“Service Economy” in Japan*

YASUHIRO HORIYE**

I. Introduction

It has been argued for quite some time that Japanese economy is undergoing
structural changes brought about by a growth of the service sector after the first oil
crisis, which is commonly termed as “service economy”. Researches on this subject
to date, however, have failed to provide a satisfactory indicator for the growth of the
service sector and have often been a mere description of individual changes, with a
sociocultural and historical bias.

In this paper, therefore, we deal mainly with the economic aspect of these
changes, although we also make certain sociocultural and historical considerations.
Specifically, in our analysis of the “service economy”, we focus on cyclical business
fluctuations, employment and finance, all of which are the main concerns of
economic policy making. We try to be empirical, using the simplest economic
theories. As the basis for such a macroeconomic analysis, we need to have a clear
understanding of the nature of the changes in the economy. Thus, we look into the
consumption structure of the household sector and the intermediate input structure
of the corporate sector.

We define “the growth of the service economy” as “an increase in the share of
the tertiary sector in the total economic activity (primarily, nominal production) of
the nation”. The sector upon which our analysis is centered is, of course, a
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narrowly-defined, private service sector within the tertiary sector.!?

In Chapter II, we review the present condition of “service economy”. Then we
set forth the reasons behind the advent of the “service economy” in the cases of
household and corporate sectors in Chapters III and IV, respectively. We see that the
changes in income structure of the household sector represented by the ratio of the
housewife’s income to total income, and the “habit persistence effect” of consump-
tion, both contributed to the increase in service expenditures. Similarly, we see that
growing substitution between intermediate service input and labor inputs of the
corporate sector as well as the bias of technological innovations have direct and
indirect influences on the share of the service inputs in the total intermediate inputs.
Based on the above findings, we analyze the repercussions of the growth of the
service sector on production, employment and financial movements using the
Input-Output Tables® in Chapters V and VI. Here we argue that while the growth of

1. Nominal production figures (value-added plus intermediate input) are used for the following
reasons. First, the value-added figures reflect well the economic activity of national economy.
However, because they do not represent the total value of transactions, the economic sense of
comparing them with prices and financial activities is ambiguous. It is necessary to get rid of
such ambiguity by using the sum of value-added and intermediate input (total domestic
production). Second, there is a difficulty in measuring the contribution of qualitative
improvement to the changes in service prices, which may make it less meaningful to estimate
real service output, real productivity and real rate of growth for the service sector in the same
way as we do for the manufacturing sector.

However, since the comparison of productivity between the service sector and manufacturing
sector is an important point of interest, we will calculate and analyze real service output using
existing deflators as a first approximation.

2. In the tertiary sector (including the government sector), such industries as wholesale,
electricity and transportation are closely linked to the manufacturing sector. As such, if we use
tertiary sector as an indicator, we might overestimate the “service economy”. On the other
hand, if the industries are narrowed down to private service sectors (services for individuals,
firms, and the general public), stressing they are relatively independent of the manufacturing
sector and their rates of growth are higher than other industries, their shares in the overall
economy may be too small to draw any definite conclusions regarding the “service economy”.
Thus in our paper, we focus on the broadly-defined service sector, the tertiary sector, while
paying considerable attention to the narrowly-defined private service sector by making explicit
reference to developments in this sector when necessary.

3. The main framework that we use in this paper is that of the Input-Output Tables. Specifically,
we use “Analysis of Movements of Postwar Economic Structure in Japan Using the Input-
Output Tables”(1960-75, International Trade and Industry Statistics Association) and “Input-
Output Tables for 1980 preliminary” (Government Administration Agency). For further
breakdown of industries, we use “1965-70-75 Joint Input-Output Tables” (Government Admi-
nistration Agency) for the period before 1975, and “1980 Extended Input-Output Tables”
(MITI) for 1980.

Incidentally, restaurant services are classified to the narrowly-defined service sector in the
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the service sector contributes to stabilization of production and employment, the
shortening of the average employment period, due in part to the vulnerability of the
service sector to seasonal disturbances, and low labor productivity, suppresses per
capita income growth. In addition, the growth of the “service economy” influences
money supply and the private sector’s financial activities. We show that this influence
works to increase the effectiveness of monetary policy by reducing uncertainty in
national income determination. In Chapter VII, we conclude the above discussions.

II. The Growing Role of Services in the Japanese Economy

Table 1 shows the growth of the services in the Japanese economy in terms of
value of domestic production calculated from the Input-Output Tables. The share of
nominal production of the service sector, in both the broad and narrow definitions
(given in the note 2), has shown a constant upward trend since 1965. In 1980, the
share of the tertiary sector (broadly-defined service sector) was 43.7%, and that of
the narrowly-defined service sector, 12.7%.

We next look at the changes in domestic service production during every
ten-year periods from 1960 to 1980, decomposing them into changes in intermediate
inputs and final demand. In terms of the latter, in 1980, the broadly-defined service
sector rose roughly to 50% of total final demand whereas the figure was around 40%
in 1960 and 1970. Even when the narrow definition is used, the share rose to 18.5% in
1980 from 12.6% and 14.8% in 1960 and 1970 respectively. It is evident that during
the ten years since 1970, the service sector grew spectacularly. The rise in the share of
services in the final demand structure can be attributed to two mutually reinforcing
reasons: (i) The consumption expenditure, a dominant component of the final
demand, is becoming increasingly service-oriented (share of tertiary sector produc-
tion in total consumption, from 66.2% in 1970 to 74.9% in 1980); (ii) The relatively
stable growth of consumption, in contrast to the dip in investment caused by a
slowdown of economic growth, enlarged the share of consumption in final demand
(from 55.6% in 1970 to 61.0% in 1980).

On the other hand, the share of intermediate input supplied by the tertiary
sector rose from 27.9% of the total input value in 1970 to 34.3% in 1980. Although
the corresponding figure for the narrowly-defined service sector still remains at only
6%, it has doubled over the last ten years showing the expansionary trend of the
sector. Further, along with the increase in the production and the mechanization of

Input-Output Tables, while some other statistics classify them to the retail sectors. In order to
maintain comparability, we reclassify the latter statistics in accordance with the method of the
Input-Output Tables.
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the tertiary sector, transactions within the sector and intermediate demand of the
tertiary sector for the output of the primary as well as secondary sectors saw a huge
growth. Table 2 shows that the demand which is directly related to the tertiary sector
accounts for more than 50% (and more than 10% for the narrowly-defined service
sector) of total intermediate demand.

Table 1 Share of Nominal Gross Domestic Production by Industries

(share, %)

1955 1960 1965 1970 1975 1980

Primary sector* 12.0 8.2 6.6 4.4 4.0 2.9
Secondary sector** 52.3 60.7 58.2 59.9 55.0 534
Manufacturing 44.9 51.4 48.2 49.3 44.0 43.0
Tertiary sector 35.6 31.1 35.2 35.8 41.0 43.7
Services 10.8 7.2 8.7 9.2 11.2 12.7
Wholesale & Retail 8.0 6.7 8.1 8.8 9.2 9.2
;i;;ng:t’a::summe & 40 | 49 62 | 64 8.2 76
Public accomodation 1.9 2.1 2.2 2.0 2.8 2.4

Notes: 1. Compiled from Input-Output Tables.
2. Production for Wholesale & Retail is given by commercial margin.
* Agriculture, Forestry & Fishing.
** Manufacturing, Construction & Mining.

Table 2 Share of the Tertiary Sector-Related Demand in
Intermediate Demand

(% (): share of narrowly-defined service sector)

1960 1970 1980
Demand toward service sector (broad difinition)| 23.2 (2.0) 27.9 (3.0) 34.3 (5.9)
Demand from service sector
toward non-service sector 10.6 (3.1) 10.6 (3.8) 19.1 (5.9)
Total 33.8 (5.1) 38.5 (6.8) | 53.4 (11.8)

Note: Compiled from the Input-Output Tables.
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Similarly, the growing predominance of the service sector in overall production
can be observed in terms of total working population, outstanding debts, capital
stock, etc. As regards the total working population and outstanding debts, the
tertiary sector’s share reached 55% in 1980 (45% in 1970), and has still continued to
rise thereafter. Also, as regards the capital stock, while investment of the
manufacturing sector stagnated after 1975, that of the tertiary sector kept steady
growth, so that the share of the latter in the total investment is now almost 40%.

Thus, it is evident that influence of “service economy” is not limited to the flow
variables of the economy, such as final and intermediate demand, but is spreading
out to stock variables such as factors of production. This development of “service
economy” is a result of natural evolution of the economic structure, the process of
which was accelerated by the first oil crisis. This process, coupled with a later decline
in the rate of economic growth and innovations in electronics technology introduced
to cope with the decline, has been the main factor behind the structural change in the
Japanese economy. From this point of view, the beginning of “service economy” in
Japan may be set around 1975 with its rapid development thereafter.

Growth of the service sector is not unique to Japan. As the degree of economic
matureness measured by per capita income increases, we observe in most developed
countries that: (i) the share of service production in total production increases
reflecting a progress of the division of labor; and (ii) the ratio of white-collar workers
to total workforce rises* (see Figure 1 page 68).

III. Changes in the Demand Structure of the Household Sector
1. The Growing Weight of Services in the Structure of Consumption

We have seen that the growth of service expenditures in the final demand
structure is due to: (i) increase in the weight of consumption expenditures, composed
mainly of service outlays, in the final demand; and (ii) increase in the weight of
service expenditures in each category of final demand, especially in consumption. In
what follows, we single out the household consumption, whose share in the total
consumption is quite large, and see the impact of “service economy” on its
composition.

Table 3 shows figures for various components of household consumption based
on GNP statistics. We can see that the weight of service expenditures has been rising

4. The international comparison in Figure 1 is made with no regard to differences in the stage of
economic development. If we estimate the trend line only for developed countries, the result
may well be different from the one shown in the figure. See Baba (1983) for a suggestive
analysis on this point.
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Table 3 Changes in the Structure of Service Demand

(1) Household Consumption in Nominal Terms (GNP-base)

DECEMBER 1984

(share, %)
1970 1973 1976 1979 1982
Durables 6.2 6.7 5.7 5.7 49
Semi-durables 14.2 15.7 14.1 12.8 11.5
Non-durables 37.2 34.1 36.1 32.6 32.7
Services 42.4 43.5 44.1 48.9 50.9
(2) Household Consumption in Real Terms (GNP-base)
‘ (share, %)
1970 1973 1976 1979 1982
Durables 5.1 6.5 6.1 6.9 6.7
Semi-durables 14.6 15.3 14.6 13.6 12.6
Non-durables 37.7 35.6 36.2 343 334
Services 42.5 42.6 43.1 453 47.2
Note: Rate of annual change of deflator of consumption (1972-82) are:
(%)
Durables Semi-durables  Non-durables Services Total
38 7.4 8.3 8.1
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(3) Expenditure Items in Real Terms

(share, %)
(Memo)
1963 | 1967 | 1972 | 1977 | 1982 ‘;‘;‘;’ffgc‘g;‘;‘fl
1972-82
Durables 2.2 2.7 4.7 5.5 6.0 3.5
Clothing & Footwear 8.5 8.4 8.4 7.8 6.8 8.4
Food 33.4 32.i‘ 28.7 26.3 24.6 8.4
Other expenditures 11.2 11.7 11.7 12.8 13.0 9.6
Service expenditures 44.7 45.1 46.5 47.6 49.5 9.7
Discretionary services| 25.7 27.5 30.7 31.5 32.8 9.5
Service necessities 18.9 17.6 15.8 16.2 16.7 10.0

Notes: 1. Compiled from the Annual Report on the Family Income and Expenditure Survey.
2. Discretionary services include education, leisure, tutorial services, restaurant, etc.
Service necessities include housing rental, health care, school fees, etc.

