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OOverview of White Paper on Information and Communications in Japan

Part 1 Special Theme: ICT-induced and accelerated Disaster Recovery and Japan’s Re-birth
The Great East Japan Earthquake has exerted a large impact on the society and economy of Japan. Now, while Japan is facing various
challenges such as population decline and population ageing, the following activities are required for Japan’s re-birth. Taking them into
consideration, Part 1 gives a wide view of the methods and scenarios for the ICT to contribute to disaster recovery and Japan’s re-birth.

Chapter 1: ICT — Keystone of Economic Growth Strategy, and Its Expansion into the Global Market
Chapter 1 analyzes how the ICT as an economic growth engine as well as a GPT (General Purpose Technology) could contribute to the
Japan’s re-birth.

Chapter 2: Transformation of ICT Industries and Society, Induced and Accelerated by the “Smart Revolution”
Chapter 2 presents analysis and a wide view concerning the transformation of ICT industries, service structures, and users’ trends induced by
the now fully available ubiquitous network environment and the emergence of the smartphone.

Chapter 3: Lessons of the Great Earthquake and the Role of ICT

Chapter 3, through the analysis of information behavior during and after the Great East Japan Earthquake, presents a wide view on the role
of ICT for the construction of a disaster-resistant country.

Part 2 Update on ICT and Policy Outlook
Chapter 4: Current State of ICT

Chapter 4 presents the latest data that shows the current state of information and communications in Japan, based on statistics on the
approval-issuance activities and the business activities of the Ministry of Internal Affairs and Communications in FY 2011.

Chapter 5: Outlook for Information and Communications Policies
Chapter 5 describes the latest policy trends related to the information and communication field in FY 2011, focusing on the activities of the
Ministry of Internal Affairs and Communications.



Chapter 1: ICT — Keystone of Economic Growth Strategy, and Its Expansion into the Global Market

From the view point that ICT is an economic growth engine and as a GPT (General Purpose Technology) occupies the key-stone position in growth strategies and
problem solving, Chapter 1 provides analysis of the situations and challenges of Japan’s ICT in two different aspect, the industry and the users of ICT.

1. Global Trends suggesting the Relation of ICT with Economic Growth

Even in the countries where the literacy rate is 50 to 80%, mobile phones or the Internet are widely used; it suggests that ICT is expected as_a tool for escaping from poverty.
(5p4)

The world-wide ICT market has expanded at the annual-average growth rate of 5.2% (more than twice Japan’s rate), especially 7.2% in Asia-Pacific Region; the potential growth
power of ICT is large.(="p.5)

Countries or regions, in order to take advantage of the potential growth power of ICT, have been promoting strategic activities focusing on the enhancement of broadband
environments or utilization of ICT. (=p.5)

2. Trends in the Countries surrounding Japan

International ICT indices show a “sluggish Japan”, Japan is losing its advantages in telecommunication infrastructures and also falling behind in availability and utilization.

(=p.6)
On the other hand, Japan has advantages of having skilled and sophisticated domestic users and having mobile industries based on the widely-used mabile Internet. (= p.7)

3. Economic Growth Driving Force and International Expansion of ICT Industries

Japan’s ICT industries have steady good performance in the software/service sector, but are sluggish in the hardware sector (particularly in exports); the industries are becoming
domestically oriented.(="p.8)

Japan’s ICT corporations are gradually sliding down in the corporate ranking measured by stock-market capitalization or sales growth rate. (=p.9)

While the worldwide telecom-service providers or ICT vendors are seeking growth by entering into overseas markets, including those in developing countries, the pace of overseas
market cultivation by Japanese corporations is slow. (=°p.9)

In the current situation where Asia has become the world-workshop, U. S. ICT manufacturers have been successful by adopting business strategies based on international
specialization, such as EMS, in their globalization.(=p.9)

4. Challenges for ICT User Sector Growth

In countries around the world, ICT has contributed to economic growth: the informatization factor of capital equipment provides positive impacts through the improvement of labor
productivity. (=°p.10)

The growth in the information capital and TFP (Total Factor Productivity) has contributed to the GDP growth of Japan; ICT also has strongly contributed to TFP growth (=p.10)
Readiness index for informatization in Japan shows great variation sector by sector. Compared with other developed countries, the level of variation is similar to the situation in the
U. S. in the early 90’s. (=°p.11)

The corporations that undertook corporate innovation-activities combined with ICT introduction have enjoyed larger ICT-effects; such combination is the key to realize ICT effects.
(=p.11)

ICT-effects have been proven by the education/medical organizations that have forwarded ICT programs. Particularly in the medical sector, ICT is expected to provide a wide
variety of effects, including reducing the burden on the patient / medical organization side, the stable supply of local medical services, the improvement of medical services, and the
optimization of medical expenditures. (="p. 12)

As for ICT utilization in the public sector, the largest challenge is the improvement of the residents’ recognition of the value and purpose of ICT introduction — in almost all
the local governments, less than half of the residents recognize the purpose. (= p. 13)

ICT utilization is highly expected to contribute to local community development — more than 70% of the local governments have responded affirmatively; however ,they have
pointed-out obstacles, such as lack of budget, few numerical data or implementation examples to prove ICT effects, or shortage of personnel resources to promote the introduction. (=p.
14)




Chapter 2: Transformation of ICT Industries and Society, induced and accelerated by the “Smart Revolution”

Chapter 2, from the standpoint that the combination of the now fully available ubiquitous networks environment with the utilization of a vast amount of
information through the proliferation of smartphones should be considered as a “Smart Revolution,” analyzes, from the side of the industry and the users, its
potential power driving the economic growth

1. The ubiquitous network environment is now fully available and the smarter is leading to the “Smart Revolution”, but various problems being exposed

@ The ubiquitous network environments, now available through the Internet that has become part of the social infrastructure, combined with the capability of distributing and utilizing a
vast amount of data — Big Data, is leading to the “Smart Revolution.” (=p.16)

@ Threats from cyber attacks, of which the targeted attack is most serious, have been realized as actual threats; while 97% of corporations have prepared security measures, the more
powerful measures are being prepared through the tight collaborative actions, including the government and the private sector. (=p.17)

