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ABOUT THIS REPORT

This report is Harbor Research’s 
perspective of the most im-
portant trends driving pervasive 
computing, the application of 
sensors, and networked ser-
vices— what many call ‘The Inter-
net of Things’— in 2016. As part 
of our opportunity analysis work 
for clients, Harbor trains each 
analyst on the process and orga-
nizing schema that signal events, 
trends, and drivers of important 
market forces. As a research firm 
covering disruptive technology, 
we spend significant time ob-
serving industry movements, 
client challenges and successes, 
and tracking important trends.

To ring in the new year, we have 
compiled the most important 
movements and themes we 
found in 2015 and explore their 
significance in 2016. Unlike other 
predictions pieces, our objective 
was to illustrate the evolutionary 
trajectory of this phenomenon 
by showing where movement is 
already well underway and how 
that movement will impact and 
push forth wide swaths of the 
market in the immediate years to 
come. 

As always, we welcome your 
feedback, insights, and questions 
on any of our content, research, 
or analysis. Thank you for your in-
terest and for reading. 

mailto:jgroopman@harborresearch.com
mailto:jgroopman@harborresearch.com
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METHODOLOGY

This report was compiled 
through a variety of research 
inputs.: 

 » In traditional ‘think tank’ 
fashion, the entire Harbor 
team joined forces for a lively 
discussion of the key move-
ments, notable events, client 
trends, players, mergers & 
acquisitions, and themes we 
observed over 2015. Collec-
tively we compiled a list of 
more than 53 inputs.

 » A team of analysts collated 
these inputs into eighteen 
key trends by identifying 
the component ‘macro-the-
matic’ elements (e.g. Socio-
economic, Business & Com-
petitive; User/End-Customer 
Impact; and Technology) for 
each. 

 » We also compiled primary 
research content Harbor de-
veloped in 2015 as well as 
secondary research inputs 
to flesh out each trend with 
qualitative and quantitative 
supplement.

 » We used our proprietary 
Smart Systems Forecasting 
Model to run device counts 
for 2015 and 2016 and iden-
tify impacts in key verticals.  



From our perspective, 2016 is ripe for continued evolution— not 
just around the application of sensors on ‘things,’ but around the 
myriad of forces and entities inherent in the entire ecosystem driving 
a more connected world. From technological advances, to market 
proliferations and consolidations, to societal constraints to economic 
pressures, the analysts at Harbor Research have compiled the top 18 
trends and movements in 2015 that will define the Internet of Things in 
2016 and beyond.

Trends Impacting the Future of the Internet of Things: Enterprise vs. Consumer

This image depicts a variety of themes addressed in this report. The vertical axis represents the impact such 
trends will have on enterprises and business, while the horizontal axis represents the consumer and social 
impacts such developments will have. Harbor Research predicts the likelihood for widespread adoption of 
these trends depends directly on the impact they will have on both businesses and consumers.
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IoT tiptoed into the mainstream in 2015.
Despite the confusion around what IoT is (or isn’t), there are clear signals the trend is 
reaching into mainstream culture. Indeed 2015 was the year ‘Internet of Things’ was added 
to the dictionary! It was also the year we began to see mention of the term leak into paid 
advertising and TV commercials—AT&T, GE, Cisco, even Qualcomm’s ad campaign posed as 
a question to consumers: ‘why wait for a smarter life?.’ Meanwhile, some of IoT’s most central 
concepts and challenges have trickled into mainstream political discourse. Candidates 
from both political groups in the U.S., as well as politicians in other countries, are debating 
critical issues like data security, hacking, privacy, the appropriateness of surveillance within 
the ever evolving geopolitical context. These notions are fundamentally enabled by IoT 
technologies and central to IoT applications. Beyond media, we saw the first IPO of a 
consumer IoT device (Fitbit). Not unrelated, 2015 was the year electronics retailers carved 
out distinct “connected home” and/or “smart fitness” sections in their online and brick and 
mortar stores, from BestBuy to Sears to Target, even Amazon. 2015 was also the year of 
the [birth of the] Apple Watch, the introduction of chip-enabled credit cards in the U.S., 
the Internet now considered a public utility, and a 63% YOY growth rate in the purchase of 
consumer drones.

2015 brought the greatest adoption of connected products and services to date. 

According Harbor Research, some 4.3B new devices (excluding laptops and PCs) were 
connected to the internet in 2015. Thanks to a sharp decline in the cost of sensing technology 
and data processing paired with a large spike in adoption across industries, IoT adoption 
gained significant momentum in 2015.. Although IoT is still in its infancy, increased ubiquity 
is driving maturation. In 2015, HBR Analytic Services found that, of the businesses that have 
adopted IoT solutions, 82% saw an increase in efficiency and nearly 50% saw an increase 
in quality of their product. From smartphones to connected cars to drones, wearables, 
appliances, and everything in between, the Internet of Things is growing rapidly.

