 
legacy platforms. This approach enables fundamental business process redesign, clean data models, and 
adoption of standard best practices without constraints from historical decisions. Research characterizes 
greenfield implementations as transformation-oriented rather than migration-focused, prioritizing business 
outcome optimization over technical continuity [4]. While enabling more transformative outcomes, this 
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approach introduces substantial risks regarding business continuity and potential loss of institutional 
knowledge embedded in legacy customizations. 

• Brownfield implementation (system conversion) involves direct technical migration from existing 
environments to S/4HANA while maintaining substantial continuity in business processes, customizations, and 
data structures. This approach minimizes disruption to established operations and preserves compatible 
historical customizations. Critical technical considerations include comprehensive compatibility assessment of 
existing customizations, custom code remediation, and data structure adaptation to accommodate S/4HANA's 
simplified data model [3]. Organizations selecting brownfield methodologies must establish robust technical 
migration frameworks, including comprehensive testing strategies and sophisticated fallback procedures. 

• Selective Data Transition represents an intermediate methodology that enables targeted migration of specific 
data, processes, and configurations while reimplementing others. This approach provides greater flexibility for 
complex landscapes, allowing organizations to prioritize transformation of high-value processes while 
maintaining continuity in less strategic areas. The methodology encompasses several variants, including 
landscape transformation with selective data transfer, shell conversion with data migration, and system 
splitting to separate organizational units or business functions. 

3.2. Technical Terminology 

For readers less familiar with SAP technical concepts: 

• Z-programs: Custom-developed ABAP programs (named with Z or Y prefix by convention) created to address 
specific business requirements not covered by standard functionality 

• BADIs (Business Add-Ins): Standardized extension points within SAP software that allow for custom 
functionality without modifying core code 

• User exits: Predefined extension points in standard SAP programs where custom code can be inserted 
• Cutover: The process of transitioning from legacy systems to the new S/4HANA environment 
• Simplification database: Reference tool documenting structural changes between traditional SAP ERP and 

S/4HANA's simplified data model 

Table 1 Comparison of S/4HANA Implementation Methodologies 

Aspect Greenfield Brownfield Selective Data Transition 

Definition Complete reimplementation 
without direct legacy system 
conversion 

Direct technical migration from 
existing SAP systems 

Hybrid approach with targeted 
migration of selected 
processes and data 

Primary Focus Business transformation Technical migration Balanced transformation and 
continuity 

Process 
Handling 

Process redesign and 
standardization 

Process continuity with limited 
redesign 

Selected process redesign with 
partial continuity 

Data Approach Selective data migration with 
clean master data 

Complete data conversion with 
potential quality limitations 

Targeted data migration based 
on business priority 

Customization 
Impact 

Eliminates legacy customizations Preserves compatible 
customizations 

Selective preservation based 
on business value 

Timeline Typically longer implementation 
phases 

Potentially faster technical 
conversion 

Moderate timeline with phased 
approach 

Business 
Disruption 

Higher disruption with complete 
process changes 

Lower immediate disruption to 
operations 

Moderate disruption focused 
on prioritized areas 

Change 
Management 

Extensive change management 
required 

Moderate change management 
focused on technical differences 

Targeted change management 
for transformed areas 

Risk Profile Higher transformation risk, lower 
technical risk 

Lower business risk, higher 
technical risk 

Moderate risks balanced 
across dimensions 
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Ideal For Organizations seeking significant 
transformation with limited 
valuable legacy customizations 

Organizations with significant 
investment in customizations 
and limited appetite for 
disruption 

Complex organizations 
requiring phased approach 
with selective transformation 

Key Success 
Factors 

Executive sponsorship, clear 
transformation vision, 
comprehensive change 
management 

Technical expertise, robust 
testing methodology, thorough 
compatibility assessment 

Clear prioritization 
framework, strong 
governance, sophisticated data 
migration approach 

 

S/4HANA Implementation Methodologies Diagram - showing the three approaches with visual representation of the 
migration paths 

 

Figure 2 S/4HANA Implementation Methodologies 

Selective Data Transition represents an intermediate methodology that enables targeted migration of specific data, 
processes, and configurations while reimplementing others. This approach provides greater flexibility for complex 
landscapes, allowing organizations to prioritize transformation of high-value processes while maintaining continuity in 
less strategic areas. Cloud migration research characterizes this methodology as particularly advantageous for 
organizations with complex system landscapes, substantial data volumes, or requirements for phased implementation 
approaches that minimize business disruption. The methodology encompasses several variant approaches, including 
landscape transformation with selective data transfer, shell conversion with data migration, and system splitting to 
separate organizational units or business functions. Technical implementation requires sophisticated data extraction, 
transformation, and loading procedures, with particular emphasis on data object mapping between source and target 
structures, transformation rule definition, and reconciliation procedures to validate migration integrity. The approach 
necessitates clear architectural boundaries between migrated and reimplemented components, with well-defined 
integration architecture spanning legacy and new elements during transition periods. Governance considerations are 
particularly complex in this methodology, requiring detailed data ownership models, clear decision rights regarding 
transformation rules, and governance processes that span both legacy and new environments during the transition 
period. Research indicates growing adoption of this methodology, particularly among organizations with complex 
global implementations, multiple legal entities, or requirements for phased business transformation that extend beyond 
technical migration considerations [4]. 
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3.3. Decision Framework for Organizational Path Selection 

Given the complexity of deployment and methodology options, organizations require structured decision frameworks 
that incorporate multiple dimensions of analysis beyond technical considerations alone. Such frameworks must balance 
immediate implementation considerations with long-term strategic objectives while acknowledging organization-
specific constraints. 

Technical debt assessment represents a foundational dimension in architectural and methodology selection, requiring 
systematic evaluation of existing landscape complexity, customization profiles, and compatibility challenges. Digital 
transformation research emphasizes that comprehensive technical debt evaluation should extend beyond simple 
inventory of existing customizations to include qualitative assessment of business value delivery, strategic alignment, 
and maintenance complexity. Organizations with extensive technical debt often benefit from more transformative 
approaches that enable debt reduction rather than migration, particularly when current customizations deliver limited 
business value or impede future innovation. Effective assessment methodologies encompass multiple dimensions, 
including custom code analysis to identify compatibility issues and remediation requirements, integration inventory to 
document connectivity with peripheral systems, automated compatibility scanning to identify standard transaction 
modifications, and business value attribution for existing customizations to determine preservation priorities. The 
assessment process should incorporate both technical and business stakeholder perspectives, with clear evaluation 
criteria that balance technical feasibility with business continuity requirements. Research indicates that high-
performing implementations demonstrate significantly more extensive assessment activities prior to approach 
selection, with particular emphasis on linking technical debt reduction to strategic business objectives rather than 
treating it as a purely technical exercise. Organizations must establish clear technical evaluation frameworks that extend 
beyond compatibility assessment to include maintainability considerations, strategic alignment with future capabilities, 
and innovation potential enabled by debt reduction [3]. 