@ Recently, the international discussions on what cyber space should be or how it should be regulated has expanded, and Japan has actively participated, provided useful information,
and sent messages. As a result, the Japan- U. S. joint statement mentions that the collaboration of both countries will be strengthened. (=°p.17)

@ The utilization of Big Data will greatly improve the potential power of ICT; while the U. S. has already started strategic activities, Japan is focusing on it as a national strategic resource.
(=p.16)

2. “Smartphone Economy”: the structural transformation of ICT industries and users led by the proliferation of smartphones

@ The smartphone market grew from 2009 to 2011 by 270% world-wide, 420% in Asia-Pacific; the majority of that growth has been captured by Apple and the companies of China,
Taiwan, and Korea (they belong to the Android Group). Japanese telecommunication carriers are accelerating the shift of their business into smartphone services and the fields where
added-value will be expected by cross-industrial collaboration. (=°p.18)

® Japanese ICT industries (Internet-related industries) are distinctive because more than 50% of their revenue is network-related, especially mobile networks. In the U. S, on the
contrary, revenues from the upper layer or terminal layer are significant. (==p.19)

@ The debut of smartphones has led the industries into “competitions among eco-systems”; the strategy is, first acquiring the platform (terminal OS or application-store), adding
application vendors, and finally guiding users into their own eco-system. As users shift to smartphones, the ratio of usage of services available on their phones, such as search and music
distribution will increase. As a result, especially for movie distribution, Google or Apple are more likely to be used.

® The proliferation of smartphones or other information terminals has stimulated the use of services available on the Internet, such as electronic commerce. The annual economic
ripple effect of the money consumed in the service, advertising, and terminal markets is about 7.2 trillion yen, and 338 thousand jobs are created annually. (=p. 21)

3. The switchover to digital terrestrial broadcasting and acceleration of smart TV and broadcasting-social-media collaboration
® Smart TV, especially through broadcasting-social-media collaboration, will potentially contribute to the expansion of broadcasting media through, for example, communicating
directly with the individual members of the audience or increasing advertising value. In June, 2012, MIC drew up the basic strategies for international-standardization, technical
development, and expansion of the user-base of smart TVs.
® The Japanese people, especially those in their 20°s, highly recognize the Internet as media (=p. 24) ; at the same time, for document-oriented media, social media leads over
newspapers/magazines for evaluation as “entertainment” and “gossip source.” (=p. 25)

4. Toward the steps to accomplish new growth (summary of Chapter 1 and 2)

@ Japan has maintained its lead in mobile industries, while it proceeds slowly in the ICT field; the first thing we have to do is to get rid of the illusion that Japan has a lead in the field,
and then invest there to have more power for growth.

@ Japan’s ICT industries are becoming domestically-oriented; powerful management strategies with a view toward the global market are required to proceed into the global market taking
advantage of systematic strengths, such as the combination of hardware with software, and the collaboration of corporations on the user-side and ICT vendor-side.

® The economic impacts of ICT introduction have been proven; in the public sector, the significance of ICT proliferation and promotion should be positively recognized and accepted as
indispensable.

® The proliferation of smartphones and other information terminals should be used as a trigger for the economic growth of Japan as a whole; in addition, because the international
standardization of the common platforms, such as HTMLS5 is becoming more important, Japan should proactively participate in the standardization activities, taking into account the
expected expansion of smart TV, which is expected to emerge as a growth area.




Chapter 3: Lessons of the Great Earthquake and the Role of ICT

Chapter 3, focusing on the role of ICT, presents an analysis of people's information behavior during and after the Great East Japan Earthquake in
the disaster and the neighboring areas, and also discusses the business continuity of the local governments and private sector at and after the
earthquake.

1. Information behaviors and usage of ICT in the disaster areas

Evaluating the media: during the time of the occurrence of the earthquake, radio broadcasting was highly evaluated for its capability of instantaneous information-delivery; for the
period just after the occurrence of the earthquake, mobile phones and e-mail were positively evaluated for their bi-directional features, and also terrestrial TV broadcasting for its
image-delivery features. (= p. 27)

Media-utilization rate: as for information gathering on the earthquake and tsunami, media with high-instantaneous capacity and broadcasting features were highly used; however, the usage
rate of radio-broadcasting, the highest rated among the media, was just over 40%. (= p. 27)

Utilization of the Internet: some skilled users realized information gathering and communication with a region-specific and instantaneous information-provision capability. (=p. 27)
Evaluation of mobile phones: mobile phones, having been so highly evaluated as ready-to-use information terminals that most people evacuated with them, were highly criticized in terms
of the serious negative-effects caused by their inability to be used for more than several hours. (=°p. 27)

2. Information behaviors and usage of ICT in the neighboring areas

Initial media used to learn of the earthquake: TV is ranked the highest with a ratio of 53.4%; on the other hand, social media are ranked low, for example the usage ratio of SNS was
0.9%. (=p. 28)

Most valuable media for obtaining disaster-related information: TV with a ratio of 63.1%, ranked far higher than other media. (="p.28)

Media to obtain necessary information: according to the answers to the questionnaire, news-sites, with a ratio of 87.3%, ranked high at almost the same level as TV (88.2%). (=p.
28)

PC-mail and PC-web: only 22.1% and 11.3% respectively chose the answer “totally disconnected”; those media were in usable conditions. (= p. 28)

3. Activities for business continuity and utilization of ICT during and after the earthquake

After the earthquake, about 70% of the local governments decided to enhance the utilization of the Internet; it shows that they have altered their policies. (==p. 29)

In terms of the preparation of BCPs (Business Continuity Plan), almost 40% of the prefectural governments have prepared their plans; however, only 3.5% of the town / village offices
have such plans. (=°p.29)

As for the private sector, while large-sized enterprises have promoted BCP preparation (43.3%), medium/small-sized ones have been reluctant (14.0% BCP preparation rate); it shows
that BCP preparation has not been uniformly promoted, depending on the corporate size. (= p. 30)

After the earthquake, 79% of the local governments decided to consider the introduction of cloud computing, while 45.2% of the large-sized private enterprises and about 60 percent
of the medium/small-sized enterprises have not; it shows the policy difference between public and private organizations. (=p. 29, 30)

4. Lessons of the Great Earthquake and utilization of ICT

At the time of disasters, prompt and firm information-provision by multi-dimensional delivery means that preventing information *“air pockets” is vital; such means include the
Internet and social media, as well as broadcasting and mobile phones.

