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Introduction

Four years have passed since the Japanese
government enacted the IT Basic Law for
promoting intensive and prompt formation of
an advanced information and telecommunica-
tions network society. During this course, the
e-Japan Strategy intended for making Japan
“the world’s most advanced IT nation by
2005 was launched in January 2001. While
introduction of broadband was first consid-
ered to make a slow start, the infrastructure
was developed at an unexpected speed, and
Japan has come to boast the world’s most
affordable and high-speed broadband envi-
ronment.

In light of such steady progress of broad-
band diffusion, the IT Strategy Headquarters
reviewed the e-Japan Strategy in July 2003.
In this process, the headquarters drastically
shifted the focus from original infrastructure
development to promotion of IT use, and
positioned formation of a ubiquitous network
society as the goal of the infrastructure devel-
opment for a new IT society.

In response, with the aim of achieving a
ubiquitous network society (u-Japan)—a
society that allows connection to networks
“anytime, anywhere, by anything and any-
one” and enables an easy exchange of infor-
mation—by 2010, the Ministry of Internal
Affairs and Communications (MIC) outlined
the future of such a society and summarized
the necessary policies as the u-Japan Policy.
While the e-Japan Strategy had aimed at
catching up with other countries by making
Japan “the world’s most advanced IT nation

by 2005,” the u-Japan Policy sets a new goal
to have Japan lead the world as a frontrunner
by 2010.

Against such a background, this year’s
white paper features “Stirrings of u-Japan”
and analyzes the current status toward
achieving u-Japan in 2010. At the same time,
it intends to clarify the progress in ICT use
by individuals and companies since the
launch of the e-Japan Strategy. Furthermore,
international comparison was made with the
United States (a country advanced in ICT
use) and the Republic of Korea (a country
making rapid growth in the ICT field) as
much as possible.

“IT” and “ICT” are English terms used
for information and communications technol-
ogy including the Internet and mobile phones;
the former is widely used in Japan at present,
but the latter is widely established overseas
such as in Europe, Latin America, Asia, as
well as the United Nations and other interna-
tional organizations.

Since the most important concept in the
targeted ubiquitous network society is to
achieve enhanced communications, the MIC
basically uses the term “ICT” in this docu-
ment in order to further clarify the signifi-
cance of communications in the technology.



Section 1

Use of Ubiquitous Networks by Individuals and

Companies

1 u-Japan

“u-Japan” is what Japan will be like in 2010 when
information and communications technology (ICT) will
be applied toward resolving various problems in society.
It is based on four principles: ubiquitous (connects
everyone and everything); universal (can be easily used
by the elderly, etc.); user-oriented (based on users’ view-
points); and unique (creative and vigorous). Among
these, “ubiquitous” plays the key role. Ubiquitous net-
works are characterized by the realization of easy “per-
son-to-person” plus “person-to-goods” and “goods-to-
goods” communications (Figure 1-1-1). They allow easy
connection to networks “anytime, anywhere, by anything
and anyone” by attaching small, low-priced devices to all
kinds of things in all kinds of places. As a result, ICT
will penetrate every corner of daily life like grassroots.

On the other hand, new problems will arise in the
process of achieving u-Japan. For example, if individu-
als’ purchase history and activity history become easily
accessible through networks, there would be a risk of
leakage or misuse of such personal information. In addi-
tion, if various devices at home become connected to
networks, these devices would also become subject to
virus infections and unauthorized access.

Figure 1-1-1 The u-Japan concept

In order to overcome these problems and to achieve
u-Japan in an ideal way, the MIC established the Policy
Roundtable for Realizing a Ubiquitous Network Society
in March 2004 and compiled the “u-Japan Policy” in
December of the same year.

2 People’s expectations for ubiqui-
tous networks

Users were asked what special expectations they had
of the various benefits of ubiquitous networks. The top
answer was a “safer and more secure life” at 55.7%, fol-
lowed by “greater convenience” at 42.2%, “quicker
response to disasters” at 27.4%, and “safer and more
pleasant to drive and/or walk” at 22.3%. The result indi-
cates that user expectations are particularly high for mat-
ters related to safety and security (Figure 1-1-2).

3. Trend in corporate use of ubiqui-
tous networks

Corporate use of radio frequency identification
(RFID) tags, contactless smart cards, and new network-
compatible devices (ubiquitous network tools) are mak-
ing notable progress.
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(1) Introduction of ubiquitous network tools in intra-cor-
porate/inter-corporate operations

Comparing the status of the introduction of ubiqui-
tous network tools in intra-corporate/inter-corporate
operations between FY 2003 and FY 2004, the percent-
age of companies that answered “already introduced”
increased by 4.4 points for RFID tags and 9.2 points for
contactless smart cards, while the percentage of compa-
nies that answered “introduction under consideration
(including ‘introduction scheduled’)” increased by 15.3
points for RFID tags and 17.2 points for contactless
smart cards. This suggests that the introduction of ubiq-
uitous network tools has progressed and that more com-
panies have come to consider introducing them (Figure
1-1-3).

(2) Offer of general consumer products and services
using ubiquitous network tools

Comparing the status of offer of general consumer
products and services using ubiquitous network tools
between FY 2003 and FY 2004, the percentage of com-
panies that answered “already offered” increased by 4.3
points for RFID tags and 4.5 points for contactless smart
cards, while the percentage of companies that answered
“offer under consideration (including ‘offer scheduled’)”
increased by 6.4 points for RFID tags and 7.7 points for
contactless smart cards. The result indicates that more
companies have come to consider offering products and
services using ubiquitous network tools in line with the
increased offer of such products and services (Figure 1-
1-4).

Figure 1-1-2 Benefits expected in ubiquitous networks (multiple responses possible)
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Figure 1-1-3 Introduction of ubiquitous network tools in intra-corporate/inter-corporate operations
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Figure 1-1-4 Offer of general consumer products and services using ubiquitous tools
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Figure 1-1-5 Introduction of ubiquitous network tools
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(3) Comparison among Japan, the United States, and
the Republic of Korea concerning the trend in corpo-
rate use of ubiquitous networks

The percentage of companies that have “already
introduced” ubiquitous network tools in intra-
corporate/inter-corporate operations was high in Japan
for contactless smart cards and high in the United States
for the other tools. Meanwhile, the percentage including
companies that are “scheduled or considering introduc-
tion” was high in Japan for contactless smart cards, high
in the Republic of Korea for RFID tags, and high in the
United States for the other tools.

The percentage of companies that “already offer”
products and/or services using ubiquitous network tools
was high in the Republic of Korea for contactless smart
cards and high in the United States for the other tools.
Meanwhile, the percentage including companies that are
“scheduled or considering offering” was high in the
Republic of Korea for all tools, followed by Japan
(Figure 1-1-5).

4, Example use of ubiquitous networks

(1) Services provided through mobile phones with
contactless smart card technology
While the functions of mobile phone terminals are

becoming more and more advanced, such as the Internet
access function and the camera function, various services
provided through mobile phone terminals with contact-
less smart card technology were launched in July 2004
(Figure 1-1-6).