Business continuity requirements significantly influence both architectural and methodology decisions, particularly 
regarding acceptable disruption parameters during transition periods. Digital transformation research identifies 
substantial variation in continuity priorities across industry sectors and business functions, with manufacturing 
operations, financial transaction processing, and healthcare delivery typically demonstrating minimal tolerance for 
operational disruption. Organizations must systematically evaluate process criticality, acceptable downtime windows, 
data availability requirements, and operational resilience factors when selecting implementation approaches. The 
evaluation should incorporate both technical and business dimensions, with particular attention to critical process 
identification, business cycle considerations such as month-end or seasonal peak periods, data availability requirements 
for operational decision making, and compliance implications of system unavailability. Architectural decisions 
regarding high availability configuration, disaster recovery design, and performance optimization must align with these 
continuity parameters, requiring close collaboration between technical and operational stakeholders throughout the 
design process. Successful implementations demonstrate clear articulation of continuity requirements prior to 
architecture selection, with formal business impact analysis and continuity planning integrated into the implementation 
methodology rather than addressed as separate workstreams [3]. 

Data complexity and quality metrics represent increasingly critical factors in architectural decision-making, particularly 
as organizations seek to leverage S/4HANA's analytical capabilities. Cloud migration research emphasizes that data-
related challenges frequently represent the primary causes of implementation delays and budget overruns, with 
particular impact on cutover timelines and post-implementation stabilization periods. Organizations must 
systematically evaluate multiple data dimensions, including volume considerations that influence migration approaches 
and infrastructure sizing, structural complexity factors such as custom fields and tables that affect conversion 
complexity, historical data requirements for regulatory compliance or analytical purposes, and integration implications 
with upstream and downstream systems. Data quality assessment should encompass completeness evaluation to 
identify missing mandatory fields, accuracy verification through validation rules, consistency checks across related data 
objects, and compliance assessment regarding regulatory requirements such as data privacy and retention. The 
assessment findings should directly influence both methodology selection and implementation planning, with 
implications for data remediation strategies, migration tool selection, and governance framework design. Successful 
implementations demonstrate early investment in data profiling, cleansing, and governance activities, with formal data 
quality metrics established prior to migration activities and clear remediation strategies incorporated into the 
implementation plan [4]. 

Timeline and resource constraints inevitably influence architectural and methodology decisions, requiring realistic 
assessment of organizational capacity, expertise availability, and implementation timeframes. According to digital 
transformation research, organizations frequently underestimate both the scope complexity and resource 
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requirements associated with S/4HANA implementations, leading to timeline extensions, scope reductions, or quality 
compromises during execution. Effective decision frameworks incorporate realistic capability assessment spanning 
multiple dimensions, including technical expertise in SAP technologies, business process knowledge across functional 
domains, change management capacity to support organizational adaptation, and program management maturity to 
coordinate complex workstreams. Resource constraints may necessitate greater reliance on implementation partners, 
managed service approaches, or phased implementation methodologies that distribute resource requirements across 
longer timeframes. Timeline pressures must be balanced against transformation objectives, with clear prioritization 
frameworks established to guide scope decisions when constraints require adjustment. Research indicates that 
implementations achieving the greatest success demonstrate transparency regarding capability gaps, with strategic 
sourcing decisions aligned to organizational strengths and limitations rather than aspirational capabilities. The 
resource assessment should specifically evaluate internal technical capabilities regarding SAP technologies, cloud 
infrastructure expertise if relevant to the selected architecture, data migration experience for complex transformations, 
and organizational change management capacity to support extensive process changes [3]. 

Integrating these multiple decision dimensions requires structured evaluation methodologies that enable consistent 
comparison across architectural and implementation options. Cloud migration research indicates that leading 
organizations establish weighted decision matrices that align evaluation criteria with strategic priorities, enabling 
systematic comparison of alternative approaches across multiple dimensions. Such frameworks should incorporate 
both quantitative metrics regarding cost, timeline, and resource requirements alongside qualitative assessment factors 
such as risk profiles, strategic alignment, and organizational readiness. The evaluation methodology should ensure 
appropriate stakeholder representation across technical, functional, and executive perspectives, with clear decision 
rights established regarding approach selection. The decision framework should explicitly acknowledge trade-offs 
between competing objectives, providing transparency regarding compromises inherent in any selected approach 
rather than suggesting optimal solutions across all dimensions simultaneously. By establishing comprehensive decision 
frameworks that extend beyond technical considerations alone, organizations can select architectural approaches and 
implementation methodologies that align with their specific transformation objectives while acknowledging 
operational constraints and strategic priorities that influence successful outcomes [4]. 

 

Figure 3 S/4HANA Migration Journey: Strategic Pathways. [3, 4] 
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4. Data Governance Paradigms for S/4HANA Transformations Conceptual Governance Framework 
Specific to S/4HANA Implementations 

S/4HANA transformations require governance frameworks tailored to the platform's simplified data model and 
integrated analytics capabilities. Research on implementation frameworks indicates effective governance must address 
four interconnected layers: data structure governance for the simplified table architecture, transactional governance 
for process integrity, semantic governance for consistent business definitions, and integration governance spanning 
system connections [5]. This multi-layered approach acknowledges S/4HANA's elimination of traditional boundaries 
between transactional and analytical systems. 

The governance framework must specifically address data model simplification implications, including unified 
structures like the Universal Journal, while establishing mechanisms for embedded analytics and cross-functional 
master data dependencies. Implementation research emphasizes that successful organizations establish explicit 
decision frameworks delineating responsibilities across technical, data, process, and analytics domains, with clear 
decision rights for cross-domain impacts [5]. Effective frameworks incorporate progressive implementation 
approaches, establishing critical governance elements early while allowing maturity evolution aligned with 
organizational readiness and transformation phases. 

4.1. Master Data Management (MDM) Structures 

Master data management for S/4HANA requires deliberate design decisions regarding ownership models, stewardship 
patterns, and cross-functional collaboration mechanisms. The ownership decision between centralized, federated, and 
hybrid models significantly influences governance effectiveness. Centralized models offer consistency advantages 
through standardized procedures but may distance ownership from domain knowledge. Federated models leverage 
domain expertise but require robust cross-functional alignment mechanisms. According to implementation framework 
research, organizations typically select models based on process standardization objectives, domain complexity, and 
data quality maturity [5]. 

Stewardship design patterns provide operational frameworks for master data governance. Sustainable governance 
research identifies three effective patterns: process-aligned stewardship based on business process ownership, data-
domain stewardship organized by data object types, and hybrid approaches combining both perspectives [6]. Effective 
stewardship structures typically differentiate between data owners establishing accountability, data stewards 
implementing governance, and data custodians executing technical activities. Implementation research emphasizes the 
importance of formal stewardship assignments for critical cross-functional data objects with clear responsibility 
delineation across the data lifecycle [5]. 

Cross-functional collaboration mechanisms address the increased interdependencies in S/4HANA's simplified data 
model. Governance councils bringing together representatives from functional areas, technical teams, and governance 
leadership represent common structural approaches. These are supplemented by technical mechanisms including 
workflow tools, quality dashboards, and impact analysis capabilities. The Business Partner concept in S/4HANA creates 
particular collaboration requirements spanning traditionally separate domains. Implementation research highlights 
that successful organizations establish dedicated cross-functional workstreams during implementation that evolve into 
permanent governance structures maintaining alignment throughout the system lifecycle [5]. 

