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A Bio-demographic Analysis of the Japanese
Fertility via Micro-simulation

Shigemi Kono, Kiyosi HirosiMa, Yoshikazu WATANABRE,
Shigesato TakauAsHI and Ryuichi KANEKO

The present study deals with bio-demographic factors affecting the levels and trend
of the Japanese fertility via micro-simulation. The prototype of this micro-simulation
study was the United Nations Population Division model developed by S. Inoue in 1977.
But some considerable modifications have been made by the authors at the Institute of
Population Problems in the areas of conception, mortality and nuptiality. Furthermore,
for the purpose of partly filling in the gaps in bio-demographic data, the Institute
conducted a field survey in 1981 with a sample of 3,000 married couples, making
inquiries of pregnancies, use of contraception, breast-feeding experiences, state of sterility
and infertility, etc. The result of this survey became important inputs to the study.

The present model was designed to generate age-specific fertility rates and other
fertility indices such as marital fertility rates, parity distribution of women, rates of
pregnancies and induced and spontaneous abortions. The input variables to the model
amounts to 20, which include residual fecundability, period of breast feeding, infant
mortality, foetal mortality, use effectiveness of the methods, family planning practice
rate, expected fertility, etc. Out of 20, 12 variables can be changed freely of their levels,
thus permitting us to assess the effects of each variable or of a combination of a
number of variables. An additional feature of the present model is its power to make
a dynamic simulation. This feature can produce fertility trends over a period of 45years
with changing assumptions and is expected to clarify the time dimension of variables.
Chart 1 in this paper illustrates the construct of the model by the status and event
variables and by the directions of procession of simulation.

The findings of the present simulation exercise are numerous and it is not easy to
present them in details. The only rundown is given as below.

1. The present microsimulation study can present an array of bio-demographic
parameters after the model was able to simulate pretty nicely the trend and level of
the Japanese fertility both in cohort and period measures from 1945 to 1982. Many bio-
demographic indicators were not available from the present stock of data and it is
considered to be meaningful that this model can provide some concrete fingures on the
length of infertile period while breastfeeding, abortion rate, use-effectiveness, etc. It also
facilitates to ascertain the validity of some of the well-known values obtained from the
field survey such as the expected number of children.

2. One of the most interesting features of this model is that once the simulation
demonstrates a good fit, it is possible to assess the effect of the change in each variable
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upon the change in fertility. The study has shown that among the other variables, the
age at first marriage and the expected fertility are very important factors in determining
the very low fertility among the Japanese women in recent years.

3. In the present study, the model simulation was performed to appraise the extent
to which the change in cohort fertility affects the period fertility. Although the other
factors do not give much different results, whether cohort or period, the factor on
marriage, especially a change in age at marriage, gives a very interesting result. It
shows that by increasing age at marriage by two years during a period of ten years,
the period total fertility rate dips very deeply and it takes about 30 years to come back
to the level where the cohort total fertility rate has been stabilized after ten years of
change in age at marriage.

4. According to the simulation, the Japanese total fertility rate in the periodic
measure would start increasing in a year or two and it would come back to the level
of 1.90 by arround 1990 or earlier. The course of swing starting in 1974, bottomming
up in 1981, and returning to 1.9 in 1990, resembles a shape of pregnant porpoise
underneath the stabilization level of the cohort total fertility rate as mentioned in the

above section 3.



