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An Aging Society with the Declining Birthrate:
Japan (Moving toward a Sustainable Society)

Mitsuhiko lyoda (Momoyama  Gakuin
University)

[Abstract] Japan is an ultra-aged society with a declining birthrate. As a result, Japan faces low
economic growth potential and a heavy social security burden. This issue is one of the most
important matters that Japanese society must address as it moves to the future. This paper aims to
explain the problems that arise in an aging society with a declining birthrate and discusses the way
toward a solution. First, we observe the condition of an aging society and note the problems to
solve in such a society. Second, we explore the causes of the declining birthrate, which include low
incomes and the high costs of raising children and education. Third, we examine the costs and
benefits of university education. Fourth, we address other factors, and then present
countermeasures for coping with the declining birthrate in Japan. Lastly, we summarize our
findings and reach a tentative conclusion. As can be expected, there is no definite solution in the
short run to address population aging and low birthrate, and it will take a long time to change the
situation. Ultimately, to change the demographic direction of Japan, we need to change our life
philosophy.

Key words: aging society, declining birthrate, Japan, child-rearing and education costs, life philosophy.

(Contents) 1. Introduction 2. The Increasing Costs of Aging 3. Declining Birthrate 4.
Education Cost 5. Other Factors 6. Countermeasures for Coping with the Low
Birthrate 7. Conclusion  References and Data Sources

Flow Chart Several Causes of Declining Birthrate in Japan

Young people: Increase of non-regular —Unmarried (delay marriage)
employees (25-34 age) (Fig.1)
Low income (less than 2 mil. yen) (Fig.1) g “
Insecurity of employment ~
Households: High costs of child-rearing and —Fewer children — Declining
education (Tables 2 and 4) birthrate
High net entry rate in universities ~
Stagnated income (Fig.1) -
Young people and households:
Others (Work-life balance, etc.) —Unmarried (delay marriage) o~
—Fewer children ~
7. Conclusion

(1) Increasing aging costs: (a) Aged households are not always poor, however, a fairly large
number of aged people have no pension or their pension income is too small to sustain their
standard of living. (b) Social security payments to the aged (pension, health, welfare, etc.) account
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for the vast majority (69.5%) of the total social security payments. (c) As the percent of aged
persons in the population increases, health and nursing care costs inevitably increase. There are not
any easy solutions to this issue and this question should be considered as an important part of the
total social security system.

(2) Declining birthrate: (a) For young people, low incomes, increasing non-regular employment,
and the insecurity of their employment have contributed to the number of unmarried young adults
(i.e., postponing marriage). (b) For married households, stagnated incomes and the high costs of
child rearing and education have resulted in fewer children. (c) After long hours in the workplace,
parents must do household tasks and child rearing. These combined effects have resulted in the
declining birthrate. Further, university education has become widespread, and the high cost of study
is beyond the capability of many families. For tertiary education, two-thirds of total expenditures in
Japan are from all private sources, of which households expenditures account for half.

(3) Other factors: (a) People are inclined to find satisfaction from money, which is proportional
to the value of money spent. This fact may contribute to the low birthrate. General concerns such as
work-life balance reflect the persons’ philosophies of life. When evaluating the status of persons
and households, we should focus on achieving high quality of life, rather than pursuing high living
standards that are only representative of high market consumption. (b) Political instability may
cause economic instability and lead to stagnated income, which may be another cause of the low
birthrate in Japan.

(4) Countermeasures for coping with the declining birthrate: There is no way to stop population
aging. One of the most effective ways to address this issue may be to increase the birthrate.
Supposing that Japan can be successful in this regard, it will by definition take a long time. There is
no optimal solution. Looking back on our flow chart, any of the following solutions will be hard to
attain: 1) decreasing non-regular employment and increasing the income of young people; and 2)
increasing households’ income and decreasing child-rearing and education costs. Making every
possible effort to cope with the issue of low birthrate (such as providing additional allowances for
child rearing and education) will be helpful. Public expenditures for both family-related social costs
and education are relatively small in Japan. The government should pay more. In particular, the
bulk of costs for university education should be paid by the public. Considering the economic and
social spillover effects of university education, we should reexamine the cost burden of higher
education among the following three factors: public payments, scholarships and loans, and
household payments. The ultimate objective is to seek a higher quality of life overall. To find the
true value in our lives and everyday activities requires that we not be confined to market activity.
Otherwise, we cannot achieve our valuable purpose and goals.
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20104F 20114E