(4) Main Service Demand in Final Demand (Nominal)

(share, %)

1970 1975 1980
Education 184 19.6 23.4
Health, Social insurance 24.6 28.1 27.3
&ejlfsmg?\rllitg}s;rgﬁzss excluded) 159 17.4 18.4
Leisure services 154 12.0 11.0
Daily service necessities 76 5.3 4.2
Hotel & other lodgings 7.4 6.0 5.7
(Memo)
Ratio of service expenditures 14.8 17.3 18.5
to total final demand

Notes: 1. Compiled from Input-Output Tables.
2. Leisure services include cinema, theater, playground, night club, other personal leisure
services.

Daily service necessities include other personal services excluding above (except Hotel
& other lodgings).



DECEMBER 1984

BOJ MONETARY AND ECONOMIC STUDIES

68

986'0 = ¥
(60°S1) (€6vy)
6S°€7 — (Swodu] eide) 33d) UISH'S =
10109 ATeIIIA ] UI SI13YIOM JO OLIBY

10309§ AIBIMIaY UL
sIajio M JO oIy -

L 1 Il

I ETETE P ETE RS RN NN N

%SS 0s 134 oy

uedef ul 103095 AIBIIA UT SIOYIOM JO ONJRY PUR 2UIOOU]
4@ ende) 134

$S0N 000°S 1 000°01
T T

eyide) Iag usomiaq uoney (OWINW)

000's 000'1
T L

(s8°¢) (58°6)
LS80=7d 86'L+A-€T000=M

L
erensny

°
uedef

AemioN
L ° °
Aurwran ' m [} L2200 4
SPUeHAyIaN YL
]
epeue)

sajeIs payun
L ]

uapimg
[ ]

pueneyL |
L ]

ot -
eIs3UOPU[

.
Aayingp

L J
pue[ai]

s1oyI0 M
IR[O-IYM

"SILIUNOD SNOLIEA 3y}
PpI Ojul Us)E) aq ISnw dUIILFHIP ‘Buryeads Apowig 7
"BISY 158 INOS PUE IDFO JO 950Y) PIPU[OUT SIHIUNO)
"1861 ‘O'TI . SNSHEIS INOQET JO YOO 1eaX,, WO A[Ureus PajorIIxa 318 (7) pue (1) | :sajoN

Jo sadeys

(A) ddD ende) 1og

o1

0z

o€

(U4

jo ouey %

2010110 [BIOL 0} SINIOM JE[J0D-ARYM JO OHEY PuE Jgo ende) Jag usam)aq UONERY (7)

$SN.000°S1 00001 000°s 000°1 o¢
| T T T T T T T T T T LA
ersauopuj |
° -
puelaI] -
* <
sourddiyg
‘o —0t
Y -
®210) 'S 4
~
(18'81) (06°S) puerreyl |
SLS0= ¥ ECTH+A-4I000=1L *
fedniiod T
[ ] L[] -
Aouany |
b —o0s
A |
Auewion ‘M -
° uedef T
L] . -~
dmoquiaxny eHsny |
PUEB[BOZ MON
[ ] -
L4 -
° elERNSOY . . B
AemioN uredS 300010 4
@ SPUBIAYIaN YL —09
3] - h
wnidpeg . . |
sale1§ pajun) ureug 4
L]
. epeue) -
UIPIMS
pens . uononporg AA
yjrewuaqg 2otALg
Jo areyg o

4aD ende) 1a4 Pue UOHINPOI 3IIAISS JO AUBYS UIDMISQ UORERY (1)

(uosuedurod [euonjeuIdlul) JgoO eide) 194 PUE 101035 IIIAIIS Y} JO YIMOID) UM UoneRy [ 2inSig



VOL.2 NO.2 SERVICE ECONOMY IN JAPAN 69

remarkably in both real and nominal terms. If we take a closer look at each
component in real terms using the Annual Report on the Family Income and
Expenditure Survey, we find that the shares of clothing & footwear and food, which
may be classified as necessities, are declining while those of discretionary service
expenditures, mainly education and restaurant services, are growing. Meanwhile,
other necessity items such as housing rental and health care services remain roughly
constant (all these observations are also valid in nominal term). To confirm these
observations derived from microdata of the Family Survey, we refer to the
Input-Output Tables compiled every five years. Items on the Tables having
remarkably increased are education (broadly-defined to include cultural expenditure
in general) and restaurant services, and these increases correspond to the increase in
expenditures on discretionary services in the Family Survey. On the other hand,
according to the I-O Tables, the share of expenditures on entertainment services is
somewhat declining so that apparently this item has not played an important role in
the growth of “service economy”.

A rapid increase in the share of discretionary services and a relative constancy in
that of service necessities are attributable to the following changes in consumer
behavior: (i) increase in demand for education and cultural service induced by higher
per capita income (consumption of these items tends to produce a “habit persistence
effect” on service expenditures); (ii) changes in lifestyle, such as more frequent use of
restaurant services, caused by a reduced family size and an increase in the number of
families with both husband and wife working; and (iii) influence of increased stock of
durables (influence of increased leisure time of housewives spared by wide use of
electric appliances).

Judging from a significant increase in restaurant outlays, we may conclude that
(ii) above has exerted a dominant impact. Let us take a closer look at this point.
First, a reduction in family size tends to increase income per family member, which in
turn may raise expenditures on cultural activities and entertainment, while a decline
in the number of children may work to reduce such items as educational expenses.
Therefore, it is not clear whether this contributes on balance to the growth of
“service economy”. On the other hand, the growing number of working wives has
facilitated growth of the service sector as seen in the example of increased restaurant
expenditures. When we analyze the ratio of working wives (roughly equal to the ratio
of co-working households), we should take into account the laws® defined by

5. The Douglas-Arisawa’s laws are observations made on the labor supply measured in terms of
the number of workers. They state that an increase (decrease) in the wage rate decreases
(increases) the number of working members in the family if that wage rate is for the
householder (first law), and increases (decreases) the number if the rate is for the
non-householder (second law).
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Douglas-Arisawa (especially the first and second ones), concerning the income level
of the householder and the wage rate of the wife offered in the labor market. We
investigate the ratios of working housewives of different household income groups
using the Employment Status Survey. The result that the ratio of working wives is
lower for a higher income groups is consistent with the first law. However, a recent
increase in the ratio of working wives in families of the high income groups indicates
a weakening of this relation (see Figure 2(1)). As for the correlation between the
working wife’s wage rate and the ratio of working wives, no clear conclusion can be
drawn. Yet, according to the Annual Report on the Family Income and Expenditure
Survey, the share of the wife’s income is larger in higher income groups, and such
relation has been observed since around 1965. From this statistical evidence and the
weakening of the first law by Douglas-Arisawa, we may presume that wage rates tend
to be higher for wives of higher income households, which in turn increases income
level and purchasing power of households, especially those of wealthy households.
These statistical observations suggest that the traditional role of the wife’s income as
a supplement to the household income has become relatively less important, and that
the increased ratio of working wives is better explained by a reduced burden of
child-bearing, brought about by low birth rates, and a higher educational
background, both of which encouraged them to participate in professional and social
activities, or by their pursuit for an even higher standard of living. Therefore,
household income increased by the wife’s earnings is much more likely to be spent on
discretionary services, such as restaurant and cultural services, rather than on service
necessities, and to increase the total service expenditures. In the next section, we
formulate and estimate the consumer’s utility function focusing on the ratio of
income earned by the housewife, and, using this, analyze the increase of service
expenditure of househods.

2. Analysis Using the Utility Index Function

In the theory of consumption, the household is assumed to maximize the level of
utility derived from consumption of goods and services under a budget constraint.
The amount of each item consumed by the household depends not only on the level
of income (budget constraint) and relative prices of goods and services, but also the
shape of the utility index function specific to the household. Among a number of
ways for specifying this utility index function, we use a linear expenditure system of
Bernoulli-Laplace type, which was also used in Stone (1958) and Tsujimura-Kuroda
(1974). The advantage of this system is that it has a relatively easy functional form
and that the influence of shift parameters can be easily handled without introducing
rigorous substitutional and complementary relationships into formulation.
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The Bernoulli-Laplace specification is given as:
n a. .
U=1 (a+9)"' , i=1"n (1)
i=1

where U is total utility, g; is real expenditure on item i, and a; and « ; are preference
parameters, respectively.®

The marginal utility of the i-th item derived from this utility index function
becomes infinity when the level of consumption of this item is equal to —a;. Hence, a;
is the minimum necessary expenditure level of the i-th item. At the same time, by
explicitly incorporating a; in this form, we can take into consideration a possibility of
changes in the state of preferences. Such changes in the state of preferences include,
for example, the effects of past experience of consuming a particular item, which may
further increase consumption of that item (“habit persistence effect”), or may rather
curtail its consumption (“stock adjustment effect”). It is also possible
that shifts of the utility index function arise from the change in the number of family
members, or the change in income structure resulting in a transition of a consumption
structure of households. For example, Tsujimura-Kuroda (1974) specified a; by
introducing the “habit persistence” potential (h) and the average number of family
members (m):

a; = ag + bym + ¢ hy | (2

a,; is the necessary minimum expenditure and h; is the cumulative value of
expenditures in the previous periods.

