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Part 1

Special Theme — loT, Big Data, and Al: New Values Created by Networks and Data

Chapter 1
ICT-based Innovation and Economic Growth

Kej Points

(OChapters 1 through 4 cover this year’s special theme: loT, Big Data, and Al: New Values Created by Networks and

Data.
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(OGiven the decreasing birthrate, aging population, and other issues Japan faces, we classified and analyzed, along
eight paths, how ICT contributes to economic growth from the supply side and the demand side.
(OWe performed a quantitative analysis on supply-side paths to clarify how much ICT contributes to economic growth.
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(OFurther ICT investment in the loT, big data, Al, and other forms of ICT is expected to accelerate Japan’s economic
growth and boost the country’s real GDP by about 33.1 trillion yen by FY 2020.

(OTotal factor productivity (TFP) is one of the largest growth factors. ICT is expected to further increase the TFP
contribution to growth.

Breakdown of growth factors
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(OThe expansion of ICT use and application in various fields will contribute to creating demand as well as contribute to
the supply side.
Examples: Stimulating consumption through smart homes, EC, and other forms of ICT

(OICT also contributes to the creation of non-monetary values (which is not captured with existing statistics)

Information assets

« Consumer social media posts and reviews are
useful in selecting products and services and
expanding the sharing economy

Consumer surplus

* Difference between what consumers are
willing to pay and what they actually pay

* ICT increases consumer surplus by making
products and services cheaper or free

Time savings

« ICT increases leisure time by saving time
spent on daily tasks (searching for informa-
tion, shopping, etc.)

Information assets and value creation
by individuals

Sample estimate of consumer surplus
For music and video streaming services, per user in 20s per

Sample estimate of time savings
(Online shopping)

month Time savings per online shopping event Close to 80 percent of people between 20 and 49 refer to
reviews when online shoppin
tven) 20s (n=412) 50.4 pping
1600 -
Amount 30s (n=407) 429 20s(n=433) T
willing to pay 40s (n=421) 623 308 (n=452) 78.1%
1200
50s (n=428) 52.5 40s (n=469) 77.6%
800 oo L 60s(n=43) 63.6 50s (n=480) 74.6%
| Average amount |
I actually paid : 146 | 0 20 40 60 (min) ~ 80s(n=496) 66.7%
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Note: Based on the example above, the annual
national consumer surplus for music and
video streaming services was calculated to
be about 110 billion yen.

(Consumer surplus per user per month for the
20 to 69 cohort was estimated using statis-
tical data on population estimates, Internet
user population, and music and video
streaming service usage rates.)

Individual-to-individual transactions and
economic activities not possible before
are enabled by lenders and renters read-
ing reviews and rating each other. The
picture shows a home party held by rent-
ing a vacant space.
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Chapter 2
Analysis of ICT Industrial Trends in the loT Era

(OO0n an international survey of enterprises on issues with ICT progress (Japan, United States, United Kingdom,
Germany, South Korea, and China), fewer enterprises in Japan had concerns about infrastructure in comparison with
the other countries, but many expressed concerns with human resources development.
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(OJapan’s loT advancement index is low in comparison with its infrastructure build-out. This suggests a need for

measures to promote loT use and application, such as training personnel and presenting loT usage scenarios to user
enterprises.

International comparison of loT progress

loT progress index
(Index which comprehensively represents the status of operational efficiency improvement

(process) and development/provision of new goods/services that stimulate latent demand us
(product) achieved by using the IoT)

loT progress index (based on a questionnaire survey of
companies,

Process
5
Rate of introducing loT solutions _;' Germany
Amount of loT-related capital investment by companies ;0; China UK
that have introduced loT solutions (percentage of total é
sales) ;
Product §
Rate of providing loT goods/services S.Korea Japan

Amount of sales of 10T goods/services by companies that
provide loT goods/services (percentage of total sales)

[ Status of development of infrastructure for wireless communications ]

. Lo n | ir m ications in
Index related to wireless communications infrastructure (ITU*) m Index related to wireless communications infrastructure

Mobile-cellular telephone subscriptions per 100 inhabitants

Active mobile-broadband subscriptions per 100 inhabitants

* Source: "ICT Development Index," ITU.
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Chapter 3
New Products and Services in the loT Era

(OFinTech and the sharing economy have emerged as two new services symbolizing the loT era. Examples are
beginning to appear of these services contributing to new value creation and problem solving.
(Olntention to use and actual use of these services are most advanced in the United States, by country, and among the

youth, by age bracket.
FinTech

Example of awareness, intention to use, and usage rates
(FinTech asset management service)

Unit: %
[Japan]

Overall (weighted average)
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30s (N=200)

| 1 ][ = recopntion
58.2 Intention to
| use
8.5 Utilization
! M rate

40s (N=200
50s (N=200)
60s (N=200)
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Wearable devices

