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Section1

1. 1973 and today: changes in communication tools ( Figure 0-1-1-1 in White Paper )

Telephone _

..

(Source) cocolog “a child making a call in the 1970s”, Photo AC

2. 1973 and today: changes in video viewing means ( Figure 0-1-1-2 in White Paper )

Television

(Source) Kamijima Digital Archive, InfoCom Research, Inc.

Section2

2. 1973 and today: fields where ICT has come to be used ( Figure 0-2-1-2 in White Paper )

Education Medical care Agriculture

(Source) Chiba City Fire Bureau, Niigata City Konan Elementary School, Photo AC



Chapter 1

Introduction

1. Trends in the information and communication field in the past 50 years ( Figure 1-0-1-1 in White Paper )

1973 to around 1985 1985 to around 1995 1995 to around 2005 2005 to around 2015 From 2015
Age of analog Development of the Spread of internet and Expansion of broadband and  Establishment of ICT as

communication and Communicationland mobile phones mobile utilization social and economic
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and joining of China services for mobile devices : COVID-19
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+ End of the cold war
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Advancement and diversification of services, terminals, etc.
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(Source) MIC (2022) “Research Study on Economic Security in Digital Society”

Section1

1. Transitions in the number of subscribers with subscription telephones ( Figure 1-1-2-1 in White Paper )
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(Source) Prepared from History of the Nippon Telegraph and Telephone Public Corporation”



Section2

1. Transitions in charges for long distance telephone calls ( Figure 1-2-2-1 in White Paper )
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(Source) Prepared from NTT (1996) “10 years of NTT from 1985 to 1995: an overview of its history”

2. Transitions in the number of mobile phone subscribers ( Figure 1-2-2-2 in White Paper )

Unit: 10,000 subscriptions
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(Source) Prepared from 1997 Communications White Paper



3. Changes in the number of users of personal computer communication ( Figure 1-2-2-3 in White Paper )

(1,000 users)
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(Source) Prepared from the 1997 Communications White Paper

Section3

1. Number of subscribers of communication services ( Figure 1-3-2-1 in White Paper )
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(Source) MIC “Information & Communications Statistics Database”



Section4

1. Changes in ICT equipment amount per capita by region ( Figure 1-4-1-1 in White Paper )

«=m@=== Developed countries emmxmms BRICS
(Equipment) = ASEAN e e Africa
e Transitional economy === Developing countries/other
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* ICT equipment amount is the sum of the number of fixed landline telephone lines, mobile phone subscribers, fixed broadband internet
connections, internet users and households owning computers divided by the population.

(Source) Noguchi et al. (2018)

2. Transitions in the spread of smartphones in the world ( Figure 1-4-1-2 in White Paper )
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3. Changes in the number of fixed broadband subscriptions in Japan ( Figure 1-4-2-1 in White Paper )
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(Source) MIC “Information & Communications Statistics Database”

4. Changes in the ratio of households with smartphones ( Figure 1-4-2-2 in White Paper )
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(Source) Prepared from MIC “Communications Usage Trend Survey”



Section5

1. Trends in the initiatives for economic security in the United States and China ( Figure 1-5-1-1 in White Paper )

Country Trends of initiatives for economic security

“The National Strategy for Critical and Emerging Technologies” was released in October
2020. Pillars of the strategy include promoting National Security Innovation and Industrial
Base (NSIB) and to protect the country’s tech advantages in critical and emerging technolo-
gies in order to lead the world in these technologies.

The strategy identifies 20 technology area priorities, which include: "Communication and
Networking Technologies,” “Quantum Information Science,” “Semiconductors and Micro-
electronics” and “Space Technologies.” The 2021 Innovation and Competition Act that passed
the Senate in June 2021 includes the Endless Frontier Act, the Strategic Competition Act, the
Securing America’s Future Act (provisions related to the Committee on Homeland Security
and Governmental Affairs of the Congress) and the Meeting the China Challenge Act.

The U.S.

U.S. sanctions against China (high-tech cold war) made China face the vulnerability of its
own supply chains. Starting with Huawei in May 2019, one Chinese high tech company after
another were placed on the trade restriction “Entity List”, which was designated by the U.S.
China Department of Commerce under the Export Administration Act, and became unable to pro-
cure American products.

In order to overcome this weakness, the country announced a policy to upgrade industrial in-
frastructure, modernize industry chains and promote digitalization in “the 14th Five-year Plan.”

The government held expert meetings for economic security legislation to discuss eco-
nomic security legislation from technical viewpoints.

A bill for ensuring security by integrally taking economic measures with the four pillars of
“supply chain,” “critical infrastructure,” “public-private technical cooperation” and “patent
non-disclosure” was submitted to the 2022 ordinary session of the Diet and enacted in May of
the same year.

Reference Japan

9«

(Source) MIC (2022) "Survey Research on R&D on the Latest Information and Communications Technologies and Trends of Use of Digital
Technologies in Japan and Abroad"

2. Changes in the sales of GAFA ( Figure 1-5-1-2 in White Paper )
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(Source) Prepared based on Statista data



4. Online meeting ( Figure 1-5-2-2 in White Paper )

(Source) AC



Chapter 2

Section1

4. Changes in Internet traffic ( Figure 2-1-1-4 in White Paper )

(Gbps) 25,000
,.23,650
19.3% [
increase |/ B
[ . The total download traffic of
20,000 | Japan'’s fixed broadband
K Internet service subscribers
[ 23,650 Gbps
56.7% | (estimation)
increase |
15,000 | t
,"(
/‘;
10,000 | A
,"’
Ay
x The total upload traffic of
rd Japan’s fixed broadband
5,000 ra Internet service subscribers
e < 2,816Gb
A 2.816 ’ ps
Y . i 198% (estimation)
A 2373 increase ‘
o Lm—p—s I T T T ssmasasssssssssssssssssss .. The total upload traffic of
T T ’ T ) 10.0% Japan’s mobile
S O N O ONMNNODDWOVDDDNDOO ™~ NANMMMIT T LW O ONNMNODODWOONO O« « | .
88888888888 C8cc S5 5coc0oc0o0000000580505 8888 increase communications
gogegYgagYgegYgYIYgYgogYgYYYYgYeLNYLs 572Gbps
> > > > > > > > > > > > > > > > > >
2232522528223 22%82%82233223%582%8=22322%8228228232
(Source) MIC (2022), “Aggregation result of Internet traffic in Japan (in November 2021)”
5. Predictions for IT-related power consumption ( Figure 2-1-1-5 in White Paper )
Forecast of IT-related power consumption 2016 2030 2050
IP traffic (ZB/year) 4.7 170 20,200
Power consumption (Japan: TWh/year) 41 1,480 176,200
Power consumption (World: TWh/year) 1,170 42300 5,030,000

(Source) Center for Low Carbon Society Strategy, Japan Science and Technology Agency (2019) “Impact of Progress of Information Society

on Energy Consumption (Vol. 1): Current Status and Future Forecast of Data Center Energy Consumption and Technical Issues”

Section2

Changes and forecasts for the size (sales) of the data center service market in Japan ( Figure 2-2-1-1 in White Paper )

(Source) IDC Japan
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2. Map of submarine cables laid around Japan ( Figure 2-2-1-2 in White Paper )
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(Source) TeleGeography, “Submarine Cable Map

3. Changes and forecasts for the market size (sales) of public cloud service in Japan ( Figure 2-2-1-3 in White Paper )
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5. Experience of withessing a post related to slander, etc. and the service where such posts were found ( Figure 2-2-3-

1 in White Paper)

Experience of witnessing a posting related to Service where such a posting was seen
slander, etc.

Q Have you seen a posting as follows ont he internet? Please answer eneeanennend » Q In which service have you seen the posting? (MA)
whether you “have seen” or “have not seen” each of the following postings

(SA) Hurtful posting (slander)
: 0% 10% 20% 30% 40% 50% 60%

Hurtful posting (slander)

Have seen . .............. ; Instagram I 11.3

49.9% Google Maps' |l 5.2

Yahoo! Comments | ey 35

(Chiebukuro, News, Finance) |

LINE(OpenChat.VOOM) M 3.9

Have not seen’ LINE BLOG. livedoor Blog M 3.5

(n=1658)
Other blogs 1 0.8
TikTok M 7.0
[ ntemetiorum services | oy 30 7
*Aggregation of the respondents who answered that he/she had i (2channel, 5¢channel, Bakusai) 3 ’
used any of the social networking services in the past one year Others W 2.4

(n=831)
(Source) From Material 5 of MIC Study Group on Platform Services (36th meeting)

Column1i

1. Changes in postal volume

unit: million unit: million
25,000 500
450
20,000 400
350
15,000 300
250
10,000 200
150
5,000 100

50

0 0

1871 1877 1907 1912 1921 1926 1945 1965 1985 1989 1995

e Ordinary mail == Parcels

1871 1877 1907 1912 1921 1926 1945 1965 1985 1989 1995
Ordinary mail 0.6 143 1,340 1,606 3,944 3,915 3,007 7,898 13,917| 17,767| 20,683
Parcels 0 0 18 24 49 59 20 140 153 300 404

(Source) Excerpt from Nakamura (1997)



2. Model cities of the Utopia Vision

Otaru Cit;
aru &ty Asahikawa City
Hakodate City
Hachinohe City
Akita City Yamagata City
Matsumoto City
Niigata City
Toyama City Joetsu Git
oetsu Ci
Takayama City u ey *Shiogama/Taga Area
"Kanazawa Area Aizuwakamatsu City
i Miyazu City . .
Fukuyama City Matsue City Kiryu City . .
Hofu City Yonago City Utsunomiya City
Okayama Musashino City
City Kodaira City
Kurume City Sakura City
Kofu City
Saga City Odawara City
Seto City Numazu City
g"tkamatsu Nishinomiya Kusatsu City
Y City —Ise City
Nagasaki City Kumamoto Kochi City .\ ovama Gity YaE City
City *Matsuyama Sakurai City

Area

Miyazaki City
Note
Naha City Shiogama/Taga Area: Shiogama City, Tagajo City, Shichigahama Town

Kanazawa Area: Kanazawa City, Nonoichi Town, Uchinada Town
Matsuyama Area: Matsuyama City, Matsumae Town, Tobe Town, Shigenobu Town

(Source) Excerpt from 1989 Communications White Paper

3. Changes in the number of postal service facilities

25000
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15000
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I

1871 1877 1907 1912 1921 1926 1945 1965 1985 1989 1995

o

(Source) NAKAMURA Yoshiaki (1997), “Transition of Postal Undertaking over 100 years -From Railroad Horse to Car &Airplane, from Manual
Handling to Machine Processing” Japan Society of Mechanical Engineering, Vol.100, No.939, pp.177-184.
https://lwww.jstage.jst.go.jp/article/jsmemag/100/939/100_KJ00003054331/_pdf/-char/ja



4. Parcel tracking system
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(Source) NAKAMURA Yoshiaki (1997), “Transition of Postal Undertaking over 100 years -From Railroad Horse to Car &Airplane, from Manual
Handling to Machine Processing” Japan Society of Mechanical Engineering, Vol.100, N0.939, pp.177-184.
https://lwww.jstage.jst.go.jp/article/jsmemag/100/939/100_KJ00003054331/_pdf/-char/ja

5. Automatic postal code reading and sorting machine
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(Source) NAKAMURA Yoshiaki (1997), “Transition of Postal Undertaking over 100 years -From Railroad Horse to Car &Airplane, from Manual
Handling to Machine Processing” Japan Society of Mechanical Engineering, Vol.100, No0.939, pp.177-184.
https://lwww.jstage.jst.go.jp/article/jsmemag/100/939/100_KJ00003054331/_pdf/-char/ja



6. Process of digital postal service

Handling post office

General-purpose
computer

Printing & sealing machine

Carrylng in

Magnetic tapes and
floppy disks

Delivery post office 1 Delivery post office 2

Delivery

(Source) MITSUYA Yuichi, “Digital Postal Service — New Postal Service of Internet Age” UNYSIS TECHNOLOGY REVIEW, No.73, May 2002.

https://dl.ndl.go.jp/info:ndljp/pid/8559771

7. Services provided in model cities of Yu-topia Vision (the first designated cities)

(As of the end of FY1989)

] e ey e e o o gy o v
Service menu city |city |2V |city |[city [MCWicity |area [city |city [¢CV |V [area

Kurum
e City

Miyaz
aki
City

Yama |Shioga Otary {Hakod Naha
gata ma icity  fate ci
City |area City ity

Issuing illustrated postcards

Developing and introducing travel brochures

Developing and introducing Hometown
Parcels

Holding culture schools

O|0|0|0

ololojo
olololo

O|0|0|0|0
O|0|0|0O|0O
O|0|0j0O|0

Forming elderly pen pal circles

Offering post office conference facilities for
use

O|0|0|0|0|0|0
O|0j0|0|0O|0|0
O|0|0|Oofo]0O|0
O|0|0]0|0|0|0

Offering space in post office lobby

O|0O

O|0|0|O|O|0O0
O|O|0|O|0f0O|0

o]fe]
0|0

XN WD

Ensuring a community space

O

9 Installing new media equipment

@]

10 Setting up small post offices

11 Setting up letter presentation spots

O

12 Setting up memorial posts

O|0|0|0

O

O
O|O|O|0|O|O|0|O|O|0O|0O|0|0

O|0|0[P>|O|0O
Ol0o[O|O|0|0|0O|O|0j0O|0|0O|0

O|0|0

O|0J0|0O|O|0O|O|0j0O|0O|0]|0|0
O|0|0|0|0|0|O|0|O|0]|0|0|0O
O|0|0|O|Of0O|O|O|O|0O|O|0|0
O|0|O|0|0[O|0(0O|0|0|0|0]|0

O|0|0|0|0
O|0|0|0|0O
O|0fj0o|0|0

13 Accepting Letax user terminal

O|O|O[0O|00}0O|0O|0|0]|010|0

O|0[|O|0O|0

O|Oo|O|P>|O|OJ0O|O|0|0|0f0]|0

O|0|0|0|0O
O[0|0|0]|0O

O|0j|0|0

14 Cyclic collection and delivery

O
)

15 Town Mail

@)

O

@]
@]
O
O
0]

010

0|0

OO0

16 Heart Letax

C
@)
(@]
O
O

)

O
o|o
e}
oo
O

O|0[O]0{0lO|0O|0}0O

O|0|0O
©)

17 Gift Letax

O

O[O

0|0(0|0O
O

18 DM support service

0|0
)

19 Select Post service

20 International correspondence service O|lO| O A Q1O |0

21 Sister city commemorative service O O|lO0|O (@]

22 Ent of ; Parcels @)

*Circles in the table indicate services implemented or in operation. Triangles indicate services in preparation.

(Source) 1990 White Paper - Communications in Japan
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h02/html/h02b0220.html



8. Affairs handled by postal service offices

Issuance of certificates
(requested by the person):
(D Copy of the family register
@ Certificate of tax payment
registration file
residence

(® Copy of the attachment to a family register
(© Seal registration certificate

and garbage bags

Examples of the services by external staff

(@ Delivery of library books and returning to libraries

@ Providing information about illegal waste dumping
e

Examples of the services provided at post office service counter
D Selling of tickets for municipal bus, garbage disposal tickets, excretion treatment tickets

@ Copy of the certificate of residence, certificate of items entered in the certificate of

@ Intermediary of applications for use of public facilities/learning courses

(D Dropping by and talking with the elderly, delivering commodities, etc.

Acceptance of requests for issuance of the following and issuance of copies and certificates

(3 Copy of the person's alien registration file and certificate of matters entered in an alien

~

(Source) 2002 White Paper — Information and Communications of Japan

https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h14/htmI/E3092000.html

10. Changes in the number of specified correspondence delivery service providers

400
350
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250 213

200
159
150
111

100
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(Source) 2011 White Paper — Information and Communications of Japan
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h23/html/nc347210.html
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11. Changes in the sales of correspondence delivery service providers

(100 million yen)

50
45 43
40
35
35
30 29
25 22
20
15 12
10
5
I I
0
2004 2005 2006 2007 2008 2009
(End of FY)

(Source) 2011 White Paper — Information and Communications of Japan
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h23/html/nc347220.html

12. Subsidy/contribution system

Before the amendment Cost allocation of universal service o (T T T

Payment of consignment fee basgd ona pn'vate-_sector contract [:> - Essential expenses are paid through “subsidy/contribution” system.
between Japan Post and the affiliated bank and insurance - Allocation of other expenses are decided based on private contracts as
company before.

I Post office network I

Japan Post <post offices> Simple post offices

l-/ Y /7

]

P

L

L

L

1
)

1

! i The Organization for Postal Savings, Postal Life
)

Lo Insurance and Post Office Network

1oy (Former Management Organization for Postal Savings and Postal Life

{ : Insurance. The name was changed on April 1, 2019)

-

P

: 1

L

Contrlbuﬂoml Contributions

Affiliated bank Affiliated insurance

Japan Post (Japan Post company (Japan

Bank) Post Insurance)

(Source) MIC, “Commencement of a subsidy/contribution system to support the maintenance of the post office network” (April 11, 2019)
https://www.yuseimineika.go.jp/iinkai/dai201/siryou201-2.pdf



13. Post office revitalization project

Project area

*Implemented as a research study by a thinktank

OTsunan town, Niigata Shopping service support

OMiyoshi city, Hiroshima
Watching in the communities and
disaster countermeasures

N

OHigashimatsushima ci

OFuijieda city, Shizuoka

Support for farmers’ crop

delivery

OTono city, Iwate o _

Watching service and dissemination OObihiro city, Hokkaido i

of sightseeing information, etc. using Coordination of hands-on tourism
ICT

Miyagi
Support for use of vacant houses

Qv Gu

QYatsuchiro city, Kumamoto

Administrative procedure support

technologies

Y2021
Olshigaki city, Okinawa

Administrative procedure
support using digital

using digital technologies

(Source) MIC “Post office revitalization project (post offices, local governments and ICT)”
https://www.soumu.go.jp/yusei/kasseika.html



Chapter 3

Section1

1. Layered market structure around ICT ( Figure 3-1-1-1 in White Paper )

; Video/music Electronic Search/ Broadcasting (pay broadcast,
Contents/
ontenisfservice distribution ek S 22 settlement | [ advertising broadcast with ad)
Cloud
Cloud/data center Broadcast business ‘
Data center ]

Telecommunications business

ixed
communications

Network Mobile communications Satellite Sateliite | | Terrestrial Cable
communications broadcast | | broadcast | | television
Frequency use
. i \
loT (e.g,, | [[Mobile | (1 e pers | | Routers
Terminals/devices | Firec-ine | [Televisions, | | Personal | | Smartphones, wearable phone (e.g., integrated LAN
telephone radios computer tablets devices, base CircUits Drocessors )
. . P ) switches
drones, robots) | | stations ')

Users (enterprises, local governments and citizens)

1 ID r‘
Cross-sectional areas
. _(g.g., security, Al, software, data)

2. Changes in the size of the global ICT market (in terms of expenditure) ( Figure 3-1-1-2 in White Paper )

(Source) MIC
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(Source) Statista (Gartner)



3. Changes and forecasts for the ICT market (ICT investment by private sector) in Japan ( Figure 3-1-1-3 in White

Paper)

(100 million yen)
160,000

140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

2017 2018

2019

121530 124,930 128,900 129,700

Predicted value
—

133,300 136,400 138,800

2021 2022 2023
(FY)

2020

(Source) Yano Research Institute, “IT Investment by Domestic Companies 2021” released on November 18, 2021

4. Nominal and real domestic production values of major industries (breakdown of 2020)*

Nominal domestic production value

Information and
telecommunications industry
104.8 trillion yen
10.7%

Commerce
90.1 trillion yen
9.2%

Other industries (other than
above)
41 4‘1'""}3" ven Nominal domestic
S% production value of

................. all industries
A\ 981.1 trillion yen £ - .
A (2020) 1 s s S8 66

Medical care/welfare
69.0 trillion yen
% 7.0%

Construction
62.3 trillion yen
6.3%

L9,

Personal services
41.9 trillion yen
4.3%

Business-oriented services
71.9 trillion yen
7.3%

Transportation Machinery
49.7 trillion yen
5.1%

*1 Real domestic production value is calculated using the 2015 prices.

Real domestic production value

Information and
telecommunications industry
104.8 trillion yen
10.9%

Commerce
89.2 trillion yen

Other industries (other than
above)

406.3 trillion yen Real domestic

production value of
all industries
961.7 trillion yen
(2020)

<
Real estate
80.5 trillion yen

>,
1 D 1 0
HHE ]
1/ ! Medical care/welfare
" 64.9 trillion yen
1 - 0/
: i / 6.8%
i
W i
i
i
g Construction
7 57.7 trillion yen
6.0%

L
Personal services

40.2 trillion yen Transportation Machinery
4.2% 49.9 trillion yen
5.2%

Business-oriented services
68.1 trillion yen
71%

*2 For scope of the information and communications industry, see Annotation 2 of the Appendix.

(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”



5. Changes in domestic production value of major industries (nominal and real)*

(Trillion yen)
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Nominal domestic production value

120 Q.
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== Business-oriented

services
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=== Personal services
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Real domestic production value

(Trillion yen at 2015 prices)
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telecommunications
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Commerce

——Real estate

Medical care/welfare

Construction

==Business-oriented

services

=&==Transportation
Machinery

===Personal services

200020012002200320042005200620072008200920102011201220132014201520162017201820192020

*For the details of the values, see Data 1 and Data 2 of the Appendix.

(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”

(Year)




6. Changes in domestic production value of the information and communication industry (nominal and real)*

Nominal domestic production value

(Trillion yen)
140

120

100

80

60

40

20

B Research

ICT-related construction

D ICT-related services

@ ICT-related manufacturing

@ Video picture, sound
information, character
information production

O Internet-related services

3 Information services

O Broadcasting

D Telecommunications

Real domestic production value

(Trillion yen at 2015 prices)
120

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

100

(Year)

80

60

40

20

[ Research

ICT-related construction

[ ICT-related services

B ICT-related manufacturing

@ Video picture, sound
information, character
information production

O Internet-related services

O Information services

O Broadcasting

[ Telecommunications

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (Year)

*For the details of the values, see Data 6 and Data 7 of the Appendix.

(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”




7. GDP of major industries (nominal and real) ( Figure 3-1-2-1 in White Paper)

Nominal GDP

Other industries (other than
above)
203.0 trillion yen
38.1% Nominal GDP

Real GDP

Information and
telecommunications industry
51.0 trillion yen
9.6%

Commerce
61.0 trillion yen

Other industries (other than
above)
196.7 trillion yen
38.2%

Information and
telecommunications industry
51.7 trillion yen
10.0%

Commerce
60.6 trillion yen
1

1.8%

of all Real GDP of
industries L all industries
533.3 trillion ss'zea'.ﬁ_sme 8 515.0 trillion
yen .9 trillion yen o yen
(2020) y (2020)
A ,('1/‘é
Il + T
I * T
+ T
%) ® L
A 1 Y s
| 7/ : } )
it e 64 /. ) H )
7 /1 Business- |\ y /. Business- ] o
/11 oriented | /.| oriented !
hS (11, services || 117" Medical care/welfare N 11| services |1 mmm Medical el
Personal services 2 111:::1 47.2 trillion 1:::‘ 41.8 trlll‘l’on yen Personal services } 2 44.0 trillion 1‘:: S g e3fl>l.:§ !Crﬁlrisr:ﬂyee:re
22.0 trillion yen o yen 7.8% 20.4 trillion yen ~ / yen il 70%
41% Qi 89% 4.0% W, B5% .
PR Construction RSIRIARN Construction
Transportation Machinery 28.7 trillion yen Transportation Machinery 26.0 trillion yen
11.8 trillion yen 5.4% 12.3 trillion yen 5.1%

2.2%

2.4%

*Real domestic production value is calculated using the 2015 prices.

(Source) MIC (2022), “2021 Survey on economic analysis of ICT”

8. Changes in GDP of major industries (nominal and real) ( Figure 3-1-2-2 in White Paper )

(trlion yen) Nominal GDP
80
70 '/\ —e—Information and
. e — P
62.1 indusiry
60 “~._ —é—Commerce
© . %o
w ——Medical carefwelfare
i M T Constnton
20 i ——Business-oriented
e— B — services
N\ || rooroen
2 Machinery
—&—Personal services
o @—e—-e—ﬂ—@"‘e’e’e_\_ W—e——e——e—e—@\e

(trillion yen, value in 2015)

80

70

60

50

40

30

20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Real GDP

(Year)

/A/\
N e
—a—a——u g =
51.7

"

—e—Information and
telecommunications
industry

s Commerce

—8—Real estate

4~ Medical care/welfare

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122013 2014 2015 2016 2017 2018 2019 2020

*For the details of the values, see Data 3 and Data 4 of the Appendix.

(Source) MIC (2022), “2021 Survey on economic analysis of ICT”
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9. Changes in GDP of the information and communication industry (nominal and real)*

(Trillion yen) Nominal GDP
70
@ Research
60
ICT-related construction
50 DOICT-related services
B ICT-related manufacturing
40
0O Video picture, sound
information, character
information production
OInternet-related services
30
OInformation services
20
D Broadcasting
10 O Telecommunications
0 L L
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (Vear)
(Trillion yen at 2015 prices) Real GDP
60
E Research
50
@ ICT-related construction
40 O |ICT-related services
@ ICT-related
manufacturing
30
O Video picture, sound
information, character
information production
20 O Internet-related services
O Information services
10
O Broadcasting
0 O Telecommunications
-10

20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152016 2017 2018 2019 2020 (Year)

*For the details of the values, see Data 8 and Data 9 of the Appendix.

(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”



10. Changes in exports/imports of goods/services ( Figure 3-1-4-1 in White Paper )

Nominal value

(Trillion yen)
120.0

100.0

80.0

60.0

40.0

0.0

Export Import Export Import Export Import Export Import

2005 2011 2015 2018

Real value
(Trillion yen)
120.0

102.2
100.0

86.8

80.0

40.0

20.0

0.0
Export Import Export Import Export Import Export Import

2005 2011 2015 2018
*Real value is calculated using the 2015 prices.

(Source) MIC annual “Input-Output Table of the Information Communications Industry"
https://www.soumu.go.jp/johotsusintokei/link/link03_01.html

89.5

m General services
= General goods
m|CT services

m|CT goods

Export Import Export Import (Year)
2019 2020

105.6

m General services
= General goods
u|CT services

m|CT goods

Export Import Export Import (Year)
2019 2020



11. Exports and imports of ICT goods/services

Nominal value

(Trillion yen)
120 114
aQ
AN ’—————'--.\ —
N 11.1 o
100 AN ,,’10.7 107 109
\\\ Pid 8.8
- \\8'1 U L 8.0 7.7
8.0 R P TS e— : 7.4
83 s e «=@==|CT goods (export)
' 6.2 «=@==|CT goods (import)
5.8 5.9
6.0 s1 —/‘\. «=@=|CT services (export)
~° == =8 |CT services (import)
1/
4.0 ’
’
’
// ’/o—/_.
3.2
2.0 16 19,7 e —— 2.9
: __-——-‘ - 23
== ’——— 22 .
-
Y
0.0 0.9 0.9 (Year)
2005 2011 2015 2018 2019 2020
Real value
(Trillion yen)
18.0
16.0 15.5
13.8
14.0 13.1
-’
12.0 -
'/' ==@==|CT goods (export)
- :
10.0 ’,gg 0.7 —=@=|CT goods (import)
8.4 ,” _1 o «=@==|CT services (export)
8.0 —”'"--- T 8.9 ==@==|CT services (import)
’f"” 8.5 8.5 8.6
e” - 6.1
57 - 5.7 5.8
6.0 73' 51 =
~~— -————T
7
4.0 ’I
’
s —0
2.0
1.7 i e m e 3.1
2.0 .-_____-—' ———. 2.8 .
. -~ - 22 2.3
0.0 0.9 0.9
2005 2011 2015 2018 2019 2020 (Yea r)

*The transition from 2005 to 2018 is indicated by a dashed line because there is a gap in the period.

