Chapter 2

Harnessing ICT to Boost Growth and International

Competitiveness

Section 1

The Importance of ICT as a Growth Engine and Japan’s Initiatives

1. 1CT’s impact on Japan’s economy

As shown in Chapter 1, ICT has spread globally and
its use and application is helping to solve various public
issues. On the industry side, ICT is a growth driver, and
ICT investment and ICT use and application have a pro-
found influence on corporate performance as well as the
entire country’s economic activity. The following sec-
tions provide an analysis, based on the results of a sur-
vey, of ICT investment and ICT use and application by
Japan’s industrial sector and the ensuing effects on cor-
porate performance and the Japanese economy.

(1) ICT and economic growth

There is much research probing the links between
economic growth and ICT. A point of debate in the past
was the productivity paradox pointed out by Robert
Solow (1987) that the United States faced in the 1980s,
when productivity gains were negligible despite invest-
ments in ICT, which was new at the time. Today, many
research papers have confirmed that ICT does in fact
increase productivity and contribute to economic
growth. Japan’s ICT investment levels, however, are
lower than those in European countries and the United
States. (Figure 2-1-1-1). That many corporations have
not been able to derive the expected benefits from their
ICT investments is considered to be a major cause for
Japan’s lower investment rate.

(2) Current ICT investment / use and application by Japan’s
industrial sector

The following paragraphs clarify our industrial sec-
tor’s current ICT investment and ICT use and applica-
tion as well as provide an analysis on ICT’s relationship
with corporate performance, with a focus on the state of
organizational reform and human capital—which are be-
lieved to have close correlation with the benefits of
ICT—and on outcomes where ICT development leads to
corporate and industry growth.

a. Purposes of ICT investment

Analysis of the ICT investment targets companies set
uncovers a definite trend for companies to invest for
cost-cutting purposes over increasing sales. There is
also a strong tendency for more of the received benefits
from ICT investment to be related to cost-cutting. Ob-
servations of the relationship between purposes and
benefits with target-achievement rates show a large per-
centage of corporations realizing lower costs through
ICT investment. As Japanese corporations tend to put
more weight on cutting costs than increasing sales in
their ICT investment targets, they naturally tend to ob-
tain more cost-cutting benefits than increased-sales ben-
efits from their investments.

A further comparison of external benefits versus in-
ternal benefits discovered that a high percentage of cor-
porations invested for internal organizational changes
and to support employees and similarly obtained bene-
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fits in these areas. Conversely, few corporations tended
to target or benefit from investments for cooperation or
communications with external entities (Figure 2-1-1-2).

b. Impact on corporate performance from ICT adoption and
organizational change and human capital efforts

‘We measured on an 18-point scale the ICT investment
benefits in terms of management improvements — such
as improve accuracy and speed of decision making by
top management, improve satisfaction levels of existing
customers, develop new customers, and improve work
productivity per employee. We then analyzed how man-
agement improvement scores changed relative to the
degree of ICT adoption as well as the extent of organiza-
tional change / human capital efforts.

The analysis indicated that the greater ICT adoption
and the more organizational change / human capital ini-
tiatives taken, the higher a corporation would score on
overall management improvements. What this suggests
then is that in order to obtain the greatest management
improvements from ICT investment, it is important not
only to actively pursue ICT adoption but also to carry on
organizational change / human capital efforts (Figure
2-1-1-3).

¢. ICT contributions to the bottom line

When it came to profits, 52.6 percent of all respon-
dents said that profits had increased from three years
ago and 16.1 percent of all respondents said that ICT had
contributed to the profit increases. By sector, manufac-
turing led the way in the percentage of corporations who
said ICT contributed to increased profits. Manufactur-
ing also led the way in ICT contributions to sales.

The fact that a mere 16 percent of corporations replied
that ICT had helped their bottom line, in terms of sales

or profits, indicates that not many corporations are real-
izing business performance improvements through ICT
usage and that gaps exist between sectors in tying ICT
to bottom-line improvements (Figure 2-1-1-4).

(3) Potential of ICT investment / use and application

If corporations that are less than enthusiastic about
adopting ICT and organizational change / human capital
initiatives were to more actively engage with these,
could this potentially boost Japan’s economic growth?
This section makes a rough estimate of the potential im-
pact on the Japanese economy if corporations that have
been slow to adopt ICT and organizational change /
human capital initiatives were to take on these ini-
tiatives and improve their business performance.