The users of mobile phones with contactless smart
card technology (379 persons) were surveyed with
regards to the services they use, the degree of satisfac-
tion with the services, and the intent to continue using
the services. The most frequently used service was “elec-
tronic money settlements” at an overwhelming 76.5%,
followed by “membership cards, reward cards, etc.” at
33.2% (Figure 1-1-7).

With regard to the degree of user satisfaction for the
services, 34.0% answered “very satisfied/satisfied,”
which exceeded the 11.6% who answered “very dissatis-
fied/somewhat dissatisfied” (Figure 1-1-8).

In terms of the intent to continue using the services,
“want to continue” was high at 65.7%, and as many as
87.1% of the users predicted that the services “will
spread widely/will spread to a certain extent.”

(2) Utilization of RFID tags for safety of school children
In order to understand the effectiveness and prob-
lems involved in use of RFID tags for safety of elemen-

Figure 1-1-6 Examples of the services of mobile phones with contactless smart card technology
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Figure 1-1-7 Services of mobile phones with contactless
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Figure 1-1-8 Degree of user satisfaction for
the services of mobile phones with contactless
smart card technology
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tary school children, the Kinki Bureau of
Telecommunications of the Ministry of Internal Affairs
and Communications (MIC), implemented a demonstra-
tion test for a system that records the school arrival and
departure times using RFID tags and notifies parents of
this information by e-mail under the cooperation of
Shinjo Daini Elementary School in Tanabe City,
Wakayama Prefecture (October 25 - November 5, 2004)
(Figure 1-1-9).

After the test, a questionnaire survey was conducted
on the participants to check their evaluations of the
demonstration test. According to the survey results, the
school arrival and departure notifications sent to the par-
ents’ mobile phones had been “checked almost everyday”
by 81.0% of the parents, while 82.9% “felt more reas-
sured/felt slightly more reassured” throughout the demon-
stration test (Figure 1-1-10). As for the future need for
safety or security programs using ICT technology, such as
RFID tags and network cameras, 71.3% answered that
they were “necessary/somewhat necessary.” The biggest
reason was “‘because the social conditions have changed,
and criminal incidents occur frequently,” which was men-
tioned by 65.8% (Figure 1-1-11).

(3) Utilization of Contactless Smart Cards for
Production Management

A factory of a PC manufacturer had conducted oper-
ations by allotting one instruction sheet per PC unit, and
having the respective production line staff members con-
firm the specifications and precautions indicated in the
relevant part of the production instruction sheet.
However, it was time-consuming to check the relevant
part of the sheet. In addition, a barcode printed on the
sheet had been read in each process of assembly, inspec-
tion, shipment, etc. for production management, and this
reading process was conducted about 100,000 times a
day. Thus, in order to facilitate confirmation of the con-
tent of the production instruction sheet, reduce the bar-
code reading process load, and reinforce traceability,
contactless smart cards were introduced in September
2004.

Due to the introduction of the contactless smart
cards, the factory became able to facilitate confirmation
of the operation content, automatically store data such as
production history and inspection results in the assem-
bly/inspection phases, and improve efficiency of the

Figure 1-1-9 Outline of the demonstration test of the use of RFID tags

for safety of school children

Exclusive line

Figure 1-1-10 Overall impression
of the program
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Figure 1-1-11 Future need for safety or security
programs using ICT technology
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shipping/delivery processes by reading multiple contact-
less smart cards in a batch, and improve the productivity
by more than 10% as a result.

5. Japan’s future challenges and
solutions using ubiquitous net-
works

The “Policy Roundtable for Realizing a Ubiquitous
Network Society” conducted a questionnaire survey on
6,000 consumers concerning the important themes that

Japanese society should address toward 2010. As a
result, the theme that was most mentioned as being
extremely important was “achieving a safe and secure
living environment,” indicated by nearly 70% of the
respondents, followed by energy, medical care, and the
environment (Figure 1-1-12).

In addition, more specific challenges were investi-
gated regarding these individual important themes, and
examples of solutions using ubiquitous networks were
identified through consumer group interviews and corpo-
rate interviews (Figure 1-1-13).

Figure 1-1-12 Important theme that Japanese society should address toward 2010
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Figure 1-1-13 Specific future challenges and solution examples using ubiquitous networks
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1. Progress in ICT Use

(1) Increase in the number of Internet users

The number of Internet users at the end of 2004 was
estimated to be 79.48 million (an increase of 2.8% over
the previous year), and the penetration rate was 62.3%,
increasing by 1.7 points over the end of 2003 (60.6%)
(Figure 1-2-1). Since the penetration rate exceeded 60%
at the end of 2003 and significant diffusion has already
been achieved, the speed of the increase is slowing
down. Compared to the end of the year preceding the
launch of the e-Japan strategy (2000), the number of
Internet users increased by about 32 million, and the
penetration rate by 25.2 points. This indicates that
Internet use by individuals has steadily progressed in
these four years.

(2) Increase in the number of broadband households

The percentage of broadband households (using
FTTH, DSL, cable Internet, or wireless access (FWA,
etc.)) to the total households accessing the Internet via
home PCs was 62.0% at the end of 2004, increasing by
14.2 points over the percentage at the end of 2003
(47.8%). On the other hand, the percentage of dial-up
households was 20.4%, decreasing by 9.8 points from
the end of 2003 (30.2%). Compared to the end of the
year preceding the launch of the e-Japan strategy (2000),
the number of broadband households rapidly expanded,
increasing by 55.2 points (Figure 1-2-2).

Figure 1-2-1 Number of Internet users and penetration rate
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Figure 1-2-2 Internet access method at home
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(3) Degree of Satisfaction with the Internet

When Internet users were asked how satisfied they
were with the present Internet use, they generally indi-
cated a high degree of satisfaction with PC Internet use.
However, the degree of dissatisfaction was comparative-
ly high for Internet use through mobile phones (in this
white paper, “mobile phones” collectively refer to
mobile phones, PHS, and PDA). This is presumably
because users accustomed to PC Internet use find that
the usability (ease of viewing the screen, ease of opera-
tion, etc.) of mobile phones does not match up to that of
PCs. In addition, the number of respondents answering
“don’t know” is high for mobile phones compared to
PCs. The users’ opinions are likely to be still unfixed
because they have not used the mobile phone Internet for
as long time as the PC Internet and the services provided
are undergoing rapid changes (Figure 1-2-3).

(4) Progress of ICT in respective fields
When Internet users were asked about the progress
of ICT use in main fields, more than 80% believed that

ICT use has “made a lot of progress/made some
progress” in the fields of information gathering, shop-
ping, communication, amusement/contents, and financial
transactions, but as many as 30 to 40% believed that ICT
use has “made little progress/made no progress” in the
fields of medical care, administration, and education
(Figure 1-2-4).