(Source) MIC annual “Input-Output Table of the Information Communications Industry”
https://www.soumu.go.jp/johotsusintokei/link/link03_01.html



12. Proportion of technology trade values by industry (fiscal 2020)
Technology exports of all industries (3.1010 trillion yen) Technology imports of all industries (559.8 billion yen)
Infarmalion commun!calion
Information Electric Machinery and eq"'pmsirlﬁor:ay"e‘::a;';%"g a8
communication appliance manufacturing :
. . equipmer](_manufacluring 93.4 billion yen, 3.0% Other industries (total) N N
G e e 1787 bilionyen 58% 53.8 billion yen, 9.6% Bt e 2N
aaned Electronic parts/devices/ A1
circuits manufacturing AHR
29.9 billion yen, 1.0%

manufacturing, 219
billion yen, 3.9%

tion, 26.3
billion yen, 0.8%

Electronic

parts/devices/ circuits

manufacturing, 17.4
billion yen, 3.1%

Telecommunication,
120.0 billion yen, 21.4%
(total), 304.9 billion yen,
54.5%
Other
{tota). 27148 riion yen.
5%

B

[
[
[
I
[
f
HH
N

A

(Source) MIC, annual “Survey of Science and Technology Research”
https://www.stat.go.jp/data/kagaku/index.html

13. Changes in technology trade values of the information and communication industry

(100 million yen)

8,000

6,000
4,000 I
I 6,082

>.708 I 5123 5,147
4,808 se7l % 4,971
2000 4071 4460 4572
I I I I |
(1,788) (2,417)
2 575) 2 598 2 567 ,
(3,101) ( ( ) ) .

m Technology exports

M Technology imports

(2,741) -
(2,000) I (3,510)

(4,000)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(Source) Prepared from MIC, annual “Survey of Science and Technology Research”

2020 (FY)
https://lwww.stat.go.jp/data/kagaku/index.html



14. Changes in the number of employees of the information and communication industry*

(10,000 employees )
500 [486:2
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information, character
information production

O Internet-related

services

B Information services
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@D Telecommunications
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*For the details of the values, see Data 10 of the Appendix.

(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”

(Year)




15. Changes in the economic ripple effects (induced added values and number of employments) of production

activities of major industry sectors

Induced added values

—8-Total of information
and
telecommunications
industry
Commerce

—H—Real estate

Medical
care/welfare

Construction

== Business-oriented
services

=&==Transportation
Machinery

(Year)

(Trillion yen)
120
100
92.2 93.3
83.1 818 2
80
60
40 \E
0 L L L L L
2005 2011 2015 2018 2019 2020
Induced number of employments
(10,000 employees)
1,600
1,400
1'200 E‘\E—E\E/Q\E
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875.0 859.2 865.8 868.3 860.7
.\817 4 ® — 'e’ ° —o
800 */://* X " —o
600
400
(F
200 .—/___19' m——— —= -— —s
0
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Commerce

~—Real estate

Medical care/welfare

Construction

==i=Business-oriented

services

==o==Transportation
Machinery

2005 2011 2015 2018 2019 2020

(Source)MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”

(Year)




16. Contribution of the information and communications industry to the real GDP growth rate

(%)
1.6
1.4
Py
7
1
0.8
0.6 2
0.4 \
0.2
0
-0.2
-0.4
-0.6
-0.8
-1
2000 to 2005 2005 to 2010 2010 to 2015 2015 to 2020
(annual average) (annual average) (annual average) (annual average)
7] Information and communications industry 0.3 0.2 0.2 0.1
[ Other industries 0.3 -1.0 1.1 -0.8
-@- All industries 0.6 -0.9 13 -0.7
(Source) MIC (2022), “Fiscal 2021 Survey on economic analysis of ICT”
17. Changes in IT investments in Japan ( Figure 3-1-3-1 in White Paper )
(Unit: trillion yen at 2015 prices) (Unit: %)
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(Source) MIC (2022), “2021 Survey on economic analysis of ICT”




18. Sales of the information and communications industry (fiscal 2020)

Services associated with video
picture, sound information, character
— information production (214)
1,703
0.3%

Cable broadcasting (197)
5414
1.0%

Advertisement
production (179)
3,312

Video picture information production
and provision (450)
8,059

— Sound information production (101)
1,306

Publishers (349) 0.2%

9,542 Other information and communications
1.8% 2,171
()
Newspapers (128) 0.4%
11,505

2.2%

Private broadcasting (377)
20,177
3.8%

Internet-related
Services (733)
46,939

8.8%

Telecommunications (392)
178,321
33.4%

53.4498

trillion yen L
*1 The number of companies in ( )

*2 Unit is 100 million yen
*3 “Other information and communications” refer to

Information, processing/.
provision sefvices

(2,019 companies that answered that their main business is
191,4913/9 Soft\qvgge6(13>é047) “other” in the breakdown on the sales pertaining to the
. (] 3,

o0 information and communications industry.
o ()

(Source) MIC/METI, “2021 Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

19. General overview of the information and communications industry

Number of D387 i Number of Sale's‘ Sales of the business| Operatingincome | Ordinary income '.\“.J"'ber OT
enterprises placgs ol employees MrEreEmEE| (0 mllem type concerned (100 million yen) [ (100 million yen) suwdwy,ﬂfﬁ“md
business employees yen) (100 million yen) companies

FY2019 5714 26.463 1.651.373 1.646.320 703.384 516,459 63.194 70.269 10.118
Total FY2020 5.987 27.489 1.756.129 1.750.614 742.200 534.498 71.719 80.991 10.134
Vear-on-year (%) 48 39 63 63 55 35 135 153 02
FY2019 389 2.324 183203 182538 206,812 175520 29.529 31.083 880
Telecommunications FY2020 392 2.736 213.857 212.561 219.972 178.321 32.227 33.533 756
Vear-on-year (%) 08 17.7 16.7 16.4 6.4 1.6 9.1 7.9 1.1
FY2019 358 1579 21,299 20788 26676 21.662 1501 1795 418
Private broadcasting FY2020 377 1.581 42.987 42159 25.862 20177 1.230 1.482 242
Vear-on-year (%) 53 0.1 41 34 3.1 6.9 -18.1 174 57
FY2019 197 733 24.043 23610 15114 5.140 1,589 1577 126
Cable broadcasting FY2020 197 681 24.689 24.239 15.990 5.414 1.932 1.923 112
Vear-on-year (%) 00 71 27 27 58 53 216 219 111
FY2019 2,940 10,901 891,872 890,546 298,129 162,988 20,715 25,066 5032
Software FY2020 3,047 11,585 918,196 916,701 298,955 166,619 22.738 27,507 4814
Vear-on-year (%) 36 6.3 3.0 2.9 0.3 2.2 9.8 9.7 43
information FY2019 1,923 10,387 709,731 707,674 194,099 71,599 12,138 13,446 2,938
! iy ) FY2020 2,019 11,162 747,779 745,903 209,794 79.429 13,646 14,855 2,979
processing/provision Service | oo vear %) 5.0 75 5.4 5.4 8.1 10.9 12.4 10.5 14
FY2019 707 2,260 237,775 236,600 140,932 41,296 9.896 11,188 2,683
Internet-related services FY2020 733 4,267 241,038 240,458 125,438 46,939 13,606 16,459 2,635
Vear-on-year (%) 37 0.2 14 1.6 -11.0 13.7 375 47.1 1.8
— - FY2019 237 1,691 54,056 53,739 25,519 8913 1,641 1,885 580
Z:iiﬁg‘g;‘;ﬁ‘s’ma“°” FY2020 250 1,253 54,551 54,179 22,345 8,059 1,452 1,712 606
Vear-on-year (%) 3.0 259 0.9 0.8 124 96 115 9.2 45
FY2019 103 261 9.754 9,707 2,863 1,218 784 193 62
Sound information production FY2020 101 288 9,497 9,455 4,125 1,306 201 217 58
Vear-oyoar (%) 1.9 10.3 2.6 2.6 -15.2 7.2 743 12.1 6.5
FY2019 131 2,041 40,531 40,310 15,668 12,726 342 510 722
Newspapers FY2020 128 1,995 39,204 39,045 14,102 11,505 83 244 691
Vear-on-year (%) 23 23 33 -3.1 -10.0 96 758 523 43
FY2019 348 2,833 79.082 78,803 31,368 8,756 1,310 1,678 786
Publishers FY2020 349 2,582 74,528 74,078 29,253 9,542 1,888 2212 746
Vear-on-year (%) 0.3 -8.9 58 -6.0 6.7 9.0 44.2 31.8 5.1
FY2019 185 687 23,651 23595 7.297 2,295 340 365 181
Advertisement production FY2020 179 613 29.146 29.070 19,911 3312 436 519 165
Vear-on-year (%) 32 -10.8 232 232 172.9 443 43.0 425 8.8

Services associated with
video picture, sound FY2019 201 932 31,747 31,384 9,607 2,293 401 468 200
information, character FY2020 214 879 32,128 31,815 8.240 1,703 198 280 222
information production Vear-on-year (%) 6.5 5.7 1.2 14 142 -25.8 507 202 11.0
. - FY2019 363 895 31,502 31,207 12,517 4,735 513 625 319
gf:gpfr: ;Z'::';:g:’ radio FY2020 365 803 35,341 34,983 12,856 3,763 370 488 310
Vear-on-year (%) 0.6 103 12.2 12.1 27 205 278 219 2.8

*1 Sales of “business type concerned” refer to the sales pertaining to the activities. For example, sales of “business type concerned” of
telecommunications are the sales pertaining to telecommunications out of the sales of the entire company.

*2 The total of “business type concerned” does not agree with the itemized total because some of the companies answered “other.”

*3 “(Repost) Television/radio program production” refers to the sum of “television program production” and “radio program production” of the
“Video picture, sound information, character information production.”

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html



20. Enterprise makeup percentage by capital

Total of information and telecommunications industry (5,987) 31 I 316 I 264 74 3T IG2K00.4
Telecommunications (392) [TT76 I 199 ] 390 [ 166 3
Private broadcasting (377) [ 257 ] 212 I 353 17 A0 7 Of. 1
Cable broadcasting (197) [TT188 BT 20} [ 778 EEZe 07
Software (3,047) [ 325 I 344 242, [ 65 2800813
Information processing/provision services (2,019) i 284 I 331 I 27,8 (768 37 7ATTN.2
Internet-related Services (733) [ 181 306 ] 329, 1047 [52
Video picture information production and provision (450) [ %93 [ 229 I 198 [[69 TBN6EN07 0.7
Sound information production (101) & 505 [ 257, 1818 302010] 10
Newspapers (128) i 359 289 I 313 [63 1678
Publishers (349) [ 352 390 7206 [43237780303
_ _ ~ Advertisement production (179) i 397 I 369 I 201 [ 67 27006 06
Senices associated it ideo picture, sound formatin, | = w %5 7T
(Repost) Television/radio program production (365) S8 [ 214 I 154 [ 60 17880303
6 10 20 30 40 50 60 70 80 90 100(%)

[ Under 50 million yen

[ 500 million to under 1 billion yen [ 1 billion to under 5 billion yen

[Z7] 50 million to under 100 million yen [ 100 million to under 300 million yen
E=] 5 billion to under 10 billion yen

[C77 300 million to under 500 million yen

[ 10 billion yen or more

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”

https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

21. Labor productivity, labor equipment ratio and labor distribution rate

5 Labor productivity Labor equipment ratio e i o
Number of companies (10,000 yen per person) (10,000 yen per person) Labor distribution rate (%)
FY2019 FY2020 | Year-on-year| FY2019 FY2020 |[Year-on-year| FY2019 FY2020 | Year-on-year | FY2019 FY2020 |Year-on-year
Total of information and telecommunications industry 5714 5,987 4.8% 1,413.1 1,424.6 0.8% 1,427.9 14111 -1.2% 40.4 40.9 0.5pt
Telecommunications 389 392 0.8% 4,084.8 3,761.2 -7.9% 7,084.8 7,174.9 1.3% 15.1 17.4 2.4pt
Private broadcasting 358 377 5.3% 1,733.5 1,627.7 -6.1% 2,970.3 2,887.1 -2.8% 41.4 41.7 0.4pt
Cable broadcasting 197 197 0.0% 2,470.8 2,532.4 2.5% 4,736.2 4,748.3 0.3% 20.9 21.2 0.3pt
Software 2,940 3,047 3.6% 1,134.1 1,149.2 1.3% 412.6 409.7 -0.7% 54.2 53.8 -0.4pt
Information processing/provision service 1,923 2,019 5.0% 978.5 985.6 0.7% 747.9 533.8 -28.6% 53.5 55.2 1.6pt
Internet-related services 707 733 3.7% 1,5638.9 1,5621.4 -1.1% 2,289.4 907.6 -60.4% 39.2 384 -0.9pt
o oo 437 450 30%| 12060  1,107.0 -83%| 13785 1384.1 0.4% 50.0 515 15pt
Sound information production 103 101 -1.9% 1,514.9 933.5 -38.4% 361.6 401.2 10.9% 30.7 51.7 21.0pt
Newspapers 131 128 -2.3% 1,297.0 1,278.1 -1.5% 2,686.0 2,708.3 0.8% 614 614 -0.0pt
Publishers 348 349 0.3% 1,108.0 1,230.0 11.0% 1,5654.3 1,628.3 4.8% 57.0 51.9 -5.1pt
Advertisement production 185 179 -3.2% 785.9 1,044.2 32.9% 290.7 2314 -20.4% 60.7 63.3 2.6pt
Services associated with video picture,
sound information, character information 201 214 6.5% 876.1 831.2 -5.1% 790.6 7521 -4.9% 60.1 67.4 7.3pt
production
et lor!racio program 363 365 06%| 10291 1,004.4 24%| 1,0638| 1,079.1 1.4% 58.1 60.1 2.0pt

Note: Labor productivity = added value amount/number of employees. This is an indicator of the added value amount per employee
Labor equipment ratio = tangible fixed assets / number of employees. This is an indicator to see how much capital (tangible fixed assets) is

used per employee.

Labor distribution rate = gross pay / added value amount x 100. Indicator to see how much of the generated added values are distributed to

labor expense.

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”

https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

22. Enterprise research expenses by industry (fiscal 2020) ( Figure 3-1-5-1 in White Paper )

(Enterprises:
13.8608 trillion yen)

Other industries (total),
1.0283 trillion yen, 7.4%

Information

communication

equipment

manufacturing,
1.1518 trillion yen,

Electric Machinery
and appliance
manufacturing,

813.5 billion yen,

5.9%

Electronic
parts/devices/
circuits
manufacturing,
1.1557 trillion
yen, 8.3%

122.6 billion yen,
0.9%

249 4 billion yen,
1.8%

Broadcasting,
1.0 billion yen,
0.0%

Incidental to the Internet and other information

communications industry,

2.9 billion yen, 0.0%

( Source ) Prepared based on MIC, “2021 Survey of Science and Technology Research”

https://www.stat.go.jp/data/kagaku/kekka/index.html

Telecommunication,

Information services,




23. Changes in research expenses of enterprises ( Figure 3-1-5-2 in White Paper)

(Trillion yen)
16 40%
14 31.5% 32.5% 35%

31.9% l
30:0% 2918%
° 28l9%

12 30%
2i716% 26190 21A%  27d1% mmmm Research
) o expenses of
23:2% enterprises
10 25%
o, ™= Research
8 20% expenses of the
information and
communications
6 15% industry
—0--Percentage of the
4.0 %.0 research
4 3.8 3.7 3.7 3.9 3.9 35  10% expenses of the
information and
communications
industry
2 5%
0 0%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (FY)

(Source) Prepared based on MIC “Survey of Science and Technology Research” (annual)
https://www.stat.go.jp/data/kagaku/kekka/index.html

24. Changes in research expenses in the information and communications sector

(Trillion yen)

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

2019 2020 (FY)

2012 2013

(Source) Prepared from MIC, annual “Survey of Science and Technology Research”
https://www.stat.go.jp/data/kagaku/index.html



38. Percentage of corporate researchers by industry (as of March 31, 2021)

(Number of researchers of Other industries (total),

Information communication

all industries: 515,469) 34,942 researchers, 6.8% equipment manufacturing, 68,075

(total), 313,244
researchers, 60.8%

researchers, 13.2%

Electric Machinery and
appliance manufacturing,
30,832 researchers, 6.0%

Electronic
parts/devices/
circuits
manufacturing,
~~_47,453 researchers,
9.2%

Information services,
19,295 researchers,
3.7%

Telecommunication,
1,390 researchers,
0.3%

Broadcasting, 16
researchers, 0.0%

Incidental to the Internet and other information
communications industry, 222 researchers, 0.0%

(Source) Prepared from MIC, “2021 Survey of Science and Technology Research”
https://lwww.stat.go.jp/data/kagaku/index.html

39. Changes in the number of corporate researchers ( Figure 3-1-5-3 in White Paper )

(10,000 researchers)
60
39.7

38.8
378 380 343 325
5 5.1 340 43 348
4.9

40

30

50.6
T [os) 9] [ass) 0] Gl Bl

20

10

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(Source) Prepared based on MIC, “Survey of Science and Technology Research” (each year)
https://www.stat.go.jp/data/kagaku/kekka/index.html
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mmsm Number of researchers
in the information and
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the information and
communication industry
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Section2

1. Changes in the number of fixed-line broadband service subscriptions in major countries ( Figure 3-2-1-1 in White
Paper)

Number of fixed broadband subscribers

(10,000 subscribers) (10,000 subscribers)

14,000 —e—Japan 60,000
—e—US
12,000 ROK 50,000
10,000 ——=UK
—o—CGermany 40,000
8,000 —e—France
. ) . 30,000
—o—China (right axis)
6,000
20,000
4,000
2.000 10,000
0 0

ST S S B S S S (vean

(Source) ITU

2. Changes in the number of mobile communication subscriptions in major countries ( Figure 3-2-1-2 in White Paper )

(10,000 subscribers) Number of mobile communication subscribers
(10,000 subscribers)
—e—Japan
45,000 180,000
—e—JS
40,000 ROK 160,000
35,000 —e—UK 140,000
30,000 *—Germany 120,000
—e=France
25,000 100,000
’ —e—China (right axis) '
20,000 80,000
15,000 60,000
10,000 40,000
5,000 20,000
0 0
O N 4 & X O 0 & & O O N 9 YW H» v oA W 9 O
S O O O O T O P N N AN N NN AN NN o
S SIS SO S SO S S S S SIS S S S S S SIS S (Year)

(Source) ITU



4. Changes and forecasts of the size (in terms of sales)of Japan's network virtualization/automation market ( Figure 3-
2-1-4 in White Paper )

Predicted value

60

Ul
o
1

B
o
1

w
o
1

N
o
Growth rate (%)

Market size (billion yen)

-
o
1

o

2020 2021 2022 2023 2024 2025 2026
(Source) IDC Japan

5. Changes in telecommunications sector sales ( Figure 3-2-2-1 in White Paper )

(100 M yen)
180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

(FY)

*Sales are total of the sales of all responding business operators. Comparison must be made
carefully because the number of respondents varies depending on the year.

(Source) Prepared from MIC / METI “Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html



6. Changes in sales ratio of fixed and mobile communications by telecommunication carriers

(%)
100

90
80
70
60
50
40
30
20
10

0

545

28.7|

2020 (FY)

2015

[ ] Fixed communication Mobile communication [ Other

*Calculated by excluding “unknown” in the sales breakdown

(Source) Prepared from MIC/MET]I, annual “Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

7. Changes in sales ratio of voice transmission and data transmission by telecommunication carriers

(%)
100

90
80
70
60
50
40
30
20
10

0 !

2009

4.6

52'5

2020 (FY)

[ Voice transmission Data transmission [ Other

*Calculated by excluding “unknown” in the sales breakdown

(Source) Prepared from MIC/MET]I, annual “Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html



8. Changes in the number of telecommunication carriers ( Figure 3-2-2-2 in White Paper )

End of FY 2013 2014 2015 2016 2017 2018 2019 2020 2021
Number of
telecommunication 16,321 16,723 17,519 18,177 19,079 19,818| 20,947 21,913 23,111
carriers

(Source) Information & Communications Statistics Database
https://www.soumu.go.jp/johotsusintokei/field/tsuushin04.html

9. State of optical fiber development (estimation) at the end of March 2021 ( Figure 3-2-2-3 in White Paper )

Nationwide development rate of optical fiber

End of March 2021

99.3%

(390,000 households are
in undeveloped areas)

*Based on the basic resident register, etc., the
number of the households that can use optical

Development rate of optical fiber by prefecture

%

fiber in the areas as estimated based on
carrier information on a certain assumption
was divided by the number of total households
(rounded off to one decimal place).

100.0 996 998 997 1000 997 939998 100.0100.0 99.9 99.9 99.7 100.0
100.0 100.0 160.0 997
99.0 99.4 ) 99.3 :
: . 98.1
98.0 98.6 982 7.9 %8 975 98.5 97.8
97.0 976 97.0 97.5
96.0 . 96.5 96.2 96.9
95.0 016
94.7
94.0 o o) T o I°) o o o ® o) o) o
= S & T T 5 0 O © T8 © ©® 5 & SO EFE O ® © © = T © F © ® T 0 © ©
S O0FE L RER2EEL SR E:2BEEEES O8O0 CEEGESECEO® B
£ > = = 55 5 © TS o 8O 9 = T O £ © Z 3 Z 808 8 % o o
£35S <F588520RP252CER R OS8FTEREZEESEY2985
S §2 ® S FB £2 % s HSSEZ2X Z SE
> 2 N4 S = TR <

10. The number of 5G base stations per 10km? in November 2021 ( Figure 3-2-2-4 in White Paper )

Miyazaki
Kagoshima

97.3

95.4

Okinawa

National average

Approx. 1.0 stations

Tokyo

Approx. 41.3 stations

Osaka Prefecture

Approx. 16.2 stations

Kanagawa Prefecture

Approx. 6.6 stations

Hiroshima Prefecture

Approx. 1.1 stations

(3.7GHz band, 4.5GHz band, 28GHz band)

(Source) Excerpt from MIC (2021) “Special Commission on Digital Administrative Reform (2nd session)” Material 3



12. Changes in internet traffic (fixed-line broadband download traffic) ( Figure 3-2-2-5 in White Paper )

25,000 23,89 23,650

20,000

15,000

- o e o e e

12,

10,000 8.007 . Doubled in 18 months

e e e e e e

5,000
Increased at an annual rate of 20%

May 2017 November May 2018 November May 2019 November May 2020 November May 2021 November
2017 2018 2019 2020 2021

(Source) MIC (2022), "Aggregate results of Internet traffic in Japan (in November 2021)”



13. Totalization and trial calculation of internet traffic in Japan*1*2

Totalization and estimates of traffic

Total traffic of broadband ~ Traffic per broadband service (A1) (A2) (B1) (B2) (B3) (X)
service subscribers in Japan subscriber Traffic of broadband service  Traffic of other subscribers Traffic exchanged among Traffic exchanged between Traffic exchanged between Share of nine
(estimates) (estimates) subscribers (FTTH, DSL, (ex. dedicated line, data major domestic IX and domestic ISPs andnine  domestic ISPs and nine cooperating cooperating ISPs

[Gbps] [kbps] CATV, FWA) center) cooperating nine ISPs cooperating ISPs without ISPs (calculated based on the
*3 [Gbps] [Gbps] [Gbps] mediation of IX [Gbps] number of contracts)
[Gbps] *4
In Out

2019 May 1,563 12,086 38.7 298.9 1,016.7 7,859.6 2,159.4 948.9 950.2 289.4 5,519.1 848.9 1,671.0 408.5 65.03%
November 1,571 12,650 38.4 309.2 1,073.0 8,641.0 2,323.4 956.5 994.1 290.8 6,232.5 901.2 1,995.5 540.9 68.31%
2020 May 2,321 19,025 56.1 460.2 1,534.3| 12,575.6 2,968.1 2,420.1 1,610.7 328.6| 10,065.5 1,353.3 2,945.8 724.5 66.10%
November 2,373 19,821 56.2 469.4 1,542.7| 12,885.5 2,787.3 2,552.4 1,502.0 290.5 9,380.0 1,5635.1 2,603.5 593.5 65.01%
2021 May 2,781 23,899 64.8 556.8 1,776.4| 15,264.6 3,226.4 3,084.7 1,881.8 584.3| 12,454.5 1,651.1 2,946.1 715.6 63.87%
November 2,816 23,650 64.7 543.2 1,772.3| 14,885.5 3,590.7 3,147.5 2,078.7 631.9] 12,906.8 1,654.0 2,518.9 820.7 62.94%

*1 In “Total traffic of broadband service subscribers in Japan (estimates)”, “Traffic per broadband service subscriber (estimates)”, A1 and A2,
“in” corresponds to “upload” while “out” corresponds to “download”.

*2 Aggregate and estimated values of nine cooperating ISPs (Internet Initiative Japan Inc., NTT Communications, NTT Plala Inc., OPTAGE
Inc., KDDI Corporation, JCOM Co., Ltd., SoftBank Corp., NIFTY Corporation and BIGLOBE Inc.)

*3 Total traffic of broadband service subscribers in Japan (estimates) is calculated based on the traffic of broadband subscribers of nine
cooperating ISPs (A1) and their share of subscribers (X).

*4 Estimation by linear interpolation based on the “publication of quarterly data on the number and share of telecommunication service
contracts”

Type Of aggregated trafﬁC (Related to fixed broadband services)

B: Exchanged traffic

B2: Traffic exchanged
in Japan

cooperating
ISPs

NTT Communications

B3: Traffic exchanged N o N
abroad OPTAGE Inc. : IX
KDDI Corporation |IXs operated by Internet
JCOM Co., Ltd C Multifeed Co., Equinix
A: Traffic b b ib SoftBank Corp. 0 @ Japan K.K., Japan Internet
. NIFTY Corporation . " Exchange Co., Ltd., BBIX
rafhc by subscnber BIGLOBE Inc B1: Traffic exchanged ; *, | Inc. and WIDE Project.

with domestic * *

A1: Traffic of fixed —> maior IXs
broadband service g A2: Traffic of other subscribers with
subscribers dedicated line, etc.

CDN
Cache

hterprisgs] | DC

Other subscribers with dedicated line, etc,
(ex. dedicated lines, data center)

o>
,BBE jBBE ,BB!

Fixed broadband service subscribers
(FTTH, DSL, CATV, FWA)

*1 A1 includes the following traffic:
+ Part of the traffic on some ISPs’ public wireless LAN services
* A part of the traffic on some mobile carriers’ femtocell service

*2 A2 includes the following traffic: From November 20186, it was clarified that traffic by CDN caches and traffic by customer ISPs connecting
with cooperating ISPs which provide transit are treated as A2.
- Data centers of cooperating ISPs, CDN caches, and other internal traffic.

*3 B2 includes traffic exchanged via:

* Private peering

* Transit

* Public peering, etc. at domestic IX other than major domestic I1X

*4 B3 contains traffic exchanged via: However, from November 2016, it was clarified that among the traffic, the traffic at domestic connection
points are treated as B2.

* Private peering

* Transit

- Public peering, etc. at overseas IX

(Source) Prepared from MIC, “Aggregation result of Internet Traffic in Japan (release of the aggregation result in November 2021)”
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000202.html



14. Changes in the internet traffic in Japan

(Gbps)
26,000

24,000

Total download traffic of broadband service subscribers
22,000 in Japan (estimates) (*2)(*3)

20,000

18,000 * Traffic peak-value at major
domestic IXs (*1)

16,000 |

14,000 * Average traffic-at major domestic /
IXs (*1)

12,000 |

10,000
Total upload traffic of broadband service
subscribers in Japan (estimates)

8,000 ("2)(*3)(*4)

6,000 r

4,000 r

2,000

O A T

Jul

Jul
Oct

5E:35k23852388235
2014 2017 2018 2019 2020 2021

*1 Before December 2010: traffic at three major IXs (WIDE Project (NSPIXP),) Japan Internet Exchange Co. (JPIX) and Internet Multifeed Co.
(JPNAP));

In January 2011 and after: traffic at three IXs above plus additional two IXs (BBIX Inc. and Equinix Japan K.K.)

*2 Before May 2011, a part of mobile communication traffic with mobile telephone network was included in the traffic between some
cooperating ISPs and broadband service subscribers.

Because exclusion of the traffic concerned from calculation became possible, traffic has been aggregated and calculated without the traffic
concerned since November 2011.

*3 Data is discontinuous because number of cooperating ISPs increased from 5 to 9 in May 2017 and total values and estimates have been
based on the nine ISPs since then.

*4 Data is discontinuous due to a review of measurement method by some of the cooperating business operators during the period from May to
November 2017.