For the simulation, we calculated the base economic
growth rate using a production function model. InfoCom
Research Inc.s “2013-2016 Economic Forecasts” was
used for predicted values of the growth rate of IT capital
stock and the FY 2014 real GDP growth rate.

We estimated how much the real GDP growth rate
would expand from this baseline if all industries were to
adopt effective ICT and organizational change / human
capital initiatives. The estimates found that the real GDP
growth rate would increase by 0.5 percent over the base-
line predictions. In other words, assuming all other cir-
cumstances are the same, we can expect that imple-
menting effective ICT adoption and organizational
change / human capital initiatives would push the real
GDP growth rate up by 0.5 percent compared to if these
measures were not taken (Figure 2-1-1-5).

Figure 2-1-1-2 ICT investment purposes and benefits
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Figure 2-1-1-3 Relationship of ICT adoption and organizational change / human capital initiatives with management improve-
ment benefits
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The four cylinders in the graph represent the “ICT contributed to increased profits” response rate among companies that fall into one of the following
four attribute combinations
Right rear cylinder: initiatives / reform (high) x ICT adoption (high): 1,095 samples
Left rear cylinder: initiatives / reform (low) x ICT adoption (high): 637 samples
Right front cylinder: initiatives / reform (high) x ICT adoption (low): 155 samples
Left front cylinder: initiatives / reform (low) x ICT adoption (low): 2,129 samples
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(Source) “Study Report on Accelerating Economic Growth with ICT: Challenges and Solutions,” MIC (2014)
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Figure 2-1-1-5 GDP hoost from ICT investment
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(Source) “Study Report on Accelerating Economic Growth with ICT: Challenges and Solutions,” MIC (2014)

2, Japan’s initiatives toward an ICT-driven economic strategy

As stated so far, ICT is a growth engine for Japan and
further ICT usage is imperative for our country’s growth
strategies. This is why the government has positioned
ICT as a pillar of its growth strategy.

(1) Declaration to be the World’s Most Advanced IT Nation

The original Declaration to be the World’s Most
Advanced IT Nation and its roadmap were released by
the IT Strategic Headquarters in June 2013. The IT
Strategic Headquarters released a revised version in
June 2014 that clarified and expanded on the original
details and spelled out initiatives for FY 2014 and
beyond. The revisions were based on a PDCA
management cycle by various groups including the New
Strategy Promotion Investigating Committee, lead by
the government CIO, and deliberations by the newly
instituted Strategic Council for Promoting the Use of IT
Communications (Figure 2-1-2-1).

(2) MiCinitiative—Smart Japan ICT Strategy

MIC set up the Council on ICT Strategy and Policy for
Growth, chaired by the Minister for Internal Affairs and
Communications, in February 2013 to study, from mul-
tiple perspectives, policies and other measures that uti-
lize ICT as a prime growth driver for Japan’s economy
and as an ace contributor to the international communi-
ty while tracking global developments. The Council
compiled the ICT Growth Strategy in June 2013. Later,
the ICT Growth Strategy Promotion Committee, also
chaired by the Minister for Internal Affairs and Commu-
nications, was launched in January 2014 to facilitate the
steady enactment of the ICT Growth Strategy. As well as
studying new issues, this Committee endeavors to en-
sure the steady fulfillment of the ICT Growth Strategy,
by managing and assessing the overall progress of the
ICT Growth Strategy, a process that includes among
other aspects studies by the ICT Town Development
Promotion Council and other committees and initiatives

Figure 2-1-2-1 Declaration to be the World’s Most Advanced IT Nation
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by various groups.

In June 2014, based on studies by the ICT Growth
Strategy Promotion Committee, the second install-
ment of the ICT Growth Strategy—the ICT Growth
Strategy II—was formulated. The Initiative for ICT
International Competitiveness Enhancement and
International Expansion, an international strategy,
was established based on recommendations by the
Round-Table Conference on ICT International Com-
petitiveness Enhancement and International Ex-
pansion which will be discussed later in this docu-
ment. The Smart Japan ICT Strategy, which unifies
both national and international strategies, was for-
mulated in tandem with these first two programs
(Figure 2-1-2-2).

