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Projections of Future Population for Japan, 1975—2050

by Age. and Sex, Projected in 1978

AN

by Masaoks Yasukawae

"This paper outlines a projection of Japan’s future population calculated by the cohort com-
pmwnt method on the bas18 of the 1975 population census. » ‘
The pr1nc1pal aim of this projection task is to identify the range in scale and strueture of -
Japan’s future population by estimating upper and lower limits of fertility (total fertility rates).
For this purpose, I have presumed several condltlons _
Flrstly, with regard to fertility for the years beyond 1975 I estimated the upper hmlt of
fertlllty at 1.75, the lower limit at 1.65 and the medlan at 1.70, considering the current

declining trend of fel;tility and its probable tendency in the future. The reason why I pre-

“sumed fertility rates’at a lower level than the latest rate of 1.80 for 1974 is because of the

effect of the trend toward an-aging population on the 1eproduct1ve age group. The increasing

proportion .of aged persons- in Japan will place heavy respons1b111ty on the reproductive age

- group in the future and in order to support the aged, young people will restrain fertility to

_reduce the burdens of ‘childcare In short, an aging trend in a society strongly influences it

in the dlrectlon of a lower fertlllty level

Secondly, with regard to mortality, I drew up a model table of life expectancy 1n Japan

~in the future, where I presumed that life expectancy gradually increase from the 1975 levels .

of 71.76 for males and 76.95 for females to 75 and 80 respgctively, by the year 2000 and to
then remain ‘at the sa’mé level. In fact, the 1978 life expectancy for males was 72.97 and
78.33 for females, which were in line with the presumed trend. -

. The follpwing summarize the projection.

(1) Even by maximum projection, Japan’s population will reach a peak of 12.9‘ billion in

2005 after exceeding 12.8 billion in 2000, taking into account the trend toward declining fer-

tility. Accordingly, the population will not exceed 13 billion in the future.

(2) After reaching a peak lower than 13 billion in 2005, the population will start to decline .
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to a level of 11.6 billion by the year 2075, even though fertility may increase around 2005
(in that case, the peak will be reached in 2010). After that time, however, whether it continues at the
same level and thus becomes stabilized or whether it continues to décline‘ further, depends on
various conditions existing in the latter half of the 21st century. |

3 ‘If fertility does not recover but continues to decrease af’r,;ar the population reaches a

' p;aak in 2005, the population will decreasz to the present level of 11 billion by the mid-21st
century, 60-70 years from now at the earliest. ‘ .

(4) When a population reaches a peak, thaf; means it ceases to grow and remains at a
stabilizéd level. In that case,bboth birth and death rates are estimated‘ at 11.0 per 1,000 popu-
lation. (The Japanese birth and death rates in 1978 were 14.9 and 6.1 résQectivelyf) T_herefore, ‘the -
birth rate will decrease further in the fﬁture, but the death fate will soon begin to increase, 4
which indicates that ‘the' aging trend of Japan’s population will become more apparent.

(5) Upon entering; the 21st century, we will face a situation where persons over 65 years
will account for 20% of the total pbpulation, a ratlo of one per five persons (;15 of 1975, one
per 13 persm{ls / 8%), thus most of the nation’s efforts will have to be directed to.the support of
“the' aged, although the population will thereafter become stabilized. |

(6). The population of persons over 65 will increase from the 1975 level of 9 million to
19.5 million in 2000 (more than double the 1975 ﬁgure); and after reaching a peak of 27 million
in 2020, it will then begin to decrease gradually. Therefore, countermeasures for persons over
65 years are to cover a population of 27 million at most. |