2 Changes in people’s lives

The users are aware of both positive and negative
influences of the Internet on society. The most men-
tioned positive influences included “makes life more
convenient through the information search function and
generates various new businesses and
changes the industrial structure,” and “improves the
capacity to convey knowledge and know-how.” On the
other hand, the most mentioned negative influences

ELRT3

online shopping,

included “flooded with information and makes selection
” “encourages
crimes such as libel and providing illigal/harmful infor-

mation” and “reduces the ability to give in-depth thought

of the necessary information difficult,

Figure 1-2-3 Degree of satisfaction in the PC/mobile phone Internet
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Figure 1-2-4 Progress of ICT use in main fields

Information gathering 462 [ 63 o244
Shopping 39.3 [ 64 040
Communication 405 [ o7 {265
Amusement/contents 427 | 88 5 72
Financial transactions 332 [49 [35] 105
Transportation 17.4 a8 | 107
Employment/labor [ 26.8 | 63 | 12.6
Education [ 27.2 [ 65 | 15.3
Administration 30.9 | 109 | 107
Medical care .27 I\ 3.0 1n5 [ 17.2
0 20 40 60 80 100

B Made a lot of progress
["1 Made no progress

13

[] Made some progress
[1 Don't know

(%)
[] Made little progress

Source: Survey on Networks and People’s Lives (Web Survey)



to things.” The percentage of users who have a positive
impression that the Internet “has a favorable impact on

society on the whole” was 75.6% (Figure 1-2-5).

3 Stimulation of communication

The utilization rate of PC e-mail in Japan is 94.2%,
and 90% of Internet users send less than five e-mail
messages per day. In the meantime, the utilization rate of
mobile phone e-mail is 87.7%, and 80% of the users
send less than five e-mail messages per day. While the
utilization rate of PC e-mail in the United States is high
at 96.1%, the utilization rate of mobile phone e-mail is
extremely low at 12.4%. In the Republic of Korea, the
mobile phone Internet is widely used similarly to Japan,
but the utilization rate of mobile phone e-mail is 43.1%,
which is far lower than the rate in Japan. In this manner,
the high utilization rate of mobile phone e-mail is char-
acteristic to Japan (Figures 1-2-6 and 1-2-7).

The communication tool other than e-mail that is
most used by Internet users is “Internet BBS” at 45.1%,
followed by “a personal Website” (27.1%). At the same
time, the percentage of users who have “a personal blog”
is 14.9%. When comparing Japan, the United States, and
the Republic of Korea, the utilization rate of such tools
is generally high in the Republic of Korea where 37.3%
of Internet users have a personal blog (Figure 1-2-8).

4 Diffusion of online shopping, etc.

ence in online shopping accounted for 89.1% in Japan,
89.7% in the United States, and 86.1% in the Republic
of Korea. In this manner, online shopping is widely used
in all three countries. On the other hand, among mobile
phone Internet users, those who have experience in
online shopping account for 18.1% in Japan, 14.7% in
the United States, and 31.4% in the Republic of Korea.
In other words, online shopping through mobile phones
is more popular in the Republic of Korea than in Japan
or the United States (Figure 1-2-9).

The annual amount of purchases (throughout 2004)
through PCs was 95,062 yen in Japan, 1,202 dollars
(about 129,500 yen) in the United States, and 824,187
won (about 78,100 yen) in the Republic of Korea. That
of purchases through mobile phones was 34,694 yen in
Japan, 697 dollars (about 75,100 yen) in the United
States, and 163,813 won (about 15,500 yen) in the
Republic of Korea.

The degree of satisfaction with PC online shopping
is high in Japan, the United States, and the Republic of
Korea, but in terms of mobile phone online shopping it
is relatively low (Figure 1-2-10).

Internet users’ intent to use PC online shopping in
the future is high at 92.3% in Japan, 88.1% in the United
States, and 88.5% in the Republic of Korea, while the
intent to use mobile phone online shopping is 21.5% in
Japan, 8.9% in the United States, and 23.6% in the
Republic of Korea, showing that the intent of use in the
United States is lower than that in Japan and the

. Republic of Korea.
Among PC Internet users, those who have experi- p
Figure 1-2-5 Social influences of the Internet
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Figure 1-2-6 Utilization rate of e-mail
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Figure 1-2-7 Frequency of sending e-mail messages
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Figure 1-2-8 Utilization rate of communication tools (multiple responses possible)
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Figure 1-2-9 Utilization rate of online shopping
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5 Increasing use of media contents

(1) Overall trend of media contents market

The overall media contents market has hit the ceiling
at about 11 trillion yen during the period from 2000 to
2003. Broken down by content type, the market for
audio contents (music, radio programs, etc.) and the text
contents market (newspaper articles, literary contents,
etc.) are shrinking, while the market for visual contents
(movies, TV programs, etc.) is expanding. Each of these
content types could be put to secondary use in other
media after being used in a specific medium. It was
found that the market for distribution in the first medium
in which produced content is assumed to be distributed
(primary distribution market) is shrinking, and the mar-
ket for secondary distribution through other media

(multi-use market) is expanding.

In recent years, the market for media contents, which
includes music, games and newspaper articles that are
distributed to PCs and mobile phones through the
Internet and mobile network (network-based distribution
market), has been growing. The market expanded to
about 500 billion yen in 2003, increasing by about 200
billion yen in three years (Figure 1-2-11).

(2) Internet contents

An overwhelmingly high percentage of PC Internet
users use free contents. The most frequently used paid
contents are “music” (7.2%) followed by “games”
(6.7%) and “moving images” (4.8%). Free contents are
also frequently used among mobile phone Internet users,

Figure 1-2-10 Degree of satisfaction of online shoppers
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answered “dissatisfied” for each item.

Source: Survey on Networks and People’s Lives (Web Survey)

Figure 1-2-11 Proportion of the network-distributed media contents market

in the overall contents market
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Current State of Production and Distribution of Media Contents

16



17

but while the utilization rate of free contents is lower
compared to that for PC Internet use, the utilization rate
of paid contents is higher (Figure 1-2-12).

With regard to the intent for future use of paid con-
tents, PC Internet users have a high intent for using
“music” (16.5%), followed by “moving images” (13.9%)
and “games” (9.0%), while mobile phone Internet users
have a high intent for using “ring-tone melodies, etc.”
(37.1%), followed by “games” (16.9%) and “music”
(11.8%) (Figure 1-2-13). Music, moving images, and
games are expected to remain as the core Internet con-
tents in the future.

When comparing the use of core paid contents (mov-
ing images, still images, music, ring-tone melodies,
games, and books/cartoons) among Japan, the United
States, and the Republic of Korea, the rate of use is over-
whelmingly high in the Republic of Korea, both through

PCs and mobile phones. The use through PCs is the next
highest in the United States, and then in Japan, and the
use through mobile phones is the next highest in Japan,
and then in the United States (Figure 1-2-14). One of the
reasons for such active use of paid contents in the
Republic of Korea is that settlement of small amounts is
simple and easy due to the diffusion of the system to
have the fees charged by the mobile phone carriers.

