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Research Overview
The Internet of Things (IoT) has crossed the line from being an intriguing trend to a
compelling mandate for companies around the globe. IoT refers to the digital hardware
and software that is being embedded in items ranging from cameras and coffeemakers
to mattresses and multimillion-dollar aircraft engines. The technology also includes the
communications networks (the internet and wireless) that let such digitally endowed
‘things’ report their condition to businesses and consumers.
Technology researcher Gartner projects that there will be 4.9 billion ‘connected things’ (or
‘smart-connected products’, as Harvard Business School Professor Michael Porter refers
to them) this year.1 And according to Gartner, we haven’t seen anything yet. It predicts
the number will grow five times by the end of the decade, to 25 billion connected things,
including a quarter billion vehicles.
How mainstream has the IoT trend become? TCS has conducted extensive research this
year on how companies are investing in IoT initiatives. Some 79% of more than 3,000
executives in North American, European, Asia-Pacific, and Latin American companies,
whom we surveyed in March and April this year, said they have IoT initiatives in place
today.
From the responses of the 795 executives around the world who answered all questions
of our survey, and whose organizations have or plan to have an IoT program by the year
2020, we found that IoT initiatives are widespread. These 795 survey participants mostly
hail from very large companies, with an average revenue of US $22 billion and a median
revenue of US $6.4 billion. This group included 41 executives from Japanese firms having
an average revenue of US $18.4 billion.
1
Gartner, “Gartner Says by 2020, a Quarter Billion Connected Vehicles Will Enable New In-Vehicle
Services and Automated Driving Capabilities” (January 2015), http://www.gartner.com/newsroom/
id/2970017
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Q2A (Japan): Percentage of Companies by Average
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Exhibit 1: Survey Participants by Revenue (Japan)
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Industries
The companies from Japan that responded to the survey included eight industrial
manufacturers, seven retailers, 10 high-tech (hardware and software) companies,
and 16 from other sectors (automotive; insurance; healthcare and life sciences;
telecommunications; energy; consumer packaged goods; travel, transportation, and
hospitality; and media and entertainment) (see Exhibit 2).

Q2 (Japan): Percentage of Companies by Industry Segment
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Exhibit 2: Japanese Respondents by Industry
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For this study, TCS created four high-level categories of IoT business usage, based on the
aspects of a business that can be tracked through IoT technologies:
 Premises monitoring – by putting sensors, digital cameras, and other devices in
places where companies do business with their customers, be it a bank’s branches,
a retailer’s stores, a lodging operator’s hotels, an airline’s planes and lounges, and so
on.
 Product monitoring – by embedding sensors, software, and other technologies into
the offerings that a company brings to market, whether it’s a $300 coffee machine,
a $2,000 refrigerator, a $5 million haul truck that lugs tons of payload material, or a
multimillion-dollar aircraft engine.
 Customer monitoring – by tracking digital devices that customers carry (for
example, mobile apps on their smartphones) or strap onto themselves (for example,
wearable technologies such as digital wristbands).
 Supply chain monitoring – by putting sensors, digital cameras, and other digital
devices in the production and distribution operations that make and deliver their
products and services to customers.
We designed our research to explore four core issues:
 Who’s investing the most in IoT initiatives, and what magnitude of investments do
they plan to make in the next few years? Moreover, what aspects of their business
are they investing in?
 What are companies doing with IoT technologies? In what aspects of their business
are they using them (marketing, sales, service, supply chain, and so on), and how
have they improved functional performance (if at all)?
 Has the IoT enabled some companies to fundamentally change their business
models – the very products and services they offer, and thus how they make money?
If so, how?
 What are the key lessons companies have learned in trying to make money from
their IoT initiatives – either by generating new revenue or reducing costs? What
differentiates the companies that have generated the greatest revenue from their
IoT investments from the ones that have yielded the least?
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Key Global Findings and Results for Japan
1.