Although the downward trend of the number of family members has almost
come to a halt, the change in income structure caused by an increase in the
housewife’s income share in total household income has been going on after 1975 on
which we are focusing in this paper (see Table 4). ‘

6. Using this equation, the marginal utility is given as:

Jdu

=2ap
0q;

a;—1 di
Uy = = a4 (ay+ )" -z Cagtap)

=, —
! (aj + qj)
The last equality is based on the assumption of equality of marginal utility. A is the marginal

utility of income and p;, the price of the j-th item. Normalizing 3, &; equal to unity

~ a@; .
(where «; :—Z—;_'. ), we get the following linear expenditure schedules:
1

E,=f;\,‘E—(1—41)81'91+"‘1(3292+"‘+anpn)

En’: ‘;\n'E _<l_dn>an'pn+ dn(al°p] +'"+an_1.pﬂ_1) .
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Table 4 Housewife’s Income Share and Number of Family Members*

1963 1972 1982

Housewife’s income share in total income (%) 3.84 4.92 7.57

Number of family members 4.30 3.93 3.78

Note: Compiled from the Annual Report on the Family Income and Expenditure Survey.

We regard this change as one of the main factors inducing a transition of the utility
index function and changes in the consumption demand structure.

For this reason, we use the housewife’s income share in the total income
(denoted by w) as a shifting factor of a preference parameter (a;), together with the
“habit persistence effect” (h;) which has been incorporated into some previous
models, and exclude the number of family members (m) which has also been used in
previous works. That is to say, our equation has a following form:

a; = ag t byw +c;h .7 (3)

The above equation is estimated using the three-stage least squares method, by
employing 1963-82 as a sample period for the following six components of
consumption expenditures; durables, clothing & feotwear, food (excluding restau-
rant services), other non-durables, discretionary services (including entertainment,
restaurant and tutorial services) and service necessities (including electricity, gas,
rentals and education services). The data are compiled from the Family Income and
Expenditure Survey, and are on annual average basis. The results of estimation are
shown in Appendix 1 and 2. We use the estimated preference parameters, shown
in Table 5, to study the effect of “service economy” on household consumption.
First, we consider the “habit persistence effect”. Since the sign of c; is negative for all
expenditure items, we can assume a positive “habit persistence effect”. In other
words, as the habit potential increases, the marginal utility curve (U; = «;U/(a; + q;)
=a;U/(as; + b; w + ¢; h; + q;) : see footnote 6) shifts to the right, raising the
consumption. This effect is relatively prominent in the cases of durables and services
in general. In the former case, however, while accumulation of durables may
suppress additional purchase of the goods of the same kind (“stock adjustment

7. We have also estimated a function using the number of family members and the “habit persis-
tence effect” as preference parameters (i.e., Equation (2)) instead of the housewife’s income
share. This equation, however, does not show a good fit and for some items the marginal utility
is negative. Since the utility index function depends not only on consumption of goods and
services, but also on time for leisure, estimation of Equation (2) which disregards this leisure
factor may produce a biased result. In that sense, we may interpret the housewife’s income
share in Equation (3) as a shift parameter representing the changes in leisure time.
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Table 5 Estimation Results of the Consumption Function

(1) Preference Parameter for Each Consumption Item
(figures in brackets are t-values)

Q aoi b; c
(4.8) (0.8) (1.1) (2.3)
Durables 0.163397 - 51192 1,863.1 ~0.071060
. (10.6) (0.01) (0.5) (0.6)
Clothing & Footwear 0.112998 - 1041 - 8316 ~0.009227
Food (11.2) (2.9) (0.3) (1.4)
0.173840 -31,111.9 ~ 639.5 ~0.009572
_— . (13.8) (0.5) (0.5) (2.7)
Discretionary services | 433575 15,940.8 -3,276.6 -0.039348
. iy (2.4) (4.3) (0.9) (3.4)
Service necessities 0.047094 -26,664.2 1,286.1 -0.030427
" durabl (2.9) (0.6) (1.0) (2.1)
Other non-durables 0.069397 - 4,668.8 ~1,491.7 0.025116
(2) Estimates of Asympototic Value of Consumption
1963 1967 1972 1977 1982
Durables -2,034.9 | -1,8263 | - 2422 5982 | 4,117.6
Clothing & Footwear 32976 41978 | 54412 77776 9,239.8
Food 33,567.4 | 357689 | 38,7355 | 42,669.9 | 45926.6
Discretionary services | -3,358.8 | 5313.1 | 18871.9 | 39,7626 | 58,215.7
Service necessities 21,7257 | 24,5234 | 28593.8| 31,602.1| 36,164.5
Other non-durables 10,397.0| 13,0186 | 16,706.5 | 22,7843 | 27,8342
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effect”), judging from these estimation results, “habit persistence effect” dominates
“stock adjustment effect” and the total effect is to increase the amount of purchase of
durables.

Second, we examine the effect of a change in the housewife’s income share (b;)
in total household income. Our result shows that a rise in this share shifts marginal
utility curves to the right for items such as discretionary services, clothing, footwear
food, and increases the amounts of consumption of these items. This effect is most
salient in discretionary services.?

Third, apart from the preference parameter, we examine the changes in
minimum consumption. Minimum consumption, that is, the position of the
asymptote of the marginal utility curve, is indicated by a;. Using the estimated
results, we can calculate a time series of a; for each item. It is found that the minimum
consumption levels for basic necessities, such as clothing & footwear, food and
service necessities, have been positive since 1963 and the magnitude of their shifts is
relatively small. On the other hand, for discretionary services and consumer
durables, minimum consumption levels in 1963 were negative or barely positive
indicating that the degree of necessity is small for these items. With a rise in income
over the years, however, the minimum consumption of those two items, especially
that of discretionary services, has grown quite rapidly. It should be noted that a rise
in the housewife’s income share and the “habit persistence effect” significantly
contributed to this tendency.

With these results in mind, we calculate and depict in Figure 3(1) the marginal
utility curves for individual items based on the 1982 income level (we omit the item
“other non-durables” for simplicity). The vertical axis represents the level of
marginal utility. Figures on the axis are chosen for convenience of measurement, and
their absolute value has no economic meaning. The horizontal axis gives the amount
purchased (expressed in 1980 price). The line drawn parallel to the horizontal axis at
2 shows the level of marginal utility (divided by the price of individual item in 1982),
and the intersection of this line with the marginal utility curve gives the amount of
consumption which equalizes the marginal utility of expenditure on various items,
which is an equilibrium allocation of consumption expenditure or equilibrium
consumption structure. In this framework, marginal utility falls as income level rises

8. Inlight of the fact that in higher income group the household belongs to, the higher the ratio of
the wife’s income is to the total household income, it is possible that b, which we assume to be
determined by the household income structure independently from the level of income, is in
actuality influenced by the latter. For example, in the high income group with a high share of
the wife’s earnings, increase in total income may not lead to an increased spending on service
necessities or consumer durables (because of the past accumulation of durable goods). These
factors may bias our estimation result. We need further considerations on this point in future,
including estimation of utility index functions separately for individual income classes.
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and the equilibrium level of consumption increases as the marginal utility curve
moves rightward.

The slope of the marginal utility function of each item depends on the
parameters a; and a;. As Figure 3(1) shows, marginal utility curves of clothing &
footwear and service necessities, both of which are highly necessary, have a steeper
gradient indicating a rapidly diminishing marginal utility. This means that the
increments in expenditures on these items are small when the income level rises. On
the other hand, such items as discretionary services and consumer durables, which
are less necessary component of consumption, have less steep gradient indicating that
the consumption of these items rises with the increase in income.

Since the marginal utility scale on the vertical axis is normalized with respect to
the prices of expenditure items, it embodies the effect of changes in relative prices
over time. Furthermore, in view of the fact that the utility index function shifts in
accordance with the “habit persistence effect” and changes in household income
structure, consumption may increase over time even when marginal utility is rapidly
declining.

~ Taking these possibilities into consideration, we illustrate in Figure 3(2) the
marginal utility curves for 1972 and 1982, and see how they shifted during the period.
When we compare the levels of marginal utilities, we find that the equilibrium level
in 1982 is lower than the 1972 level. On the other hand, it is evident that the
asymptote of the utility curve moved to the right for all items. The magnitude of shift
is larger for services in general and consumer durables, while it is smaller for clothing
& footwear and food. As a result, purchases of clothing & footwear and food in 1982
decreased slightly compared with their corresponding levels in 1972, while purchases
of discretionary services and durables rose markedly and also those of service
necessities rose slightly. Apparently, despite the relatively large increases in the
prices of discretionary services and service necessities during the period, the increase
of the housewife’s income share (which has a positive effect on discretionary services)
and the “habit persistence effect” (on discretionary services and service necessities)
shifted the marginal utility curve to the right inducing higher consumption levels of
these items. As for clothing & footwear and food, although the parameter a; had the
effect of shifting the curve to the right, its influence was small and was seemingly
offset by the leftward shift due to price increases. As for durablés, since the price
increase was small, the “habit persistence effect” had a dominant influence and
brought about an increase in consumption. In summary, changes in the preference
parameters and in relative prices were reflected in the consumption expenditure
structure, and resulted in an increase in demand for services, and for discretionary
services in particular.

Next, apart from the concept of marginal utility we estimate the magnitude of
changes in consumption of each item with respect to the changes in the housewife’s
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income share (w) and the cumulative value of past expenditures (h;) using the
parameters obtained by the estimation (Equations (4) and (5), see Table 6).

04q. 1 .

a—" =— (=b;p; + a; X b;* p;) Change with respect to (@)
v Pi housewife’s income share

99, Change with respect to

— =¢ (a;~-1) ge With Tespeet (5)

9 h; habit persistence effect.

Table 6 Changes in Consumption with Respect to Housewife’s
Income Share and Habit Persistence Effect

Clothing Discretionary | Service Other
Yr. | Durables | g Eootwear | FOOI services  |necessities | non-durables
Ch ith ¢ 1978} -2,290.6 513.0 161.0 2046.9 -1421.0 1275.5
ange with respec
to housewife’s 79| -2,310.9 510.8 143.2 2032.0 -1420.7 1272.2
income share 80| -2,367.6 4823 102.6 1938.6 -1431.4 1277.2
81| -2,395.4 471.2 91.8 1909.1 -1435.4 1273.9
82| -2,421.0 465.1 74.1 1896.0 -1436.1 1270.4
Change with respect
tcf)fhatblt persistence 0.05944 0.00818 |0.00790 0.02229 0.02899 0.02337
effec

Changes in the housewife’s income share most strongly influence consumption
of discretionary services in positive direction. This influence exceeds its negative one
on service necessities, therefore the changes in the household income structure
represented by the housewife’s income share have the effect of raising the weight of
service expenditures in total consumption expenditures. Meanwhile, the “habit
persistence effect” has its strongest influence on durables spendings. However, its
influences on discretionary services and service necessities are also large and much
stronger than those on clothing & footwear and food; as a whole the “habit
persistence effect” tends to be stronger on services than on goods.