The Smart Japan ICT Strategy’s stated mission is to
be “the most active country in the world” in terms of in-
novating with ICT to realize economic growth and to
contribute to the international community. With a three-
point vision—(1) building a knowledge and information
based nation by 2020; (2) leveraging ICT for “three-in-
one” solutions to global issues, Japan’s issues, and part-

ner countries’ issues; and (3) combining speed and prac-
ticality with a global perspective, the strategy is designed
to move forward in step with the ICT Growth Strategy II,
a national strategy, and the Initiative for ICT Internation-
al Competitiveness Enhancement and International Ex-
pansion, an international strategy (Figure 2-1-2-3).

The vision behind the ICT Growth Strategy II is gen-
erating new innovation by linking things and services
with ICT. The strategy sets out three priority projects
that will take advantage of the special National Strategic
Zone: (1) revitalize local regions through ICT smart
towns, geospatial-information cities, and other initia-
tives; (2) solve social issues by applying ICT in medical,
education, disaster-management, and other fields; and
(3) move ahead with the creation of free public Wireless
LAN access networks, further the Global Communica-
tion Project (an advanced multilingual voice translation
system), and implement other initiatives ahead of the
2020 Tokyo Olympic and Paralympic Games. And to
build out common ICT frameworks, the strategy calls for
the creation of geospatial information, ICT smart town,
and other platforms, the development and expansion of

Figure 2-1-2-2 The Smart Japan ICT Strategy

The most active country in the world: innovating with ICT to realize economic growth and to

contribute internationally

Vision

blending real and virtual modalities

1.Build a knowledge and information based nation by 2020
Build a nation that strategically applies the flow and stockpiles of world-leading knowledge and information,

2.Leverage ICT for “three-in-one” solutions

Apply ICT-backed “three-in-one” solutions to global issues, Japan’s issues, and partner countries’ issues
3.Speed and practicality with a global perspective

Shift from people, things, and money to people, things, and money plus information

Action

1.Move forward in step with national and international strategies

National strategy: promote ICT Growth Strategy Il — i.e., generate new innovation by connecting things and services with ICT
N - # " N

International strategy: realize the Initiative for ICT

Paralympic Games

an
international competitiveness of Japan's ICT industry and contribute to the international community through international ICT deployment
2.Realize the world’s most advanced ICT environment for the 2020 Tokyo Olympic and

Er  — i.e., boost the

Figure 2-1-2-3 The ICT Growth Strategy Il

I Creating new innovation through connecting various things and services by ICT
)
2 Local revitalization Tokyo 2020 Olympic & Paralympic Games
-_-: =§ * Medical care
st g
= 2 ’; G * Education + Promotion of free public Wireless LAN access
= -] . smart town - Disast
E g % = rv:/entinu + Promotion of “Global communication project™
- .§ 2 + G-spatial city * Transportation (sophistication of multi-language voice translation system)
= =z ; SS::’S’" for women's activities within || | b omotion of 4K/SK (Super HL Vision) utilization
- 8 . .
£ g et i - Measures for aging infrastructure + Promotion of overseas expansion of broadeasting
'.“% « e-Government, e-Local government contents
rs + ICT new business creation v
- 3
= = G-spatial platform
{ Platform = Platform of ICT smart towns
» e — e
..g @ Utilization of big data and open data =
/- =~ N
= { + Promotion of free public Wireless LAN access at si spots, disaster-p facilities and others
g - Promotion of 4K/8K utilization
Infrastructure
E « Development of ubiquitous network
E JL- Review of competition policy for further dissemination and development of the world’s most advanced ICT infrastructure 3}
; rd N A
(8} + Development and utilization of human resources
Environmental
= + Promotion of and
p
+ Promotion of measures for information security, environmental improvement for utilizing personal data
\, PV,
2

P =
=
V 777



10

Figure 2-1-2-4 Roadmap for BROADCASTING services development
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ICT infrastructure, and the arrangement of other condi-
tions for ICT development such as R&D, the develop-
ment and utilization of ICT personnel, and the actualiza-
tion of information security measures.

(3) Looking ahead to 2020

The government is bolstering its ICT initiatives look-
ing ahead to 2020, as seen above. The context for these
efforts is the 2020 Tokyo Olympic and Paralympic
Games, which are anticipated to attract huge numbers of
domestic and international visitors to Tokyo, one of the
largest cities in the world. As such, the Games are ex-

pected to be an enormous opportunity to showcase Ja-
pan’s culture and the state of Japan’s ICT to the world.