The average annual amount of paid contents used in
2004 through PCs was 9,464 yen in Japan, 180 dollars
(about 19,400 yen) in the United States, and 129,059
won (about 12,200 yen) in the Republic of Korea, while
that used through mobile phones was 4,036 yen in Japan,
233 dollars (about 25,100 yen) in the United States, and
93,899 won (about 8,900 yen) in the Republic of Korea.

Figure 1-2-12 Status of use of contents (multiple responses possible)
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* Only mobile phone Internet users were questioned about the status of use of “ring-tone melodies, etc.”.

Source: Survey on Networks and People’s Lives (Web Survey)

Figure 1-2-13 Intent for future use of paid Internet contents (multiple responses possible)

PC Internet users

(%)60 50 40 30 20 10 0

Music

Ring-tone melodies, etc.”

Moving images

Games

Maps, navigation, store information

Books/cartoons
Newspaper/magazine articles,
weather forecasts

Transportation route search,
travel/local information

Still images

Mobile phones Internet users

0 10 20 30 40 50 60 (%)

Fortune-telling

Have no intent of using
any of the above

* Only mobile phone Internet users were questioned about the status of use of “ring-tone melodies, etc.”.

Source: Survey on Networks and People’s Lives (Web Survey)



With regard to copyright awareness in using con-
tents, users who are “always aware/sometimes aware”
account for 46.4% in Japan, 71.8% in the United States,
and 49.8% in the Republic of Korea, and those who are
“often not aware/never aware” account for 53.6% in
Japan, 28.2% in the United States, and 50.2% in the
Republic of Korea. Copyright awareness is higher in the
United States than in the other two countries, and the
awareness level is about the same in Japan and the
Republic of Korea (Figure 1-2-15).

The percentage of users of P2P file sharing software
is tremendously large in the Republic of Korea compared
to the other two countries, with the utilization rate being

3.7% in Japan, 11.6% in the United States, and 44.2% in
the Republic of Korea (Figure 1-2-16).

(3) Music distribution

The music distribution service started by a U.S. com-
pany, A, in April 2003 (launched in April 2003 in the
United States and in June 2004 in Europe) was an explo-
sive hit due to the large collection of music available, the
low price, and loose copyright restrictions. The cumula-
tive total of the number of tunes sold exceeded 300 mil-
lion in March 2005, and currently the daily sales exceed
one million tunes. While purchases of music via the
Internet surged from April 2003 in the United States, the

Figure 1-2-14 Status of use of paid contents (multiple responses possible)
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Figure 1-2-15 Copyright awareness upon
using contents

Figure 1-2-16 Status of use of P2P file
sharing software
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Source for Figures 1-2-15 and 1-2-16 Source: Survey on Networks and People’s Lives (Web Survey)
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shipment volume of musical CDs in 2004 also increased
by 2.8% over the previous year (Figure 1-2-17).

Many Japanese companies have also entered the
music distribution market since 2004 (Figure 1-2-18).
The Japanese music distribution market is still small
compared to the United States with two major compa-
nies’ monthly music sales in January 2005 being about
510,000 tunes. This is considered to be because the
Japanese music distribution services are not sufficiently
attractive for users at present.

Among Internet users, those who use music distribu-
tion services through PCs account for 8.9%, which is
still small in number (Figure 1-2-19).

The most commonly mentioned dissatisfaction with
music distribution services through PCs was “the price
of music is high” (26.3%), followed by “the restrictions
on copying and transfer are tight” (17.1%), “it takes a lot
of effort to find the desired tune” (15.9%), and “the
desired tune is not available/the music collection is

Figure 1-2-17 Status of music distribution
services and CD shipment in the United States
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small” (15.2%) (Figure 1-2-20). This indicates that there
is a high degree of dissatisfaction with the price, copy-
right control, and the number of available tunes. As for
the intent for using the service in the future, those who
“want to use it” accounted for 42.9%.

6 Comparison of ICT use in Japan,
the United States, and the Republic
of Korea

(1) Internet use through mobile phones

The Internet utilization rate of mobile phone users is
the highest in Japan at 78.8%, followed by the Republic
of Korea at 66.9%. In the United States the rate is
32.2%, a considerably low percentage compared to
Japan and the Republic of Korea, indicating that Internet
use through mobile phones is not in wide use in U.S.
society.

Figure 1-2-18 Status of major Japanese music
distributors (15 companies) (as of March 2005)

i Efe ] 1999 or earlier: 2 companies
2000-2003: 3 companies
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Both WMA and ATRAC3: 2 companies
Both WMA and MP3: 1 company

Price per tune About 150 to 350 yen

Tune available About 10,000 to 30,000 tunes: 3 companies
About 40,000 to 70,000 tunes: 2 companies
About 80,000 to 100,000 tunes: 7 companies
About 150,000 tunes: 1 company

Writing on a Prohibited: 5 companies
CD-R Prohibited except for certain labels/tunes:
10 companies

Source for Figures 1-2-17 and 1-2-18 Source: Survey on Networks and People’s Lives

Figure 1-2-19 Utilization rate of online
music distribution

Figure 1-2-20 Dissatisfying aspects of
online music distribution services
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Source for Figures 1-2-19 and 1-2-20 Source: Survey on Networks and People’s Lives (Web Survey)



(2) Changes in activity patterns in line with the use of number who said the frequency decreased.

the Internet The number of users who said their daily activity
With respect to changes in daily activity patterns in pattern has “not changed” was the highest in the United
line with the use of the Internet, many users mentioned States for all of the items, while in the Republic of
that the time in contact with other media (books, maga- Korea, the number of such users was the lowest and the
zines, newspaper, and TV), the time for sleep, and the number of users who said the frequency or length of time
frequency of going out decreased in Japan, the United “decreased” was the highest for all of the items. This
States, and the Republic of Korea. In Japan and the shows that Internet use has had the largest influence on
United States, the number of users who said the frequen- people’s daily activity patterns in the Republic of Korea
cy of communicating with family members or friends (Figure 1-2-21).

and the frequency of traveling increased exceeded the

Figure 1-2-21 Changes in activity patterns in line with the use of the Internet
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Section 3

ICT Use by Companies

1 Enhanced use of ICT by compa-
nies

(1) Progress in use of the Internet

Companies’ Internet utilization rate increased by 8.8
points from 89.3% at the end of 2000 to 98.1% at the end
0f 2004, which indicates that most companies are using
the Internet. Meanwhile, the Internet utilization rate at
business establishments increased by 37.0 points from
44.8% at the end of 2000 to 81.8% at the end of 2004
(Figure 1-3-1).

(2) Introduction of ICT systems

The introduction of ICT systems has made progress
in almost all operations compared to FY 2002. The intro-
duction is particularly noticeable in areas of develop-
ment/design and customer services (Figure 1-3-2).