As for mobile phones, because they are accepted as the most ready-to-use information terminals, the enhancement of the disaster-resistance of their network systems and simultaneous
enhancement of terminal features is required in order to ensure the higher availability at the time of disaster.

In terms of business continuity at the time of disaster, the recognition-gap concerning its importance among sectors should be eliminated. At the same time, the implementation of cloud
environments that can be relied on by local governments and the private sector is required.

For disaster-recovery and reconstruction, based on a futuristic view, cutting-edge ICT should be employed for the construction of future-oriented safe and secure communities; the
creative-reconstruction-support projects employing ICT, such as smart-grid-communication infrastructure or the Tohoku-medical-megabank, should be promoted.
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Globally Expanding Growth Potentiality of ICT (1)

belong to developing countries.

poverty.

@ ICT is expected to be used as a GPT (general Purpose Technology) — an effective tool in every field.
@ Even in developing countries, use of mobile phones and the Internet expands; at the present point, 80% of mobile phone users and 60% of the Internet users world-wide

@ Even in the countries where the literacy rate is 50 to 80%, mobile phones or the Internet are widely used; it suggests that ICT is expected as a tool for escaping from

Methods and Scenarios of ICT’s Contribution to Growth

)

Social Problems (Constraint Conditions to Growth); ICT drives the solution
(Example: Ageing Society with a Declining Birthrate, Budget Deficit, or Local-
economic Decline)

ICT that is leading Economic Growth
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Relationship between ICT-adoption Rate and Literacy Rate

@ In the countries and regions with a literacy rate of 50 to 80%, use of mobile phones or communication-
network begins to expand.
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®Expanded from 720 million in 2000 to 5.36 billion in 2010.

®Expanded from 390 million in 2000 to 2.03 billion in 2010
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®The economic gaps seem to close through mobile phones and other information terminals.
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Globally Expanding Growth Potentiality of ICT (2) 5

@ The world-wide ICT market has expanded at the annual-average growth rate of 5.2% (more than twice of Japan’s rate), especially 7.2% in Asia-Pacific
Region; the potential growth power of ICT is large.

@ In addition, use of daily-life related ICT services such as mobile-financial services has become popular and familiar, especially in low-income countries.

@ Countries or regions, in order to take advantage of the potential growth power of ICT, have been promoting strategic activities focusing on enhancement
of broadband environments or utilization of ICT.
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Trends in the World Countries surrounding Japan (1)

ICT infrastructure development and dissemination

@ International ICT indices show a “sluggish Japan”, ranked at around 15th or below.

@ Japan is losing its advantages in telecommunication infrastructures and also falling behind in availability and utilization.

Ranking Trends in Major International ICT Indices

@®International ICT indices show a “sluggish Japan”
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| LTE-introduction Trends in the world |

®Having led the world in LTE development, Japan is losing the lead rapidly.

2009
(2 countries)

2010
(12 countries in total)
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(27 countries in total)
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* Countries were color-coded as of April 12, 2012

(34 countries in total)
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Beyond 2013

Global shares of LTE service
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in another
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1%
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23% 63%

Fixed-line Broadband Penetration Ratio, FTTH Ratio, and Personal-user
Population Ratio

@ Still at the highest rank in FTTH, Japan is in danger of being surpassed both in broadband and the

Internet.
FTTH Ratio 2007 Bubble-size is proportional to the FTTH Ratio 2010 Bubble-size is proportional to the
(%) ratio of the number of Internet ro (%) ratio of the number of mobile
users to the population (%) (%) phone users to the population (%)
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Fixed-line broadband adoption ratio (%)

* Broadband here refers to a high-speed communication line with a speed of more than 256 kbps for upward, downward, or both directions
(based on the definition by ITU).

Trends in Mobile (Mobile-Internet, 3G, Mobile Phone) Penetration

®|n the 3G-ratio and mobile-Internet ratio, Japan is leading the world, but running is not far ahead of

2007 Bubble-size is proportional to the

number of mobile phone users

Korea.
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Trends in the Countries surrounding Japan (2)
ICT utilization and Market

apparent.

used mobile Internet.

@ In terms of ICT utilization, Japan is gradually falling further behind, especially in the private and public sectors, where the lag has become

© On the other hand, Japan has advantages of having skilled and sophisticated domestic users and having mobile industries based on the widely-

Utilization in Public Sector

@ In terms of the Internet-based business communication
between public sectors, Japan is ranked lowest among the

18 countries investigated.

Internet-facility Available
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Ratio of Citizen-to-Public Organization Internet-access
United Nations "E-government Development Index Value™
®The “UN E-government Development Index” is a
measure of the capability of an individual government to
build policies for e-government and execute plans.
®The evaluation of Japan, with regard to the basic services
is as high as that of Korea; however, it is behind with

regard to the supply of utilization services.
(Index (Rank))

Japan | Korea Description
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formation Servi prepared; linkage to the
o = e 100 100 ministry-sites or local
1 1 government-site is
prepared.

M

R&D Investment on ICT

anufacturing / Service

@ Japan is behind in terms of the shift to ICT procurement

/ service
2008 The size of each bubble
ICT service investment (R&D%: represents the R&D
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Exports of ICT hardware
or services

® Japan’s export ratio is low both in hardware and in service.
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| Internet Advertisement and Internet Music-distribution |

® Although leading the world in terms of the Internet marketization of Internet services such as
advertising or music distribution and having kept the lead,,other countries are catching up.

Music distribution
market (% of GDP)

2007

The size of each bubble
represents the size of the online

game market (% of GDP).
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| Consumer Sophistication and Domestic Market-size |

® Japan is ranked highest in consumer sophistication, and next to the U. S. and China in domestic

market-size.
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@ Japan’s ICT industries have steady good performance in the software/service sector, but are sluggish in the hardware sector (particularly in exports); the
industries are becoming domestically oriented.

