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Figure 1. Internet of Things installed base, global market, in billions USD. Source: IHS Markit, 2016

It  seems that every article or report one reads these days is 
about transformation, digital or otherwise. Artificial Intelligence (AI), 
autonomous vehicles, the Internet of Things (IoT), 5G, virtual and 
augmented reality … the list goes on. All are game changers that are 
projected to spur growth in both existing and nascent markets and drive 
change in the electronics industry.  

The sense of anticipation was palpable at this year’s Mobile World 
Congress, the annual gathering of the communications sector and related 
industries. “We are at the dawn of a re-acceleration of the technology 
industry overall,” Pat Gelsinger, CEO of VMware, told Gadget magazine. 
“The next decade will see more change and new technology than in the 
last 20 or 30 years.” 

Gelsinger knows a thing or two about change. He was Intel’s first chief 
technology officer and led the company’s 80486 processor development 
team when he was just 25. 

All this change, all at once, is invigorating as it opens exciting new business 
opportunities. But it also presents challenges and raises questions 
for companies across the electronics value chain. What products and 
solutions does my company need to develop or acquire? Does my 
company have the right business model, the right strategy to compete 
successfully? Who will be my new competitors?

Most companies are asking these questions, and many are taking bold 
actions to answer them the best they can. But this next technology boom 
will be different from previous booms. For one thing, it promises to impact 
more industries as AI, IoT, and other technologies transform everything 
from insurance to retail. Also, software, data, and algorithms will be more 
central to product development. Hardware is critical, but market growth is 
no longer dependent on Moore’s Law. 

At the same time, the background noise of external non-technology 
factors will influence the pace of change and the timing of investments. 
Rising economic nationalism, uncertainty about GDP growth, interest and 
exchange rates, and political trends will play a role in determining the pace 
of growth.

Preparing for Transformational Opportunity

“We are at an inflection point,” says Frank Gens, IDC senior vice president 
and chief analyst. “Over the next three to four years, digital transformation 
efforts will no longer be ‘projects,’ ‘initiatives,’ or ‘special business units’ 
for most enterprises. They will become the core of what industry leaders 
do and how they operate.” 

Consider the IoT market. A 2016 McKinsey & Co. report estimated that IoT 
could have a positive economic impact of over $6 trillion annually until 
2025 . An earlier McKinsey report projected IoT would have an economic 
impact of as much as $11 trillion per year in 2025 . The actual hardware 
market for IoT is projected to quadruple from about 18 billion devices in 
2016 to over 75 billion by 2025, according to IHS Markit. (See Figure 1.)

The installed base of IoT devices will top $75 billion by 2025
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The market applications of IoT are many and varied, but so are the risks 
across the extended supply chain. For established OEMs and startups 
alike, that includes selecting the right IoT use case and the timing of 
the launch. For EMS providers and ODMs, it’s about delivering the right 
services at the right price to drive strong unit growth. For distributors, 
it’s about engaging with the customer early in the design process and 
delivering the right combination of parts and value-added services. 
And for component companies, it’s about providing the right set of 
components—MPUs, GPUs, FPGAs, memory, etc.—and complementary 
software. 

The sheer breadth of potential applications of IoT use cases is expanding 
the total available market (TAM) for all types of traditional hardware 
suppliers. A chipset provider, for example, may be making the same type 
of chips, but its TAM is growing, thanks to new apps and opportunities. 
Sensor prices may be dropping, but the growth in new IoT applications 
means new business opportunities.

Still, commoditization is an enemy of margins. The richer the solution 
offering, the more value the company provides. And the more value 
provided, the higher the margins. That’s why in the IoT market, the service 
component of revenue is becoming larger than the hardware component, 
according to Sam Lucero, senior principal analyst, M2M and IoT, at IHS 
Markit.

The shift from a product-based  to a service-based business model is very 
relevant to IoT applications, says Sam Lucero, IHS Markit. General Electric 
is a prime example. In 2015, the company created GE Digital, headed by 
a chief digital officer, that brought together all of GE’s digital offerings, 
including software and analytics. Digital solutions are enabling GE to 
change the aero-engine business model from selling customers an engine 
to selling them miles flown. GE equips its engines with hundreds of IoT 
sensors that generate terabytes of data. Analyzing this data allows GE to 
optimize maintenance and repair, which maximizes engine performance 

and minimizes the customer’s cost. IoT has allowed GE to transform its 
business model from leasing or selling jet engines to selling a service that 
guarantees a business outcome: safe, energy-efficient, reliable miles in 
flight. 