ICT systems are generally introduced for two main
purposes: “reducing costs/improving operational effi-
ciency” and “expanding sales/increasing added value.”
When the purposes were compared with those in FY
2002, the number of companies that introduced ICT sys-
tems for “reducing costs/improving operational efficien-

Figure 1-3-1 Transition in the Internet utilization rate
(left: enterprises; right: establishments)
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Figure 1-3-2 Transition in the introduction of ICT systems by type of operations
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cy” decreased, while those that introduced the systems
for “expanding sales/increasing added value” increased
(Figures 1-3-3 and 1-3-4). This shows that the conven-
tional tendency of Japanese companies to link introduc-
tion of ICT with improvement of operational efficiency
has been undergoing changes over the past two years.

In order to increase the effectiveness of ICT system
investment, the mere introduction of ICT systems would
not be enough, but efforts such as reviewing the existing
operational processes and verification of the effective-
ness would be essential. When such corporate efforts
toward increasing the effectiveness were compared with
those in FY 2002, larger efforts were being made in
respect to “verifying cost-effectiveness,” “organization-
al/institutional reform for management of ICT systems,”

Figure 1-3-3 Purpose for introducing ICT systems
(reducing costs/improving operational efficiency)
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Figure 1-3-5 Efforts toward increasing
effectiveness of ICT system investment
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outsourcing of non-core strategy based operation environment
businesses) on corporate through decisions from

management strategy  upper management

FY2004 —l— FY2002

* The percentage of companies that answered “sufficient efforts are

made” or “some efforts are made.”

and “selection and concentration” (Figure 1-3-5).

When the actual effects of introducing ICT systems
were compared with those in FY 2002, more companies
were found to recognize effectiveness both in terms of
reducing costs/improving operational efficiency and
expanding sales/increasing added value (Figure 1-3-6).
The assumable factors behind such increase are the
progress in the connection of ICT systems between com-
panies, changes in the purpose for introducing ICT sys-
tems, and advancement in the efforts toward increasing
the effectiveness of ICT system investment.

There are no major differences among Japan, the
United States, and the Republic of Korea as to the ICT
system introduction rate by type of operations, except
that the introduction in customer services is advanced in

Figure 1-3-4 Purpose for introducing ICT systems

(expanding sales/increasing added value)

Development/design

Information sharing Procurement

Wages Inventory
Ipersonnel affairs management
Finance Product

/accounting manufacturing

Physical distribution

Customer services /services

Sales/marketing

FY2004 —l— FY2002

Figure 1-3-6 Effects of introducing ICT system
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Source for Figures 1-3-3 and 1-3-6 Source: Survey on the Current Status of ICT Use by Companies (Web Survey)
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the United States (Figure 1-3-7).

The percentages of companies that introduced ICT
systems for “reducing costs/improving operational effi-
ciency” and “expanding sales/increasing added value”
were the highest in the United States, followed by Japan
and the Republic of Korea (Figures 1-3-8 and 1-3-9).

The efforts toward increasing the effectiveness of
ICT system investment were the most advanced in the
United States, followed by the Republic of Korea and
Japan (Figure 1-3-10).

The actual effects of introducing ICT systems were the
highest in the Republic of Korea, both in terms of “reduc-
ing costs/improving operational efficiency” and “expand-
ing sales/increasing added value” (Figure 1-3-11).

2 Expansion of E-Commerce

With respect to B2B e-commerce, 42.8% of compa-
nies “procure goods/services from companies via the
Internet (procurement)” and 27.0% of companies “sell
goods/services to companies via the Internet (sales).” In
the United States, procurement is implemented by 68.6%
of companies and sales by 34.4%, while in the Republic
of Korea, procurement is implemented by 44.5% of com-
panies and sales by 22.2%. The implementation rates for
procurement and sales are both high in the United States.

As for B2C transactions via PC Internet in Japan,
28.9% of companies are “currently implementing” and
18.3% are “scheduled to implement or considering imple-
mentation.” With regard to e-commerce via mobile

phones, 9.1% of companies are “currently implementing”
and 25.6% are “scheduled to implement or considering
implementation.” The implementation rate of e-com-
merce via mobile phones is one-third of that via PCs, but
since many companies are “scheduled to implement or
considering implementation,” e-commerce via mobile
phones is expected to come into wider use in the future.
Most of the companies that answered “currently imple-
menting” or “scheduled to implement or considering
implementation” for e-commerce via mobile phones also
answered “currently implementing” or “scheduled to
implement or considering implementation” for e-com-
merce via PCs, so companies that implement both e-com-
merce via PCs and mobile phones are likely to increase in
the future. In the United States, the implementation rate
of e-commerce via PCs is higher than in Japan and the
Republic of Korea, and the situation in the Republic of
Korea is similar to that in Japan (Figure 1-3-12).

3 Comparison of ICT use among
Japan, the United States, and the
Republic of Korea

The rate of introducing video conference systems is
the highest in the United States at 76.4%, followed by
Japan (50.8%) and the Republic of Korea (32.6%). The
utilization rate of mobile phones is around the same in
Japan and the United States at a little less than 70%, and
it is 29.6% in the Republic of Korea.

The rate of introducing telework is the highest in the

Figure 1-3-7 Comparison among Japan, the United States, and the Republic of Korea
as to the introduction of ICT systems by type of operations

(%)

90
85.3 85.4
80 81.681.9 | 81.8gng |
71.8 74.0 2,45 75.2
70.9 688 (25— 07 707 20 71.1 70,
70 66.5 4.2 67.0 66.3 66.1 ]
(e 60.2 62.5
60 58.4 H ] 58.5 55.7
524 |52.2 .

50 496 |49.5

40

30

20

10

0 3 © o ©
O N oS & & o N < o
\\&&99 \e‘(\e Qé& qf:‘\)‘\ ) * 6‘4\0 9 © M £ /\’\’"\(\\ S ¢
A 2 N & © ) @' Qo
e X N N R J & o & S
« QS <& & 5 & S o o &
s ) & & 2 S ¢ of «
2 o' ® NS \D > o
OQA a& 06\3 C &P < Q,%\\Q RN
S X > o
QS
Bl Japan USA ROK

Source: “Survey on the Current Status of ICT Use by Companies” (Web Survey)



Figure 1-3-8 Purpose for introducing ICT systems Figure 1-3-9 Purpose for introducing ICT systems
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Figure 1-3-12 Implementation of e-commerce via PCs/mobile phones
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United States at 68.9%, followed by the Republic of
Korea (21.2%) and Japan (14.7%) (Figure 1-3-13). The
rate of introducing open source software (OSS) as the
server OS is the highest in the United States at 33.0%,
while the rate was 21.0% in Japan and the Republic of
Korea (Figure 1-3-14).

