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US company General Electric (GE) calls the fusion of industrial 
systems brought about by the industrial revolution (first wave of 
innovation) with information processing and communications 
systems brought about by the Internet revolution (second wave of 
innovation) “Industrial Internet”, the third wave of innovation.  
For the five areas of energy, healthcare, manufacturing, public 
works, and transportation, GE calculated that “a 1% increase 
in efficiency that would create US$20 billion in profit” could 
result from analyzing the vast amounts of data from networked 
machines such as ships, aircraft engines, power plant turbines, 
and medical devices the group handles and making those more 
efficient. 

German national project Industry 4.0 too is included in the 
context of Internet of Things (IoT).  Defining mechanization 
using mechanical power as “1.0”, mass production using electric 
power as “2.0”, and automation of production by computers 
as “3.0”, “4.0” is defined as collecting all sorts of digital 
information—raw material, parts, machinery, and more inside 
and outside of the factory—and conducing high-level analysis.  
It aims to improve productivity and create added value by means 
such as achieving predictive maintenance, which switches from 
fixing something when it breaks to fixing it before it breaks, 
and “mass customization”, where orders are placed to materials 
suppliers according to orders from the final customers.

In the area of smart homes as well, industry alliances such as 
the Thread Group of Google and others and AllSeen Alliance of 
Qualcomm and others have been established.  Those are actively 
working to unearth the “buried treasure of big data” in homes. 

IoT is in its heyday, but it is not in itself a new technology.  
Things communicating with each other is in itself nothing new.  
Telemeter observation of river information such as water level 
and flow rate, elevator operation monitoring systems, and store 
information management at point of sales (POS) systems all are 
examples of IoT.  

As shown in Fig. 1, IoT is positioned as an extension of the 
Internet and ubiquitous computing.  It came about with all sorts 
of things being able to connect to the Internet due to lower costs 
of cloud services, sensors, wireless communications, and the 
like.  In other words, application of IoT in various industries 
has come to be discussed due to the fact that technologies have 
been matured. 

IoT spans many industries and will make inroads in society 
over a long period of time.  A variety of data surrounds us, and 
whether or not it is noticed and made use of will come to affect 
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Fig. 1  Positioning of IoT
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management of social infrastructure such as roads, bridges, and 
waterworks and to logistics and distribution.  For example, Eagle 
Bus, which took over loss-generating bus routes of major bus 
companies, visualized operation status by installing GPS devices, 
cameras, and infrared sensors on vehicles to achieve an increase 
in users and lead to increased revenue.  Also, long-standing hot 
spring inn Ichinoyu in Hakone identified employee labor time 
down to the minute to revise duties and make them more efficient 
in an effort to reduce labor time, thereby raising productivity. 

In other words, productivity can be drastically improved 
and added value created by introducing IoT and embedding 
human experience and intuition in companies’ processes.  And 
as improved productivity in a requirement for economic growth, 
it is no exaggeration to say that IoT is the starting point for a 
growth strategy.  

IoT business chances lie in finding areas where there is room 
to improve productivity and service.  It can be applied to all 
sorts of industries, and the world is full of industries with low 
productivity.  It is estimated that IoT may boost global GDP by 
approx. US$15 trillion in 2030 and make inroads in all sorts of 
areas.

Asset Digitalization Leading to Value3

In considering IoT business, one must first consider the 
perspective of what to digitalize.  

The sharing economy popularized recently too can be thought 
of as physical assets that are digitalized.  Uber is digitalized cars 
and Airbnb is digitalized rooms.

The SABRE airline seat booking system developed more than 
50 years ago too digitalized the physical assets of seats.  Even 
though SABRE was simply digitalized physical assets of seats, 
its market value exceeded that of parent company American 
Airlines, resulting it in being spun off in 2000.  SABRE is a good 
example of digitalization of physical assets creating tremendous 
value. 

In January 2014, Google purchased thermostat producer 
Nest Labs for US$3.2 billion.  Nest’s value too lies in “digital 
data” itself created from physical assets of thermostats.

The strengths of IT companies such as Google, Amazon, 
and Facebook lie in their accumulating tremendous amounts 
of data.  For Google, it is web view history data; for Amazon, 
it is purchase history data; and for Facebook, it is data related 
to individuals.  YouTube, Niconico, Evernote, and Twitter too 
respectively gather video data, video data with comments, notes 
and memos, and tweets.  The data accumulated itself forms 
platforms, and ecosystems where various third parties deploy 
services on the platforms dominate the scene.

The same applies with IoT.  In the future, companies that 
hold diverse IoT data will probably be winners.  Such companies 
could become giants paralleling Google and Amazon.  IoT data is 
new data differing from web data that today’s Internet companies 
handle, and there are currently no companies that accumulate 
large volumes of IoT data.  IoT is at a phase where even major 

the competitiveness of companies. 
This article will first demonstrate that the essence of IoT is to 

improve productivity and create added value by switching analog 
processes to digital.  It will then introduce the four perspectives of 
digitalizing assets, general-purpose technology, redefinition, and 
marine troops as points to heed when entering the IoT market.

