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Introduction 

The technical and business promise of the Internet of Things is redefining the tech ecosystem. While 

its fingerprints can be seen from IT datacenters to boardrooms, perhaps its greatest impact can be 

seen within the embedded market, where it is changing device functionality requirements, displacing 

standard technologies, and overturning established vendor value chains. In addition, software has 

emerged as the primary labor cost center for embedded engineering organizations, forcing a 

fundamental reevaluation of incumbent development solutions and processes.  

Beyond this fundamental need to control development costs, engineering organizations must now 

also architect a foundation for the continuous delivery of business value through a new and dynamic 

medium: connectivity. The responsibilities of product development organizations now extend far 

beyond device shipment. Businesses must be to able to develop, deploy, and manage devices to 

both meet customer expectations as well as to buttress pressured profit margins. Although the 

process and technology change required for success in the IoT will vary greatly due to the 

heterogeneous nature of the market, standardized commercial software platforms such as Java will 

become an increasingly important component of time-to-value and cost control strategies. 

Exhibit 1: IoT’s Level of Importance to Product Development Strategy 
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Despite the new business potential offered by the Internet of Things, connected embedded systems 

are not new. In fact, in VDC’s recent embedded engineering survey, more than 50% of respondents 

reported current development projects involving connectivity. However, the IoT is quickly creating a 

new point of concavity in what was the industry’s gradual evolution and adoption of networking 

technologies. Now, the ecosystem at large is embracing this feature as the foundation of next-

generation systems’ new value-add. Already 60% of surveyed engineers rate the IoT as important to 

their organization’s product development strategy. With this percentage expected to continue to 

climb in the coming years, engineering organizations are already reassessing the architecture of 

their component selection and client value delivery processes. The device middleware components 

that may have once just evolved as enabling side effects of feature list-augmentation have now 

become central to engineering organizations’ pursuit of net new revenue opportunities and 

development of service infrastructure. 

 

About VDC Research 

VDC has been covering the embedded systems market since 1994. The findings from VDC’s 2013 

Embedded System Engineering Survey, capturing the input from 400 engineers, offer insight into 

leading business and technical trends impacting engineering organizations as well as the best 

practices implemented to address them. The respondents are directly involved in software and 

systems development across a range of industries including automotive, aerospace and defense, 

telecoms, medical, industrial automation, and consumer electronics, among others. 
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IoT Potential Challenged  

by Embedded Market Inertia  

The IoT is composed of much more than smart watches, thermostats, and self-driving cars. 

Manufacturing centers, utility infrastructures, and health care systems are just a few of the other 

industrial sectors that are part of this larger, interconnected web of devices. Embedded systems 

such as these often demand extended, sometimes decades-long support and specialized 

components due to the prolonged deployed lifecycles and traditionally inelastic functionality 

requirements. The resulting legacy of conservatism is at odds with the evolutionary path of the IoT. 

However, new functionality and managed services targeting enhanced monitoring, control, and 

maintenance of deployed infrastructure are rapidly replacing traditional warranty and repair services 

as the preeminent channels for both client engagement and profit. More than three-quarters of 

surveyed engineers report that their organization intends to base part of its business model on the 

IoT within the next three years. 

Exhibit 2: IoT’s Impact on Organization’s Business Models 
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Unfortunately, widespread recognition of the IoT’s potentially transformative impact does not lessen 

the difficulties facing the organizations pursuing it. In fact, many engineering organizations are 

already operating from a position of relative weakness, unable to meet schedule commitments for 

existing projects. Many traditional embedded technologies and design methodologies cannot satisfy 

expectations for today’s designs, let alone scale to address the new challenges associated with 

developing systems for the Internet of Things. As the IoT-enabling systems become increasingly 

complicated, the pressures causing schedule delays will only become more acute. The status quo 

no longer suffices.  

Exhibit 3: Current Project’s Schedule Adherence 
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Current Costs in a Rapidly Changing, 

Heterogeneous Ecosystem 

An engineering organization’s ability to maximize the potential value within the IoT economy is 

bound by its ability to navigate the entrenched ecosystem of embedded solutions and identify those 

areas wherein its investment can both accelerate time to market and maximize platform flexibility 

and reuse. Extending across the vast number of specialized device classes, the traditional 

embedded solution landscape includes dozens of runtime environments and thousands of 

processors variants. In the past, engineering organizations leveraged these broad solution sets to 

configure devices optimized for specific applications. The increasing performance and decreasing 

cost of processing and memory components have devalued much of this prior calculus and have 

begun dissolving some of the application-specific component requirements. 

