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Abstract 

This article presents a comprehensive framework for developing and implementing cloud migration assessment 
methodologies that enable organizations to systematically evaluate their readiness for cloud adoption. The proposed 
framework integrates technical evaluation criteria, cost analysis methods, risk assessment approaches, and 
organizational readiness evaluation into a cohesive assessment model. By examining both the technical landscape and 
the human factors that influence migration success, this article provides decision-makers with structured tools to 
identify potential challenges, quantify migration costs, select appropriate migration strategies, and develop effective 
mitigation plans. Through practical templates, real-world case studies, and methodological guidance, the article offers 
actionable insights for organizations at various stages of cloud maturity. The framework addresses common pitfalls in 
migration planning while emphasizing the importance of aligning technical transformation with business objectives and 
organizational capabilities. This integrated approach enables more predictable, cost-effective, and successful cloud 
migration initiatives that deliver expected business value. 

Keywords: Cloud Migration Assessment; Migration Strategy Framework; Technical Readiness Evaluation; Cloud 
Transformation Costs; Organizational Change Management 

1. Introduction

1.1. Context and Importance of Cloud Migration in Today's Digital Landscape 

Cloud computing has emerged as a transformative paradigm in the digital landscape, fundamentally altering how 
organizations deploy, manage, and scale their information technology resources. As businesses face increasing pressure 
to innovate while optimizing operational costs, cloud migration has become a strategic imperative rather than merely 
a technological shift. The migration to cloud environments enables organizations to leverage enhanced scalability, 
flexibility, and potential cost efficiencies that traditional on-premises infrastructure cannot match. Keting Yin, Chen 
Shou, et al. [1] emphasize that cloud migration represents not just a technological transition but a fundamental business 
transformation that affects multiple organizational dimensions. 

1.2. Challenges Organizations Face When Planning Migrations 

Despite the compelling benefits cloud environments offer, migration initiatives present multifaceted challenges that 
span technical, financial, and organizational domains. Organizations frequently encounter difficulties in accurately 
assessing application compatibility, data sovereignty requirements, and security implications. Fred Rowe, Julian 
Brinkley, et al. [2] highlight that existing applications often require significant modification to function optimally in 
cloud environments, creating complexity that many organizations underestimate. Additionally, organizations struggle 
with accurately forecasting migration costs, understanding the operational impact of cloud transitions, and managing 
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the cultural shift required for successful cloud adoption. These challenges are compounded by the evolving nature of 
cloud services and the varying levels of organizational cloud maturity. 

1.3. Purpose and Scope of the Article 

This article aims to provide a comprehensive and practical guide for developing robust cloud migration assessment 
frameworks that address the multidimensional challenges organizations face. The scope encompasses both technical 
and non-technical aspects of migration assessment, recognizing that successful cloud transitions require evaluation 
across multiple domains. The article bridges the gap between theoretical cloud migration concepts and practical 
implementation considerations, offering actionable methodologies that organizations can adapt to their specific 
contexts. While acknowledging that each organization's cloud journey is unique, this article focuses on establishing 
generalizable assessment approaches that can be customized to diverse organizational environments and migration 
objectives. 

1.4. Definition of Cloud Migration Assessment Frameworks 

Cloud migration assessment frameworks represent structured methodologies for evaluating an organization's 
readiness to transition workloads to cloud environments. These frameworks provide systematic approaches for 
examining technical compatibility, financial implications, risk considerations, and organizational preparedness. As 
noted by Keting Yin, Chen Shou, et al. [1], effective assessment frameworks must consider data exchange optimization 
to ensure performance in cloud environments. Similarly, Fred Rowe, Julian Brinkley, et al. [2] emphasize that 
assessment frameworks should thoroughly evaluate existing applications' cloud-readiness and modification 
requirements. Comprehensive assessment frameworks integrate evaluation tools, decision matrices, and measurement 
criteria that collectively enable organizations to make informed migration decisions aligned with their strategic 
objectives. 

1.5. Overview of How Assessment Frameworks Contribute to Migration Success 

Well-designed assessment frameworks significantly enhance migration success by providing visibility into migration 
complexities before implementation begins. These frameworks enable organizations to identify potential obstacles 
early, develop appropriate mitigation strategies, and establish realistic migration timelines and resource allocations. 
Fred Rowe, Julian Brinkley, et al. [2] demonstrate that systematic application assessment methodologies lead to more 
successful migration outcomes by preventing unexpected complications during implementation phases. Similarly, 
Keting Yin, Chen Shou, et al. [1] illustrate how data-centric assessment approaches optimize migration performance by 
identifying data patterns that influence cloud deployment decisions. By establishing clear evaluation criteria and 
measurement methodologies, assessment frameworks create a common understanding among stakeholders, facilitate 
alignment between business and IT objectives, and ultimately increase the predictability and success rate of cloud 
migration initiatives. 

2. Technical Evaluation Criteria 

2.1. Infrastructure Compatibility Assessment Methodologies 

Infrastructure compatibility assessment forms the foundation of any cloud migration initiative, requiring systematic 
evaluation of existing on-premises infrastructure against target cloud environments. This assessment involves 
analyzing hardware specifications, operating systems, virtualization platforms, and storage configurations to determine 
migration feasibility and complexity. Effective methodologies employ a layered approach, examining dependencies 
between infrastructure components and their compatibility with cloud service models (IaaS, PaaS, SaaS). Markus 
Schnappinger and Jonathan Streit [3] demonstrate that custom transpilation techniques can significantly enhance 
infrastructure compatibility assessment for legacy systems, particularly those operating on mainframe environments. 
Their approach emphasizes the importance of thorough hardware-to-software dependency mapping prior to migration 
planning. Infrastructure compatibility assessment methodologies should include standardized evaluation criteria for 
processor architectures, memory configurations, storage systems, and network topologies, coupled with capability 
mapping between current infrastructure and target cloud platforms. 