The IoT is a really big thing for many large global companies. Some 79% already
use IoT technologies to track their customers, products, the premises in which they
do business with customers, and their supply chains. This year, companies with IoT
initiatives that completed all our survey questions will invest an average $86 million
– or 0.4% of revenue – apiece to further their projects. And they expect their IoT
budgets to rise 20% by 2018 to $103 million.
 Japanese companies plan to invest an average $70.9 million apiece (0.39% of
revenue) in 2015 on IoT initiatives.
 Asia-Pacific companies (Japan, Australia, and India in our survey) on average
are spending $63.1 million each (0.34% of revenue).
 Asia-Pacific companies’ average spend on IoT initiatives will not change
between now and 2018.
 Within the Asia-Pacific region, Indian companies plan to almost double their
investments (to $46.7 million on average), while firms in Australia ($69.1
million) and Japan ($65.6 million) expect to slow their average spend rates.

2. Companies with high-priced product offerings will invest much more on IoT
this year than companies with low-priced offerings. In the four regions of the
world that we surveyed, firms with the most expensive products will invest the
most money on the IoT by a wide margin. In other words, spending on the IoT
correlates strongly with the price of a company’s products or services. Those whose
offerings sell for more than $10 million on average (for example, makers of aircraft
engines and power turbines) will invest an average $335 million each this year on
IoT initiatives. In stark contrast, those with products priced at $100 or less will invest
about one-eighth that amount, an average $39 million.
3. Mobile apps are the most frequently used IoT technology. Across the four regions
that were studied, the most commonly used IoT technologies are those that enable
a company to track its customers through mobile apps, which 50% companies
do today. The second most common approach is to track products as they move
through production and distribution. Only about one quarter of companies track
the products they sell to customers through embedded sensors. About the same
percentage use IoT technologies to track what customers are doing on company
premises – their stores, branches, and so on.
 About a third (34%) of Japanese companies track their customers through
mobile apps. For Asia-Pacific companies, this figure is 39%. European (44%) and
North American (51%) companies lead on this measure.
 About one quarter (24%) of Japanese companies track customer use of
products or services through wearable devices such as bracelets. That is a
standout accomplishment globally. Among the four regions, Asia-Pacific leads
the pack on this measure with 23% of companies tracking product or service
usage data through wearables. This compares to just 10% of North American
companies.
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4. IoT adoption is greatest in North American and European companies. North
American companies will spend more on IoT initiatives this year. They are selling
smart, connected products more frequently than Asia-Pacific and Latin American
companies.
5. In some companies, IoT is already having a big impact on revenue, product and
service customization, and customer service. In the four regions of the world
that we surveyed, companies with IoT programs in place reported an average
revenue increase of 16% in 2014 in the areas of business where IoT initiatives were
deployed. In addition, about 9% of firms had an average revenue increase of more
than 60%. The biggest product and process improvements reported by companies
were more customized offerings and tailored marketing campaigns, faster product
improvements, and more effective customer service (in part, by being able to
identify product problems before customers knew about them).
 In Japan, companies reported an average revenue increase of 14.6% through
their IoT initiatives (2014 over 2013), in the areas of business where IoT
initiatives were deployed). This compares to a 13.7% average revenue increase
in Australia and a 13.9% in India.
 Some 40% of Japanese companies reported a revenue increase between 1%
and 10%; 40% of U.S. companies reported the same.
 A notable 27.5% of Japanese companies reported a revenue increase of 21% or
more; 19.9% of U.S. companies achieved this level of results.
6. In gaining benefits from the IoT, industrial manufacturers are far ahead of 12
other major global industries. Across the 13 global industries that we surveyed,
industrial manufacturers reported the largest average revenue increase from their
IoT initiatives last year (29%), and they forecast they’d have the largest revenue
increase from the IoT by 2018 (27% over 2015). Industrial manufacturers were also
in the lead for using sensors and other digital technologies to monitor the products
they sold to customers (with 40% of companies doing so). They were second in IoT
spend, at an average $121 million per company in 2015, close behind the global
travel industry’s $129 million.
7. To fully capitalize on IoT technologies, the most important issues to resolve are
strategic and cultural. Technology challenges trail in importance, but they also
loom large. When asked to rank the importance of 21 success factors, executives
rated two strategic issues: identifying and pursuing new business and/or revenue
opportunities that the IoT makes possible, and determining what data to collect
from the IoT–first and third, respectively. They rated two corporate culture related
challenges second and fourth: getting managers and workers to change the way
they think about customers, products, and processes, and having top executives
who believe the IoT will have a profound impact on business and are willing to
invest in it. Four technology-related issues also finished in the top 10: handling
Big Data, deciding which IoT technologies to develop internally vs. externally,
integrating IoT data with enterprise systems, and making sure IoT technologies are
reliable and secure.
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 Japanese companies rated an organizational factor (having a group analyze IoT
data to understand customer usage of products and/or services) and a skills
factor (skilled technologists) as the top two keys to IoT success.
 North American and European companies rated the ability to identify and
pursue new business and revenue opportunities as the top success factor.
8. Companies with the greatest revenue increases from IoT initiatives differed in
seven key ways from firms with the lowest gains. First, the early IoT leaders are
more likely to digitally reimagine their businesses and produce substantial value for
customers – not just value for themselves. Second, they deliver that value through
new business models, product and service offerings, product bundles, and data.
Third, they appear more likely to see the breakthrough potential of the IoT: getting
the ultimate truth on how their products and services are performing for customers,
as well as actual usage patterns. Fourth, IoT leaders organize themselves to act
rapidly based on this performance and customer usage data. Fifth, they are better
at dealing with internal resistance to hearing the truth that IoT technologies reveal
about product and service performance. Sixth, they make IoT reliable in the field,
especially to reduce the risk of security breaches. And seventh, they make small test
investments before making broader and bigger ones.
 In Japan, 53% of companies report they have used IoT projects to increase their
service business (the Asia-Pacific average is 55%).
 About 27% of Japanese companies have tweaked business models to include
monetization of customer data.
 Some 25% of Japanese companies have increased leasing of products, moving
toward a ‘product-as-service’ model–putting them well ahead of European and
North American companies on this measure.
Let’s explore other findings from Japan.