In recent years, as software emerged as the biggest contributor to device differentiation, engineering 

organizations gradually shifted the allocation of their project development investments to focus on 

that domain. Software engineering labor has been the biggest contributor to growth in these 

development costs, accounting for approximately 90% of those expenses – almost a million dollars 

per project. To help control these costs (and minimize their magnification during schedule delays), 

OEMs can attempt to standardize their product portfolio around fewer hardware architectures and 

increase their adoption of commercial platforms. Not only can such changes allow committed 

resources to focus on other differentiating layers of the software stack, but it can also reduce the 

dependency on more specialized (and higher-cost) labor pools. Furthermore, the adoption of 

standard-based technologies can pay future dividends and help accelerate time to market in the long 

term by facilitating reuse of software components across projects and product lines. 
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Exhibit 4: Development Costs per Project 

 

More Developers Choosing Java 

The requirements of the devices composing the Internet of Things are changing rapidly. The 

embedded market no longer consists of dedicated-purpose devices that may or may not be 

connected. Engineering organizations and deploying enterprises must now design scalable system 

topologies that can integrate new devices and adapt to the IoT’s evolution. While these next-

generation systems are required to facilitate downstream device/node management as well as 

efficient upstream data transfer and analytics, they must also do so dynamically, allowing for more 

intelligence and flexibility in node role and workloads within sub-network architectures.  

This recognition of a need for change in legacy technologies can already be seen in the shift in 

programming languages used by embedded engineers. In the past five years, the percentage of 

engineers using Java in the embedded market has more than doubled. Embedded industry stalwarts 

such as C will certainly maintain a substantial footprint going forward given the existing software 

assets and expertise at OEMs, but the results confirm that the market is rapidly looking to new 

and/or multi-language development to satisfy the requirements of next-generation projects. 
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Exhibit 5: Languages Used to Develop Software on Current Project 

 

The system requirements that once precluded the use of Java in certain embedded devices are 

eroding. The footprint and determinism concerns that some engineers held are now being 

subjugated in recognition of the need for new development languages and middleware technologies 

such as Java that can facilitate connectivity and the creation of device-to-datacenter IoT service 

infrastructures. Oracle’s recent Java investments have also helped reduce its footprint and enhance 

the scalability and alignment of the Java Embedded solution roadmaps and libraries. 

While many aspects of embedded engineering will remain highly specialized, identifying ways to 

improve software content reuse and portability across devices is critical to maximizing value from IoT 

deployments – to both accelerate time to market and reduce recurring software development 

burdens. Object-oriented languages such as Java can help address these needs, especially given 

the introduction of Lambda expressions in Java 8, which offer developers additional means to 

develop software more efficiently. Moreover, if the value of the data generated from IoT devices is to 

be realized, the over-arching system must ideally be architected for device-to-datacenter data flows. 

For this intra-network sharing to occur efficiently, not only must devices be discoverable, but the data 

delivery interfaces must also be standardized, reinforcing the need for commercial software 

technologies such as Java. Furthermore, in this context, Java can yield additional benefits to 

engineering organizations and deploying enterprises given the commonality of the platform used at 

both the device and enterprise level.   
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Java’s Growing IoT and Embedded Ecosystem 

The existing embedded engineering resources unfortunately cannot keep pace with the IoT’s time-

to-market and content creation requirements. Already this community has been struggling to meet 

the needs of pre-IoT development projects. Now, the industry is faced with a dynamic in which not 

only does it need more efficiency, but the existing population of embedded engineers also cannot 

scale organically to meet the new software content creation requirements. Today, there are just over 

1 million embedded engineers globally, with only 35% of that community holding software 

engineering-specific primary roles. In order to adapt to the new IoT development demands and 

respond to this dearth of traditionally skilled resources, OEMs must look to new labor pools. 

The global Java community, which Oracle estimates to consist of approximately 9 million 

developers, offers an opportunity to draw upon an increasingly relevant labor and expertise pool. As 

discussed above, the value of traditional embedded engineering skill sets has already been partially 

devalued due to IoT system evolution. Now, knowledge of connectivity stacks and UI development 

often must be placed at a premium over skills such as footprint optimization. Furthermore, 

technology like Java’s virtual machines create an abstraction layer that can reduce hardware 

dependencies and the subsequent rework and optimization that would have previously required 

more traditional embedded firmware engineers. Despite the already rapid adoption of Java (by 

embedded standards), we believe that the impending blurring of the distinction between embedded 

and IT Java developers will reinforce the technology’s adoption and relevance going forward. The 

wide access to the existing ecosystem of Java tools and third-party software, combined with a 

growing embedded partner ecosystem spanning semiconductor/IP companies, tool, and 

hardware/system manufacturers will no doubt further reduce switching costs and any lingering 

reservations held within many embedded industries. 

