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Abstract: Legacy systems, the cornerstones of many organizations for decades, are increasingly becoming liabilities in the 

face of evolving technologies and security threats. Modernization, the process of updating these systems, offers a path 

towards enhanced functionality, security, and efficiency. However, this transformation is not without its costs. This article 

delves into the complexities of cost-benefit analysis (CBA) for legacy system modernization. It explores the various cost 

categories, potential benefits, and methodologies for a comprehensive evaluation, ultimately aiding organizations in 

making informed decisions about modernization investments. 
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I. INTRODUCTION 

The digital landscape is undergoing a continuous transformation, demanding agile and adaptable IT infrastructures. 

Legacy systems built with older technologies and lacking modern functionalities, struggle to keep pace with this evolution. 

Organizations grapple with the decision to retain these systems, incurring ongoing maintenance costs and heightened security 

risks, or embark on a modernization journey. A critical component of this decision-making process is conducting a thorough 

cost-benefit analysis (CBA) of legacy system modernization. 
 

II. COST CATEGORIES IN LEGACY SYSTEM MODERNIZATION 

Legacy system modernization is an investment with a spectrum of associated costs. Understanding these cost categories is 

crucial for conducting a thorough cost-benefit analysis (CBA) and making informed decisions[1,10]. Let's delve deeper into both 

direct and indirect costs. 
 

A. Direct Costs: 

 Software Licensing: This category encompasses the cost of acquiring new software licenses for the modernized solution. 

It can include perpetual licenses, subscriptions, or open-source software with associated support costs. The cost might 

vary depending on the chosen platform, the number of users, and required functionalities. 

 Hardware Acquisition: Upgrading hardware infrastructure might be necessary to support the modernized system. This 

can include purchasing new servers, storage solutions, or migrating workloads to a cloud platform. Cloud-based 

solutions might require additional costs for virtual machines, storage, and network bandwidth depending on resource 

utilization[9]. 

 Project Management: Managing the modernization project entails costs associated with project planning, resource 

allocation, and vendor management. This can include salaries for project managers, consultants, and internal IT staff 

dedicated to the project. 

 Training: Transitioning employees to a new system requires training on its features and functionalities. This can involve 

in-house training sessions, external training programs, or acquiring online training materials. 

 Data Migration: Extracting, transforming, and migrating data from legacy systems to the new platform can be a 

complex and costly endeavor. Factors like data volume, complexity, and the chosen migration approach influence this 

cost[11]. 
 

B. Indirect Costs 

 Downtime and Disruption: System outages during migration can lead to lost productivity and potential revenue losses. 

Careful planning, data backup strategies, and phased migration approaches can mitigate these costs. 
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 Change Management: Employees accustomed to legacy systems might resist change and require support during the 

transition. Implementing change management strategies, addressing user concerns, and providing ongoing support can 

minimize this cost[12]. 

 Integration Costs: Integrating the modernized system with existing systems and infrastructure can be complex[3]. This 

may require custom development work, API integrations, or data mapping efforts, incurring additional costs. 

 Maintenance and Support: The cost of ongoing maintenance and support might vary depending on the chosen 

modernization approach. Cloud-based solutions might offer managed services that reduce internal IT staff workload, 

while on-premises modernization may require additional resources for ongoing maintenance. 
 

C. Additional Considerations 

 Hidden Costs: Unforeseen costs, such as data quality issues discovered during migration or complexities in system 

integration, can arise during the project [11]. A thorough risk assessment and contingency planning can help mitigate 

these hidden costs. 

 Training Effectiveness: The effectiveness of training programs directly impacts user adoption and productivity. 

Investing in comprehensive training that addresses user needs and learning styles can minimize the indirect costs 

associated with inadequate training. 

 Long-term Cost Savings: Modernization can often lead to long-term cost savings through reduced maintenance needs, 

improved efficiency, and potential licensing cost reductions compared to maintaining legacy systems. 
 

By meticulously evaluating each cost category and considering both direct and indirect costs, organizations can develop a 

realistic budget for legacy system modernization and ensure a comprehensive understanding of the financial implications of this 

critical IT investment[2,3]. 
 

III. RETURN ON INVESTMENT IN LEGACY SYSTEM MODERNIZATION 

Return on Investment (ROI) is a crucial metric in the cost-benefit analysis for the modernization of legacy systems[8]. 

