
Chapter 1
Channels Linking ICT with Growth

It is evident from various data that ICT is closely related to growth. However, when someone asks why ICT leads
to growth, there is not necessarily a clear answer. Thus, this chapter attempts to clarify the‘channels’linking ICT
with growth in a theoretical and empirical manner, detailing, for example, specific correlations between ICT and
growth based on international data.

Part I 
Special Theme: Why is ICT Essential for Japan’’s Revival?
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1. Correlation between ICT and eco-
nomic growth 

Figure 1-1 shows a correlation between various
indices related to economic growth and, the ICT com-
petitiveness index (Network Readiness Index (NRI))
which has been annually released since 2000 by the
World Economic Forum (WEF) and used throughout
the world as a rough surrogate variable to show the
performance of the information and communications
sector in different countries. 

The upper graph in figure 1-1 shows the relation-

ship between ICT competitiveness index and per-
capita GDP and the lower graph in figure 1-1 shows
the relationship between ICT competitiveness index
and world competitiveness index (regarded as an index
that comprehensively assesses factors determining the
mid- and long-term growth power of a country) which
has been annually published by the International
Institute for Management Development (IMD). Both
figures clearly indicate that there is a correlation, and
there is no doubt that competitiveness in the informa-
tion and communications sector is closely related to a
country’s economic growth.

Section 1
Importance of ICT for Economic Regeneration

First, correlations between indices related to ICT and those related to economic growth are sta-
tistically examined mainly using international data.

1 Abbreviation of Information and Communications Technology

Figure 1-1 ICT competitiveness index and economic growth

(ICT competitiveness index and per-capita GDP)

(ICT competitiveness index and world competitiveness index)

Part I: Special Theme: Why is ICT Essential for Japan’’s Revival?
In the midst of the global economic downturn in the aftermath of the financial crisis in the United States, the Japanese

economy is facing a serious stagnation of economic activities and has seen lower-than-expected negative growth. Japan must take
all possible measures in order to swiftly overcome this economic hardship and steer the economy back on the track to recovery.
The 2009 White Paper on Information and Communications in Japan presents a detailed discussion of how information and com-



2. ICT as pillar of industry

The upper graph in figure 1-2 shows the relation-
ship between GDP-related indices and ICT industry
market share. The graph on the left shows per-capita
nominal GDP (dollar-based purchasing power parities)
in 2006 in OECD countries and ICT industry market
share (employment base) and it suggests a positive--
though weak--correlation. The lower graph in figure 1-
2 shows ICT industry market share in 1995 for coun-
tries with a high GDP and mean annual growth rate of

real GDP during 1995 and 2007, and also gives a posi-
tive correlation. 

In other words, in countries with high per-capita
GDP, the ICT industry tends to have a large market
share and the ICT sector represents a large proportion
of the industrial structure, which tends to serve as an
accelerator for economic growth. It is suggested that
as their knowledge-based economies progress, devel-
oped countries identify the ICT industry as one of the
pillars of strategic industry.
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Figure 1-2 Correlation between per-capita GDP and ICT industry market share

(Market share of the ICT Industry in terms of employment and per-capita nominal GDP)

(Market share of the ICT industry in terms of value-added and real GDP growth rate)

Compiled from Country Statistical Profiles 2009, OECD (2009)

munications measures can help to bring about the revival of Japan, designating the special theme of part I as “Why is ICT
Essential for Japan’s Revival?”

Chapter 1 examines the theoretical and empirical grounds for “Channels Linking ICT with Growth.” Then, chapter 2 gives
a quantitative assessment of various aspects of the “Changing Global Economy and Japan’s ICT.” Lastly, chapter 3 presents
specific measures for the “Three Challenges Facing Japan’s Revival,” together with a set of evidential data. 
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Figure 1-3 National digital strategies adopted by major economies

Compiled from a report from the Panel on ICT Vision (reference document 2 of the second meeting) (2009) of the Ministry of Internal
Affairs and Communications.
http://www.soumu.go.jp/main_sosiki/joho_tsusin/policyreports/chousa/ict_vision/pdf/090127_2_sa2.pdf

3. New national ICT strategies of
other countries 

Developed countries have exerted all their efforts
to take economic revival measures in the midst of the
global economic crisis. It is becoming apparent that
major countries are trying to formulate national ICT

strategies in conjunction with strengthening economic
revival measures. Major economies have realized the
importance of ICT for economic growth while imple-
menting economic packages of an unprecedented size
and established a concept whereby they place ICT as a
new sector that contributes to shaping the future nation
(See figure 1-3) .
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1. Three channels linking ICT with
growth