2.2. Application Portfolio Analysis Frameworks 

Application portfolio analysis represents a critical dimension of cloud migration technical evaluation, requiring 
frameworks that systematically categorize and assess applications based on cloud-readiness criteria. Comprehensive 
analysis frameworks incorporate multiple dimensions including application architecture, code quality, external 
dependencies, integration points, and business criticality. These frameworks enable organizations to make informed 
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decisions about which applications to rehost, refactor, rebuild, or replace. Markus Schnappinger and Jonathan Streit [3] 
propose that custom transpilation approaches can be particularly valuable when evaluating legacy applications with 
complex codebase characteristics. Effective application portfolio analysis frameworks establish a tiered classification 
system that prioritizes migration candidates based on technical feasibility, business value, and migration complexity. 
This systematic categorization enables organizations to develop phased migration approaches that balance technical 
considerations with business priorities. 

2.3. Data Migration Complexity Evaluation 

Data migration complexity evaluation focuses on assessing the challenges associated with transferring, transforming, 
and synchronizing data during cloud transitions. This evaluation examines data volumes, structures, interdependencies, 
and compliance requirements to determine appropriate migration strategies. Critical factors in this assessment include 
data sensitivity classifications, regulatory constraints, performance requirements, and data sovereignty considerations. 
Comprehensive data migration complexity frameworks evaluate both static data characteristics and dynamic data 
behaviors, including transaction volumes, access patterns, and latency requirements. The assessment should 
incorporate data transformation requirements necessitated by database platform changes, schema modifications, or 
integration with cloud-native services. Additionally, the evaluation should examine data consistency requirements 
during migration phases, particularly for systems requiring minimal downtime. 

2.4. Network and Security Requirements Mapping 

Network and security requirements mapping examines the networking configurations and security controls necessary 
to maintain application performance and protection in cloud environments. This assessment dimension evaluates 
connectivity requirements, latency tolerances, bandwidth needs, and security boundaries across on-premises and cloud 
infrastructures. The mapping process identifies necessary modifications to network architectures, including 
adjustments to routing tables, firewall configurations, and virtual private networks. Security requirements mapping 
evaluates authentication mechanisms, authorization frameworks, data encryption requirements, and compliance 
controls, identifying gaps between existing security implementations and cloud security models. This assessment 
should examine both north-south traffic (between users and applications) and east-west traffic (between application 
components), ensuring that cloud migration preserves security postures while enabling appropriate network 
performance. 

2.5. Technical Debt Identification and Quantification 

Technical debt identification and quantification involves systematically assessing accumulated design and 
implementation compromises that may impede cloud migration success. Judith Perera, Ewan Tempero, et al. [4] present 
a comprehensive model for quantifying technical debt, particularly in requirements specifications, which has significant 
implications for cloud migration assessments. Their conceptual model provides a structured approach for identifying 
hidden constraints that may otherwise remain undiscovered until migration implementation. Effective technical debt 
assessment frameworks examine architecture anti-patterns, code quality issues, documentation gaps, and technology 
obsolescence that could inhibit cloud compatibility. Quantification methodologies typically employ a combination of 
automated code analysis, architecture review, and expert evaluation to estimate remediation efforts required before or 
during migration. Technical debt assessment should distinguish between debt that must be addressed prior to 
migration and debt that can be resolved incrementally post-migration. 

2.6. Case Study: Technical Assessment of a Legacy System Migration 

A comprehensive technical assessment framework can be illustrated through its application to legacy system migration 
scenarios. Markus Schnappinger and Jonathan Streit [3] provide a case study demonstrating the application of custom 
transpilation techniques for migrating mainframe legacy systems, offering valuable insights into technical assessment 
methodologies for complex migration scenarios. Their study illustrates the importance of systematic technical 
evaluation across infrastructure, application, data, network, and technical debt dimensions. The case study highlights 
how integrated assessment approaches can identify interdependencies between technical components that might be 
overlooked when evaluating each dimension in isolation. It also demonstrates how technical assessment findings 
directly inform migration strategy selection, with particular architectural characteristics suggesting specific migration 
approaches (rehost vs. refactor vs. rebuild). Additionally, the case study illustrates how technical assessment outcomes 
provide crucial inputs for cost estimation, risk evaluation, and organizational readiness planning, emphasizing the 
interconnected nature of these assessment dimensions. 
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Table 1 Technical Evaluation Dimensions and Assessment Methods [3, 4] 

Evaluation Dimension Key Assessment Components Assessment Methods 

Infrastructure 
Compatibility 

Hardware, OS, Virtualization platforms Configuration analysis, Dependency 
mapping 

Application Portfolio Architecture, Code quality, Integration 
points 

Code analysis, Architecture review, 
Transpilation 

Data Migration Data volumes, Structures, Sovereignty Data profiling, Schema analysis 

Network Requirements Connectivity, Bandwidth, Latency Traffic analysis, Performance simulation 

Security Controls Authentication, Authorization, Data 
protection 

Threat modeling, Control mapping 

Technical Debt Architecture anti-patterns, Code quality Requirements analysis, Architecture 
review 

3. Cost Analysis Methods 

3.1. Total Cost of Ownership (TCO) Modeling Approaches 

Total Cost of Ownership modeling represents a foundational component of cloud migration financial assessment, 
providing a comprehensive framework for evaluating direct and indirect costs across the entire migration lifecycle. 
Effective TCO modeling approaches incorporate multiple cost dimensions including infrastructure acquisition, software 
licensing, operational management, support services, and eventual decommissioning expenses. Theodoras Rokkas, 
Ioannis Neokosmidis, et al. [5] demonstrate that sophisticated TCO modeling approaches can reveal significant cost 
implications of architectural decisions, particularly when comparing traditional infrastructure with virtualized 
environments. Their research emphasizes the importance of incorporating hardware acceleration considerations into 
TCO calculations, which has direct applicability to cloud migration scenarios where specialized workloads may benefit 
from similar optimizations. Comprehensive TCO models should account for both migration-phase costs and steady-state 
operational expenses, enabling organizations to understand both immediate and long-term financial implications of 
cloud transitions. 