(Source) Prepared from MIC, “Aggregation result of Internet Traffic in Japan (release of the aggregation result in November 2021)”
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000202.html

15. Changes in download traffic of broadband subscribers with nine ISPs

(Gbps)
30000

25000

20000

15000

10000

5000

e NOvember 2021  emmmmmNovember 2020  emmmm=November 2019

(Source) Prepared from MIC, “Aggregation result of Internet Traffic in Japan (release of the aggregation result in November 2021)”
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000202.html



16. Changes in traffic of broadband subscribers with nine ISPs by day of week

(Gbps)
26,000

24,000
22,000
20,000
18,000
16,000
14,000
12,000

10,000 = ——

8,000 | —
6,000
4,000
2,000

[ [
1234

I I I I I I I I I ]
56 789101121314 1516 17181920 21222324
(Time)

Friday

Monday Tuesday Wednesday Thursday

—— Saturday Sunday

(Source) Prepared from MIC, “Aggregation result of Internet Traffic in Japan (release of the aggregation result in November 2021)”
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000202.html

17. Changes in the number of fixed-line broadband subscriptions ( Figure 3-2-2-6 in White Paper )

Fixed-line broadband

(10,000 subscriptions)

Ultrafast broadband mobile
(10,000 subscriptions)
18,000

5,000
4383
4,500 S 3064 4024 4120 2% 16,000 15,262 15437
4,000 | 3791 0 w0 O fog 647 13.664 13,905
! V_H Il 6@ 671 i 69 14,000 - 7
3500 673 685 %8 e o7 12,073
’ B W ¥ s B 12,000 -
3,000 320 22 79| 10,294
eoo| 10,000 5 74>
= 7 7.570 797
8,000 771207
2,000 B8, oo ssih 6674
1,500 | 21797 31060 367 : 4,78¢ 1502
1,000 4,000 P2
500 2,000 ( 419
1 1 1 1 1 1 | O 1 1 1 1 2 1 ‘ H 1 |
2015 2016 2017 2018 2019 2020 2021 2015 2016 2017 2018 2019 2020 2021
E=IFWA B CATV (22 DS. [ FTTH | B BwA EZLTE B 5G|

(Source) MIC, "Quarterly data on the number of subscribers and the market share of telecommunications services (the 4th quarter of fiscal
2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.htm



18. Changes in the number of subscriptions with voice communication services ( Figure 3-2-2-7 in White Paper )

(10,000 subscriptions)

25,000
20,341
20,000 952 =
——Fixed
communication
15,000 14604 —#—Mobile
13i07/.’ communication
0ABJ IP
telephone
050 IP telephone
10,000
5,000
, 3,364 3,446 3,568
3,595,\3'2”.\3204\ 2,774 3,077 3245 8521 3594
PP O—— . 1,996 1,846 1,594
2,006 2407 2,650 2,848 2,507 2298 Py < e 1716 N
o L753 : A : - - ‘ 853 89t ‘ 895 ‘ 892 ‘ 899 941 L (FY)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

*1 Mobile communication is the sum of mobile phones, PHS and BWA.

*2 Values of mobile communication since fiscal 2013 are “after adjustment of intra-group transactions,” namely, when an MNO as MVNO
received a mobile-phone or BWA service from other M NO of the group and provided the service combined with its own service through
one mobile phone, etc., this is counted as one subscription.

(Source) MIC, "Quarterly data on the number of subscribers and the market share of telecommunications services (the 4th quarter of fiscal

2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

19. Changes in net increase of FTTH and DSL contracts (compared with the end of the previous quarter)

(10,000 contracts)
60

50

40
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20
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0

-10

-20

18-3  '18+6  '18+9 '18-12 '19-3 '19-6 '19-9 '19-12 '20-3  '20-6  '20-9 '20-12 '21-3 '21-6 '21-9 '21-12 '22:3 (Year - end of month)
*Past values are different from the past published values due to correction of the report by the business operators.
(Source) Prepared from MIC, "Quarterly data on the number of subscribers and the market share of telecommunications services (the 4th

quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

20. Changes in the number of CATV internet (coax/HFC) providers and contracts

(providers) (10,000 contracts)
600 800
685 688 684
613 673 671 658 647 700
500 —
600
400

500 Number of providers

300 400
=== Number of CATV internet
300 subscriptions
200
I 200
100 234
100
0 e 0

2014 2015 2016 2017 2018 2019 2020 2021 (End of FY)

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html



21. Changes in the number of subscribers with fixed telephone

(End of FY)

(10,000 contracts)
6,500
6,000 [-5747— 56915681
5500 [T [E]—F SO B8 5585 5544 5500 544 5367 52845188
5,000 -
4,500
4,000
3,500 =
3,000 i .
2500
2,000
1,500
1,000
500 |
0 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
] NTT East/Wiest subscribed telephone (including ISDN) | 3,452 | 3,135 | 2,847 | 2,610 | 2,411 | 2,250 | 2,114 | 1,969 | 1,834 | 1,693 | 1,573 | 1,460
[ 0ABJ IP telephone 1,790 | 2,096 | 2,407 | 2,650 | 2,848 | 3077 | 3,245 | 3364 | 3,446 | 3521 | 3568 | 3,594
[ CATV telephone 86 75 70 63 55 44 12 0 0 0 0 0
[ Chokushu (dedicated line) telephone 418 386 357 331 308 214 172 166 162 153 143 134
Total 5747 | 5691 | 5681 | 5654 | 5621 | 5585 | 5544 | 5500 | 5442 | 5367 | 5284 | 5,188

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

22. Changes in the composition of public telephone facilities of NTT East/West

(Units)
500,000
400,000
300,000
252,775
___ 231,038
210,448 195,514 -
200,000 : 171179
' 161,375
722 157.875 155,214 151,313 145,643 137.649
100,000
0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
7 Digital 86,526 | 82,678 | 79,919 | 78,179 | 76,755 | 75,149 | 68,546 | 63,751 | 59,437 | 53,831 | 48,574 | 43,710
[ Analog 166,249 (148,360 |130,529|117,335[106,900| 96,030 | 92,829 | 94,124 | 95,777 | 97,482 | 97,069 | 93,939
Total 252,775(231,038|210,448| 195,514 [183,655|171,179|161,375|157,875| 155,214 | 151,313 | 145,643 | 137,649

(Source) Prepared from materials of NTT East/West

(End of FY)



23. Usage status of IP telephone

(10,000 constracts)
5,000

4413 4430 4465

4461 4467 4480 4504 4518 4535

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

35211315291 2233

3559 3568 3573 13580, 13587 3:594

500 |- 892 9011 922

1 1

1

902 899 908 924 930 941

1 1 1 1 1 J

203 20-6 20-9 20-12 21-3 21-6

(1Q) (2Q) (3Q) 4Q)

[ 050 IP telephone [ZZ OABJ IP telephone

21-9 21-12 22-3(Year - end of month)

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

24. Changes in the number of mobile communication contracts

(10,000 contracts)

30,000
28,304
28,000 |- 27,076 27,276 27,565 27887
26,098 26,416 26,666 Mobile phone,
26000 | 25449 25,771 PHS and BWA
! (simple
aggregation)
24,000 L
22,000 L
19,233 19,510 19,680 19,847 20,056 20,341 === Mobile phone,
20,000 |- 18662 18gag 19,051 - PHS and BWA
4 i i, N —
e 19,610 19,785 19,999 20,292
M= 18487 == 19,433 g
18,000 18,280 18691 18,917 19,113
’ 18,480 !
16,000 |
Mobile phone
14,000 |
12,000 |
10,000
'19-12 '20+3 '20+6 '20+9 '20-12 '21+3 '21+6 '21+9 '21-12 '22-3
(Year *end of month)
(1Q) (2Q) (3) (4Q)

* “After adjustment of intra-group transactions” means: when an MNO as MVNO of the group received a mobile-phone or BWA service from
another MNO of the group and provided the service combined with its own service through one mobile phone, etc., this is counted as one

subscription.

*Past values are different from the values published last year due to correction of the report by the business operators.

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html



25. Changes in the share of mobile communication contracts (after adjustment of intra-group transactions) by

business operator

100% -

90%

80%

70%

60% -

50%

40%

30%

20% -

10% -

0% -

(1Q)

(2q)

21-12
(3q)

*1 Share of KDDI Group includes KDDI, Okinawa Cellular and UQ Communications.
*2 Share of MVNO is added up for each providing MNO group and “(MVNO)” is added to the respective MNO Group name.
*3 Share of Rakuten Mobile is its share as MNO. MVNO services provided by Rakuten Mobile are included in NTT docomo (MVNO) and KDDI

Group (MVNO).

22-3
(4Q)

Rakuten Mobile (since December
2019)

m SoftBank (MVNO)

SoftBank

m KDDI Group (MVNO)

[1KDDI Group

NTT docomo (MVNO)

NTT docomo

(Year *end of month)

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"

https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

26. Changes in the number of MVNO contracts (excluding MVNOs that are also MNO)

(10,000 contracts)

3,000
2,610 2,507 2,619 2,654
2471 e " A
2,500 — — — = &
2157 M .- 2,481 Mobile phone, PHS
2,406 2,400 2,431 ’ =& NMobile phone,
and BWA
2,000 +— 1,849
«=g==Mobile phone and
PHS
1,500 +— 1,661
BWA
1,000
500
188 190 200 204 197 188 173
0 ;
183 19-3 203 21-3 216 21-9 22-3 (Year -end of month)
(1Q) (2Q) (4Q)

*Past values are different from the values published last year due to correction of the report by the business operators.

(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the
4th quarter of fiscal 2021 (at the end of March))"

https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html



27. Changes in the number of IP-VPN service and wide-area ethernet service contracts

(10,000 contracts)

80

70 - 6gs 94 654 66.065.1
60
50 -
40 -
30 -
20 -

10 4

0 -

(Year -end of month)
| EIP-VPN service [ Wide-area ethernet service |

*Past values are different from the values published last year due to correction of the report by the business operators.
(Source) Prepared from MIC (2022), "Quarterly data on the number of subscribers and the market share of telecommunications services (the

4th quarter of fiscal 2021 (at the end of March))"
https://www.soumu.go.jp/menu_news/s-news/01kiban04_02000206.html

28. International comparison of fixed telephone charge based on individual charge (FY2021)

: Intra-city telephone rate (call for three minutes around 12
(Yen) Basic rate (Yen) .
o’clock on a weekday)
10,000
g 99.3
8,427 100.0
7,500 80.0
60.0
5,000
3,339 3,300 40.0
2,500 2,145 2,466 222
g 20.0
684 .
0.0 0.0
| -
. - 00
. Tokyo New York London Paris Dusseldorf Seoul
Tokyo New York London Paris Dusseldorf Seoul

. H Intra-city telephone rate
| Basic rate

*1 Simple comparison of monthly fee is difficult because each city has a diverse rate structure including a plan where monthly basic rate
includes a certain length of call, and a plan that is not based on duration of call or communication range.

*2 Charge in Tokyo is based on the subscribed telephone light plan of Home Use Class 3 Station (category of station with the number of
subscribers 0.4 million or more) of NTT East (with no contract period)

*3 Values of New York and Disseldorf are IP telephone rate. (Subscribers pay only monthly basic rate, but do not pay for individual calls. The
basic rate includes internet connection fee.)

(Source) MIC, “FY2021 Survey on domestic-overseas price difference of telecommunication service”
https://www.soumu.go.jp/menu_news/s-news/01kiban03_02000789.html



29. International comparison of mobile phone bill based on model (fiscal 2021)

Smartphone user A

(Voice: 59 minutes per month; e-mail: 60 mails per month; data: 2GB per month; 4G)

7,000
6,000
5,000
4,000
3,000
2,000
1,000

0

(Yen/month)
5,284
3,580
2,972
2,264
1,449 %
Tokyo New York London Paris Dusseldorf Seoul

Smartphone user C

(Voice: 59 minutes per month; e-mail: 60 mails per month; data: 20GB per month;4G)

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0

7,929 (Yen/month)
7,480

5,743

2,972
2,173 2,264

London Paris

Tokyo New York Dusseldorf Seoul

Smartphone user B

(Voice: 59 minutes per month; e-mail: 60 mails per month; data: 5GB per month; 4G)

7,000
6,000
5,000
4,000
3,000
2,000
1,000

0

12,000

10,000

8,000

6,000

4,000

2,000

(Yen/month)
5,899

5,284

3,869

2,972 2,264

Il

Tokyo New York London Paris Dusseldorf Seoul

Smartphone user D
(Voice: 59 minutes per month; e-mail: 60 mails per month; data: unlimited)

(Yen/month)
11,235

7,480

4,346

Tokyo*2 New York London Paris*2 Dusseldorf Seoul

*1 Model rate was calculated based on the usage state of calls, mail and data communication using mobile phone in Japan to compare
monthly amount of payment.

*2 Unlimited use plan is not offered in Tokyo or Paris
*3 Regarding telecommunication service charges, it is necessary to pay attention to the fact that charge varies depending on use form due to
various rate structures including separation of regular and discount rates in each country

(Source) MIC, “FY2021 Survey on domestic-overseas price difference of telecommunication service”
https://www.soumu.go.jp/menu_news/s-news/01kiban03_02000789.html

30. Changes in communication frequency (by calling terminal)

(100 million times)

1,000

900 [ 8937 8569 g5990

800 N o 7830 s

700 6787

600 79— =

500

400

300

200 7/

100 | [

012015 2016 2017 | 2018 [ 2019 | 2020 | V)
I Fixed 2264 | 1981 | 1749 | 1527 | 132.2 | 1086
2 Mobile 518.1 | 503.9 | 486.1 | 466.3 | 4453 | 4165
[ IP telephone| 149.1 | 154.9 | 160.9 | 164.0 | 164.3 | 153.5
Total frequency | 893.7 | 856.9 | 822.0 | 783.0 | 741.8 | 678.7

*Mobile communication: from mobile phone/PHS; Fixed communication: from subscribed telephone, ISDN and public telephone

(Source) MIC, “Voice communication usage status in Japan based on the communication traffic volume (fiscal 2020)”
https://www.soumu.go.jp/menu_news/s-news/01kiban03_02000763.html



31. Changes in communication time (by calling terminal)

(100 million times)

40
3513332831555 293 303
30 — == —
25 7 4 77 2 7 7
20
15
10
5 |4 ZZ Z Z _ 7
0 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | (FY)
[ Fixed 6.5 5.6 4.8 4.2 3.6 3.1
[ZZ Mobile 22.3 22.3 21.8 | 21.3 20.9 22.5
[ IP telephone 4.9 4.9 4.9 4.8 4.7 4.7
Total communication time | 33.7 32.8 31.5 30.3 29.3 30.3

*1 Mobile communication: from mobile phone/PHS; Fixed communication: from subscribed telephone, ISDN and public telephone
*2 Unit is changed from “million hours” to “100 million hours” and values are rounded to the first decimal place. See the source for the values

before rounding.

(Source) MIC, “Voice communication usage status in Japan based on the communication traffic volume (fiscal 2020)”
https://www.soumu.go.jp/menu_news/s-news/01kiban03_02000763.html

32. Changes in the number of serious accidents ( Figure 3-2-2-8 in White Paper )

(Number of serious accidetns)

18

16

14 -

12 -

10

2012 2013 2014 2015 2016 2017 2018 2019 2020(FY)

(Source) MIC, “Occurrences of telecommunication service accidents (Fiscal 2020)"
https://www.soumu.go.jp/menu_news/s-news/01kiban05_02000229.html



33. Changes in the number of complaints/requests for consultation sent to MIC ( Figure 3-2-2-9 in White Paper )

(Cases)
20,000
18,331
18,000
15,971 15,833
16,000
1139
14,000
297
12,000
10,466
10,000 8848 .
8,000
427
6,000
4,000
2,000
0
2017 2018 2019 2020 2021 (FY)

m Internet communication service ®Mobile communication service = Fixed-telephone = Others |

(Source) Prepared by MIC

34. Breakdown of services pertaining to the complaints/requests for consultation received at Consumer Centers
across Japan and MIC

MVNO service _ 5.2%
Provider service - 2.9%
Cable television internet service I 0.6%
0% 5% 10% 15% 20% 25%

(Source) Regular meeting on the monitoring of the implementation status of the Consumer Protection Rules (the 12th session)



35. Changes in the number of requests for consultation on illegal/harmful information ( Figure 3-2-2-10 in White

Paper)

(Cases)

7,000

6,000
5.598

5,200

5,000

4,000
3,400

3,000
2,386

2,000
1,560
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I1

5,198

5,085

|

1,000 J
0

FY2010 FY2011 FY2012 FY2013  FY2014 FY2015 FY2016  FY2017

FY2018  FY2019  FY2020

36. Breakdown of the number of consultation at the lllegal Harmful Hotline by business operator

FY2021

Twitter, 797,( 12.1%)

Other/not known, 1,025, (15.5%)

Google (total), 697,
(10.6%)

Meta (total), 282,
- (4.3%)

\ _5Channel, 223,(3.4%)
. LINE(total), 189,( 2.9%)
" Bakusai.com, 182, (2.8%)
|
/| |

Business operators/services other
than above, 2,821, (42.7%)

“\_Bankruptcy information sites (total) ,
— 138, (2.1%)

/ \‘ Vahoo!(tota\i,sz,(o.;;
Tanuki bulletin board , 55, (0.8%) | |

L2 channel, 57, (0.9%)

)\\\\\\\7 FC2 (total), 73,
(1.1%)

= Twitter = Google (total) Meta (total)
5 Channel = LINE (total) = Bakusai.com
= Bankruptcy information sites (total) = FC2 (total) = Yahoo! (total)

2 Channel = Tanuki bulletin board = Business operators/services other than above

= Other/not known

*Breakdown of consultations (works): by business operator/service (n=6,601, Fiscal 2021) (6,329 consultations (works) in total)

Business operator, service, etc. Number of recuests | Percentage

Twitter 797 12.1%
697 10.6%

Search 450 6.8%

Google (total) YouTube 112 1.7%
[Map 108]  16%

Other 27 0.4%

282 4.3%

Meta (total) }M@ 216 3.3%
Facebook 66 1.0%

5 Channel 223 3.4%
189 2.9%

LINE (total) Livedoor services 128 1.9%
Services in LINE applications 61 0.9%

Bakusai.com 182 2.8%
Bankruptcy information sites (total) 138 2.1%
FC2 (total) 73 1.1%
62 0.9%

Auction 14 0.2%

News 13 0.2%

Yahoo! (total) Advice 12 0.2%
Search 9 0.1%

Other 14 0.2%

2 Channel 57 0.9%
Tanuki bulletin board 55 0.8%
Business operators/services other than above 2,821 42.7%
Other/not known 1,025 15.5%

Note 1 This is the number of consultations (works). The Hotline did not judge whether the issues of individual consultations fall under

infringement or not.

Note 2 This is not exact statistical information because the representative domain of each work was entered and aggregated when the issue

involves multiple sites.
Note 3 Some subjects use an original domain and actual domain is not clear.

(Source) Breakdown of consultations (works): by business operator/service (n=6,601, Fiscal 2021) (6,329 consultations (works) in total)




37. Consumption of IPv4 addresses

120

100

80

60

Number of address blocks

40

20

ARIN ran dry

On Sep. 24, 2015
RIPE NCC ran dry
---------------------------------------------------------------------------------------------------------------------------------------- On Sep. 14,2012 | -===meeeeeees

APNIC ran dry
On Apr. 15,2011  ceeeeeeed e

=
LACNIC ran dry

IANA ran dry On Jun. 10, 2014
------------------------------------------------------------------------------------------------- OnFeb.3,2011 -y || -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 (Year)

| ——|ANA inventory =~ ——APNIC inventory |

*1 One block contains 16 million IP addresses.

(Source) Prepared from MIC, “The 3rd Report of the Study Group on Advanced Use of Internet with IPv6”
https://www.soumu.go.jp/main_sosiki/joho_tsusin/policyreports/chousal/ipv6_internet/01kiban04_02000029.html

38. IPv6 diffusion rate at FLET'S Hikari Next
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IPv6 diffusion rate at FLET'S Hikari Next
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(1,000 contracts)

25,000
80.0%

18,675 e

° o ® 22,563
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'17-3  '17-6 '17-9 '17-12 '18-3 '18-6 '18-9 '18-12 '19-3 '19-6 '19-9 '19-12 '20-3 '20*6 '20-9 '20-12 '21-3

Number of subscribers with FLET'S Hikari Next (1,000)

(Year -end of month)

==@==|PVv6 diffusion rate at FLET'S Hikari Next ==@==Number of subscribers with FLET'S Hikari Next

(Source) Prepared by MIC from “Survey on the spread of IPv6 in access networks” of the IPv6 Promotion Council
https://v6pc.jp/jp/spread/ipv6spread_03.phtml



39. Status of IPv6 service provision (by ISP size) (January 2022)

100% T
1 FHHH
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‘,":? 7.6 /
2.5
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[/
0 A’ Less than 10,000 contracts 10,000 to under 100,000 contracts
(n=79) (n=17)

(Source) Prepared from MIC questionnaire survey

100.0

100,000 contracts or more
(n=11)

Decided not to provide IPv6 after

due consideration

H Not considered

M Under consideration

Plan to provide (under preparation)

B Providing experiment/trial service

B Already providing (for business)



Section3

1. Changes in and breakdown of the size of the broadcasting sector market (total sales) ( Figure 3-3-1-1 in White
Paper)

(100 million yen)

45,000
36,689 39,089 39115 38915 39,307 39152 39,312 39,337 39,418
40,000 - 38,254 ’ 2 B 38,759 : 38,643
35,000 -
CNHK*3
30,000 -
Cable television
25,000 - operators*2
m Satellit ters*1
20,000 - Satellite broadcasters
15,000 = Basic terrestrial
broadcasters
10,000 -
5,000 -
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (FV)
FY 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Basic terestrial 24493 | 22574 | 22,655 | 22,502 | 22,870 | 23216 | 23,375 | 23461 | 23773 | 23471 | 23396 | 22640 | 19993
broadcasters
(community
broadcasters of 150 123 116 120 15 124 127 126 136 136 143 145 130
Private broadcasters the above*4)
Satelite broadcasters*1 3905| 3,887 | 4185| 4490| 4510| 4491| 3661| 3809 3463| 3697| 3619| 3623| 3386
Cable television 4667 | 5134| 5437| 5177 | 4931| 5030| 4975| 5003| 5031| 4992| 5030 5008 5,006
operators*2
NHK*3 6624 | 6659| 6812| 6946| 6604| 6570| 6748| 6879| 7.045| 7177| 7373| 7.372| 7137
Total 39689 | 38,254 | 39,089 | 39,115| 38915 | 39307 | 38759 | 39,152 | 39,312 | 39,337 | 39418 | 38643 | 35522

*1 Business income pertaining to satellite broadcasting is counted.

*2 Up to fiscal 2010: corporations for profit that had facilities that were approved under the former Cable Television Broadcasting Act and
conducted independent broadcasting (including facilities registered under the Act on Broadcast on Telecommunications Services and with
broadcasting method equivalent to the said facilities) are counted. From fisscal 2011: registered general commercial broadcasters conducting
independent broadcasting using wire telecommunication equipment (excluding business operators using IP multicast method in either

case) are counted.

*3 The values of NHK are ordinary business income.

*4 Excluding community broadcasters combining cable television business, etc.

(Source) Prepared from MIC “Income and Expenditure of Private Broadcasters” of each fiscal year and NHK financial statements for each fiscal
year



2. Changes in sales of cable television by service

(100 million yen)
5500 5,137

5000 |y goq— 4716248624879 4790 2000

4,500 4,298

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0 2013 2014 2015 2016 2017 2018 2019 2020 | FY)
[ ] Rebroadcast for poor reception | 62 56 54 49 39 45 39 34
[ ] Pay service 387 324 249 177 219 151 193 214
[777] Basic service 3,582 3,331 3323 3,401 3608 | 3,051 3,331 2903
[ Other plus unknown 508 | 1005 | 1236 | 1253 | 924 | 1051 | 1575 | 1917

Total 4629 | 4,716 4862 | 4879 | 4,790 | 4,298 5137 5,069

*Sales are total of the sales of all responding business operators. Comparison must be made carefully because the number of respondents
varies depending on the year

(Source) Prepared from MIC/METI “Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

3. Sales of the communication/broadcasting industries

(Companies, trillion yen)

FY2020
Categor
. Number of
. Sales
companies
Total of the communications/broadcasting 1,009 185
industries
Telecommunications 443 15.2
Broadcasting 566 3.2
Private broadcasting 373 2.0
Cable television broadcasting 192 0.5
NHK 1 0.7

Note: Values of NHK are based on published materials

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html



4. Changes in the number of companies and sales of the broadcast program production industry

(100 million yen)

4,500

4,255
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3,500
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E== Number of companies e=@=m=Sales

(Source) Prepared from MIC / METI “Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html
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5. Status and form of secondary use of television broadcast programs (top five answers of multiple answers)

100%

FY2018 S
(n=210) 29.5
FY2019 Q
(n=208) 19.2\\
FY2020 \Q‘ \
(n=195) zo.o\
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= Doing secondary use Not doing secondary use
<Form of secondary use> 0% 20% 40% 60% 80%
Rebroadcasting
45.3
Internet distribution o 52.4
RO Y
Conversion to videos (including DVD, BD 42.6
d CD-ROM 405
an B ) g e o ot x’i 36.5 EFY2018
. (n=148)
Use as cable television program FY2019
(n=168)
. o . F1FY2020
Use as satellite broadcasting (including CS) (n=156)

program

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html




6. Number of companies and sales by service (activity base)

Number of companies Sales (100 million yen) Sales per company (100 million yen)

FY2019 | FY2020 | Year-on-year (%) | FY2019 | FY2020 | Year-on-year (%) | FY2019 | FY2020 | Year-on-year (%)

Total 530 558 5.3 27,953 34,289 22.7 52.7 61.5 16.5
Web information retrieval service 63 64 1.6 1,478 1,483 0.4 23.5 23.2 -1.2
i’;‘;‘;‘gﬂ;ﬁe management and auction site 65 55 54| 4977 6473 30.1 76.6| 1177 53.7
e-bulletin board, blog service, SNS management 15 21 40.0 254 239 5.9 17.0 11.4 -32.8
Web content distribution 138 142 2.9 8,213 9,316 13.4 59.5 65.6 10.2
Income from IPTV service of the above 12 10 -16.7 523 360 -31.2 43.6 36.0 -17.5
Cloud computing service 112 117 4.5 903 2,223 146.2 8.1 19.0 135.6
Electronic certification 12 11 -8.3 106 133 254 8.8 12.1 36.7
Information network security services 69 74 7.2 871 1,156 32.6 12.6 15.6 23.7
Accounting/payment agencies 26 29 11.5 2,029 2,653 30.7 78.1 91.5 17.2
Server management contractors 71 70 -1.4 374 313 -16.2 5.3 4.5 -15.0
Other internet-related services 136 163 19.9 8,748 10,300 17.7 64.3 63.2 -1.8

*1 Total number of companies and the sum of breakdown may not agree due to companies operating multiple businesses.
*2 “Shopping site management and auction site management” refer to “Internet shopping site management and internet auction site

management”

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”

https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

7. Number of companies and sales by business type (activity base)

Number of companies Sales (100 million yen) Sales per company (100 million yen)

FY2019 FY2020 | Year-on-year (%) FY2019 FY2020 Year-on-year (%) | FY2019 FY2020 | Year-on-year (%)

Total 3,660 3,735 2.0 189,984 187,928 -1.1 51.9 50.3 -3.1
Entrusted software development 2,383 2,382 0.0 90,544 87,673 -3.2 38.0 36.8 -3.1
Embedded software 238 253 6.3 3,495 3,452 -1.2 14.7 13.6 -7.1
Packaged software 704 714 1.4 11,886 11,640 -2.1 16.9 16.3 -3.4
Game software 79 85 7.6 6,596 7,699 16.7 83.5 90.6 8.5
Information processing service 1,084 1,098 1.3 46,493 45,805 -1.5 42.9 41.7 -2.7
Information provision service 207 212 2.4 3,815 3,834 0.5 18.4 18.1 -1.9
Market survey, opinion poll, social research 105 98 -6.7 1,813 1,698 -6.3 17.3 17.3 0.3
Other information services 1,140 1,118 -1.9 25,341 26,126 3.1 22.2 23.4 5.1

(Source) Prepared form MIC/METI “2021 Basic Survey on the Information and Communications Industry”
http://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

8. Status of contracting and subcontracting

Ratio of the number of contractors/subcontractors

(%)
100

80

86.3
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FY2019

FY2020

B Contractors

@ 2nd tier subcontractors

E 1st tier subcontractors

[3rd tier subcontractors and below

(%)

100

80

60
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Ratio of the number of companies by amount of capital

95.8

89.6

30 million yen to
less than 100
million yen

10 million yen to 300 million yen or
less than 300 more
million yen

B Contractors
[12nd tier subcontractors

[ 1st tier subcontractors
M 3rd tier subcontractors and below

*Question on contracting/subcontracting allowed multiple answers. The number of responding enterprises was aggregated.