Figure 1-4 shows an overview of the channels
linking ICT with economic growth. Roughly speaking,
four contributing factors to economic growth can be
taken into consideration. They are firstly an increase
input of‘production factors’, such as capital and
labor, secondly an increase in productivity, thirdly an
accumulation of‘human capital’, such as education
and knowledge, and fourthly an accumulation of
‘social capital’, such as community ties and gover-
nance. The first and second factors mainly highlight

the production side of economic activities1 , and these
factors will be considered channels of‘economic
power’since they are closely related with each other.
The third factor focuses on human resources/education
and the sharing of knowledge and information, which
are seen as‘human capital2’, and will be considered
channels of‘intellectual power’. The forth factor
focuses on bonds, such as trust and sense of security of
the nation or local community, which are the founda-
tion of our lives, and aspects of governance, such as
fairness and transparency. They are seen as‘social
capital4’, and will be considered channels of‘social
power’.

Section 2
Channels Linking ICT with Economic Growth

So far we have seen that there is a statistically clear correlation between ICT and economic
growth, which has prompted many countries to formulate national ICT strategies aiming for eco-

nomic revival. However, it is possible that the correlation between ICT and economic growth is merely superficial,
and therefore, it is essential to carefully examine the theoretical relations and causal relationships.

This section identifies the channels linking ICT with economic growth and examines them using specific data.
This type of approach is important for planning and formulating policies. It is necessary to be thoroughly aware of the
theoretical connections between policy goals and policy measures in order to effectively and efficiently implement
policies with limited policy resources.

Figure 1-4 Channels linking ICT with economic growth

1 When a production coefficient is used, it is represented as
Y=A f(K,L) . (where Y is production, A is technology level, K is
capital, and L is labor). When a simple production coefficient
called the Cobb Douglas model is used, you get Y=A+αK+(1-
α)L (where α is capital allocation ratio and 1-α is labor alloca-
tion ratio). Economic growth rate is decomposed into the growth
rates of (1) productivity, (2) capital and (3) labor. This method is
called“growth accounting”and is widely used to decompose

the contributing factors to economic growth
2 Sometimes referred to as `intellectual capital` or `knowledge
capital`

・ ・ ・

・
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2. Channel‘‘Economic power’’

(1) Verification of a channel by increasing input of
production factors (the first channel of‘‘eco-
nomic power’’)

A. Capital
Figure 1-5 shows an international comparison

(comparison between Japan, Europe and the U.S.) in
terms of factor decomposition of economic growth.
Factor decomposition was obtained by dividing capital
into information capital and non-information capital
and labor into labor hours and labor quality. 

When looking at information capital within pro-
duction factors--the first channel--contribution of
information capital to GDP growth rate is positive in
every cluster. However, if we look at the periods
between 1980 and 1995 and between 1995 and 2005,
we can see that the contribution of information capital
to growth increased in Europe and U.S. (from 0.38 to
0.57 in Europe and from 0.52 to 0.77 in the United
States), while it remained at the same level (0.46) in
Japan. In other words, it is fair to conclude that
although a channel from ICT to growth in the form of
increased input of information capital does exist in
major economies, such as Japan, Europe and U.S., this
channel has not been fully utilized in Japan despite the
IT revolution that started in 1995 with the spread of
the Internet. 

B. Labor
If we look at labor in figure 1-5, we can see that

labor input generally has a positive effect in the U.S.
and Europe but it has had a negative effect in Japan
since 1995. ICT could support the labor force if the
productive population, which is the core of labor force,
is declining, as in the case of Japan’s aging popula-
tion, which is accelerating at the world’s fastest rate.
Figure 1-6 shows the relation between the Gender
Empowerment Index, formulated by the United
Nations Development Programme (UNDP), and the
Internet subscriber ratio. This index indicates the rate
of women’s participation in society, which tends to be
high in Scandinavian countries and low in Africa and
Asia. Penetration of the Internet has a positive rela-
tionship with this index and the more informatized the
region is the more women participate in society. It is
considered that an environment that fosters women`s
work is developed alongside the spread of the Internet
and mobile phones.