4.2. Regulatory Compliance Architectures 

S/4HANA implementations require compliance architectures addressing both general data protection requirements 
and industry-specific mandates. GDPR implementation within S/4HANA data models typically encompasses data 
subject identification mechanisms, consent management frameworks, data classification schemas, and retention 
management policies [5]. These technical elements must be complemented by procedural frameworks including 
request handling procedures, policy documentation, and stakeholder training. 

Industry-specific compliance considerations introduce additional requirements across regulated sectors. Sustainable 
governance research emphasizes that compliance approaches must balance standardized frameworks with specialized 
capabilities for unique regulatory requirements [6]. Implementation research indicates that successful organizations 
embed regulatory requirements within standard governance processes rather than establishing separate compliance 
frameworks, integrating requirements into data models, access controls, testing methodologies, and change 
management procedures [5]. 
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Audit trail design provides the foundation for demonstrating compliance and validating process integrity. Effective audit 
architectures encompass access tracking, change documentation, process execution recording, and authorization 
monitoring [5]. Implementation decisions include appropriate retention periods, access controls for audit data, 
monitoring procedures, and reporting capabilities. Research emphasizes the importance of establishing audit 
requirements during initial implementation rather than retrospectively, incorporating audit considerations into data 
design, and implementing automated compliance monitoring. 

4.3. Organizational Change Dimensions 

Successful governance implementation requires deliberate attention to organizational change dimensions. Governance 
activation timeline and critical path dependencies significantly influence both implementation success and long-term 
sustainability. Implementation research indicates organizations achieving the greatest success initiate governance 
planning during early project phases, establishing formal structures before key design decisions rather than 
retrospectively [5]. The implementation typically follows a phased approach aligned with the overall transformation 
timeline, with explicit roadmaps establishing dependencies between governance activities and implementation 
milestones. 

Stakeholder engagement models address the human factors determining governance effectiveness. Sustainable 
governance research indicates mature organizations establish engagement at three distinct levels: executive 
engagement focused on strategic alignment, management engagement centered on process integration, and practitioner 
engagement enabling day-to-day execution [6]. Successful approaches include governance awareness programs, 
specialized role training, and ongoing communication regarding impacts and achievements. Implementation research 
emphasizes the importance of articulating business benefits beyond compliance, demonstrating tangible 
improvements, and integrating governance responsibilities into performance expectations [5]. 

 

Figure 4 S/4HANA Multi-Layered Governance Framework. [5, 6] 

Skills and capability requirements span technical, procedural, and organizational dimensions. Technical capabilities 
include understanding the S/4HANA data model and proficiency with governance tools. Procedural capabilities 
encompass governance frameworks, stewardship methodologies, and regulatory requirements. Organizational 
capabilities include cross-functional collaboration, change management, and communication skills. Sustainable 
governance research indicates successful organizations establish formal development programs addressing all three 
dimensions, with particular emphasis on building combined technical and business understanding [6]. Implementation 
research emphasizes realistic capability expectations, dedicated time for governance responsibilities, and recognition 
of domain expertise importance alongside technical knowledge [5]. 
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Governance measurement and continuous improvement establish mechanisms to evaluate effectiveness and 
demonstrate value. Measurement approaches should encompass both process metrics evaluating governance execution 
and outcome metrics measuring resulting data quality and business impacts. Implementation research indicates 
successful organizations establish baseline measurements before implementation, enabling quantitative demonstration 
of improvements [5]. Continuous improvement mechanisms should leverage measurement insights to identify 
enhancement opportunities and implement systematic approaches to governance evolution aligned with organizational 
needs and system capabilities. 

5. Empirical Analysis: Multi-Industry Case Evidence 

5.1. Research Methodology and Case Selection Criteria 

The empirical foundation of this research employs a structured multi-case study methodology designed to extract 
actionable insights across diverse implementation contexts. The case selection process utilized theoretical sampling to 
identify organizations representing different industries, implementation strategies, and architectural models while 
maintaining sufficient commonality for cross-case comparison. According to comprehensive research on S/4HANA 
success factors, multi-case studies provide unique advantages for enterprise system research by enabling pattern 
identification across varied contexts while controlling for common transformation elements that influence outcomes 
[7]. The selection methodology established explicit inclusion criteria focusing on implementation recency, 
documentation availability, and stakeholder accessibility across technical, functional, and leadership domains. 

The research approach integrated qualitative and quantitative methods to develop holistic understanding of both 
implementation approaches and outcomes. Qualitative elements encompassed semi-structured interviews, 
documentary analysis of project artifacts, and observational sessions during system operations. Quantitative elements 
included structured assessment of data quality metrics, system performance indicators, and business process efficiency 
measures. The research employed triangulation techniques to validate findings across multiple data sources, correlating 
stakeholder perceptions with documented outcomes and system metrics. According to analysis on governance 
equilibrium in enterprise system implementations, methodological triangulation significantly enhances validity in 
complex transformation case studies, particularly when examining relationships between governance approaches and 
implementation success [8]. This triangulation approach proved especially valuable for identifying causal factors in 
implementation outcomes that might otherwise remain obscured in single-method research designs. 

5.2. Challenge Documentation Framework 

To enhance transferability of insights, the research employed a structured challenge documentation framework across 
all case studies. This framework classified implementation challenges according to a three-dimensional taxonomy: 

• Challenge Domain: Technical (data, configuration, integration), Process (standardization, compliance, 
optimization), or Organizational (governance, change management, capability development) 

• Challenge Severity: Categorized as Critical (threatening project viability), Significant (impacting timeline or 
scope), or Moderate (requiring tactical adjustments) 

• Resolution Approach: Cataloged as Technical Solution, Process Modification, Governance Enhancement, or 
Combined Approach 

Each documented challenge underwent structured analysis, including root cause identification, stakeholder impact 
assessment, resolution strategy documentation, and outcome evaluation. This standardized approach enabled 
systematic cross-case analysis of challenge patterns and effective resolution strategies, providing granular insights 
applicable to diverse implementation contexts. 

5.2.1. Knowledge Transfer Mechanisms 

The research methodology incorporated explicit knowledge transfer mechanisms to enhance practical applicability. 
These mechanisms included: 

• Detailed context documentation for each challenge-resolution pairing, enabling situational assessment of 
transferability to other environments 

• Explicit identification of prerequisites for successful resolution strategy application 
• Taxonomic classification of resolution approaches to facilitate pattern recognition across different 

organizational contexts 
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• Structured evaluation of resolution effectiveness with quantifiable outcome metrics where applicable 

The final case selection included enterprises across manufacturing, financial services, retail, and healthcare sectors, 
with representative cases selected for detailed presentation based on exemplary characteristics and comprehensive 
data availability. These cases collectively represent the spectrum of deployment architectures and implementation 
approaches, enabling systematic cross-case comparison. The analysis framework employed both within-case 
examination to identify contextual factors and cross-case analysis to detect patterns, challenges, and transferable 
success factors across different implementation contexts. This dual analytical approach enabled identification of both 
industry-specific considerations and universal principles applicable across sectors, providing a foundation for the 
strategic recommendations presented in subsequent sections. 

