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ABSTRACT: This article explores the enduring relevance and growing opportunities in mainframe technology and 
development. Despite the rise of cloud computing, mainframes remain critical to global business infrastructure, with 
the market projected to reach $2.9 billion by 2025. The article examines the key characteristics of modern mainframes, 
essential skills for mainframe developers, educational pathways, and career opportunities in the field. It highlights the 
significant skills gap in the industry, creating favorable conditions for skilled professionals. The article also discusses 
emerging trends such as cloud integration and AI applications in mainframe environments, emphasizing the need for 
continuous learning and adaptation to new technologies for career success in this evolving landscape. 
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I. INTRODUCTION 

 
In an era dominated by cloud computing and distributed systems, mainframe technology continues to play a crucial role 
in many large-scale organizations. Despite predictions of their demise, mainframes remain a cornerstone of global 
business infrastructure, processing millions of transactions daily across various industries. A recent study by Allied 
Market Research projects that the global mainframe market size will reach $2.9 billion by 2025, growing at a CAGR of 
4.3% from 2018 to 2025 [1]. This growth underscores the enduring relevance of these systems in the digital age. 
 
The demand for skilled mainframe developers is increasing, driven by several factors: 

 Legacy system maintenance: Many critical business applications still run on mainframes and require ongoing 
support and updates. 
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 Modernization initiatives: Organizations are integrating mainframes with modern technologies, necessitating 
developers who can bridge the gap between legacy and contemporary systems. 

 Data processing demands: The volume of data processed by mainframes continues to grow, requiring skilled 
professionals to manage and optimize these systems. 

 Security concerns: Mainframes handle sensitive data, making cybersecurity expertise increasingly important in this 
field. 

 
As the mainframe landscape evolves, understanding the essential skills for this career path becomes crucial. The 
importance of mainframes in business strategy is evident, with 83% of respondents in a 2022 survey considering the 
mainframe to be important or very important to their overall business strategy. However, the same survey revealed that 
37% of organizations struggle to find skilled mainframe talent to support the demand [2]. 
 
This skills gap presents both a challenge and an opportunity. For aspiring and current mainframe professionals, 
developing a comprehensive skill set can lead to promising career prospects. This article explores the key competencies 
required for success in mainframe development and highlights the career opportunities in this specialized field. From 
mastering traditional languages like COBOL and Assembler to embracing modern DevOps practices and cloud 
integration techniques, we'll examine the diverse skill set that defines the modern mainframe developer. 
 
By delving into these critical areas, mainframe professionals can position themselves as valuable assets in a market 
where their expertise is not just valued, but essential to the continued operation of global business infrastructure. As 
organizations continue to rely on mainframes for their core operations, the demand for skilled developers who can 
maintain, optimize, and innovate on these platforms is likely to persist, making it a viable and potentially lucrative 
career choice for those interested in large-scale computing systems. 
 

 
 

Fig. 1: Global Mainframe Market Growth and Skills Demand (2018-2025) [1, 2] 
 

II. UNDERSTANDING MAINFRAMES 

 
Mainframes continue to be the backbone of critical operations across various industries, offering unparalleled 
computing power and reliability. These high-performance systems are designed to handle large-scale organizational 
calculations and data storage with exceptional efficiency and security. 
 
Key Characteristics of Mainframes 
1. High Processing Speed: Modern mainframes, such as IBM's z16 system, offer exceptional processing capabilities. 

The z16 can support up to 200 configurable processors and 40TB of RAIM (Redundant Array of Independent 
Memory), allowing for massive parallel processing and in-memory operations [3]. 
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2. Robust Security Features: Mainframes are renowned for their security capabilities. The IBM z16 introduces Crypto 
Express8S adapters and quantum-safe APIs, providing state-of-the-art cryptographic capabilities to protect against 
current and future threats, including quantum computing attacks [3]. 

3. Exceptional Reliability and Availability: Mainframes are designed for continuous operation. The z16 system 
includes features like System Recovery Boost, which accelerates image and middleware restart times, minimizing 
downtime during planned and unplanned outages [3]. 

4. Massive I/O Operations: Mainframes excel at handling enormous volumes of input/output operations. The z16 
supports up to 512 I/O cards and up to 2,000,000 I/O operations per second across 320 PCIe Gen4 lanes, enabling 
rapid data access and processing [3]. 

 

Industry Applications and Market Presence 
Despite the rise of newer technologies, mainframes remain indispensable in various industries. According to a recent 
survey by Kyndryl [4]: 

 71% of organizations consider their mainframe to be very or critically important to their overall business 
operations. 

 77% of respondents believe that their mainframe is very or extremely important for innovation in their 
organization. 

 Key industries relying on mainframes include: 
o Financial Services (28% of respondents) 
o Government (14% of respondents) 
o Healthcare (11% of respondents) 
o Manufacturing (9% of respondents) 

 The survey also revealed important trends in mainframe usage and modernization: 

 89% of organizations are in the process of modernizing their mainframe applications, with 44% focusing on 
application modernization. 