The Essence of IoT2

IoT is the movement to convert to digital the analog processes 
that up to now have been handled by people’s experience and 
intuition.

One example is making trash cans “smart”.  Trash is collected 
from trash cans set up on streets and in parks, and the volume in 
each trash can can be easily identified by measuring with sensors 
if the volume is digitalized.  If the actual trash data is provided 
to trash collectors, the timing at which it should be collected can 
be identified and frequency of collection that was done every day 
can be changed to just once every three days.

Such information could be found by a person observing it, but 
digitalizing and processing based on data can lead to improved 
productivity.  We are surrounded by a diverse analog world, and 
IoT digitalizes that to raise productivity and create value. 

In abstract terms, the essence of IoT lies in raising productivity 
and creating value based on digitalizing analog processes.  A hint 
to the impact of IoT on society may be found in the impact 
of programmable logic controllers (PLC) on manufacturing 
processes in the late 1960s. 

A PLC is a type of compact computer, and sensors and 
actuators came to be connectable via PLCs with the emergence 
of those devices.  People needed to be involved in automobile 
manufacturing processes before the advent of PLCs, but those 
processes could be fully automated with PLCs, enabling great 
improvement in productivity. 

The impact of IoT on society can be thought of as being the 
same as with PLCs.  For example, the famous IoT case example 
of Komatsu Tracking System (KOMTRAX) proposes things 
such as periodic inspections, replacement of consumables, and 
fuel-efficient driving methods based on construction machinery 
operation data.  High-level operations that were previously done 
based on people’s experience and intuition can be said to have 
been built in to the company.

The same applies in the agriculture industry, such as in dairy 
farming.  Turnover of the assets of cattle determines management 
efficiency; so, identifying estrus is a management issue that needs 
to be considered.  If estrus estimation, a process that required 
human intuition of dairy farmers, could be accurately done by 
use of devices such as acceleration sensors and pedometers, that 
could contribute to improved productivity.  Utilizing the fact 
that the probability of a cow being born is higher if insemination 
is within 15 hours of the start of estrus and that of a bull being 
born is higher after 15 hours, added value of being able to select 
the sex of offspring can be expected. 

Digitalized data also holds the key to maintenance and 
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corporations are just starting out, making it a world where there 
are chances for anybody. 

There are still physical assets in all sorts of places that have 
not yet been digitalized.  Pondering what sorts of companies will 
come out on top, we many find that opportunities have fallen in 
the lap of those close by. 

General-purpose Technology and 
the 30-year Span4

Another point that needs to be considered regarding IoT is 
that we need to be aware that it takes a long span of dedicated 
efforts —10, 20, or even 30 years—to be fully deployed.  In 
other words, IoT was not completed overnight; it took years for 
it to make inroads into society.  

This is due to information and communications technology 
(ICT) being general-purpose technology today.  General-
purpose technology is technology with an extremely broad range 
of related fields used in various economic activities, instead of 
being technology related to specific products (Fig. 2).

A characteristic of general-purpose technology is that it takes a 
long period of time for it to catch on.  Electric power, one typical 
general-purpose technology, started in the late 19th century with 
use in electric lighting business.  However, improvements in 
productivity of industry due to electrification of factory power 
would not come until the 1920s.  That was because the value of 
electric power could not be used to its greatest extent without 
innovations in organizations, factories, design, and systems.

IoT too will take a long time to fully make inroads.  For 
example, while introducing IoT in agriculture would improve 
productivity, it would only be used for the time being by farmers 
on the cutting edge with an understanding of IoT.  This is because 
how work is done would have to be changed, so the burden is still 
large for many farmers.  IoT will have to be deployed taking time 
and making dedicated efforts.

The history of it taking 20 to 30 years after the bursting of 
a stock market bubble for something to come to fruition backs 
up the view that it will take a long time for IoT to catch on.  
The bubble in Great Britain in the 1850s was in railway stock, 
but the golden age of railways was from the 1880 to 1890.  The 
bubble of the 1929 was in automobile and electric power stock, 
but it wasn’t until 1950 to 1960 that automobiles and electricity 

became widespread throughout society. 
IoT business is not something that will fade away a few years.  

It is important to be aware that IoT business is something will 
need to be worked on continuously for a long period of time. 

Redefining Business5

The third point that needs to be considered regarding IoT is the 
perspective of business fields.  This is because IoT is furthering 
movements to redefine business fields as seen by the sharing 
economy.

Philips is providing LED lighting and intelligent control and 
maintenance for that as services for a project to replace parking 
garages lighting in 25 locations commissioned by Washington 
DC’s Metropolitan Area Transit Authority.  In this way, it has 
started providing lighting as a service instead of conventional 
business of selling lighting equipment. 