(7 The popqlation of persons over 70 years was 54 million-in 1975, which will more than
double to 12.6 million in 2000. It will reach a peak of 19.7 million in 2025 (8.6 times the 1975
'ﬁg‘ur;e) and then decreage gradually. Thérefor, countermeasures for persons over 70 are to
cover a little less than 20 million p_erS(‘)ns at most.
| (8 In the 21st century, we wi‘All‘go through a period when the ratio of the middle—aged
and elderlj in the labor force exceeds that of the young, which is another critical problem we

must prepare to cope with.
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" The Transformation of Labour Policy and Labour Movement in

the Age from the First World War to 1929 Crisis 4))

by Kanae Iida

During a decade from the end of the First World War to the Great Crisis of 1929 when |

3epan had‘.been grown up into the only monopolist_ic capitalist state in Asia, she also experi-

enced the serious economical and social catastrophe which European countries had already

seen. Social policies by the government which were concurrent with the labour mané,g‘emenb

: policy in vth.e' enterprises as well as the development of industrial relations, so-called the labour-

policies as a whole made an epoch—makmg progress

While the establishment of the factory acts from 1916 began, the move for 1abour insurance

act after the War arose 'and in 1920 Kensei-kai (the Party for the Constltutxon) proposed the:

Sick Insurance Acts to the 43 Imperial Parliament. Moreover, the Ministry of Agriculture

and Commerce opened the campaign for the necessity of social insurance.

The writer wants to mentiofx about the relationship between the conditions of employment.

and wage policies, iabour movement and industrial relations through the anal'ysie of labour-

policies in Yahata Iron Manufacturing Company.
The Contents as follows. ‘
(1) Preface
(2) The Transformatlon of Labour Policies at the End of the Taisho Period.

3) Employment Wage and Industrial Relatlons——Labour Movement and Labour Manage-~

ment—Labour Management Pohc1es and Labour Movement in Yahata Iron Manufacturing

~ Company.




On thevGeneral Theory of Households’ Supply‘of Labor

—An Analytical Framework on the Determination of Household members’

Probablhty of - Labor supply and of their Patterns of Participation—

_ by Keirchiro Obi

The traditional theory of labor supply describes the individual’s optional hours of work for
a given wage rate. In the empirical studies onh the labor sﬁpply behavior of household mem-
bers, however, there seéms to be a considerable gap between the tradit.,ionalv theory and the
>data to which the theory is apphed ’

In order to remove that gap the frame work clarlfymg the mterdependence of supply be-
havior among members of a household is need. v

The pufpose of -this paper is to present such an analytical frame work. For the sake of |,
brev1ty, without 1mpa1rmg the generahty of the frame work, a group of houscholds with two
adult persons and unspecified numbel of children are taken under consideration,

In this paper it is assumed (a) that each member of a household can obtain.earnings both
by 'being' employed and by woricing without being employed (i.e. self employed), (b) that the
wage rates offered to the members are glven as Wi and W, (<W) respectlvely, where W, <
W, © that the wage rates W, and Wz are common to all the households under consnderatlon

G that the productlon functlon generatmg selfemployed income, %=f(hy), where % and " hd
gstand for self employed income and labour‘hours worked by household members (nonemployee)
respectively, is comnion-to all the households and (e) that hours of work is aésigned by ﬁrmé
when. the member of the household vis gainfully empldyed. The last proposition - (e) - was
already suggested by Walras. | , o

Suppose that the following alternative six values of W, and W, respectively are offered (by
firms)- to each member of the households: () Wl>W2>(dy/d}zd)o>(dy/dltd),n, an  w.>
(dy/dh;)c;>Wz>(dy/dhd)m, (IID) Wl>(dg!/dhd)o>(dy/dhd)m> w., aAV) dy/dhao> W\ > dy/dha) n>
Wi, (V) (dy/dhao>W.>W,>(y/dhs, and (VD). (dy/diad)o>(dy/di§d)ng> W, >W.,, where (dy/
dhs)s stands for maximum marginal productivity (in'co'ns,tanb prices) of production function f