3.2. CapEx vs. OpEx Transformation Analysis 

The transformation from capital expenditure (CapEx) to operational expenditure (OpEx) models represents one of the 
most significant financial shifts in cloud migration initiatives. This transformation requires sophisticated analysis 
methodologies that account for changing budget structures, financial governance processes, and accounting practices. 
Hans Henning, Markus Zdrallek, et al. [6] present a model that examines the optimization relationship between CapEx 
and OpEx investments, which provides valuable insights for cloud migration financial planning. Their approach 
emphasizes the importance of identifying quality thresholds that determine appropriate balance points between capital 
investments and operational expenses. Effective CapEx vs. OpEx transformation analysis should examine cash flow 
implications, depreciation schedules, tax considerations, and budget cycle impacts. This analysis should also 
incorporate assessment of organizational financial governance readiness, as cloud subscription models often require 
adjustments to procurement processes, approval workflows, and financial controls. 

3.3. Cloud Service Pricing Models Comparison 

Cloud service pricing models vary significantly across providers and service categories, necessitating structured 
comparison methodologies that account for these variations. Comprehensive comparison frameworks examine 
consumption-based pricing, reserved capacity options, spot instance availability, and tiered pricing structures across 
comparable service offerings. This analysis should incorporate evaluation of billing granularity, commitment periods, 
discounting structures, and price-performance ratios. Theodoras Rokkas, Ioannis Neokosmidis, et al. [5] highlight the 
importance of incorporating service quality considerations into pricing comparisons, ensuring that cost evaluations 
account for performance variations between apparently similar offerings. Effective pricing model comparison should 
also examine geographical pricing differences, data transfer costs between regions, and provider-specific pricing 
peculiarities that may impact overall costs. This analysis enables organizations to select pricing structures aligned with 
their workload characteristics, budget constraints, and financial risk tolerance. 
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3.4. Hidden Cost Identification Strategies 

Hidden cost identification represents a critical dimension of cloud migration financial assessment, focusing on expenses 
that may remain unrecognized in initial migration planning. Common hidden costs include data transfer charges, API 
request fees, storage performance tiers, backup services, and support plan requirements. Effective identification 
strategies employ a layered approach, examining application architecture patterns, data flow characteristics, and 
operational requirements that may trigger unexpected expenses. Hans Henning, Markus Zdrallek, et al. [6] emphasize 
the importance of quality-level requirements in revealing otherwise obscured costs, as maintaining specific service 
levels often necessitates additional investments beyond basic service pricing. Comprehensive hidden cost identification 
should examine integration complexities, monitoring requirements, security controls, and compliance mechanisms that 
may introduce additional expenses. This analysis should also consider potential skills acquisition costs, governance tool 
investments, and possible third-party management services that may be required in cloud environments. 

3.5. ROI Calculation Methodologies 

Return on Investment calculation methodologies provide structured approaches for quantifying the business value 
generated by cloud migration initiatives. Comprehensive ROI frameworks incorporate both cost reduction benefits and 
business value enhancements, including improved agility, accelerated innovation, and enhanced scalability. Theodoras 
Rokkas, Ioannis Neokosmidis, et al. [5] demonstrate that network function virtualization can deliver measurable ROI 
through reduced operational complexity, highlighting the importance of incorporating operational efficiency gains into 
ROI calculations. Effective ROI methodologies distinguish between hard benefits (directly quantifiable cost savings) and 
soft benefits (indirectly quantifiable value improvements), establishing appropriate valuation approaches for each 
category. These methodologies should establish appropriate time horizons for benefit realization, typically examining 
short-term, medium-term, and long-term value creation periods. ROI calculation should also incorporate risk-adjusted 
returns that account for implementation uncertainties, market volatility, and technology evolution factors. 

3.6. Long-term Cost Projection Techniques 

Long-term cost projection techniques enable organizations to forecast cloud expenses beyond initial migration periods, 
accounting for growth patterns, technology evolution, and pricing trends. Effective projection methodologies 
incorporate workload growth modeling, service consumption forecasting, and pricing evolution analysis that 
collectively provide multi-year visibility into expected cloud expenses. Hans Henning, Markus Zdrallek, et al. [6] present 
optimization techniques that balance short-term and long-term cost considerations, providing valuable frameworks for 
projecting expenses across extended time horizons. Comprehensive projection techniques should incorporate scenario 
analysis examining variations in growth rates, service requirements, and pricing structures. These methodologies 
should also account for technology refresh cycles, architecture evolution patterns, and service retirement implications 
that may influence long-term cost profiles. Long-term projections enable organizations to establish appropriate 
financial governance mechanisms, budget planning processes, and cost optimization programs that ensure sustainable 
cloud operations. 

3.7. Tool Review: Cost Analysis Calculators and Their Effectiveness 

Cost analysis calculators represent essential tools for implementing the methodologies described above, providing 
automated mechanisms for complex financial modeling. A comprehensive review examines calculator capabilities 
across TCO modeling, CapEx/OpEx analysis, pricing comparison, hidden cost identification, ROI calculation, and long-
term projection dimensions. Theodoras Rokkas, Ioannis Neokosmidis, et al. [5] emphasize the importance of 
incorporating technical parameters into financial analysis tools, enabling more accurate assessment of cost implications 
for specific architectural decisions. Effective calculator evaluation should examine data input flexibility, calculation 
transparency, scenario modeling capabilities, and output customization options. This review should also assess 
calculator assumptions regarding infrastructure utilization, workload patterns, and pricing evolution that may influence 
calculation accuracy. Additionally, the evaluation should examine calculator integration capabilities with existing 
financial systems, project management tools, and cloud management platforms that collectively enable continuous 
financial assessment throughout migration lifecycles. 