Thus, should the upward trend in the share of the housewife’s income and the
“habit persistence effect” continue, the share of service expenditures in total
consumption, especially that of discretionary services, would continue to rise.
Furthermore, so long as the weight of consumption in total final demand does not fall
substantially — whether or not it does fall is difficult to forecast, depending on the
future rates of economic growth — the share of service demand in total final demand
will also continue to rise.
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IV. Changes in the Input Structure of the Corporate Sector
1. The Growth of Service Inputs in Intermediate Inputs

The changes in the corporate firms’ input structure can best be elucidated by
looking into the composition of intermediate inputs in the I-O Tables over time. In
Chapter II, we have seen the increase in weight of service-related inputs in
intermediate inputs. In the following, we view the same phenomenon for a change in
the cost structure as a whole — this is equivalent to a change in the price structure —
including factor costs such as wages. Table 7(1) shows the input cost structure of
domestic products since 1960. The total input is classified as: (i) non-service
intermediate input cost (input from the primary and secondary sectors); (ii)
intermediate service input cost (input from the tertiary sector); (iii) wage payments
(employees’ income); (iv) capital cost (profit plus depreciation) and (v) others
(indirect tax, etc.). The table clearly shows that the share of inputs supplied by the
tertiary sector, particularly by the narrowly-defined service sector, has been rising. It
also shows that capital cost has fallen while wage payments have been on the rise. We
should note that growth of “service economy” took place amid these changes in
various costs.

Table 7(2) gives individual items of rapidly increasing, narrowly-defined
intermediate service inputs. We find that: (i) the share of information & research
services, such as research, survey, data processing, computing, and lease services of
computers and their attachments, have been increasing remarkably; (ii) the share of
building and construction and of legal, financial and accounting services have
increased compared with their levels in 1965 and 1970, although they somewhat
declined after 1975; and (iii) the share of lease services has risen since 1975. In
contrast, the share of advertising services, which was quite large in 1965, has dropped
drastically. Thus, an overall growth of the service sector accompanies changes in the
weights of individual service sectors.

In the I-O Tables, almost all of machine repair and maintenance services, whose
weight in total intermediate inputs is approximately 5% in 1980, are classified as
“machinery”. If, however, these items are properly classified as services (including
the cost of machinery parts), the share of the narrowly-defined service sector will
exceed 10% of total intermediate input.

While the above analysis of “service economy” focuses on intersectoral market
transactions, we should not overlook an expansion of service transactions within
individual sectors, especially the movements in wage payments to white-collar
workers. As a measure of service inputs within each sector, we employ the value of
wages paid to workers engaged in administrative, technical and managerial, and
other office works. Applying this measure to the manufacturing sector, we find that
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Table 7 Change in Intermediate Service Inputs

(1) Input Cost Structure of Domestic Products

DECEMBER 1984

(share, %)
1960 1965 1970 1975 1980
Non-service intermediate input cost i
(Primary & secondary sectors) 43.6 38.9 38.7 35.9 36.3
gi‘i’t’f;sl:gftf)";;“ce input cost | 439 14.7 14.8 16.5 18.9
Narrowly-defined services 1.1 1.6 1.6 2.0 33
Wage payment 17.2 20.2 19.7 24.9 23.4
Capital cost 20.7 21.0 22.6 18.5 17.3
Others 5.5 5.3 43 42 4.1
(3) Increase in Service Inputs in the Manufacturing Sector
(share, %)
1960 1970 1975 1980 Processing
Ssehcat‘(fr"f input from tertiary 16.8 17.0 18.5 223 24.1
Narrowly-defined services 1.8 1.8 2.1 3.2 5.2
Corrected share of input from
tertiary sector (Note 4) 21.5 23.0 26.0 28.9 33.2
Corrected share of input
from narrowly-defined 7.3 9.0 11.1 11.5 16.6
service sector
(Memo) Share of total wage
payments paid out to white- 304 393 43.1 43.6 452

collar workers
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(2) Individual Items of Intermediate Service Inputs

(share, %)
1965 1970 1975 1980
Information & Research 4.0 9.9 11.4 14.3
Building, Legal, Finance &
Accounting, Land services 10.8 31.8 43.2 36.3
Lease services 1.4 5.9 4.7 5.5
Advertising 435 333 22.3 20.1
Public accomodation 28.1 154 15.6 14.0
Share of service in intermediate .
input  (A) 3.0 3.0 3.9 5.9
Share of mechanical repair in
intermediate input (B) 2.5 2.3 24 4.5
A + B 5.5 54 6.2 104
Notes: 1. (1) is compiled from Input-Output Tables. Wage payment corresponds to Employee’s
Income; Capital cost is defined as current profit plus depreciation allowance; Others
are indirect tax, etc.
2. (2) is compiled from Input-Output Tables. The items are defined as follows:
Information & Research: research, survey & data processing & computing, informa-
tion services, computer leasing.
Lease services: leasing except computer.
Public accomodation: broadcasting, education, health & social insurance, other
public services.
3. (3) is compiled from Input-Output Tables and Report on Wage Structure Survey.
4. Corrected share of input from tertiary (narrowly-defined service) sector is:
Input of tertiary (narrowly defined service) sector + Wages paid to white-collar workers
Intermediate input + Wages paid to white-collar workers
5. Processing sector includes metal & machinery.
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wage payments of such kind have been more than 40% of total wage since 1975,
indicating that the “service economy” is also growing in the sphere of the
value-added structure. Further, if we classify such wage cost as an intermediate
service input and add it to the broadly-defined intermediate service input,
service-related input accounts for almost 30% of total intermediate inputs (more than
10% even if we use narrow definition of intermediate service inputs,
see Table 7(3)). It should be noted that the service inputs in broad definition reaches
to one third (and 15% in narrow definition) of total intermediate inputs in machinery
and metal sectors, in which the weight of the workers engaged in research and
development is presumably high. While the growth of “service economy” within each
sector tends to suppress market transactions of services, such adverse effect is not
strong enough, and the “service economy” based on the market transactions is also
growing rapidly as we have already seen.

The fundamental reasons for the growth of service inputs in the corporate
intermediate input structure are as follows: (i) the expansion of economy has given
rise to a general trend of service specialization (a switch from self-sufficiency of
service supply within the sector to the purchase of specialized services from outside of
the sector); (ii) in the process of diversification of consumers’ taste and a decline in
the rate of economic growth, urgent needs emerged to reinforce information services
and research and development capacities by means of, for example, purchases of
various software-related services. Furthermore, the following facts also contributed,
directly or indirectly, to the increase in the share of service-related input in total
intermediate input: (iii) increased demand for leasing various kinds of industrial
machines, which reflects the corporate attitude against investment risk in time of
slowdown of economic growth; (iv) demand for repair and maintenance services
generated by the progress of mechanization and computerization.

Next, we look into the interdependence between goods and service sectors using
the inverse matrix obtained from the I-O Tables (Table 8, categorized into eight
sectors, in 1975 price). We note that: (i) although the production of manufacturing
industries has the largest “inducement effect” (that is the ratio of products generated
by final demand to corresponding final demand) on other industries’ production
levels, this effect of service industries is getting quite large in recent years and
especially that of the narrowly-defined service sector has filled the gap to a great
extent between light manufacturing and processing sectors; (ii) while the “induce-
ment effect” of manufacturing industries on themselves has remained roughly
constant or slightly decreased, the effect of light manufacturing industry on service
industries, has grown remarkably; and (iii) the “inducement” effect of the service
sector on itself and on the manufacturing industries has also seen a significant
increase.

Therefore, as the growth of “service economy” changes the intermediate input
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Table 8 Changes in the Interdependence of Each Sector

(Inverse Matrix, in real terms)

Construc. Light Heavy Proces- 'lé:rcttizg

year tion & Manufac- | Manufac- sing (excludin Services
Mining turing turing services)g
Construction & 1970 1.10442 | 0.04816 | 0.25567 | 0.07822 | 0.04829 | 0.03242
Mining 1980 1.06606 | 0.04221 | 0.23474 | 0.04937 | 0.04879 | 0.03706

1970 0.21086 | 1.41549 | 0.12582 | 0.13933 | 0.05274 | 0.18034

Light Manufacturing
1980 0.17442 | 1.36883 | 0.10864 | 0.11443 | 0.06774 | 0.23838

Heavy Manufacturing 1970 0.40375 | 0.24757 | 1.74560 | 0.46781 | 0.11381 | 0.13827

(Materials) 1980 | 0.33757 | 0.24332 | 1.74194 | 0.31685 | 0.13571 | 0.17810
Processing 1970 | 0.22086 | 0.05414 | 0.09623 | 1.40895 | 0.06310 | 0.03586

: 1980 | 0.23741 | 0.07526 | 0.10663 | 1.41247 | 0.08863 | 0.05442
Tertiary Sectors 1970 | 0.25287 | 0.22227 | 0.27371 | 0.26629 | 1.17813 | 0.16225
(excluding services) 1980 | 0.28719 | 0.27555 | 0.29916 | 0.21963 | 1.23883 | 0.24942
Services 1970 | 0.04225 | 0.03529 | 0.03739 | 0.04364 | 0.03440 | 1.04998

1980 0.06838 | 0.04747 | 0.05706 | 0.05777 | 0.05596 | 1.08331

Total (Including primary | 1970 2.33386 | 2.38097 | 2.63778 | 2.49079 | 1.53390 | 1.71228
industry & those not
specified) 1980 2.23909 | 2.30982 | 2.62392 | 2.23402 | 1.68049 | 1.91570

Notes: 1. Compiled from Input-Output Tables. _
2. Divided into 8 industries; the figures were obtained by using the formula (I- (I-M) A)~*, where
I is unit matrix, M is import coefficient matrix, and A is input coefficient matrix.
‘The division of industry is referred to footnote in Table 11.
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structure, the “inducement effect” of each sector also undergoes changes. And the
latter changes take the form of strengthening the interdependent relationship
between the goods and the service sectors by increasing both the service input of the
goods sector and the non-service (goods) inputs of the service sector, rather than
taking the form of independent growth of production of the service sector reflecting
increases in final demand.

2. Analysis Using the Transcendental Logarithmic Function

In this section, we formulate and estimate the price function explicitly
incorporating the input share of each production factor. We shed light on “service
economy” by studying the reasons for changes in the input share. We define the cost
structure of the corporate by the input shares, or equivalently, distribution ratios, of
various factor inputs including intermediate inputs. The change of these share is
induced by the relative prices of factor inputs, degrees of substitution determined by
technology, and biases of technological progress, etc. Taking these influences into
consideration, we divide factor inputs into the following four categories; (i)
non-service intermediate inputs (inputs from primary and secondary industries, or
M); (ii) intermediate service inputs (inputs from tertiary industry, or S); (iii) capital
(K); and (iv) labor (L). We formulate the transcendental-logarithmic function of
output (Q) price, incorporating the above four variables and the time trend variable
(T) which represents technological progress.’