      
    Google Trend Graph for the search term “Internet of Things” 2013-2015 (Source: Google)

 2015 Connected Device 
Adoption

IoT Mainstream in 2015

02

01

2016 IS RIPE FOR SMART SYSTEMS AND SERVICES 
INNOVATIONS

http://time.com/4106903/dictionary-new-words-fleek/
http://time.com/4106903/dictionary-new-words-fleek/
http://www.adweek.com/news/advertising-branding/qualcomm-tries-humanize-smart-technology-first-branding-campaign-164328
http://www.adweek.com/news/advertising-branding/qualcomm-tries-humanize-smart-technology-first-branding-campaign-164328
http://money.cnn.com/2015/06/17/investing/fitbit-ipo/
http://www.cnbc.com/2015/11/17/holiday-drone-sales-are-big-boon-for-producers.html
http://harborresearch.com
http://www.verizonenterprise.com/resources/reports/rp_state-of-market-the-market-the-internet-of-things-2015_en_xg.pdf


6
smart

systems
design

2016 Internet of Things Trends Report

Harbor tracks device adoption across industries and we found Transportation and Buildings 
had the largest increases in adoption. We saw growth in ‘smart’ connected services drive 
significant change in new markets, such as retail and commercial services, and adoption 
increase rapidly in existing markets such as manufacturing, healthcare, and agriculture. 
Energy, utility, and insurance companies are responding to (and creating) incentivized 
digitization; government investment is rising; Cities around the world are awakening to 
more optimized traffic control, lower carbon emissions, and intelligent infrastructure as 
the costs of aging infrastructure rise. In particular, our research finds connected lighting 
solutions are introducing a range of new opportunities to optimize energy management 
and deliver end-to-end building management and analytics. 

2016 shows no signs of slowed adoption. A recent study by Vodafone found that 37% of 
enterprises have IoT projects targeted to go live in 2017, meaning 2016 will be the year for 
laying the technological and operational groundwork for these initiatives. Here at Harbor, 
we track and analyze device connectivity, enablement, and networked services across a 
wide variety of revenue realization categories and venues. Our IoT modeling forecast 
shows the cumulative revenue from smart systems could grow from $247.5 billion in 2015 
to a value as high as $926.5 billion by 2020.

Confusion around what IoT is  (or isn’t) persists.
The relative meaninglessness of the term ‘Internet of Things’ continued to challenge the 
deeper or more widespread understanding of the trend in 2015. In business circles, IoT is 
evermore a buzzword around which to rally, market, have board meetings, and name-
drop. As are other … synonyms? Such as ‘Digital Transformation,’ ‘Digitalization,’ ‘Ubiqui-
tous Computing,’ ‘Physical Internet,’ ‘Industrial Internet,’ ‘Connected Everything,’ ‘Industry 
4.0,’ ‘Machine to Machine,’ and so on. While leadership across industries is awakening to 
the imperative of “digital,” they are struggling to develop sustainable growth vehicles. The 
extent to which these imperatives are conceptually or clearly understood by the C-suite 
is not well developed. And that’s not to mention how such inconsistent nomenclature 
leaves consumers scratching their heads— 87% of people still have no idea what the 
Internet of Things is. 

Although it’s unlikely 2016 will be the year “Internet of Things” becomes a household name, 
we expect awareness to grow and the market to align through more vertical nomenclature: 
connected home, smart healthcare, autonomous driving, digital manufacturing, etc. As 
enterprises become more savvy, they too will demand more specificity from so-called 
“IoT service providers” to articulate the type of service offered (e.g. analytics, device 
management, service, connectivity, etc.) Across the ecosystem, maturity will beget more 
maturity.

The Internet of Things dominated mergers & acquisitions in 2015.
The M&A climate of 2015—one of numerous divestures and megamergers— can well 
be characterized by movement directly related to the Internet of Things—sensors, 
connectivity, connected products, software analytics, big data, etc. In an analysis of 1,069 
deals made in Q3 2015, Ernst & Young found that acquisitions related to IoT held the highest 

HOW WILL GREATER CLARITY IN THE MARKETPLACE 
DRIVE ADOPTION AND INNOVATION THIS YEAR?

IoT Confusion
03

Mergers & Acquisitions
04

https://www.whitehouse.gov/the-press-office/2015/09/14/fact-sheet-administration-announces-new-smart-cities-initiative-help
http://m2m-mktg.vodafone.com/barometer2015
http://harborresearch.com/are-you-prepared-for-big-changes-in-the-way-we-will-learn-work-and-innovate/
http://harborresearch.com/are-you-prepared-for-big-changes-in-the-way-we-will-learn-work-and-innovate/
https://www.accenture.com/t20150624T211456__w__/us-en/_acnmedia/Accenture/Conversion-Assets/DotCom/Documents/Global/PDF/Technology_9/Accenture-Internet-Things.pdf
https://www.accenture.com/t20150624T211456__w__/us-en/_acnmedia/Accenture/Conversion-Assets/DotCom/Documents/Global/PDF/Technology_9/Accenture-Internet-Things.pdf
http://www.forbes.com/sites/joemckendrick/2015/11/28/the-internet-of-things-dominates-recent-mergers-acquisitions/
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average value per deal: $1.2B. There were countless examples of such acquisitions by both 
tech companies and ‘non tech’ companies. Audi, BMW, Daimler acquired Nokia’s digital 
mapping technology, Here for $3B. But, perhaps most notably we witnessed consolidation 
in the semiconductor space, with mergers involving SanDisk (acquired by Western Digital); 
KLA Tencor acquired by Lam Research; CSR acquired by Qualcomm; Altera acquired by 
Intel; Freescale Semiconductor acquired by NXP 78for $11.8B. One of the biggest was 
Dell’s acquisition of EMC for $67B! 2015 was also the year we saw some behemoths such as 
Google and Amazon re-assimilate, split, refocus, even rebrand their portfolios. 