4. Risk Assessment Approaches 

4.1. Compliance and Regulatory Risk Evaluation 

Compliance and regulatory risk evaluation represents a critical dimension of cloud migration assessment, focusing on 
identifying legal, statutory, and governance requirements that may impact migration feasibility and implementation 
approaches. This evaluation examines industry-specific regulations, data protection laws, sovereignty requirements, 
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and contractual obligations that create compliance boundaries for cloud adoption. Igli Tashi [7] emphasizes that 
effective regulatory compliance assessment requires integrated approaches that simultaneously address information 
security assurance, highlighting the interconnected nature of these risk domains. Comprehensive compliance evaluation 
should examine jurisdictional variations in regulatory requirements, particularly for organizations operating across 
multiple geographical regions. This assessment should also identify compliance documentation requirements, audit 
trail mechanisms, and verification processes that may need modification in cloud environments. Additionally, the 
evaluation should examine potential compliance impacts of shared responsibility models, ensuring clear delineation of 
compliance obligations between cloud providers and consumers. 

4.2. Business Continuity Risk Assessment 

Business continuity risk assessment examines potential disruptions to critical business operations during and after 
cloud migration, focusing on maintaining essential functions throughout transition periods. Paul E. Eddie Guidry, David 
Vaughn, et al. [8] present comprehensive approaches for business continuity management that have direct applicability 
to cloud migration scenarios, particularly regarding service availability maintenance during transition phases. Their 
research emphasizes the importance of systematic business impact analysis prior to migration, ensuring that continuity 
requirements inform migration planning rather than emerging as afterthoughts. Effective continuity risk assessment 
should examine recovery time objectives, recovery point objectives, and service level agreements for business-critical 
functions, evaluating how these requirements may be affected by cloud architecture changes. This assessment should 
also identify single points of failure, dependency chains, and resilience limitations that may create continuity 
vulnerabilities during or after migration. Additionally, the evaluation should examine disaster recovery implications of 
hybrid and multi-cloud environments, particularly regarding cross-provider recovery orchestration. 

4.3. Security Risk Analysis Frameworks 

Security risk analysis frameworks provide structured methodologies for identifying, evaluating, and prioritizing 
security threats that may emerge or transform during cloud migration. Igli Tashi [7] presents integrated approaches for 
security assurance that emphasize the importance of comprehensive threat modeling throughout migration planning 
phases. Effective security analysis should examine potential changes to attack surfaces, trust boundaries, authentication 
mechanisms, and data protection controls resulting from cloud architecture transformations. This analysis should 
incorporate evaluation of shared responsibility implications, ensuring clear understanding of security control 
ownership between cloud providers and consumers. Comprehensive frameworks should examine both migration-
phase security risks (such as data transfer vulnerabilities) and steady-state security considerations (such as identity 
management in hybrid environments). Additionally, the assessment should examine potential security benefits of cloud 
environments, including provider security capabilities that may enhance overall security postures compared to on-
premises implementations. 

4.4. Vendor Lock-in Risk Quantification 

Vendor lock-in risk quantification focuses on evaluating potential constraints on future flexibility resulting from 
provider-specific implementations, proprietary services, or contractual limitations. This assessment examines 
technical, commercial, and operational lock-in dimensions that collectively determine migration reversibility and multi-
cloud feasibility. Effective quantification methodologies evaluate service portability, data exportability, API 
compatibility, and contract termination conditions that influence lock-in severity. This assessment should examine both 
explicit lock-in mechanisms (such as proprietary data formats) and implicit constraints (such as ecosystem integration 
dependencies) that may restrict future options. Comprehensive evaluation should also examine the relationship 
between lock-in risks and other value dimensions, recognizing that provider-specific capabilities may deliver benefits 
that outweigh lock-in concerns in specific scenarios. Additionally, the assessment should examine potential mitigation 
approaches, including containerization strategies, abstraction layers, and multi-cloud orchestration tools that may 
reduce lock-in severity. 

4.5. Organizational Change Management Risk Assessment 

Organizational change management risk assessment examines potential resistance, disruption, and adoption challenges 
resulting from workforce impacts of cloud migration. This assessment evaluates skill gaps, role transformations, 
process modifications, and cultural shifts that may create implementation obstacles or operational inefficiencies. Paul 
E. Eddie Guidry, David Vaughn, et al. [8] highlight the importance of incorporating human factors into continuity 
planning, which has direct relevance to change management risk assessment for cloud initiatives. Effective assessment 
methodologies examine stakeholder concerns, communication gaps, training requirements, and leadership alignment 
factors that influence migration acceptance. This evaluation should identify potential productivity impacts during 
transition phases, examining how learning curves and process adjustments may temporarily affect operational 
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efficiency. Additionally, the assessment should examine power dynamics, political considerations, and organizational 
history factors that may influence change receptiveness across different organizational segments. 

4.6. Risk Mitigation Strategy Development 

Risk mitigation strategy development focuses on creating structured approaches for addressing identified risks through 
avoidance, transfer, mitigation, or acceptance mechanisms. Effective strategy development incorporates prioritization 
methodologies that focus resources on high-impact, high-probability risks while establishing appropriate monitoring 
for lower-priority concerns. Igli Tashi [7] emphasizes the importance of integrating compliance and security mitigation 
approaches, ensuring coherent risk management across these interconnected domains. Comprehensive mitigation 
strategies should establish clear ownership for risk management actions, implementation timelines, and verification 
mechanisms that collectively ensure accountability for risk reduction activities. These strategies should distinguish 
between pre-migration mitigations (required before transition can proceed) and post-migration improvements 
(enhancements that can be implemented after initial transition). Additionally, the strategies should establish 
appropriate governance mechanisms for risk oversight, ensuring continuous evaluation of mitigation effectiveness 
throughout migration lifecycles. 