9. We specify the trans-log price function as follows:
Q =8 (Py, Ps, Px, P, T).
Q is the output price of the industry, Py the price of input produced by the primary and
secondary sectors (M), Ps the price of input produced by the tertiary sector (S), P the capital

(K) price, Py the labor (L) price, T the time trend. Transforming the above into logarithmic
form and expanding it by Taylor series, we get:

1
1nQ = o+ XL oj1a Py + ?%ZlnPkInPj +oap-T
3 J

1 .
+ZBjr1aPy - T+ A T2(i=M 8, K, L),
i
From this we obtain:

_,__z_'._Y_'_=Wj(3:M,s,K,L>~
: X
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We estimate the function for major fifteen industries on annual average basis
filtering out short-term disturbances such as fluctuations of expectations.® Further-
more, taking into consideration of structural changes of economy, we estimate
separately the high growth period (1960-72) and the period after the first oil crisis
(1970-79), the latter period including three years (1970-72) before the crisis to secure
sufficient degrees of freedom. Estimation involves twenty parameters, i.e., a;, B3,
Bir, Br, arr (i,j =M, S, K, L) for each sector. We apply the three-stage least
squares method in the TSP program.!! The results are given in Appendix 3 to 6. We
find that the estimation has a good fit, except for the parameter of technological
progress (Wr), not only during the former sample period, but also during the latter
sample period when factor price changes were large. Therefore, we use these results
and analyze the estimated values of parameters focusing on those in the latter sample
period.

First of all, we look at the value of J3;; as a measure of substitution between
factors of production. B is, by definition, equal to oWy 9InP ; . If 8;;>0, it
indicates that as the price of factor j rises, the input share of factor i rises, hence these

Given that the marginal production conditions are satisfied, the partial derivative of the output
price with respect to the input price is equal to its input share (W) (where X is the quantity
produced, and Y; the quantity of j-th input).
Let W; be the distribution ratio (input share) of the production factor j.

Then, Wy +Ws +Wx + W =1, and 3 W;/ 2InP; = 3 represents the rate of change in the
input share of factor j through factor substitution when the price of factor i changes. As for
technological progress, —9InQ / 9T = Wi represents the change in the price over time
(the rate of technological progress), while 9 W;/ 9T = 3 shows the influence of technologi-
cal progress on the input share of factor j (bias of technological progress). Finally,
dWr/ 8T = A1t gives the change in the rate (or speed) of technological progress.

10. The data used here are from the Input-Output Tables. Factor prices (Py;, Ps, Pk, Pr) are
discrete divisia indices, which are used with the permission of Professor Kuroda of Keio
University. Details of data computation for labor and capital prices are shown in Kuroda
(1982) and Imamura (1983).

11. In order for the trans-log price function to be consistent with the equilibrium conditions under
perfect competition, it must satisfy the following conditions: (i) symmetry (Bi; = B,
Bir = Br fori,j = M, S, K, L); (ii) homogeneity (3 e¢; =1, 285 =0, = B =0);
(iii) monotonicity ( @;>0); (iv) convexity sufficient for profit maximization (cost minimiza-
tion, negative semi-definite Hessian matrix). In actual estimation, we impose the restrictions
(i) — (iii) on coefficients in advance, and to meet the symmetry condition (i), we drop the
equation for L and estimate the remaining four equations simultaneously. This method does
not guarantee the satisfaction of the profit maximization condition (iv), so that we introduce
an additional restriction on 3 ; (the strongest restriction on f;;’s which sets them all equal to
zero gives the Cobb-Douglas function).
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factors are substitutes.

We then take out the Bg; or B; which represents the relationship between the
services and other factors of production, and compare its value during and after the
rapid growth period (Figure 4). For the latter period after the first oil crisis, £ s,
which represents substitution between services and non-service intermediate inputs,
declined in light manufacturing and other sectors. J gk, representing substitution
between services and capital, increased in steel, chemicals, and machiney sectors,
while it decreased in food and ceramics sectors, so that its value for the whole
economy remained more or less constant. Meanwhile, the value of g increased in
most industries, such as steel, metal and machinery, indicating that an overall
substitution between services and labor in the economy was strengthened during this
period (in textiles, paper & pulp, chemicals, and some other sectors, an increase in
wage rates, which used to be a factor suppressing the share of service input, is now
neutral to the service input share). This fact, coupled with a relatively high increase
in wage rates, contributed to a large shift in factor inputs from labor to services and to
the growth of intermediate service inputs. On the other hand, despite the fact that
the rates of increase in non-service intermediate input prices were not so high as
those of service prices, the weaker substitution between these factors prevented
service demand from declining.

Next, we look at the own elasticity, £;. In most industries, the absolute values
of 3 is lower during the period after the first oil crisis than during the rapid growth
period. This means that the decrease in service input resulting from the increase in
service prices was not so large as it had been before. Consequently, the input share
did not decline as much. The same is true of the own elasticity of labor. A rise in
wage rate induced a smaller decrease than it did before. On the other hand, the
absolute value of the own elasticity of capital became larger while that of non-service
intermediate input did not show significant changes on the whole.

The above analysis of factor substitution indicates that the substitution between
services and other factors of production had a stronger influence on the increase of
the services’ of input share and contributed to “service economy”.

Figure 5 shows the bias of technological progress( Syt » Bst», Bxr, Bvir) for
each factor of production. Technological bias, defined as 9 Wy/ 9, shows the effect

12. In fact, §;; represents not the elasticity of substitution, but the change in the share of input
value. Allen’s partial elasticity gives a general form of elasticity of substitution. The following
equations show the relationship between the two.

oij = i/ Wi+ W; + 1 (i=j,i,j=M,S,K, L)

%i = Fii/W2—-1/W,+1 (i=M,S,K, L)
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of technological progress on the input share of each production factor. The
technological progress is either share-augmenting (when g ;t>0), share-neutral
(when B3;7=0), or share-reducing (when f;r<0).

In the period of rapid economic growth, the technological bias for labor and
capital was share-augmenting in almost all industries ( 811, 8 xr>0) while those for
non-service inputs was, again in almost all industries, share-reducing ( 53 mr<0).
Meanwhile, the bias for service-related input was share-augmenting in manufacturing
sectors ( Bsr>0) and share-reducing in the tertiary sector (3 sr<0). However,
during the period after the oil crisis, we find that the bias for intermediate service
inputs changed its direction and became share-augmenting in the majority of the
industries (twelve out of fifteen industries). Also, those for labor remained to be
share-augmenting. In contrast, those for capital become share-reducing in almost all
sectors. As to non-service intermediate inputs, the bias was share-augmenting in light
manufacturing and materials sectors and share-reducing in all other sectors.

Judging from the bias of technological progress represented by the changes in -
the input shares, it is apparent that the number of sectors whose share of
intermediate service input increased by the technological progress after the first oil
crisis grew remarkably. This resulted from the changes in the production structure of
the corporate sector, such as higher needs for research and information-related
services.

In summary, we find the following three points through the estimation results for
substitution and the bias of technological progress obtained from the trans-log price
function: (i) During the period after the first oil crisis, substitution was strengthened
between services and other production factors, especially that between services and
labor because of the high rate of price (wage) increase, which had an effect of raising
the share of service inputs; (ii) As for the own elasticity of service inputs, a decrease
in the amount of service input brought about by a price increase is getting smaller, so
that its negative effect is less severe than before; (iii) Increasing number of sectors
having a positive bias of technological progress for services. As stated above, growing
specialization and greater needs for research and information services, etc., explain
much of these phenomena. All these serve to augment the share of service inputs,
thus promoting the growth of the “service economy”.

V. The Growth of the Service Sector and Cyclical Economic Fluctuations
1. The “Service Economy” and Its Influence on Production

In this section, we analyze the influence of the growth of the service sector on
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production, employment and cyclical fluctuations in general. First, we point out the
characteristics of the firms of the narrowly-defined service sector which stand in
contrast with those of the manufacturing firms:

(i) Firms having capital less than ten million yen have a large share in terms of
not only in number of firms, but also in sales and number of employees (in 1981,
number of firms 87% cf. manufacturing 80%, sales 38% cf. 12%, number of
employees 54% cf. 29%).

(ii) Sales of firms in the service sector are far smaller than those of the
manufacturing firms of the comparable capital size; that is a small business scale
characterizes the service sector.

(iii) Per capita wage rate is 80% for the manufacturing worker. However, there
is only a negligible difference in per capita wages between service and manufacturing
firms of the same business scale. Therefore, the lower wage rate of the service sector
as a whole is a result of a large share of smaller firms. All the above characteristics of
service industry can be explained by geographical and time constraints on service
production, inability to adjust production by means of inventory stock adjustment,
and small and diversified household demand, a major part of service demand.

However, these characteristics of service production, namely daily and seasonal

fluctuations in production, do not mean that service production enlarges the
amplitude of deseasonalized business cycles. On the contrary, if we measure
-economic activities on annual basis to eliminate seasonal factors, we find that the
expansion of the service sector has a stabilizing effect on the economy. In what
follows, we examine this effect using data free from the influence of short-term
fluctuations in service demand.

The “service economy” and its influence on production and employment can
effectively be studied by using the Input-Output Tables. We use for illustration the
equation X =(I—A)"'F, which excludes exports for simplicity (X: domestic
production vector; I: unit matrix; A: input coefficient matrix; F: final demand
matrix). The growth of “service economy” in the domestic production is affected by:
(i) changes in the technological, “production inducement” relations in the corporate
sector, represented by (I—A)™!; and (ii) changes in final demand, such as
consumption expenditure of the household sector, represented by F. For an analysis
of economic fluctuations over a relatively short period of about a year, the
technological production structure (i), can be taken as a constant. Hence, economic
fluctuations, especially changes in production levels, are mainly determined by
changes in final demand (ii).

