
Making Sense of Industrial 
IoT Platforms
Our IIoT systems—and all of the disparate assets that contribute to them—are growing more complex. This is 

a good thing. More capabilities. More connectedness. More gains. But as that complexity grows, so does the 

need for overarching platforms to support the software and enable the people driving the digitalization efforts  

to make sense of it all (and make money in doing so). This report will help.
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Reimagining the product

  Digital technology is both friend 
and foe: highly disruptive, yet it 
cannot be ignored. Companies that 
fail to make use of it put themselves 
in the line of fire for disintermedia-
tion or even eradication. But digital 
technology also offers the greatest 
opportunity to reposition incumbent 
product-making businesses through 
a reimagining of how the next 
generation of products—from light 
bulbs to packaging machines—are 
conceived, manufactured, distrib-
uted and supported.  

Accenture’s Eric Schaeffer, global 
lead for the company’s Products 
Industry X.0 and Supply Chain 
and Operations consulting practice, 
believes that traditional products are 
transforming into smart connected 
products and ecosystem platforms at 
a rate much faster than most orga-
nizations think. Schaeffer, together 
with David Sovie, global high-tech 
industry lead for Accenture, recently 
released the book Reinventing the 
Product, which makes a compelling 
case for companies to rethink their 
product strategy, their innovation 
and engineering processes, and 
organizational cultures in order to 
build future generations of “living 
products.” 

We caught up with Schaeffer at 
the 2019 Hannover Messe trade 

fair in Germany. Here’s what 
Schaeffer had to say about how 
companies can best compete in 
the coming age of intelligent and 
potentially autonomous products 
that provide the more personalized 
and compelling experiences that 
today’s users, consumers and indus-
trial enterprises expect.

Q       It’s been two years now 
since the publication 

of your book Industry X.0, in 
which you explored the essential 
aspects of the Industrial Inter-
net of Things (IIoT), and how 
companies could begin to realize 
value from the implementation 
of digital technologies. What do 
see that has changed since then? 
Has industry progressed?

A The first stage of digital 
transformation is about 

leveraging digital into your own 
operations to drive new levels of 

efficiency. That is Industry X.0. 
I think we now see evidence of 
that, and when you walk around 
Hannover Messe, you see that the 
idea is no longer forward-look-
ing—it’s really happening. Many 
of our clients have implemented 
such technologies, but I think the 
issue they’re finding today is how 
to scale from proof-of-concept or 
from success in one plant to the rest 
of their manufacturing footprint. 
We’re now helping our clients to 
achieve scale and to make sure they 
get a return on their investment—
that these projects impact their 
bottom line.

The second stage, which was also 
explored in the Digital Transfor-
mation Initiative work we did with 
the World Economic Forum a few 
years ago, is embedding digital 
technologies into products and ser-
vices. This is the central theme of 
Reinventing the Product. Stage three 
is moving to the outcome- based 
economy. I’m not sure we’re there 
just yet, but we’re now seeing hints 
of it. 

Today we are being asked by our 
manufacturing clients to help them 

 How do I deliver products  
as services? How do I  

leverage artificial intelligence  
in my product to deliver  

a new experience?
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drive their innovation and growth 
agenda by leveraging digital tech-
nology. They’re asking: How do I 
deliver products as services? How 
do I leverage artificial intelligence 
in my product to deliver a new 
experience? This is based not on 
my thinking that this is going to 
happen, but more on our clients 
saying: We’re transforming our-
selves, now how do we transform 
our products and services to cap-
ture the new value spaces we see 
out there?  

Q       So when you say smart 
products, you’re refer-

ring to consumer products as 
well as those used by organiza-
tions—everything from a smart 
tennis racket to an electric car, 
an air compressor or a packag-
ing machine?

A It can be any kind of prod-
uct. We’re working on this 

same issue with our life sciences, 
pharmaceutical and med-tech 
clients as well as those who make 
consumer goods, automobiles 
and industrial equipment. I think 
they’re all seeing that there’s some-
thing out there for them. 