(Source) Prepared form MIC/METI “2021 Basic Survey on the Information and Communications Industry”
http://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html




9. Number of companies and sales by business type (activity base)

Number of companies Sales (100 million yen) Sales per company (100 million yen)
FY2019 FY2020 | Year-on-year (%) [ FY2019 FY2020 | Year-on-year (%) [ FY2019 FY2020 | Year-on-year (%)
Total 749 757 11 26,541 26,004 -2.0 35.4 34.4 -3.1
Film/video production 121 125 3.3 1,189 964 -18.9 9.8 7.7 -21.5
Animation production 33 33 0.0 719 652 -9.3 21.8 19.8 -9.3
Record production 22 24 9.1 1,213 1,248 2.9 55.2 52.0 -5.7
Newspapers 115 115 0.0 8,867 8,281 -6.6 771 72.0 -6.6
Publishers 313 317 1.3 8,002 8,449 5.6 25.6 26.7 4.3
Advertisement production 187 172 -8.0 2,243 3,224 43.8 12.0 18.7 56.3
Film, video, television program distribution 46 43 -6.5 1,591 1,389 -12.7 34.6 32.3 -6.6
Servioes associated wilh video picture, sound 226 236 44| 2718 179% -33.9 12.0 76 -36.7
information, character information production
(Source) Prepared form MIC/METI “2021 Basic Survey on the Information and Communications Industry”
http://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html
10. Charging system of video/music distribution
FY2018
(n=135) 28.3
FY2019
(n=147) 23.3
FY2020
(n=154) 23.2
0% 20% 40% 60% 80% 100%

@Flat rate system

O Combination of flat and pay-for-use systems

O Pay-for-use system

O Free distribution based on advertising model

(Source) Prepared form MIC/METI “2021 Basic Survey on the Information and Communications Industry”

http://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html

12. Changes in operating profits on sales of private broadcasters ( Figure 3-3-1-2 in White Paper )

12%

10.7% o, 10.6%
10.2% A A 100% N 10.4%
10%
9.0%
8% 8.4% 8.2%
—#— Cable television

6% 1500 6.5% 6.6 6.9% 6.79 6.2% ®. —@— Satellite broadcasting

.. . o

63\—0— Terrestrial broadcasting*
4% 45% <g
3.8%

2%
0% T T T T T T T )

2012 2013 2014 2015 2016 2017 2018 2019 2020 (FY)

*Basic terrestrial broadcast excluding community broadcast

(Source) Prepared from MIC, “Income and Expenditure of Private Broadcasters “of each fiscal year, etc.




13. Changes in the number of private broadcasters ( Figure 3-3-1-3 in White Paper )

At the end of fiscal year 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 2021
Television broadoast  [VHF ®) 93| oa| 04| 04| o8| 04 o4 95| o5 o5 9
(Single operation) UHF 77
Medium -wave (AM) broadcasting 13 13 13 14 14 14 14 14 15 15 15 16
Basic satellite Ultrashort wave (FM) broadcasting 298 307 319 332 338 350 356 369 377 384 384 388
Terrestrial broadcasting ‘ Community broadcasting of the above 246 255 268 281 287 299 304 317 325 332 334 338
Short wave 1 1 1 1 1 1 1 1 1 1 1 1
Television/radio broadcasting (combined operation) 34 34 34 33 33 33 33 33 32 32 32 31
Text broadcasting (single operation) 1 1 0 0 0 0 0 0 0 0 0 0
Multimedia broadcasting 1 1 1 4 4 4 6 6 2 2
Subtotal 440| 449| 461 475| 481 500/ 502| 515| 526| 533| 529 534
Basic satellite BS broadcasting 20 20 20 20 20 20 19 19 22 22 20 22
Sateliite broadcasting 110 degrees east longitude CS broadcasting 13 13 22 23 23 23 23 20 20 20 20 20
General satellite broadcasting 91 82 65 45 7 5 4 4 4 4 4 4
Subtotal 113 108 92 72 46 44 41 39 41 41 39 42
General cable broadcasting B.ro.adcasling using former authorized facih%ies 502
Cable pe_rtqining to registration | (imited to : ofvoluntary br : 556| 545/ 539| 520| 510| 508 504 492| 471 464 -
telovision (limited to operators_ of Broadcasting using former cable services 26
voluntary broadcasting) ‘ IP multicast broadcasting of the above 5 5 4 3 3 3 5 5 5 5 5 -
Subtotal 528| 556| 545/ 539 520/ 510/ 508| 504| 492| 471 464 -

*1 The number of television broadcasters (single operation) at the end of fiscal 2015 includes five operators conducting basic terrestrial
broadcasting for mobile reception (one of them combined basic terrestrial broadcasting)
*2 Regarding satellite broadcasters, BS broadcasting and 110 degrees east longitude CS broadcasting are counted as basic satellite
broadcasting, while other satellite broadcasting is counted as general satellite broadcasting based on the Broadcast Act amended and
enforced in June 2011.
*3 Because some of the satellite broadcasters combine more than two of “BS broadcasting, “110 degrees east longitude CS broadcasters” and
“general satellite broadcasting,” sum of the values of the columns does not agree with the value of subtotal. Only operating broadcasters are
included in fiscal 2011 and after.
*4 Cable television operators include: former approved facility operators under the former Cable Television Broadcasting Act and registered
operators under the former Act on Broadcast on Telecommunications Services up to fiscal 2010, and: registered general broadcasters
conducting independent broadcasting using wire telecommunication equipment under the Broadcast Act in fiscal 2011 and after (IP multicast

broadcasting is included in former broadcasting using cable service up to fiscal 2010, and; in registered general broadcasters conducting

independent broadcasting using wire telecommunications equipment in fiscal 2011 and after)

(Source) Prepared from MIC, “Current State of Cable Television” (only the values of cable television operators)

15. Major satellites used for satellite broadcasting in Japan (at the end of fiscal 2021) ( Figure 3-3-1-5 in White Paper )

Broadcasting type Satellites (Izarr?gl;titfzaes;t o?)tearre;[tic:n
BSAT-3a 110 degrees Oct. 2007
BSAT-3b 110 degrees Jul. 2011
Basic satellite [BSAT-3c/JCSAT-110R 110 degrees Sep. 2011
broadcasting |JCSAT-110A 110 degrees Apr. 2017
BSAT-4a 110 degrees Dec. 2018
BSAT-4b 110 degrees Sep. 2020
General satellite [JCSAT-4B 124 degrees Aug. 2012
broadcasting |JCSAT-3A 128 degrees Mar. 2007




16. Changes in the number and ratio of the subscribed households receiving service through wire
telecommunications equipment for independent broadcasting pertaining to registration ( Figure 3-3-1-6 in White

Paper)

(10,000 households)

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

5
2805 4007 SolSe  Emm ORD e

2012 2013 2014 2015 2016 2017 2018

2019

18 1 522 523 503 526 522 523 524
[ e ——— S
S04 50.6 50.7 0 0.6 : 0.8
50.0 o8 oe4s 2980 3022 3055 - 3091 SUL

2020

*1 Penetration ratio was calculated based on the number of households in the basic resident register.
*2 Number of the subscribed households and penetration ratio of: facilities that were authorized under the former Cable Television
Broadcasting Act and conducted independent broadcasting (including facilities registered under the former Act on Broadcast on
Telecommunications Services and with broadcasting method equivalent to the said facilities) up to fiscal 2010, and; wire telecommunications
equipment for independent broadcasting pertaining to its registration in fiscal 2011 and after
*3 “Number of households” in RF method refers to the total number of households connected to wire telecommunications equipment
pertaining to its registration (including the households with radio disturbance)

(Source) Prepared from MIC, “Actual State of Cable Television”
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17. Domestic broadcasting by NHK (end of fiscal 2021) ( Figure 3-3-1-7 in White Paper )

Number of
EIETEY chanrels
Television broadcasting 2
Terrestrial broadcasting . .
. . Medium-wave (AM) broadcasting 2
Radlo broadcaStlng Ultrashort wave (FM) broadcasting 1
Satellite broadcasting - .
(BS broadcasting) Television broadcasting 4

*1 Number of broadcast waves of radio broadcasting is also listed as channels.
*2 With the end of analog television broadcasting on March 31, 2021, all television broadcasting has moved to digital broadcasting.

18. State of international television/radio broadcasting by NHK (as planned in April 2022) ( Figure 3-3-1-8 in White
Paper)

Television Radio
For overseas Japanese For foreigners For overseas Japanese and foreigners
Broadcasting hours Around 5 hours a day 24 hours a day 56 hours 19 minutes in total per day
Budget 21.1 billion yen (FY2022 NHK budget) 5.2 billion yen (same as on the left)
Language Japanese |English 18 languages
Service area Almost all over the world Almost all over the world
Transmission acis.|FOT910n satles, CATV. et ingtitl

*Hours of international television broadcasting for foreigners include the hours of JIB (Japan International Broadcasting)

19. Number of subscribers with broadcasting services ( Figure 3-3-1-9 in White Paper )

(10,000 subscriptions)

10000
8038.6 8112.8 8176.2
8000 75357 7630.1 7730.6 7806.4 79331
- I I I I I:
4000 -
) ]
0 - T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020
(FY)| 2013 2014 2015 2016 2017 2018 2019 2020
[ ] Cable television 2,767.0 | 2,817.0| 2,852.0 | 2,885.0 | 2,930.3 | 2,960.7 | 2,995.9 3,117.1
110 degrees east longitude CS 205.6 212.0 219.5 209.3 208.4 213.7 215.8 218.3
[124/128 degrees east longitude CS 157.1 125.4 120.3 114 .4 109.4 102.7 93.1 84.4
WOwWOow 264.8 275.6 280.5 282.3 287.6 290.1 285.5 279.1
[ ] NHK 4,141.2 | 4,200.1 | 4,258.3 | 4,315.4 | 4,397.4 | 44714 | 4,522.5 4,477.3
‘ Satellite contract, etc. | 1,823.2 | 1,911.3 | 1,993.3 | 2,066.7 | 2,147.6 | 2,221.5 | 2,289.1 2,274.2

*1 The number of cable television subscribers is the number of the households subscribed: with former facilities that were approved under the
former Cable Television Broadcasting Act and conducted independent broadcasting (including facilities registered under the former

Act on Broadcast on Telecommunications Services and with broadcasting method equivalent to the said facilities) up to fiscal 2010; and with
wire telecommunications equipment for independent broadcasting pertaining to registration in fiscal 2011 and after (excluding

IP-multicast broadcasting in either case)

*2 The number of subscribers with 110 degrees east longitude CS is the number of contracts with SKY Perfect!

*3 The number of subscribers with 124/128 degrees east longitude CS is the number of contracts with SKY Perfect! Premium Service

*4 The number of subscribers with WOWOQOW is the number of contracts with WOWOW.

*5 Number of NHK terrestrial broadcasting is the number of all receiver contracts with NHK.

*6 The number of subscribers with satellite contract, etc. is the number of satellite contracts and special contracts with NHK.

(Source) Prepared from materials of the Japan Electronics and Information Technology Industries Association, the Japan Cable Laboratories,
NHK and MIC “Current State of Satellite Broadcasting” and “Current State of Cable TV”



20. Changes in the number of receiving contracts with NHK ( Figure 3-3-1-10 in White Paper )

(10,000 subscriptions) 4.397 4,471 4,522 4,477
4500 oo 4258 4,316
a083 4141 4200
4’000 ......................................................................
3,500 ......................................................................
3,000 ......................................................................
2,500 .....................................................
2,000 .....................................................
1,500 .....................................................
1,000 .....................................................
500 .....................................................
0 2012 2013 2014 2015 2016 2017 2018 2019 2020
£ Special contract 1 1 1 1 1 1 1 1 1
&= Satellite contract 1,736 | 1,822 | 1910 | 1,992 | 2,066 | 2,146 | 2,220 | 2,288 | 2,273
mTerrestrial contract| 2,346 | 2,318 | 2,289 | 2,265 | 2,249 | 2,250 | 2,250 | 2,233 | 2,203
Total 4,083 | 4,141 | 4,200 | 4,258 | 4,316 | 4,397 | 4,471 4,522 | 4,477

(Source) Prepared from NHK material

21. Changes in the number of serious accidents* ( Figure 3-3-1-11 in White Paper )

(FY)
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*Some of the values of the last edition are corrected.
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(Source) Prepared from MIC, “Occurrences of off-the-air accidents” (fi
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22. Changes in the number of off-the-air accidents by cause* ( Figure 3-3-1-12 in White Paper )

Equipment Natural fThird-party
(Accidents) failure disaster aqtor (power Human factor Others
failure, etc.)
300
252
250
200
168
155
150 131
107105 o3
89
100 .
67
45 42
50
30 30 21
0
201820192020 201820192020 201820192020 201820192020 201820192020 (FY)

*Some of the values of the last edition are corrected.

(Source) Prepared from MIC, “Occurrences of off-the-air accidents” (fiscal 2020)

23. Breakdown of Japan’s content market (2020) ( Figure 3-3-2-1 in White Paper )

Original Internet

Database information Text-based .
291.3 billion yen content 704 gﬂgm:ii en
2.5% 562.9 billion yen T 6.0% y Videos
Magazines 4.8% ' 409.6 billion yen
710.2 billion yen " 3.5%
6.0% '

Text-based content
4241 .4 billion yen

35.9%
Comics
517.0 billion yen :
4.4% W
. Total content market
Newspaper articles illi
1315.0 billon yon 11.8275 trillion yen

11.2%

Original Internet audio-
based content
8.4 billion yen
0.1%

Radio programs
173.9 billion yen
1.5%

Audio-based content T
801.7 billion yen
6.8%

Game software
1719.9 billion yen
14.5%

619.4 billion yen

599 Original Internet videos
. 0

530.5 billion yen
4.5%

Terrestrial TV programs
2590.4 billion yen

21.9%

Video content segment
6784 .4 billion yen
57.4%

Satellite and cable TV
broadcast programs
829.5 billion yen

/ 7.0%

(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”




24. Changes in the size of the content market of Japan (by content segment) ( Figure 3-3-2-2 in White Paper )

(trillion yen)
12 1.7 11.8 11.9 12.0 1.8
10
8 B Text-based
content
2 Audio-based
content
° mVideo content
segment
4
2
2016 2017 2018 2019 2020 (Year)

(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”

25. Breakdown of the primary distribution market (2020) ( Figure 3-3-2-3 in White Paper )

Database information

Original Internet Text-based

content 210.6 billion yen Comics
562.9 billion yen 2.4% 76.5 billion yen
6.4% 0.9%
Books Terrestrial TV programs
521.4 billion yen 2103.8 billion yen
5.9% 23.8%
Magazines
612.3 billion yen
6.9%

Text-based content
3124.1 billion yen
35.3%

Newspaper articles
1140.5 billion yen
12.9%
Original Internet audio-
based content

Primary distribution market
8.8560 trillion yen

Video content segment
5071.6 billion yen
57.3%

8.4 billion yen N
0.1% A

Radio programs Xz 7 {_ = A Game s_oftware

165.5 billion yen \: A% / 1719.9 billion yen
1.9% &t 19.4%

Audio-based content <&
660.3 billion yen
7.5% Music K ) Original Internet videos

486.4 billion yen 530.5 billion yen

5.5% Videos ) 6.0%
149.4 billion yen Movies Satellite and cable TV

1.7%

143.3 billion yen

broadcast programs
424 .8 billion yen

16% 4.8%

(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”



26. Breakdown of the multi-use market (2020) ( Figure 3-3-2-4 in White Paper )

Database information
Movies

Magazines
98.0 billion yen

Newspaper articles
178.6 billion yen
6.0%

Books
319.6 billion yen
10.8%

Text-based content
1117.3 billion yen
37.6%

Comics
440.5 billion yen
14.8%

80.7 billion yen
2.7%
561.3 billion yen

18.9%

Multi-use market
2.9715 trillion yen

Radio programs
8.4 billion yen
0.3%

Audio-based content
141.3 billion yen
4.8%

Music

4.5%

133.0 billion yen

Videos
13.6%

260.2 billion yen
8.8%

Terrestrial TV programs

486.6 billion yen
16.4%

Video content segment
1712.8 billion yen

57.6%

Satellite and cable TV
broadcast programs
404.8 billion yen

(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”

27. Breakdown of the communication content market (2020) ( Figure 3-3-2-5 in White Paper )

Newspaper articles

Database information 190.8 billion yen
4.3% 426 billion yen
; 0.9%
Comics
Text-based content 232.6 billion
1529.6 billion yen yen
31.6% 4.8%
Books I
290.2 billion yen ]
6.0% pi
\

Original Internet audio-
based content
562.9 billion yen

11.6%

Other audio-based contents

Communication
content market [
4.8433 trillion yen [ .

/
A

™\

16.7 bullion yen
0.3%

Audio-based content
4477 billion yen
9.2%

Music

8.9%

Satellite and cable TV
broadcast programs
89.8 billion yen

1.9%

431.0 billion yen

=N

ovies
358.4 billion yen
7.4%

Terrestrial TV programs Videos
157.4 billion yen  260.2 billion yen
3.2% 5.4%

Game software
1469.6 billion yen

30.3%

Video content segment
2865.9 billion yen
59.2%

Original Internet videos
530.5 billion yen
11.0%

(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”




28. Changes in the market size of communication content (by content segment) ( Figure 3-3-2-6 in White Paper )

(trillion yen)
45

4.0
35
3.0
@ Text-based
25 content
= Audio-based
content
20 # Video content
segment
1.5
1.0
0.5
0.0

2016 2017 2018 2019 2020 (Year)
(Source) Institute for Information and Communications Policy, MIC, “Survey on the Production and Distribution of Media Content”

29. Changes in and projections of advertisement expenses by media in the world ( Figure 3-3-2-7 in White Paper )

= Television = Newspapers
Magazines Radio
m OOH (outdoor/transportation) m Digital
(100 million US dollars) Others
9,000 i
Predicted value 8,242
7000 6,825
’ 6,277
6.000 5,831
5,000
4,000
3,000
2,000
1,000
0

2019 2020 2021 2022 2023 2024

(Source) Prepared from Dentsu Group, “Projection of the growth rate of the advertisement expenses in the world (2021-2024)”



30. Changes in advertising expenditures by media in Japan ( Figure 3-3-2-8 in White Paper )

(10 billion yen)
n Television = Newspaper Magazine Radio = Internet mPromotion
800

693.81
200 679.98
w0 f880 6242

100

653.00
615.22 617.10 628.80 639.07 615.94
589.13 597.62

600 570.96

500

400

300

0 I I
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

(Source) Prepared from Dentsu, “Advertisement Expenses in Japan (annual)”

31. Changes in and projections of total global advertisement expenses

(100 million US dollar. % refers to growth rate.)

9,000 (Predicted) (Predicted)
redicte
(Predicted) +4.6% +5.8% g242
8,000 +9.2% TP 1180 "
’ (Actual value) L0 7450 RALLLA
17.0% 1450 _— s
— (Actual value)  (Actual value) TS mon. o=
i Othel
+4.1% 6277 A7T1% Middle East o s L atin
6,029 P Amerika
6,000 . —\_ 5,831
5,000 Asia and Pacific
(including Japan)
4,000
3,000 North
America
2,000
Central and | —
e — Eastern s I—
1,000 1 Europe )
Western Europe
0
2018 2019 2020 2021 2022 (Predicted) 2023 (Predicted) 2024 (Predicted)

(Source) Dentsu Group, “Global advertisement spend growth rate forecast (2021-2024)”
https://www.group.dentsu.com/jp/news/release/000643.html



32. Ratio of the types of broadcast programs produced (multiple answers)

Information (including
publicity)
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1 121 mFY2019
I 8.9 (n=327)
] 8.0

I = FY2020

39 f (n=313)

(Source) MIC/METI “2021 Basic Survey on the Information and Communications Industry”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics07.html
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33. Changes in the export value of Japanese broadcast content ( Figure 3-3-2-9 in White Paper )

(100 million yen)
600

5711
519.4 525.0
500
4445
400 393.5
300 288.5
200 -
100 -
0 - T T T T T
2015 2016 2017 2018 2019 2020 (FY)

*1 Export value of broadcast content: total of the overseas sales of program broadcasting right, internet distribution right, video/DVD release
right, TV formatting/remaking right and merchandizing right

*2 Calculated based on questionnaire surveys of NHK, key private stations, sub key private stations in Osaka, local stations, satellite
broadcasters,CATV operators, productions, and others.

*3 After fisical 2016, there have been changes such as clear inclusion of right to turn into a game in calculation.

(Source) Prepared from MIC, annual “Present Data Analysis on Overseas deployment of broadcast content”

34. Changes in the ratio of the export value of Japanese broadcast content by type of right ( Figure 3-3-2-10 in White
Paper)

100%

90%
80%
70%
60%
50%
40%

30%
20%
10%

0%

2015 2016 2017 2018 2019 2020 (FY)
= Program broadcasting right 33.5 314 28.8 233 23.3 20.3
= Internet distribution right 29.7 26.9 27.9 33.5 29.3 326
= Video/DVD release right 4.8 23 1.9 20 23 1.2
TV formatting/remaking right 5.6 53 4.0 8.1 4.2 29
= Merchandizing right 20.6 327 35.2 318 37.3 38.5
u Others 5.8 1.4 22 1.3 3.6 4.5

*1 Merchandizing right and video/DVD release right do not include overseas sales of characters and other merchandise and medium itself such
as videos and DVDs.

*2 In cases where clear division is not possible, for example, when multiple rights including program broadcasting right were sold or the
question on category was not answered, the sales are classified as program broadcasting right.
*3 After fisical 2016, there have been changes such as clear inclusion of right to turn into a game in calculation.

(Source) Prepared from MIC, annual “Present Data Analysis on Overseas deployment of broadcast content”



35. Changes in ratio of Japan’s exports of broadcast content by entity
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(Source) Prepared from MIC, annual “Analysis of Current Situation of Overseas Export of Broadcasting Content”
https://www.soumu.go.jp/menu_news/s-news/01ryutsu04_02000185.html
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Section4

1. Major usages and radio wave characteristics in Japan by spectrum ( Figure 3-4-1-1 in White Paper )

Weakened by rainfall

s Mode of radio wave "
< Capable of passing around obstacles | transmission [ Travels straight

< Small | Informatlontra_nsmlsswn | Large >
capacity

Ease of use regarding the PP
< Easy | technology used [ Difficult
Wavelength 100km 10km 1km 100m 10m 1m 10cm 1om 1mm 0.1mm
Frequency 3kHz 30kHz 300kHz 3MHz 30MHz 300MHz 3GHz 30GHz 300GHz 3000GHz
(3,000hertz)  (30,000hertz) (300,000hertz) (3 million hertz) (30million hertz) (300million hertz) (3 billion hertz) (30billion hertz) (300billion hertz) (3 trillion hertz)
|
Very low Low Medium High Very high Ultra high Super high xtremely high || Tremendously
frequency frequency frequency frequency frequency frequency frequency frequency high frequency

Determination of international allocations of frequency bands by the International Telecommunication Union
(e.g., regulations regarding wireless communications)

Determination of domestic allocations based on international allocations (e.g., MIC's frequency allocation plan)

Low

Extremely high frequency
Satellite communications, radar,

Principal uses

frequenc

Standard radio waves

and aviation beacon signals simplified wireless communications,
and radio astronomy

Super high |
frequency
Mobile phones, local 5G, satellite communications,
satellite broadcasting, fixed-to-fixed communications,
High broadcasting relay, radar, radio astronomy/space
research, wireless LAN (5 GHz band), wireless access
system, ETC, and ISM equipment

Medium frequency broadcasting (AM radio), maritime
and aviation communications, and ham radio

High frequency broadcasting, maritime and frequenc
aviation communications, and ham radio

Very high .
FM broadcasting (community broadcasting), municipal wireless frequenc LWI

communications for disaster risk management purposes, firefighting wireless
communications, police wireless communications, railroad wireless
communications, aviation control communications, simplified wireless
communications, ham radio, and cordless phones

TV broadcasting, mobile phones, PHS, municipal wireless communications for
disaster risk management purposes, police wireless communications, mobile
satellite communications, MCA system, taxi wireless communications, simplified
wireless communications, radar, ham radio, wireless LAN (2.4 GHz band),
cordless phones, electronic tags, and ISM equipment

Spectrum Wave length Characteristics
Very low 10 to 100km Propagating along ground surface, waves of this spectrum can go over low hills. Being capable of
frequency propagating in water, the spectrum can be used for seabed exploration
Being capable of propagating to very distant places, the spectrum is used by standard frequency
Low frequency 11010km stations to inform radio clock, etc. of time and frequency standard.
Medium 100 to 1000m Capable of propagating through reflection off the E-layer of the ionosphere that is formed at the
frequency height of about 100km, the spectrum is used mainly for radio broadcasting.
Capable of reaching the other side of the globe by being reflected off the F-layer of the ionosphere
) that is formed at the height of about 200 to 400km and by repeating reflection between F-layer and
High frequency 10t 100m the ground surface. Widely used for ocean ship and international flight plane communication,
international broadcasting and amateur radio.
Waves of this spectrum propagate rather straight and are not easily reflected off the ionosphere, but
Very high 1to 10m are capable of reaching the other side of mountains and buildings to a certain extent. The spectrum
frequency is widely used for a variety of mobile communications including emergency and fire emergency
radio.
Waves of this spectrum have stronger tendency to propagate straight compared with very high
Ultra-high 10em to 1m frequency, but are capable of reaching the other side of mountains and buildings to a certain extent.

frequency The spectrum is widely used mostly for a variety of mobile communication systems including mobile
phones, and digital television broadcasting and microwave ovens. .

Due to the strong tendency to propagate straight, this spectrum is suitable for emission to a specific
1to 10cm direction. It is mainly used for fixed trunk circuits, satellite communication, satellite broadcasting and
wireless LAN.

With strong tendency to propagate straight, waves of the spectrum can transmit very large
information quantity, but not very far in bad weather due to rain or fog. For this reason, the spectrum

Super high
frequency

Extremely high

frequency 110 10mm is used for relatively short-distance radio access communication and image transmission systems,
simplicity radio, car collision prevention radar and radio telescopes for astronomical observation.
Tremendously 0.1 to 1mm The spectrum has nature similar to light. It is rarely used for communication but used for radio

high frequency telescopes for astronomical observation as is the case of Extremely high frequency.




2. Changes in the number of radio stations ( Figure 3-4-2-1 in White Paper )

(10,000 stations) 98.2% 98.3% 98

35,000 - - 100%
00—
- 80%
25’000 o
- 60%
20,000 eeesememmee e -
15,000 - -
- 40%
10,000 -
- 20%
5,000 -
0 - 0%
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |ggofry)
Other 46 43 46 50 50 55 49 49 55 59 61 51
E=== Base stations 54 58 63 68 71 70 73 125 132 117 95 108
Convenience stations*2 74 77 84 90 97 105 112 118 125 132 137 142
EZ==7=d Amateur stations 45 44 44 44 44 44 43 43 41 40 39 38
I Land mobile stations*1 11,879 | 13,266 | 14,388 | 15,472 | 17,493 | 19,711 | 21,457 | 23,109 | 24,748 | 26,278 | 27,379 | 28,859
«=(== Percentage of land mobile stations | 98.2% | 98.3% | 98.4% | 98.4% | 98.5% | 98.6% | 98.7% | 98.6% | 98.6% | 98.7% | 98.8% | 98.8%

*1 Land mobile station: radio stations operated when moving on land or stopping at unspecified points (e.g. mobile phone terminals)
*2 Simplicity radio station: radio stations for simple radio communication

3. Major geostationary satellites used for communication services in Japan (at the end of fiscal 2021)

Satellite name Orbit (east longitude) |Operating company Band used
e —(—— T —— Ko
@ [JCSAT-110A 110° Sky Perfect JSAT Ku
@ (JCSAT-4B 124° Sky Perfect JSAT Ku
@ |JCSAT-3A 128° Sky Perfect JSAT C, Ku
JCSAT-5A . Sky Perfect JSAT
o] [n-sTARd 132 NTT Docomo S, C.Ku
©) N-STAR e 136° NTT Docomo S, C
@ |SUPERBIRD-C2 144° Sky Perfect JSAT Ku
@ |JCSAT-1C 150° Sky Perfect JSAT Ku, Ka
@ (JCSAT-2B 154° Sky Perfect JSAT C, Ku
@ |SUPERBIRD-B3 162° Sky Perfect JSAT Ku, Ka
Horizons-3e 169° Sky Perfect JSAT, Intelsat C, Ku

Satellites with © are mainly used for mobile communications. Satellites with @ are also used for broadcasting.
JCSAT-85 and Intelsat 15 are the name of the same satellite. Similarly, JCSAT-5A and N-STAR d are the name of the same satellite.

