
The Rising Demand for Embedded Software Engineers in 
Aerospace and Medical Systems: A 10-Year Outlook 

Introduction 

The aerospace and medical technology industries are undergoing profound transformations. 
From autonomous aircraft and satellite constellations to advanced surgical robots and 
implantable medical devices, the reliance on embedded software systems is increasing at an 
unprecedented rate. Over the next decade, the demand for skilled embedded software engineers 
is expected to surge, driven by advances in technology, growing safety and compliance 
requirements, and a shrinking pool of experienced engineers. 

This article explores the factors contributing to the rising demand for embedded software 
engineers, the sectors that will see the highest growth, the skills that will be in greatest demand, 
and why embedded software expertise will remain a cornerstone of both aerospace and medical 
innovation through 2035 and beyond. 

1. Embedded Software: The Backbone of Aerospace and Medical Systems 

Modern aerospace and medical systems are not just mechanical constructs; they are complex, 
intelligent machines powered by embedded computing platforms. These systems include: 

• Flight control systems 
• Navigation and communication systems 
• Mission computers and distributed control systems 
• Health monitoring and fault-tolerant architectures 
• Medical imaging systems and infusion pumps 
• Implantable devices and robotic surgical platforms 

Each of these requires highly reliable, deterministic, real-time software — written, tested, and 
verified under strict regulatory oversight. Unlike typical application software, embedded 
aerospace and medical software must meet high-integrity levels, often under standards such as 
DO-178C, DO-254, MIL-STD-498, NASA 7150.2, IEC 62304, ISO 13485, and FDA software 
guidance. 

Embedded software engineers who understand hardware-software interaction, low-level system 
behavior, timing, concurrency, and certification requirements are essential to the development 
and maintenance of these systems. 

2. Market Drivers: Why Demand Is Accelerating 

A. Growth in UAV and UAM Platforms 

Unmanned Aerial Vehicles (UAVs) and Urban Air Mobility (UAM) platforms are proliferating 
rapidly. Companies like Joby, Archer, and Zipline are deploying increasingly autonomous 
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systems, all of which depend on embedded software to handle flight control, navigation, and 
sensor integration. 

B. Space Commercialization and Satellite Proliferation 

The space sector is experiencing a renaissance, with commercial entities like SpaceX, Blue 
Origin, and OneWeb launching thousands of satellites into orbit. These systems rely on 
embedded software to manage power systems, telemetry, onboard autonomy, and fault detection. 

C. Defense Modernization Programs 

Defense agencies around the world are modernizing their fleets. Programs like the Joint All-
Domain Command & Control (JADC2), Next-Gen Air Dominance (NGAD), and various missile 
defense systems are highly software-driven. Embedded software engineers are central to 
mission-critical avionics, electronic warfare systems, and secure communications. 

D. Medical Device Innovation and Regulation 

The healthcare sector is seeing an explosion of innovation in embedded medical technologies, 
from pacemakers to wearable diagnostics. With regulatory oversight by the FDA, embedded 
engineers are critical for designing, testing, and verifying software for safety and efficacy under 
IEC 62304 and ISO 14971. 

E. Increasing Certification Complexity 

Regulatory and compliance pressures are mounting. The FAA, EASA, DoD, and FDA are 
enforcing more rigorous processes around DO-178C, DO-330, IEC 62304, and system safety 
standards. Skilled embedded engineers are required to build systems that not only work — but 
are provably safe and compliant. 

3. The Embedded Talent Gap: A Looming Workforce Challenge 

A major contributor to the anticipated shortfall is the shrinking pool of experienced engineers. 
Many embedded software engineers who built their careers in the 1980s and 1990s are now 
retiring. Universities are producing fewer graduates trained in low-level programming, memory 
management, and real-time system design. Instead, educational focus has shifted toward high-
level app development, cloud computing, and data science. 

This leaves a growing gap between the number of embedded systems required and the engineers 
capable of building and certifying them. 