Let’s take automotive. Everybody 
talks about it because it’s some-
thing everyone can relate to. But 
with the rise of car-sharing and the 
connected electric car, we’re seeing 
that both the original equipment 
manufacturers (OEMs) and the 

tier-one suppliers are thinking 
about the products of tomorrow. 
Faurecia, for example, makes car 
seats and is wondering what ser-
vices they can provide inside the 
vehicle, and how they should repo-
sition their products. The central 
questions are now: What is the 
Faurecia experience inside the vehi-
cle, and what are the value-added 
services we can provide to the 
OEMs that they can they provide 
to their customers. 

Q        You mentioned life sci-
ences, food and beverage, 

and consumer packaged goods 
companies. What does the idea 
of a smart, connected product 
mean for a company that makes 
medicines, breakfast cereal, 
or shampoo?

A It might not mean con-
nected consumer products 

for a food and beverage company, 
although take a look at Unile-
ver, which provides connected 
and smart coffee machines for 
the vending business. Or look at 
Drinkworks, which is the joint 

venture between AB InBev and 
Keurig in the United States. 
Drinkworks is creating a smart 
connected product around cock-
tails, but it’s their intent is to make 
this a platform for the home expe-
rience and then open it up to other 
brands. Then, once you’ve done 
this for cocktails can you do the 
same thing for beer? They’re asking 
what other services they can pro-
vide, and how can they continue to 
expand their footprint in the home 
but outside of their core business. 
Also, when you look at the future 
of food, it’s all about wellness 
and health. How does that drive 
new opportunities?

Q       One of the terms you intro-
duced in Industry X.0 was 

that of the “living product.” Can 
you unpack that concept a bit 
for us?

A Whether we call it a living 
product, Product X.0, or 

a smart connected product, it’s all 
about how intelligence and expe-
rience are transforming products 
and providing manufacturers the 

It’s all about how intelligence and 
experience are transforming 

products and providing
 manufacturers the opportunity

 to tackle new value spaces. 
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opportunity to tackle new value 
spaces. We’ve developed an ana-
lytical framework that we call 
the Product Reinvention Grid, 
which combines Product IQ , or 
intelligence quotient, increasing 
from traditional products to those 
that are connected, intelligent and 
autonomous. 

We plot the IQ against the 
Experience Quotient, or EQ , 
which involves moving from 
outputs to outcomes. Selling ser-
vices on top of your product is a 
first step on the EQ scale. The 
second step is selling product as 
a service, another way of moving 
from outputs to outcomes. The 
last step is around the ecosystem 
and how your product is either 
leveraging services or components 
from your ecosystem partners, or 
your product is becoming a part 

of an ecosystem. That ecosystem 
can be a closed ecosystem around 
your product and your brand, or it 
could be a more open ecosystem 
and you are just part of the overall 
value chain. You’re providing more 
and more experience to the end 
user, and that end user can be a 
consumer or a business. 

When you combine the two, 
you drive what we call the Product 
Reinvention Quotient, which is the 
sum of the IQ and EQ.  The higher 
the Product Reinvention Quotient 
the more change it calls for relative 
to a traditional offering—both 
from a product perspective because 
the product architecture will be 
completely different, but also from 
a business model perspective, as it 
opens up new business models. 

In the end, we’ve identified five 
different values spaces that smart 

connected products support, 
none of which are better than 
the other. They can all be profit-
able but they all have their own 
rules of the game. Therefore, you 
need to choose as a manufacturer 
which of these new value spaces 
you want to play in. 

Q        Is this really the choice of 
the company, or does the 

type of product one manufactures 
dictate the sort of value spaces 
that are most suitable? 