4. Major non-geostationary satellites used for communication services in Japan (at the end of fiscal 2021)

Satellite name Altitude/number of satelites | Operating business Agency in Japan Service area Service content Service launch time
ORBCOMM 825km high/41 satelites ORBCOMM ORBCOMM Japan Global Data °°p';";‘;i’:n'°::°" and | parch, 1999
KDDI
Satcom Global
Cubic-i
Furuno
Marlink Voice, data
Iridium 780km high/66 sateliites Iridium Overseas Global communication, short June, 2005
Communications burst data, open port
ICOM
Navicom Aviation
Japan Digital
Communications
Voice, data
Globalstar 1414km high/32 sateliites Globalstar IPMotion Global communication, July, 2018
positioning




5. Changes in the number of reports of and actions against interference or obstructions to radio stations ( Figure 3-4-
4-1 in White Paper )

3,000
N A
1 ™
2,500 / ™N
\.\ | / ‘A\ / ‘..'h-" N -
) i /A/
2,000 N,
A\ ““’A‘r{
oo Others
1,500
—— Obstructions of
important radio
1,000 communications
=== Number of actions in
response to reports
500 of interference
0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 (FY)
Number of reports of interference or obstruction
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Obstructions of important
radio communications 532 513 689 501 532 605 771 676 603 522 412 461 429 298
Others 2,241 2,041 1,934 1,873 1,826 1,740 1,995 1,821 1,811 1,727 1,401 1,425 1,610 2,121
Total 2,773 2,554 2,623 2374 2,358 2,345 2,766 2497 2414 2,249 1,813] 1,886 2,039 2419
Number of actions in response to reports of interference or obstructions
Number of actions in
response to reports of 2,772 2,289 2,669 2,453 2,389 2,346 2,667 2,348 2,414 2,310 1,946 1,850 2,198 2,434
interference

6. Changes in the number of unlicensed radio stations found and the number of actions taken ( Figure 3-4-4-2 in White

Paper)

12,000

10,000

i Unlicensed personal radio
stations

8,000 . .
E=Unlicensed amateur stations
6,000 Ezzz Unlicensed citizens band radio
= R Others
4,000 H
==ie=Total number of actions against
2000 H unlicensed radio stations
O | u u .
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 201 2019 2020 2021 (FY)
Number of unlicensed radio stations found | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 [ 2014 | 2015 | 2016 | 2017 2018 2019 2020 2021
Unlicensed personal radio stations| 1,617 | 920 | 479 | 2,081| 2,788| 865| 784 265 245 99 40 28 25 32
Stations Unlicensed amateur stations | 3,097 | 2,283 | 1,525| 1,367 | 1,803| 2,225| 1,592 1,291| 1,229 1,749 1,253 1,739 2,959 2,126
found  |-Ynlicensed citizens bandradio| 1,592| 1,729 1.295| 538 342 642 404 375 478 414 443 477 2,594 5,035
Others 3,926 | 4,338| 5,239 | 4,917 | 3,648| 3,369| 4,541| 3,221 | 2,489 2,508 2,958 4,293 1,187 1,341
Total 10,232| 9,270| 8,538| 8,903 | 8,581| 7,101| 7,321| 5152| 4441 4,770 4,69 6,537 6,765 8,534
Number of actions against unlicensed radio stations
Number of Prosecution 330 340 262 249 231 228 215 230 168 168 208 189 62 49
actions Guidance 3,190| 2,578| 2,190| 2,247| 3,038| 1,764| 1,465| 2,156 1,196 1,300 1,136 1,058 581 752
Total 3,520| 2,918| 2,452| 2,496| 3,269| 1,992| 1,680| 2,386 1,364 1,468 1,344 1,247 643 801




Section5

1. Changes in shipment of information terminals in the world ( Figure 3-5-1-1 in White Paper )

(100 million dollars)
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7,000
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4,000
3,000
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o

m Smartphone m Personal computer m Server mTablet
(Source) Omdia

2. Changes in Japan’s production of information terminals ( Figure 3-5-1-2 in White Paper )

(100 million yen)
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3. Changes in the global shipments of network equipment ( Figure 3-5-2-1 in White Paper )

(100 million dollars)
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4. Changes in Japan’s production of network equipment ( Figure 3-5-2-2 in White Paper )

2021
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5. Changes in global semiconductor shipments ( Figure 3-5-3-1 in White Paper )

(100 million dollars)
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(Source) Omdia

6. Changes in Japan’s semiconductor shipments ( Figure 3-5-3-2 in White Paper )

(100 million dollars)
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7. Changes in ICT exports of various countries

(million USS) (million USS)
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8. Changes in ICT imports of various countries
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9. Changes in the global smartphone market share

Sony,

Tecno, 0.2%

2.3%

ey

2016
1,400
million units

2021
1,340
million units

Motorola Xiaomi,
,1.7% 9.9% 14.2%
Xiaomi,
4.1%

(Source) Omdia

10. Changes in macro cell base station share in the global market ( Figure 3-5-5-1 in White Paper)

Total of Total of
S Japanese
companies,
2.5%

2021
49.69 billion

38.97 billion

dollars dollars

(Source) Omdia

11. Changes in the global market share of routers for business

Total of Ekinops, 1.8% Total of
Japanese Japanese
companies, companies,
4.6%

2021
2.45 billion
dollars

Huawei,
3.73 billion 6.3%

dollars

(Source) Omdia



12. Changes in the global semiconductor market share

2016
354.9 billion
dollars

Total of
Japanese
companies,

e Advanced \ Texas
Micro Devices MediaTek, Instruments,

(AMD), 1.2% 2.5% 3.6%
(Source) Omdia

13. Changes in share of the Japanese smartphone market

2021
586.8 billion
dollars

Advanced
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Instruments, ——
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~——————— Broadcom
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2016
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(Source) Omdia
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—
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6.4%

14. Changes in the macro cell base station share in the Japanese market ( Figure 3-5-5-2 in White Paper )
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15. Changes in market share of routers for business in Japan
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200 million
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2016
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210 million
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(Source) Omdia

16. Changes in share in the Japanese semiconductor market
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Section6

1. Changes in the top 15 companies in terms of market capitalization in the global ICT market ( Figure 3-6-1-1 in White

Paper)
2017 2022
Company name Major Country Market Company name Major Country Market
business capitalization business capitalization
(100 million dollars) (100 million dollars)
Hardware, Hardware,
Apple software, services us 8‘010 Apple software, services us 28’282
Alphabet/Google |Search engine us 6,800 Microsoft Cloud service us 23,584
Amazon.com e-commerce us 4,760 Alphabet/Google |Search engine us 18,215
Facebook SNS us 4,410 Amazon.com Sjggi:gxze, us 16,353
Tencent SNS China 3,350
Meta Platf
Alibaba e-commerce | China 3,140 /szeboaokorms SNS us 9,267
Priceline Group | Online booking| ~ US 920 NVIDIA Semiconductor|  US 6,817
Uber Mobility us 700 Taiwan
Netflix Media us 700 Semicondu.ctor Semiconductor| Taiwan 5,946
- - - - Manufacturing
Baidu China Search engine | China 660 Tencent SNS China 5465
Salesforce Cloud service us 650 Visa Payment Us 4588
Paypal Payment us 610 Samsung
Ant Financial Payment China 600 Electronics Hardware Korea 4,473
JD.com e-commerce China 580 Mastercard Payment us 3,637
Didi Kuaidi Mobility China 500 Alibaba e-commerce China 3,589
Walt Disney Media us 2,811
Cisco Systems Hardvyare, Us 2578
security
Broadcom HarQWare, us 2557
semiconductor

(Source) For 2017, MIC (2018) “Current State and Challenges of Platform Services*; for 2022, Wright Investors’ Service, Inc (as of January 14,

2022)

2. Sales of platformers of Japan, the US and China ( Figure 3-6-1-2 in White Paper )

(2020 sales/2013 sales)
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(2020 sales, billion doller)
*Sales of 2019 for LINE

(Source) Prepared from Statista data




3. Regulations to ensure a competitive environment of the markets in Japan and abroad

Region

Summary of efforts

Japan

The Act on Improving Transparency and Fairness of Digital Platforms (Act No. 38 of 2020) was
enforced in February 2021. The Act requires digital platform providers to disclose terms and
conditions of trading, develop procedures and systems in a voluntary manner and submit a report
on businesses that they have conducted.

us

In July 2019, Department of Justice (DoJ) announced a large -scale investigation of monopoly by
online platformers

In July 2020, the House Judiciary Committee held a public hearing of GAFA regarding the
antitrust law.

In June 2021, bipartisan representatives submitted a bill to strengthen regulation on GAFA.

In October 2021, bill to strengthen regulation on GAFA was submitted also to the Senate.

China

In December 2020, the Central Economic Work Conference included strengthening of regulation
on platformers in its eight major tasks and stated “strengthen antitrust and prevent disordered
capital expansion.”™

Europe

In December 2020, the European Commission announced bills of Digital Markets Act (DMA) and
the Digital Services Act (DSA) with regulation of GAFA and other leading IT services in mind.

In September 2020, the Cabinet of Germany decided a proposal for revision of its competition act
to expand the authority of law enforcement of the federal cartel office.

* https://www.tkfd.or.jp/research/detail.php?id=3908

(Source) MIC (2022) “Survey Study on the Trends in the Market Environment Surrounding ICT”




4. Regulation on illegal/harmful contents on the Internet in Japan and abroad

Region

Summary of regulations

Japan

In July 2020, MIC Study Group on Platform Services conducted hearings of platform operators
concerning their measures against slanders and released “urgent recommendations” in August 2020.
Based on the recommendations, MIC formulated and released “policy package for dealing with
slander on the Internet” in September 2020

In April 2021, in order to facilitate relief of victims of infringement by slander, etc. on the internet, MIC
promulgated an Act to amend the “Act on the Limitation of Liability for Damages of Specified
Telecommunications Service Providers and the Right to Demand Disclosure of Identification
Information of the Sender (Provider Liability Limitation Act) (Act No. 137 of November 30, 2001). The
amendment includes: (1) establishment of new judicial proceedings (non-contentious proceedings) for
early preservation of specific communication logs; and (2) clarification of information at the time of
log-in which is subject to disclosure.

us

Communications Decency Act (CDA) of 1996 Section 230 grants providers exemption from liability for
outgoing content. In recent years, however, the US Congress asked platform business operators to
attend its public hearing, where discussions were made on measures against illegal/harmful content
on the internet and on Section 230 of the act.

In May 2020, then President Trump signed “Executive Order on Preventing Online Censorship” and
the Federal Communication Commission (FCC) discussed amendment of Section 230 of the CDA. In
January 2021 upon the election defeat of the former President Trump, FCC changed the plan and
announced that it would not clarify Section 230 of the CDA.

Democratic Party raises concerns about the lack of moderation among technology enterprises and
the broad exemption provided by Section 230 of the CDA concerning transmission/dissemination of
fake news and illegal/harmful content.

Europe

In December 2020, the European Commission announced the Digital Services Act (DSA) providing
accountability of all mediation service providers (platform providers) regarding distribution of illegal
content, and measures for user protection according to the size of the business operator: Provisions
of the act include obligations for very large online platforms to implement risk analysis and
assessment of their service, take measures to reduce the risks, implement external audit and release
the result, add recommender system and transparency of online advertisement. Violations are
punishable with a fine of up to 6% of the platform’s total turnover of the previous year.

In May 2021, the European Commission released “Guidance on Strengthening the Code of Practice
on Disinformation” to strengthen the code of practice, which includes expansion of the scope of
signatories, demonetization of disinformation, expansion of the scope of the fact checks and
strengthening of the monitoring framework.

By December 2021, the number of signatories of the Code of Practice increased from 16 to 66
(including expected signatories) after the release of the Guidance. Renewal process of the Code of
Practice was extended to the end of March 2022.

In January 2022, a bill to amend the DSA was approved by the European Parliament and will be
enacted when it is approved by the EU Council.

UK

In April 2019, The Department for Digital, Culture, Media & Sport (DCMS) and the Home Office of the
UK released the “Online Harms White Paper” specifying future measures of the government to ensure
safe internet environments in the country, and developed statutory duty of care with the aim of
requiring response to harmful content/acts on the internet. Platform providers are required to perform
the duty of care.

In December 2020, the Full Government Response to the result of public comments for the white
paper was released to provide phased regulation according to the scale of the service (Specific
exemptions have been introduced for low-risk services. High-risk and wide-range services are
classified as Category 1 to strengthen the regulation on the enterprises providing the services.)

May 2021, draft Online Safety Bill (OSB) was released.

After the release of the OSB, the UK parliament joint committee and DCMS subcommittee studied
and discussed the draft OSB and released the results from the end of 2021 to early 2022.

On March 8, 2022, DCMS issued a statement to add illegal/harmful paid advertisement to the OSB
regulation subjects.

On March 17, 2022, the OSB amended based on the result of the study was submitted to the
parliament.

Germany

In October 2017, the Network Enforcement Act came into effect. The act requires social networking
services with more than 2 million domestic registrants to release a transparency report once every six
months. The report should list the number of violation notifications, number of deletions, efforts to
prevent illegal posting, an internal system to handle the report and other matters.

In April 2021, the Act to amend the Network Enforcement Act was enforced to impose on SNS
providers the obligation not only to remove postings regarding specific serious cases but also to
inform the investigating authority about the content falling under offence, IP address assigned to the
contributor and other matters.

France

In June 2020, a law to regulate hate content on the internet was promulgated and enforced. Penalty
for violation of existing obligations of providers regarding measures against illegal content was
increased from 75,000 Euro to 250,000 Euro (up to 1.25 million Euro for a corporation)

In January 2022, the Enlightenment in Digital Age committee compiled a report for the purpose of
study on means to control disinformation and submitted the report to the President of the Republic on
11th of the same month. The report summarizes information disorders in the digital age and the state
of knowledge on the resulting confusions in democratic life, which is followed by 30 recommendations
to address the issues

(Source) MIC (2022) “Survey Study on the Trends in the Market Environment Surrounding ICT”




5. Monthly number of active users of major social media in the world (January 2022) ( Figure 3-6-2-1 in White Paper )

Facebook
YouTube

T 2,910
A 2,562

WhatsApp*

Instagram

Weixin / WeChat
TikTok

Facebook Messenger*
Douyin**

QQ

I 2,000
I 1,478
I 1,263
I 1,000
. 088
B 600
I 574
Sina Weibo 1 573

Kuaishou NG 573

Snapchat N 557

Telegram I 550

Pinterest 1IN 444

Twitter I 436

Reddit* [ 430
Quora™ | 300 (million users)
0 500 1,000 1,500 2,000 2,500 3,000
*The latest data is data from over one year ago
** Number of daily active users
(Source) Statista (We Are Social; Hootsuite; DataReportal)
6. Changes and forecasts for the global EC market sales
(trillion dollars)
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(Source) Statista (eMarketer)
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7. Forecasts for the EC market sales by country (2022)

(trillion dollars)

1.8
16 1.535
1.4
1.2
1 0.875
0.8
0.6
0.4 0.241 0148
0.2 . : 01430118 0097 009 gg59 0.059
0 - - [ | [ | [ | — —
2 S) Qo Q N 2> D 2 -2 2
& N < QS N & S ¢ B S
(o N Q}@'Z’ O & <<<a° 60(@ Cz»“,b
G &
(Source) Statista, "Digital Market Outlook"
https://www.statista.com/forecasts/1283912/global-revenue-of-the-e-commerce-market-country
8. Changes and forecasts for transaction values of global mobile payment
(trillion dollars)
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(Source) Statista, “Digital Payments report 2021”
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9. Transaction values of mobile payment in each country (2020)

(billion dollars)
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(Source) Statista, “Digital Payments report 2021”
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10. Changes in the global share of search engines
(%) =0==hing Yahoo! Baidu =—=@=Yandex RU =#=Google (right axis) (%)
8 94
7 92
6 90
5
88
4
; 5570
) 84

1 82
0 P e e FA 80
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

(Source) Statista (StatCounter)
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11. Search engine share in Japan (by terminal used)

Personal computers
(as of Sept. 2021)

Smartphones
(as of March 2022)

%

Google 75.7 75.2
Yahoo! 14.2 24.2
Bing 9.6 0.3
Others 0.5 0.3

(Source) Statista (StatCounter)
Personal computers
Smartphones

12. Changes and forecasts for the size of the global video distribution, music distribution and e-book markets ( Figure

3-6-6-1 in White Paper )

https://www.statista.com/statistics/1270637/japan-leading-desktop-search-engines/
https://www.statista.com/statistics/1270599/japan-leading-mobile-search-engines/

(100 million dollars)
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(Source) Omdia, Statista “Digital Market Outlook”
14. Changes in the music distribution market in Japan
(100 million yen)
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15. Changes in the e-book market in Japan

(100 million yen)
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(Source) The All Japan Magazine and Book Publisher’s and Editor's Association/The Research Institute for Publications (2022), "Monthly
Report of Publications"
https://shuppankagaku.com/wp/wp-content/uploads/2022/01/= 21— X 1) 1) — X 2201 .pdf

16. Changes and forecasts for the size (expenditure) of the global data center system market ( Figure 3-6-7-1 in White
Paper)
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17. Changes and forecasts for the size (sales) of the data center service market in Japan ( Figure 3-6-7-2 in White
Paper)
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(Source) IDC Japan

19. Changes and forecasts for the size (sales) of the global public cloud service market ( Figure 3-6-8-1 in White
Paper)

(100 million dollars)
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20. Market shares of the global public cloud service

First half of 2021
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(Source) Omdia



21. Changes and forecasts for the market size (sales) of public cloud service in Japan
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22. Usage status of cloud services
0 20 40 60 80 100(%)
70
2021 42.7 277, 9.8 ‘ 15:2 ‘ 46 ‘
(n=2,391)
68
(nj%%) 394 293 1041 ‘ 16.0 ‘ 5.2 ‘
2019 64
(n=2.115) 36 286 104 ‘ 17.9 ‘ 6.9 ‘
2018 =
("=2.107) 3341 256 141 ‘ 21.5 ’ St ‘
20 5619,
(n:2’15770) 294 275 1314 ‘ 22:1 ’ 7.6 ‘

] Using across the company

7] Using in some business places or departments [ Not using but planning to use in the future
[C71 Not using or planning to use [ Don’t understand cloud service well

Use state of cloud service
Number of The number of ’
companies | comPanies elnaliniseme Not using b S:Jt:rstand
totaled totaled after | gjng Using across  |business Not using using but |,y usingor | 4o ervice | NO @nswer
adjustment the company [places or FIENTITE 1O U planning to use
SRS in the future well
Total 2,396 2,396 1,683 1,021 661 598 234 364 110 5
Industrial classification
Construction 354 100 75 54 22 21 11 11 3 -
Manufacturing 379 633 444 263 180 169 65 104 21 -
Transportation/postal services 389 224 136 57 79 70 26 43 18 1
Wholesale/retail 350 485 352 221 131 101 36 66 28 4
Finance/insurance 174 28 25 19 6 3 1 2 -
Real estate 177 37 31 22 9 4 3 2 2 -
Information and communications 258 130 120 89 31 10 5 5 1
Services, other 315 758 500 296 204 221 88 133 38 -

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



23. Effects of cloud service

Negative effect
0.1

Not much effect
0.7

2021 (n=1,698)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html

24. Breakdown of cloud service usage

0 20 40 60 (%)

Internal information sharing/portal
Schedule sharing
Payroll, financial accounting, personnel affairs
Data backup
Information sharing with customers

Sales support |-

System development, website construction

Production / physical distribution/
store management

Purchase

Charge settlement system

Authentication system

Research and development

[0 2021 (n=1,753)
2020 (n=1,593)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.htm



25. Changes and forecasts for the size of Japan’s eight major Al markets ( Figure 3-6-9-1 in White Paper )

(100 million yen)
1,400

Machine learning platform

1200 | I Time-series data analysis

' I Search/exploration

P Translation

1,000 | @ Text mining/knowledge utilization
[ Voice synthesis

800 [ Voice recognition -

‘| l'mage recognition -
'Predicted values _
———7 2
600 ! —
] -
=
—
—
—— 1}

2019 2020 2021 2022 2023 2024 2025
(FY)

400 |

200 |

I
I
I
|
I
|
I
I
1
I
I
I
'

*Sales of venders as converted on fiscal year base

(Source) ITR, “ITR Market View: 2021 Al Market”

26. Number of newly funded Al companies (by country in 2021) ( Figure 3-6-9-2 in White Paper )

United States I © 99
China I 119
United Kingdom . 49
Israel N 28
France I 27
Germany I 25
India I 23
Canada mmmE 22
South Korea I 19
Netherlands HEE 16
Australia HEl 12
Japan HH 12
Swizerland 12
Singapore EH 10
0 50 100 150 200 250 300

(Source) Stanford University, “Artificial Intelligence Index Report 2022”



27. Major Al-related enterprises in the world

Headquarters site Enterprise Reason of selection as target
IBM .
Us Microsoft H)|(gh ri:;(ljci)r:)aIbmai:]ket sh?re and
NVIDIA expa g business areas
No.3 in Al chip set ranking (No. 1
Europe (Holland) NXP outside the United States)
Japan Toshiba The .worlld No. 3 in Al-related patent
applications
China Baidu Thg largest number ofAI patents in
China, expanding business area

(Source) MIC (2022), “Survey Study on the Trends in the Market Environment Surrounding ICT”

28. Forecasts for the Al market in China (in terms of spending)

=IDC

20,000 60%
(2]

& 15000 45%
o
o

c 10,000 30%
kel

E 5000 I I 15%

0 0%

2020 2021 2022 2023 2024 2025

mmmm The market spending Rate of growth compared
of Al in China with the previous year (%)

(Source) IDC's Worldwide Artificial Intelligence Spending Guide Taxonomy, 2022: Release V1, 2022
https://www.idc.com/getdoc.jsp?containerld=US48479322

29. Changes and forecasts for the size (sales) of the global metaverse market ( Figure 3-6-10-1 in White Paper )

(100 million dollars)

673222 Predicted value 6,788
, — >
6,000
5,000
4,000
3,000
2,000
1,000 388.5 474.8
0 e .
2021 2022 2030

(Source) Statista (Grand View Research)



Section7

1. Changes and forecasts for the size of the global cyber security market ( Figure 3-7-1-1 in White Paper )

(100 million dollars)

Predicted value

700 >
| 602
600 530 |
500 482 :
|
|
400 336 366 !
300 i
200 i
100 i
0 !
2017 2018 2019 2020 2021
(Source) Prepared from Estimation by Canalys
2. Major global cyber security operator ( Figure 3-7-1-2 in White Paper )
Global market share
Operators
2017 2018 2019 (Q1) 2020 (Q1)
Cisco 9.4% 9.9% 10% 9.1%
Ralo Alto 5.9% 6.9% 7% 7.8%
Check Point 6.4% 6.1% 6% 5.4%
Symantec 7.5% 6.1% 6% 4.7%
Fortinet 5.1% 5.5% 5% 5.9%

(Source) Prepared from Estimation by Canalys

3. Changes in the number of cyber-attack-related communications detected by NICTER ( Figure 3-7-2-1 in White

Paper)

(100 million packets)

6000 -
5000 -
4000

3000

2000

1000 -

2015

2016

(Source) NICT, NICTER Observation Report 2021

2017

2018

2019

Grew 2.4 fold in the g, >'30P!lon

2020 2021 (Year)



4. Targets of cyber-attack-related communications detected by NICTER

(%)

90 100

// HHHHHHHHHH\

[ Attacks targeting loT equipment (ex. web camera, router)*About 70% is telnet

Attacks targeting ports often used for HTTP/HTTPS v Wide area/severity of in fluence
[T Attacks targeting Windows Long life cycle
[ Attacks targeting virtual currency v Difficult monitoring, etc.

[ Attacks targeting Redis, NTP and other services
[ Other than the top 10 ports *Including “Attacks targeting virtual currency” (0.59%)

#*Analysis of the top
10 target ports of
the attacks
detected at NICTER
in 2020/2021
(excluding large-scale
scan communications
for the purpose of
survey)

(Source) Prepared from the National Institute of Information and Communications Technology, “NICTER Observation Report 2021”

5. Damage when using personal information and communication equipment (multiple answers)

o
N
o

40 60

63.9

Spam/billing fraud mail
pam/ . 61.4

Ad placement related to browsing history e

Leak of personal information (ex. telephone number, 11.7
mail address, location) 11.0

N
=
0]

Infection with computer virus
11.9

Fishin
g 6.9

Loss/theft of terminal

N
(e ©

Other I1'4
1.5

24.2
25.8

Nothing in particular
W 2021 (n=29,283) 2020 (n=28,462)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html

80 (%)



6. Security intrusion when using an information and communication network in enterprises (multiple answers)

i

Sustained some kind of loss

Sustained no losses

Discovered or infected by
a computer virus

Discovered a computer virus
but not infected

Discovered a computer virus and
at least one incidence of an infection

Have received targeted emails

Used as a spam bot or zombie

lllegal access

DoS (DDoS)

Data breach due to theft or negligence

Web site defacement

Other losses

0 20

40

60 (%)

| 52.4

| 54,1

|47.6

|45.9

33.1

| 34.5

11.3

)
N o
N oo

—
o_\
13, TN

0.5

1.3
1.1

| 02021 (n=2,383)

@2020 (n=2,197)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



7. Changes in the number of arrests for violation of the Unauthorized Access Prohibition Act ( Figure 3-7-2-2 in White
Paper)

(Number of arrests)

1200

1000 980

800

600

400 -

200 -

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 (Year)

(Source) Prepared from NPA/MIC/METI, “State of Occurrence of Unauthorized Access and R&D of Technologies related to Access Control
Functions”

8. Implementation status of information security measures by individuals (multiple answers)

0 20 40 60 (%)

Setting password lock in the terminal

53.3
updating software T Y]
P & 57.6
Installing antivirus software TN Y]
53.4
Subscribing with a security service m

provided by the mobile operator, etc. 416
Checking terms of use and using only

reliable applications 331

Avoiding connection to wireless LAN of m

unknown provider 36.6

Taking some measures against spam m
€ € P 30.9
Refraining from entering personal
information 25.8
Other I 14
1.3
. . 5.9
Not taking any security measures
’ m 2021 (n=30,773) 2020 (n=24,281)

*In 2020, only answers of the respondents taking a security measure were aggregated.

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



9. Implementation status of information security measures by enterprises (multiple answers)

Implemented some measures

Not implemented any particular measure

/ Install anti-virus programs on computers and other devices
(operating system, software, etc.)

Install anti-virus programs on servers

Control access with IDs, passwords, etc.

Install and maintain firewalls

Training for employees

Establish security policies

Apply security patches for operating systems
Maintain access logs

Construct anti-virus walls at external access points
Encrypt data or networks

Use proxy servers, etc.