6. Key Challenge-Resolution Pairings Across Industry Sectors 

The following table presents specific high-impact challenges encountered during S/4HANA implementations across 
different industry sectors, along with the resolution approaches that proved most effective. This structured 
documentation enhances transferability by providing detailed context for each challenge-resolution pairing. 

6.1. Manufacturing Sector 

Table 2 Manufacturing Sector 

Challenge Context Resolution Approach Outcomes 

Legacy Z-table 
incompatibility 
with 
S/4HANA's 
simplified data 
model 

Global discrete manufacturer 
with 20+ years of custom 
development for specialized 
quality management 
processes that had created 
over 100 custom tables with 
complex interdependencies 

Implemented a three-tier classification 
framework to categorize custom tables as: 
(1) direct migration candidates, (2) 
transformation candidates requiring 
structural adaptation, or (3) 
reimplementation candidates. Each 
category followed differentiated 
migration strategies with dedicated 
governance approaches. 

•Successful migration of 
82% of critical 
functionality 
•Elimination of redundant 
structures 
•Improved performance 
for quality reporting 
• Reduced maintenance 
overhead 

Material master 
data 
inconsistencies 
across regional 
manufacturing 
units 

Inconsistent material coding 
systems across 17 
international manufacturing 
facilities created cross-plant 
planning and consolidation 
challenges in the Universal 
Journal structure 

Established a specialized cross-functional 
Material Master Governance Council with 
regional representation and formal 
decision rights. Implemented a global 
template with allowances for regional 
specifications through flexible field 
governance. 

• Harmonized material 
master structure 
• Improved global 
inventory visibility 
• Enhanced planning 
accuracy 
• Reduced duplicate 
materials by 30% 

Bill of Materials 
(BOM) 
structural 
complexity 
migration 

Complex multi-level BOMs 
with engineering change 
management history required 
preservation while adapting 
to S/4HANA's simplified 
production model 

Developed a staged migration approach 
with parallel BOM structures during 
transition, using specialized 
transformation rules for engineering 
change history. Implemented dedicated 
BOM governance council with engineering 
and production representation. 

• Successful migration of 
engineering change 
history 
• Improved BOM usability 
in S/4HANA 
• Enhanced visibility 
across engineering and 
production 
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6.2. Financial Services Sector 

Table 3 Financial Services Sector 

Challenge Context Resolution Approach Outcomes 

Regulatory 
reporting 
lineage 
requirements 

Regional bank needed to 
maintain detailed data 
lineage from source 
systems through 
transformations to 
financial reports to satisfy 
regulatory requirements 

Implemented comprehensive 
metadata management layer 
integrated with S/4HANA, including 
business glossary, technical 
metadata, and operational metadata 
components with explicit linkages to 
regulatory requirements. 

• Automated regulatory lineage 
tracking 
 • Accelerated compliance 
verification 
 • Enhanced audit preparation 
efficiency 
 • Improved regulatory 
examination outcomes 

Complex data 
transformations 
from legacy 
source systems 

Multiple source systems 
with inconsistent financial 
categorizations required 
harmonization for 
consolidated financial 
reporting 

Established formal transformation 
governance framework with explicit 
rules documentation, reconciliation 
procedures, and version control. 
Implemented specialized lineage 
tracking for transformation logic. 

• Traceable financial 
transformations 
 • Reconcilable data flows 
 • Clear ownership of 
transformation rules 
 • Streamlined period-end close 
procedures 

Financial 
compliance 
controls 
integration 

Segregation of duties and 
financial control 
requirements needed 
integration with S/4HANA 
security model 

Developed integrated compliance 
control framework spanning 
process design, role definition, and 
system configuration. Embedded 
compliance verification in testing 
methodology. 

• Automated compliance controls 
 • Reduced manual compliance 
verification 
 • Improved audit trail for 
financial processes 
 •Enhanced access control 
governance 

 

6.3. Retail Sector 

Table 4 Retail Sector 

Challenge Context Resolution Approach Outcomes 

Omnichannel 
inventory data 
synchronization 

Multi-channel retailer 
struggled with inventory 
visibility across e-
commerce and physical 
locations, creating 
reconciliation challenges in 
S/4HANA 

Implemented cross-channel data 
governance council with clear 
ownership definitions for 
inventory data elements. 
Developed reconciliation 
procedures with automated 
validation rules. 

• Consistent inventory visibility 
• Reduced stockouts and 
overstock 
• Improved customer 
experience 
• Enhanced financial inventory 
valuation 

Product 
hierarchy 
standardization 
challenges 

Inconsistent product 
categorization across 
channels complicated 
reporting and analysis in the 
simplified S/4HANA data 
model 

Established formal product data 
governance with centralized 
management of hierarchies while 
allowing channel-specific 
attributes. Implemented hierarchy 
mapping governance for historical 
data. 

• Standardized product 
hierarchies 
• Improved cross-channel 
analysis 
• Enhanced promotional 
effectiveness 
• Consistent customer 
experience 

Financial 
consolidation 
delays due to 
ownership gaps 

Ambiguous data ownership 
for cross-functional entities 
including pricing, 
promotions, and inventory 
valuation created financial 
reporting challenges 

Developed comprehensive data 
ownership matrix specifically 
addressing cross-functional data 
domains. Implemented formal 
governance council with 
representatives from all functional 
areas and explicit decision rights. 

• Accelerated financial close 
• Reduced manual reconciliation 
• Improved reporting accuracy 
• Enhanced financial analysis 
capabilities 
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6.4. Healthcare Sector 

Table 5 Healthcare  Sector 

Challenge Context Resolution Approach Outcomes 

Protected health 
information 
segregation in 
hybrid 
architecture 

Integrated healthcare 
delivery network needed 
to maintain strict 
compliance with privacy 
regulations while enabling 
operational efficiency 

Implemented differentiated 
governance models for clinical and 
administrative data with a federated 
oversight approach. Developed 
sophisticated data classification 
framework with automated privacy 
controls. 

• Enhanced patient data 
protection 
• Regulatory compliance 
verification 
• Improved operational 
efficiency 
• Reduced compliance risk 

Cross-domain 
master data 
harmonization 

Disconnected patient, 
provider, and financial 
data created challenges 
for integrated reporting 
and operational 
coordination 

Established clinical-administrative 
joint governance council with 
formalized decision procedures and 
escalation pathways. Implemented 
domain-specific stewardship with 
enterprise coordination. 

• Improved data consistency 
• Enhanced reporting accuracy 
• Reduced reconciliation effort 
• Better clinical-administrative 
coordination 

Compliance 
documentation 
for system 
access and 
utilization 

Regulatory requirements 
mandated comprehensive 
documentation of system 
access patterns and data 
utilization 

Developed integrated audit 
framework encompassing access 
tracking, change documentation, 
process recording, and authorization 
monitoring. Implemented automated 
compliance reporting. 