ICT is an essential part of the infrastructure that sup-
ports large events like the Olympics and Paralympics.
Test 4K broadcasts started in June 2014 as a first step
toward 4K and 8K ultra-high-definition television that
can feature image resolutions with far more detail than
today’s current full HDTV. Test 8K broadcasts are slated
for 2016. Joint public-private efforts for 8K broadcasts, in
conjunction with smart TVs, are in progress, with the
Olympics and other upcoming events in mind (Figure
2-1-24).

Section2 The Paradigm Structural Shift in the ICT Industry

1. Global structural changes in the ICT industry

(1) ICT industry’s global market

The total global ICT market, as measured by user (in-
dividual and corporation) expenditures, was 3.6 trillion
dollars in 2012 and is forecast to grow at an average an-
nual rate of 3.4 percent, reaching 4.3 trillion dollars in
2018. Mobile data communications is pegged to be the
fastest growing sector, at over 10 percent, while corpo-
rate IT services, already the largest market segment,

are predicted to rise at a pace of over 5 percent. Negative
growth, on the other hand, is predicted for mobile voice
communications and fixed voice communications, which
are currently large market segments, as the global shift
in the communications layer from voice to data is antici-
pated to continue.

Looking regionally, the North American market domi-
nates on size, particularly as it accounts for more than

Figure 2-2-1-1 Predictions of the global ICT market size and growth rates
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40 percent of the global market in the three areas of
corporate IT services, software, and data centers.
The communications and device markets in the Asia Pa-
cific region are huge and are expected to grow at 5.4

percent, by virtue of the enormous populations in China,
India, and the ASEAN region. Similarly, the data center
market in the Asia Pacific region is tabbed to expand at
aremarkable 5.7 percent rate (Figure 2-2-1-1).

2. Japan’s position in the ICT market and global market trends

(1) Movements among leading ICT players

Tracking the financial results of leading ICT business-
es in 2013 clearly shows that the application layer contin-
ues to see favorable results. Domestic communications
carriers have enjoyed increased revenue sustained by
the rise in smartphone users and the accompanying
boost in data communications charges. Furthermore,
SoftBank, which has pushed its overseas expansion with
the purchase of the U.S. carrier Sprint, posted consoli-
dated earnings in excess of 6 trillion yen and has taken
the lead among Japan’s three mobile carriers in operat-
ing profits as well, due to the profit contributions after
taking a controlling interest in GungHo Online Enter-
tainment. Most device makers saw a large jump in prof-
its, thanks in part to the effect of Abenomics, and the
overall trend points to a recovery (Figure 2-2-2-1).

(2) KFS in a globalizing ICT industry

The Key Factors for Success (KFS) described below
were selected after an analysis of historical transitions,
overseas expansion developments, and contextual fac-
tors at leading global corporations.

The first success factor nearly all leading globally de-
veloped corporations have in common is aggressive
overseas expansion and pursuit of economies of scale
against the backdrop of a globalizing ICT industry. Mar-

ket globalization is sometimes perceived negatively, as
the number of competitors typically increases and com-
moditization advances. Nevertheless, corporations that
aggressively push overseas expansion are the ones that
have secured a presence in today’s global ICT market.
They do so by moving into new high-growth markets
and effectively incorporating a global environment into
their operations: for example, leveraging overseas devel-
opment and manufacturing resources.

Another characteristic of the ICT market is the incred-
ible speed of market transformations, which have been
especially striking in the device layer, where the leading
products have been completely supplanted in just 10
years. It is extremely vital for corporations to gauge
these changes as early as possible as well as to make
prompt decisions on what business domains to select
and focus on and secure sufficient scale in order to align
their own business ventures with market developments.

The third KFS is the importance of personnel and
technology to ensure international competitiveness.
Corporations need the right personnel and technology
so they can continually develop new products and value-
added services that fit the changing market landscape.