(2) Verification of channel by increasing produc-
tivity (the second channel of‘‘economic power’’)
Next, let us look at productivity--the second

channel. In figure 1-5 above, an index called Total
Factor Production (TFP)3 indicates productivity.
Figure 1-7 shows the relationship between the increase
rate of productivity and the increase rate of informa-
tion capital input. This suggests that the higher the rate

Figure 1-5 Factor decomposition of economic growth (Japan, Europe and U.S. comparison)

Compiled from EU KLEMS database

3 It is understood that Total Factor Productivity (TFP) refers to a
part of economic growth that cannot be explained by an
increase in capital input or labor input, and generally contains
various factors, such as stock of knowledge, including tech-

nology renovation, management knowhow, corporate organiza-
tion reforms, change in industrial structure. It is fair to say that
an increase in productivity through ICT innovation mainly consi-
tutes an increase in TFP.
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of increase in information capital input is, the higher
the rate of growth of productivity is.

As seen above, it is clear that there is a channel of
economic power connecting ICT and economic growth
but it has not been fully utilized in Japan since 1995.
Therefore, future growth strategies in the mid and long
term need to clearly consider and strengthen this
channel.

3. Channel of‘‘Intellectual power’’

(1) Accumulation of human capital and growth
The channel of‘intellectual power’refers to the

contribution of the accumulation of human capital to
growth. Specifically, human capital comprises educa-
tion human resources and knowledge/information. The
most notable characteristics of human capital are that

Figure 1-6 Internet subscriber ratio and empowerment of women

NB. Targeting 88 countries with both data
Internet subscriber ratio per 100 people (2007): Compiled from the ICT statistics database of the ITU; 
Gender Empowerment Index: Compiled from the Human Development Report 2007/2008, UNDP (2008)

Figure 1-7 Relationship between growth rate of information capital input and increase rate of pro-
ductivity  (Comparison between Japan, Europe and U.S.)

Compiled from EU KLEMS database

6 ICT and Economic Growth, OECD (2003), also indicates that
there is a strong correlation between increase in TFP and
increase in ICT investment (correlation of 0.66). There is also a

strong correlation between ICT investment rate and ICT-related
patent rate (correlation of 0.59) in OECD countries.
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it is more or less seen as a public commodity, unlike
physical capital, such as facilities and equipment. The
level of education and human resources is after all
knowledge or information and is characterized as
something that can be used simultaneously by anyone
and that anyone cannot prevent others from using.
Because of this, it is highly external and the effect of
the accumulation of human capital is widespread. The
optimal utilization of this will make sustainable
growth possible4 without necessarily lowering the
profits of the investments of society as a whole. It can
be a model to more accurately explain the mechanism
of the knowledge economy of today, where innova-
tion-led intellectual production has become an engine

for growth.
The following are the specific ways in which ICT

contributes to the accumulation of human capital in
this channel:
● Education/human resources: Through

improvements in educational effects and the
penetration of remote education with the use
of ICT, the enrolment rate/advancement rate
in higher education and participation rate in
life-long education will increase

● Knowledge/information: Network such as
the Internet, etc, will promote sharing
knowledge/information, which can be easily
used by anyone

Figure 1-8 Relationship between knowledge/information and economic growth and ICT

4 The theory that emphasizes this point is the so-called New
Economy theory, which attracted a lot of attention in Japan as

an economy with increasing returns to scale.

The growth rate of per-capita real GDP (with controlled initial values) is obtained in the following manner: (1) Obtain estimates by the
least-squares method using explanatory variables, such as initial value of per-capita real GDP, and (2) Using the resulting coefficients,
subtract the variables of interest (educational level index or the number of science and technology papers) and items other than errors. 
Per-capita GDP: Complied from the World Economic Outlook database (April 2009 edition), IMF (2009)
Internet penetration rate: Compiled from the ICT statistics database, ITU

(Knowledge/information per capita and GDP )

(Internet subscriber rate per capita and knowledge/information)
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(2) Verification of the channel of‘‘intellectual power’’
The relationship between human capital and eco-

nomic growth has been widely studied since the 1990s
in research in labor economics and economic growth
theory. A certain consensus has already been reached
that an accumulation of human capital--mainly using
education level (literacy rate, enrollment rate, years of
education) as a surrogate variable5--contributes to an
increase in income or economic growth6. 

For example, there tends to be a positive correla-
tion between per-capita GDP--after controlling various
factors that may have impact on growth other than
human capital--and the Educational Level Index7 for-
mulated by the UNDP. Furthermore, there may be
insufficient previous research8 on the relationship
between human capital, in the sense of
knowledge/information, and economic growth. Since
it is difficult to measure knowledge/information. But
the upper graph in figure 1-8 shows, when the number
of science and technology papers is used as a rough
surrogate variable reflecting science and technology
knowledge, a correlation with per-capita GDP has
been observed. 