• Streamlined compliance 
verification 
• Reduced audit preparation 
effort 
• Improved regulatory reporting 
• Enhanced security governance 

6.5. Manufacturing Sector Analysis (Azure-hosted brownfield migration) 

The manufacturing sector case study examines a global discrete manufacturer implementing a brownfield migration 
from legacy systems to S/4HANA hosted on Microsoft Azure. This organization presented exceptional complexity 
regarding legacy data structures, with extensive customizations developed over multiple years across business units 
operating with varying levels of process standardization. According to research on S/4HANA implementation success 
factors, manufacturing organizations typically face distinct challenges related to complex bill of materials structures, 
production planning customizations, and quality management data models that require specialized migration 
approaches [7]. These challenges become particularly acute in brownfield implementations where historical 
customizations must be reconciled with the simplified S/4HANA data model. 

Legacy data structure reconciliation represented the predominant technical challenge, particularly regarding custom 
tables with complex interdependencies across modules. The implementation approach involved systematic 
classification of legacy structures into compatibility categories that guided migration strategy development. This 
classification framework enabled targeted governance approaches for different data types based on migration 
complexity and business criticality. The reconciliation methodology employed specialized tools for code analysis, 
dependency mapping, and compatibility assessment against the S/4HANA simplification database. According to 
research on S/4HANA success factors, manufacturing organizations achieving superior outcomes employ structured 
reconciliation methodologies that extend beyond technical compatibility assessment to include business value 
evaluation for legacy customizations, enabling strategic decisions regarding standardization versus customization 
preservation [7]. This value-based reconciliation approach proved particularly effective for balancing technical 
optimization with business continuity requirements. 

Data Governance Council establishment emerged as a critical success factor in addressing reconciliation challenges, 
with the council structure specifically designed to address manufacturing domain complexity. The governance 
framework established interconnected bodies at strategic, technical, and operational levels, providing comprehensive 
coverage while maintaining clear responsibility delineation. According to research on governance equilibrium in 
enterprise implementations, manufacturing organizations require particularly robust governance structures given the 
complexity of cross-functional processes spanning production, quality, maintenance, and supply chain domains [8]. The 
governance model must establish appropriate equilibrium between centralized control necessary for data consistency 
and decentralized execution required for domain-specific requirements. The council structure included representation 
from identified data domains with formal decision rights and escalation protocols established for cross-domain impacts. 
This governance activation began well before technical implementation, enabling sufficient time for quality 
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improvement before migration activities commenced. Research on S/4HANA success factors highlights that early 
governance activation represents a distinguishing characteristic of high-performing implementations, with 
manufacturing organizations benefiting particularly from extended pre-implementation governance to address 
complex data quality challenges [7]. 

Quantitative improvements in data harmonization demonstrated substantial impact from the governance approach. 
The organization established baseline measurements across key data domains, with particular focus on material master, 
customer data, and bill of material accuracy given their significance for manufacturing operations. The measurement 
framework encompassed both technical quality dimensions and business quality dimensions such as process usability 
and decision support capability. Improvement initiatives guided by the governance councils delivered substantial 
enhancements across both dimensions. According to research on governance equilibrium, manufacturing organizations 
establishing explicit links between governance activities and operational outcomes demonstrate significantly higher 
stakeholder commitment to governance processes compared to those focusing exclusively on technical quality metrics 
[8]. This outcome-focused approach proved particularly effective for building sustained engagement with governance 
processes beyond initial implementation, enabling continuous improvement rather than point-in-time remediation. 

6.6. Financial Services Implementation (Private cloud greenfield approach) 

The financial services case study examines a regional banking institution implementing S/4HANA via a greenfield 
approach on a private cloud architecture. This transformation prioritized addressing increasing regulatory reporting 
requirements, limitations in legacy analytical capabilities, and strategic objectives for real-time financial insights. 
According to research on S/4HANA success factors, financial services implementations demonstrate distinct 
characteristics compared to other sectors, with particular emphasis on regulatory compliance, data lineage, and 
integrated financial reporting that necessitate specialized governance approaches [7]. These requirements become 
particularly significant in greenfield implementations where reporting structures must be designed from foundation 
rather than adapted from legacy systems. 

Metadata management strategies represented a central focus of the implementation approach, with particular emphasis 
on establishing comprehensive business and technical metadata repositories integrated with the S/4HANA 
environment. The organization implemented a multi-layer metadata architecture encompassing business glossary, 
technical metadata, and operational metadata components. According to research on governance equilibrium in 
enterprise implementations, financial institutions face unique metadata challenges requiring balance between 
flexibility needed for evolving regulatory requirements and control required for compliance demonstration [8]. This 
balance necessitates governance structures that formalize definition processes while enabling adaptation to changing 
requirements. The implementation methodology established initial metadata foundation during system design phase, 
expanded through iterative enhancement during configuration, and transitioned to operational management post-
implementation. A particularly innovative approach involved establishing explicit links between business metadata and 
regulatory requirements, enabling traceability from regulatory mandates through business definitions to technical 
implementation. This linkage proved especially valuable for addressing evolving regulatory requirements, with the 
metadata framework supporting impact analysis for new regulations and providing documentation for compliance 
verification. 

Investment pattern in lineage and impact analysis tooling revealed deliberate prioritization of governance technologies 
integrated with the S/4HANA implementation. The organization allocated substantial resources to establishing 
comprehensive data lineage capabilities, enabling full traceability from source systems through transformation logic to 
financial reporting outputs. According to research on S/4HANA success factors, financial institutions achieving superior 
regulatory compliance outcomes prioritize lineage capabilities that extend beyond technical mapping to include 
business context and transformation logic documentation [7]. This comprehensive approach enables both regulatory 
demonstration and operational understanding of how data flows through the environment. The lineage implementation 
encompassed both backward traceability to establish reporting foundations and forward impact analysis to evaluate 
potential changes. Research on governance equilibrium highlights that effective lineage implementations must balance 
technical comprehensiveness with usability, ensuring that lineage information remains accessible to business 
stakeholders rather than becoming exclusively a technical documentation asset [8]. The financial institution achieved 
this balance through layered lineage capabilities providing appropriate detail for different stakeholder groups, from 
executive-level visualization to technical attribute mapping. 

Post-implementation stability indicators and compliance outcomes demonstrated substantial benefits from the 
metadata-centric implementation approach. The organization established specific metrics for post-implementation 
assessment, including reporting accuracy, reconciliation efficiency, audit finding reduction, and regulatory submission 
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timeliness. According to research on S/4HANA success factors, financial institutions investing in comprehensive 
metadata and lineage capabilities demonstrate significantly higher post-implementation stability compared to those 
focusing exclusively on functional implementation [7]. The financial institution experienced notable improvements 
across compliance dimensions, with reduced audit findings, accelerated regulatory reporting cycles, and enhanced 
capability to address new regulatory requirements. Research on governance equilibrium indicates that superior 
compliance outcomes correlate strongly with balance between preventive governance controls ensuring data quality 
and detective capabilities monitoring compliance adherence [8]. The financial institution achieved this balance through 
integrated governance capabilities spanning data validation at entry points, ongoing quality monitoring, and compliance 
verification at reporting endpoints, creating a comprehensive compliance framework rather than point solutions 
addressing individual requirements. 