Key Pain Points: 

• Shortage of engineers with DO-178C, DO-254, MIL-STD, or IEC 62304 experience 
• Difficulty finding talent who can work close to the metal (bare metal, RTOS, etc.) 
• Lack of familiarity with deterministic programming and concurrency controls 
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• Limited experience in verification and validation under strict process constraints 

4. Technical Skills in Highest Demand 

Embedded aerospace and medical software engineers of the next decade will need a strong 
foundation in the following areas: 

A. Real-Time Operating Systems (RTOS) 

Knowledge of RTOSs like VxWorks, Green Hills Integrity, Deos, RTEMS, and medical RTOS 
platforms will remain critical. 

B. C and C++ Mastery 

C remains the dominant language for embedded applications. Engineers must understand 
memory layout, pointers, and direct register manipulation. 

C. Hardware Integration 

Understanding I/O protocols, memory-mapped peripherals, timing interfaces, and debugging 
with oscilloscopes, JTAG, or ICE tools. 

D. Safety and Certification Standards 

Working knowledge of DO-178C, DO-330, ARP4754A, MIL standards, IEC 62304, and FDA 
guidance is essential. Engineers must write certifiable code and produce artifacts such as 
requirements traces, test procedures, and verification matrices. 

E. Static Analysis and Tool Qualification 

Experience using tools like LDRA, VectorCAST, Polyspace, and understanding tool 
qualification under DO-330 and FDA-recognized standards. 

F. Systems Thinking 

Understanding how software interacts with mechanical, electrical, and communication 
subsystems — and how to model those interactions for safety and performance. 

5. Industry Outlook: Key Sectors Driving Growth 

A. Commercial Avionics 

Avionics refresh programs, autonomous navigation systems, and improved pilot-assist features 
all require embedded software expertise. 
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B. Military and Defense Systems 

Many platforms are undergoing digital modernization, retrofitting legacy systems with new 
sensors, mission computers, and avionics buses. 

C. Space Exploration and LEO Constellations 

NASA, ESA, and private space companies rely on robust, radiation-tolerant embedded systems. 

D. eVTOL and Urban Mobility 

Companies building electric vertical takeoff and landing craft are hiring embedded software 
engineers for everything from propulsion control to fault-tolerant navigation. 

E. Medical Devices and Digital Health 

Growth in implantable devices, surgical robotics, connected diagnostics, and AI-assisted imaging 
systems is driving significant demand for embedded engineers with both healthcare and 
certification experience. 

6. Emerging Trends Shaping the Future 

A. Model-Based Design 

Model-based systems engineering (MBSE) and tools like Simulink and SCADE will augment — 
not replace — traditional embedded programming. Engineers who can bridge both will be in 
demand. 

B. Cybersecurity for Embedded Systems 

As more platforms become connected, embedded systems must include secure boot, encrypted 
comms, and intrusion detection at the hardware/software level. 

C. Modular Open Systems Architecture (MOSA) 

Initiatives like FACE and SOSA are pushing avionics toward reusable, modular platforms. 
Engineers must design with reuse and integration in mind. 

D. Autonomy and AI at the Edge 

Edge computing platforms are bringing basic AI capabilities into real-time embedded contexts. 
This is especially important in both aerospace (e.g., autonomous UAVs) and healthcare (e.g., 
diagnostic edge devices). 
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7. Career Longevity and Strategic Value 

For embedded software engineers, aerospace and medical systems represent enduring, mission-
critical career paths. While web technologies evolve rapidly, safety-critical embedded systems 
have life cycles that span decades. Aircraft and implantable medical devices delivered in 2030 
may still be in use in 2060. 

Moreover, as national security and public health increasingly depend on resilient embedded 
infrastructure, engineers with cross-domain expertise in aerospace, defense, and medical 
certification will become indispensable. 

Conclusion: Engineering the Future 

The demand for embedded aerospace and medical software engineers is not a temporary spike — 
it’s a sustained, long-term trend fueled by innovation, complexity, and regulation. As autonomy 
expands, space becomes commercial, defense systems digitize, and healthcare becomes smarter, 
the embedded engineer will be at the center of it all. 

Engineers who embrace embedded systems — who enjoy getting close to the metal, working 
within constraints, and building rock-solid code that earns certification — will find themselves 
not only in demand but in a position to shape the future of flight, medicine, and defense. 

If you’re a current or aspiring embedded software engineer, now is the time to level up, stay 
sharp, and dig deep — because the sky (and human health) is no longer the limit. It’s your job 
site. 
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