 30% of organizations plan to increase their investment in mainframe technology over the next two years. 

 42% of respondents cited security and compliance as the top benefit of running workloads on the mainframe. 
 
These statistics underscore the continued relevance and evolution of mainframe technology in the modern enterprise 
landscape. Organizations are not only maintaining their mainframe systems but actively investing in their 
modernization and expansion. 
 

 
 

Fig. 2: Mainframe Importance and Industry Distribution [3, 4] 
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III. ESSENTIAL SKILLS FOR MAINFRAME DEVELOPERS 

 
To thrive in the field of mainframe development, professionals need to acquire and maintain a diverse set of skills. 
Recent industry surveys and market analyses provide insights into the most crucial competencies for mainframe 
developers. Here's a detailed breakdown of essential skills, supported by numerical data: 
1. Mainframe Programming Languages:  

a. COBOL remains a critical skill, with a significant portion of organizations still relying on it for mission-
critical applications [5]. 

b. Modern languages integration: 48% of organizations are increasing their use of Java on the mainframe 
[6]. 

2. Database Management: 
a. Proficiency in mainframe database systems like DB2 and IMS continues to be essential for efficient data 

handling [5]. 
3. Operating Systems: 

a. z/OS knowledge is fundamental, as it remains the primary operating system for mainframes [5]. 
4. Software Development Lifecycle (SDLC): 

a. 39% of organizations have adopted DevOps practices for their mainframe applications [6]. 
b. 49% of respondents are planning to modernize their mainframe applications using DevOps tools and 

processes [6]. 
5. Debugging and Problem-Solving: 

a. Strong analytical and problem-solving skills remain crucial for mainframe developers, especially as 
systems become more complex and integrated with other platforms [5]. 

6. Mainframe Applications: 
a. Experience with mainframe-specific applications and tools like CICS, IMS, and TSO/ISPF continues to 

be highly valued in the industry [5]. 
7. Industry-Specific Knowledge: 

a. Understanding of specific industry regulations and processes is increasingly important, especially in 
sectors like BFSI (Banking, Financial Services, and Insurance), which is expected to hold a significant 
market share in the mainframe market [5]. 

 
The mainframe market is evolving rapidly, with several key trends emerging: 

 The global mainframe market is projected to grow at a CAGR of 4.3% from 2021 to 2027, indicating a continued 
demand for mainframe skills [5]. 

 North America is expected to dominate the mainframe market, suggesting strong job prospects in this region [5]. 

 The BFSI sector is anticipated to hold a significant market share, highlighting the importance of financial sector 
knowledge for mainframe developers [5]. 

 
To stay competitive, mainframe developers should focus on: 

 Continuous learning: Keeping skills up-to-date is crucial as mainframe environments evolve. 

 Cross-platform expertise: 53% of organizations are seeing an increase in data being driven to the mainframe from 
newer technologies and applications [6]. 

 Automation skills: 40% of respondents cited automating mainframe processes as a top priority [6]. 
 
The mainframe continues to play a critical role in many organizations, with 94% of respondents viewing it as a 
platform for long-term growth and new workloads [6]. By developing a comprehensive skill set that combines 
traditional mainframe knowledge with modern development practices, mainframe professionals can position 
themselves as valuable assets in this evolving landscape. 

 

Skill/Trend Adoption/Importance Rate (%) 

Java usage on mainframe 48 

DevOps adoption 39 

DevOps modernization plans 49 

Cross-platform data integration 53 
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Automation priority 40 

Long-term growth platform 94 

 
Table 1: Essential Skills and Adoption Rates in Mainframe Development [5, 6] 

 
IV. EDUCATION AND CAREER PATH 

 
The path to becoming a successful mainframe developer offers various routes, with education and continuous learning 
playing crucial roles. Recent industry insights provide valuable information about the educational backgrounds and 
career trajectories of mainframe professionals. 
 

Educational Background 
1. Degree Requirements: 

a. While a bachelor's degree in computer science or related fields is often preferred, it's not always 
mandatory [7]. 

b. Some organizations hire candidates with associate's degrees or relevant certifications, provided they 
possess the necessary technical skills [7]. 

2. Non-Traditional Paths: 
a. IBM offers programs like IBM Z Xplore, providing hands-on mainframe experience to students and 

professionals looking to enter the field [7]. 
b. Some universities offer specialized mainframe courses, with 84% of students expressing interest in 

mainframe-related careers after taking such courses [8]. 
 

Continuous Learning and Certifications 
1. On-the-Job Training and Resources: 

a. IBM provides various resources for continuous learning, including the IBM Z and LinuxONE 
Community, Master the Mainframe, and IBM Z Xplore [7]. 

b. 71% of organizations provide in-house training for mainframe skills [8]. 
2. Certifications: 

a. IBM offers certifications such as IBM Certified System Administrator and IBM Certified System 
Programmer, which are highly valued in the industry [7]. 

b. 45% of mainframe professionals hold at least one relevant certification [8]. 
3. Emerging Technologies: 

a. Skills in areas like hybrid cloud, AI, and quantum-safe cryptography are becoming increasingly important 
as mainframes evolve [7]. 

b. 63% of organizations are integrating mainframes with cloud technologies, creating demand for hybrid 
skills [8]. 