6.7. Retail Transformation (RISE with SAP implementation) 

The retail sector case study examines a multi-channel retailer implementing S/4HANA through the RISE with SAP 
service model. This organization pursued the transformation to establish an integrated platform across e-commerce 
and physical retail operations, enhance inventory visibility, and improve financial consolidation across business units. 
According to research on S/4HANA success factors, retail organizations face unique implementation challenges given 
the distributed nature of operations, complex omnichannel requirements, and real-time inventory demands that create 
particular data governance complexities [7]. These challenges manifest differently in RISE implementations compared 
to traditional approaches, with managed service components influencing governance responsibility distribution. 

Change management deficiencies emerged as significant factors influencing implementation effectiveness, particularly 
regarding data governance adoption across the organization. The initial change management approach focused 
primarily on system functionality training rather than process transformation and data governance adoption, with 
limited emphasis on building understanding of the integrated data model and cross-functional dependencies. According 
to research on governance equilibrium in enterprise implementations, retail organizations require particularly robust 
change management approaches given the distributed workforce, varying technical sophistication across roles, and 
complex integration between customer-facing and back-office systems [8]. Effective change management must establish 
appropriate equilibrium between standardized approaches necessary for consistency and contextualized approaches 
addressing different stakeholder groups. The retailer's approach initially emphasized standardization over 
contextualization, resulting in limited governance adoption across diverse stakeholder groups. Research on S/4HANA 
success factors indicates that retail organizations achieving superior implementation outcomes establish change 
management approaches specifically addressing governance adoption through targeted engagement strategies tailored 
to different stakeholder groups, from store operations to corporate functions [7]. 

Correlation between data ownership gaps and financial consolidation delays emerged as a particularly significant 
finding, highlighting how governance deficiencies in operational domains ultimately impacted financial reporting 
capabilities. The implementation initially established incomplete data ownership models, with clearly defined 
responsibility for customer and product data but ambiguous ownership for cross-functional data entities including 
pricing, promotions, and inventory valuation. According to research on governance equilibrium, effective ownership 
models must balance domain-specific knowledge essential for contextual understanding with enterprise perspective 
necessary for cross-functional consistency [8]. The retail organization initially emphasized domain expertise without 
sufficient enterprise integration, resulting in inconsistent practices across channels. Research on S/4HANA success 
factors highlights that retail organizations face particular challenges with cross-channel data consistency, requiring 
governance models that establish clear ownership while accommodating channel-specific requirements [7]. The 
incomplete ownership model resulted in consolidation challenges across channels, extended period-end close timelines, 
and reporting inconsistencies requiring manual intervention. These challenges manifested despite technically 
successful system implementation, highlighting how governance deficiencies can substantially impact business value 
realization even when technical implementation meets requirements. 

Remediation approaches and effectiveness measures implemented following initial stabilization provided valuable 
insights regarding governance enhancement methodologies. The organization developed a structured remediation 
program encompassing governance framework enhancement, process alignment, and targeted data quality 
improvement. According to research on S/4HANA success factors, remediation approaches demonstrating the greatest 
effectiveness combine structural governance enhancements with focused quality improvement initiatives linked to 
specific business outcomes [7]. This combination addresses both root causes through improved governance structures 
and immediate symptoms through targeted quality initiatives. The retailer's remediation sequence began with 
ownership clarification for financial data elements, proceeded through process standardization across channels, and 
culminated in systematic data quality enhancement guided by impact analysis. Research on governance equilibrium 
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indicates that successful remediation establishes appropriate balance between quick wins necessary for stakeholder 
engagement and sustainable improvements required for long-term effectiveness [8]. The retail organization achieved 
this balance through parallel workstreams addressing immediate quality issues while implementing structural 
governance enhancements, demonstrating that effective remediation can substantially improve outcomes when 
governance gaps emerge during initial implementation. 

6.8. Healthcare Case Study (Hybrid architecture implementation) 

The healthcare sector case study examines an integrated delivery network implementing S/4HANA through a hybrid 
architecture combining on-premises clinical systems with cloud-based administrative functions. This organization 
faced particular complexity balancing clinical data requirements including privacy protection and regulatory 
compliance with operational efficiency objectives across financial, supply chain, and human resource functions. 
According to research on S/4HANA success factors, healthcare organizations face distinct implementation challenges 
given stringent regulatory requirements, complex integration with clinical systems, and specialized privacy 
considerations that necessitate tailored governance approaches [7]. These challenges become particularly acute in 
hybrid architectures where governance must span different technical environments while maintaining consistent 
principles. 

Clinical versus operational data management strategies revealed innovative approaches to addressing healthcare's 
unique requirements. The organization developed a structured approach to this challenge, establishing differentiated 
data management strategies while maintaining integration capabilities. According to research on governance 
equilibrium in enterprise implementations, healthcare organizations must achieve delicate balance between 
standardization necessary for system efficiency and specialization required for clinical domains [8]. This balance 
becomes particularly important in hybrid architectures where governance must address different technical 
environments while maintaining logical consistency. The clinical data strategy emphasized privacy protection through 
comprehensive classification frameworks, restricted access models, and specialized governance structures involving 
clinical leadership. The operational data strategy conversely prioritized process efficiency and analytical capabilities, 
with emphasis on standardization, automation, and real-time reporting. Research on S/4HANA success factors indicates 
that healthcare organizations achieving superior outcomes establish explicit differentiation between clinical and 
administrative governance while maintaining integration mechanisms that enable comprehensive reporting and 
analysis [7]. 

Federated governance model design and execution represented a particularly innovative aspect of the implementation 
approach. The organization developed a governance model specifically tailored to healthcare's complex stakeholder 
environment, with differentiated structures addressing clinical and operational domains while maintaining enterprise 
alignment. According to research on governance equilibrium, healthcare organizations require governance models that 
balance centralized control necessary for consistency with distributed execution essential for clinical domain expertise 
[8]. This balance becomes particularly important in hybrid environments where governance spans different technical 
architectures and stakeholder groups. The federated model established clinical domain governance under physician 
leadership, operational domain governance under administrative direction, and enterprise governance providing 
integration and alignment. Research on S/4HANA success factors highlights that effective healthcare governance 
models explicitly address the unique decision rights of clinical stakeholders while establishing clear mechanisms for 
cross-domain coordination essential for integrated operations [7]. The governance activation sequence began with 
enterprise framework development establishing common standards and methodologies, followed by domain-specific 
implementation tailored to specialized requirements. This progressive approach enabled establishment of consistent 
principles while accommodating domain-specific needs. 

Compliance achievement metrics and integration performance indicators demonstrated substantial benefits from the 
specialized governance approach. The organization established comprehensive measurement frameworks spanning 
compliance verification, operational effectiveness, and integration performance. According to research on S/4HANA 
success factors, healthcare organizations implementing differentiated governance models demonstrate superior 
performance in both compliance achievement and operational efficiency compared to those applying uniform 
governance approaches across clinical and administrative domains [7]. This dual optimization becomes particularly 
important in hybrid architectures where different compliance requirements may apply to different system components. 
The compliance metrics assessed protection of patient information, regulatory requirement fulfillment, and audit 
readiness across clinical interfaces, with improved outcomes compared to pre-implementation capabilities. Research 
on governance equilibrium indicates that effective compliance frameworks balance preventive controls establishing 
safeguards with detective mechanisms monitoring adherence, creating comprehensive protection rather than point 
solutions [8]. The healthcare organization achieved this balance through integrated compliance architecture spanning 
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policy definition, technical controls, monitoring capabilities, and audit mechanisms. The measurement framework 
specifically evaluated governance model effectiveness, with explicit assessment of decision-making efficiency, 
stakeholder satisfaction, and issue resolution timeliness. These governance effectiveness metrics demonstrated 
progressive improvement as the federated model matured, providing validation for the specialized approach while 
identifying ongoing enhancement opportunities. 