Security audits

User authentication by means of authentication technologies
Line monitoring

Install and maintain intrusion detection systems (IDS)
Outsource security management

Establish manuals on responding to viruses

Install and maintain Web application firewalls

(Source)

Other measures

[2021 (n=2,377)

2020 (n=2,203)

MIC, “Communications Usage Trend Survey”

https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html

(i} 20 40 60 80 100 (%)
| 198.1
| 98.2
] 1.9
18
| 83.1
| 84.0
| 61.6
| 63.7
| 57.0
| 63.1
| 51.5
| 5214
| 50.0
| 49.4
| 433
| 44.1
| 43.0
| 45.2
| 37.3
| 40.1
26.2
26.8



10. Using or not using public wireless LAN

Don’t know
4.7%

Have heard of the name

(Source) Prepared from MIC, “Fiscal 2021 Result of Survey of Wireless LAN Users”

11. Reasons for not using public wireless LAN (multiple answers)

Security concern

Mobile phone service is
sufficient

Limited scope of service 14.4%

Don’t use the internet so

i 12.5%

Don’t know how to use 11.0%

Don’t have money to spare || 3.0%

(multiple answers)

(Source) Prepared from MIC, “Fiscal 2021 Result of Survey of Wireless LAN Users”

12. Anxiety about security of public wireless LAN (multiple answers)

Information theft/leak 39.9%

Unauthorized intrusion
from outside

Pecuniary damage

General anxiety

12.3%

No anxiety

(multiple answers)

(Source) Prepared from MIC, “Fiscal 2021 Result of Survey of Wireless LAN Users”



13. State of introduction of sender domain authentication technologies to IP domains

SPF setting state
(Ratio of the domain names setting SDF to the domain names with MX record)

100%
95%
—AD
90% —AC
—CO
85%
GO
80% —OR
—NE
75%
—GCR
70% —kED
—LG
65%
——Regional/prefectural
60% ——General purpose
—Total
55%
50%
2018/1 2018/7 2019/1 2019/7 2020/1 2020/7 2021/1 2021/7
DMARC setting state
(Ratio of the domain names setting DMARC to the domain names with MX record)
12.0%
—AD
10.0%
—AC
—CO
8.0% G0
—OR
/_J —NE
6.0% —/ —OGR
—ED
—LG
4.0%
‘——/_—_/7 ——Regional/prefectural
——General purpose
2.0% —Total
—

20181 2018/7 20191 2019/7 2020/1 2020/7 202111 2021/7



14. Domestic information security product market share (sales) (2019 to 2020) ( Figure 3-7-2-3 in White Paper )

32%

Others 32%

(under 2%share)

Inside: 2019
Outside: 2020

Foreignenterprises
(total 12 enterprises)

Japanese enterprises
(total 4 enterprises)

(Source) Prepared from IDC Japan, July 2021, “Japan IT Security Products Market Shares, 2020: External Threat Measures and Internal
Threat Measures Drive the Market” (JPJ46567421)



Section8

1. Changes in the rate of household ownership of information communication equipment ( Figure 3-8-1-1 in White
Paper)

100

Ownership rate
(%)

1n:2§2',0271) (n:zgg,‘sao) ‘n:zg&%m) mff’;@es) 1n:z105'.%29) (nf}’l‘?ss) 1n:z107',50A0) (nf}’%n 1n:2105'555) (Fz'ngam) 1n:210$,%A5) (H:ZP%‘355)
- Fixed-line telephone 85.8 83.8 79.3 79.1 75.7 75.6 722 70.6 64.5 69.0 68.1 66.5
FAX 438 45.0 415 464 418 420 38.1 353 34.0 331 336 313
—¢— Mobile devices (overall) 93.2 945 945 948 94.6 95.8 94.7 94.8 95.7 96.1 96.8 97.3
—4= Smartphones 9.7 293 495 62.6 64.2 72.0 718 751 792 834 86.8 88.6
—4— Computers 83.4 774 75.8 81.7 78.0 76.8 73.0 725 74.0 69.1 701 69.8
—— Tablets 7.2 85 15.3 21.9 26.3 333 344 36.4 40.1 374 387 39.4
Wearable devices — — — — 0.5 0.9 11 1.9 25 47 5.0 71
Home game consoles 233 245 295 38.3 33.0 33.7 314 314 309 252 298 317
~5— Portable music players 17.0 20.1 214 238 18.4 17.3 15.3 13.8 14.2 10.8 9.8 9.0
4 Smat appliances 35 6.2 12.7 8.8 7.6 8.1 9.0 2.1 6.9 36 75 9.3

(Source) MIC, “Communications Usage Trend Survey”

2. Possession of mobile terminals

(%)

100
81.1
80
743
69.3
67.6
60
40 |
241
21.8
| 2040““”
Mobile terminals (at least one mobile Smartphones Mobile phones
phone, PHS and/or smartphone) (exclude smartphones)
=2019 2020 12021
(n=39,658) (n=44,035) (n=44,133)

*“All mobile terminals” and “Mobile phone (excluding smartphone)” of 2019 and 2020 include PHS.
**Smartphone” of 2019 and 2020 does not include 5G.

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



3. Changes in the internet usage rate (individuals) ( Figure 3-8-1-2 in White Paper )

(%)
100
89.8

828 828 830 835 80.9 834 829
780 782 791 795 9 798
” 753
708 726 730

60

40

20
9.2

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021(FY)

(Source) MIC, “Communications Usage Trend Survey”

4. Type of terminals for using the internet (individuals)

0 20 40 60 80
68.5
Smartphones
68.3
Computers
Tablets

Internet-enabled TV
receivers

Home game consoles

Mobile phones and PHS
handsets
(exclude smartphones)

Other devices

02021 (n=42,988) B2020 (n=41,387)

*Ratio of people who used the internet with the terminal in the past one year.
**Mobile phone (excluding smartphone)” of 2020 includes PHS.

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



5. Changes in telephone charge and its ratio to living expenditure

(Yen)
4.35% 4.50%
4.24%
4.18%
140,000 4.14% 4.15% 4‘1-()%\‘
3.97% =
4.00%
122,624 122,741
120,392 121,825 119,592
o 2 =
17,633 16,496
26,414
100,000 3.00% waeeax Fixed telephone
charge
2.50%

80,000 mrsa Mobile
telephone
charge

2.00%
60,000 «=@==Ratio of
H " telephone
100,250 103,343 103,466 104'12 103,096 1.50% charge to living
96,306 e I g expenditure (%)
40,000
1.00%
20,000
0.50%
0 0.00%

2015 2016 2017 2018 2019 2020 2021

(Year)

**Telephone charge” is sum of “Fixed telephone charge” and “Mobile telephone charge”.
*Because the result of the Family Income and Expenditure Survey includes changes due to the impact of the revision of the household account
book used for the survey conducted in 2018, time-series comparison requires caution.

(Source) Prepared from MIC, “Family Income and Expenditure Survey” (all households)
https://www.stat.go.jp/data/kakei/index.html

6. Household expenditure for broadcast services

(Yen)
30,000
25112 25692 . 25,756 25,884 ,¢ 359
603 7 7 7 %
% % % / 0 Other
broadcast
20,000 |- / % / / ------ license fee
9829 10,083 / 8
% / ElCabl
15000 A A % ............ / .................. Cable
license fee
10,000 AIHE PP === @NHK license
fee
1 2 5 1
LT[0 [O TR ||| st e e et e
0 -
2015 2016 2017 2018 2019 2020 2021 (Year)

*Total of the items may not agree with the sum of breakdown due to rounding.
*Because the result of the Family Income and Expenditure Survey includes changes due to the impact of the revision of the household account
book used for the survey conducted in 2018, time-series comparison requires caution.

(Source) Prepared from MIC, “Family Income and Expenditure Survey” (all households)
https://www.stat.go.jp/data/kakei/index.html



7. Annual content-related expenditure per household

(Yen)
100,000
90,000
80,000 77,548 77,644
75,226 75,282 74,262
70,830 71,713
70,000 .
W Movie/theater
admission fee
60,000 M Broadcast
license fee
50,000 B Games
m Books and
40,000 other printed
matters
W Music/video
30,000 media
20,000
10,000
0
2015 2016 2017 2018 2019 2020 2021 (Year)

*“Game” is sum of “Game device” and “Game software, etc.”
*Because the result of the Family Income and Expenditure Survey includes changes due to the impact of the revision of the household account
book used for the survey conducted in 2018, time-series comparison requires caution.

(Source) Prepared from MIC, “Family Income and Expenditure Survey” (all households)
https://www.stat.go.jp/data/kakei/index.html



8. Average usage time and doers’ ratio of major media ( Figure 3-8-1-3 in White Paper )

Average usage time (minute)

Doers’ ratio (%)

Weekday . Television L Television

Television L N Radi Television L N Radi

viewing viewing Internet use ewspaper . a .IO viewing VIEWING | ternet use ewspaper . a .|o

. (recorded reading listening . (recorded reading listening

(real-time) brogram) (real-time) e

2017 1504 | 172 ] 1004 10.2 106  80.8%|] 159%| 780% | 30.8%|  62%
2018 1567 | 203 ] 1124 8.7 130 | 793%| | 187%| 820% @ 266%| 65%
gr"oigg 2019 1612 203 ] 12622 8.4 124  816%| | 199%| 855% @ 261%|  7.2%
2020 1632 | 202 [ hes.4 8.5 134 | 81.8%| | 197%| 87.8% | 255%| 7.7%
2021 1460 | 178 [ 768 7.2 122 744%| | 186%| 896% | 221%|  62%
2017 733| 106 L | 1288 0.3 15|  60.4%[] 137%| 885%|  36%|  14%
2018 78| 127 167.5 03 02| e31%[| 152%| 89.0% 2.5% 1.1%
10s | 2019 690 | 147 | 670 0.3 41| 616%| | 194%| 926%  21%|  18%
2020 73| 122 [ 2242 14 23|  59.9%|] 148%| 901%  25%  18%
2021 573|121 [ qo15 0.4 33|  567%[] 163%| 915%  11%|  0.7%
2017 98| 139 [ |1e14 1.4 20| 637%|| 144%| 951%|  74%|  3.0%
2018 1059 | 187 [ | 1408 1.2 09| 675%[] 165% 914%|  53%  0.7%
20s | 2019 1018( 156 [ f777 1.8 34|  659%[| 147%| 934%|  57%|  33%
2020 880 || 146 [ 256.4 17 40| e8l7%|| 136%| 96.0%  63%|  3.1%
2021 72| 151 [ 2750 0.9 70(  51.9%[] 13.7% 26%|  3.0%
2017 1216 | 153 [ ] 1204 35 43|  765%|| 155%| 90.6% = 16.6%|  23%
2018 1244 | 174 [F] 107 3.0 94|  7af%|] 194% 911%|  13.0%|  43%
30s | 2019 1242 | 245 [ ]154.1 2.2 50(  767%[ | 21.9%| o1.9%  105%  22%
2020 1354 | 193 88.6 1.9 84| 782%| | 19.4%| 95.0% 8.8% 6.0%
2021 1074 | 189 88.2 15 48| 658%| | 209%| 949%|  59%|  32%
2017 1503 | 108 ] 1083 6.3 120 83.0%| | 17.3%| 8350 | 28.3%|  7.9%
2018 1503 | 202 ] 1197 48 166 |  792%| | 188%| 87.0% @ 231%|  74%
40s | 2019 1459 | 178 14.1 53 95| 8aow| | 189%| 913% = 236%| 6.0%
2020 1510 | 203 []l_J160.2 55 1n.7|  86.2%| | 23.0%| 926% | 241%|  6.0%
2021 1328 | 136 76.8 43 129 77.8%|] 153%| 94e%h = 17.9%|  54%
2017 2020 191 f] 774 16.3 195|  91.7%[ | 16.1%|  76.6%  481%|  9.1%
2018 1769 | 208 ] 1043 12.9 172 885%| | 206%| 8200  439%| 9.3%
50s | 2019 2014 225 ] 1140 12.0 183 | o028%| | 21.9%| 8a2pe| 385%|| 122%
2020 1956 | 234 [ | 1300 1.9 269  918%| | 207%| 850k 30.4%| | 13.4%
2021 1877 | 187 [ ]1536 9.1 236 |  86.4%| | 209%| 89.4%| 338%|| 11.1%
2017 2529 200 a1 25.9 173 | 942%|| 166%| hse% 59.9%|| 9.5%
2018 2487 (] 273 |f] 609 23.1 228  916%| | 197%| 59.0%| 528%| 11.7%
60s | 2019 2603 232 [f] 694 225 272 936%| | 21.2%| e57%| 57.2%| | 13.4%
2020 2114 |] 257 [F] 1055 23.2 185|  o29%( | 223%| 71B%  s37%|| 12.1%
2021 o546 | 258 ] 1074 22.0 144 | 920%| | 23.0%| 72B%  551%|| 10.0%




Average usage time (minute)

Doers’ ratio (%)

Holiday Television | lelevision . Television | Television .
viewing viewing Internet use Newspgper .Rad.lo viewing VIeWING | termet use Newspgper .Rad!o
(real-time) (prcre(;:gorr;jr(re](;l reading listening (real-time) (;?;;r:;ig(; reading listening
2017 | 2f40 ] 272 | 1230 12.2 56| 833%| | 222%| 784%| | 30.7%|  45%
2018 2198 | 313 [ |1458 10.3 75| 822%| | 237%| 845k | 27.6%|  5.1%
g:'oigz 2019 [0 259 ] 330 | 1315 8.5 64| 812%| | 233%| 81.0% | 235%|  46%
2020 3l se6 I 749 8.3 76|  805%| | 27.6%| 84| @ 228%|  47%
2021 6] 263 765 7.3 70| 750%| | 213%| 867%| | 19.3%|  4.2%
2017 5 206 225 0.5 36|  662%| | 19.4%| 924%|  36%|  14%
2018 4] 286 [ 2710 0.9 07| erlaw| | 27.7%| o1.5%|  35%|  21%
10s | 2019 a] 213 2%s 0.1 00| 528%[| 17.6%| 901%|  07%|  00%
2020 afl 208 [ 20008 0.9 00|  5#9%| | 254%| 91.5% 14%|  0.0%
2021 ol 123 [ 2588 0.0 00| 574%[] 14.9%| 90.8% ~ 00%  0.0%
2017 3] 266l 2288 24 20| erlew| | 245%| or7d| 7%  23%
2018 ol 328 2h29 2.1 21| e6l5%| | 24.9%| 957%|  62%|  24%
20s | 2019 5 280 2232 0.9 12 eolrw[ | 100%| o10%|  33%  1.9%
2020 3l 265 [ 203l 2.0 19| ed3%| | 202%| 97.79 6.6% 2.3%
2021 8l 172 | s0s. 0.7 18| 493%|| 140%| o729  23%  14%
2017 ol 264 [ |1360 3.8 28|  794%[ | 21.8%| 90.5%| | 14.1%|  1.9%
2018 2] 266 [f ]150.2 3.5 39|  798%| | 191%| 926%  11.7%|  35%
30s | 2019 2 310 J140s 25 20|  783%[ | 233%| 901%|  99%|  20%
2020 I R 16 74| 712 |31e%| 912%  56%|  32%
2021 6] 303 2.3 15 32| 6ok | 227%| 923%|  40%|  12%
2017 3l 316 ] 1002 7.6 47| 838 | 252%| 844hs| | 206%|  5.0%
2018 olll 390 [ |1453 6.4 82| 827%| | 259%| 00.4%| | 253%|  3.4%
40s | 2019 2] s ] ess 6.0 50| 8370 | 255%| 847he| | 202%|  3.7%
2020 7l 415|154 5.2 42| 85.3%| | 285%| 89.3%| | 199%|  3.1%
2021 Al 285 | |1s57 4.9 63| 79.0%[ | 21.0%| o1.0%| | 148%|  34%
2017 Y Y 16.1 74|  93a%| | 233%| 73B%| 4se%| 58%
2018 sl 220 ] 150 15.3 104 | 91.9%[ | 21.5%| 80.7%| 422%||  7.0%
50s | 2019 s 480 ] 1070 12.9 66| 903%| |306%| 773% |37.4%|  65%
2020 51 408 |l | 1278 12.5 163 | 916%| |31.4%| 81.5%| [366%| 7.7%
2021 6] 289l | 1190 9.2 142 | sasp| | 24.9%| 822%| |206%| 8.1%
2017 . % 236 [| 446 33.0 102 967% | 181%| he1w| e28%|  7.9%
2018 3 s8] 643 26.1 141 93.0%| | 244%| 632%| 56.9%|| 10.0%
60s | 2019 6l 281 ] 64 2138 185(  945%[ ] 19.0%| 60.7%| 51.7%|| 103%
2020 Al sr2|f] es7 220 109  91.8%[ | 259%| 631%| 504%|  9.2%
2021 Al 31.4%] 927 223 12| 935%[ | 254%| 710%| 504%||  8.0%

(Source) Institute for Information and Communications Policy, MIC, “FY2021 Survey on Usage Time of Information and Communication Media

and Information Behavior”




9. Doers’ ratio of major media by time zone (all age groups) (2022)
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(Source) Institute for Information and Communications Policy, MIC, “FY2021 Survey on Usage Time of Information and Communication Media
and Information Behavior”



10. Internet usage time and doers’ ratio with major equipment

Weekday Holiday
Average time of internet use minte)]  Internet doers’ ratio (%) Average time of internet use minte)]  Internet doers’ ratio (%)
PC Mobile Tablet PC Mobile Tablet PC Mobile Tablet PC Mobile Tablet
2017 [0 335 64.7 | 5.3 |125.3%| 69.3%|l 7.2% 2017 P 26.2 88.6 || 9.1 |1 18.9%| 70.3%[l 7.7%
Al 2018 [ 34.0 729 | 6.3 |[124.6%| 74.3%|l 7.5% Al 2018 |l 275 107.7 || 8.7 |1 18.9% [ 76.9%|l 8.6%
age
gone| 2019 |1 354 | 854l 63| 1241%| 802%|l 74%  gope| 2019 || 222[ 994 89l 15.0%| 75.9%[] 6.7%
2020 lj] 58.1 105.8 || 9.7 [130.2%|  81.6%[] 8.4% 2020 [0 31.1 1264 I 125 |1 18.9%[ 77.9%|l 8.7%
2021 |[El 576 110.0 | 12.4 [[130.7%[ 83.5%|0 10.4% 2021 [0 305 126.8 | 13.8 |1 18.9%[ 80.5%|1 8.9%
2017 || 8.5 114.9 || 6.3 |] 8.6%| 78.8%|] 7.2% 2017 || 263 1723 I 17.3 |0 13.7%| _79.9%|] 10.8%
2018 || 8.3 144.7 || 95 |1 92%[ 81.2%|l 8.2% 2018 || 3.7 2424 I 123l 43%| 851%[1 9.9%
10s | 2019 [I 131 150.1 || 58 |1 9.2%[ 87.7%|l 6.3% 10s [ 2019 [0 328 1971 (I 110 [0 12.0%| 859%|] 6.3%
2020 [0 34.0 186.8 || 6.4 [0 15.5%| 845%[1 8.1% 2020 (I 28.9 247.5|E 18.9 [0 12.0%|  85.2%[1 9.2%
2021 || 147 1542 (I 19.9 (I 11.0%| 84.0%[0 12.8% 2021 I 276 200.6 [I  23.4 |0 13.5%| 82.3%[] 10.6%
2017 |0 43.9 114.7 || 6.3 [ 127.5%| 90.3%[l 7.9% 2017 |0 4209 179.8 |l 10.9 |1 21.3%| 926%[l 7.9%
2018 || 218 122.0 || 4.6 |1 17.2%| 89.0%|l 6.7% 2018 (I 29.7 177.3 || 6.6 |1 12.9%| 93.3%|1 8.6%
20s | 2019 [0 305 147.3 || 5.5 [[120.1%| 91.5%[ 7.8% 20s | 2019 |1 294 186.9 || 9.6 |1 12.8%[ 87.2%|] 6.6%
2020 [E] 73.8 1774 | 156 [ 131.0%|  93.9%[1 7.5% 2020 [ 40.2 2307 I 16.3 |0 15.0%| 94.4%[1 7.0%
2021 |1 76.1 201.0 I 16.9 [ 132.3%| 94.0%(] 10.2% 2021 [ 52.0 2513 I 12.8 |[] 20.5%|  96.3%[] 6.5%
2017 [[] 435 75.7 | 6.3 | ]30.7%| 84.9%(] 8.0% 2017 || 267 978 || 129 ] 19.5%| 85.9%[] 7.6%
2018 || 285 76.2 || 54 || 22.8%| 87.5%| 6.0% 2018 || 277 108.6 || 8.5 || 14.4%| 89.1%(] 7.8%
30s [ 2019 [ 483 98.5 || 6.2 | |24.3%[ 89.3%( 6.7% 30s | 2019 | 292 1088 | 111 (] 13.0%[ 87.7%| 5.9%
2020 || 644 114.0 || 9.4 | ]30.8%| 90.8%( 7.0% 2020 ] 311 137.1 || 9.6 || 15.6%| 84.8%[ 8.0%
2021 [[] 561 1210 | 132 [131.0%[ 91.3%[] 10.3% 2021 |[] 325 1472 | 156 || 17.4%| 89.1%(] 8.5%
2017 [H  46.0 63.5 || 4.5 [[127.6%|  75.2%[1 7.0% 2017 |l 248 77.0 | 5.8 |1 19.3%| 74.8%[1 7.2%
2018 |l 45.1 69.8 || 6.4 |[129.9%[ 81.6%|] 8.8% 2018 |l 28.9 102.4 (I 121 [[122.2%[  84.0%[1 9.9%
40s | 2019 [ 355 69.4 | 7.7 |[[127.0%[ 86.2%|l 8.1% 40s [ 2019 || 146 73.8 || 7.9 [0 15.0%| 80.1%[l 6.7%
2020 F] 59.0 98.2 |l 8.0 [(130.1%| 89.3%[l 7.7% 2020 (I 26.0 100.8 [ 12.3 (] 19.9%| 84.7%|l 8.0%
2021 [E] 67.6 101.0 |l 10.3 |__B6.6%| 89.7%|] 9.4% 2021 |1 234 110.8 |l 13.4 |0 14.8%| 87.3%|1 8.3%
2017 [0 30.2 43.3 | 6.4 [_131.2%| 66.1%|l 8.1% 2017 |I 205 51.8 | 8.5 |1 19.0%| 66.3%[1 7.4%
2018 Il 51.9 53.1 || 5.4 | B4.8%[ 69.3%|l 8.0% 2018 [0 39.1 74.2 || 5.0 |_127.8%| 69.3%[] 8.5%
50s | 2019 [H 44.0 68.3 | 5.8 [ 131.8%| 77.2%[1 9.4% 50s | 2019 [I 222 746 || 104 |1 19.4%| 683%|l 7.6%
2020 |[El 629 64.6 | 9.2 [ 86.9%| 74.2%|] 10.6% 2020 [0 34.1 772 |l 148 |[124.4%[ 70.4%|0 11.5%
2021 [E] 657 79.1 || 6.3 [_B4.2%|  81.1%[1 7.9% 2021 I 249 75.8 || 8.8 [121.5%| 73.4%|1 7.7%
2017 I 183 16.0 3.0 L] 19.4%| 32.9%|l 5.3% 2017 I 20.0 21.2 || 4.6 ] 18.8%| 85.5%[1 7.2%
2018 [0 31.2 233 || 7.3 |123.7%( 46.0%|l 7.4% 2018 |l 25.0 30.8 | 8.1 |1 22.4%| 502%|1 7.4%
60s | 2019 |0 30.2 31.7 || 6.1 |]23.6%[ 56.7%| 5.7% 60s | 2019 [I  14.0 32.4 || 5.3 | 15.5%[ 55.2%|1 6.9%
2020 [E 469 54.1 | 9.7 [129.6%| 615%[1 8.9% 2020 (I 28.4 46.5 | 6.9 [[121.3%| 557%[1 8.2%
2021 [0 46.1 50.3 || 13.2 |[128.8%| 636%|] 13.0% 2021 |l 280 47.3 || 14.1 |1 23.6%|  59.4% |0 12.3%

(Source) Institute for Information and Communications Policy, MIC, “FY2021 Survey on Usage Time of Information and Communication Media
and Information Behavior”