Then, what kind of relationship is there between
ICT and human capital? With the penetration of
remote education using satellite communications and
the Internet, etc., it is understood that the base of
learners has expanded and the level of education has
been effectively raised with an improvement in educa-
tional effectiveness through digital materials. At the
same time, the sharing of knowledge and information
has drastically progressed with an advancement of net-
works, such as the Internet and corporate LAN, and
everyone must have felt the benefits of such “exter-
nality”.

The lower graph in figure 1-8 shows a positive cor-
relation between the aforementioned number of sci-
ence and technology papers and the Internet subscriber
ratio. A similar result was obtained when the ICT
competitiveness index of the World Economic Forum
was used instead of the internet subscriber ratio. This

suggests that there is a close relationship between the
penetration of ICT and the accumulation of human
capital, such as educational level and technology-
related knowledge. 

It is still necessary to conduct further examination
into and case studies on the existence of causal rela-
tions of the channel from ICT to human capital, such
as education human resources and knowledge/infor-
mation. Nonetheless, we intuitively know that the use
of ICT effectively contributes to the accumulation of
human capital. The World Bank supports the incorpo-
ration of ICT into education in developing countries
by including‘ICT and education’in its program
called‘Education for the Knowledge Economy’. 

In the current age of the knowledge economy,
intellectual production is increasingly becoming an
engine for growth. In order to ensure that ICT leads to
economic growth at the policy level, we must empha-
size measures that would accelerate the accumulation
of human capital through education human resources,
and knowledge/information, for example, through the
informatization of education and establishment of dig-
ital archives, while giving due consideration to the
presence of this channel. 

4. Channel of‘‘Social power’’

(1) Accumulation of social capital and growth 
The channel of‘social power’refers to the con-

tribution of social capital to growth. There are several
specific definitions of social capital, but here we refer
broadly to the‘quality of a country or local commu-
nity--the foundations of our lives. Specifically, we
consider two areas: local community bonds (trust, reci-
procity, networks9) and governance (voice and
accountability, political stability and absence of vio-
lence/terrorism, government effectiveness, requlatory
quality, rule of raw, controll of corruption).
Characteristics of social capital include high exter-
nality, as in the case of human capital, as well as
strong cultural and societal aspects that cannot be

5 UNDP annually compiles and releases indices related to
human resources development of the world (human resources
development index and gender empowerment index). See
UNDP (2008) Human Development Report for details. 
6 There are many previous studies, including Barro (1991),
“Economic Growth in a Cross Section of Countries”The
Quarterly Journal of Economics, vol. 106(2)
7 An index developed by the UNDP, consisting of adult literacy
rate the enrollment rate in elementary and secondary education
of different countries.
8 There are previous studies, including Chen and Dahlman
(2004), which use such data as patents and science and tech-
nology papers.
9 According to Robert Putnam, social capital“refers to features
of social organization, such as trust, norms and networks, that
can improve the efficiency of society by facilitating coordinated

actions.”He makes distinctions between‘thick trust’in one’s
intimate personal relations and‘thin trust’in the generalized
others and the latter is more important from the perspective of
social capital since it leads to the promotion of wider coopera-
tive actions. In norms, he places particular importance on reci-
procity, and generalized reciprocity (sustained exchange rela-
tions containing a misbalance in the value of exchanged goods
in every moment but with an expectation of striking a balance in
the future) is more important than balanced reciprocity (the
exchange of goods of the same value at the same time). There
are vertical network between, for example, boss and subordi-
nates and horizontal network found in, for example, volunteer
groups. In the aspect of social capital the latter is more offec-
tive. See Social Capital: For Profound Human Relations and
Virtuous Circle of Civil Activities, Cabinet Office (2002) for
details.
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traded on the market, such as a sense of security, trust,
transparency and fairness. These factors are hard to
measure; however, it is known from previous studies
that they have a substantial impact on economic
growth when analyses are conducted using surrogate
variables. It is intuitively understood that the afore-
mentioned channel of economic power does not suffi-
ciently explain economic growth and therefore, an
examination of social capital, in addition to human
capital, would help us better understand the mecha-
nism of economic growth in the today’s global compe-
tition.    