Calculating ROI helps organizations assess the financial benefits derived from investing in modernizing their IT infrastructure, 

relative to the costs involved. Here's how ROI typically plays a role in these projects[5]. 
 

 
Figure 1: Return on Investment in Legacy System Modernization 

 

A. Cost Reduction: 

 Operational Efficiency: Modernized systems often require less manual intervention and maintenance, leading to lower 

operational costs. Automated processes replace outdated manual operations, reducing labor costs and increasing 

efficiency [7] [13]. 

 Energy Savings: Newer technology is generally more energy-efficient, which can significantly reduce the energy costs 

associated with running data centers and servers[7]. 
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B. Increased Revenue: 

 Enhanced Capabilities: Modern systems can handle increased volumes of business transactions without performance 

degradation, potentially increasing sales and revenue. Enhanced data analytics capabilities also allow for better business 

decisions[7]. 

 Improved Customer Experience: Modern systems often provide a better user experience, leading to higher customer 

satisfaction, retention, and ultimately, increased revenue from enhanced customer loyalty[7,10]. 
 

C. Risk Reduction: 

 Reduced System Downtime: Modernized systems are generally more reliable and less prone to failures, reducing the risks 

and costs associated with system downtime[7]. 

 Compliance and Security: Updated systems ensure better compliance with regulatory standards and improved security, 

reducing the risk of costly data breaches and non-compliance penalties[4,7]. 
 

a) Calculating ROI 

The ROI for modernizing a legacy system can be calculated using the formula: 
 

ROI= ((Total Benefits−Total Costs)/ Total Costs) ×100 
 

 Total Benefits include direct financial gains from increased revenue, cost savings, and avoided costs (such as those from 

averted system failures or breaches).  

 Total Costs encompass all expenses related to the modernization project, including software and hardware costs, labor 

costs for implementation and training, and any disruption-related losses. 
 

b) Considerations 

 Time Frame: ROI should be assessed over a realistic time frame. Benefits from modernization, like improved system 

performance and reduced maintenance costs, accrue over time[6]. 

 Qualitative Benefits: Not all benefits are quantifiable in monetary terms. Improvements in employee morale, brand 

reputation, and customer satisfaction, while harder to quantify, should also be considered as part of the ROI calculation. 

 Project Scope and Execution: The scope of the modernization and the efficiency of its execution significantly influence 

both the costs incurred and the benefits realized. Poorly managed projects can overrun budgets and fail to deliver 

expected benefits[6]. 
 

c) Example 

If an organization spends $1 million on modernizing its IT systems and subsequently saves $300,000 annually in 

operational costs, plus gains an additional $200,000 in revenue, the ROI over a three-year period can be calculated as follows: 

Total Benefits over 3 years = ($300,000 + $200,000) * 3 = $1,500,000 

ROI = (($1,500,000 - $1,000,000) / $1,000,000) * 100 = 50% 
 

 This simple example shows a positive ROI, indicating the financial viability of the modernization project. 

 In summary, ROI calculation provides a powerful tool for evaluating the economic viability of modernizing legacy 

systems, helping organizations make informed decisions about their IT investments. For more detailed guidance and 

personalized analysis, consulting with financial experts or using specialized financial modeling tools is recommended. 
 

IV. METHODOLOGIES FOR COST-BENEFIT ANALYSIS 

There is no one-size-fits-all approach to CBA for legacy system modernization. Here are some prominent methodologies: 

 Payback Period: This method calculates the time it takes for the benefits of modernization to outweigh the initial 

investment costs. 

 Net Present Value (NPV): This method takes into account the time value of money and calculates the present value of all 

future cash flows (costs and benefits) associated with modernization. 

 Internal Rate of Return (IRR): This method determines the discount rate at which the NPV of the project is zero, providing 

a measure of overall project profitability. 

 Total Cost of Ownership (TCO): This approach considers all direct and indirect costs associated with both legacy systems 

and the proposed modernized solution over their respective lifespans. 
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V. CONCLUSION 

Cost-benefit analysis is an essential tool for evaluating the viability and value proposition of legacy system modernization. 

By comprehensively assessing all cost categories, potential benefits, and conducting CBA using appropriate methodologies, 

organizations can make informed decisions about this critical IT investment. While challenges exist, a well-structured CBA can 

provide a roadmap for achieving optimal returns on modernization investments. 
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