How Japanese Companies Use IoT Technologies
Japanese companies lead the way in tracking customers who use wearable digital
devices. Some 24.4% of Japanese companies track customer usage of products or
services through wearable devices such as bracelets. The Asia-Pacific region leads the
global regions on this measure, with 23% of Asia-Pacific companies doing this type of
tracking. This compares to just 10% of companies in North America (see Exhibits 3 and 4).
Japan and Asia-Pacific companies trail on the use of mobile apps to track customer data:
34.1% of Japanese and 39.3% of Asia-Pacific companies do so, compared to 50.9% of
North American companies.
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Q3 (By Region): Ways in which Companies use loT Technologies
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Exhibit 3: Global Use of the IoT
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Q3 (Japan): Ways in which Companies Use IoT Technologies
Through digital sensors and other devices
in locations where business is conducted
(for example, stores, branches, offices)

43.9%

Through mobile apps that customers use
on smartphones, tablet computers,
or other digital devices

34.1%

In production and distribution operations,
to track product flow to customers

29.3%

Through digital sensors in products
that send data to the company on how
those products are performing

26.8%

Through digital devices (for example, digital
bracelets) that customers can wear, which
allow the company to track customer usage
of products and services

24.4%

Do not currently use digital
technologies to monitor
products and customers,
but plan to do so by 2020