Figure 2-2-2-1 Financial results of leading ICT players (FY 2013)
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Section3  Directions to Boost International Competitiveness in Japan'’s ICT Industry

1. Current state of and challenges for Japan’s international competitiveness

(1) Assessment of Japan’s international competitiveness

Although Japan placed eighth in the world in 2005 in
an annual ICT competitiveness ranking by the World
Economic Forum (WEF), we have languished between
15th and 20th in more recent years, placing 16th in 2014,
as Western European states and Singapore have domi-
nated the top positions (Figure 2-3-1-1).

(2) Strengths and weaknesses of Japan's ICT industry

A survey conducted by MIC asked Japanese ICT cor-
porations about their strengths and weaknesses pertain-
ing to global expansion. In general, many corporations
viewed “functionality and quality,” “technological and
R&D capabilities,” “product development capabilities,”
and “enhanced customer support services” as strengths
while acknowledging “price competitiveness,” “localiza-
tion proficiency,” “speed of decision making,” and “pro-
curement capabilities and speed” as weaknesses.

One notable difference between corporations in the
application layer and those in other layers was seen in
the “speed of decision making.” Application layer corpo-
rations ranked this factor around the middle in both the
strength and weakness rankings, but a decidedly large
number of corporations in the ICT services layer and the
communications and device layers recognized it as a
weakness. Another pronounced tendency was in “price
competitiveness,” which all layers viewed as somewhat
of a weakness, but many more device layer corporations,
over 60 percent, saw it as a weakness.

Another interesting result was “functionality and qual-
ity of products and services,” because the lower the lay-
er the more likely this factor was considered to be a
strength, while only device layer corporations felt “brand
power” to be a strength. This is believed to be a repre-
sentation of the high quality and reliability of our manu-
facturing industry (Figure 2-3-1-2).

(3) Directions among ICT corporations

Currently, just over 20 percent of Japanese software
corporations have expanded overseas, while just under
40 percent in the Sler and information services sector
and communications sector have done the same. At the
same time, the overseas expansion percentage is around
60 percent in the ICT device, electrical device, and preci-
sion device industries. Thus, manufacturers were more
likely to be actively expanding overseas, while the ma-
jority of corporations in all layers generally expand over-
seas by setting up local subsidiaries (Figure 2-3-1-3).

When the same corporations were asked about their
highest current priority country or region, China and
the United States took the top-two spots, the same as in
the last survey, well ahead of India in third place and the
ASEAN nations of Thailand, Vietnam, Singapore, and
Indonesia filling out the next four spots. When asked
about the country or region with the most future prom-
ise however, India, which was third in the previous sur-
vey, came in on top, with Vietnam in third place, Brazil in
fourth, and Myanmar in fifth. This demonstrates a pref-
erence for the Asia Pacific region, which is expected to
see solid future growth (Figure 2-3-1-4).

When asked about their overseas expansion pros-
pects, about 30 percent of corporations said they will
boost exports and some said they expect to also increase
direct investment in overseas corporations, largely in-
vesting within their own industry sector. As in the last
survey, corporations who said they will increase over-
seas expansion were asked about their outlooks for do-
mestic investment and domestic hiring. Just under 40
percent said they expect to increase domestic invest-
ment and over 30 percent said they expect to increase
domestic hiring. Thus, many corporations indicated that
they will boost domestic investment and domestic hiring
in tandem with pushing forward with overseas expan-
sion (Figure 2-3-1-5).

Figure 2-3-1-1 ICT competitiveness rankings (WEF)
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Figure 2-3-1-2 Strengths and weaknesses of Japan’s ICT industry
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Figure 2-3-1-3 Current state of overseas expansion by ICT industry sector
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Figure 2-3-1-4 Current priority countries and countries with future promise
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When asked about the priority areas for overseas ex- high for the United States in 4K / 8K, smart TVs, smart

pansion and boosting international competitiveness, Ja- appliances, wearables / robots, and other next-genera-
pan’s ICT corporations rated the ASEAN region the tion device fields. Expectations were also remarkably
highest for smart towns / cities, smart infrastructure, high for ITS / automated driving in the United States
food and agriculture, medicine / health / healthcare, di- and Europe. The hopes for ITS / automated driving, led
saster management, and other ICT application fields. by connected cars, which will be described later, signal
The ASEAN region also rated the most likely destination prosperous times for the automotive industry (Figure
for fixed broadband. On the other hand, hopes were 2-3-1-6).