It is important to note that while ‘IoT-related’ companies were white hot in 2015, much 
of the technology was more evolutionary than revolutionary. IoT is a shiny new name to 
commemorate the convergence of IT computing, mobile computing, and telephony; the 
result of which is the latest chapter of information communications technology where the 
virtual and physical worlds meet. 2016 will no doubt bring forth the strategy execution 
envisioned in such acquisitions, but mere merging and acquiring does not spell IoT 
maturity. Success in this market is not just about replicating or scaling existing business 
models through a sensor-enabled prism, but depends on developing both forward and 
peripheral vision across value chains and ecosystems. 

2015 brought legislative rumbles to the IoT space.
By and large governments world over are struggling to comprehend the full implication 
of the Internet of Things, nevermind how to address from a regulatory standpoint. 2015 
brought some significant legislative movements in pockets, particularly in areas related to 
data and security. A few examples at varying levels of government, mandate, maturity…

 » In the US, the FTC published a report (read: not a mandate) urging companies to 
adopt best practices around security and privacy specifically pertaining to IoT-related 
scenarios. 

 » (Just in the last 2 weeks of 2015!) The EU Parliament and Council of the European Union 
have agreed on the final draft of the General Data Protection Regulation (GDPR)—to 
in the next 2 years be applied to all countries in the European Union and standardize 
practices and protections around data security, data transfer, data breech, data privacy 
and consent, identity protection, and broad sanctions. 

 » California’s DMV recently released preliminary regulations on self-driving cars—and 
proposed a ban on cars without a driver on board. The legislation also calls for tests, 
reports, and additional efforts made on the part of manufacturers, drivers, and other 
third parties.

 » The U.S. Department of Transportation and the Federal Aviation Administration now 
requires drone hobbyists to register their aircraft with the federal government of face 
unspecified penalties—a mandate previously only applicable to commercial entities

 » The US Senate just passed the Cyber Information Sharing legislation, which creates 
incentives for the private sector to share information with, and receive information 
from the federal government. 

Legislative Rumbles

HOW WILL LEGISLATION IMPACT THE DEVELOPMENT 
& ADOPTION OF SMART SYSTEMS AND SERVICES?

05

http://www.forbes.com/sites/joemckendrick/2015/11/28/the-internet-of-things-dominates-recent-mergers-acquisitions/
http://www.mercurynews.com/business/ci_29003701/merger-mania-sweeps-valley-chip-industry
http://www.mercurynews.com/business/ci_29003701/merger-mania-sweeps-valley-chip-industry
https://www.ftc.gov/news-events/press-releases/2015/01/ftc-report-internet-things-urges-companies-adopt-best-practices
http://www.natlawreview.com/article/eu-publishes-text-new-general-data-protection-regulation#sthash.tWFA7ulE.dpuf
http://www.natlawreview.com/article/eu-publishes-text-new-general-data-protection-regulation#sthash.tWFA7ulE.dpuf
https://www.dmv.ca.gov/portal/dmv/detail/vr/autonomous/auto
http://fortune.com/2015/10/19/drone-hobbyists-penalties-register-aircraft/
http://www.hldataprotection.com/2015/10/articles/cybersecurity-data-breaches/senate-passes-cisa/
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While we expect 2016 will usher in more legislative governance, policy and regulation 
are likely to remain far behind the pace (and societal consequence) of technological 
innovation. In 2016, we expect government entities will continue to implement legislation 
favoring access, sharing, encryption, and security practices which both safeguard and 
protect gubernatorial agenda. 

IoT platforms space exploded in 2015, but still highly fragmented.
The emergence of connected [any]thing dictates that companies can now track, monitor, 
and provide services around individual products and groups of products in aggregate 
across their entire fleets. This enablement, however, relies on a new class of technology- 
“IoT platforms.” As we saw in the early days of social media, there was an onslaught of so-
cial media management monitoring tools, which died out, were acquired, or consolidated 
over time as the space has matured. 

Harbor Research tracks players across the IoT ecosystem. Our database contains more than 1800 IoT 
technology providers, and over 500 IoT platforms.

HOW WILL IoT PLATFORM PROLIFERATION HINDER 
OR ACCELERATE SMART SYSTEMS INNOVATION?

IoT Platforms
06
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The same is happening in the IoT space, where we’re seeing hundreds and hundreds of 
IoT platforms emerging from companies of all sizes, backgrounds, and domains, serving 
various configurations of hardware, software, middleware, use cases, and markets.  While 
this proliferation didn’t begin in 2015, the movements by technology giants (i.e. propri-
etary development and acquisitions), brought tremendous attention and growth to the 
space in 2015. In Harbor’s database alone, we count more than 500 different platforms. As 
we have seen with platforms like Thingworx, 2lemetry, and SeeControl, larger entities will 
continue to acquire over the coming 6-8 months. 