2.4%

0

5%

10% 15% 20%

25% 30%

35% 40% 45% 50%

Exhibit 4: How Companies in Japan Use the IoT

2015 IoT Spend In Japan
Companies in Japan will invest a mean of $70.9 million on IoT initiatives this year. That’s
lower than the global mean spend of $86 million, but slightly higher than that of the
Asia-Pacific region, $63.1 million.
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Q9 (Overall): Mean and Median Amount
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Exhibit 5: Global IoT Spend in 2015
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Exhibit 6: Global IoT Budget for 2018
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Q9 (Regions): Mean and Median Amount Companies
will Spend on loT Initiatives in 2015
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Exhibit 7: 2015 IoT Spend by Region
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Q9 (Japan): Mean and Median Amount
Companies will Spend on loT Initiatives in 2015
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Exhibit 8: Japan IoT Spend in 2015
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Exhibit 9: Japan IoT Budget for 2018
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Q9 (Countries): Mean and Median Amount Companies
will Spend on loT Initiatives in 2015
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Exhibit 10: 2015 IoT Spend by Country
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2015 IoT Spend Plans in Four Core Business Areas
We broke the IoT spend into four categories: product, customer, supply chain, and
premises monitoring. Asia-Pacific companies are devoting about the same percentage
to product monitoring as North American companies (32%). Notably, on this measure,
Japanese companies are allocating slightly more, 36.3% (see Exhibits 11 and 12).
Japan’s spending is about evenly allocated among the other three categories.

Q11 (Regions): Percentage of 2015 loT Spend by Core loT Business Area
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Exhibit 11: Break-up of 2015 IoT Spend (Global)
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Q11 (Japan): Percentage of 2015 IoT Spend by Core IoT Business Area
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Exhibit 12: Break-up of 2015 IoT Spend (Japan)

2020 IoT Spend Plans in Four Core Business Areas
Looking ahead to 2020 IoT spend plans, product monitoring will remain the key priority
for Asia-Pacific companies –- and for companies in Japan (see Exhibits 13 and 14).
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Q11A (Regions): 2020 Projected Budget for loT Initiatives by Core loT Business Area
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Exhibit 13: Break-up of 2020 Projected IoT Budget (Global)
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Q11A (Japan): Projected 2020 IoT Spend by Core IoT Business Area
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Exhibit 14 Break-up of 2020 Projected IoT Budget (Japan)
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Impact of IoT Initiatives on Revenue (2014 vs. 2013)
In Japan, companies reported an average revenue increase of 14.6% in 2014 (over 2013),
in the area of business where an IoT initiative was deployed. That compares to a 13.7%
average revenue increase in Australia and a 13.9% in India.
Japanese companies are seeing results similar to U.S. companies on revenue gains from
IoT initiatives, with 40% of Japanese companies reporting a revenue increase between
one and 10%; 40.4% of U.S. companies reported the same.
A notable 27.5% of Japanese companies reported a revenue increase of 21% or more,
19.9% of U.S. companies achieved this level of results.

Q12B (Regions): Average Revenue Increase from loT Initiatives in 2014
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Exhibit 15: Revenue Impact of IoT Projects (2014 vs. 2013), by Region
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Biggest Impacts of IoT Investments to Date
Globally, business leaders ranked three factors as the most important business benefits
from IoT projects to date, all reflecting a customer focus – better service, more tailored
offerings, and more precise customer segmentation (see Exhibit 16).
Globally: 5 Biggest Impacts of IoT Initiatives to Date
1

More tailored products and/or services

(tied) Better service because of more informed service reps (they can view data on
how customers are using the products)
More tailored and/or precise customer segmentation (for example, based on
how customers use company products and/or services)
2

More tailored marketing and/or marketing campaigns

3

More proactive service: identifying product problems before customers are
even aware of them

4

Improvement in existing products through a much better understanding of
what features and/or functions customers are using

5

Greater insights for salespeople on key aspects of company products (for
example, product features that customers use the most)

Exhibit 16: Biggest Impacts of the IoT to Date (Globally)
In Japan, five factors tied for first place, including the top-most impact globally –
better service. Japanese companies cited more profitable product pricing in the top
tier of impacts as well, suggesting that Japanese companies are further along in their
IoT journey as compared to some other geographies. Japan was also one of the few
geographies to rate the importance of IoT insights to R&D for new product testing
purposes as significantly high.
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In the Asia-Pacific region as a whole, the number one business benefit cited from IoT
work was better service. More profitable product pricing ranked second, in a tie with
more tailored and/or precise customer segmentation (see Exhibit 17).
Japan: 5 Biggest Impacts of IoT Initiatives to Date
1
Better service because of more informed service reps (they can view data on
(tied) how customers are using the products)
More proactive service: identifying product problems before customers are
even aware of them
More profitable product pricing
Lower production costs
More revenue from giving customers mobile apps or wearable devices to
efficiently navigate company premises (for example, stores, hotels, branches)
2