@ Japan’s ICT-export-coefficient, having remained positive for many years, was negative in 2011, especially in video equipment (TVs, etc.) and
communication equipment (mobile phones, etc.)

ICT Industries’ Economic Ripple Effects

® The ripple effects by the service sectors, such as information-services or telecommunication-

services, are growing steadily, but those of the hardware sector are declining.

will . . . .
" [Trends in the amount of production induced] (10thousand) LTTeNds in the number of jobs created]
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ICT Industries” Domestic/External Demand

®The domestic demand for information services or telecommunication services show steady

growth; on the other hand, the foreign demand, especially for hardware, is declining.

Trade Specialization Index

®|CT industries’ trade specialization index is below zero in 2011, particularly in video and
telecommunication equipment.
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Export / Import Trends in TVs, Mobile Phones, and PCs

®Recent imports of TVs and mobile phones have become a surplus, following the trend of PCs
which has long been on a surplus trend.
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Economic Growth Driving Force and International Expansion of ICT Industries (2)

[

on international specialization, such as EMS, in their globalization.

@ Japan’s ICT corporations are gradually sliding down in the corporate ranking measured by stock-market capitalization or sales growth rate.

@ While the worldwide telecom-service providers or ICT vendors are seeking growth by entering into the overseas markets, including those in developing
countries, the pace of overseas market cultivation by Japanese corporations is slow.

@ In the current situation where Asia has become the world-workshop, U. S. ICT manufacturers have been successful by adopting business strategies based

Trends in Sales TOP 100 ICT Corporations in the World
@®The total sales of Japan’s ICT corporations is shrinking.
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Trends in Overseas Market Penetration of Telecom-service Providers

Trends in Overseas Market Penetration of ICT vendors

® The overseas-market-sales ratio of Japanese ICT vendors is 20%, lower than that of U. S. corporations (48%)
and European corporations (57%)
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®Telecom operators with a high sale-ratio to the GDP are seeking sales expansion through

EMS Ratio vs. World-wide Share of LCD-TVs or Mobile Phones Manufacturers

@ Korean corporations have acquired a large share through domestic production, while U. S. corporations have been

lobalization.
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@ In countries around the world, ICT has contributed to economic growth; the informatization factor of capital equipment provides positive
impacts through the improvement of labor productivity.

@ The growth in the information capital and TFP (Total Factor Productivity) has contributed to the GDP growth of Japan; ICT also has strongly
contributed to the TFP growth.

Factor Distribution in rete of change of Labor Productivity | ICT’s Contribution through its Information-capital Growth and TFP Growth to GDP Growth |

™
itati itati | Capital
- Quantitative X _Qualitative ] I
— i improvement of X TFP improvement X accumulation
expansion of labor p obor . p (e
S —

®In various countries (i.e. Japan, US, UK, Germany and Australia), the informatization factor
of capital equipment positively contributed to the labor-productivity growth
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situation in the U. S. in the early 90’s.
ICT effects.

advantage of ICT introduction.

@ Readiness index for informatization in japan shows great variation sector by sector; compared with other developed countries, the level of variation is similar to the
@ The corporations that undertook corporate innovation-activities combined with ICT introduction have enjoyed larger ICT-effects; such combination is the key to realize

@ Only about 20% of corporations in Japan have ClOs; however, the corporations that do have CIOs and involve them in the corporate management have taken full

Informatization-investment Progress Index*

By industry

@There is a large gap between the high-level industries
(e.g. transportation/telecommunication, electric
machinery) and the low-level industries (e.g.
agriculture/forestry/fisheries).
(transportation/telecommunication in 2000=100)
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By country

@ Japan stays at the lowest level, the same as the
level of the U.S. in the early 1990s.

(United States in 2000=100)
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* Informatization-investment Progress Index: An index which represents the degree of progress in informatization, obtained by estimating the gap
in marginal productivity between general capital and information capital, and calculating and indexing the inverse of the estimate.

| Relationship among Utilization of ICT, Innovation Activities and ICT-introduction Advantage

@ Industries which use ICT more actively enjoy the greater advantage of the introduction of ICT and carry out
corporate innovatigg activities more vigorously.

~ Size of each bubble represents the total score for ICT-effects acturing (large)
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ICT-introduction Advantage through
ICT-and Business Innovation

@ ICT-effects can be achieved through the
combination of ICT introduction and business
innovation activities.

Total score for ICT-effects o
(6 categories, 3 points for each; 18 points in total)

ICT-introduction Advantage through CIO’s
involvement in Management Policy

@ Corporations that have C1Os and involve them in
corporation management have taken full advantage of ICT
introduction.

Score for ICT-effects
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© ICT-effects have been proven by the education/medical organizations that have forwarded ICT programes.

@ Particularly in the medical sector, ICT is expected to provide a wide variety of effects, including the reducing the burden on the patient /
medical organization side, the stable supply of local medical services, the improvement of medical services, and the optimization of medical

expenditures.

ICT-introduction and its Effects: Educational Organizations

®Front-running organizations reply “We take advantage of ICT.”
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rate of students

to use ICT equipment
with students parents
Improving methods for [
other schools

Activating information
dissemination

Improving students' ability
Activating commumcalions
Activating interactions with

Effect on students Effect outside the school

ICT-introduction and

its effects: Medical organizations

®Front-running organizations reply “We take the advantage of ICT.”

(%

90

-

@
&

w
-}

ICT-introduction effects
(Rate of "very effective” and "effective")

=

ICT introduction (low)
8 n=151)

ICT introduction (high)
D(n:ies)

1041

o

staff

clinics

Advancing [77]
collaboration i

Advancing
medical service:

Activating
information sharing
among medical care

collaboration in
medical services with
other hospitals and

nursing care fa

Within the hospital L

Advancmg
collaboration i

medical services wi
fee bills

testing institutions
and pharmacies
medical fee receipts
Increasing efficiency
in preparing medical
Reducing working [T7]
hours and improving
working conditions [~
for medical care staff
Reducing working
hours and improving
working conditions
for medical clerks

Outside the hospital

Effect in information sharing and medical collaboration

Effect in improving clerical work processing Effect i reducing working hours

Effects of EHR Utilization

® Most significant replies on the effects of electronic health records (HER) are the quality-improvement of medical service or
medication teaching, and the efficiency improvement of transaction-processing.