4.7. Template: Comprehensive Migration Risk Register 

A comprehensive migration risk register template provides structured documentation for capturing, tracking, and 
managing risks throughout migration lifecycles. Drawing from methodologies presented by both Igli Tashi [7] and Paul 
E. Eddie Guidry, David Vaughn, et al. [8], effective risk registers should include categorization taxonomies, severity 
classification schemes, and status tracking mechanisms that collectively enable systematic risk management. The 
template should incorporate sections for risk identification (description, category, potential impacts), risk analysis 
(probability, impact, severity rating), and risk response (mitigation approach, action plan, ownership, timeline). 
Additionally, the register should include monitoring mechanisms for tracking mitigation progress, effectiveness 
verification, and risk status changes throughout implementation phases. The template should accommodate both 
technical and non-technical risks, ensuring comprehensive coverage across infrastructure, application, data, security, 
compliance, organizational, and vendor dimensions. Example register structures should demonstrate appropriate 
granularity levels, ensuring sufficient detail for actionable management while avoiding excessive complexity that may 
impede practical implementation. 

Table 2 Risk Categories and Assessment Approaches [7, 8] 

Risk Category Assessment Focus Assessment Techniques 

Compliance Legal requirements Regulatory mapping, Gap analysis 

Business Continuity Operational disruption Recovery analysis, Dependency mapping 

Security Threats and controls Threat modeling, Control assessment 

Vendor Lock-in Future flexibility Portability analysis, Exit planning 

Organizational Change Workforce disruption Stakeholder analysis, Resistance mapping 

Implementation Timeline and budget Critical path analysis, Contingency planning 

5. Organizational Readiness Evaluation 

5.1. Skills Gap Analysis Methodologies 

Skills gap analysis methodologies provide structured approaches for identifying discrepancies between existing 
workforce capabilities and skills required for successful cloud operations. These methodologies examine both technical 
competencies (such as cloud architecture, security, and automation) and operational capabilities (such as service 
management, financial governance, and vendor relationship management). Carlos Felgueiras, André Fidalgo, et al. [9] 
present sophisticated approaches for high-order skills gap identification that have direct applicability to cloud 
migration scenarios, particularly regarding experimental and practical skill development. Their research emphasizes 
the importance of distinguishing between theoretical knowledge and practical application capabilities when evaluating 
workforce readiness for cloud transitions. Effective skills assessment should incorporate multidimensional evaluation 
techniques, examining current proficiency levels, learning capacity, and adaptation potential across various skill 
domains. This assessment should also identify critical skill concentration patterns, evaluating whether essential 
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capabilities are appropriately distributed or concentrated in specific individuals who may represent single points of 
failure. 

5.2. Governance Structure Assessment 

Governance structure assessment examines decision-making frameworks, accountability mechanisms, and oversight 
processes that collectively determine an organization's ability to effectively manage cloud environments. This 
assessment evaluates the appropriateness of existing governance models for cloud operational requirements, 
identifying necessary modifications to committee structures, approval workflows, and decision rights allocations. 
Effective governance assessment should examine alignment between technical governance (architecture review boards, 
standards committees) and business governance (investment approval, risk management) to ensure coordinated 
decision-making across these domains. Joseph W. Weiss and John Shenette [10] emphasize the importance of leadership 
team alignment in governance effectiveness, highlighting how misalignment at senior levels cascades into governance 
dysfunctions throughout organizations. This assessment should also evaluate governance documentation quality, policy 
completeness, and process maturity to identify areas requiring enhancement before cloud adoption. Additionally, the 
evaluation should examine governance scalability, ensuring that decision structures can accommodate the accelerated 
pace and distributed nature of cloud operations. 

5.3. Operational Model Transformation Evaluation 

Operational model transformation evaluation focuses on assessing the organization's ability to transition from 
traditional IT operational approaches to cloud-optimized service delivery models. This assessment examines current 
operational structures, process frameworks, role definitions, and service management practices to identify 
transformation requirements for cloud environments. Effective evaluation methodologies should examine alignment 
between existing operational capabilities and cloud operational demands across incident management, change 
management, configuration management, and capacity planning dimensions. This assessment should incorporate 
evaluation of automation readiness, examining how current operational processes might be enhanced through 
programmatic approaches available in cloud environments. Additionally, the evaluation should examine operational 
monitoring capabilities, tool integration requirements, and event management maturity that collectively determine the 
organization's ability to maintain visibility across complex cloud environments. 

5.4. Change Management Capability Analysis 

Change management capability analysis evaluates an organization's ability to effectively manage workforce transitions 
associated with cloud adoption, focusing on communication frameworks, training programs, and resistance 
management approaches. This analysis examines current change management methodologies, resource allocations, and 
success patterns to determine readiness for cloud-induced transformations. Carlos Felgueiras, André Fidalgo, et al. [9] 
highlight the importance of educational approaches tailored to specific skill development requirements, which has 
direct relevance to change management planning for cloud initiatives. Effective capability analysis should examine 
previous transformation experiences, identifying patterns of success or failure that may inform cloud adoption 
approaches. This assessment should also evaluate communication channel effectiveness, message customization 
capabilities, and feedback mechanism quality that collectively determine change receptiveness. Additionally, the 
analysis should examine training delivery capabilities, knowledge transfer mechanisms, and performance support 
systems that facilitate skill development throughout transformation periods. 