Insights on new product testing to R&D

(tied) More tailored products and/or services
3

Improvement in existing products through a much better understanding of
what features and/or functions customers are using

4

More tailored marketing and/or marketing campaigns

(tied) Provision of or improvement in a direct channel to end customers to restock
company products or product supplies
5
Greater insights for salespeople on key aspects of company products (for
(tied) example, product features that customers use the most)
More tailored and/or precise customer segmentation (for example, based on
how customers use company products and/or services)
Reduction in field service costs
More efficient, lower-cost working environments
Better working environments
Improved user experience by making near-obsolescence products more
attractive to customers (for example, by monitoring such a product and
preempting its breakdown before the customer realizes)

Exhibit 17: Biggest Impacts of the IoT to Date (Japan)
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Projected Impacts of IoT by 2020
By 2020, companies expect the biggest benefit of IoT projects to be a better, more
segmented view of the customer base (see Exhibit 18).
Globally: 5 Biggest Impacts of IoT Initiatives by 2020
1

More tailored and/or precise customer segmentation (for example, based on
how customers use company products and/or services)

2

Greater insights for salespeople on key aspects of company products (for
example, product features that customers use the most)

3

More tailored products and/or services

4

Reduction in the cost of sales through automated reordering for customers

5

Better service because of more informed service reps (they can view data on
how customers are using the products)

Exhibit 18: Biggest Projected Impacts of IoT Initiatives by 2020 (Globally)
In Japan, the hopes for 2020 center on more tailored products and services. Japan and
Asia-Pacific companies envision making older products more attractive to customers
(this goal was not ranked highly by other regions) (see Exhibit 19).
Japan: 5 Biggest Impacts of IoT Initiatives by 2020
1

More tailored products and/or services

2

Improved user experience by making near-obsolescence products more
attractive to customers (for example, by monitoring such a product and
preempting its breakdown before the customer realizes)

3

Greater insights for salespeople on key aspects of company products (for
example, product features that customers use the most)

4

Better service because of more informed service reps (they can view data on
how customers are using the products)

5

Lower field service costs

Exhibit 19: Biggest Projected Impacts of IoT Initiatives for Japanese
Companies by 2020
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Business Model Changes Due to the IoT: Present and Future
To date, how have companies improved or changed their business models using IoT data?
One standout area for Asia-Pacific companies has been the increase in service business.
More than half (55%) of Asia-Pacific companies report they have increased support and
repair business because they can now monitor product usage by customers. That puts
this region far ahead of other geographies on this measure (see Exhibit 20). About onequarter (26%) of Asia-Pacific companies are also using IoT technologies to supply end
customers directly, bypassing traditional distribution channel options.

Q15 (Regions): Percentage of Companies that have
made Business Model Changes because of their IoT Initiatives
43.3%

Increasing the services
business (support and repair)
because product usage by
customers can now be monitored

55.4%
37.4%
35.6%
26.9%

Driving revenue with
customer product usage
data (for instance,
by selling it to third parties)

26.8%
30.6%
24.6%
17.9%

Bypassing entities in the
distribution channel
and resupplying to end
customers directly

25.9%
21.9%
20.2%
9.0%
8.9%

No changes in
business model to date

18.7%
17.4%
23.9%

Much greater leasing of
company products;
not just selling them
outright (shifting to
'product-as-a-service' model)
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Exhibit 20: IoT-inspired Changes to Business Model (Asia-Pacific)
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In Japan, 53% of companies report they have used IoT technologies to increase their
service business. That’s slightly lower than the Asia-Pacific average of 55%. About 27% of
Japanese companies have tweaked business models to include sales of customer data.
Some 25% have increased the use of leasing, moving toward a product-as-service model,
putting them well ahead of European and North American companies on this measure
(see Exhibit 21).