[Medical organizations]

| ] strengthening collaboration Increasing efficiency in [
-~ Lamong medical organizations

875

=48

[Iimproving quality of medical services
[ Insreas nthe number u'au%uems ﬁ?’ day resulting from the

e for seeing edch patie

st o procesiy L] Others

[Pharmacies]

=45

[ 1 improving the quality of medication teaching
1 Reducing the time for inputting prescription data
1 BEgHEanG fipei g dnputing prescrip

] trenatrening coltoration
L= among medical organizations

[ Increasing effciency in
L clerical work processing

ICT effects in medical sector

® |CT-introduction effects in medical sector are evaluated in terms of 25 items; out of them, 16 items are quantitatively
evaluated, for example at present 104.31 billion yen for medical expenses, and 331.71 hillion yen for social benefit.
® |CT-introduction effects are expected to grow along with the improvement of the adoption rate.

Beneficiary: Patients

Beneficiary: Medical organizations/care service providers

Systems

Expected effects and benefits

EMC, EHR

Proper charging of medical expenses
Avoiding physical load

Systems Expected effects and benefits

ncreasing safety and guality of emergency care

Receipt computer, EHR

Receiving high-quality medical services

< Standardizing and increasing the efficiency of

EMC (including the cloud ' 1
medical practice

services)

.

Receipt computer sophisticating BCP

In-house information system

Reducing time for waiting

Telemedicine system

Proper charging of medical expenses

Telemedicine system Increasing revenues

Proper charging of medical expenses

Reducing expenses for outpatient treatment

SPD (supply, processing, and
distribution) system

Reducing material costs

Health management services

Medical-related web services

Proper charging of medical expenses

Receiving high-quality (or suitable) medical
services

Beneficiary: Insurers

Reducing film costs

Reducing general costs

In-house information system

Reducing personnel costs

Improving the working environment

Systems

Expected effects and benefits

EMC

Increasing safety

EMC, EHR

Proper charging of medical expenses (insurance
benefits)

Operation support system Improving the working environment

On-line billing system

Reducing operating costs

Telemedicine system
Health guidance support

Proper charging of medical expenses (insurance
benefits)

Beneficiary: Others

Systems Expected effects and benefits

On-line billing system Reducing operating costs

Increasing development efficiency, developing

EMC/receipt computers . X .
innovative equipment

system
Health guidance support » Reducing costs for health guidance (including
system ogutsourcing costs)

* Items within yellow frames are items subject to quantitative evaluation and others are items subject to qualitative evaluation. Estimate values of the effects are calculated on the basis of

the current diffusion rate.
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User Recognition and Appreciation of Public ICT Service

13

| Recognition Rate of Public ICT-service Names l_

® Services other than tax-related services are not so well
recognized; they are recognized by less than 50%.

Usage Rate of Public ICT Services

@ As for ICT utilization in the public sector, the largest challenge is the improvement of residents’ recognition of the value and purpose of ICT introduction — in almost
all the local governments, less than half of the residents recognize the purpose.

@ To the question “Do you want to use ICT?”, more than half replied “No.”; it shows a significant gap with the satisfaction ratio among the respondents having actually
used the services via ICT (almost 80%).

@ As for the questions concerning the reason for not wanting to use ICT, “Not experiencing inconvenience with the conventional system” is the most frequent reply; the

respondents having no experience of receiving ICT-based services do not feel any advantage in stopping use of the conventional system and actively shifting to new
Services.

® Services other than tax-related services are not so
frequently used: they are used by less than 10%.

Why Not Use Services: Comparison of Local Government [~
Responses with Residents Responses

0 20 40 60 80 100 (%)
E-filing
(n=1593) 47.8 ‘ 522
Tax filing and payment 5
(n=1,603) w2 il
Health management
(n=1,589) 28.0 ‘ 720
Telemedicine
(n-15¢0)| S48 ‘ it
On-line teaching materials
(n=1,584) 432 56.8
E-learning
(n=1,586) 485 5118
| [T Know [T Do not know

User Satisfaction

® “Not interested in using next time” is overwhelming, despite

the high satisfaction.

0 ___ 20 40 G0 80 100 (%)
E-filing |5; PO | an
Tax filing and payment : |11 2| 50,2 | 206 '
Health management |2.2 6141 | 366 ‘
Telemedicine |02 586 [ 411 |
On-line teaching materials |4. 3 el | I 428
E-learning 9.0| 49.6 | 414
----- MN=1625
=] Have used [ Have not used

771 No need to use

Interest in Next-use

® “Not interested in using next time” is overwhelming, despite
the high satisfaction.

O .20 40 .60 __ .80 100 (%) 0 20_____.40 60 80 100 (%)
E-filing! \ E-filing!
(—g2) 54.3 ‘ aro | H 22 motsanl 412 588
Tax filing and paymentf - | Tax filing and paymenti 5
(n=180) : 478 ‘ 356 :‘12.2” 4.4 (n=1 545)5 41.0 59.0
Health mana ement | Health management;
<”g_36) %22 ‘ i : ‘ Yosy (n:19536): S0 ‘ il
Telemedlcme 3 Telemedicinei
(n= 4) 50.0 25.0 525'0 (n=1 529): 235 76.5
On-line teaching materlals‘ On-line teaching materialsi =
(n-69) || 232 itlh 8.7 (n=1520)|| 225 ‘ 775
E-learning: I~ ‘ i E s | a4 E-learning! [
{n:145J 8 | 4 - (n=1,517)" 239 ‘ ! 761
------------------------------------ et
S hat S hat issatisfi
[ satisfied [T giiofied” T Gisarishie EMD'Ssa“Sf'Fd [ Interested in using  [III] Not interested in using

@®“Satisfied with the conventional system; no inconvenience,”

is the most frequent

reply, higher than anticipated by the local governments.
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The available -
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Cannot trust the Not sure if the
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@ ICT utilization is highly expected to contribute to the local community development — more than 70% of the local governments have responded
affirmatively; however, they have pointed-out obstacles, such as lack of budget, few numerical data or implementation examples to prove the ICT effects,
or shortage of personnel resources to promote the introduction.