The following are examples of specific ways in
which ICT contributes to the accumulation of social
capital in this channel: 
● Local community bonds: Through the use of

ICT, local community bonds will deepen
and trust and stability in society will
increase 

● Quality of systems and organizations:
Through the use of ICT, transparency of
organizations and systems will increase and
ineffective economic activities will be elimi-
nated.

(2) Examination of the‘‘channel of social power’’
With respect to the relationship between bonds in

the local community (social capital) and economic
growth, various verification studies have been con-
ducted10 since Robert Putnam presented the concept of
social capital in his work Making Democracy Work in
1993. The history of verification studies is rather
short, but many studies report correlations with eco-
nomic growth using the responses of different coun-
tries to the question “Can people be trusted?”in the
World Values Survey11 as surrogate variables. For
example, there is a positive correlation between the
growth rate of per-capital GDP--after controlling var-
ious factors that might have an impact on growth other
than social capital and trust in the World Values
Survey as a surrogate variable of social capital. Also,
there are many studies on the relationship between
governance and economic relations12. As a result, the
World Bank operates a website called‘Governance
Matters’13 and annually formulates and discloses indi-
cators regarding governance of countries worldwide.
For example, the upper graph in figure 1-9 gives an
example of the relationship between‘ (comprehen-

sive) degree of governance’, which gives the simple
mean values of six indicators developed by the World
Bank, and the growth rate of per-capita GDP, and
shows a positive correlation between the two. 

Now the question is what kind of relationship is
there between ICT and social capital. First of all, for
local community bonds, Putnam (1993) contends that
it is important for people to have direct contact with
each other and that online networks without direct
contact supplement networks based on face-to-face
communication, and concludes that online networks in
themselves are not important for creating bonds. He
points out that one of the major reasons for the decline
in these bonds in the United States is the effect of tele-
vision14. On the other hand, there is a growing need for
community activities that promote information sharing
on the Internet and online donation. Thus one cannot
deny the importance of the Internet for local commu-
nity bonds with which one can establish and maintain
human connections without restrictions of place or
time and irrespective of the number of people
involved. One study shows a positive relation between
the use of the Internet and participation in volunteer
groups or political activities. It is thus not easy to pre-
dict whether ICT will have positive or negative impact
on local community bonds. 

ICT is also believed to play an effective role in
governance. It is intuitively understood that the spread
of the Internet drastically increased information distri-
bution and raised awareness of information disclosure
and accountability, thus improving the transparency of
politics, administration and corporations. Also, there is
no doubt that one individual can easily send and
receive information through the Internet, which pro-
vides great potential for improving the governance of
an organization or a system. 

Recently the so-called alpha bloggers have gained
great influence on public opinion, together with the
mass media. However, it is also necessary to bear in
mind that there is a danger of people overreacting to
opinions on the Internet, leading to radical action in
the real world, as seen in Korea and China.

Let us now look at data relating to the relationship
between ICT and social capital described above.
Focusing on governance, the aforementioned‘degree
of governance was used as a surrogate variable and a
positive relation with the Internet subscriber ratio was
also found. A similar result was obtained when the

10 There are many previous studies using country and region-
based data, including Knack and Keefer (1997),“Does Social
Capital Have an Economic Payoff? A Cross-Country
Investigation,”The Quarterly Journal of Economics, Vol. 112,
No. 4.
11 The World Values Survey Association conducts the World
Values Survey and discloses survey results on points such as
“neighbors can be trusted”.

12 There are many previous studies using country and regional-
level data, including the World Economic Outlook -Growth and
Institutions, IMF (2003).
13 See Governance Matters 2008, World Bank (2008) for details
14 Fukuyama (1999) too points out that ties cannot be estab-
lished by electronic network alone without human contact. See
Cabinet Office (2002)
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Degree of governance: Compiled from Governance Matters 2008, World Bank
Internet penetration rate/100 people: Compiled from ITU’s ICT statistics database 

Figure 1-9 Relationship between the degree of governance and economic growth and ICT

(Internet subscriber ratio and degree of governance)

ICT competitiveness index developed by the WEF was
used as a variable for ICT. This suggests that the dis-
semination of ICT is closely related to the level of
social capital, namely, local community bonds and
governance. 

In order to ensure that a connection is established
between ICT and economic growth in terms of policy,

policy makers should place importance on measures
that would accelerate the accumulation of social cap-
ital by, for example, promoting regional informatiza-
tion programs to strengthen bonds in the local commu-
nity as well as information disclosure to improve gov-
ernance of organizations and systems.

(Degree of governance and per-capita GDP)