Table 9 gives the variation coefficients for the growth rate ot various items o1
real output based on SNA (over the previous year. Data for 1966-69 are estimated
figures). Except for commerce (which includes, as a major component, wholesale
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Table 9 Stability of Service Production

(1) Change in Real Production and Dependence on Consumption
(Compared over previous year)

Variation °
coefficient Ceramics &
14} Cement
o Forestry
13F
) Tl
, Primary Metal ~._
Lk N
‘ X S
{ General Machinery ~
1.0F 'o L0 g O
\Construction ° Petrolium \\
09k % Precision Machinery Chemicals S
. \ ~
* Electrical Machinery COL“ merce \\
. o .
- \ » .
0.8 . Electricity, Gas & Water Food"
07 \ & Serviceso ©
L \
. . Tmnsport Transportation &
+ Machinery Communication ,/
0.6 @ J/
\\~ 4
Sso Finance & Insurance ’,’
0S5+ S~eae ° L
04 Dependence on consumption ( = Inducement from consumption sector
Total production inducement
L 1 11 1 ! 1

0 10 20 30 40 50 60 70 80 90

(2) Variation Coefficient by Real GNP Components

(Compared over previous year)

Private Public Public Private Export
GNP consump- | consump- | capital capital efc
tion tion formation | formation :
1966 ~ 1982 0.597 0.613 0.262 1.309 1.240 0.669
1970 ~ 1982 0.607 0.688 0.275 1.573 1.699 0.736
[ 1975~ 1982 0.220 0.580 0.269 - 1.548 0.714 0.808

(3) Variation Coefficient by Consumption Item (Compared over previous year)

1. Based on Real GNP

Non Semi Total (Memfo)

Apr. ~ Junet,o 1971 | Services | qurables | durables | Durables Co':is:: P Mta:lrl;n:c_
Jan.~Mar., 1982 | (53 (0.8) 2.1 (6.7) (4.3) @.0)
0.537 0.806 2.089 1.635 0.759 1.809

2. Based on the Family Income and Expenditure Survey
. . Service Clothing Other
stcsgerzliggary neces- Food & Durables non

1964 ~ 1982 sities Footwear durables
(3.8) (1.8) (0.8) (1.3) (8.5) (3.3)
0.828 1.307 2.293 2.559 1.008 1.303

Notes: 1 (1) is based on SNA computation. Variation coefficient is computed for 1966~1981
(1966 ~1969 is extrapolation). Consumption Dependence coefficient is based on
1980’s Input-output Table.
2. Variation coefficient = Standard Deviation
Mean
3. Items in (3) 2 is referred to Table 3. Growth rate over previous year is given in
bracket.
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sector having a close relationship with the manufacturing sector), the tertiary
sector, especially the service sector, has had a smaller variation coefficient compared
with the manufacturing sector (see Table 9(1)).

This can be attributed to the following reasons: (i) In the tertiary sector,
especially in the narrowly-defined service sector, the ratio of consumption to total
demand (that is, a proportion of increased production of the tertiary sector induced
by an increase in consumption) is approximately 0.6, which is three times as high as
that of the manufacturing sector; (ii) The variation coefficient for consumption is
more stable than those of other items such as investment, reflecting the “habit
persistence effect” etc., as we have seen in Chapter III (see Table 9 (2)).

We next examine individual items of GNP statistics to see the stability of
consumption. The growth rate of service expenditures is higher and more stable than
that of non-service (goods) expenditures. As we have seen in Chapter II1I, if we break
down the service outlays, discretionary services (education, restaurant services, etc.)
show a higher and more stable increase than service necessities (electricity, gas &
water and medical expenses). The high growth and stability of service outlays
described above are due to the fact that during the estimation period (mainly after
1965), the upward trend of service expenditures has strengthened itself, and also to
the fact that even in time of slower economic growth, the increasing share of the
housewife’s income has had a positive effect on service outlays, with relatively mild
curtailment of service expenditure. As to why the variation coefficient of
discretionary services is much smaller than that of durables, the following points may
be important: (i) Since the expenditure unit of discretionary services is more flexible,
it is easier to average out the level of spending over time; (ii) discretionary services
do not have such replacement cycles as consumer durables do. Overall, the stability
of service production is attributed to the stability of service consumption based on the
“habit persistence effect,” especially that of discretionary service consumption whose
share in total service production is rising.

To analyze the long-run relationship between cyclical fluctuations and “service
economy” from a long- and medium-term point of view, it is important to consider
changes in the “production inducement.” structure. As we have seen in Chapter IV,
the growth of the “service economy” generates a greater cross-sectoral demand
between the service sector and non-service sector, thus strengthening the cross-
sectoral “production inducement effect.” On the other hand, in terms of “production
inducement effect” within each sector, “service economy” has expanded within the
service sector, while it has remained roughly constant within the non-service
sector, though its value is still relatively large. As a result, difference in the
“production inducement effect” among various sectors is getting smaller (Table 8).
This means that although the total amount of induced production depends on the
relative weights of final demand components such as consumption and investment,
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this kind of weights has come to have less effect on the total amount of induced
output. We may conclude, therefore, that through the increased weight of
production which is directly or indirectly related to services, the growth of the
“service economy” tends to dampen fluctuations in production even in the long- and
medium-terms.

We next look at the effect of the growth of the service sector on capital
formation in the long run. It is noted that the capital coefficients (capital
stock / production) of the tertiary sector has been rising in recent years. It has been
argued that the capital coefficient for the tertiary sector, calculated on the basis of the
value-added figures (capital stock / GDP), is far smaller than that of the
manufacturing sector, hence the growth of “service economy” has an adverse effect
on investment. Nevertheless, since 1975, the gap between the coefficients of the two
sectors has narrowed considerably. And if we calculate the coefficient (capital
stock/output), the level of the tertiary sector has already roughly equalled to
that of the manufacturing sector by 1980 (see Figure 6). A closer look at capital
coeffients of various industries which are based on production figures in 1981 reveals
that, that of the tertiary sector (excluding electricity, gas & water) is lower than those
of metals and chemicals, but much higher than those of machinery and food. The fact
that the capital coefficient gap is narrowing is explained by changes taking place in
both sectors. First, in manufacturing sector, capital coefficient has remained almost
constant for the following reasons: (i) The weight of material sector (such as
chemicals, steel, etc.) whose capital coefficients are large has fallen, while that of
machinery with smaller capital coefficients has increased; (ii) investment on pollution
control devices has leveled out; (iii) firms have made an attempt to raise
investment efficiency to adjust to the low rate of economic growth after the first oil
crisis. On the other hand, in the tertiary sector (excluding electricity, gas & water),
the capital coefficient has had an upward trend reflecting the process of mechaniza-
tion in this sector, and also a shift on the part of the manufacturing sector to
substitute the purchase of lease services (computers, industrial machines, etc.) for
investment, which shifted the burden of investment from the manufacturing sector to
the service sector.

2. The “Service Economy” and its Influence on Employment

In this section, we examine the influence of the “service economy” on
employment. Because of daily and seasonal fluctuations inherent to the production
of services, employment is subject to a large fluctuation. This fact is typically shown
by the fact that the share of regular workers is only two-thirds of the total workers in
the service sector (cf. average of manufacturing and processing sector — 84%), and
correspondingly, the share of workers with daily or temporary contracts is quite
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Figure 6 Productivity and Capital Coefficient of by Sectors
(1) Productivity (1981)

Million yen per worker

Steel X
Labor productivity (X/L)
+ : Items included Electricity, Gas & Water, Chemicals, Paper & Pulp,
General Machinery, Transport Machinery, Food, Finance &
40 Insurance, Construction
( «* : Items include Metal Products, Transportation & Communication
Textile, Services and Commerce.
35 |
*
30 | (X/L); =-5.463 (X/K); +25.931
X Chemicals
25 F~o
~
~
\\
~
20 | X% s
— ~ 1
Electricity, Gas \\\ Transport Machinery ' .
& Water X o X Electrical Machinery
Paper & > x
~
15 | Pulp S
So X Food
% N N
Average for x SO
Manufacturing N
10 S~
Average for x <
all industries Finance & S
———- X .
“Mitfl.l’:;duc“x Textile Insurance x Construction
S+ x —~ <xAverage for Tertiary L - _1.822 +
Transportation & x T sesector (X/L), = -1 822(X/K); +7.317
Communication  Commerce Services ~~
1 I 1 1 1
0 0.5 1.0 1.5 2.0 2.5 3.0 Capital productivity (X/K)

Note: X: Real production, L: Employed workers, K: Gross capital stock
(All GNP based, 1975 basis)

(2) Capital Coefficients
(Production value based, ( ): GDP based)

1965 | 1970 | 1973 | 1976 | 1979 | 1981
(0.881) | (1.235) | (1.471) | (1.496) | (1.534)
All Sectors 0528 | 0490 | 0545 | 0668 | 0.684 | 0735
. (1.568) | (1.659) | (1.897) | (1.723) | (1.637)
Manufacturing 0487 | 0446 | 0497 | 0604 | 0585 | 0.607
(Chemicals, Primary Metal) (3.088) | (2.841) | (3.255) | (2.735) | (2.840)
Material 0714 | 0593 | 0.648 | 0800 | 0778 | 0.844
(Metal, Machinery) (1.155) | (1.202) | (1.357) | (1.135) | (1.011)
Processing 0482 | 0394 | 0421 | 0526 | 0472 | 0454
Tertiary Sector (excluding (0.618) | (0.676) | (0.816) | (0.871) | (0.921)
Electricity, Gas & Water) 0448 | 0395 | 0441 | 0528 | 0555 | 0601
4 (0.398) | (0.543) | (0.760) | (0.927) | (1.127)
Services 0222 | 0222° | 0282 | 0389 | 0445 | 0.544

Note: Compiled from SNA statistics. (1965 data are extrapolated.)
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large, and this tendency is further reinforced in recent years. According to the
Employment Status Survey, average duration of employment is shorter, and the ratio
of female labor higher, in the service sector than in the manufacturing sector. This is
one of the causes of increase in the ratio of working wives stated earlier. These
characteristics of employment in the service sector, coupled with the fact that their
business scale is small, has suppressed the wage level of the sector. With these
characteristics of employment in the service sector in mind, we analyze the
longer-run employment fluctuations by eliminating daily and seasonal disturbances.

Table 10 Employment Period and Share of Female Workers (1982)

(%)
Employment Period Share of Female Workers
(wives
1 Yr. | 2-4 Yrs. | 5-6 Yrs. | Total employed | employees /females)
Services 4.1 23.3 10.5 51.4 49.7 30.3
Manufacturing 3.8 20.0 8.8 38.9 34.6 28.5
Non-Agricultural 3.9 20.9 9.4 38.3 35.3 24.8
(average)

Note: Compiled from Employment Status Survey.