@ Many of the local governments pointed-out the importance of strategies for managing their local community, and data — numerical proofs and cases —
available for preparing and executing such strategies and plans.

o gomtle of the front-running local governments undertake activities, such as hosting data-centers specialized to local-business services, or social-game

evelopment.

State of the activities for ICT-based [ What is the most promising field in ICT- [ p?rtgég&futgﬁ a7 Stra?eagi‘lzgﬁgbzggggr:”an 4 [ 'CT Introduction in
local community development based local community development? execution for the local- plan-execution Data Utilization
- community management
®More than 70% responses are affirmative. ®Safety and Security, health-care, and local ® Many of the local government have pointed-out the importance of strategies and data — numerical proof,
businesses are ranked high. evidence or example-cases available for the strategy preparation and plan-execution, for the local-community
Don’t know the terms “smart Altrea?y advancing the 0 20 40 60 (%) management o
activities i ; i rea
cities” and “smart towns.” / % Safety and security (crime Mot interested and Not interested and using IET
126% T 2% consiadatons o detrrence and enhancernent 409 felng o necesiy . mes2 s oy b

undertake the activities
3.4%

Already prepared
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are implementing

(and considering)
and implementing
the strategies

20.8%

/

Health-care, education and
other aspects of daily life

Agriculture, forestry and
fisheries industry and local 29.8
industries

14.1%

Interested anthcurrently
gathering inforhation

currently making
concrete studies ol
the strategies
13.2%

Aware of the
necessity but have yet
to make concrete
considerations
B2.9%

Feeling the necessity but
have yet to utilize

685.1%

Feeling the necessity but
have yet to utilize

B85.9%

Infrastructures including
energy

Interested but have undertaken no
particular activities
54.8%

Public transportation 19.2

T o Sy s iy
Others —‘ 3.2 =848 - — of data utilization. _ _
| (Reference) Cases of hosting data-centers specialized to local business-services
| Eight Severe Problems in ICT-driven Local Community Development | é;”:ﬁtmgﬁ'rgg;;gg@emnk";fm

that utilizes the cool
Cit

® L ack of useful data or shortage of human resources, as well as budgeting, are listed as problems.
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RApil20LL niernet INHAUNe 6oy RTH
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1 .
fsuffiient budget 499 5 s | E%%a{'e%;ﬁsg;.“"%sm Blmgte
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persons and juveniles

Appropriate responses for residents’ privacy in collectingdata """} N6
and information |

Few case examples to use in confirming the effectiveness 308
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CHAPTER 2: TRANSFORMATION OF ICT INDUSTRIES
AND SOCIETY, INDUCED AND ACCELERATED BY
“SMART REVOLUTION”
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Schematic Diagram of “Smart Revolution”
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@ Now fully available ubiquitous network environment, backed-up by the Internet, that has become part of the social infrastructure, combined

with Big-Data utilization, is leading to the “Smart Revolution.”

Rapid Growth of the Internet Band-width

Predicted smartphone-ratio in the world-wide total sales of mobile phones;

from 26.6% in 2011 t0 51.8% in 2015

(Gbps)
60,000 54,926 popu\llgggla(i‘i,;ir(ljgf the
Internet & mobile
phones
50,000 -
55%
40,000 - J Esy
Expanded 2228
i mate than SEaE
30,000 xfold §§§ g
€35
20,000 - EQE
10,000 - 8.714 -
0
2007 2011

Europe

(Upper) 2011
t

Mobile phones become
part of the foundations for
developing countries)

31,495Gbps

(Lower) 2007

development (including in

Rapid Growth of Smartphones

Integration of network
environments (cloud,
wireless)

Cloud
«All information is distributed
and stored on the network

Wireless
Linkage between wired &
wireless due to Wi-Fi proliferation
* Switch to digital broadcasting links
and broadcasting

Progress of Smarter at every level: networks, media, services & devices

Now fully available ubiquitous network environments

*Resolution of socioeconomic issues and higher added-value
services through swift collection & analysis of the huge
volumes of data distributed via & store

Evolution of
devices (multi-
screen, M2M)

opularization of smartphon@

x Establishment of 9%
social services
etc.

*Access anytime, anywhere,
with PC-equivalent functions

_Social
*Realizing links with
everyone

Possibility of M2M
communications
*Everything becomes
connected

=
o
=
=
o
>
(5]
=
+—
=
©
S
(92]

Merger of ubiquitous and smart functions

Utilization of Big Data

on networks

T

&Caribbean
724Gbps

1(6.3 times)
114Gbps

Expansion of the distribution, storage & utilization of digital data

- 15

5 billion mobile phone handsets in use (2010)

30 billion items of content are shared on Facebook
each month

With a 5% increase in IT expenditure, a 40%
increase in data is created annually

®The U. S. government released this March
the Big Data Research and Development
Initiatives.

®The Science and Technology Policy
Bureau, preparing the initiative, joined by
the 6 organizations (including the NSF),
will invest more than 200 million dollars
for the R&D of utilization of Big Data.

®The bureau is inviting private
organizations.

Expected to add $300 billion of value annually in
the US healthcare sector (double the annual
healthcare costs of Spain)

Expected to add €250 billion of value annually in
the EU public sector (more than the GDP of Greece)

Use of data on the location of individuals is
expected to create $600 billion of consumer value
annually

60% improvement in operating profit anticipated
in the retail sector




Problems emerging with the Internet's transformation as Social Infrastructure
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@ Along with the Internet becoming part of the social infrastructure, a variety of problems, such as trends of network regulations or necessity of

counter-cyber-attack measures have become apparent and more severe.

Regulations or Control of the Internet in
the Emerging / Developing Countries

®1In the “Arab Spring,” social media played a big role.

<Reasons why social media were used during the

O LW <Information sources during the uprising by
uprising by the democratization movement>

the democratization movement>
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(Source) Results of a survey conducted in Egypt and Tunisia by the

| [ Egypt (n=126)
Dubai School of Government (government-affiliated think-tank)

[ Tunisia (n=105) |

®Emerging/developing countries are going to regulate the net or strengthen the

Cyber Attacks have become more sever
(especially Targeted Attacks)

®The number of targeted attacks incidents has significantly increased; even
middle/small-sized corporations are targeted.