2016 is likely to experience continued proliferation of IoT platforms as well as M&A activity, 
but maturity of the space will drive greater specialization, alliances, partner programs, and 
more precise demand. Still, in these early days, it is a survival of the fittest game where start-
ups and giants compete fiercely, and defining what success even means remains difficult. 

Consumer IoT and Industrial IoT are colliding and will continue to. 
Although consumer and industrial IoT have been largely bifurcated in ecosystem, adoption, 
and investment, 2015 saw the beginnings of the end of this distinction. Consumer 
technologies, such as gaming consoles and movement trackers are now being applied 
in industrial and commercial infrastructure because they often serve the use case better, 
and for cheaper. Microsoft’s Kinect gaming platform (known for its ability to detect specific 
types of motion), is a good example of this: DHL, for instance, is using Microsoft Kinect 
sensors to scan pallets, allowing it to determine optimal packing sequences and volume-
based shipping prices. 

Salesforce.com supports a growing Apple Watch app development platform for its customers, allowing 
businesses to design and leverage enterprise apps to support service technicians and sales reps. They are 

growing the platform to include other wearables as well. (Source :Salesforce.com)

A grocery retailer in Italy is experimenting with Kinect to detect when shoppers pick up 
one type of fruit vs. another, then use that sensor data to display relevant information on a 
digital sign above the produce. Businesses are also continuing to rely on consumer mobile 
devices in their enterprise mobility and IoT service functions. Salesforce.com, for example, 
launched a full platform for industrial service applications designed for the Apple Watch 
in 2015. In 2016, Retailers and Hospitality will continue to adopt more beacons, robotics, 

Consumer &            
Industrial IoT 

Collide

HOW WILL CONSUMER AND INDUSTRIAL ADOPTION 
OF IoT ACCELERATE EACH OTHER?

07

http://www.forbes.com/sites/aarontilley/2015/08/11/salesforce-launches-20-apple-watch-apps-for-doing-business-on-your-wrist/
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printed electronic sensors, and a host of other technologies we’ve seen in the industrial 
space. Costs and adoption pressures will continue to blend these worlds—HP will release a 
3-D printer for less than $300 in 2016—as employees will desire the tools they have at work 
in their personal lives, and vice versa.

Blockchain sets the precedent for a digital economy (way beyond Bitcoin).
A Blockchain is a distributed ledger of verifiable records and digital events developed 
and updated only through consensus. Once information is entered, it cannot be erased. 
Today, Blockchain has emerged as the legitimizing force behind Bitcoin, but this is an 
important concept to the development of IoT that must transcend the controversy and 
volatility of Bitcoin. Why? To decouple the identity of data from its architecture is where 
the deeper value of IoT lies. It implies a new economic model, where data becomes fluid 
and contextualized by the exchanges between devices, web services, and human users. 
Rendering objects smart in the context of network interactions is still fraught with issues, 
from human error to security to the integrity of intermediaries; every interaction you have 
online relies on some trusted authority, each of which has their own vulnerabilities and 
security threats. Blockchain is a model for reliable and secure data collection and brokering 
across distributed multi-party systems, based on distributed consensus of events past and 
present. Translating this kind of architecture beyond the world of Bitcoin and into other 
markets where exchange is as important as security will accelerate IoT in 2016 and beyond.

The Collaborative Economy booms… and provides a precedent for IoT.
Over the past few years, the ‘shared’ or ‘collaborative economy’ has grown to the tune of 
billions. As we will continue to see with IoT, this trend manifests technological disruption 
across all entities, from consumers to business to governments.  2015 saw continued 
disruptive growth of such services illustrating the power of collaboration and ecosystems, 
despite regulatory constraints. 

 » Uber continues to increase partnerships and geographic presence with more than 8M 
users and a $50B valuation.

 » AirBNB now values itself at $24B and may be poised for IPO in 2016.

 » Brands like BMW, Whole Foods, Walgreens, and others begin to offer shared services 
by partnering with shared economy start-ups (e.g. DriveNow, Instacart, TaskRabbit, 
Postmates). 

 » Crowdsourcing of data models was exemplified in 2015 by software companies like 
Salesforce and Amazon’s massive developer ecosystem platforms and movement in 
the weather tracking space (e.g. IBM acquiring the Weather Service). 

But this trend does not live or operate in a silo. Indeed the Collaborative Economy is made 
possible by IoT infrastructure—namely mobile devices and applications, sensors, identity 
authentication, and the cloud. As consumers continue to adopt and contribute to the ‘peer-
to-peer’ economy, they are adopting and contributing to a world in which sensors drive 
greater convenience, cost savings, efficiency, and personalized services.  

WHAT ARE THE MOST CRITICAL ARCHITECTURAL 
REQUIREMENTS FOR SMART SYSTEMS TO FUNCTION 
SECURELY AND SUCCESSFULLY?