A Companies need to choose 
where they want to go, and 

also where their product road 
map allows them to play. I think 
it’s the combination of the two. 
My partner in crime [coauthor 
David Sovie] contends that today 
all manufacturers go to market 
in essentially the same way: they 
sell a product and they sell a bit of 
service to go on top of the prod-
uct. Tomorrow, manufacturers 
will have to play in different value 
spaces, with each value space 
underpinned by a specific business 
model. They will have to go to 
market in multiple ways, which 
brings added complexity. So, man-
ufacturers must look to deliver 
similar capabilities through multi-
ple different models, which may be 
outcome-based, transaction-based, 
service-as-a-product or product-
as-a-service.   
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  Equipping objects with com-
puting devices that enable them 
to transmit data over the inter-
net has promised—for years—to 
revolutionize the way businesses 
operate and individuals live. And 
although the IIoT is clearly affect-
ing our personal lives—via smart 
phones, connected thermostats, 
wearable fitness trackers, and 
even water bottles that monitor 
our drinking habits—it has been 
slower to reach ubiquity than 
experts predicted, and far slower 
than expected to take hold among 
industrial businesses.

In 2012, IBM predicted 1 tril-
lion connected devices by 2015. 
We didn’t get close to that number. 
In early 2017, Gartner forecast 50 
billion devices by 2020, but even 
that prediction might be optimis-
tic. Electronic Component News 
has since estimated 25 billion IoT 
devices by 2020. And according to a 
Cisco study, 61% of IT and business 
decision-makers admitted they had 
“barely scratched the surface” of what 
IoT could do for their companies.

If it has such game-changing 
potential, why have businesses been 
slow to deploy IoT technology? 

One reason has been the fact that 
powering the IoT revolution could 
demand 25 billion, or 50 billion, or 
1 trillion batteries.

That’s no small problem.
Let’s think through one of the 

implications of IBM’s trillion-device 
forecast. That’s a trillion batteries 
needed to keep those trillion IoT 
sensors collecting, analyzing and 
sending data. Now, let’s talk battery 
life. A paper presented at the 2017 
Kyoto Symposium on VLSI Circuits 
described new methods the industry 
is working on to extend battery life to 
10 years for IoT devices. In fact, the 
paper’s title is: “Reaching 10 Years of 
Battery Life for Industrial IoT Wire-
less Sensor Networks.” 

Even if we assume the paper’s 
authors are correct in their predic-
tion, and the industry eventually 
achieves its goal of a 10-year lifes-
pan for the average IoT battery, 
guess how many batteries would 
need to be replaced every day in a 
trillion-device world? 

273,972,603
Even worse, if industry falls 

short of that goal and delivers only
a two-year battery lifespan, that 

means every person on the planet 

(all 7.4 billion) is changing a battery 
every five days. In a best-case sce-
nario, powering 1 trillion IoT devices 
would require replacing 274 mil-
lion batteries every day. And that’s 
assuming those batteries all reach 
their full 10-year life expectancies. 

Clearly, this is not a feasible plan.
Let’s explore another weakness 

inherent in most IIoT networks: 
the lack of cohesion among the var-
ious components in IoT devices.

For an IoT network to work 
optimally, the entire ecosystem—
wireless sensors, data capture/
analytics tools, software—should 
be unified…designed at the system 
level to work as a unit. Unfortu-
nately, many IoT sensors are built 
with a component-level focus—
pulling together disparate parts, 
made by different manufacturers 
and built with different specs and 
applications in mind.

This lack of system-level unifi-
cation in IoT design falls short for 
two reasons:

1. Not all components will   
necessarily work together to  
prolong battery life
Yep…the persistent battery prob-
lem. This aspect of the problem 
involves a unique set of challenges.

With existing, commercially 
available parts, the combined 
energy needed to power all of a 
sensor’s operations—data sensing, 
processing, memory, wireless com-
munication—necessitates a battery, 

The battery problem  
in IIoT solutions
By Brian Alessi, Everactive director of marketing
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particularly if this sensor is built 
using disparate components from 
different sources.

Some manufacturers are devel-
oping components for wireless IoT 
sensors billed as “ultra-low-power,” 
and that’s great. But when an end-
user pulls together a set of disparate 
components, we’re back to the bat-
tery problem.