11. Usage time and doers’ ratio of major means of communication

Weekday
Average usage time (minute) Doers’ ratio (%)
Mobie-phone call | Fixed-phone call| Internet call Social media e-mail Mobie-phone call | Fixed-phone call| Internet call Social media e-mail
2017 [l 5.6 1.0 241 2700 3040 166% 3.5% 4.5%|_1 37.1%|__146.2%
Al 2018 || 5.0 0.7 22 [E] 267 [IE] 3081 15.8% 2.4% 4.3% |1 38.8%|__146.4%
age
gmugs 2019 [l 6.2 1.5 3.1 ] 323 [0 346 'EI 19.8% 3.4% 5.4% ] 44.0%|___148.4%
2020 |l 7.4 2.3 3.8 5] 379 [BE] 4081 18.4% 3.4% 5.5%|___147.0%|___149.5%
2021 [l 6.4 1.1 42 ] 402 [l 3570 17.0% 2.5% 5.0%|___150.0%|___147.9%
2017 0.6 0.3 4.0 [ s54.0 [ 17.8 || 1.8% 0.7% 5.0% 60.4%|]  26.3%
2018 _|| 3.1 0.0 5.1 [ 716 [0 13.5 [l 6.4% 0.7% 6.4% 55.3% (1  22.7%
10s | 2019 | 3.3 0.4 9.2 [ Je4.1 [0 16.0 [0 8.5% 1.4% 9.2%|___68.0%|] 24.6%
2020 |l 6.7 0.0 8.8 [B_I723 | 18.4 [0 9.9% 0.4% 9.9% 61.3% |1 22.9%
2021 I 8.4 0.0 5.3 [I_Je4.4 |[E 19.6 'g 11.0% 0.0% 7.4% 62.8%';' 23.1%
2017 [l 7.4 0.3 6.8 346 [ 16.4% 0.9% 8.6% 66.2% |1 44.2%
2018 || 3.1 0.0 6.1 [ 51.9 |E 21.4 [0 8.6% 0.2% 7.4% 65.6% |1 39.0%
20s | 2019 I 6.3 0.1 7.8 259 |00 16.1% 0.9% 9.0% 65.9%|_1 36.0%
2020 | 4.8 4.1 7.9 [ 846 [BE1 3960  10.8% 2.6% 8.2% 69.5% |1 42.3%
2021 |l 6.0 1.7 14.0 [ st [H 204 |0 12.6% 0.5% 9.3%|___7211%|C_1 30.5%
2017 |l 5.0 0.5 2.4 £ . 35.9 L1 17.6% 2.3% 7.1%|__145.4% 52.7%
2018 | 4.3 1.3 1.6 ] ] 32.0 [  16.5% 2.9% 4.9%|___149.0% 54.3%
30s | 2019 [l 7.2 3.6 22 ] 353 B0 453 |1 17.4% 2.2% 6.3%|___151.2%|___150.8%
2020 |l 6.4 2.1 29 ] 409 [BE] 397 ] 20.8% 2.2% 6.8% b4.2%|___151.2%
2021 || 4.3 2.7 5.1 36.0 [C1  17.4% 3.4% 5.1% 60.5% [[__145.3%
2017 |l 7.0 2.0 12 [E] 247 ] 433 []  17.8% 2.8% 3.7%|_1 34.9% 54.5%
2018 || 4.9 0.6 161 232 [l 396|] 181% 1.9% 4.2%_1 42.3%|__149.1%
40s | 2019 [l 6.1 1.3 1.3 [0 . 34.1 |1 21.8% 3.2% 3.8%|___145.6% 56.9%
2020 |0 10.7 3.1 21 [ 275 ] 4481 18.7% 3.4% 3.1%|__151.1% 56.3%
2021 [l 8.4 0.7 15 [ 322 [BE] 3991 17.1% 2.2% 3.1%] 53.1% 56.6%
2017 |l 7.4 1.4 1.8 [ 286 L1  21.7% 5.8% 3.3%[_1 27.1% 54.5%
2018 |l 7.5 0.1 0.3 158 [BE] 432 [C]  17.8% 1.7% 1.5% |1 28.5%|___56.9%
50s | 2019 [l 5.9 1.0 0.9 23.9 [ 458 [C1 22.5% 4.5% 2.9% (1 38.3% 55.0%
2020 |l 6.1 1.5 1.3 201 B 454 |1 20.0% 4.5% 4.5%|_] 37.3%|___b5.4%
2021 | 4.7 0.8 1.7 257 [BL] 509 [0 16.3% 3.0% 4.4%|_1 38.9% 38.1%
2017 || 3.9 1.0 04l 16.4 [[1  17.1% 6.4% 1.2%l 9.5%|_1 35.4%
2018 |l 5.7 1.3 1.1 235 ] 20.2% 5.5% 3.5%|0  10.2%|__143.8%
60s | 2019 [l 7.3 1.7 1.7 30.5 [ ] 255% 6.2% 4.3%|]  16.0%[___151.0%
2020 |l 8.4 2.0 3.5 129 [ 445 ] 24.3% 5.5% 3.9%| 1  21.5%|___53.0%
2021 |l 6.8 0.7 1.2 345 |1 23.7% 4.5% 3.4%| ] 25.2% 55.4%
Holiday
Average usage time (minute) Doers’ ratio (%)
Mobie-phone call | Fixed-phone call| Internet call e-mail Mobie-phone call | Fixed-phone call| Internet call Social media | e-mail
2017 | 4.3 0.2 4.1 |1 . 20.6 'g 17.2% 1.5% 6.5% || 38.1%|_] 39.5%
Al 2018 || 4.6 0.2 3.4 [ 356 [ 2361 16.5% 1.5% 6.1%|__1 39.1% |1 42.9%
age
grouﬁs 2019 |l 4.0 0.3 3.7 £ ] 22400 16.8% 1.3% 4.7%|C__1 42.9%[_1 40.9%
2020 |l 6.2 0.3 2.8 [ 44 220 [0 14.9% 1.3% 51%|___144.9%|_1 37.5%
2021 | 3.8 0.2 3.7 ] 45 18.3 (I 13.5% 1.1% 5.0%|___146.5%|__1 37.9%
2017 | 1.1 0.5 5.4 ] 18.6 [l 7.2% 1.4% 10.1%|C___61.9% (1 25.9%
2018 |l 6.2 0.5 10.9 B osl7 [E] 277 |0  10.6% 1.4% 10.6% 58.2% |1 26.2%
10s [ 2019 || 3.0 0.4 13.8 20.6 [0 9.9% 1.4% 13.4% 64h.1% |1 19.7%
2020 |l 8.4 0.0 8.7 14.5 [0 9.2% 0.0% 10.6% 60.6%|]  18.3%
2021 [l 6.3 1.5 6.8 225 |0 8.5% 0.7% 6.4% 60.3% |1  24.8%
2017 |l 6.6 0.0 12.7 8| 2820 17.6% 0.0% 13.4% 7018% |1 39.8%
2018 || 2.8 0.0 8.1 20.5 [ 12.4% 0.0% 10.5% 64.1%|_| 36.8%
20s | 2019 || 3.4 0.3 10.7 2050  12.8% 0.5% 7.6%|___62.3%|_1 32.2%
2020 | 3.4 0.0 4.3 [BE108 [ 2700 9.9% 0.0% 6.1% 7010% |1 32.9%
2021 || 3.4 0.1 12.3 [ 114.2] I 68|01 10.7% 0.5% 7.4% 712%|]  21.9%
2017 |l 3.8 0.0 4.0 |E . 18.0 [ 19.1% 0.0% 7.3%|__143.9%|_143.1%
2018 |l 5.5 0.0 1.2 ] 4B 231 |1  18.3% 0.0% 5.4% b2.5% [[__147.5%
30s [ 2019 |l 53 0.0 21 ] 384 [El 264 |0  17.0% 0.0% 4.0% 52.6% (1 41.5%
2020 | 3.5 0.0 27 ] 438 [0 14.3 [ 13.6% 0.0% 5.2%|___151.2%|_1 34.0%
2021 || 2.8 0.0 3.9 [EE] 505 |0 1410 11.3% 0.0% 45%|___88.7%|_1 32.4%
2017 || 4.3 0.1 24 [E] 255 [E] 2381 18.4% 1.2% 5.9%|_1 36.4%|__146.4%
2018 || 3.8 0.1 24 ] 273|EH 2240 151% 1.2% 6.2% |1 40.7% |1 41.0%
40s | 2019 | 2.5 0.2 0.6 [E] 19.5 [0 19.3 [0 17.2% 0.6% 2.1% |1 42.3% |1 43.6%
2020 [ 4.2 0.1 13 [ 282 [E 2430  14.7% 0.6% 3.1%|___147.2%|__] 42.6%
2021 | 4.0 0.0 2.0 ] 320 [H 182 [0 13.0% 0.6% 6.2%|___160.9% |1 41.7%
2017 || 4.7 0.3 1.2 [0 148 [ 1041 18.6% 2.3% 2.7%| 1 27.9%|__143.8%
2018 | 4.0 0.4 16 II_j 202 [EE] 288 'g 17.0% 2.6% 3.7%|]  25.6%|___148.9%
50s | 2019 [l 5.7 0.2 06 [E] 240 [E 2161 19.1% 1.4% 2.9% |1 34.5%[_145.7%
2020 |l 6.6 0.3 2.0 [E] 22.5 (E] 224 [ 17.1% 2.4% 4.9%|_1 34.5%|_1 42.2%
2021 | 3.0 0.1 08|l 227 |E 2160  145% 1.3% 3.0%|_1 31.0%|__145.8%
2017 |! 4.3 0.4 1.8 || 3.9 [ 16.0 |1  17.4% 3.3% 3.0%| 9.2%|_1 31.6%
2018 |l 5.7 0.5 1.0l 610 2090 21.7% 3.0% 33%|0  11.7%|__147.8%
60s | 2019 |l 3.7 0.7 1.3 [0 901 [ 253[0 203% 3.8% 3.8%|]  14.8%|___149.3%
2020 (0 11.8 1.0 1.4 |0 143 [l 259 |1 20.9% 3.9% 43%[ ]  20.6%|__143.3%
2021 || 4.4 0.3 0.4 |0 113 [E 253 Iﬁ 19.6% 2.9% 3.6%[1  21.0%[__148.9%

(Source) Institute for Information and Communications Policy, MIC, “FY2021 Survey on Usage Time of Information and Communication Media
and Information Behavior”



12. Media use by purpose (most used media of all age groups, by age group and by use of the internet) ( Figure 3-8-1-
4 in White Paper )

To know promptly what’s going on in the world To obtain reliable information on what's going on in the world To obtain information about hobby/entertainment

All age groups TR OEOOAEIEI0D \
Agrge <Nie1%oo‘§s ..... ; \ 18.2%§4.6% 72.5%
oup F

10s (N=141) § 121% 87.2%

20s (N=215)

30s (N=247) &

40s (N=324)

50s (N=297) B
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Internet  yse (N=1484)

Nouse (N=16) &
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(Legend) : 3 ewspaperﬁaagazine% Book
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(Source) Institute for Information and Communications Policy, MIC, “FY2021 Survey on Usage Time of Information and Communication Media
and Information Behavior”

lo need for this
d of information

13. SNS usage (Japan)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Indispensable for living and work. m Actively using because it is convenient. m Have used.
Want to use in the future. B Want to use but it is difficult. m Don’t need it.
(n=1060)
M Not sure.

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

14. SNS usage (Japan, by age group)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Aged 20-29 (n=265) 2% 7.5% | 7.5%

Aged 30-39 (n=260)

Aged 40-49 (n=265)

Aged 50-59 (n=155)

Aged 60-69 (n=115)

m Indispensable for living and work. m Actively using because it is convenient. m Have used.
Want to use in the future. m Want to use but it is difficult. m Don't need it.
H Not sure.

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



15. Questionnaire survey on concerns about use of digital technologies for information gathering (Japan)

(n=1060) 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Gap between people who can use digital technologies and
people who cannot

Confusion due to too much information

Bias in knowledge and thinking because you see only
information chosen for you

Social chaos due to rampant groundless rumors and fake news

m Considerably anxious ~ m Somewhat anxious ~ m Not very anxious = Not anxious atall ~ m Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

17. Internet usage rate by attributes

(By age group)

6-12 13-19 20-29 30-39 40-49 50-59 60-69 70-79 80 or older

02020 (n=41,387)
52021 (n=42,988)

(By household income)

(%)
100

80

60

40

20

Less than ¥2 million ¥2 million to less than ¥4 million to less than¥6 million to less than¥8 million to less than ¥10 million and over
¥4 million ¥6 million ¥8 million ¥10 million

02020 (n=41,387)

82021 (n=42,988)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



18. Internet usage rate by prefecture and usage status by device (individuals)(2021)

Percentage of internet users Percentage of internet users
Prefecture (n) Total Prefecture (n) Total
Computers |Mobile phones | Smartphones Tablets Computers |Mobile phones| Smartphones Tablets
Hokkaido (711) 82.2 435 9.8 65.4 220 Shiga (867) 86.7 494 10.3 714 249
Aomori (910) 716 31.0 6.4 55.8 14.9 Kyoto (896) 86.1 55.9 10.5 714 26.2
Iwate (1,049) 725 34.2 10.2 55.7 15.9 Osaka (798) 85.8 53.1 9.7 73.0 26.5
Miyagi (859) 82.1 456 8.6 69.1 26.5 Hyogo (771) 82.1 47.6 10.2 68.7 235
Akita (969) 747 39.3 9.2 58.1 18.4 Nara (916) 83.3 48.4 10.6 69.4 214
Yamagata (1,242) 748 37.0 8.9 57.5 14.7 Wakayama (845) 76.2 39.1 "7 63.2 227
Fukushima (1,037) 735 354 123 56.9 16.1 Tottori (957) 776 436 10.1 61.0 214
Ibaraki (847) 78.2 404 8.9 64.8 212 Shimame (981) 75.2 38.6 8.7 58.5 21.0
Tochigi (1,031) 79.7 413 9.1 63.9 20.5 Okayama (874) 80.4 455 8.9 64.0 227
Gunma (1,168) 79.0 415 10.5 64.2 211 Hiroshima (917) 80.9 46.2 10.9 64.0 216
Saitama (892) 85.4 48.3 10.2 70.2 273 ‘Yamaguchi (812) 80.3 433 8.0 64.7 21.2
Chiba (845) 85.5 50.6 9.4 72.0 216 Tokushima (755) 76.7 411 8.8 60.9 220
Tokyo (794) 87.0 59.6 10.3 745 33.6 Kagawa (937) 78.6 444 79 64.6 227
Kanagawa (805) 91.1 62.7 16.2 77.4 326 Ehime (736) 784 418 9.1 64.5 20.2
Niigata (1,252) 771 40.4 9.8 61.1 19.5 Kochi (701) 744 36.1 78 58.5 17.5
Toyama (1,181) 795 45.7 8.8 62.6 20.7 Fukuoka (814) 85.7 444 15.1 "7 275
Ishikawa (1,136) 80.5 45.7 54 64.0 214 Saga (937) 77.9 38.4 10.1 61.1 204
Fukui (1,042) 81.1 445 10.7 64.3 240 Nagasaki (781) 714 32.0 78 59.3 17.3
Yamanashi (1,056) 80.3 46.5 8.8 63.7 19.7 Kumamoto (875) 755 344 9.2 59.2 17.2
Nagano (989) 815 46.9 9.5 64.0 232 Oita (836) 80.0 425 11.3 63.5 239
Gifu (1,113) 81.6 41.0 8.7 64.8 240 Miyazaki (770) 75.2 39.0 9.8 62.3 214
Shizuoka (1,026) 80.7 44.0 7.7 65.4 226 Kagoshima (843) 78.0 371 8.1 65.7 20.9
Aichi (920) 85.6 49.2 9.4 726 28.6 Okinawa (554) 79.0 411 12.5 58.6 21.8
Mie (941) 82.0 451 11.9 66.9 245 Total (42,988) 829 48.1 10.4 68.5 251
(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html
19. Purpose of internet usage by age group (multiple answers) (2021)
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20. SNS usage state by age group

Total
6-12
13-19
20-29
s ﬂ
86.0
40-49 815
w050 b
75.8
059 ﬁ
60.6

70-79

475

80 or older
46.7

M:2021 (n=32,547)  : 2020 (n=31,958)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



21. Payment method of internet purchase (multiple answers)

(%)
0 20 40 60 80 100

Credit card (excluding use for payment
on delivery)

At convenience stores

Cash on delivery

Transfer at bank/post office counter, or
ATM

Transfer through internet
banking/mobile banking

Addition to communication
charge/usage charge of provider

Electronic money (ex. Rakuten Edy,
Suica)

2021 (n=17,072) 2020 (n=16,361)

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html

22. Internet usage rate by region
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80.0% I I I I I I
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< £ I 1l i I 1l ) I Ml i I
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Total Hokkaido Tohoku NorthernSouthern HokurikuKoshinetsu Tokai Kinki |Chugoku ShikokuKyushu and
Kanto = Kanto Okinawa

(Source) MIC, “Communications Usage Trend Survey”
https://www.soumu.go.jp/johotsusintokei/statistics/statistics05.html



23. Responses of individuals regarding concerns about using the Internet ( Figure 3-8-1-6 in White Paper )

Feel not concerned
9.8%

Feel rather
unconcerned

Feel concerned
28.3%
18.4%

(Source) MIC “Communications Usage Trend Survey”

2021
(n=31,572)

24. Content of the concern when using internet (multiple answers) ( Figure 3-8-1-7 in White Paper )

20 40 60 80 100 (%)

o

Leak of personal information and
Internet use history 91.6

|

Computer virus infections
P 63.4

|

Concern about fraudulent email or
fraud using the Internet 52.9

|

S
pam 46.0

rity m r
Security measures 45.1

Concern about the reliability of j

electronic payment means 40.5
Viewing of illegal and harmful j
information 20.6

Concern about trouble with m
communication on social media,
etc.

Internet addict

Others

|
N
N o

2021 (n=22,709) 2020 (n=22,934)

(Source) MIC “Communications Usage Trend Survey”



26. Purpose of digitalization (by country) ( Figure 3-8-2-2 in White Paper )

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Creation of new businesses
66.6%

Productivity improvement

Data analysis/utilization

Product/service differentiation

Creation/improvement of customer
experience

Jl

mJapan (n=1,296) mUS (n=599) m Germany (n=587) China (n=545)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

27. Effect of digitalization aimed at creation of new businesses (by country)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Japan (n=477) 11.5% by

1.6%

US (n=192)

-"J

6.3%!

3.5%
0.3%
China (n=363)
1.4%
m More than expected m As expected

m Effects did not come up to our expectation = Currently measuring effects

m Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and and Abroad"

28. Effect of digitalization aimed at productivity improvement (by country)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

3.2%

Japan (n=969)

& °

US (n=376)
4.1%

R

Germany (n=362)
0.0%

l

China (n=412)

® More than expected m As expected
m Effects did not come up to our expectation = Currently measuring effects

m Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



29. Effect of digitalization aimed at data analysis/utilization (by country)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

o/

0.5%

m More than expected m As expected
1 Effects did not come up to our expectation = Currently measuring effects

m Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

30. Effect of digitalization aimed at product/service differentiation (by country)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2.6%

0.0%

m More than expected m As expected
m Effects did not come up to our expectation = Currently measuring effects
M Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



31. Challenge/barrier of digitalization (by country) ( Figure 3-8-2-3 in White Paper )

0% 10% 20% 30% 40% 50% 60% 70%

Shortage of human resources

Fund shortage

Lack of time for consideration

Lack of digital technology
knowledgel/literacy

Established analog culture/values

Regulation/institutional barriers
371%

Absence of clear purpose/targets

7.9%

1.3%
0.8%
0.5%
0.0%

Others

e——

mJapan (n=1296) m=US (n=599) = Germany (n=587) China (n=545)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

32. Introduction of loT/ Al and other systems/ services

0 20 40 60 80 100

11.0

8.0

2019 14.1 23.9 10.7
(n=2,111) : : :

m Have introduced = Have not introduced but are planning to introduce = Have not introduced = Don’t know

(Source) MIC, “Communications Usage Trend Survey”



33. Purpose of data collection/analysis using loT, Al and other systems/services

Improvement of business
efficiency/operations

Improvement of customer services

Overall optimization of business
operations

Business continuity

New business
projects/management

2021 (n=379)
2020 (n=302)

Others

0 20 40 60 80 100 (%)
(Source) MIC, “Communications Usage Trend Survey”

34. Effects of introducing loT, Al and other systems/services

Negative effect
0.0

Very or somewhat effective

Unchanged 834

20

mewhat/effective
58007

2021 (n=373)

(Source) MIC, “Communications Usage Trend Survey”

35. Shortage in digital human resources (CIO, CDO and other leaders of digitalization. By country)

0% 20% 40% 60% 80% 100%

Japan (n=1296)

US (n=599)

m Very much lacking m Slightly lacking

m Not lacking = Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



36. Shortage in digital human resources (Al/data analysis experts. By country)

0% 20% 40% 60% 80% 100%

Japan (n=1296)

US (n=599)

Germany (n=587)

China (n=545)
m Very much lacking m Slightly lacking
m Not lacking 1 Not sure

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

37. Reasons for shortage in digital human resources (ClO, CDO and other leaders of digitalization. By country)

0% 10% 20% 30% 40% 50%

Don’t know how to employ digital human resources.

System to employ digital human resources is not yet
established.

Don’t know how to develop digital human resources.

System to develop digital human resources is not yet
established.

There are not enough digital human resources in the
market.

Cannot offer treatment attractive for digital human
resources.

Not sure.

Lt

0.3%

mJapan (n=755) mUS(n=270) m Germany (n=259) = China (n=337)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



38. Reasons for shortage in digital human resources (Al, data analysis experts. By country)

0% 10% 20% 30% 40% 50%
Don’t know how to employ digital human resources.
11.9%
System to employ digital human resources is not yet
established. 38.7%

Don’t know how to develop digital human resources.

|

1.7%

System to develop digital human resources is not yet
established. 41.4%

There are not enough digital human resources in the
market. 35.4%

Cannot offer treatment attractive for digital human
resources. 32.4%

Not sure.

o
e
X

mJapan (n=853) mUS(n=227) m Germany (n=243) China (n=336)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

39. Efforts to secure digital human resources (ClO, CDO and other leaders of digitalization. By country)

0% 10% 20% 30% 40% 50% 60% 70%

New and mid-term hiring

56.1%

Reshuffling and training of existing human resources in the
company 58.9%

Transfer/loan from affiliated companies

w ‘I

N

[
|‘| x

Contract with external experts such as consultants
31.4%

Other

0000
ocoNo
SSOSS

Not making any effort

|
to‘
S

Not sure
1.3%

M Japan (n=1296) W US(n=599) m Germany (n=587) China (n=545)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



40. Efforts to secure digital human resources (Al/data analysis experts. By country)

0% 10% 20% 30% 40% 50% 60%

New and mid-term hiring

Reshuffling and training of existing human resources in the
company
8%

Transfer/loan from affiliated companies

Contract with external experts such as consultants

0,
Other -2
8%
Not making any effort r
1 2.0%

0.7%

mJapan (n=1296) mUS(n=599) m Germany (n=587) = China (n=545)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

41. Telework use situation (by country) ( Figure 3-8-2-4 in White Paper )

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Japan (n=1060)

US (n=644)

Germany (n=600)

China (n=549) 4.4%  97% 2.29

m |ndispensable for daily life and work m Actively using because it is helpful = Have used

= Want to use in the future m\Want to use but it is difficult. mDon’t need

m Not sure

(Source) MIC (2022) "Survey Research on R&D on the Latest Information and Communications
Technologies and the Trends of Use of Digital Technologies in Japan and Abroad"



42. Telework use situation in Japan (by age group) ( Figure 3-8-2-5 in White Paper )

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

20-29 (n=265)

30-39 (n=260)

40-49 (n=265)

50-59 (n=155)

60-69 (n=115)

u Indispensable for daily life and work m Actively using because it is helpful = Have used
mWant to use in the future m\Want to use but it is difficult. mDon’t need

m Not sure

(Source) MIC (2022) "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

43. Questionnaire survey on reasons of difficulty to use telework (by country)

0% 5% 10% 15% 20% 25% 30% 35% 40%

There are no services | want to use.

Insufficient information and communication equipment (ex. personal computer) .

Insufficient speed and stability of internet connection.

Expensive communication/service use.

Don’t know how to use equipment/applications.

Difficulty in communication with counterpart.

Security concern.

Rules/systems are not established.

We cannot change culture and habits.

Procedures requiring paper and putting of seal.

Other, specifically.

M

mJapan (n=143) mUS(n=17) mGermany (n=44) m China (n=24)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



44. Telework usage status

Telework usage status Time of introducing telework

(n=8,264: all respondents) (n=2,630: enterprises using telework)

Have been using Jan.-Mar. Apr.-Jun. Jul.-Sep. Since Oct.
> 2021 2021 2021 2021

Oct.-Dec.

2020

Jul.-Sep.,
2020

Not using nor
plan to use

64.2%

Using in the past
but suspended
the use

Plan to introduce

Apr.-Jun. 2020
52.8%

”  Plan to use telework in the future

(n=2,231: : enterprises that have been using telework or introduced
as COVID-19 countermeasure)
Have discontinued the use

Plan not to use

Plan to use

76.6%

(Source) Prepared from MIC “Fiscal 2021 Result of Survey on Actual Condition of Telework Security”

45. Challenges for introducing telework (multiple answers)

(n=2,624: enterprises using telework)
Terminals, etc. necessary for telework

Security
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employees for telewo

Shona%e in hu ntr?sourﬁes who
. a(? handle teleworl
introduction/maintenance

Securing sgﬁg‘(z’ gr?(cessary for

Other

Nothing in particular

(Source) Prepared from MIC “Fiscal 2021 Result of Survey on Actual Condition of Telework Security”



46. Changes in telework introduction rate

® Ratio of enterprises using telework has increased to 47.5% exceeding the 34.5% that
is the government’s goal for 2020.

50%

5% <Government’s goal (KPI)>

Triple the ratio of enterprises using telework
40% to 34.5% in 2020 from 11.5% of 2012.

35%

Target
value of
2020
34.5%

30%

25%

20%

15%

- 16.2% 19, 19;mm—20.2%
11.5% < 3 30,1 3.9%

5% 9.7% 9.3% 5

0%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
‘ Survey subjects: enterprises with 100 or more permanent employees (enterprises answering that they are using)

(Source) MIC, “Communications Usage Trend Survey” (published on June 18, 2021) as of the end August 2020

47. Use situation of electronic administrative services in Japan (by age group) ( Figure 3-8-3-1 in White Paper )

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

20-29 (n=265)

30-39 (n=260)

40-49 (n=265)

50-59 (n=155)

60-69 (n=115)0

m Indispensable for daily life and work m Actively using because it is helpful mHave used = Want to use in the future mWant to use but it is difficult. mDon’t need mNot sure

(Source) MIC (2022) "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



48. Usage situation of electronic administrative services (by country)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Japan (n=1060)

US (n=644) 15.2%

Germany (n=600) 8.2% 2.29

China (n=549)
m Indispensable for daily life and work.  m Actively using because it is convenient. m Have used. = Want to use in the future.
B Want to use but it is difficult. m Don’t need it. m Not sure.

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"

49. Reasons for difficulty to use electronic administrative services (by country)

0% 5% 10% 15% 20% 25% 30% 35% 40%

There are no services | want to use.

Insufficient information and communication equipment (ex. personal computer) .

Insufficient speed and stability of internet connection.

Expensive communication/service use.

nw

0.0%

Don’t know how to use equipment/applications.

’fl

Difficulty in communication with counterpart.
0.0%

Security concern.

Rules/systems are not established.

|

0.0%

We cannot change culture and habits. 0.0%

Procedures requiring paper and putting of seal.

‘1\

0.0%
Other, specifically.

0.0%
mJapan (n=65) mUS(n=15) m Germany (n=36) = China (n=7)

(Source) MIC (2022), "Survey Research on R&D on the Latest Information and Communications Technologies and the Trends of Use of Digital
Technologies in Japan and Abroad"



51. Changes in online usage situation of 58 priority procedures to be preferentially digitalized by local

governments(*1)
(%) 78 Annual number g .
55 + <08 5 Fy  all d Number of online | Rate of online
50 | /,/’ ora p(rfzc)e ures use (*3) use (%)
44.9 45.4
5 | - 2017 460,861,000 206,990,000 449
40 - 2018 473,848,000 215,065,000 454
35 2019 472,618,000( 240,074,000 50.8
30 ‘
2017 2018 2019 2020 (P 2020 469,638,000 247,915,000 52.8

*1 58 procedures to be preferentially digitalized by local governments are specified in the “Digital Government Action Plan” (decided by the Cabinet on December
25, 2020).

*2 Annual number of all procedures is a nationwide estimate calculated based on the number of all procedures and population of the governments that have
already digitalized target procedures.

*3 The number of online use is an estimates for calculation of more accurate online use rate as is the case with the annual number of all procedures taken.

(Source) Prepared from MIC (2022), “fiscal 2020 status of online use of administrative procedures at local governments”
https://www.soumu.go.jp/main_content/000804027.pdf

52. Joint use of various online systems (fiscal 2021)

(Prefectures)

(25)
53.2%

17)

36.2%

(15)
31.9%

)
19.1%

7

14.9%

e-bidding for public worl

Reservation of public facilitie:

e-bidding for goods
procurement
(other than public works

Library book
retrieval/reservation

d

e-payment of handling charge
an
other revenue

(%)

(Municipalities)

40%

35%

(599)
34.4%

30% -

25% -

20% -

15%

10% -
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0% -

e-bidding for public worl

(276)
15.9%

(222)

12.8%

(171)
9.8%

(40)

~
w
xR

Reservation of public facilitie

e-bidding for goods procurement
(other than public works)
Library book retrieval/reservation

e-payment of handling charge and
other revenue

(Source) MIC, “Summary of promotion of digital transformation/computerization of local governments — result of the 2021 survey of status of

administration computerization at local governments”

https://www.soumu.go.jp/main_content/000804041.pdf

53. Penetration rate of Individual Number Card ( Figure 3-8-3-2 in White Paper )

(10,000 cards)
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= Total number of issued Individual Number Cards (10,000)

Penetration rate of Individual Number Card (%)

*Number of issued card as of March of each year

(Source) Prepared from MIC, “issuance status of Individual Number Card”



Section9

1. Financial status of the Japan Post Group ( Figure 3-9-1-2 in White Paper )

(100 million yen)

Fiscal year 2016 2017 2018 2019 2020 2021
Ordinary revenue 133,265| 129,203 127,749| 119,501| 117,204 112,647
Ordinary profit 7,952 9,161 8,306 8,644 9,141 9,914
Current profit -289 4,606 4,794 4,837 4,182 5,016

(Source) Prepared from “Summary of Settlement of Accounts” of Japan Post Holding

2. Changes in operating profit/loss of Japan Post (consolidated) ( Figure 3-9-1-3 in White Paper )

(100 million yen)

Fiscal year 2016 2017 2018 2019 2020 2021
Postal/physical distribution 120 419 1,213 1,475 1,237 1,022
Post office counter service 633 397 596 445 377 245

International physical distribution 56 102 103 -86 35 287
Japan Post (consolidated) 534 865 1,820 1,790 1,550 1,482

*The business segment “financial counter service” was renamed to “post office counter service” in the fiscal term ending March 2022.

(Source) Prepared from Japan Post Holdings, “Summary of Settlement of Accounts”

3. Balance of postal service

(100 million yen)
FY 2015 2016 2017 2018 2019 2020
Operating profit 123 128 242 455 376 240

*Balance of the postal service of Japan Post Co., Ltd.