(Cases) @ Targeted attacks: proportion by scale of
180 employees
0 20 40 60 (%)
160 154 . : o
140 /f 1-250 187)
120 108 / 251-500 10
100 - Companies with no more
100+ - 93 93 501-1000 D 8 > than 2,500 employees
8ok 78 77 94 C account for 50%
60 0 1001-1500[ |5
40 Fpg 1501-2500[ ]9 J
- N
201 30 2501+ 50
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(Source) Report by Symantec

®Note that the actual information-security-infringement damages of corporations
have tended to decrease; counter-attack measures have been employed by
corporations

<Dealing with information security?> <Suffered damage relating to information security?>

Overall Yes

government, as a response to the role of social media, etc. in the “Arab
Spring.”

@ At various international meetings, what cyber-space should be has been
discussed; Japan has proactively participated multi-bilaterally in those
discussions.

: 64.3
51.1
Y

1
Discovery of or . 62,4 Installed antivirus 858
infectionbya 487 RN o3,
gy b;mm 38.$/ il 84l

0 50 (%)

| End of 2010

100 (%)
% End of 2011
(Source) 2011 Communications Usage Trend Survey

End of 2009

@ Government-businesses collaboration has been strengthened since the incident of

MHI last September
The Information Security Policy 2012, including targeted-attack-counter measures
has been plotted-out.



“Smartphone Economy” (1): Changing Smartphone Market
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® Along with the wide-adoption of mobile phones, the communication terminal market has rapidly grown and transformed its structure; as a result,
telecommunications carriers have shifted their business into value-added areas.

Trends in World-wide Smartphone Sales (2009 to 2011)

®10S / Android terminals have driven the terminal market growth; as a result, Apple
and manufacturers in China, Korea, and Taiwan boosted their sale world-wide.

Number of smartphones sold to end users (2009)

<Proportion by major OS>

Number of smartphones sold to end users (2011)

Figures in red represent the
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Trends in the Business-performance of Japan’s Major Mobile Network
Operators (2009,3Q to 2011,3Q§

®KDDI and Softbank added to their value-added revenue; this contributed to the
total revenue growth.

NTT DoCoMo
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*The turnover from carrier operations includes turnover from business other than that from the telecommunications business,
such as income from content distribution and charges, and income from sales of handsets.

Latest Sales and Operation-profits of Top 3 US Carriers

@ Shifting their business to smartphones with high ARPU, they have gradually added to
their sales; however, their operating profits in the 4Q of 2011 declined significantly.

Amount ($1 million USD)
35,000 Fares expanding due to the switch to smartphones, which have a high ARPU

30,000 [f
25,000 1
20,000

N

15,000 |1
10,000 |1
5,000+

0 LI % B A [T
Payment of sales incentives was
—5,000 one of the factors of the profit v
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“Smartphone Economy” (2): Layer to Layer Analysis of ICT Internet-related Industries
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© Market size: In the Japanese market, the network-layer has a large share of more than 50%; in the US or world market, the terminal layer has

a

large share of more than 50%.

@ Growth Rate: In the Japanese, US, and world market, the upper layers (contents, application, and platform show high growth rates.
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“Smartphone Economy” (3): Terminal-Service / Platform Cross-relation 20

© Shares or concentration of some services/platforms have drastically changed through the terminal-shift to smartphones.

® Using the results of the web-polls survey questioning how the site-usage is changed after the terminal-
shift to smartphone, as for the individual services, their usage-ratio and the concentration index (HHI)
of the top-3 services/platforms are obtained.

® As for Search, Music-distribution, Video-distribution, both the usage-ratio and the HHI largely

increased after the shift to smartphone: it evidences the success of the ecosystem strategy.
® As for Electronic-commerce, the HHI showed no significant increase, while the usage-ratio increased.

Changes in the usage ratio and the concentration index (HHI) of each type of application

HHI

9,000

8,000

7,000

6,000

5,000

4,000

3,000

HHI of the top-3 services of each type of application

2,000

1,000

before and after the shift to smartphones
@ Before the shift to smartphones
Video distribution [ After the shift to smartphones
g HHI-H1411 @ )
- .
Increase in HHI

Music distribution

HHI:+2105 @ i Y
- ’ g -Search.. ,6

E-commerce HHI:-+190
HHEX0 B /oo @
l &
E-newspaper ™ . SNS
E HHI:+28 by s i
. ® Online game ® HHI—484
- HHI:—672
= B e
-
k
22

1 1 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 90 100
Usage rate of each type of application (among smartphone users) (%)

sauoydyrews 01 YIys
ay1 01 anp abueyd JoulN

sauoydiyrews 01 YIys ay1 01 anp sabueyd Jolen

4 N

0202
03~
17.7 B cooae
[ Yahoo!
49.2 Mobile ph
&= ca?rielsres'mgbngites
32.5 Meoo
Bing(MSN)
[ others
\__ Usagerate: 75.8%  96.3% Y,
~

-

\_ Usage rate: 22.8% = 31.7%

Search services

® The usage rate of official websites of mobile phone carriers decreased,
while the share of Google users exceeded half of the total.

Music distribution services

® The share of iTunes advanced rapidly, nearly reaching 60% of the total
(intensified monopolization).
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“Smartphone Economy” (4) : Changes in User Behavior, and Economic Ripple-effect
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© Mobile-related expenses and service-usage increased through the smartphone-shift; the economic ripple-effects to the consuming market is

7.2 trillion yen annually, and 338 thousand jobs were created.

|Changes in the Average Mobile-related Expenses through the Shift to Smartphonesl
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“Smartphone Economy” (5): Why Users Choose Smartphone?
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@ Web-poll surveys on what features of feature-phones and smartphones are attractive, and whether such attractiveness varied after the smartphone’s
emergence on the market, show the following: the availability of net-services gained attractiveness after the emergence of smartphones; the terminal
price lost its attractiveness; others shows no significant variations.