Electronics distributors, too, are evolving their business models. For 
instance, Avnet bought Premier Farnell in October 2016, in part to capture 
the mind share of IoT innovators. Premier Farnell offers design services 
and boards to many hobbyists—the “maker market”—with the expectation 
that a percentage of makers will develop killer apps. When they do, Avnet 
will be positioned to provide production volume parts and supply chain 
services. 

Perhaps the biggest disruption from technologies such as IoT has been 
in the semiconductor industry, which has been on an M&A binge for the 
last couple of years. A case in point is Qualcomm’s offer last October of 
$47 billion for Dutch chipmaker NXP Semiconductors. NXP is strong in the 
automotive sector, with products designed for advanced driver assistance 
systems (ADAS) and vehicle-to-vehicle (V2V) and vehicle-to-infrastructure 
(V2I) applications for autonomous vehicles. Qualcomm is counting on NXP 
to complement Qualcomm’s strong position in communications.

Similarly, Intel’s acquisitions of FPGA-maker Altera for $16.7 billion in June 
2015 and Mobileye in March 2017 position the company for growth in new 
markets. Altera brings opportunities for FPGA sales in the data center 
market, where virtual network functions enable cost-effective software 
updating as opposed to a hardware change. Mobileye’s specialization in 
sensors and cameras provides entry for Intel into the autonomous vehicle 
market.
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Figure 2. The hype cycle for emerging technologies. Source: Gartner, July 2016

Accounting for Market and Economic Realities

Of course, market growth is never linear. Fits and starts are more the rule. 
One reason is what Gartner calls the “hype cycle”—something virtually 
all emerging technologies must endure. As Gartner tells it, any new 
technology will first encounter a feverish period of giddy exuberance. This 
is invariably followed by a fall into the “trough of disillusionment,” where 
the reality of the technology—its performance, practicality, cost, etc.—
doesn’t quite match the initial promise. (See Figure 2.)

Most new technologies go through a “hype cycle” on their way to 
market growth

If it makes it through the trough, the technology will mature, realistic 
business opportunities will emerge, and the technology will settle into a 
period of market growth. IoT is still in the exuberance stage of the hype 
cycle, while autonomous vehicles and AI applications—cognitive experts, 
machine learning—are heading into the trough, according to Gartner.

Besides disillusionment, the speed of digital transformation depends on 
the strength of economic fundamentals: GDP growth, inflation, interest 
rates, and other factors. Politics, too, will likely play a role given the rise of 
economic nationalism and protectionism around the world, most notably 
in the U.S. and UK. Elections in key European nations this year—including 
France and Germany—may also add to the risks. Indeed, many economists 
are hedging their bets in their forecasts for 2017 and 2018, preferring to call 
them scenarios, as the probability of disruption is higher than usual. 

“While business needs to stay focused on strengthening qualitative 
growth factors, such as technology, innovation, and skills, possible 
disruptive forces from trade and immigration policies create substantial 
downside risk around the medium-term growth outlook,” according to the 
Conference Board.

For now, though, the outlook calls for slow to modest global growth. The 
International Monetary Fund (IMF) projects global economic growth of 
3.1% in 2017. Advanced economies, including the U.S. and Europe, are 
expected to grow by an average of 1.9% in 2017 and 2.0% in 2018. 

Growth is moderating in many emerging economies. The IMF projects 
China’s 2017 growth rate will be 6.5%, down from 6.7% in 2016. This is a 
fairly sanguine view, given China’s structural challenges as the country 
transitions from an export economy to a consumption economy. The 
strongest growth will be in India, with the IMF projecting a 7.2% pace in 
2017 and 7.7% in 2018.
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When Will the Boom Arrive?