With respect to the shift from mainframe systems to
open systems, companies that “already conducted full
replacement/[are] considering full replacement” account
for 21.9% in the Republic of Korea, 20.1% in the United
States, and 17.7% in Japan. Companies that “already
conducted partial replacement/[are] considering partial

Figure 1-3-13 Introduction of telework
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replacement” account for 45.6% in Japan, 43.6% in the
Republic of Korea, and 36.4% in the United States.
Companies “continuing to use mainframes” account for
34.7% in the United States, 31.8% in Japan, and 26.0%
in the Republic of Korea (Figure 1-3-15).

The utilization rate of ASP services is the highest in
the Republic of Korea at 24.4%, followed by the United
States (20.5%) and Japan (12.6%), while that of iDC ser-
vices is the highest in the Republic of Korea at 27.9%,
followed by Japan (12.5%) and the United States
(10.8%) (Figure 1-3-16).

Figure 1-3-14 Introduction of 0SS
(Linux, FreeBSD, etc.) as the server OS

Japan ! 6| 146 | 221 20.2 | 145

.7110.6/ 9.8 25.8 15.2

ROK 16.8 33.1 11.5

40 60 80 100 (%)

I Already introduced

[1 Scheduled to introduce

[] Considering introduction

["1 Not considering introduction, but interested
771 Not going to introduce

[ Don't know

Source for Figures 1-3-13 and 1-3-14: Survey on the Current Status of ICT Use by Companies (Web Survey)

Figure 1-3-15 Status of the shift from
mainframes to open systems
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1 Progress of broadband

The number of broadband subscribers reached 18.66
million at the end of December 2004, increasing by
36.5% over the previous year. In this manner, broadband
is continuing to expand steadily (Figure 1-4-1). Among
the broadband subscribers, 13.33 million subscribe to
DSL, 2.87 million to cable Internet, and 2.43 million to
FTTH. Thus, DSL subscribers account for 71.4% of
broadband subscribers.

Looking at the transition in the quarterly net increase
of subscribers in 2003 and 2004, DSL subscribers
decreased from 1.377 million in the January-March 2003
term to 522 thousand in the October-December 2004

term, while FTTH subscribers increased from 99 thou-
sand to 401 thousand during the same period. Therefore,
FTTH is expected to further spread in the future (Figure
1-4-2).

When making international comparison of broad-
band diffusion, the number of broadband subscribers in
2003 was the highest in the United States with 27.15
million subscribers, followed by Japan (14.92 million
subscribers), the Republic of Korea (11.18 million sub-
scribers), and China (10.52 million subscribers).
Meanwhile, the broadband penetration rate in 2003 was
the highest in the Republic of Korea at 23.3%, followed
by Hong Kong (18.0%) and Canada (14.7%). The pene-
tration rate in Japan was 11.7%, raising its rank to sev-

Figure 1-4-1 Transition in the number of broadband subscribers
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Figure 1-4-2 Net increase in the number of DSL/FTTH subscribers
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enth place from ninth place in 2002 (Figure 1-4-3).
When the DSL and cable Internet fees in various
countries are compared by converting them into fees per
100 kbps, the fees in Japan are the lowest at 0.06 dollars,
followed by the Republic of Korea (0.24 dollars),
Sweden (0.24 dollars), and Taiwan (0.44 dollars)

(Figure 1-4-4).

2 Progress of mobile communica-
tions

The number of mobile phone subscribers at the end
of FY 2004 was 87 million (increasing by 6.7% over the
previous year), continuing to increase but slowing down.
The number of mobile phone Internet (Internet access
services using mobile phones) subscribers was 75.15
million (increasing by 7.8% over the previous year),
accounting for 86.4% of mobile phone subscribers
(Figure 1-4-5).

With regard to third-generation mobile phones, the
NTT DoCoMo group started W-CDMA services in
October 2001 for the first time in the world, then the
KDDI group started CDMA2000 services in April 2002

and J-Phone (currently Vodafone) started W-CDMA ser-
vices in December of the same year. The number of
third-generation mobile phone subscribers at the end of
FY 2004 reached 30.35 million (increasing by 81.8%
over the previous year), accounting for 34.9% of mobile
phone subscribers (Figure 1-4-6).

The rate of Internet users using wireless LAN is
17.1%, exceeding the 15.1% in the United States and the
7.3% in the Republic of Korea.

3 Progress of IP networks

The utilization rate of IP phones in households
increased by 5.4 points from 7.3% in 2003 to 12.7% in
2004. In addition, up to 69.1% of households plan the
introduction, so IP phones are expected to spread further
in the future (Figure 1-4-7). As for the toll-cutting effect
of IP phones, 46.0% of the users recognized a toll-cutting
effect, while 16.6% recognized no changes in tolls
(Figure 1-4-8).

The communications services that are most widely
used as trunk systems for corporate communications net-
works are “IP-VPNs” at 24.7%, followed by “Internet

Figure 1-4-3 International comparison of the number of broadband subscribers
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Figure 1-4-5 Transition in the number of mobile phone subscribers
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Figure 1-4-6 Transition in the number of third-generation mobile phone subscribers
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Figure 1-4-7 IP phone utilization rate for Figure 1-4-8 Toll-cutting effect of IP phones
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VPNs” (18.3%) and “dedicated lines” (15.1%). Compared
to 2003, the use of “IP-VPNs” and “Internet VPNs”
increased, while the use of “dedicated lines” and other
services decreased. This suggests that IP networks are
being increasingly used as trunk systems (Figure 1-4-9).

4 Diffusion of terrestrial digital
broadcasting

Terrestrial digital broadcasting, which was launched
in three metropolitan areas (Kanto, Chukyo, and Kinki)
in December 2003, has been steadily expanding its ser-
vice areas. The shipment volume of receivers supporting
terrestrial digital broadcasting also increased rapidly.
The cumulative shipment volume at the end of April
2005 reached 4,335,000 units (Figure 1-4-10).

5. Japan’s advantage in informa-
tion and communications equip-
ment and technology

The areas of ICT R&D that should be particularly
emphasized in promoting construction of a ubiquitous

network society in the future are: (i) new-generation net-
work technology; (ii) universal communications technol-
ogy; and (iii) ICT for safety and security.

A survey was conducted on Japanese ICT engineers
concerning the advantages of Japan, North America,
Europe, and Asia in major core technology in these three
areas. As a result, many responded that Japan had an
advantage in FTTH, next-generation mobile phones,
real-world networked robots, high-definition imaging
technology, home networks, and mobile equipment tech-
nology, while many responded that North America had
an advantage in the area of ICT for safety and security,
such as IP traceback technology, automated management
of network building/operation, and adhoc sensor net-
works (Figure 1-4-11).