Coef.  Std. Er. Coef. Std. Er.
RO (M) —0. 4207  0.1145 #=5x —0.6445 0. 1194 **xx
AR (A0 —0.2707  0.0967 *=5x —0.2760 0. 1077 **xx
HEOREHES I #EHY=1) —0.7489  0.1591 %k 0. 7721 0. 2371 ek
PR (6B:F) —0. 0001 0. 0002 -0. 0001 0. 0002
JEBTH RS = (AP H3E=1) 0.7215 0. 3135 *x 0.8985 0. 3241 *kx
G EY = — (FiEBgE=1 0. 5231 0. 1687 k% 0.4809  0.1990 **
FBELL FOFERES I — (F=1) 0.0534  0.1465 -0.0413  0.1379
HRFI— (B=1) —0.2334  0.1099 == —0. 1741 0. 1154
FERS 2 — (6pER) 0.0651  0.0613 —0.0948 0. 0670
60FLL E& I — (60mLIE=1) —0.0065  0.1858 0.1862  0.1918
BEIFHEF 2 — FLE=13 -0.0128  0.3299 0.4683  0.2823 *
FE AB —0.0072  0.0431 0.0149  0.0447
VAT S 2 (ELAT=1) -0.1292  0.1352 —0.1288 0. 1407
XS5 3 — OURATE= 1) 0.2548  0.1364 * 0.2505  0.1387 %
PR 0.0790  0.0827 —0.2811 0. 1150 #=
30 -2.6033  0.4531 -2.3653  0.4215
31 -1. 2547  0.4446 —0.9254  0.4124
Number b & 488 456
Wald ci2(15), Pob > &R 173 0 165 0
Pseudo R 0. 1745 0. 2103
Log peudolikelihood -433 -380

*T 10% KIETHAAEEZ 7 U
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Macroeconomic analysis of cloud computing
Soichiro Takagi'* Hideyuki Tanaka®

1. Background

Cloud computing has become one of the major topics among the information technology
architecture. Cloud computing provides information services from centralized data centers so that
firms do not need to invest in and own a huge computer resources. General consumers also benefit
from cloud computing such as online storage. However, business sector started to use cloud
services more thoroughly. For example, information technology services for email, human resource
management, supply chain management, customer relationship management are now provided by
cloud vendors.

These new types of services are penetrating rapidly in Japanese economy. IPA (2012)
shows that use rate of SaaS (Software as a Service, one of the service models of cloud computing)
has grown from 19.5% in 2010 to 33.7% in 2011. Information technology is referred as “General
Purpose Technology” because it improves various aspects of business and products. Cloud
computing reduce fixed cost to utilize information technology drastically for firms, so it is expected
to promote economic growth when wider range of firms can benefit from IT that otherwise was not
affordable. On the other hand, cloud computing is possible to be provided from anywhere in the
world. In other words, if the domestic provider is not competitive, Japanese economy may face the
hollowing-out effect particularly in information services sector. Therefore, cloud computing has
two-sided potential both of growth and challenge.

A certain amount of articles have been published on cloud computing, but the concerns
and academic disciplines are scattered across literature. For example, some studies focus on
technological architecture, and others discuss on security and privacy. Some studies argue market
governance such as competition law and regulation. Despite the potential impact on business and
economy, its effect on economy is not studied enough. Even if the scope is expanded to IT and
economy in general, most of the empirical studies conduct analysis on firm or industry basis.
Therefore, there has been a limit to understand the impact of technological innovation on economy
as a whole.

On the other hand, from macroeconomics point of view, analysis with models with
micro-foundation such as dynamic stochastic general equilibrium (DSGE) model or its foundation,
real business cycle (RBC) model is becoming popular among literatures. However, its application is
heavily concentrated on financial and monetary policy. Application of DSGE analysis on the
specific technological innovation and macroeconomic variables is still yet fully utilized.

Therefore, this paper tries to construct a model to understand the impact of the diffusion
of cloud computing in macroeconomic scale. It also reports the results of impulse response of
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macroeconomic variables when economy encounter the diffusion of cloud computing. The model
would be a prototype for further development, but it tries to build a foundation for analysis on
specific technological innovation and its economic implication.

2. Methods

The main purpose of this study is to implement the impact of cloud computing into
macroeconomics models. The base model in which the cloud is incorporated is conventional RBC
model with monopolistic competition, which is widely used in macroeconomics literature. The base
model follows Griffoli (2011) which describe the behavior of household and firms.

There are several ways by which cloud computing affects macroeconomics variables. In
this study, three paths are identified and incorporated into the base model. First, cloud computing
increases productivity of firms by promoting the adoption of information technology. Second, this
study assumes that cloud computing lower entry cost for new firms, thus increase the number of
firms. This increase of firms can intensify competition and increase the productivity of economy.
Thirdly, cloud computing can reduce the output of information services industry because of the
global competition. These three effects are incorporated to the base model.

3. Tentative results

This research constructs models to incorporate the points above, and conducts impulse response
analysis after calibration. The tentative results show that overall effect on economy becomes
positive during approximately 5 to 20 years. It is also found that it takes several years until the
diffusion of cloud computing has a positive effect on economy. However, these quantitative results
heavily depend on the calibration of operational parameters. Therefore, the precise amount of the
effect may change depending on calibration. This paper provides the first step to construct the
foundation to understand the important technological change and its implication on
macroeconomics, and it is ready for further improvement.
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