5.5. Cultural Readiness Assessment 

Cultural readiness assessment examines organizational values, behaviors, and norms that may either facilitate or 
impede successful cloud adoption. This assessment evaluates cultural attributes such as innovation orientation, risk 
tolerance, collaboration tendencies, and adaptability that influence cloud transformation receptiveness. Effective 
assessment methodologies incorporate both quantitative measurement approaches (such as cultural diagnostics) and 
qualitative evaluation techniques (such as ethnographic observation) that collectively provide multidimensional 
cultural insights. Joseph W. Weiss and John Shenette [10] emphasize the importance of leadership alignment in cultural 
transformation, highlighting how consistent leadership behaviors establish cultural direction throughout organizations. 
This assessment should examine subculture variations across organizational units, identifying potential pockets of 
resistance or acceleration that may influence adoption patterns. Additionally, the evaluation should examine cultural 
artifacts such as reward systems, performance metrics, and recognition programs that reinforce existing cultural 
patterns and may require modification to support cloud-aligned behaviors. 

 



Global Journal of Engineering and Technology Advances, 2025, 23(01), 127-138 

135 

5.6. Leadership Alignment Assessment 

Leadership alignment assessment focuses on evaluating consensus, commitment, and consistency among senior leaders 
regarding cloud strategy, implementation approaches, and expected outcomes. Joseph W. Weiss and John Shenette [10] 
provide comprehensive frameworks for evaluating leadership team alignment that have direct applicability to cloud 
initiatives, particularly their 360-degree assessment methodology for identifying alignment gaps. Effective alignment 
assessment should examine understanding consistency across leadership teams, ensuring shared interpretation of 
strategic objectives, implementation approaches, and success criteria. This assessment should also evaluate 
commitment levels, identifying potential passive resistance or hedging behaviors that may undermine transformation 
momentum. Additionally, the evaluation should examine communication consistency, ensuring that leaders present 
unified messages regarding transformation rationale, implementation approaches, and future-state benefits. The 
assessment should also identify decision-making consistency across investment approvals, resource allocations, and 
priority settings that collectively demonstrate alignment beyond verbal commitments. 

5.7. Practical Guide: Building a Cloud Competency Center 

A practical guide for building a cloud competency center provides structured approaches for establishing specialized 
organizational units that accelerate cloud adoption through expertise concentration, standardization development, and 
knowledge dissemination. Drawing from methodologies presented by both Carlos Felgueiras, André Fidalgo, et al. [9] 
regarding skills development and Joseph W. Weiss and John Shenette [10] regarding leadership alignment, effective 
competency centers incorporate both technical excellence and organizational integration capabilities. The guide should 
address competency center design considerations including organizational placement, staffing models, funding 
mechanisms, and service catalog development. This section should outline operational models for cloud competency 
centers, including centralized, federated, and hybrid approaches that align with different organizational structures and 
maturity levels. Additionally, the guide should detail competency center maturity evolution, describing how these 
centers typically evolve from initial expertise concentration to eventual enterprise-wide enablement as cloud adoption 
progresses. The practical guidance should include implementation roadmaps, success metrics, and governance models 
that collectively enable organizations to establish effective competency centers aligned with their specific cloud 
ambitions and organizational contexts. 

6. Migration Strategy Selection Framework 

6.1. Rehost (Lift and Shift) Assessment Criteria 

Rehost assessment criteria provide structured evaluation approaches for determining the suitability of direct workload 
migration without significant architectural modifications. These criteria examine technical compatibility factors 
including operating system support, virtualization requirements, and infrastructure dependencies that influence 
rehosting feasibility. Abhilasha Chaudhuri, Arijit Kant Chaudhuri, et al. [12] present decision frameworks for repair 
versus replacement that have direct application to rehost evaluation, particularly regarding cost-benefit analysis of 
maintaining existing architectures versus implementing transformational changes. Effective rehost assessment should 
examine performance implications, identifying potential degradation risks resulting from networking differences, 
hypervisor variations, or resource allocation changes in cloud environments. This assessment should also evaluate 
operational management impacts, examining how monitoring, backup, and recovery processes may require 
modification even in straightforward rehosting scenarios. Additionally, the evaluation should examine licensing 
implications, identifying how software agreements may be affected by infrastructure changes even when application 
architectures remain unchanged. 

6.2. Refactor/Re-architect Evaluation Methods 

Refactor/re-architect evaluation methods focus on assessing opportunities and requirements for architectural 
modifications that enhance cloud compatibility or enable cloud-native capabilities. These methods examine application 
characteristics including modularity, scalability requirements, performance constraints, and integration patterns that 
influence refactoring scope and approach. Abhilasha Chaudhuri, Arijit Kant Chaudhuri, et al. [12] provide structured 
decision-making frameworks that can guide refactoring evaluations, particularly regarding value assessment of 
architectural investments compared to simpler migration approaches. Effective evaluation methodologies should 
examine cloud service alignment, identifying opportunities to leverage managed services that might replace custom 
components through targeted refactoring. This assessment should also evaluate code modification requirements, 
distinguishing between minor adaptations (such as configuration changes) and substantial rewrites (such as stateless 
conversion) that influence implementation complexity. Additionally, the evaluation should examine refactoring 
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sequencing options, identifying whether modifications should occur before migration, during transition, or after initial 
rehosting depending on risk tolerance and business disruption constraints. 

6.3. Rebuild Decision Framework 

Rebuild decision frameworks provide systematic approaches for evaluating scenarios where applications should be 
completely reconstructed using cloud-native architectures and services. These frameworks examine application 
characteristics including technical debt accumulation, functional limitations, and strategic importance that collectively 
influence rebuild justification. Abhilasha Chaudhuri, Arijit Kant Chaudhuri, et al. [12] present comprehensive evaluation 
methodologies for replacement decisions that have direct application to rebuild scenarios, particularly regarding long-
term value assessment of significant redevelopment investments. Effective rebuild frameworks should examine 
business case components including capability enhancement opportunities, technical risk reduction, and operational 
efficiency improvements that collectively establish investment justification. This assessment should also evaluate 
rebuilding approach options, including service selection strategies, development methodologies, and transition 
approaches that influence implementation success. Additionally, the evaluation should examine build-versus-buy 
alternatives, ensuring that custom development is selected only when commercial solutions cannot address 
requirements with appropriate modifications. 