Figure 1-4-9 Services used for trunk systems of corporate communications networks
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Figure 1-4-10 Shipment volume of receivers supporting terrestrial digital broadcasting
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Figure 1-4-11 International comparison of the advantages in ubiquitous network
related technology

x
4
S
=
@
c >
)
€O
235
=
S
[Tl
S8
2
=
)
=z

Next-generation mobile phones
FTTH
Optical switching/routing technology

XolP technology

Technology of common core networks
for fixed-line and mobile communications

Next-generation wireless IP networks
Ultrahigh-speed (1 Gbps) wireless LAN/PAN technology
Content/ semantic routing technology

Quantum communications and cryptography

20 40 60 80 100 (%)
152 | 87 0 130
23.8 19 200
[} 234
54.2 2308 15.3
35.3 | 98 1D 26.5
52.1 1743 174
57.5 06 195
47.3 3] 277
40.0 [ 113 ] 28.7

Real-world networked robots mﬂ 16.1

g Home networks m[ 10.5
"E High-definition imaging technology 13.3 I 19.5
E § Mobile equipment technology 14.9 15.3 MQ 15.3
£9

€8 CDN technology for high-definition images 22.4 I 16.8

<

g § Speech recognition/understanding technology ‘H 20.3

2 RFID tag data management systems 4.5 15/08 14.6
g

g Content development technology 55.4 Ma 24.0

Digital rights management infrastructure 58.5 [1 # 22.6

22 for biometric 52.2 d,Q 19.5
% i= Data mining for sensor networks 48.3 08 27.5

» o

5 % Automated of network building/op 62.4 I.C) HO 19.8
g

5 S Adhoc sensor networks 62.5 [4.2 [QB 18.3
- IP traceback technol 7.7 10 19.2

B Japan 1 North America [ Europe ] Asia [1 Other 1 Don't know

Source: Survey on Trends Concerning a Ubiquitous Network Society

30



1 Safe and secure ICT use

(1) ICT security incidents experienced by individuals
and companies

Among PC Internet users, 86.5% experienced ICT
security incidents during 2004. The most frequently
occurring incident was “spam” at 72.4%, followed by
“discovery of a virus” (43.1%) and “virus infection”
(20.3%).

A similar trend was observed in the United States
and the Republic of Korea as well. About 90% of PC
Internet users experienced some ICT security incidents,
and the most frequently occurring incidents were in the
order of “spam,” “discovery of a virus,” and “virus
infection.” Looking at the individual types of incidents,
“virus infection” was most frequently observed in the

Republic of Korea at 44.8%, followed by the United
States at 35.8% and Japan at 20.3%. In the United States,
where phishing has grown into a social problem recently,
“phishing mail” was experienced by 36.7% of users,
which is higher than the 9.7% in Japan and the 11.6% in
the Republic of Korea (Figure 1-5-1).

(2) Virus and unauthorized access

According to two companies aggregating and pub-
lishing virus incident reports, the number of virus inci-
dents reported during 2004 was 121,404, which is about
three times higher than the 43,384 incidents observed
during 2001 (Figure 1-5-2). In 2004, new viruses includ-
ing “Netsky” and “Bagle” spread widely.

Figure 1-5-1 ICT security incidents experienced by PC Internet users
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Figure 1-5-2 Transition in the number of virus incidents reported
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Among Internet users, 93.0% take some measure
against viruses and unauthorized accesses. The measure
most frequently taken is “using anti-virus software” at
63.1%, followed by “using caution when opening
attached files and HTML e-mail messages” (57.4%).

A similar trend is observed in the United States and
the Republic of Korea as well. More than 90% of

Internet users take some measure, and the most frequent-
ly taken measures include “using anti-virus software”
and “using caution when opening attached files and
HTML e-mail messages.” Overall, Internet users in the
United States are taking the strongest measures, followed
by users in Japan and users in the Republic of Korea
(Figure 1-5-3).

Figure 1-5-3 Anti-virus measures and measures against unauthorized access taken
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Figure 1-5-4 IT security measures taken by companies
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Companies taking some measure against ICT securi-
ty incidents account for 99.1%. The most frequently
taken measure is “installing a virus-checking program on
the PC or other terminals” at 75.3%, followed by
“installing a virus-checking program on the server”
(70.2%), “educating employees on the matter” (59.1%),
and “setting up firewalls” (58.3%).

Most companies in the United States and the
Republic of Korea also take some measures. When com-
paring the status of implementation of concrete mea-
sures, the implementation rate is high for U.S. compa-
nies in most of the measures. In particular, U.S. compa-
nies are advanced in operational and institutional mea-
sures such as “educating employees on the matter,” “for-
mulating a security policy,” and “conducting security
audits” (Figure 1-5-4).

(3) Spam

Indeed, 86.6% of PC users and 72.6% of mobile
phone users have received spam in the past. While more
than 70% of PC and mobile phone spam recipients
receive five or less spam messages per day, more than
10% of PC spam recipients receive 11 messages or more
per day.

In the United States, only 8.2% of mobile phone
users have received spam because mobile phone e-mail
is not in wide use, but 97.6% of PC Internet users have
received spam, and nearly half of them receive 11 spam
messages or more per day. In the Republic of Korea,
94.6% of PC Internet users and 79.0% of mobile phone
users have received spam, and the situation is generally
the same as in Japan (Figure 1-5-5).

(4) Protection of personal information

Among Internet users, 51.5% take some measures
for protecting personal information. Specifically, the
most frequently taken measure is “avoid disclosing per-
sonal information on the Internet” at 33.9%, followed by
“avoid careless downloading of programs” (25.1%) and
“refrain from entering credit card numbers” (23.7%)
(Figure 1-5-6).

The Law Concerning the Protection of Personal
Information came into force in April 2005, and business
operators handling personal information became obligat-
ed to use personal information only for the specified pur-
poses of use, acquire such information through appropri-
ate means, and take measures for safely managing such

Figure 1-5-5 Number of spam messages received per day
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Figure 1-5-6 Internet users’ measures for protecting personal information
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information.

In these circumstances, companies’ efforts for pro-
tecting personal information have made progress. When
comparing companies’ methods of managing personal
information in FY 2003 and FY 2004, greater efforts are
observed for all items. In particular, a considerably larger
number of companies have come to “formulate personal
information management rules and notify them to persons
concerned” (49.7%) and “limit use and viewing of cus-
tomers’ personal information” (40.5%) (Figure 1-5-7).

On the whole, measures against information leakage
by insiders have also made progress. The most frequent-
ly taken measures are to “limit entrance into the server
room” (74.7%) and “limit the removal of laptop PCs and
OA equipment from premises” (49.7%) (Figure 1-5-8).

(5) Challenges toward a ubiquitous network society
The “Policy Roundtable for Realizing a Ubiquitous
Network Society” divided the challenges in the shadow
of a ubiquitous network society into ten major divisions
such as privacy protection and security, and listed ten
individual challenges for each division, presenting a total

Figure 1-5-7 Companies’ methods of managing
personal information (multiple responses possible)
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of 100 challenges. Then, in order to clarify the priority
challenges among these 100, it conducted a question-
naire survey on experts and extracted priority challenges
based on two perspectives: the degree of impact on soci-
ety and the degree of insufficiency of measures. As a
result, 21 priority challenges were extracted including
“vulnerability of ICT networks,” “regional gaps in
advanced services,” and “illegal business practices using
networks” (Figure 1-5-9).