Figure 2-3-1-5 Outlooks for domestic investment and domestic hiring (among respondents who said they will increase overseas
expansion)
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Figure 2-3-1-6 Directions in overseas expansion by ICT sector (by region)
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2. Infrastructure expansion and other joint public-private efforts to boost
international competitiveness

(1) Growing worldwide demand for infrastructure

Global demand for infrastructure, particularly in the
ASEAN region and other emerging nations, has been fu-
eled by rapid urbanization and economic growth. Using
the sales of the top 225 contractors as a proxy for the
global infrastructure-demand market, the market has
been growing year by year, topping 1.3 trillion dollars in
2012. Out-of-country contracts (contracts tended in one
country that were awarded to a contractor based in an-
other country) accounted for about 510 billion dollars of
this total.

It is important for Japanese corporations in the infra-
structure industry to diversify their business ventures in
order to progress beyond just exporting equipment. The
aim of such diversification should be to win contracts for
turnkey systems including the design, construction, op-
eration, and management of infrastructure that supports
these exports and to expand business investments in the
local area. Additionally, connecting this investment to
establishing advance bases for Japanese corporations
and bolstering supply chains in the host country opens
the way to capturing related sales in the local market.
Therefore, compound benefits can be expected to be
generated in addition to the original infrastructure or-
ders.

(2) Round-Table Conference on ICT International Competitiveness
Enhancement and International Expansion
MIC launched the Round-Table Conference on ICT

International Competitiveness Enhancement and Inter-
national Expansion in December 2013 with the objective
of applying ICT to simultaneously drive economic
growth in Japan and contribute to the international com-
munity as well as to resolve global issues the world is
facing and public issues that individual countries are
dealing with. The Round-Table held multiple gatherings
and working groups and listened to passionate argu-
ments by experts from universities and the private sec-
tor. In June 2014, the Round-Table released its final re-
port, Initiative for ICT International Competitiveness
Enhancement and International Expansion (Figure 2-3-
2-1).

The report states that all stakeholders should share a
sense of urgency that Japan stands at a historical cross-
roads as far as sustainable growth and development are
concerned. The report’s vision for 2020 set its goals (1)
to be a knowledge-driven and information-driven nation
(Smart Japan) that strategically applies world-leading
knowledge and information, blending real and virtual
modalities, in all industrial sectors and social and eco-
nomic activities and (2) to vigorously stimulate Japan’s
ICT international expansion under a dynamic and effec-
tive public-private cooperative framework, with a strate-
gic perspective on what to compete in (sectors), where
to compete (markets), and who to compete with (com-
petitors), and to tie this expansion to greater interna-
tional competitiveness in ICT.

The basic approach for the strategic plan consists of

Figure 2-3-2-1 Time axis for the Initiative for ICT International Competitiveness Enhancement and International Expansion
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four parts: (1) put forward “three-in-one” ICT-driven so-
lutions for the public issues Japan is dealing with, the
global issues the world is facing, and the individual is-
sues partner countries are tackling; (2) propose applica-
tion packages that encompass infrastructure, disaster
management, content, medical care, education, resourc-
es, e-government, and financing as comprehensive solu-
tions for partner countries’ issues; (3) devise new archi-
tectures centered on the keywords of safety, security,
and hospitality; and (4) work in partnership with indus-
try, government, and academia to construct an all-Japan
framework.

The report also lists specific policies that should be
pursued: (1) establishment of conditions that encourage
business ventures—i.e., construction of a Japanese-orig-
inated global expansion model and establishment of ICT
showcases both at home and abroad to pave the way to

erecting a Japan brand; (2) development and deploy-
ment of ICT personnel—i.e., introduction of program-
ming classes at elementary school levels and strength-
ening networks with international exchange students;
(3) enhancement and extension of technology diploma-
cy—i.e., international expansion that makes sharp dis-
tinctions between existing technology and systems and
promising technologies and strategic promotion of stan-
dardization that stresses exit strategies; and (4) con-
struction of a public-private all-Japan framework—i.e.,
dispatching public-private missions (top-level sales),
construction of local public-private taskforces in coun-
tries targeted for expansion, and arrangement of mecha-
nisms such as expense-sharing for international expan-
sion. As a numerical target, the report aims to reach
overseas sales in the ICT field of 17.5 trillion yen—about
five times the amount of 2012 sales—by 2020.