Most discussions about digital transformation emphasize software, 
algorithms, data analytics, and user interfaces. Many companies talk 
about buying hardware that is “good enough.” That is, good enough to 
gather massive amounts of data, process it, and communicate the results 
to a node—a smartphone, car, robot, or whatever. Low latency will be 
delivered by processing on the edge of the network, close to the node. 

As discussed above, the TAM for hardware will increase as a consequence 
of the $11 trillion opportunity for IoT applications and other digital 
technologies. But is the coming digital transformation being captured in 
hardware sales yet? 

Many on the front lines of component sales are not yet seeing the impact 
of the coming digital transformation on chip sales. 

In 2016, worldwide semiconductor sales hit an all-time high of $339 
billion, even though the market grew at a sluggish 1.1% pace, according 
to World Semiconductor Trade Statistics (WSTS). What’s more, the growth 
was uneven: the Americas and Europe saw declines of 4.7% and 4.5%, 
respectively, while Japan and Asia-Pacific saw growth rates of 3.8% and 
3.6%, respectively. 

But perhaps signs of the imminent transformation are starting to 
materialize. Indeed, the WSTS data did show a healthy double-digit 
growth rate in the relatively small sensor market of nearly 23% in 2016, 
far outstripping the growth rates in any other chip category. WSTS is 
projecting sensors to post a healthy 9% growth rate in 2017, higher than 
the total market growth rate  of 6.5%. (See Figure 3.) 

Growth across the board for semiconductors  in 2017

Figure 3. Global market size, in billions USD. Source: World Semiconductor Trade Statistics,  
January 2017
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Figure 4. 2016 preliminary ranking by worldwide semiconductor design TAM, billions of  
US dollars. Source: Gartner, February 2017

Figure 5. Worldwide semiconductor revenue by electronic equipment category, 2014-2018, in millions USD. Source: Gartner, 
December 2016 (last two columns calculated by SourceToday)

Top 10 global buyers of semiconductors

Where’s the growth for semiconductors?

Where are all those chips going? In 2016, many of them went to the 
reigning hardware leaders of today’s electronic industry. (See Figure 
4.) According to Gartner, Samsung and Apple ranked first and second, 
respectively, for 2016 semiconductor consumption, followed by computing 
and communications equipment makers. Half of the top 10 
are Asia-based, which is where Apple manufactures most of its products. 
In all, the top 10 chip buyers in 2016 accounted for 38% of the world’s 
semiconductor purchases. 

But that was last year. Looking at semiconductor projections for 
the next two years by industry sector reveals the influence of the 
digital transformation trend. (See Figure 5.) In terms of total revenue, 
communications and data processing equipment dominate the market. 
But in terms of total revenue growth between 2014 and 2018, the top 
three categories are industrial, communications, and automotive, in that 
order. Communications likely captures investment in LTE, edge services, 
and other innovations. And forecasts no doubt include 5G. The industrial 

forecast likely includes IoT use cases and 
Industry 4.0 investments, while the automotive 
forecast surely captures ADAS and autonomous 
vehicle investments. 



7Thought Leadership Series

Advice for Preparing for Growth

While digital transformation is very real, it’s clearly still in the early 
stages. But it’s coming and will likely have profound consequences for 
both businesses and society. Success will depend on many things, not all 
of which can be controlled. New competitors will come out of left field, 
old ways of doing business will vanish, and customer expectations and 
demands will change. 

Based on observations of best-in-class companies and insight from 
analysts, here are a few suggestions for what to focus on:

1. Become a student of the new technologies. For instance, artificial
intelligence spans a variety of disciplines, from natural language
processing to deep learning. Most advanced AI tools are still in the lab, but
they will be released into the public domain in the next few years.

2. Think about your business as a service. As demonstrated by General
Electric and other companies, service is in vogue and perhaps will be the
business model of the future. Explore the various subscription and usage-
based models for generating revenue and the software tools and algorithm
development that will be required to support the new model. Study
companies that are on the transformation journey.

3. Think ecosystem. Product and service development will be increasingly
based on contributions from a variety of new partners—application
developers, data analytics specialists, cloud service providers—as well
as more familiar supply chain partners including suppliers, distributors,
ODMs, and EMS providers. The closer and more dynamic the relationships,
the faster and more agile the response will be to market shifts.
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