@ The answers to the question in the same survey on the reason of the shift to smartphones are as follows: more than half of the respondents chose

“Browsing the Internet through the same windows as those shown on PCs; attractiveness of contents/applications, or attractiveness of appearance ranks

high.

Variations of the evaluation of attractiveness of terminal features before and after

Evaluation of Attractiveness of Terminal Features at the time of Purchase and its

Variation after the Emergence of Smartphones and Tablet Computers

Reasons for the Choice of Smartphone
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Recognition Survey on Information Media Utilization (1)
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4

@ For investigating the smartization-influence of the media-environments, surveys on people’s appreciation of information media (mail-survey, both multi-
answer and single answer were used) were conducted in terms of the following 5 items: “appreciation as the information source,” “appreciation as

entertainment,” “credibility,” “usefulness,” and “gossip sources.”

@ As for the appreciation of individual items (single answer), TV is the most-highly appreciated at present; net-related media is distinctive in the

interannual, with especially high appreciation by 10’s and 20’s

Appreciation of Individual Media — Most Frequently Used (single answer)

Appreciation of Individual Media — Most Appreciated in the interannual(single
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Recognition Survey on Information Me

dia Utilization (2)
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@ Comparison on positive acceptance (multi-answer) of the categories: the image media (TV and other video sites, including YouTube and Nico Nico
Douga), and the document-oriented group (News papers/magazines, and social media, including Mixi, Gree, Facebook, and Twitter)

@ Radar charts displaying the difference of the positive acceptance in terms of the evaluation items show declining trends in the generation difference in

both categories of the entertainment and gossip.
@ Generation-by-generation analysis shows the closing of the evaluation difference by the 10-to-2
media leads over newspapers/magazines for evaluation as “entertainment” and “gossip source.”
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Recognition Survey on Information Media Utilization (3)
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4

@ Comparison of the acceptance of the individual media in terms of “appreciation as the information source,” and “appreciation as entertainment”,
displaying the following on the graphs below in a aggregated way: media-utilization, present appreciation (multi choice),and trends in the appreciation in
past three years (multi choice)

@ The graphs show the followings: in terms of “appreciation as the information source,” news and document-oriented sites are appreciated as highly as the
four-major media, and at the same time add to their appreciation; in terms of “appreciation as entertainment,” particularly TV is appreciated the highest;
however, because the appreciation gains of “social media” and “other video sites” are the highest, the trends of those are worth to watch.
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The above graphs are drawn by converting the present appreciation for each indicator (five-point scale) and the change in the
appreciation over the last three years (the difference between the percentage of "giving higher appreciation” and that of "giving lower
appreciation™) into deviation values, and plotting these values on the horizontal and vertical axes. These graphs can be used to
compare the relative positions of the respective media.
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Information Behaviors and Usage of ICT in the Disaster Areas 27

@ Evaluating the media: during the time of the occurrence of the earthquake, the radio broadcasting was highly evaluated for its capability of instantaneous information-delivery;
for the period just after the occurrence of the earthquake, the mobile phone and the e-mail were positively evaluated for their bi-directional features, and also the terrestrial TV

broadcasting for its image-delivery features.

@ Media-utilization rate: as for the information gathering on the earthquake and tsunami, media with high-instantaneous capacity and broadcasting feature were highly used;
however, the usage rate of radio-broadcasting, the highest rated among the media, was just over 40%.

@ Utilization of the Internet: some skilled users realized information gathering and communication with region-specific and instantaneous information-provision capability.

@ Evaluation of mobile phones: mobile phones, having been so highly evaluated as ready-to-use information terminals that most people evacuated with them, were highly criticized
in terms of the serious negative-effects caused by their inability of use lasting for many hours.

Evaluation of the Media used in the Earthquake
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Information Behaviors and Usage of ICT in the Neighboring Areas
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@ Initial media used to learn of the earthquake: TV is ranked the highest with a ratio of 53.4%; on the other hand, social media are ranked low, for example the usage ratio of SNS

was 0.9%.

@ Most valuable media for obtaining disaster-related information: TV with a ratio of 63.1%, ranked far higher than other media.

@ Media to obtain necessary information: according to the answers to the questionnaire, news-sites, with a ratio of 87.3%, ranked high at almost the same level as TV (88.2%).
@ PC-mail and PC-web: only 22.1% and 11.3% respectively chose the answer “totally disconnected”
@ The people who were on their way home after the earthquake had high demand for the goods critical for information-gathering, such as portable TVs, and mobile phone batteries.

: those media were in usable conditions.
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Activities for business continuity and utilization of ICT at and after the earthquake

(Local governments) 29

@ Local governments pay attention to “Prompt and firm information provision” (the 68.5% of them chose) as a serious challenge of information provision to the residents at and
after the earthquake.

© After the earthquake, about 70% of the local governments decided to enhance the utilization of the Internet; it shows that they have altered their policies.

@ In terms of the preparation of BCPs (Business Continuity Plan), almost 40% of the prefectural governments have prepared their plans; however, only 3.5% of the town / village
offices have such plans.

@ The recognition of BCP, since the Great Earthquake, has been improved among the local governments; the 34.6% of the city governments and the 33.6% of the town/village
offices are in the discussion phase of such plans.

@ As for cloud-computing, about 80% of the local governments are in the discussion phase of its introduction.
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Activities for Business Continuity and Utilization of ICT At and After the Earthquake

(Private
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sector)
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@ Only 40% of the respondents have already prepared BCPs or started the study since the Earth quake; the awareness stays low in comparison to the local governments.
@ Large enterprises are promoting BCP preparations — the 43.3% of the respondents replied “yes”; medium/small-sized enterprises lag behind — only 14.0% have BCPS; it

suggests the difference due to the corporate size.

® Among large-sized enterprises, the awareness of the importance of ICT for BCP has grown; however, the half of medium/small-sized enterprises stay in the low awareness; it

shows that bi-polarization is going on.

@ Cloud-computing has already been introduced in about 30% of the whole respondents; on the other hand, the 45.2% of the large-sized enterprises, and about 60% of the

medium/small-sized enterprises have shown no interests in using cloud-computing.
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State of Cloud-computing Utilization in private sector
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State of Cloud-computing Introduction Study in private sector
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