Promote the use of wearable devices from the services field (examples
of applications in tourism and security)

OICT contributes to solving social issues

Medical care sector
Join, a mobile app for medical practitioners

Univdrsity,

i
Authentication . l Consultations, look
linkage / specialist p disease cases,
oo 8

administrator

Hospital A Hospital

administratiof Hospital B

Improved medical care quality
Eliminate doctor shortages
Cut medical costs

OICT contributes to regional revitalization

ICT Town Development Promotion Projects
(FY2012t0 2014)

* Implemented model projects (outsourced) based on plans sub-
mitted by communities for three years, starting in FY 2012

* Sequentially extended the results from the pilot projects carried
out in 27 locations nationwide

Education sector (Study Suppli)

Members can use more than 3,000
video lessons by top-notch instruc-
tors for 980 yen a month. Provides
many students with opportunities
to learn. Expanding overseas as well.

The sharing economy

Sharing economy mechanisms
(vacation rentals)
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Service robots

Kibiro communication ro-

.:;- - 2 /bot

HOSPI, a robot that trans-
ports medicine and sam-
ples in a hospital—

—  Attention is focusing on the possibilities of
blockchain and other distributed management
technologies as ways of using and distributing
data while ensuring security and low costs

Distributed management of personal data by individuals

Share data with healthcare providers or other individuals
when necessary

Project timing

FY 2012 budget
FY 2013 budget

FY 2012 supplementary budget

FY 2013 budget
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Key Points

Chapter 4
ICT Progress and Future Work Styles

OArtificial intelligence adoption is expected to increase the volume of tasks in jobs needed to introduce and expand
Al and new jobs that make use of Al.

Envisioned impact of Al adoption on employment

Introduction and expanded use and application of artificial intelligence (Al)

The task volume
increases due to the
following two kinds of
work: "work required for
introducing and
penetrating Al" and "new
work utilizing AL."

Expanded use and

Introduction of Al application of Al

Occupations
with low potential
for mechanization

the task
volume

Newly created
occupations

Changes in

Occupations with high

potential for mechanization

mmm L
Due to the effect of Al on improving operational

Due to the effect of Al on creating new
efficiency and productivity, the task volume of occupations businesses, the task volume of newly

with high potential for mechanization decreases. created occupations increases.

Partial substitution of
employment employment

Complementation of i and expansion of by Improvement of the working environment
directly linking to industrial competitiveness of women and the elderly, etc.

Al will not take over all work, in The labor supply shortage caused ~ Employment will be maintained and By shifting to highly productive

other words, it will not deprive
workers of their employment.
Instead, it will only take over
some tasks for which use of

by progress of the declining birth
rate and aging population will be
complemented by Al, people

expanded as a result that

companies which were early in
using and applying Al increase
their industrial competitiveness.

work that efficiently uses Al,
people will be able to work flexibly
without always being required to
work long hours, which will expand

Influence on
employment

working with Al, and people
whose task volume has
decreased due to Al.

working opportunities for women
and the elderly, etc.

ordinary workers would be
costlier for achieving the same
level of productivity.

(However, for Japanese companies, a
delay in response to digitization or
operational process optimization tends to
become an obstacle to the introduction,
use and application of Al.)

(OCompared to U.S. workers, Japanese workers are noticeably behind in preparing for Al and have low motivation to
acquire skills to use Al.

Preparations to handle future Al growth Al application skills respondents wish to obtain or wish their children to obtain

® More than half of Japanese workers said “I'm not doing any- ® On all items, Japanese workers were less motivated than U.S. workers to ob-
thing specific to prepare for or deal with Al tain Al application skills.
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Need for a learning environment and support systems for learning skills for  Roles expected of government in promoting Al
using Al research and development and spreading Al in

® Many Japanese and U.S. workers said it is necessary to “enrich education and research at SO(iety
higher education facilities. @ More than half of domestic experts answered “gov-
ernment should institute policies to promote practi-
cal Al applications and the deployment of those ap-
plications.”

Experts

19.7%
18.7%

12.4%
11.0%

0.0% 0.4%

250

Japan Government should institute policies to promote practical Al applications and the deployment of those
us applications
Government should institute policies that prioritize the promotion of practical Al applications and the
deployment of those applications while accounting for the stability of employment and other issues

Government should select fields in which to promote practical Al applications and the deployment of those
applications and fields where the stability of employment and other issues are taken into account

Government should be neutral and leave the practical Al applications and the deployment of those
topri and the judgment of markets




Part 2

Basic Data and Policy Directions

Chapter 5
Basic Data on the ICT Field

Key Points

BICT Industry Trends

(OJapan’s ICT industry’s market size was 84.1 trillion yen, accounting for about 8.7 percent of all industries, the largest
share of any industry. The ICT industry employed 4.124 million people, 7.2 percent of all industries in 2014.