Using the framework of the Input-Output Tables, we factorize short-term
fluctuations of employment into: (i) changes in final demand and (ii) changes in labor
productivity. As we have already analyzed the former factor, we concentrate on the
analysis of the latter.!®

We use the ratio of real domestic product (based on SNA) in individual sectors
to the sectoral total employment as a measure of labor productivity. A comparison of
this measure across industries in 1981 shows that labor productivity in the tertiary
sector, especially that in the narrowly-defined service sector, transportation &
communication, and commerce (whose output is taken as the value of its commercial
margin), is considerably lower in comparison to that in paper & pulp, food, and

-1

13. L=£¢J~-A) -F
(i M

Number of employees

Labor coefficient (matrix with the inverse of labor productivity as its diagonal elements)

Final demand

Input coefficient matrix

Unit matrix
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general machinery industries, not to mention such capital-intensive industries as steel
and chemicals. We observe that the tertiary sector, as well as textile sector, is very
labor-intensive (see Figure 6). We also find that the following significant changes
have taken place since the first oil crisis (see Figure 7): (i) Although the growth rate
has somewhat slowed down, labor productivity in the manufacturing sector
continued to grow, while that in the tertiary sector stagnated since 1975; (ii) the
stagnating tendency of labor productivity is most conspicuous in the narrowly-
defined service sector whose weight is large in the tertiary sector, and in commerce;
(iii) in the manufacturing sector, the growth of labor productivity in material sectors
such as chemicals and steel decelerated owing to sluggish production, while that in
processing sectors such as electrical machinery and transport equipment has been
accelerating.'*

We attribute the widening of differentials among the growth rates of labor
productivity across industries to the following facts: (i) demand for the product of the
processing sectors has remained strong even after 1975 owing to an expansion of
export demand, which made it possible for these industries to carry out labor-saving
investment. This, in turn, may have contributed to an upgrading of the labor quality;
(ii) material industries, on the other hand, have not been succesful in reducing excess
labor produced by a long spell of unfavorable demand conditions, which stifled a
growth of labor productivity; (iii) in the tertiary sector, in addition to the unique
characteristics of service production (small business scale, large seasonal distur-
bances, etc.) which tend to lower labor productivity in the sector, an increase in
demand for services due to the growth of the “service economy” after 1975 and the
resultant absorption by the sector of cheap labor force, most of which was female,
part-time workers, have further reduced the labor productivity level.'® Detailed
comparisons of the major industry groups within the service sector show that labor
productivity in the corporate services sector is the highest (though only 40% of the
average of manufacturing industries), and has continued to rise since 1975. In
contrast, that of the personal service sector, accounting for almost 50% of total
production and the number of employees in the service sector, has been only 60% of
the productivity in the corporate service sector, and its growth rate has been lower.

Based on these observations regarding the movements in labor productivity, we

14. Labor productivity is measured without consideration to labor quality and working hours.
However, even if these are accounted for as in Imamura (1983), little difference is detectable
and the same result is obtained that the productivity in service-related industries is very low.

15. From Figure 4, we observe that the negative price elasticity of the share of labor input
decreased significantly after the first oil crisis. This indicates that the negative effect of wage
increase on employment is weakening.
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analyze the influence of the “service economy” on employment. Using the Labor
Force Survey, we first look at the short-term fluctuations of employment in various
sectors (rate of changes over the previous year). We find that in recent years very
large fluctuations have been observed in the manufacturing sectors. In contrast, the
tertiary sectors have shown quite stable growth in employment, and their stability is
even more strengthening recently. This can be traced to the smaller fluctuation in
service production, as we have seen previously using the Input-Output Tables. The
overall employment level has become less and less volatile since 1975, which may be
attributable to an increase of the weight of service production.

However, in light of the fact that the share of full-time, permanent employees is
lower in the service sector, stability of the total employment in the sector does not
mean a longer period of labor contract signed by individual workers. It should be
noted that the period is rather shorter in the service sector, as is typically shown by its
absorption of housewives as part-time labor force, and in that sense, an increased
weight of the service sector has a destabilizing effect on job security of individual
workers and tends to suppress their wage level.

Next, we consider the effect of the “service economy” on fluctuations of
employment in the long- and medium-term. Table 11 gives the causes of employment
changes obtained from Input-Output Tables which consists of twenty-eight sectors.
We find from this table that: (i) although an expansion of employment induced by a
rise in final demand has recovered since 1975, its level is still one haif of the level in
the latter half of 1960s, indicating that a decline in the growth rate has a negative
effect on employment; (ii) changes in production structure since 1975 have had a
positive effect on employment, suggesting that the service-oriented production
structure increases employment through a strong “production inducement effect” of
the service sector (see Table 8); and (iii)) a remarkable improvement of labor
productivity in the manufacturing sector, especially in the processing industry, now
has come to offset more of employment expansion brought about by a rise in final
demand (47% in 1965-70 to 58% in 1970-75, to 70% in 1975-80).

In summary, the growth of the service sector tends to stabilize a deseasonalized
production level and smooth out fluctuations in employment. Moreover, an increase
in the share of services in production structure and final demand structure tends to
encourage the growth of employment, directly or indirectly. The tendency toward
the “service economy” is facilitated by an increased supply of female labor force. The
high proportion of workers with short-term contracts (that is, temporary and
part-time workers) in the service sector increases job opportunities and the number
of workers, while the same fact may destabilize employment by making the contract
period of each employee shorter. This is likely to suppress the wage level compared
with the case where permanent employment is dominant. Hence, the impact of the
growth of the “sevice economy” on employment is to create more jobs at the expense
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Table 11 Causes of Employment Changes

(thousand workers)

Increase in | (Memo) | Increasein | (Memo) |f [ncreasein | (Memo)
number of | Temporary || number of | Temporary || number of | Temporary

workers and daily workers and daily workers and daily
1965-70 wage 1970-75 wage 1975-80 wage
workers workers workers
Total increase in workers + 4,200 + 300 + 2,810 + 630 + 1,570 + 1,000

Increaxe of final (A) +22,650

ereaxs +1,93 || +7,110 | + 640 | +10560 | + 870
Increase of final  (5y | 422,080 | + 2070 || + 6,660 | + 610 | +11,340 | + 1,150
fsig:lcégﬁiggange of + 570 | — 140 || + 450 | + 30 || - 780 | - 280

Structural changein gy |, 139 | - 20 || - 1,340 | - 150 || +3320 | + 280

production > ’

Change in employ-

ment coefficient o) -10,290 - 930 - 3,840 + 80 - 17,890 - 50

(productivity ( (47 (58) (10)

mncrease

Notes: 1. Computed from a 28-industry division abstracted from Input-Output Tables.
All in real terms (1980 deflator is Projection).
The industries are Agriculture, Forestry & Fishing, Mining, Construction, Manufacturing
(15 industries including Food, Textile, Wood & Wood Products, Paper & Pulp, Chemicals,
Petroleum, Ceramics & Cement, Steel, Non-Ferrous Products, Metals, Machinery, Electrical
machinery, Cars, Other transport machinery, Precision machinery and other manufactures),
Tertiary Sectors (9 sectors including Transportation & Communication, Electricity & Gas &
Water, Commerce, Finance & Insurance, Real Estate, Office services, Personal services, Other
services, Public accomodation), Packaging & Other unspecified.
22L=2 - (d-0-M)A)!' - (1-MFp+Fg), where L : vector for total employment
"""""""""""""""""" ¢ : diagonal matrix with employ-

e- corresponds to  corresponds to ° .
:;;,ds 1;3 %O ment coefficient on the main
to C diagonal
3. Figures in brackets show the amount by which the 1 }““t matrix - .
effect of increased final demand is offset by M : import Coeff{CIent matrix
productivity increases. A : input coefficient matrix
ie, C/A" Fp: total domestic demand vector
4. Interaction effectsof A, B, C are ignored. FE : export vector
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of wage rate.

Meanwhile, as regards the relation between labor productivity and per capita
income, the expansion of the “service economy” retards the growth of overall labor
productivity by increasing the share of less productive sector (in terms of output
value), which may be regarded as a kind of work sharing process. A slower growth of
labor productivity tends to hamper the growth of per capita real income (value-added
productivity), which is an important measure of national welfare level (however, the
direction of changes in value-added ratio caused by the “service economy” remains
ambiguous). Though it is difficult to reach a definite conclusion at this stage, it is
highly probable that the “service economy” increases total employment in the
economy while stagnating the growth of per capita income level.

VI. The Growth of the “Service Economy” and Financial Activities
1. Changes in Financial Indicators and Their Background

Changes in the real economy caused by the growth of the service sector gives a
profound impact on financial activities, especially loans and money supply. It is
evident that this process is also influenced by changes in the structures of household
consumption and intermediate inputs of the corporate firms which we have analyzed
in Chapters III and IV. In this section, we assume that the household’s financial
behavior is given, and concentrate on the corporate finance from financial
institutions on which the growth of the “service economy” presumably has a direct
and strong impact. Table 12(1)'® gives a breakdown of loans of 1970 and 1982 to
individual industries by the major financial institutions including city banks, “sogo”
banks, “shinkin” banks and government-affiliated financial institutions. We find that
the share of the loans to the manufacturing sector dropped from 45% to 33% and
that of the tertiary sector showed a remarkable increase from 48% to 58% (and the
narrowly-defined service sector in particular came to account for more than 10% of
the total outstanding loans). This tendency is confirmed by the statistics on new loans
for equipment funds collected by the Bank of Japan, which indicate that the
two-thirds of new loans are granted to the tertiary sector reflecting a rise in the
weight of service-related investment as we have seen in Chapter V. It also indicates
that the narrowly-defined service sector has increased its share to more than 20% of
the total new loans, which is almost twice as much as its share ten years ago

16. The total value of loans shown in the Sectoral Outstanding Loans Statistics is approximgte}y
97% of the outstanding borrowing of the corporate firm sector in the Money Flow Statistics in
1982.
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(meanwhile, the weight of the manufacturing sector has declined from 38% to 25%
because of sluggish investment). Money supply to the corporate sector (cash and
deposits held by the firms) changed more gradually than loans according to the
Annual Statistics of Incorporated Enterprises. Yet, we clearly observe a fall in the
share of the manufacturing, and a rise in that of the tertiary sector (especially the
narrowly-defined service sector) in terms of money supply, as well.

It is effective to use the framework of the Input-Output Tables for the analysis of
financial aspects of the “service economy”, as it is for the analysis of its real aspects.
That is, changes in financial indicators such as loan balances and money supply arise
from changes in the following factors: (i) final demand; (ii) the technological
“production inducement” structure; and (iii) amount of monetary aggregates (such as
loans) per unit of production (transactions). (i) and (ii) above are measured in
nominal terms, but their movements are more or less the same as their counterparts
in real terms as we have already seen in Chapter V. By contrast, (iii) is affected by
changes in both real and monetary aspects of the economy. We look into this factor
in more detail by referring to Table 12(2). The ratio of borrowings (debts and bonds)
to transactions in the manufacturing sector (especially processing sectors) has
decreased considerably, while that of the tertiary sector has increased, though
slightly, over the past ten years. Especially, in the narrowly-defined service sector,
the level of the ratio exceeds the corresponding level in the manufacturing sector. On
the other hand, the liquidity ratio (bank deposits / transactions) of the manufacturing
sector has fallen noticeably, while the ratio in the tertiary sector has declined only
slightly. The ratio of the tertiary sector has remained constant and its level is fairly
larger than that of the manufacturing.