6.4. Replace (SaaS Migration) Analysis Approach 

Replace analysis approaches provide structured methodologies for evaluating opportunities to transition from custom 
applications to commercial SaaS alternatives. These approaches examine functional requirements alignment, 
integration complexity, customization limitations, and data migration considerations that collectively determine SaaS 
migration feasibility. Abhilasha Chaudhuri, Arijit Kant Chaudhuri, et al. [12] present decision frameworks for 
replacement evaluation that have direct application to SaaS migration analysis, particularly regarding comprehensive 
assessment of replacement implications beyond immediate functional comparisons. Effective analysis methodologies 
should examine business process alignment, identifying potential modifications required to accommodate SaaS 
workflow patterns compared to custom application approaches. This assessment should also evaluate vendor stability, 
service maturity, and roadmap alignment that collectively determine long-term sustainability of selected SaaS solutions. 
Additionally, the evaluation should examine organizational readiness for SaaS adoption, including procurement 
adjustments, governance modifications, and support model changes required for successful transitions to vendor-
managed applications. 

6.5. Hybrid and Multi-cloud Strategy Assessment 

Hybrid and multi-cloud strategy assessment provides evaluation frameworks for determining appropriate workload 
distribution across multiple deployment environments including private cloud, public cloud, and traditional 
infrastructure. Ahmad Sharieh and Eman Al-Thwaib [11] present mathematical models for hybrid-multi-cloud 
environments that enable systematic evaluation of workload placement decisions based on multiple optimization 
criteria. Their approach emphasizes the importance of quantitative assessment methodologies for environment 
selection, ensuring that placement decisions reflect objective evaluation rather than subjective preference. Effective 
assessment frameworks should examine workload characteristics including data sovereignty requirements, 
performance needs, cost sensitivity, and compliance constraints that collectively influence optimal placement decisions. 
This assessment should also evaluate management complexity implications of distributed environments, including 
monitoring challenges, security complications, and governance complexities that may reduce overall operational 
efficiency despite apparent technical benefits. Additionally, the evaluation should examine interconnection 
requirements, identifying network performance, cost implications, and reliability considerations for workloads 
spanning multiple environments. 

6.6. Phased vs. Big Bang Migration Evaluation 

Phased versus big bang migration evaluation focuses on determining appropriate transition approaches based on risk 
tolerance, business disruption constraints, and technical interdependencies. This evaluation examines workload 
characteristics including coupling patterns, data dependencies, and integration complexities that influence feasible 
separation for phased implementations. Ahmad Sharieh and Eman Al-Thwaib [11] provide mathematical modeling 
approaches that can support migration sequencing decisions, particularly regarding optimization of multiple competing 
variables that influence transition planning. Effective evaluation methodologies should examine business impact 
dimensions including service disruption tolerances, maintenance window limitations, and seasonality considerations 
that collectively determine acceptable implementation approaches. This assessment should also evaluate resource 
implications of different transition strategies, including potential duplication requirements during extended transition 
periods compared to concentrated resource needs for accelerated implementations. Additionally, the evaluation should 
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examine testing complexity implications, identifying how validation approaches may differ between incremental and 
comprehensive migration strategies. 

6.7. Decision Matrix Template for Strategy Selection 

A decision matrix template for strategy selection provides structured documentation for capturing, evaluating, and 
prioritizing migration approach decisions across application portfolios. Drawing from methodologies presented by both 
Ahmad Sharieh and Eman Al-Thwaib [11] regarding mathematical modeling and Abhilasha Chaudhuri, Arijit Kant 
Chaudhuri, et al. [12] regarding decision frameworks, effective matrices incorporate weighted evaluation criteria that 
enable systematic comparison across multiple strategy alternatives. The template should include sections for 
application characteristics (technical attributes, business importance, lifecycle stage), evaluation criteria (technical 
compatibility, cost implications, risk factors, business benefits), and strategy scoring (weighted assessments across 
rehost, refactor, rebuild, and replace options). Additionally, the matrix should include visualization components that 
enable portfolio-level pattern identification, supporting strategic decisions beyond individual application evaluations. 
The template should accommodate both quantitative assessments (such as cost projections) and qualitative evaluations 
(such as organizational alignment) that collectively provide holistic decision support. Example matrix structures should 
demonstrate appropriate granularity levels, ensuring sufficient detail for actionable guidance while avoiding excessive 
complexity that may impede practical implementation. 

Table 3 Migration Strategy Selection Guide [11, 12] 

Strategy Primary Application Scenarios Key Benefits Key Limitations 

Rehost Legacy applications, Time 
constraints 

Minimal modification, Faster 
migration 

Limited optimization 

Refactor Applications with specific cloud 
opportunities 

Enhanced capabilities, Better 
performance 

Increased development 
effort 

Rebuild Applications with significant 
technical debt 

Maximum cloud-native benefits Highest development 
effort 

Replace (SaaS) Commodity functions Minimal development, Vendor 
management 

Customization limitations 

Hybrid/Multi-
cloud 

Compliance-sensitive workloads Optimized placement, Risk 
distribution 

Increased management 
complexity 

7. Conclusion 

Cloud migration assessment frameworks provide organizations with systematic approaches for navigating the complex 
technical, financial, organizational, and strategic dimensions of cloud transitions. By integrating technical evaluation 
criteria with cost analysis methods, risk assessment approaches, and organizational readiness evaluation, these 
frameworks enable more informed decision-making throughout migration journeys. The comprehensive article 
assessment methodologies presented in this article—spanning infrastructure compatibility evaluation, application 
portfolio analysis, data migration complexity assessment, security risk quantification, and migration strategy 
selection—collectively form a structured foundation for successful cloud transformations. Organizations that 
implement robust assessment frameworks gain visibility into migration complexities before implementation begins, 
enabling more effective resource allocation, risk mitigation, and strategic alignment. As cloud technologies continue to 
evolve, assessment frameworks must similarly adapt to incorporate emerging deployment models, service offerings, 
and architectural patterns. The future of cloud migration assessment lies in increasingly integrated approaches that 
balance technical precision with business alignment, ensuring that cloud transformations deliver their promised value 
while minimizing implementation disruptions. Organizations beginning their cloud journeys should prioritize 
assessment framework development as a critical foundation for successful migration outcomes. 