The microcontroller might be 
built for low-power consumption, 
but what if the radio or tempera-
ture sensor or clock chip isn’t? 
Ultimately, despite the burdensome 
integration effort, today’s available 
technology simply does not allow 
an end-user to build a useful, fully 
integrated sensor network that 
leaves the battery behind.

2. A sensor built on disparate 
components could lead to a subop-
timal system
Another weakness in sensors built 
from disparate components is that 
these sensors often can’t effectively 
respond to the inevitable challenges 
an IoT network will face.

Imagine, for example, that 
within some of your wireless sen-
sors the data-processing capability 
is becoming overloaded. If your 
system is comprised of disparate, 
standalone hardware and software 
components that don’t communi-
cate seamlessly with each other, you 
might have difficulty solving that 
problem—and you might not even 
be alerted that the issue exists. The 

data-processing tools will simply 
continue working as hard as they 
can to meet the demand until they 
fail, and none of the other parts of 
your system will come to help.

Now imagine that your entire IoT 
network is built as a unified eco-
system—with all pieces designed 
to work together, from data acqui-
sition to processing to analysis 
to transmission.

In this type of cohesive environ-
ment, you can much more easily 
modulate and adjust your system to 
meet your changing needs. If some 
of your processors are becoming 
overloaded, the system can trans-
fer some of the data-processing 
workload to less-taxed areas of 
the system.

THE TWO-PRONGED 

SOLUTION TO IIOT: 

BATTERYLESS SENSORS, 

SYSTEM-LEVEL DESIGN

Due in large part to the two 
related weaknesses we’ve discussed 
here—the need for batteries to 
power every IoT sensor, and the 
fact that most IoT networks aren’t 
built as cohesive systems—the 
current approaches to IIoT won’t 
allow the technology to scale 
cost-effectively, and will, in fact, 
create many ongoing challenges 
and costly setbacks over time.

What the industry needs, then, 
is a two-pronged solution to make 
IoT feasible for manufacturing and 
other industrial facilities.

Challenge: We need sensors that 
won’t ever require batteries.

Batteries are often the limit-
ing factor in how much and how 
cost-effectively an IoT infrastructure 
can scale. True ubiquitous sensing 
will require devices that generate 
power through some means other 
than a built-in battery. Consider the 
game-changing nature of being able 
to ramp up deployment of IoT sensors 
everywhere without the need to add, 
monitor or replace a single battery.
• 50 billion IoT devices worldwide: 

0 batteries needed
• 1 trillion IoT devices worldwide: 0 

batteries needed
• Most importantly, your facility’s 

10,000 IoT devices: 0 batter-
ies needed
Solution: Self-powered sen-

sors that can run indefinitely by 
harvesting energy from their imme-
diate environment.

Challenge: We need an end-to-
end IoT solution that works as a 
unified ecosystem.

Once we have solved the battery 
problem, the next goal is to migrate 
away from the industry-standard 
approach of cobbling together an 
IoT infrastructure from a series of 
disparate pieces of hardware and 
software—and instead look for a 
unified, end-to-end system.

Solution: An out-of-the-box IoT 
platform that works as a seamless 
unit—from hardware to software, 
from data acquisition through data 
analysis.   
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We live in the future
By Verl McQueen, product marketing manager at Aras

  Much of what has been por-
trayed in science fiction has 
become reality. Household robots, 
push-button food and drink, appli-
ances that we can talk to, wearable 
telecommunication devices, 
autonomous vehicles, even hydro-
gen-powered flying taxis, which are 
currently in development…ready 
for test flights as soon as govern-
ments offer regulatory approval.

Getting here took fifty plus 
years of hard work, investment and 
developing digital tools. Similarly, 
companies are undergoing digital 
transformations to control the 
operational lifecycle of their prod-
ucts and to prepare for the future. 
They understand that to build more 
sustainable products, sustain stra-
tegic change and generate future 
business value, they must enable 
complete information of the end-
to-end lifecycle of their products. 
They must enable a digital thread 
of actionable data, communicated 
to internal and external stakehold-
ers throughout the lifecycle.