 

Career Progression 
1. Entry-Level Positions: 

a. Many mainframe developers start in roles such as application developers or junior system programmers 
[7]. 

b. The average entry-level salary for mainframe positions is competitive, often ranging from $65,000 to 
$75,000 [8]. 

2. Mid-Career and Advanced Roles: 
a. With experience, professionals can advance to roles like systems programmer, database administrator, or 

security specialist [7]. 
b. Senior mainframe professionals can earn upwards of $100,000 to $150,000 annually [8]. 

 

Industry Trends Affecting Career Paths 
1. Skills Gap and Opportunities: 

a. The mainframe industry is experiencing a skills gap as experienced professionals retire, creating 
opportunities for new entrants [7]. 

b. 59% of organizations report difficulty in finding skilled mainframe professionals [8]. 
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2. Hybrid Cloud and AI Integration: 
a. The integration of mainframes with cloud environments and AI technologies is creating new roles that 

blend traditional mainframe skills with modern computing concepts [7]. 
b. 52% of organizations are increasing their mainframe workloads, indicating continued strong demand for 

skills [8]. 
 

Metric Percentage (%) 

Students interested in mainframe careers after specialized courses 84 

Organizations providing in-house mainframe training 71 

Mainframe professionals with at least one relevant certification 45 

Organizations integrating mainframes with cloud technologies 63 

Organizations reporting difficulty finding skilled mainframe professionals 59 

Organizations increasing mainframe workloads 52 

 
Table 2: Key Statistics in Mainframe Professional Development [7, 8] 

 
V. CAREER OPPORTUNITIES 

 
The mainframe job market presents a unique landscape of opportunities, characterized by high demand for skilled 
professionals and a shrinking pool of experienced experts. This scenario is creating a favorable environment for those 
with mainframe expertise, often resulting in competitive salaries and job security. 
 

Industry Demand and Job Market 
1. Global Demand: 

a. The global mainframe market size was valued at USD 2.09 billion in 2020 and is projected to reach USD 
3.18 billion by 2028, growing at a CAGR of 5.4% from 2021 to 2028 [9]. 

b. This growth indicates a continued demand for mainframe professionals across various industries 
worldwide. 

2. Skills Gap: 
a. 71% of enterprises are experiencing difficulties in filling mainframe roles due to the skills gap [10]. 
b. This gap creates opportunities for those entering the field or expanding their mainframe expertise. 

3. Job Openings: 
a. While specific numbers vary, the scarcity of mainframe skills often results in multiple job opportunities 

for qualified candidates [10]. 
 

Industry Sectors and Geographical Distribution 
1. Key Industries: 

a. Financial Services: Banks and insurance companies rely heavily on mainframes for their core operations 
[9]. 

b. Government: Many government agencies use mainframes for processing large volumes of data [9]. 
c. Healthcare: Mainframes play a crucial role in processing healthcare claims and managing patient data [9]. 
d. Retail: Large retailers use mainframes for inventory management and transaction processing [9]. 

2. Geographical Opportunities: 
a. North America holds the largest market share in the mainframe sector, followed by Europe and Asia-

Pacific [9]. 
b. Emerging economies in Asia-Pacific and Latin America are showing increased adoption of mainframe 

technologies, potentially creating new job markets [9]. 
 

Salary Trends and Job Security 
1. Competitive Salaries: 

a. The average salary for mainframe professionals is 10% higher than other IT roles [10]. 
b. Senior mainframe developers can earn up to 39% more than their non-mainframe counterparts [10]. 
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2. Job Security: 
a. 93% of mainframe users believe it is a platform for long-term growth and new workloads [10]. 
b. This long-term commitment from organizations contributes to strong job security for skilled mainframe 

professionals. 
 

Emerging Opportunities 
1. Cloud Integration: 

a. 67% of mainframe users are in the process of integrating mainframe-based applications with cloud 
applications, creating opportunities for professionals with hybrid skills [10]. 

2. AI and Machine Learning: 
a. 59% of organizations plan to invest in AI and machine learning for mainframe environments, offering 

new career paths for mainframe professionals [10]. 
 

VI. CONCLUSION 

 
In conclusion, the mainframe industry continues to offer robust career opportunities for skilled professionals. The 
persistent demand for mainframe expertise, coupled with a significant skills gap, creates a favorable job market with 
competitive salaries and strong job security. As organizations increasingly integrate mainframes with modern 
technologies like cloud computing and AI, the field is evolving, requiring professionals to continually update their 
skills. The mainframe's critical role in key industries such as finance, government, and healthcare ensures its long-term 
relevance. For those willing to invest in developing a comprehensive skill set that bridges traditional mainframe 
knowledge with modern development practices, a career in mainframe development presents a promising and 
potentially lucrative path in the ever-changing landscape of information technology. 
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