References 

[1] Keting Yin, Chen Shou, et al., "A data exchange optimized approach for cloud migration," 2015 4th International 
Conference on Computer Science and Network Technology (ICCSNT), December 19-20, 2015. 
https://ieeexplore.ieee.org/document/7490730 

https://ieeexplore.ieee.org/document/7490730
https://ieeexplore.ieee.org/document/7490730
https://ieeexplore.ieee.org/document/7490730


Global Journal of Engineering and Technology Advances, 2025, 23(01), 127-138 

138 

[2] Fred Rowe, Julian Brinkley, et al., "Migrating Existing Applications to the Cloud," 2013 International Conference 
on Cloud Computing and Big Data, December 16-19, 2013. https://ieeexplore.ieee.org/document/6820975 

[3] Markus Schnappinger, Jonathan Streit, "Efficient Platform Migration of a Mainframe Legacy System Using Custom 
Transpilation," 2021 IEEE International Conference on Software Maintenance and Evolution (ICSME), September 
27 - October 1, 2021. https://ieeexplore.ieee.org/abstract/document/9609183 

[4] Judith Perera, Ewan Tempero, et al., "Quantifying Requirements Technical Debt: A Systematic Mapping Study and 
a Conceptual Model," 2023 IEEE 31st International Requirements Engineering Conference (RE), September 4-8, 
2023. https://ieeexplore.ieee.org/document/10260751 

[5] Theodoras Rokkas, Ioannis Neokosmidis, et al., "TCO savings for data centers using NFV and hardware 
acceleration," 18 January 2018. Internet of Things Business Models, Users, and Networks, November 23-24, 2017. 
https://ieeexplore.ieee.org/document/8260989 

[6] Hans Henning, Markus Zdrallek, et al., "A model to optimise CapEx and OpEx for a given quality level," 22nd 
International Conference and Exhibition on Electricity Distribution (CIRED 2013), June 10-13, 2013. 
https://ieeexplore.ieee.org/abstract/document/6683353 

[7] Igli Tashi, "Regulatory Compliance and Information Security Assurance," 2009 International Conference on 
Availability, Reliability and Security, March 16-19, 2009. https://ieeexplore.ieee.org/document/5066545 

[8] Paul E. Eddie Guidry, David Vaughn, et al., "Business Continuity and Disaster Management for Industrial 
Installations," Industry Applications Society 60th Annual Petroleum and Chemical Industry Conference, 
September 23-25, 2013. https://ieeexplore.ieee.org/document/6666009 

[9] Carlos Felgueiras, André Fidalgo, et al., "High Order Experimental Skills' Gap Identification," 2014 XI Tecnologias 
Aplicadas a la Ensenanza de la Electronica (Technologies Applied to Electronics Teaching) (TAEE), June 11-13, 
2014. https://ieeexplore.ieee.org/document/6900167 

[10] Joseph W. Weiss, John Shenette, "360-Degree Strategic Leadership Team Alignment: Profile of an Intervention 
Program," Proceedings of the 41st Annual Hawaii International Conference on System Sciences (HICSS 2008), 
January 7-10, 2008. https://ieeexplore.ieee.org/document/4439129 

[11] Ahmad Sharieh, Eman Al-Thwaib, "A mathematical model for hybrid-multi-cloud environment," 2017 8th 
International Conference on Information Technology (ICIT), May 17-18, 2017. 
https://ieeexplore.ieee.org/document/8079999 

[12] Abhilasha Chaudhuri, Arijit Kant Chaudhuri, et al., "A Decision-making Framework for Repair vs Replacement of 
Systems," 2023 OPJU International Technology Conference on Emerging Technologies for Sustainable 
Development (OTCON), February 8-10, 2023. https://ieeexplore.ieee.org/document/10114035 

https://ieeexplore.ieee.org/document/6820975
https://ieeexplore.ieee.org/document/6820975
https://ieeexplore.ieee.org/abstract/document/9609183
https://ieeexplore.ieee.org/abstract/document/9609183
https://ieeexplore.ieee.org/document/10260751
https://ieeexplore.ieee.org/document/10260751
https://ieeexplore.ieee.org/document/8260989
https://ieeexplore.ieee.org/document/8260989
https://ieeexplore.ieee.org/document/8260989
https://ieeexplore.ieee.org/abstract/document/6683353
https://ieeexplore.ieee.org/abstract/document/6683353
https://ieeexplore.ieee.org/abstract/document/6683353
https://ieeexplore.ieee.org/document/5066545
https://ieeexplore.ieee.org/document/5066545
https://ieeexplore.ieee.org/document/6666009
https://ieeexplore.ieee.org/document/6666009
https://ieeexplore.ieee.org/document/6900167
https://ieeexplore.ieee.org/document/6900167
https://ieeexplore.ieee.org/document/4439129
https://ieeexplore.ieee.org/document/4439129
https://ieeexplore.ieee.org/document/8079999
https://ieeexplore.ieee.org/document/8079999
https://ieeexplore.ieee.org/document/8079999
https://ieeexplore.ieee.org/document/10114035
https://ieeexplore.ieee.org/document/10114035