Along the way there have been 
failures. According to a recent Forbes 
feature, 84% of companies fail at dig-
ital transformation. And in a 2018 
McKinsey global survey of 1,733 
business executives, only 3% feel they 

completely succeeded in this respect. 
In a Harvey Nash study, two thirds 
of respondents were making tech-
nology plans to deal with growing 
market unpredictability; specifically, 
they were looking to address unpre-
dictability by “creating a more nimble 
technology platform.”

Successful innovators understand 
that owning the lifecycle requires 
a platform that not only collects, 
holds and relates data, but gener-
ates insights that are immediately 
accessible, complete, accurate and 
actionable by those whose job it is 
to effect improvements and take 
control of the lifecycle.

What’s more, data and technol-
ogies must be able to evolve, to be 
used in new ways, as a result of the 
flexible approach of the platform 
they reside on. For a business to 
sustain transformation year over 
year—including the next technol-
ogy and service innovations that 
haven’t been realized yet (flying 
cars, robotic maids)—information 
and actions must be managed end-
to-end across products’ lifecycle 
on platforms that can continually 
be added to, adapted, upgraded 
and evolved to meet the company’s 
ever-changing strategic needs.

This is no easy task.

Understanding the customer expe-
rience, including operational and 
service data, can support the right 
strategic choices. Did we build the 
right product? Do we know what is 
working and can we make timely 
and effective changes? Those who 
anticipate and meet customer needs 
in new ways, such as identifying and 
driving trends and improving their 
offerings, are disruptive and success-
ful. It goes beyond the mere product. 
While better products can disrupt, 
better strategies sustain growth. 
Smart strategies reconfigure business 
models to benefit the customer and 
the company. That’s the definition 
of disruption.

Change is not on the horizon; 
it is here. Now. Change is causing 
pain for the ill-prepared and great 
opportunity for early adopters. 
Your technology platform must 
be flexible enough to capture and 
connect the information about 
decisions that led to change during 
your products’ lifecycles. You can 
only own the future if your plat-
form can configure to the  data 
critical for validating requirements.

Building the future is not for the 
faint of heart. More importantly, 
building and prospering in the 
future is for those who own their 
products’ lifecycles, who own the 
complex connections facilitating 
change, who own the processes, 
integrations and workflows of a 
digital thread. They have met the 
future—they are there! 
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5G wireless technology  
is coming to the energy segment
By Jeff Kataoka, senior product line marketing manager, industrial with Wind River

  5G wireless technology is a tidal 
wave coming to the energy seg-
ment. The advanced capabilities and 
innovation that it will bring to the 
equipment, services and operations of 
IIoT platforms enabling the energy 
segment will be tremendous. The 
new 5G capabilities will transform 
how energy equipment operate and 
create new use cases for the way that 
energy is produced, operated, man-
aged, transmitted and more.

5G FEATURES AND BENEFITS

5G is the fifth generation of mobile 
networking technology and follows 
4G working on the same principles. 
Yet, 5G NR (New Radio) air-inter-
face technology will provide higher 

levels of scalability and flexibility 
that will enable much broader func-
tionality for the energy industry and 
other industrial segments to utilize, 
along with public use. 

As the next generation of cel-
lular technology, 5G will provide 
improved speed, reduced latency, and 
the ability to connect more devices 
at once. Additionally, 5G will pro-
vide a new level of wireless service 
that merges all the previous wireless 
generations’ basic functions and new 
networking technology to offer the 
type of wireless coverage and use 
cases that will stir the imagination. 

Let’s explore some 5G features 
that will optimize IIoT platforms 
and the energy segment as a whole: 

NEW ENERGY USE CASES 

WITH 5G TECHNOLOGY

With this wave of new 5G func-
tionality, the energy segment can 
create innovative technologies and 
services for expanded equipment 
capabilities, whether in energy-de-
velopment (think wind power), 
oil-and-gas refining, pipeline 
maintenance or the electrical grid. 