While a ubiquitous network society has positive
effects such as enhancing safety, security, and conve-
nience in people’s lives, it also has negative effects such
as the possibility of generating new problems related to
privacy or security. Therefore, Internet users in Japan,
the United States, and the Republic of Korea were asked
whether or not construction of a ubiquitous network
society, which has both positive effects and negative
effects, should be promoted. In the three countries, the
most chosen answers were those in support of promoting
construction of a ubiquitous network society, but differ-
ences were observed in awareness in each country. In
Japan, the percentage of respondents who answered

Figure 1-5-8 Measures against information
leakage by insiders (multiple responses possible)
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Degree of impact on society

Figure 1-5-9 Priority challenges toward a ubiquitous network society
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Figure 1-5-10 Approval/disapproval for construction of a ubiquitous network society
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“positive effects are larger, but the construction should
be promoted carefully, taking the necessary time to pre-
vent negative effects” was 75.1%, which is higher than
in the United States and the Republic of Korea. In the
United States, the percentage of respondents who
answered “negative effects are larger, so the construction
should not be promoted” was 23.4%, which is consider-
ably higher than in Japan and the Republic of Korea. In
the Republic of Korea, the percentage of respondents
who answered “positive effects are overwhelmingly
large, so the construction should be actively promoted”
was 23.4%, which is higher than in Japan and the United
States (Figure 1-5-10). This indicates that careful pro-
motion is supported in Japan, a considerable number of
people oppose the construction in the United States, and
proactive promotion is supported in the Republic of
Korea.

Furthermore, those who answered that construction
of a ubiquitous network society should be promoted
were asked about measures against the negative effects.
In Japan, the United States, and the Republic of Korea,
the most chosen answer was “while the government and
companies need to take institutional/technical measures
in advance in order to prevent negative effects, the
responsibility that users take for themselves is also indis-
pensable.” Meanwhile, in Japan and the Republic of
Korea, more respondents answered “the government and

companies need to take ex ante complete
institutional/technical measures in order to prevent nega-
tive effects, and should avoid relying on user responsi-
bility as much as possible” than in the United States. In
the United States, more respondents answered “it will be
sufficient to take ex-post measures whenever a problem
arises” than in Japan and the Republic of Korea. The
awareness of user responsibility tends to be stronger in
the United States than in the other two countries (Figure
1-5-11).

Figure 1-5-11 Opinions on measures against the negative effects of a ubiquitous

network society
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2 Current status of the digital
divide

Looking at the diffusion of major broadband services
by population of the municipality, ADSL is diffused to
100% of municipalities with a population of over 50,000,
92.3% of those with a population of over 5,000 and up to
10,000, and 54.7% of those with a population of 5,000 or
less. Meanwhile, FTTH is diffused to 93.1% of munici-
palities with a population of over 50,000, but only to
11.6% of those with a population of over 5,000 and up to
10,000, and 3.0% of those with a population of 5,000 or
less. In this manner, there are gaps in diffusion between
municipalities according to their population, and the
gaps are considerably wide for FTTH (Figure 1-5-12).

3 Backbone circuit

(1) Surge in Internet traffic

The MIC conducted an aggregation and trial calcula-
tion of Japan’s Internet traffic data with the cooperation
of seven ISPs (September - November 2004) and the
academic world.

The traffic of broadband subscribers has been con-
stantly increasing. Since the difference between the
downloading traffic (traffic from ISPs to subscribers)
and the uploading traffic (traffic from subscribers to
ISPs) is becoming smaller, ISPs can no longer construct
their networks with a premise that “general users mainly
use downloading services” (Figure 1-5-13).

Since traffic exchanges between the seven ISPs and
other ISPs are more frequently conducted through pri-
vate peering, etc. than through major domestic Internet
Exchanges (IXs), the traffic data for major domestic IXs

are insufficient for estimating the total amount of traffic
exchanged (Figure 1-5-14).

When the total amount of traffic of broadband sub-
scribers in Japan was estimated based on the seven ISPs’
41.1% share of the total “In” traffic at the major domes-
tic IXs (the total amount of traffic coming in from sub-
scribers to the major domestic IXs) and the 133.0 Gbps
traffic from the broadband subscribers of the seven ISPs,
it was assessed that traffic exceeding 300 Gpbs (133.0
Gpbs / 41.1% = 323.6 Gpbs) is moving on the Internet.

(2) Concentration of Internet traffic exchanges in Tokyo

According to a questionnaire survey conducted by
the MIC on the 14 major ISPs (February 2004), IXs’
total circuit capacity for public peering was 230.4 Gpbs,
out of which about 80% were concentrated in Tokyo.
Meanwhile, the total circuit capacity for private peering
was 278.2 Gpbs, out of which about 90% were concen-
trated in Tokyo.

Due to the concentration of traffic exchanges in
Tokyo, various problems are being pointed out, such as
deterioration of broadband services in the region and the
vulnerability to cyber attacks and large-scale disasters.
While many major ISPs and IXs conduct traffic
exchanges not only in Tokyo, but also in Osaka, etc. for
risk management, it would also be necessary to examine
the technical problems in shifting to a distributed net-
work mode in order to achieve stable operation of the
whole Internet.

Figure 1-5-12 Diffusion of broadband services by population of the municipality

(as of the end of March 2005)

Diffusion of FTTH services

0 20 40 60 80 100 O

Diffusion of ADSL services  Diffusion of cable Internet

40 60 80 100 O 20 40 60 80 100(%)

Over 50,000
(478 municipalities) 9 6.9

Over 10,000 and up to 50,000
(1,186 municipalities) : 63.5

Over 5,000 and up to 10,000
(783 municipalities)

5,000 or less
(676 municipalities)

88.4

00 80.8 19.2

45.3 86.7

BN Already available Not yet available

* The broadband services refer to ADSL, FTTH, cable Internet, and FWA.



Figure 1-5-13 Traffic by type of subscribers
(transition in the average monthly traffic from September to November 2004; Gbps)

In* Out*
Broadband (DSL, FTTH) N . . .
subscribers of seven ISPs 98.1 —~ 108.3 = 116.0 118.1 — 124.9 — 133.0
Other (dial-up, dedicated line, data center) . . . .
subscribers of four ISPs 14.0 ~15.0 ~ 16.2 13.6 = 14.9 — 15.6

* “In” indicates the traffic coming in from subscribers to the seven (or four) ISPs (uploading),
while “Out” indicates the traffic going out from the seven (or four) ISPs to subscribers (downloading).

Figure 1-5-14 Traffic exchanges between ISPs (transition in the average monthly
traffic from September to November 2004; Gbps)

In* Out*
tsher‘(’)i';:ls:;:f:::“ee"s‘:la&’:s 35.9 - 36.3 — 38.0 30.9 - 31.8 — 33.0
PR e w5-sa3
A 25.3 - 27.7 > 285 141154~ 16.7

*“In” indicates the traffic coming in to the seven ISPs, while “Out” indicates the traffic going out from the seven ISPs.
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