  



Engineering Business Value in the IoT with Java 8 
white paper 

9 

 

 VDCresearch.com | 508.653.9000 

Using Java to Control Costs and Schedule Risk 

While we expect Java’s growth in product development organizations to continue based on the 

aforementioned software engineer resource gap, current adoption levels within that community show 

that engineering organizations are already leveraging the technology to address the requirements of 

more complex projects. For example, Java users reported higher rates of growth in lines of code, 

number of engineers per project, and more complex processor/SoC architectures than those 

engineers not using the language. Although not every embedded device may need the middleware 

and capabilities offered by Java (or any formal runtime), a greater percentage of new projects are 

targeting the IoT opportunity and require more sophisticated hardware and software feature sets. As 

such, we expect the adoption of more robust runtimes such as Java to continue to follow suit.  

The IoT ecosystem’s shift to Java can also present organizations with new ways to control projects’ 

costs and risks. Historically, the traditional siloed, specialized skill sets in the embedded marketplace 

placed a premium on engineer salaries in some industries. This dynamic was only exacerbated by 

the prevalence of in-house run-time technologies in certain device classes. These embedded 

industry premiums will not erode overnight, but the increasing commonality of technologies between 

the IT and embedded markets should ultimately lower job market barriers to entry and, thus, costs. 

For example, our survey indicated that, on average, embedded engineers working on projects using 

Java earned 27% less than those working on projects in which Java was not used.  

Exhibit 6: Development Costs per Project, Segmented by Current Project Language Use 
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In fact, the cost per man month of software development labor for projects using Java is 38% less 

than in those not using Java, despite the percentage of development costs attributable to software 

remaining surprisingly consistent, regardless of programming language. Not only do their lower 

wages lay the foundation for savings, but Java users also reported projects with a higher percentage 

of costs associated with licensing commercial software, suggesting that their engineering 

organizations are effectively replacing a larger percentage of needed software content with third-

party IP. 

Exhibit 7: Project Schedule Adherence, Segmented by Current Project Language Use 

 

As more embedded engineering organizations attempt to adapt their product development and 

business model strategies for the IoT, the evaluation of enterprise-class technologies such as Java 

will remain a critical mechanism for improving time-to-market and -value. In fact, Java users reported 

much better schedule adherence rates than non-Java users. As a result, not only are schedule 

adherence rates generally better for the often more complex projects that use Java, but there is even 

less financial risk associated with any delays since the average cost of software development labor 

per additional man month is also lower.  
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Conclusion 

The technical and commercial opportunities emerging from the IoT are catalyzing previously unseen 

rates of change within the embedded ecosystem. The subsequent increase in demand for new, 

more complex software stacks and applications that can enable the next-generation connected 

systems is exacerbating pressures on engineering organizations already struggling to meet time-to-

market and differentiation requirements. In many instances, these trends are challenging the efficacy 

of legacy technologies and developer resource skill sets. Engineering organizations must consider 

more wholesale solution and process changes to both adapt to this new market paradigm and avoid 

falling behind their competition in the future. 

In recent years, Java has emerged as an increasingly viable and valuable solution for both IoT-

focused and traditional embedded devices. Not only do the IoT device requirements of connectivity 

and manageability align well with the capabilities traditionally offered by the platform, but it also 

offers engineering organizations other ways to address the software development resource 

challenges that are at the heart of many issues inhibiting the market’s progress. For one, there is a 

global population of Java developers that is already almost nine times larger than the existing pool of 

embedded engineers. These developers offer increasingly relevant experiences and skill sets and 

are often available at a lower cost than traditional embedded engineers. Furthermore, Java can help 

engineering organizations shift and often lower their development cost risk by enabling access to a 

broader set of third-party solutions within the Java ecosystem and facilitating greater content reuse 

from project to project.  
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About this Report 

VDC Research is the leading IoT-focused market intelligence firm that provides engineering leaders 

and technology suppliers with research-driven insights to help guide their product development and 

technology strategies. Based on a unique blend of quantitative and qualitative analysis that offer 

granularity and breadth of coverage, VDC is organized around five practice areas, each with its own 

focused area of coverage. Together, they enable a unique 360-degree perspective of the 

opportunities and challenges resulting from The Internet of Things and M2M. For more information 

contact us at info@vdcresearch.com and visit our website at www.vdcresearch.com. 
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