Also, Carrier Corporation is transitioning from business 
of selling air conditioning equipment to “service of providing 
coolness”, which includes insulated buildings, lighting, and 
energy conservation.

As more industries go digital with the popularization of IoT, 
room for IT companies to enter those industries will emerge as was 
seen by Apple entering the music industry.  The finance industry 
is already seeing the effects of that.  Fintech, the combination 
of finance and technology, is gaining much attention.  Finance 
is a data industry to begin with, and it is very compatible with 
doing business digitally.  IT companies are already going after 
the three major bank tasks of settlement, financing, and savings.  
Apple, Amazon, Google, Rakuten and other IT companies are 
becoming rivals to banks. 

IoT is eliminating borders between industries and spurring 
competition while differing industries become jumbled and 
mixed together.  This is the same as railway companies entering 
real estate development and in-station commercial space business.  
We are entering a phase where we need to think flexibly consider 
the business structure of the future. 

Marine Troops6

The third point that needs to be considered regarding IoT is the 
importance of jumping into the fray like marines.  Marines are 
an organization that puts all of functions of an army, navy, and 
air force into a compact package, and those are the first unit put 
on the front lines.

In IoT, movement like marines is needed.  This starts with a 
phase where, at the start of new business, a small unit enters the 
target field and clarifies business possibilities.  Just as the fatality 
rate of marines is high, there is no guarantee of finding business 
when entering a field with IoT.  A stance of discovering business 
possibilities while taking risks is thus necessary. 

For example, there are expectations for systems for maintenance 
of structures such as bridges and tunnels where sensors are 

Fig. 2  ICT as General-purpose Technology
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attached and danger spots detected in advance, but there is 
not necessarily any solid proof of their effectiveness.  Proving 
tests on Tokyo Gate Bridge the Golden Gate Bridge are in the 
effectiveness confirmation phase, making it a truly marines-like 
effort. 

The finance industry uses the phrases Run the Bank/Business 
(RTB) and Change the Bank/Business (CTB).  RTB is a function 
to firmly run and maintain core finance business, and CTB is 
a function to look for and take on new ways of doing finance 
business.  The aims of those two functions are fundamentally 
different, so they should be clearly separated as two organizations.

This is the same as the point of Google setting up Alphabet 
as a holding company.  Ad and search business of the new 
Google is RTB, and being on the defense rather than offense 
is a particularly important mission for it.  In contrast, next-
generation technology incubation entity “Google X”, longevity 
research organization “Calico”, smart home organization “Nest”, 
high-speed network infrastructure service “Fiber” and the like are 
positioned as CTB.  The cultures of RTB and CTB differing also 
is behind the idea that they should be clearly separated.

In innovation theory, it is said that exploration and 
exploitation are both required.  We can probably think of today’s 
IoT being in the exploration phase.  By expanding the range of 
knowledge, the scope of combination of intelligence broadens 
and innovation comes more easily.  Even though it does not lead 
to immediate profits as labor and costs are involved, exploration 
needs to be taken on first.  One measure for doing that is 
structural separation as a organization like CTB, and a will to 
make separate evaluation, budget, and rules for RTB and CTB 
is desired. 

IoT can be applied to all industries, and there are many fields 
close at hand where IoT will be effective.  Discovering issues close 
at hand nimbly like marines as a CTB organization and creating 
value through means such as partnerships with other fields is 
necessary. 

Strong Determination7

While society has greatly changed with the emergence of the 
Internet, we are still merely in the initial stages.  By things being 
connected to the Internet, transformation will be spurred in 
various areas and industries, including the environment, cities, 
agriculture, resources, logistics, civil engineering, medicine, 
and education; and the structure of industry, the economy, and 
society will change profoundly.  We have to keep in mind that 
how things are done in the world today is in transition and aim 
to establish new systems for industry and society.

Peter Drucker argued that the steam engine prompted the 
emergence of railways, and railways in turn led to the emergence 
of postal services, banks, newspapers, and more.  Applying that 
to the current state of information and communications, we 
could say that ICT prompted the emergence of the Internet and 
mobile phones, and those in turn led to the emergence of new 
industries. 

Of course it is no easy task to predict new industries.  But 
we can make the future because technology has the power to 
change society.  In making the future, a strong determination 
demonstrated by wanting to do something, wanting for 
something to come about, seeing that something will absolutely 
be necessary, showing that something can be done, and more 
will be necessary.  Without strong determination, we won’t make 
even one step forward.  Nothing will be gained without jumping 
right in and making an attempt. 

Henry Ford famously said, “If I had asked people what they 
wanted, they would have said faster horses.”  That was because 
they only thing they knew was horse-drawn carriages.  The future 
will be made by people with strong determination.  I would 
like to imagine with people of other fields a world where IoT 
is the “nervous system” of our society while contributing to the 
process by which industry, the economy, and society is greatly 
transformed.