—_— —
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and (dy/dhs) . being the minimum marginél' productivity when all the available labor hours
of househdld' members are used up (the marginal pfoducti\:ity is supposed to Be decreasing).
~ Tor éach cage, (I). throughy VD), any householci of‘ the group chosen at random will belong
to either of the following five patterns of .labor participation in accordance with the specific
shape of income-leisure indif‘ference.curves of the household: (I) No one is' gainfully employed
and household member or members are éngaged in self-employed work. (2) One person is
gainfully employed whose wage rate is W, his/her hours of work assigned by firm being ' k.
In addition to this, the .oth(;r household members work to gel se]f—gmployed income. (3) One
" .person is g‘ainfully employed and anofher does not work. 7(4) Two persons are gainfully emn-.
ﬁlqyed, earning. Wﬁ and W,k respectively, and no one is selfemployed. '(5') Two persons are
gainfully émployed as in the case (4) and, in addition to this, selfemployed iﬁcome is earnd
as well, ‘ |

The model which states the probability that an  arbitrarily chpsen hosehold belongs fo each

pattern, (1) through (), i§'>déveloped in this paper.

The Structure ‘of Economic Development‘(lj'

by Twao Ozaki

Usually, ih the dynamic model, the equilibrium path is caléulated unde{r given the structural
parameters. However, in Professor Leontief’s “dynamic inverse” model, the gnalysis is focused
on the effects of changep 6vér time in these structural parameters on economic develoﬁmenf.
In this study, our problem is also concentrated on effects of technological changes on the pat-
tern of Adyn‘amic process. The study is divided into two parts; one is to present a multi-
sectoral capital accumulation model that incorpofé.tes technical changes and the other is to
provide,. on the basis of the abov'e model, a comprehénsivg description of the interrelations
among the factors which sustained the economic growth and economic policies of the Japanese
economy during the period ‘1951 to 1968. The model-buildiﬁg is based on the following two.
elements: one is Professor Leontief’s “dynamic inverse” model (Leontief [1970)) and the other

is the introduction of the effects of economies of seale on changes over time in the éap’ital input
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coefficients matrix. -
In his paper (“Dynamie Inverse” [1970]), Professor Leontief deseribed the dynamic economic

system which 'involves 'eeg:])nicé,l changes by' the following formula.
A‘X‘+B‘*’(X’*‘;X‘)+‘C‘:X‘ Creserteeies FUUUOROPTUTUUOTT RO (1)

where X¢, C* show, respectively, gross output and consumptibn vectors ab perfbd ¢, and A‘,
‘B“‘.l show, respectively, input-output coefficient matrix and capital input coefficient ma.trix.
- In the equation system (1), the suffix (¢-+1) attached to the cépital input coefficient mat"rix,.B« ‘
has an important meaning for the analysis of structural change, ’because it indicates the exist-
ence of interrelationship' betw.een the pattern of production process and the changes in técﬁ-
nology embodied in capital investment. In’ other words, it implies that the production acti‘vity‘
at period t, shown in the equation system (1), produces new technology embo;iied in new
cépital goods which is expected to operate in the next period, t'+1., However, it was not
specified in Leontief’s “dynafnic invgrsg” modél, how the capital i‘npuf coeﬂicient maérix B '
changes over time in the process of economic growth. In this respect, we attembt'to introauce-
-the effect of economies of .scale on changes over time in capital input coefficient matri'x.B'.“.
This hypothesis was introduced on the basis of the empirical study of production function:
which was presented by the author in ‘the sixth International Confercnce of Input-Output

Techniques, (Ozaki [1976])‘ v | ' ' :
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On the convexity of Multi-valued Mappings (3)

by . Rywichi Watanabe

'fhis is the last and the main part of “our sfudy “on the convexity of multi-valued
mappings”. . , -

We ha#ediscussed fundamental properties of single-valued convex mappings énd of - multi-
valued convex functions, in this paper, we aré.going toyextend the concept of the convex:

mappings to the multi-valued case so that the nice properties of cbnvexity can. be preserved.