Let’s look at three use cases that 
can utilize 5G technologies to 
increase production, improve oper-
ations management and be more 
cost effective.

ELECTRIC POWER 

SUBSTATIONS WITH 5G 

When examining the infrastructure 
of the electrical power grid, the 
electric power substation is a key 
component; the power substation 
provides a junction between disparate 
parts of the power grid. These func-
tions are a critical part of the proper 
operation of the whole power system, 
including the interconnection of 

Feature Benefits

High-speed  
throughput

  Higher levels of user communications, plus higher capacity for number of users, connected devices  
   and traffic demands

Lower latency      Fast handling of time-bound VoIP traffic, applications that require low latency and streaming videos

High-motion mobility        Supports users that are utilizing fast, mobile methods of transport

Advanced manageability          Reduced operating expense and better management by operators and carriers

New spectrum           Uses millimeter-wave bands and radio carrier aggregation

Ultra-low Energy             10+ years of battery life

Improved & expanded 
security               Security built into the specifications

5G FEATURES AND BENEFITS FOR ENERGY USES
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electrical power lines from differ-
ent components of the system; the 
monitoring and control of system 
operations; and the safeguarding of 
the power system equipment. 

All are interconnected. All will 
be reliant 

These substations are a key mon-
itoring point for system operating 
parameters. The power system is 
a highly complex and sensitive 
collection of parts that must all 
function reliably and properly in 
many cases requiring a real-time 
operating system. The systems 
monitoring and control is by 
specialized sensors that receive 
information and then convey via 
communication systems to a cen-
tral control point. Here is where 
5G will make a major impact. 
The new substation operating and 
monitoring equipment designed 
by energy equipment manufactur-
ers will take advantage of the 5G 
features of high-speed throughput, 
low latency, expanded spectrum, 
and more.  Additionally, security 
required for the operation and 
protection of electric power substa-
tions will take full advance of 5G’s 
expanded security specifications. 

5G REMOTE MONITORING AND 

CONTROL OF WIND FARMS

In Europe and the United States, 
wind farms are a significant com-
ponent of energy generation. Wind 
farms need to have remote moni-
toring and control to manage their 
wind mills along windy coastlines 
or in rural lands. Bringing in 5G 
wireless communication will enable 
the energy companies to get more 
detailed wind farm data faster, with 
lower latency, and over far distances. 
The control automation and monitor-
ing system created by manufacturers 
will be able to build in 5G commu-
nications into the systems that they 
provide energy providers.  This will 
allow monitoring of the health of 
the wind mills, control and con-
figure systems remotely faster with 
more data, and receive rapid, prompt 
alarms when there are system issues. 
This will enable better wind farm 
production, operation and action-
able data.

ROBOTIC INSPECTION OF 

PIPELINES WITH 5G

Gas and oil pipeline inspection 
and maintenance has been a major 
effort and priority for some time, 

but as new technology such as 
robotics and drones have been 
introduced to this energy area, 
energy companies are looking for 
better efficiencies and cost-sav-
ings. With the implementation of 
5G, utilities and energy producers 
will be able to bring in robots and 
drones utilizing artificial intelli-
gence, machine learning, computer 
vision and real-time functions 
to inspect pipelines to ensure 
condition levels meet safety and 
operational standards.  Addition-
ally, 5G broadband capabilities 
would allow streaming video from 
robots to transfer data quickly to 
control management centers to 
report conditions and determine 
if maintenance is required. It will 
connect machine learning data to 
the robots to conduct repairs as 
required and communicate process 
completion or issues.

These three use cases are just 
a small fraction of how 5G will 
bring innovation for better energy 
production, operations and trans-
mission. As 5G starts rolling out, 
the energy segment will see 5G 
usage expand across all of the com-
ponents of energy.  
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