Blockchain 

08

Collaborative Economy
09

http://harborresearch.com/has-anyone-seen-a-real-internet-of-things-ecosystem/
http://www.cnbc.com/2015/11/25/uber-talks-growth-competition-and-its-future.html
http://www.cnbc.com/2015/11/25/uber-talks-growth-competition-and-its-future.html
http://fortune.com/2015/06/17/airbnb-valuation-revenue/
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Customer experience is evolving in the direction of IoT.
2015 brought a number of important developments in the evolution of ‘customer 
experience,’ many driven by IoT technologies. Developments center around experience 
and intelligence. How companies can use data from and in conjunction with connected 
interfaces to personalize the interaction and transaction experience for consumers 
continues to be the foremost effort of marketers and brands. 

We’ve continued to see wild growth of mobile app development, the usage of which is 
up some 90% in the last 12 months, according to Comscore. 2015 was also the year that 
the U.S. began to mandate sensing technology in the transaction process, with the shift 
from swipe cards to chip cards. Another trend manifested this year was the simultaneous 
battle and convergence (read: “omni-channel strategy”) of e-retail and brick and mortars. 
E-retailers like Warby Parker and Bonobos opened digitally-enabled physical stores; 
meanwhile traditional retailers like Target and Nordstrom invested millions in their mobile 
app experiences and digital in-store infrastructure. 

Lowes’ Iris platform offers customers a solution to home management:                                                  
an intelligent control panel for all of Lowes’ connected products. (Source: Lowes)

Other retailers, such as Lowes’ Iris platform, are leveraging technology platforms to 
transcend their products and focus on selling solutions to make life easier and better 
manage the home—flood prevention, leak detection, smoke detection, and security for 
example. 

Some brands are also experimenting with entirely new form factors, such as Amazon’s Echo. 
The Echo is an upright robot/speaker/personal voice commanded assistant able to perform 
myriad tasks, from purchasing more laundry detergent to playing your favorite jazz tune 
to controlling your home security system; all through Amazon services and partnerships. 

From connected cars dashboards, to digital signage, to gamifying and augmenting the in-
store experience, we expect to see significant development in consumer-side IoT in 2016 
across industries. 

Customer Experience & IoT 

HOW WILL CONNECTED “OMNI-CHANNEL”                 
INTERACTIONS TRANSFORM CONSUMERS’ RELATION-
SHIPS WITH BRANDS? 

10

http://digiday.com/platforms/mobile-apps-driving-digital-growth-5-charts/
https://www.irisbylowes.com/
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5G: The next cellular generation is taking shape.
5G Networks are increasingly showing up on the radar as opportunities for companies 
to develop smart systems and services. Many argue 5G is critical to the realization of the 
Internet of Things and smart systems:

 » It will be able to handle 100x more mobile data than 4G can handle today

 » Its communications and processing configuration is designed to be faster, more 
efficient, flexible, scalable, with application hosting in mobile edge computing 
environments

 » 5G will be able to use multiple radio access technologies (e.g. cellular, Wi-Fi, centimeter, 
millimeter waves) 

 » The robusticity of the network enables a unified framework for seamless connectivity

While still in development, the new generation of cellular network connectivity is expected 
to deliver ultra-low latency and high bandwidth rates, opening up new opportunities for 
connected applications.

Mobile operating giants such as Verizon and AT&T are increasingly gaining interest in the 
potential use cases 5G will support; connected cars, mesh and sensor networks, augmented 
and virtual reality, and emergency broadcast services are examples. The Next Generation 
Mobile Networks Alliance expects 5G to be rolled out by 2020, which means 4G will 
continue to gain adoption over the next few years. At the same time, a host of low power 
networks supporting connected objects is emerging, and low power wide area networks 
are quickly becoming commercialized. Harbor expects 2016 will see 5G involvement and 
interest beyond mobile operators, extending into Energy & Utilities, Manufacturing,  and 
Transportation.  

Many argue 5G is critical to the realization of the Internet of Things and Smart Services because of its 
ability to support both wired and wireless communications on the same infrastructure. 

(Scource: European Commission)

HOW WILL FASTER CONNECTIVITY AND DATA       
PROCESSING DRIVE GREATER VALUE FOR ALL        
ECOSYSTEM PARTICIPANTS?

Next Generation Cellular 

11

http://spectrum.ieee.org/tech-talk/computing/networks/5g-taking-stock
https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/5g_joint_declaration_-_what_5g_is_about_2800px.jpg
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Image is the Next Frontier

Machine Intelligence evolves into ‘killer’ software app.
Artificial Intelligence and Machine Learning, what some collectively call ‘Machine 
Intelligence,’ are undergoing a radical transformation. Instead of programming machines 
to both learn and unlearn, now developers are feeding the technology inputs and letting 
it learn and evolve its response over time, or cross-reference learnings across a network 
of ‘shared intelligence.’ Computers are learning to read, write, think, and even understand 
human sensor input such as touch or hearing. Today companies are buying 50x more data 
to train AI programs in development than they were just 3 years ago. 

 » Facebook is working on a platform to describe images to blind people. 

 » Google made it on the cover of Nature with its system that could learn to play and 
master Atari games without any directions at all, simply by learning from its own 
behavior. 