 

Figure 5 S/4HANA Implementation Success Factors by Industry. [7, 8] 

7.  Critical Success Factors and Risk Mitigation 

7.1. Data Readiness Assessment Methodologies 

Data readiness consistently emerges as a primary determinant of S/4HANA implementation success. According to 
industry research, data-related challenges represent the leading cause of implementation delays [9]. Effective readiness 
assessment combines quantitative measurement approaches that evaluate both technical dimensions (completeness, 
consistency, duplicates) and business dimensions (process usability, analytical sufficiency, compliance) with predictive 
indicators that forecast migration challenges before they materialize. Research on cloud ERP evolution indicates 
organizations employing comprehensive quality frameworks achieve superior outcomes compared to ad-hoc 
approaches [10]. Successful remediation strategies balance technical interventions (automated cleansing, 
deduplication) with process-oriented elements (source corrections, capture improvements) while establishing clear 
ownership and verification mechanisms. 

7.2. Governance Initialization Timing 

The timing of governance implementation significantly influences S/4HANA transformation outcomes. Industry 
research demonstrates that early initialization correlates strongly with governance effectiveness [9]. Organizations 
establishing formal structures before key design decisions achieve superior results in data quality, process 
standardization, and post-implementation stability. According to cloud ERP research, early governance enables 
integration of considerations into data model design and configuration choices, addressing issues proactively rather 
than retrospectively [10]. This approach typically follows a progressive pattern: establishing initial frameworks during 
preparation, expanding during design, and transitioning to operational governance during implementation. Early 
establishment delivers particularly strong benefits in reporting consistency and data quality outcomes, with research 
showing organizations implementing early governance achieve quality targets more efficiently with reduced 
remediation requirements during deployment [9]. 
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7.2.1. Stakeholder Alignment Mechanisms 

Research shows stakeholder alignment correlates more strongly with S/4HANA implementation success than technical 
factors [10]. Clear data ownership established early enables efficient decision-making, quality improvement, and 
sustainable governance, particularly for cross-functional domains [9]. 

7.3. Key Alignment Templates 

7.3.1. Data Ownership Matrix (DOM) 

• Components: Data object inventory, RACI assignments, decision rights documentation, cross-functional 
dependencies, quality metric ownership 

• Impact: Enables 40% faster decision-making during implementation compared to ambiguous ownership 
models [9] 

• Implementation: Maintained in shared collaboration platforms with version control and regular reviews 

7.3.2. Governance Council Charter 

• Components: Purpose, membership structure, meeting cadence, decision authority levels, documentation 
requirements, escalation procedures, success metrics 

• Impact: Reduces governance-related delays and improves stakeholder satisfaction with decision processes 
[10] 

• Best Practice: Include visual decision trees to clarify complex decision pathways 

7.3.3. Cross-Functional Impact Assessment Tool 

• Components: Change matrix, process impact map, stakeholder grid, risk framework, testing requirements, 
communication planning 

• Impact: Reduces unintended consequences from system changes by approximately 35% [9] 
• Application: Particularly valuable for master data modifications affecting multiple domains 

7.4. Communication Tools and Forums 

7.4.1. Technology Enablers 

• Governance Platforms: Workflow-enabled systems (ServiceNow, Jira, SAP tools) with approval flows and 
audit trails 

• Collaboration Environments: SharePoint, Confluence, or knowledge management systems with version 
control 

• Visualization Tools: Dashboards (Power BI, SAP Analytics) configured for governance metrics 

7.4.2. Governance Forum Structure 

• Executive Governance Review: Quarterly leadership sessions on effectiveness and alignment 
• Cross-Functional Council: Monthly strategic meetings for cross-domain issues 
• Data Governance Working Sessions: Bi-weekly operational forums for day-to-day execution 
• Design Authority Reviews: As-needed sessions for architectural decisions 

Effective alignment addresses both vertical coordination between management levels and horizontal integration across 
functional domains through these structured templates, tools, and communication forums [9,10]. 

7.5. Integration Prioritization Models 

S/4HANA integration complexity necessitates structured prioritization approaches. According to industry research, 
integration challenges represent a common cause of implementation delays [9]. Value-based sequencing prioritizes 
based on business impact rather than technical considerations, incorporating process criticality, efficiency potential, 
analytical value, and strategic alignment dimensions. Research on cloud ERP evolution indicates organizations 
employing explicit value assessment methodologies achieve superior results compared to technical feasibility 
prioritization [10]. Technical debt management addresses historical complexity while establishing sustainable 
architecture through complexity assessment, architecture modernization, and technology standardization. API 
governance approaches ensure long-term sustainability through design standards, lifecycle management, security 
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frameworks, and performance management. Research demonstrates organizations implementing structured API 
governance achieve superior long-term outcomes including reduced maintenance effort and greater flexibility [9]. 

8. Tool Selection Framework 

Tool selection significantly influences S/4HANA governance effectiveness [10]. Structured evaluation frameworks 
prevent suboptimal investments and ensure alignment with governance requirements. 

8.1. Evaluation Methodology 

8.1.1. Key Assessment Dimensions 

• Functional alignment with governance requirements 
• Architectural integration with S/4HANA landscape 
• Implementation complexity and resource demands 
• Operational sustainability and total cost of ownership 

8.1.2. Critical Approach Factors 

• Define detailed requirements before tool evaluation [9] 
• Prioritize integration capabilities over isolated functionality 
• Establish explicit success metrics for post-implementation assessment 
• Evaluate both current capabilities and vendor roadmaps 

8.2. Implementation Tool Stack Examples 

 

Figure 6 S/4HANA stakeholder alignment framework 

8.2.1. Data Migration and Quality Tools 

• SAP Data Services/SAP Migration Cockpit: Core migration capabilities for structured conversion 
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• Informatica PowerCenter/MDM: Enterprise-grade data integration and quality management 
• Precisely/Trillium: Specialized data quality and address validation 
• BackOffice Associates: Complex data migration with business rules management 
• Successful Pairing: Manufacturing sector implementations pairing SAP Data Services with Informatica MDM 

show superior data quality outcomes [9] 

8.2.2. Governance and Metadata Tools 

• SAP Information Steward/Master Data Governance: Native governance capabilities 
• Collibra Data Governance: Enterprise governance platform with robust workflows 
• Informatica Axon/Enterprise Data Catalog: Comprehensive business glossary and data catalog 
• Alation Data Catalog: Collaborative data dictionary with lineage capabilities 
• Real World Example: Financial sector implementations combining SAP MDG with Collibra demonstrate 

enhanced regulatory compliance capabilities [10] 