(OThe ICT industry’s real GDP accounted for 10.8 percent of all industries in 2014, making it the largest of all major
industries.

Figure: Market sizes of major industries (based on nomi- . L. .
nal domestic production) (2014) Figure: Real GDP of major industries (2014)

Electrical equipment (excluding
levices)
9.4 trllion yen, 2.0%
Transport equipment
10.3 trllion yen, 2.2%

Electrical equipment (excluding

29,6 trillion yen, 3.1%

ICT industry Transport squipment ICT industry
84.1 trillion 51.5 trllion yen, 5.3% 51.5 trillion yen,
yen, 8.7% 4 0.8 Construction (excluding construction of

telecom facilties)
24.1 trilion yen, 5.0%
Construction (excluding construction of
telecom facilties)
60.3 tillon yen, 6.3%
Wholesale

Real GDP of all 36.0 trillion yen, 7.5%
Nominal market indusries
size of all Wholesale 479.0 trillon yen
industries 57.0 tillon yen, 5.9%

964.2 trillon yen
Retail
24.4 triion yen, 5.1%

Retail
37.0 trillion yen, 3.8% Other industries

Other industries 293.8 trillon, 61.3%

Transport

571.1 trillon, 59.2% 4.0 tilion yen, 5.0%
Transport

437 trillion yen, 4.5%

Iron and steel
5.6 trilion yen, 1.2%
Iron and steel
29.8 trillion yen, 3.1%

Bl Research and development in the ICT field

(OThe ICT industry spent 4.0493 trillion yen on research in FY 2014, accounting for 29.8 percent of all corporate
research spending, and employed 182,730 researchers, or 36.1 percent of all corporate researchers in Japan.

Ml State of ICT enterprise operations

(OThere were 5,519 enterprises engaged a ICT business with FY 2014 sales of 46.5275 trillion yen.

Figure: ICT industry sales

Cable
broadcasting
service
. o providers Advertisin
Film makers and distributors (213) agencwesg Audio program producers (127)
Service providers
related to video,
Publication companies audio, or text information
Newspaper companies (132) Miscellaneous communication

service providers
Private broadcasters (371)

Internet-related service
providers (705)

Telecommunication service
operators (371), 170,073,

FY 2014 sales in
Information processing service providers the ICT industry
46.5275 trillion yen

Software service
providers (2,889)

Figures in parentheses
are the number of
companies

Units: hundreds of millions
of yen
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M internet usage trends

(OThe number of Internet users at the end of 2015 rose 0.3 percent year-on-year to 100.46 million. The penetration
rate among the general population was 83.0 percent, the same as last year-end. The percentage of households
owning smartphones climbed 7.8 percentage points year-on-year to 72.0 percent.

Figure: Transitions in the number of Internet users and the pen-  Figure: Transitions in household ownership rates for ICT de-
etration rate among the general population vices

| Key Points

Tens of thousands

Ownershiprates %]

Bl Cloud service usage trends

(OThe percentage of enterprises using cloud services at the end of 2015 rose to 44.6 percent from 38.7 percent at the
end of 2014. The most commonly used service was E-mail.

Figure: State of cloud service usage in Japan Figure: Breakdown of cloud service usage

File storage and data sharing

End of 2013
(n=2,098)

End of 2014

(n=1,821) System development and Websit
it

Sharing informat

Use company wide Use at some sales locations and divisions Do not use presently, but plan to use in the Other uses
future

Do not use presenty and have o pans ouse inthefuure Do not have a firm understanding of cloud services et of 2085 061

Bl Telecommunications business

(OBroadband development and usage in Japan are progressing every  Figure: Transitions in the provision of broad-
year. Ultra-high-speed broadband services were available at 99.98 band infrastructure
percent of Japanese households at the end of March 2015.
(OSubscriptions to fixed-line broadband services at the end of FY 2015
stood at 37.81 million, and subscriptions to mobile ultra-high-speed
broadband services broke down into 87.39 million for 3.9G and 4G
mobile phone (LTE) services and 35.21 million for BWA services.

March31, ~ March31,  March31,  March31,  March31,  March31,  March31,
2009 2010 201109 2012 2013 2014 015

Uttra-high-speed

Figure: Transitions in broadband service subscriptions

Fixed-line broadband services Mobile ultra-high-speed broadband services
[10,000s of contracts]

(Fiscal year end)
2015(Fiscal year end)
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M Broadcasting business and content market

(OBroadcaster sales in FY 2014 were 3.8795 trillion yen. The share of terrestrial-based broadcasters continued to
expand from the previous fiscal year.

(OThe Japanese content market was valued at 11.4722 trillion yen, which broke down to 54.4 percent from video
content, 39.0 percent from text-based content, and 6.5 percent from audio-based content.