 » IBM just announced it will make Watson’s machine learning and predictive analytics 
skills available to customers of its IoT Foundation cloud product via APIs. 

 » Our work here at Harbor found, for instance, that the Healthcare venue saw new 
machine learning capabilities in MRI, CT, and X-Ray machines emerge in 2015. In 
particular, the use of medical sensors, computer vision, and analytics allows doctors to 
create and interpret 3-D images far more rapidly. 

This trend is important because, although hardware and software connectivity has grown 
significantly in 2015, we are still creating and average of 2.5 quintillion bytes of data everyday 
and only using/ taking action on about 5% of it. There is a significant market need to better 
understand the value of the data, how to identify the most valueable data sources, and 
how to use it to make better decisions. Machine learning will be critical in 2016 in order 
to advance IoT analytics practice and address the profound scale of this data opportunity. 
We’ll also see successful analytics applications pervade hardware segments, powering 
everything from robots to wearables to household appliances. 

Image will be the next frontier of data capture, but remains infantile.
Visual capture, or the ability to digitally track, analyze, and leverage aesthetics and 
images (nevermind provide intelligence or services around them), remains a critical but 
underdeveloped dynamic in digital innovation. Many of the emerging technologies 
of the past few years— 3-D technology, cameras, facial recognition, computer vision, 
augmented reality, image & video analytics—are all components to sensing the look and 
feel, (not just the sentience or behavior) of our digital and physical worlds. 

In 2015, this trend manifested in the IoT space with increased adoption of cameras. Both 
suppliers and adopters of IoT-related hardware and software are investing in video 
to support greater information gathering at both the device and environment level. 
Advances in compression technologies (e.g. H.265) and video analytics software have 
enabled video to proliferate well beyond video surveillance and security applications 
into Advanced Driver Assistance Systems, machine vision systems, and into retail 

HOW WILL MORE INTELLIGENT DATA PROCESSING 
AND PREDICTION IMPACT OUR RELATIONSHIPS WITH 
MACHINES AND ORGANIZATIONS?

13

Machine Intelligence 
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http://www.bloomberg.com/news/articles/2015-12-08/why-2015-was-a-breakthrough-year-in-artificial-intelligence
http://techcrunch.com/2015/10/13/facebooks-working-on-a-tool-to-help-the-blind-see-images/
http://www.nature.com/nature/journal/v518/n7540/full/nature14236.html
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environments. GE lighting, for instance, is incorporating video into its ‘lighting as a service’ 
platform for retail environments. Smart city security applications invested some $14.7B 
in cameras this year. In the consumer market, we saw increases in adoption in connected 
home surveillance in 2015 and an estimated 37% of general consumers claim they are 
likely to purchase a connected home camera in the next 12 months.   

Although more advanced aesthetic sensing technology is still emerging, fragmented, and 
not generally decreasing in price today, the power of digitizing, sensing, and acting on the 
visual layer of reality is obviously a profound development how we all produce, consume, 
and utilize data. 

Robots are emerging (beyond manufacturing).
Companies have been using robots for a while, but only effectively in carefully designed 
settings for repetitive function. But 2015 saw emergence of robots in new industries such 
as retail, hospitality, and healthcare. As machine intelligence and connected hardware 
grow smarter and eventually able to share knowledge across devices, many businesses 
are looking at robots not just as an opportunity to increase operational insights and 
efficiency, but to eliminate human error and support labor segments with notoriously 
high turnover. 

Orchard Supply Hardware, a retail chain owned by Lowe’s, is testing its customer engagement robot, 
OSHbot to help customers search, locate, and learn about items. (Source: Orchard Supply Warehouse;  
FinancialSense.com)

2015 brought us telebots replacing call-center agents, connected industrial floor 
cleaners, automated guided vehicles (AGVs), robotic retail associates, and a host of 
robotic “personal assistants.” This trend will ramp up in 2016 rapidly on the industrial 
side particularly as the technology powering robotic learning improves. China alone has 
pledged to invest $154 billion in robotics, installing more than a million robots over the 
next few years. In addition, there are several consumer-targeted robots set to debut over 
the next 12 months, marketed as companions, elderly care, security guards, personal 
assistants, and entertainers.

Augmented reality poised to accelerate in 2016.
Augmented reality continues to capture more imagination than market share, mostly due 
to the lack of a widely adopted, agreed upon, fashionable platform. The development 
is akin to the pre-iPhone smartphone market. But 2015 brought significant movement 

WHAT ARE THE MOST IMPORTANT SOCIAL,                
EXPERIENTIAL, AND ETHICAL CONSIDERATIONS 
WHEN EVERYTHING AROUND US IS DIGITIZED? 

Robots are Emerging
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Augmented Reality
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Drones Take Flight 

for the AR space with numerous brand experimentations as well as major acquisitions 
and movement on the part of Google, Apple, and PTC. What makes AR so powerful is its 
horizontal application. Beyond games, AR can superimpose a digital information layer 
atop any environment, interaction, or situation in the physical world, rendering it critical 
to the IoT story. PTC’s recent acquisition of Qualcomm’s Vuforia for $67M underscores this 
relationship. Today we see industrial adoption in warehouses, manufacturing facilities, 
and in the field. But will we see AR take off in the consumer space? The answer relies on 
the content, the platform, and the ratio of noise to value derived from such an information 
layer. Digicapital expects the AR market to hit $150B in just 4 years. Google, Sony, 
Microsoft, Facebook, Samsung, HTC, Huawei, LG, Epson, and Motorola are all vying for this 
market, and both Microsoft and Facebook have already announced 2016 launches.