Q15 (Japan): Business Model Changes due to the IoT
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channel and resupplying to
end customers directly

No changes in business model to date

22.5%

5.0%

2.5%
20.9%
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Exhibit 21: IoT-Inspired Changes to Business Model (Japan)
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Q16 (Regions): Projected Business Model Changes because of the loT by 2020
42.5%

Increasing the services business
(support and repair) because
product usage by customers
can now be monitored

42.6%
38.8%
40.0%
35.6%

Driving revenue with customer
product usage data
( for instance, by selling it to
third parties)

29.5%
29.2%
26.6%
20.5%

Bypassing entities in the
distribution channel and
resupplying to end
customers directly

28.7%
21.2%
22.3%
26.0%

Much greater leasing of
company products; not just
selling them outright (shifting to
'product-as-a-service' model)

30.3%
18.8%
14.3%
2.7%
3.3%

No plan to change
business model

10.8%
10.9%
4.1%
5.7%

Others

8.4%
10.9%
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Exhibit 22: Expected Changes to Business Model by 2020 (Global)
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Globally, more companies expect to increase service revenue as a result of the IoT by
2020. So Japan’s peers see the revenue opportunity, but haven’t made as much progress
achieving it to date.
For Japan, the leading change that most companies plan to bring about in their business
models by 2020 is the leasing of products to move to a product-as-a-service model.
About a third (34%) of Japanese companies voted for this (see Exhibit 23).

Q16 (Japan): Projected Business Model Changes by 2020
because of the IoT
Much greater leasing of company products;
not just selling them outright (shifting
to ‘product-as-a-service’ model)

34.1%

Increasing the services business (support
and repair) because product usage by
customers can now be monitored

31.7%

Bypassing entities in the distribution channel
and resupplying to end customers directly

29.3%

Driving revenue with customer product
usage data (for instance, by selling it
to third parties)

29.3%

4.9%

No plan to change business model

2.4%

Others
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Exhibit 23: Expected Changes to Business Model by 2020 (Japan)
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Key Success Factors for IoT initiatives
What makes a company’s IoT projects succeed? Both North American and European
companies rated the ability to identify and pursue new business and revenue
opportunities as the top success factor. Notably, Asia-Pacific companies rated two skill
factors, rather than strategic factors, as most important.
Japanese companies rated an organizational factor (having a group analyze IoT data
to understand customer usage of products and/or services) and a skills related factor
(skilled technologists) as the top two keys to success. These factors are closely related
and suggest Japanese companies recognize the importance of talent and organizational
structure to ensure success of IoT projects (see Exhibit 24).
Q17 (Japan): 5 Most Important Success Factors with IoT Initiatives
Rank Success Factor and Rating

Category

1

Having a group analyze IoT data to understand how
customers are using the company’s products and/or
services

Organizational
Structure

2

Having skilled technologists who know how to develop Skills
or integrate IoT technologies into products and
processes

3

Having skilled business analysts who understand what
IoT data is saying about company products in the field,
the factory, the supply chain, and so on

Skills

4

Determining what technologies to develop internally
or externally

Technology

5

Getting product and functional managers to act on
trend data on how customers are using the company’s
products and/or services.

Organizational
Structure

Exhibit 24: Key Factors for IoT Success (Japan)
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Conclusion
While Japanese companies on an average will spend less on IoT initiatives than their
counterparts in North America and Europe this year, they have made more progress in
other ways. More than half are using IoT technologies to increase their service business.
We note that Japanese companies’ global competitors see the revenue opportunity tied
to service but are yet to realize the anticipated gains.
About 27% of Japanese companies have tweaked business models to include the sale of
customer data. Some 25% have increased the leasing of products to move to a productas-a-service model putting them well ahead of European and North American companies
on this measure.
Japanese companies have also made more progress with using wearable devices to track
customer data, compared to the other regions.
Japanese companies regard the importance of cultural and organizational changes
necessary to make IoT projects successful. With these issues addressed, their early lead
on service revenue and wearable devices may prove even more rewarding.
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