8.3. Data Lineage and Impact Analysis 

• SAP Data Intelligence: Native lineage visualization for SAP sources 
• MANTA Flow: Automated lineage extraction across heterogeneous systems 
• Informatica Enterprise Data Catalog: Deep lineage with impact analysis 
• erwin Data Intelligence: Process-oriented lineage with business context 
• Proven Combination: Healthcare implementations utilizing SAP Data Intelligence with MANTA show superior 

regulatory documentation capabilities [9] 

8.3.1. Integration and API Management 

• SAP Integration Suite/API Management: Native integration capabilities 
• MuleSoft Anypoint: API-led connectivity with robust governance 
• Dell Boomi: Low-code integration with master data management 
• Apigee API Management: Specialized API governance and security 
• Effective Pattern: Retail implementations leveraging SAP Integration Suite with Apigee demonstrate superior 

omnichannel data consistency [10] 

8.4. ROI Considerations 

Successful implementations establish formal ROI assessment covering: 

• Quantifiable efficiency improvements in data management processes 
• Error reduction impact on business operations 
• Compliance cost avoidance and risk mitigation 
• Improvement in data-driven decision making capabilities 

Organizations establishing explicit success metrics before implementation demonstrate significantly higher satisfaction 
with selected tooling, with particular emphasis on integration capabilities that prevent governance silos [9,10]. 
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Table 6 Critical Success Factors for S/4HANA Implementations. [9, 10]  

 

9. Conclusion 

S/4HANA transformations represent more than technical migrations—they fundamentally reshape enterprise data 
architectures and governance paradigms. Organizations achieving the greatest implementation success establish data 
readiness assessment frameworks combining technical and business dimensions, initialize governance structures 
before technical design phases, implement explicit ownership models for cross-functional data domains, prioritize 
integrations based on business value rather than technical feasibility, and select governance tools through structured 
evaluation methodologies. While architectural decisions regarding deployment options and implementation 
approaches remain important, the case evidence demonstrates that governance and organizational factors ultimately 
determine transformation outcomes across all industry sectors. Successful implementations balance standardization 
with industry-specific requirements, centralized governance with domain expertise, and technical optimization with 
business continuity needs. Organizations embarking on S/4HANA journeys should recognize that effective governance 
represents not merely a compliance requirement but a fundamental enabler of business value realization. By 
establishing robust governance foundations alongside technical implementation strategies, organizations can navigate 
transformation complexity while positioning themselves to leverage S/4HANA's analytical capabilities for sustainable 
competitive advantage.  
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Appendix A: Detailed Comparison of S/4HANA Deployment Models 

Responsibility Matrix Across Deployment Models 

Component RISE with SAP Hyperscaler Partnerships Private/Hybrid Cloud 

Infrastructure SAP managed Hyperscaler/Customer shared Customer managed 

OS and Database SAP managed Hyperscaler/Customer shared Customer managed 

Application 
Management 

SAP managed with options for 
customer involvement 

Customer managed with optional 
partner support 

Customer managed 

Customizations 
and Extensions 

Limited flexibility, SAP guidelines Greater flexibility, customer 
responsibility 

Maximum flexibility, 
customer responsibility 

Integration 
Management 

SAP provided frameworks with 
limitations 

Customer managed with 
hyperscaler tools 

Fully customer managed 

Security 
Management 

Shared responsibility Shared complex responsibility Customer responsibility 

Innovation 
Adoption 

SAP controlled cadence Customer controlled with 
platform limitations 

Fully customer controlled 

 

https://www.aeonx.digital/rise-with-sap-benefits-and-implementation-strategies/
https://www.aeonx.digital/rise-with-sap-benefits-and-implementation-strategies/
https://www.aeonx.digital/rise-with-sap-benefits-and-implementation-strategies/
https://www.researchgate.net/publication/388312140_SAP_Cloud_Migration_Strategies_Challenges_and_Best_Practices
https://www.researchgate.net/publication/388312140_SAP_Cloud_Migration_Strategies_Challenges_and_Best_Practices
https://www.researchgate.net/publication/388312140_SAP_Cloud_Migration_Strategies_Challenges_and_Best_Practices
https://www.researchgate.net/publication/388312140_SAP_Cloud_Migration_Strategies_Challenges_and_Best_Practices
https://www.researchgate.net/publication/335785398_Implementing_SAP_S4HANA_A_Framework_for_Planning_and_Executing_SAP_S4HANA_Projects
https://www.researchgate.net/publication/335785398_Implementing_SAP_S4HANA_A_Framework_for_Planning_and_Executing_SAP_S4HANA_Projects
https://www.researchgate.net/publication/335785398_Implementing_SAP_S4HANA_A_Framework_for_Planning_and_Executing_SAP_S4HANA_Projects
https://www.researchgate.net/publication/335785398_Implementing_SAP_S4HANA_A_Framework_for_Planning_and_Executing_SAP_S4HANA_Projects
https://www.researchgate.net/publication/369356999_Sustainable_data_governance_in_the_era_of_global_data_security_challenges_in_Nigeria_A_narrative_review
https://www.researchgate.net/publication/369356999_Sustainable_data_governance_in_the_era_of_global_data_security_challenges_in_Nigeria_A_narrative_review
https://www.researchgate.net/publication/369356999_Sustainable_data_governance_in_the_era_of_global_data_security_challenges_in_Nigeria_A_narrative_review
https://www.researchgate.net/publication/369356999_Sustainable_data_governance_in_the_era_of_global_data_security_challenges_in_Nigeria_A_narrative_review
https://www.aeonx.digital/sap-success-factors-with-sap-s-4hana-benefits-challenges-and-practices/
https://www.aeonx.digital/sap-success-factors-with-sap-s-4hana-benefits-challenges-and-practices/
https://www.aeonx.digital/sap-success-factors-with-sap-s-4hana-benefits-challenges-and-practices/
https://www.researchgate.net/publication/223064221_The_influence_of_governance_equilibrium_on_ERP_project_success
https://www.researchgate.net/publication/223064221_The_influence_of_governance_equilibrium_on_ERP_project_success
https://www.researchgate.net/publication/223064221_The_influence_of_governance_equilibrium_on_ERP_project_success
https://www.researchgate.net/publication/223064221_The_influence_of_governance_equilibrium_on_ERP_project_success
https://news.sap.com/africa/2024/05/critical-success-factors-for-sap-s-4hana-projects/
https://news.sap.com/africa/2024/05/critical-success-factors-for-sap-s-4hana-projects/
https://news.sap.com/africa/2024/05/critical-success-factors-for-sap-s-4hana-projects/
https://www.researchgate.net/publication/325566497_Evolution_of_ERP_Systems_in_the_Cloud_A_Study_on_System_Updates
https://www.researchgate.net/publication/325566497_Evolution_of_ERP_Systems_in_the_Cloud_A_Study_on_System_Updates
https://www.researchgate.net/publication/325566497_Evolution_of_ERP_Systems_in_the_Cloud_A_Study_on_System_Updates
https://www.researchgate.net/publication/325566497_Evolution_of_ERP_Systems_in_the_Cloud_A_Study_on_System_Updates