Microsoft’s Hololens is a AR/VR platform set to ship in Q1 2016 for developers (Source: Microsoft)

Drones (and drone investment) took off in 2015.
Much ado about drones in 2015. From legislative movement to retailer experimentation 
to consumer adoption, the year brought shocking growth to a technology segment 
expected to putter along just a few years ago. Investment grew nearly tenfold in 2015 
alone, according to Dow Jones VentureSource. Drones are dominating consumer 
electronics, but have application across a number of diverse industries: Retail, Real Estate, 
Fire, Police, Farming, Security, and of course, Military. Consumer adoption of drones is 
expected to grow 145% in 2016 compared to 2015, with an estimated one million new 
[FAA] registrations expected by the end of the year. As the technology around drone 
cameras, rotors, frames, controllers, and especially battery improves, this market will 
continue to … take flight in 2016 and beyond.

HOW WILL AUTONOMOUS DEVICES IMPACT THE 
ROLE OF HUMANS AND DISRUPT PRODUCT VALUE 
CHAINS?
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‘Low Power:’ A most powerful (but challenging) catalyst.
The success of the Internet of Things remains at the mercy of power consumption. Our 
need for ‘always on’ is moving more rapidly than technology is advancing. Across the 
space, we see the need for greater, more distributed, ‘smarter,’ power consumption across 
all parts of IoT infrastructure and across an array of markets such infrastructure supports. 

 » At the connectivity level: Protocols like LPWAN (Low Power Wide Area Networks) 
are critical to more efficient and scalable consumption. While Sigfox has emerged as 
the LPWAN industry leader, the landscape is crowded with start-up and incumbent 
initiatives, challenged by infrastructure and technology licensing, nevermind a mess 
of standards and standards bodies. Mesh networks, WPAN, Bluetooth, and Wi-fi 
Alliance’s recent announcement of its own low power protocol (HALOW) spur the 
standards race. For this space, 2014 it was about attracting investment, while 2015 
has been about expanding infrastructure. Harbor predicts 2016 will be about LPWAN 
actually generating customers (and revenue)… certainly attracting partnerships, 
possibly acquisition. 

 » At the hardware level: Low power beacons are growing in adoption because of their 
ability to instantly digitize environments— cities, retail, etc.— while simultaneously 
creating proximity aware context triggers. Beacons help define more efficient 
functionality at ‘the edge,’ such as data stored or specific applications delivered given 
a specific location to a specific user for their specific need. 2016 will push broader use 
cases leveraging beacon’s low-power energy… beyond sending advertisements to 
shopper’s smartphones.

 » At the chip level: Sensor, chip, battery-level power consumption remains a barrier 
to broader IoT adoption both in terms of energy and price. From large scale 
infrastructural implementations where batteries require replacement, down to the 
tiniest ‘implantable’ sensors designed to be swallowed, some of the most mission 
critical applications in IoT will call for ultra-low power wireless and sensors, even 
battery-free tech. 

Greater efficiency at the most basic level is still ripe for innovation particularly around 
harvesting energy from biological sources, radio waves, heat, vibration, and so on. Longer 
term, the issue of power consumption becomes evermore complex. As the things around 
us become imbued with more batteries and sensors, what happens when these nodes 
begin to buy and sell energy from the grid? This more autonomous allocation model 
doesn’t just offset capacity challenges, it changes the publically traded equity model of 
today’s utility industry. 

In the meantime, a shift is occurring from subscription/lump sum payments towards pay-
as-you-go models: Thanks to real-time [sensor] data tracking, most IoT platforms today 
support usage-based models wherein users pay only for the amount of product they 
use. 2016 will see even more of these real-time usage-based models across industries, 
particularly supporting devices for which overall device cost is highly associated with 
depreciation or maintenance, such as industrial machinery and other mission-critical 
equipment.

HOW CAN THE INTERNET OF THINGS DRIVE MORE 
SUSTAINABLE CONSUMPTION OF OUR PLANET’S  
LIMITED RESOURCES?

Low Power
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IoT is pushing movement across the value chain... but not without issue.
Both internally across our clients and externally, we find companies of diverse types 
are starting to invest in and provide services traditionally outside of the realm of their 
core products and services… or in order to grow their core products and services. Such 
movement sometimes requires companies to partner with ‘strange bedfellows,’ such as 
utilities companies partnering (or ensuring interoperability with) a host of home energy 
management platforms and hardware. In 2015, we saw…

 » Sports retailer UnderArmor acquire a food and fitness tracking app (MyFitnessPal) 
to “understand the evolving needs of atheletes—how they interact, how they 
consume,” explained CEO Kevin Plank. 

 » Telecom giant, Verizon created Thingspace, an IoT development platform. 