(Source) Prepared from Japan Post Co., Ltd., “Status of postal service balance”

4. Changes in the number of postal-service-related facilities ( Figure 3-9-1-4 in White Paper )

25’000 o e e e e e S e e 8 8 £ 8 S 8 £ 8 A £ £ 8 8 S S £ S £ A R £ e e e ne - 250,000
g
® [}
8 20,000 M- A< SR ORI Q=== O === k- - 200,000 @
= Q.
=
5 §
o 2 o
f_" SO T0TOIE RS 11 S 11 ot 12 1 e 111 111 11 {1 111 1| - 150,000 8 )]
1 [ ©
o i Il a3
[ b F = O
3 g &
£ ! = o
S 10,000 - lfh----AM--<--- - K- ANIE-=--II-==<--00E =<DK k=< AR - - 100,000 £
z °
7]
(7]
Q.
o
5,000 —-{Ifl--=-~-H----- ===~ A== E-=-=B0R === 0=~ 00 === -+ 50,000 (—‘/:)
0 - -0
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 Enf of FY
[ Post offices 24 514 24,525| 24 ,511( 24,470 24,452 24 ,421| 24,395|24,367| 24,341| 24,311| 24,284 (Enfof FY)
—— Mail posts 185,409|181,895/182,839/181,521(181,692|181,523|181,221|180,774({179,129(178,211| =
== Shops selling postage
stamps, etc. and places 144,155 144,153 144,504 (141,888 142,104 [140,881 137,790 | 132,613/127,633 108,624 | =
selling stamps

(Source) Prepared from materials disclosed by Japan Post Group, and Japan Post’s website “Information on the number of postal offices (open
data)”



5. Breakdown of the number of post offices (end of fiscal 2021)

(Unit: offices)
Post offices in operation Currently closed post offices
Directly managed post Directly managed post
. i ; Total
offices Simple post | g potal offices Simplepost | g
Branch office Branch offices
Post offices Post offices
offices offices
20,041 9 3,676| 23,726 95 0 463 558| 24,284

*“Simple post office” refers to post offices operating based on a contract.
*“Currently closed post office” refers to post offices temporarily closed and suspending counter services.

*30 of the 95 “directly managed post offices” of “currently closed post offices” are temporarily closed due to the impact of the Great East Japan
Earthquake.

*10 of the 463 “simple post offices” of “currently closed post offices” are temporarily closed due to the impact of the Great East Japan
Earthquake.

(Source) Prepared from Japan Post Co., Ltd. Website, “Information on the number of postal offices (open data)”
https://www.post.japanpost.jp/notification/storeinformation/index02.html

6. Changes in the total number of accepted postal matters ( Figure 3-9-1-5 in White Paper )

(100 million)

250

X

200 -

150

@ Packages

m Postal matters

100 -

50

0 4
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 (FY)
* Yu-pack and Yu-mail are not small parcels under the Postal Act, but freight under the Motor Truck Transportation Business Act

(Source) Japan Post material, annual “Number of accepted postal matters, etc.”

7. Changes in the sales of correspondence delivery service operators ( Figure 3-9-2-1 in White Paper )

(100 million yen)
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8. Changes in the number of correspondence delivery service operators ( Figure 3-9-2-2 in White Paper )
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9. Changes in the number of business operators by type of service (specified correspondence delivery service)

(Unit: business operators)

(End of FY) 2014 2015 2016 2017 2018 2019 2020 2021
Class 1 Service 377 412 436 449 467 482 500 519
Class 2 Service 112 112 113 112 110 108 107 104
Class 3 Service 227 245 262 268 283 291 298 308

*The numbers do not agree with the number of the businesses who entered the market because some of them provide more than two types of

services.

- Class 1 Service: delivery of correspondence mail whose sum of the length, width and height is over 73cm or whose weight is over 4kg

- Class 2 Service: delivery of correspondence mail within 3 hours from the time of its receipt

- Class 3 Service: delivery of correspondence mail the postage of which exceed 800 yen in Japan

10. Changes in the amount of accepted correspondence mail

(10,000 mail)

2,500
2,070 2,085 2,105
2 1,911 = = =
/000 1,785
1,563
1,500 1,361 %
1,000 -
500 - SRR ——— (SRR ——— IS —— B SRR ——— W
O T T T T T

2014

2016

2017

2018

2019 2020 (FY)



Related data

1. Changes and forecasts for the size of the global video distribution markets and the number of contracts

(100 million (100 million
dollars) contracts)
1,400 I Predicted value 21
1,200 18
1,000 15
800 12
600 _ 9
400 75 6
200 3
55. 61. 67.
0 0
2017 2018 2019 2020 2021 2022 2023 2024 (Year)

mm Video distribution sales (excluding flat-rate contracts)
mmmm Sales of flat-rate video distribution
=@==Number of flat-rate video distribution contracts (right axis)

* Regarding the number of contracts for subscription video streaming services (right axis), the figures of 2020 have been revised downward
from the figures in the 2021 White Paper on Information and Communications, due to the change in the aggregation target to continuous use
contracts.

(Source) Omdia

2. Changes and forecasts for the size of the global music distribution market

(100 million dollars)
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3. Changes and forecasts for the size of the global mobile application market

(100 million
dollars)

5,000 | Predicted value
4,500 | ———> 4,125

4,000 :3,566

3,500 2,978 |
3,000

[
I
2,000 1,579 : 1459 1,622 ’

I

|

I

4,621

1,500 1,207 1,163 1,292

890
1,000 565 681 -
500 2 1 5 7 6 9 3
ﬁss nss 66 98 16] 35 53 70
0 m— - ] [ L I ] ]

2017 2018 2019 2020 2021 2022 2023 2024

Mobile application sales (global) m Mobile game sales (global) (Vear)
Mobile application sales (Japan) m Mobile game sales (Japan)

* Due to adding advertising revenue to aggregation targets, each figure from 2017 to 2020 has been revised downward from the figures in the
2021 White Paper on Information and Communications.

(Source) Omdia

4. Changes and forecasts for the size of the global Web conference market

(100 million
dollars)
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5. Changes and forecasts for the size of the global router/switch market (by category)

(100 million
dollars)
500 Predicted value
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6. Changes and forecasts for the size of the global router/switch market (by region)
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Predicted value
500
— 451.0
250 . 4045 419.8 | 4108 363
3811 3983 =2 3015 !
400 I
350 |
300 :
250 |
|
200 I
150 :
100 :
50 |
0 !
2017 2018 2019 2020 2021 2022 2023 2024
(Year)

1 North America m Europe and others m Asia Pacific m Latin America

(Source) Omdia



7. Changes and forecasts for the size of the global optical transmission equipment market

(100 million dollars)
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8. Changes and forecasts for the size of the global FTTH equipment market

(100 million
dollars)
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* It targets FTTH CPE (Consumer Premise Equipment) including Broadband Gateway, ONT and PON.

(Source) Omdia



9. Changes and forecasts for the size of the global macrocell base station market

(2100 million dollars)
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(Source) Omdia

10. Changes and forecasts for the size of the global indoor small cell market

(100 million dollars)
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11. Changes and forecasts for the number of global shipments of IC for LPWA module

(100 million
units)
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12. Changes and forecasts for the number of global LPWA connection lines
(100 million lines)
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13. Changes and forecasts for the size of the global smartphone market and the number of shipments

(100 million units) (100 million dollars)
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14. Changes and forecasts for the size of the global tablet market and the number of shipments
(1200 million units) (100 million dollars)
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* Regarding the number of shipments, the figures of 2018 have been revised downward from the ones in the 2021 White Paper on Information
and Communications, due to the change in the aggregation of part of the aggregation target to the personal computer item.

* Regarding the market size, the figures from 2017 to 2020 have been revised upward from the ones in the 2021 White Paper on Information
and Communications, due to tablet terminals in addition to the existing tablet PCs. The number of shipments has already included tablets.

(Source) Omdia



15. Changes and forecasts for the size of the global wearable terminal market

(100 million dollars)
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16. Changes and forecasts for the size of the global domestic/consumer robot market and the number of shipments

(million units)
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17. Changes and forecasts for the number of global Al speaker (smart speaker) shipments

(100 million units)
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(Source) Omdia

18. Changes and forecasts for the size of the global AR/VR market and the number of shipments

(100 million dollars) (million units)
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AR/VR software/service sales ==@==AR/VR hardware shipments (right axis)

* Both figures of AR/VR software/service sales and AR/VR hardware shipments (right axis) for 2017 to 2020 have been revised downward from
the ones the 2021 White Paper on Information and Communications, due to the elimination of duplication between regions.

(Source) Omdia



19. Changes and forecasts for the number of global loT devices

(100 million
units)
450 I Predicted value
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* According to Omdia's definition, an loT device is a device that has a unique IP address and can connect to the Internet, or a terminal that is
used as the end of a sensor network.

* Definition for categorization

“Telecommunications”: Fixed-communication infrastructure network equipment, 2G, 3G and 4G band cellular communication, Wi-Fi WIMAX
and other wireless communication infrastructure and terminals

“Consumer”: Home appliances (white goods, digital devices), printer and other computer peripherals, portable audio devices, smart toys,
sports/fitness, etc.

“Computer”: Laptop personal computers, desktop personal computers, servers, workstations, mainframe super computers and other computing
equipment

“Industrial use”: Automation (IA/BA), lighting, energy-related use, security, inspection/measurement equipment and other equipment for
industrial use other than automation

“Medical care”: Diagnostic imaging apparatus and other medical equipment, consumer healthcare equipment, other test equipment (blood
glucose meter, electrocardiograph and other wearable examination equipment). Other test equipment is subject to aggregation from 2021
figures.

“Automobile, Military, Aerospace”: Equipment connectable to the internet for the control system and for information system, Military/aerospace
equipment: (ex. monitoring system for military use, electric/instrumentation equipment for aircraft cockpit, equipment for passenger system)

(Source) Omdia



20. Global number and growth-rate forecasts for loT devices by sector/industry

Average annual rate of growth of the global number of loT

(Source) Omdia
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Chapter 4

Section1

2. Basic approach toward the realization of Society 5.0 ( Figure 4-1-2-2 in White Paper )

Information and communications policies to support Society 5.0 and economic security
! In order to ensure the independence, existence and prosperity of Japan, we aim to ensure strategic
t autonomy and to acquire strategic indispensability of the information and communications industry
i which is playing an increasing role as a strategic core industry.

(1) Advancement and maintenance of information and communications infrastructure that supports

Society 5.0

(2) Maintaining and strengthening of international competitiveness of the information and
communications industry (R&D, solutions, human resources)

(3) Construction of a free and highly reliable information space

Resilient and vigorous society in the 2030s (Society 5.0)

v Sustainable: society which sustainably growing

v Inclusive: society where everyone can be active
: v Dependable: society that enables activities with security

Development and introduction of

A\ & Development new technologies that will
Creation of new markets through . become game changers
international collaboration
International contribution and
realization of SDGs through
international cooperation
m Customers/Markets |
verseas | D trati
expansion + Changes in the international situation including the |§ emonstration
relationship between the United States and China
< Ti ion of the business etc. | . .
P! Demonstration of strength in
- | cyber-physical fusion
Solution of social issues Implementation
Digital implementation/vitalization in
rural areas

SDGs



Section7

1. Society expected in the 2030s ( Figure 4-7-1-1 in White Paper )

Cyber Physical System (CPS)

integrating cyber space and the real world (physical space)

Cyber space

Data-driven analysis

Data sent from "> Data accumulation Control based on
physical space i data analysis
Big data
. g o
8% Health Utilization services ARG
RN Sensing, Digitalization, Data Transformation/Extraction - ealthcare Smart Driving
Rl et EMS
c O R
© = R Feedback to the real world
[ g ' o (creation of new values)
g > ‘ [P Labor shortage
(=l medical expenses ~ Social
W I T ~IN/ challenges §§§?|:r;:
N . =N\ I i
Diverse goods, machines l\ O pandemic

- Vand people. {
9_]\‘ | TEE PN by
'@J “ “ [ %m_‘ olving social challenges
| . B . ) . &

Beyond 5G-centered information communication network infrastructure

Realization of Society 5.0

(Source) Beyond 5G Promotion Strategy (MIC in June 2020)

Society in the
2030s

Vigorous and Resilient
Society

Inclusive

A society where everyone can pla
an active role regardless of their
attributions (ex. locations
nationalities, ages and handicaps)

Sustainable

A society growing sustainably and
efficiently, without social loss

Dependable

A human-centered society where

safety and security are ensured,
and trust is secured even under
unprecedented circumstances




2. Science, Technology, and Innovation Basic Plan (Cabinet Decision in March 2021) for the entire government

« Recognition of the Current Situation »

Changes in the Situation at Home and Abroad Expansion of the Novel Coronavirus Infection Review of STI Policies
O Beginning of a reorganization of the world order and O Major Changes in the International Community O Digitalization for digitalization’s sake and relative decline in
increasingly intense leadership competition among - Rapid social changes in order to prevent the spread of the research capabilities
countries surrounding science, technology, and innovatio% infection and to maintain economic activities - Digitalization focuses on improving efficiency of existing
(STI) A - Disruption of the supply chain pressing each country to operations and the original power of ICT is not being fully utilized.
O Manifestation of global agenda threats such as the clima;’ review the sustainability and resilience of its economy - Decline of international standing for research papers and
crisis O Rapidly Changing Life in Japan severe research environment continues
O Information monopoly by IT platformers and uneven - Transition to a new lifestyle such as work-from-home and O Revision of the Basic Act on Science and Technology
distribution of great wealth online education STI policies should contribute to comprehensive understanding and
problem solving of human beings and society through the

“convergence of knowledge” that fuses the natural sciences with
humanities and social science

Balancing response to global issues with the reform of social structures in Japan is essential

Society That Japan Aims for (Society 5.0)

Sustainable and Resilient Society That Ensures the Safety and Security of the People A Society in Which Each Individual Can Realize Diverse Happiness (Well-Being)

Securing Sustainability Securing Resilience [Realization of Economic Affluence and Qualitative Affluence]

O Realization of a sustainable global O Realization of comprehensive security O Realization of an educational, labor, and employment environment that enables everyone to
environment with a focus on achieving the against threats such as disasters, develop their own abilities and diverse work styles
SDGs infections, cyber terrorism, increasingly O Realization of an environment that allows people to participate in society in health

O Realization of a society in which future severe security environment, and throughout their life in an age of a 100-year lifespan
generations can live in abundance while disruption of the supply chain O Realization of a society that allows people to continue to have their dreams and always
satisfying the needs of the present participate in society with a positive view of their presence

generation

Contribute to the international community and attract

Incorporate traditional Japanese values of trust and sharing into this vision for society and transmit it to >
global human resources and investment

the world as Society 5.0.

. Transformation into a sustainable and Creation of "knowledge" as a Development of human
What is Necessary to resilient society through the fusion of source of value creation by resources to support a new
Realize Society 5.0 cyberspace and physical space designing a new society society

Push through social transformation and advance investment looking ahead into the future (knowledge and human resources)

STI Policy for the Realization of Society 5.0

> Draw up policies based on backcasting from the future vision and forecasting from the current situation while utilizing convergence of knowledge and evidence, and
flexibly improve them through evaluation.
» Aim for a total government R&D investment of approximately 30 trillion yen and a total public and private R&D investment of a pproximately 120 trillion yen.

Development of frontiers of knowledge and strengthening research
iliti ation

curity of the people

I Transformation into a sustainable and resilient society that ensures the I

(1) Creation of new value through the fusion of cyber space and physical space 1) Rebuildin_g the environment to produce diverse and outstan_ding re_search

« Digitalizing the government, launching a Digital Agency, and completing a data . Impro_vmg the treatment of doctoral students and expanding their career paths and
strategy (developing a base registry, etc.) securing posts_ for young rgsearchers . .

+ Maintaining and developing next generation infrastructure and technologies Promoting active participation of female researchers. strengthening basic research
Beyond 5G supercomputers,space systems quantum technologies and academic research, and advancing joint international research and international
semiconductors etc. brain CIrcLII_atlon - ) ) )

(2) Advancement of social changes and discontinuous innovation aimed at overcoming Strengthening the hum_anmes a_nd social sciences and preatlng convergence of .
issues on a global scale knowledge (strengthening funding and DX of research in the humanities and social

« Promoting R&D to achieve carbon neutrality (utilizing funds, etc.) and transitioning smence.s) . . .
to a circular economy (2) Construction of new research systems (promotion of open science and data-driven

(3) Building of a resilient, safe and secure society research, etg_) - " .

- Identifying and R&D of important technologiesfor responding to threats and « Managing and utilizing research data and acceleration of research utilizing smart
advancing social implementation and technology outflow countermeasures. Iab§, A.I’ .Gtc' . . - . .

« Maintaining and sharing research institutions, facilities, and equipment and fostering

Demand from society

njection of knowledge
and human resources

(S‘:Q:iz;"}:gﬁgtﬁ;:n innovation ecosystem that is the foundation for creating new value- of new research communities and environment cultivated by research DX
« Advancing an SBIR system and entrepreneurial education, forming startup hub (3) Promotion .Of ur\.iversity rEform and egpan_ding functions fo_r_strategic management
cities, and strengthening a cocreation system through industry, academia, and « Developing diverse and unique university groups (transition to a true management
gover’nment collaboration ! ! entities and further growth as research universities that are on par with top
international universities)

(5) Urban and regional development (development of smart cities) as the foundation for
succeeding to the next generation
« Creating smart cities and super cities, their nationwide spread through a pyhiiate
collaboration platform, and international deployment at expos. Education and human resource development to realize diverse happiness for
(6) R&D for solving various social issues, advancement of social implementation, and II each individual and ability to face challenges
utilization of convergence of knowledge
« Social implementation through the utilization of convergence of knowledgejewand
formulation of evidencéased national strategiesand advancement of R&D
« Advancing SIP and moonshot R&D, market gain through the utilization of intellectual
property and standards, and advancing new science and technology diplomacy

Creating a 10trillion yen university fund

Transition to an education and human resources development system that enhances
people’s ability to explore and attitude to continue learning

Advancing STEAM education from the elementary and secondary education stage
and the GIGA School Concept, and reducing teachers’ burden

. . X i . Providing diverse curricula and programs at universities, etc. and fostering an

* Al technologies; biotechnologies; quantum t(_echnologles; mate_rlals; space; environment and culture that promotes recurrent education

ocean; environmental energy; health and medical care; food; agriculture,

forestry, and fisheries; etc.

(Source) Prepared by MIC from Cabinet Office materials



3. Trends of communication traffic and energy consumption in the ICT sector ( Figure 4-7-1-2 in White Paper )

- .. . . - Prediction of power consumption
Increasing trend of communication traffic Prediction of ICT-related power consumption related to ICT infrastructure (data

(Gbps) TWh/year) centers and networks)
27 500 200000 TWh/year)
176,2! 25000
~—@— Communication traffic (actual values) 180000 6,200
Communication traffic
25,000 (estimation based on the actual values 23,899 160000
before the COVID-19 pandemic) 20000
22500 140000
120000
20,000 15000
100000 180 times of
54%
17,500 02 o rea 80000 the annual
increase power 10000
15,§09 60000 consumption
15,000 = of Japan in
40000 2016 (980TWh) 1
5000
12,500 20000
41 1,480 23 93
0 J—
1000 o 2016 2030 2050 o 99
g . 2018 2030 2050
As a result of changes in lifestyle caused by the COVID-19 Covered IT-related equipment
pandemic, communication traffic increased greatly over the . i
7,500 values estimated based on the past actual values. Datalrfenters (ex. servers, storage, networks, air m Data centers mNetwork
conditioners)
End users (personal computers)
5,000 + Networks (routers/switches, radio communication/terminals) ) . .
b(:) N é“ N Q@ N Q@ N 6” *Estimation with a certain assumption of
S A D° D 9 N SR N8 N *Estimated assuming that power consumption will increase in power consumption efficiency of routers, etc.
S S S S S G roportion to data traffic without technical innovation
LA A A A N prop Source: JST Center for Low Carbon Society Strategy (2021)
Source: JST Center for Low Carbon Society Strategy (2019) Proposal for policy planning toward low carbon society
Source: MIC (2021), Prepared by the secretariat based on the totaled resuit Proposal for policy planning toward Iow carbon society Impact of_the progress of the information society on energy
of the internet traffic in Japan Impact of the progress of the information society on energy consumption (Vol.1) consumption (Vol.3)

(Source) MIC, the Department of Information and Communications Technology of the Information and Communications Council, materials of
the 27th technology strategy committee

4. Beyond 5G R&D by the governments of other countries ( Figure 4-7-2-1 in White Paper )

The United ® Next G Alliance that is an industry group to promote 6G set up a Roadmap WG and a Green G WG and started studies
States to clarify the elements necessary for promotion of 6G and other new technologies and realization of a sustainable ecosystem
through new technologies. (March 2021)

® The government expressed 2.5 billion dollar (4.5 billion dollar in total from Japan and the U.S.)_investment in the next
generation mobile communication network, etc. in the U.S.-Japan Joint Leaders’ Statement (April 2021)

® Next G Alliance formulated 6G Roadmap and recommended government support in three areas: “consistent policy
framework for success of 6G”, “support for 6G research and development” and “policies to incentivize private investment in
6G” (February 2022)

® Federal Communications Commission (FCC) reorganized the Technological Advisory Commission (TAC) with 6G as a new
focus (February 2022).

® National Science Foundation (NSF) announced projects adopted for RINGS that is 6G R&D support partnership (April 2022)

Europe EU, Germany and Finland governments invest 1.85 billion Euro (about 240 billion yen) in total in 6G R&D (as of March 2022)

® 6G R&D project Hexa-X started, funded by Horizon 2020 (from January 2021 to June 2023)

® EU decided 900 million Euro investment in 6G R&D in the next R&D program Horizon Europe (2021-2027) (March 2021)
Combined with 1.1 billion Euro from the private sector, SNS JU secured 2 billion Euro (260 billion yen) in total (March 2022)
and already made 240 million Euro (31 billion yen) contributions to Work Program (2021 to 2022) (December 2021)

® Decided to_invest 700 million Euro in total in 6G technology R&D (2021 to 2025) (April 2021). 250 million Euro (about 33
billion yen) of the amount is invested in construction of 6G R&D hub (June 2021)

o ®
=} =
|°‘*m3
3 3
= <

® Started 6Genesis Flagship Program and budgeted 250 million Euro (about 33 billion yen) in eight years from 2019 to
2026 (May 2018)
® Held the 1st 6G Wireless Summit (March 2019)
China ® Established a 6G promotion organization 2IMT-2030(6G)” and started 6G R&D (June 2019)
* ® Released a digital economy plan to enhance 6G R&D as part of the 14t five-year plan (January 2022)
® Tsinghua University announced a success of 1TB/sec transmission experiment at a Beijing Olympic venue (February 2022)
K ® Ministry of Science and ICT (MSIT) announced a 6G R&D action plan, including_220 billion won (about 21 billion yen)
orea .
Vs investment by 2025 (June 2021).
\\./,’," ® Started to formulate “the Next-Generation Network Development Strategy” that includes 6G (January 2022)
® Discussed cooperation in ICT including 6G with the United States, Finland and Indonesia (March 2022)




5. International competitiveness of Japan in the communication infrastructure market ( Figure 4-7-2-2 in White Paper )

Market share of 5G base stations (in amount)

Five companies from China, Europe and Korea have 97% of the global
share of portable base stations in the 15t to 3 quarters of 2019. Share of
Japanese companies is around 1.5%.
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Source: Prepared by MIC from IHS Markit material ~ ERICSSON

However, Japanese enterprises struggling in portable base

stations, smartphones, etc. have around 40% (70% dependin Electronic ® 37%

on product) global share of electronic components that are component
incorporated in these products. They may have potential 2423'::‘“
competitiveness toward Beyond 5G. ¥

Source: JEITA Statistical Handbook 2020-2021

Number of applications for patents essential for

5G standard specifications

Currently Japanese companies have around 15% of essential patents, but
most of them are held by NTT Docomo, which is a common carrier.
Development/production basis of the country is weak.

MediaTek
0.4% _Samsung

13.4%

Lenovo BlackBerry
1.3% 1.0%.

_Qualcomm

12.1%
InterDigital \

20%  carT_ »

21%

Sharp._

32% NTT DOCOMO
Ericsson_ 11.4%
28%

16

6.3% e —

6.6% Huawei

Nokia* _ 9.4%
9.0%

*:Including ALU

Source: Cyber Creative Institute, Search Report on 5G essential patent applications
and proposal documents (3rd edition)

(Source) MIC, the Department of Information and Communications Technology of the Information and Communications Council, materials of

the 34th technology strategy committee

6. Functions required for Beyond 5G

Note: Fields in green are examples either of fields
Time and space where Japan holds a strong position or fields
synchronization Japan proactively engages with

Sensing

Further advancement of the
characteristic functions of 5G

-
Addition of functions that help
create new sustainable value

*1 Abbreviation for Cyber Physical System that refers to a system to collect and observe data of real (physical) space with sensors, process
and analyze the data in the cyber space and feed back the results to the real space for creation of new values.
*2 Abbreviation for High Altitude Platform Station, which refers to unmanned aircraft, etc. that is mounted with mobile phone base station and

flies at high altitude including stratosphere.



7. Schema of the Beyond 5G R&D Promotion Project (Fund)

Enterprises,
universities
Subsidy —”
30.0 billion Commission/

Competitive research fund to grant
romote Beyond 5G R&D
MIC i :

20.0 billion

Shared Beyond 5G Provision
facilities/equipment

(testbeds)

8. Image of global quantum cryptography network

Satellite networking
technology

Satellite mounting
\\ device/system
il =y))) e
Terrestrial-satellite network \

Terrestrial long-distance linking

technology
% Quantum communication
Coordination/construction/oper =0 =0 ___
ation technology ‘) Oiid
Quantum cryptography Quantum cryptography
Technology for quantum devices devices
cryptography between (Sender side) (Receiver side)
satellite and ground

Terrestrial relay technology

J— e
= Quantum repeater

Technology for broad -area
networking of quantum
cryptography

9. Multilingual translation technology

Multilingual speech
translation application

ERETOITESZ

Priority language

il Lo VoiceTra Transmitting sounds inputted (at a practical level)
HATLZE, Voice input P BESl to a server in the network -
e — [ETETEsE Vietnamese
wrTonsrenct B p P . Burmese
/ English
SSRRUEUE ) French
Pezseelimeonto &) Chinese .
get o tha s Spanish
Korean -
T . Brazilian
RETOBERRTLE Thai
| . Portuguese
ndonesian Filioino
M%M =z (1] Translated sounds return from P
Please tell me how to Voice output the server in the network v' Nepali, Khmer and Mongolian will be

get to the station. added with foreigners visiting/staying in

Japan in mind.

v Russian, Arabic, German, Italian and
Hindi will be added with economic
security in mind.



10. Efforts to further advance the multilingual translation technology

Mission Eliminate language barriers in the world
—Evolution from “serial translation” to “simultaneous interpretation” and further progress in

social implementation—

I Realize global and stress-free exchange

- Further advance multilingual translation technology and its social implementation to eliminate “language barriers” in the wor Id and realize a society
where everybody freely exchanges with people around the world.

\/islelgl | BP0 strengthen business capabilities and realize a true convivial society

- Make Al capable of simultaneous interpretation at international conferences and business discussions to expand business oppor tunities of enterprises and

promote overseas collaborations, etc.
- Eliminate language barriers in exchange with and daily life of foreigners visiting or staying in Japan who are expected to in crease across the country

including rural areas.

5N Enhance Japan’s presence
- Toward EXPO Osaka, Kansai in 2025, realize multilingual real -time talks and simultaneous interpretation between exhibitors and visitors of pavilions and

lectures.
- Offer “Omotenashi” to people gathering from around the world to increase value and appeal of Japan in economic/social activit ies at home and abroad.

2020 Translation to support daily life and business (Conversation Level)

2025 Simultaneous translation that considers context, intention of the speaker, etc. (Discussion Level)
- Highly accurate, prompt and practical simultaneous interpretation that considers the context (flow of conversation/sentence), intention of the speaker,

surrounding conditions, cultural background and other factors
- Expand the priority languages for the multilingual translation technology based on the “Comprehensive Measures for Acceptance and Coexistence of

Foreign Nationals”
2030 Simultaneous interpretation capable of severe negotiations (Negotiation Level)

Target

Share a roadmap to achieve the goals toward 2025 and promote specific actions in an industry-academia-
government cooperation.

Project 1

Project 2

Action

Develop the world’s top level Al research base to support advanced natural language processing
technology.
Social implementation of simultaneous interpretation system toward 2025 EXPO in Japan

11. Influence of solar flares on the earth

Generation
of flare

0

Corona gas »(N W‘\.-;’

#” communicationfbroadcast
electrification

o % satellites
o &5 Navigation positioning Observation satellite

Q«%%& satellite (ex. GPS)

Short wave communication/
radio interference

lonosphere

Influence on power
transmission lines

+ ¥ </®: ®
. .‘ ' . \ . — ,,') WQ‘ - ,
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(¢ste0) Satelite

m T g operation  Navigation/survey
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Section8

1. Submarine optical cable share of major suppliers

153,783km

115,195km
25%)

103,654km
27%7/ //

[ SubCom NEC [ Alcatel Submarine Networks
1 HMN Tech [ Other
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