(OThe market for online content for PCs or mobile phones was 2.7385 trillion yen, accounting for 23.9 percent of the
entire content market.

(OThe export value of Japanese broadcast content was 18.25 billion yen in FY 2014.

Key Points

Figure: Transitions in and breakdown of the broadcasting sector Figure: Breakdown of Japan’s content market (2014)
market size (total sales)

Database information  content 195.4 billion
247 4 billionyen, 2.2%
[In 100 of million of yen] ¥ ven, 1.7%
Movies 6753 billion
Books 788.1 bilion ven, 5.9%

ven, 6.9% Videos 421.6 billion yen, 3.7%

Magazines 1.0931
Text-based content trillonyen, 9.5%
segment 4.4794 trillion yen

39.0%

Terrestrial TV programs
2.8056 trillion yen, 24.5%

Comics 495.5
billion yen,
3% Total content market
11.4722 trillion yen
Newspaper articles 1.6598
trillionyen, 14.5% Video content segment
6.2426 trillion yen,
4%
Audio-base content
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 (FY) segment 750.3
billion yen, 6.5%
Cable TV broadcasters™2 NHK'D Satelite and cable TV

Original Internet audio-based

content 8.8 billionyen, 0.1% broadcast programs

905.2 billion yen, 7.9%
Radio programs 2.029

. bilion yen, 1.8% Game software 1221.1
Figure: Export value of Japanese broadcast content s 538 iln bilenyen, 106%
yen, 4.7% Original Internet
videos 213.8 billi
[In 100s of million of yen] Ye:ni.g% illion

2006 2007 2008 2009 2010 2011 2012 2013 2014 (FY)

Note: Export value of broadcast content: total export value of program broadcast rights, Intemet distribution rights, video
and DVD rights, format and restaging rights, merchandising rights, and similar rights.

Note: From FY 2010 onward, the export value from other revenue streams has been included along with program
broadcast rights in the export value of broadcast content. Figures prior to FY 2010 are the export value for program
broadcast rights only.

M Radio spectrum use

(OThe number of radio stations in Japan continued to increase, reaching 199.84 million at the end of FY 2015 (a year-
on-year increase of 12.6 percent). This total included 197.11 million mobile phones and other land mobile stations (a
year-on-year increase of 12.7 percent). This category accounted for a huge 98.6 percent of all radio stations.

Figure: Transitions in the number of radio stations

[tens of thousands of stations]

(End of FY)
Other
Base stations
Convenience stations*2
Amateur stations

Land mobile stations*1
Percentage of land moblle
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Chapter 6
ICT Policy Directions

Bl Comprehensive strategy promotions

(OThe Japanese cabinet decided the Japan Revitalization Strategy in June 2013. In the revised strategy, the directions
to be promoted in the ICT field to ensure further growth of the nation and the economy include addressing issues
centered on loT, big data, the Al era, competition in the mobile market, and realizing the world’s most advanced
communications infrastructure.

B Developments in telecommunications business policy

(OMIC policies in this area include promoting mobile services, increasing the use of optical networks, promoting the
establishment of free public Wi-Fi installations, revising and enhancing consumer protection rules, and ensuring
the correct handling of personal and user information.

B Developments in radio policy

(OMIC policies in this area include promoting effective radio spectrum use, examining 5G mobile communications
systems, promoting advanced Intelligent Transport Systems, and establishing radio usage environments.

B Developments in broadcasting policy

(OSome of MIC's policy efforts in this area include encouraging the distribution of broadcast content, advancing
broadcast services, and reinforcing broadcast networks.

Ml Promoting ICT use and application

(OMIC promotes ICT use and application in education, healthcare, and other fields as well as regional stimulation
using ICT platforms, ICT human resources development, and cyber security measures.

B Promoting ICT research and development

(OMIC will promote research and development from FY 2016 onward based on the July 2015 interim report by the
Information and Communications Council. R&D topics include common loT platform technologies, next-generation
optical network technologies, multilingual voice-based translation technologies, next-generation artificial
intelligence, and space communications technologies.

B Promoting international ICT strategies

(OMIC encourages the overseas adoption of Japan’s standard for terrestrial digital TV (ISDB-T) and the export of
Japanese ICT systems (such as disaster-response systems) to ASEAN and Central and South American countries, as
well as promotes various multilateral and bilateral contributions and collaborations.

Bl Promoting ICT applications in government services and disaster pre-
paredness

(Oln addition to promoting e-local governments through the adoption of the Local Government Cloud, MIC promotes
the application of ICT in the disaster preparedness field, such as establishing resilient fire, safety, and disaster
preparedness communications networks and establishing a national early-warning system (J-ALERT).

B Developments in postal service administration

(OMIC ensures the universality of postal services while steadily promoting Japan Post privatization. MIC is also
putting energy into the overseas deployment of postal infrastructure systems using Japan’s superb postal business
knowledge.