 » Walmart has open-sourced its internal platform as a service (PaaS) to drive seamless 
integrations of worksloads—a competitive move against its foremost retail 
competitor. 

 » Google has been in discussions with chip manufacturers to develop (design? 
manufacture?) their own chips. 

Of course, investment or acquisition doesn’t render companies’ immune to failure - many 
businesses are experimenting, making incremental steps, or failing. Already in 2016, we’ve 
seen Proctor & Gamble announce partnership with the Nest Thermostat for its Internet-
connected air freshener to [more efficiently’ spray while the AC is blowing air. Whirlpool 
is negotiating with detergent manufacturers to make buying laundry detergent from its 
machines easier for consumers (while driving a chunk of the revenue for Whirlpool).

The thread across all of these illustrates traditional companies driving bottom line growth 
(to core products and services) by investing, integrating, acquiring, or expanding into 
entirely new offerings and relationships. As signified to some extent, by the flurry of M&A 
activity in the IoT space in 2015, this trend will continue in 2016.  

Trends and forces shaping IoT in 2016 abound. The deeper business and societal 
opportunities of data generated by connected interfaces and devices far transcend the 
endpoints (e.g. products) themselves. The real value potential in an IoT-enabled world lies 
in the services made possible—via collaboration, partnerships, predictive intelligence, 
and entirely new value-adds, offerings, and business models. 

Today, the industry is swimming in predictions about the size and growth of this space, 
but in reality the vision of IoT remains a vision, often wrapped in sexy marketing language 
and dramaticized by press darlings like robots, drones, and augmented reality. Promises of 
a ‘connected world’ will remain just that until the technology, culture, and value catch up. 
Today, as one New York Times journalist put it, we’re still in the ‘Protoype World.’

Ultimately, the ‘many-to-many’ model of the Internet of Things requires a narrative shift. 
It requires a disruption to the current way of doing things; our existing paradigms around 
who should pay, ‘core competency,’ security, privacy, [data] ownership, technological 
architecture, and many other market levers. These themes pervade the trends discussed 
above, and will continue to define IoT adoption in 2016 and beyond.

Value Chain Movements

HOW WILL SMART SYSTEMS DRIVE COLLABORATION 
ACROSS ECOSYSTEMS TO DISRUPT AND FORM NEW 
BUSINESS AND ECONOMIC MODELS?
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An internationally recognized research, technology, and business development consulting 
firm, Harbor Research has predicted, tracked, and driven the development of the Internet of 
Things since our inception in 1984.  While our history is long, our strategy is simple: capture 
and create value by combining accurate data discovery and analysis with creative systems-
thinking. It is this mindset that has given us the privilege of working with some of the greatest 
companies in the world.

Today, we continue to work with C-level executives and top management of some of the 
world’s most consistently successful companies and innovative startups.  In the same way that 
the market has flexed and grown over the years, our services and experience have grown to 
make us the premier service organization you see today. We work with clients in a variety of 
ways including consulting, advisory, research and content development, thought leadership, 
workshop facilitation, and beyond. For more about Harbor services, or if you’re interested in 
joining our community newsletter, connect with us on any of the following channels: 

 » Website: www. harborresearch.com 
 » Emai: Info@harborresearch.com
 » Twitter: @harborresearch

Jessica Groopman: Research Director & Principal Analyst

Jessica is research director and principal analyst with Harbor Research where she heads 
research and content strategy and helps lead Harbor’s Smart Systems Lab program. Jessica 
specializes in consumer-side Internet of Things. Her current focus is the application of sensors 
and smart systems in consumer-facing businesses, with an emphasis on user experience, the 
ethical use of data, privacy, contextual marketing, automated service, and wearables. Jessica 
has helped clients in retail, hospitality, insurance, and technology understand, position, and 
act on smart systems opportunities. 

Jessica is a regular speaker, moderator, and panelist at IoT industry events. She is also a regular 
contributor to numerous 3rd party blogs and news/media outlets. Jessica is contributing 
member of the International IoT Council and FC Business Intelligence’s IoT Nexus Advisory 
Board. Jessica is featured on Onalytica’s top 100 influencers in the Internet of Things. For more 
about Jessica, visit her blog at jessgroopman.com, follow her on Twitter @jessgroopman, or 
get in touch directly.

Glen Allmendinger: President & Founder 

Glen is the president and founder of Harbor Research and has been responsible for managing 
all of Harbor’s consulting and research activities since its inception. Glen has worked with a 
very broad range of leading technology innovators, product OEMs, and service providers 
assisting them with strategy and market development for new smart product, systems, and 
services opportunities. He has participated in pioneering research and consulting work in the 
Smart Buildings, Healthcare, Retail, Transportation, Energy and Industrial arenas helping clients 
to determine the scale and structure of emerging opportunities, competitive positioning, and 
design of new business models. 

In 2005, Glen co-authored the pioneering article “Four Strategies for The Age Of Smart 
Services,” published in the Harvard Business Review. Glen has also authored thought leading 
articles for a wide range of publications including, The Economist and The Wall Street Journal, 
as well as being a frequent speaker in industry forums. For more about Glen, follow him on 
Twitter @gallmendinger or get in touch directly. 
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