On a flow basis (as contrasted to a stock basis), the share of borrowing in the
total demand for funds has declined significantly in the manufacturing sector since
1975. Especially in the processing industries, the ratio of external finance became less
than 20% on the flow basis, and also less than 50% on the stock (or outstanding
borrowing) basis, thus the degree of dependency on borrowing was reduced
considerably. In the tertiary sector, in contrast, the weight of borrowing was
relatively high on both flow and stock bases, and its decline after 1975 has been
marginal (the weight of external finance on the stock basis still exceeds 70%). In
particular, the weight of borrowing in the service industry began to rise gradually
since 1975 (see Table 12(3)). The higher degree of dependency on external finance of
the service-related industries means that a boom in their business (production) and
investment activities tends to give rise to a higher demand for bank loans and other
sources of funds.

The difference in the ratios of outside finance between the secondary and
tertiary sectors is attributable to the difference in the ratio of long-term borrowing.
Namely, the ratio of long-term debts to total transactions is higher in the tertiary
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sector (except for commerce which has a low capital-labor ratio, etc) reflecting the
increased capital investment made in the tertiary sector as seen in Chapter V. The
latter includes not only a large-scale investment by the electricity industry, but also
purchases of machinery by the leasing industry which replace the demand for loans of
the manufacturing sector. On the other hand, the ratio of short-term funds to total
transactions is slightly lower in the tertiary sector than in the manufacturing sector.
Among the manufacturing industries, the material industry has a high short-term
borrowing ratio, while the level of the ratio in the processing industry is more or less
the same as that in the tertiary sector (see Table 13).

On the basis of these statistics, we may conclude that the growth of the “service
economy” in final demand, especially the increased weight of services in personal
consumption, tends to increase the ratio of external finance, and stimulates financial
activities measured in terms of loans.

Table 13 Ratio of Borrowings to Sales (Fiscal Yr. 1980)

(%)
Total Long-Term (including bonds) Short-Term
Manufacturing Sector 32.5 13.5 19.1
(processing only) (25.1) (10.5) (14.6)
(45.6% in cost of excluding
commerce)
Tertiary Sector 27.0 12.9 14.1
(services only) (45.0) (28.0) (17.0)

Note: See notes of Table 12.

2. Financial Activities and the Growth of ‘“Service Economy”

With the movements of the external finance ratio described above in mind, we
examine in this section the impact of the growth of “service economy” on loans and
money supply. Using the I-O Tables, we factorize the increase in loans and money
supply of the corporate sector for the periods 1965-70, 1970-75, and 1975-80 (see
Table 14).Y

17. It should be noted that the framework based on the Input-Output Tables (i) assumes in-
dependence between the ratio of outstanding borrowing (or money supply) to total sales and
final demand, (ii) cannot differentiate transactions demand and fixed capital formation de-
mand for loans, and (iii) cannot distinguish between deposits (money supply) held voluntarily
and compensating balances. All these factors are contained together in the ratios of sales and
financial indicators. We carry out our analysis in the following disregarding this problem.
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First, we analyze the determinants of loan demand. Table 14 shows that the
expansion of final demand (corresponding to most part of item (A)) had the largest
impact on the growth of loans, but the effect of curtailing of borrowings
(corresponding to item (C)), especially in the manufacturing sector, refecting the
recent stance of more cost conscious management, became fairly large offsetting
approximately one-fourth of the expansionary effect of final demand growth during
the 1975-80 period.

The effect of changes in the final demand structure (part of item (A)) and
production structure (item (B)), which had been roughly nil from 1965 through 1975,
became prominent during the 1975-80 period inducing a loan increase of 22 trillion
yen which accounted for about 40% of total loan increase. As we have seen in
Chapters IV and V, this huge increase was brought about by an enlarged “production
inducement effect” of the service-related sectors (whose dependency on borrowing is
high), and also by an increase in the weight of service demand in total final demand.
As to the effect on the broadly-defined service sector (the tertiary sector), we find
that out of the total increase in borrowing of 62 trillion yen in 1975-80, this sector was
responsible for 42 trillion yen.'® We also find that while the incremental of borrowing
of this sector explained by changes in the demand structure and production structure
increased significantly to 14 trillion yen (cf. 22 trillion yen for the whole economy), a
negative effect of a decline in the borrowing ratio is relatively small and is only -5
trillion yen (cf. -20 trillion yen for the whole economy). Thus, the sector has come to

18. The influence of the tertiary sector can be examined using the following matrix where m (see
footnote of Table 14) is the matrix of twenty-eight industries.

m,; 0

ma } non-service sector
m = : my
Mk+1 } service sector
0 " Mag
The effect of changes in m can be analyzed by setting m;, m,, . . . , mg = 0 such that:
0 0
m= 0
Myt
0 A Mog

The same method is applicable to other items. However, the total is calculated by simply
adding A, B and C in the table disregarding the effect of cross terms. Furthermore, we do not
consider the positive effect which the expansion of the service sector has on intermediate
input from the goods sector, which we have seen in Chapter IV. Therefore, it is likely that we
are underestimating the total amount.
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play a larger role as an expansionary factor of financial activities.'

These conclusions can also be applied roughly to the effect on money held by
the corporate sector. That is, the expansion of final demand was the key factor
behind the increase in the money supply, but about 20% of this effect has been offset
by the fall of Marshallian k (total money supply divided by production) in the
manufacturing sector since 1975. Changes in demand and production structures
accounted for 8 trillion yen, or 30%, of the total money supply increase (26 trillion
yen). On the other hand, the share of the tertiary sector increased to 16 trillion yen,
or 60% of the total (cf. slightly more than 40% in 1970-75). It is clear that this
increase was brought about for the most part by the changes in the final demand and
production structures.

As is clear from the above analysis based on Table 14, the influence of the
broadly-defined service sector (tertiary sector) has expanded to 60-70% of the whole
economy. As long as the “service economy” keeps growing with the “production
inducement effect” of the service sector increasing at its present pace, it is likely that
financial activities will become more and more active in future.

Given the stimulative effect of the “service economy” on financial activities, we
need to be careful in interpreting financial indicators. We have seen that the growth
of “service economy” increases the transactions demand for money and loans. This
means that even when Marshallian k for individual sectors stays constant, changes in
the industrial structure in favor of the service sector may increase the average k which
tends to tighten the money markets (of course, if a decline in k in the manufacturing
sector continues, it will have a countervailing effect).

We next apply a simple IS-LM framework to our analysis of the effect of the
“service economy” on monetary policy (see Figure 8). First, we assume that the
interest rate elasticity of money held for transactions purposes is smaller than that of
money held for liquidity purposes. Under this assumption, if the demand for money
held for transactions purposes increases (due, for example, to the growth of the
service sector whose dependency on external funds is high), it reduces the overall
elasticity of money demand and the LM curve becomes steeper. If the money supply

19. The growth of “service economy” has a positive impact on financial activities in spite of the
fact that the “production inducement effect” is generally larger in the manufacturing sector.
This is because the difference in the “production inducement effect” between various
industries is not very large (which is confirmed by the figures in real terms in Table 12(2), and
the difference is presumably even smaller in nominal terms), and also because the
“production inducement effect” of the tertiary sector has expanded over time while that of the
manufacturing sector has been more or less the same. Therefore, to be more precise, we
should say that if the rise in the “production inducement effect” of the service sector continues
at the present rate, the growth of “service economy” will have a positive impact on financial
activities.
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Figure 8 Shift of the LM and IS Curves
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Notes: j: Real interest rate
y: Real income

is held constant at this time, the interest rate will rise and the equilibrium point will
shift from A to B reducing the level of national income. In this case, the rate of
changes in income level with respect to changes in money supply (i.e., elasticity of
equilibrium income with respect to money supply) will become smaller. At the same
time, however, because of the increased weight of transactions demand in total
demand for money, the influence of the IS curve (its position and shape) on the
determination of income level also becomes smaller, so that uncertainty regarding
the effect of monetary policy on income determination may decrease.?
Second, the growth of “service economy” increases the weight of small- and

20. We analyze the effectiveness of monetary policy in terms of changes in real income caused by
changes in money supply (for simplicity, we assume that the price level is held constant). The
growth of “service economy” is treated as changes in the interest rate elasticity of investment
and the income elasticity of money demand, so that the point of our interest is the effect of
these changes on real income determination. Our model consists of the following three
equations.
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(1) 1(r)=58(y) Equilibrium in goods market
(2) M/P = ¢ (r)+ciy Equilibrium in money market
(3 IT(r)=1TIp—r Investment function

where I: Investment,
S: Savings,
r: Real interest rate,
y: Real income,
M: Money stock,
: Income elasticity of money demand,
: Interest rate elasticity of investment demand.

[

a
a

From (1) and (3) we get:
1y s’ (y)>0 ¢(r)<o @, dy > 0.
From (1) and (2) we get:

S’ a,\ /dy dI, — rdd,
@, ¢/ \dr idM—yda,
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4 = a0 =88 —a,d, <O
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That is —=—-— = >0
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Differentiating this with respect to «, and @, gives:

d dy d ay

e Cor) " i e e
a, —a,
== ———— <0
P (S'¢ —a,a,)?
d dy d a
( ) = (-7 )
dd2 dM ddz P(S ¢ *dldz
_ (8¢ —a;dy) —dy (—a)) - 8¢’ > 0
P(S,e,"dlaz)z P(S’E’—dldg)z )

Therefore, we find that in general a rise in « ; (income elasticity of money demand) weakens
the effectiveness of monetary policy (measured in terms of the amount of increase in real
income brought about by a unit of increase in money supply), and a rise in « ; (interest rate
elasticity of investment) strengthens the effectiveness of monetary policy.
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medium-sized firms. Typically, these firms depend heavily on external borrowing and
-the share of the independent component of their investment is small compared with
large, capital-intensive firms whose investment is, for the most part, independent,
replacement investment. Therefore, the growth of “service economy” tends to flatten
the IS curve, which again increases the potential of monetary policy to determine
national income level (in this case, combined effects of movements in the LM and IS
curves shift the equilibrium point to D. The relative position of A and D depends on
the magnitude of movements in both curves). All in all, this diagramatical exposition
shows that the growth of “service economy” is favorable to the conduct of monetary
policy in that the former reduces uncertainty regarding the effect of the latter.

VII. Conclusion

The main conclusions drawn from our discussion on the growth of the “service

economy” and its implications are as follows.

(1) The growth of the “service economy” in Japan is typically shown in the increase
in the weight of service outlays in the household’s consumption expenditures and
the firm’s intermediate inputs, and also in the increase in the direct and indirect
impacts of changes in service outlays on overall economic activities. The
phenomenon is not unique to Japan, but has been observed in most developed
countries as per capita income rises. However, a closer look reveals that, this
phenomenon has various causes besides the income level.

(a) In the household sector, the following factors encouraged the expansion of
service expenditure: (i) the higher interest in cultural and educational
activities induced by a rise in income level; (ii) the increase in the
participation in labor force of housewives, especially those higher income
groups, which had an effect of raising the level of expenditures on restaurant
services and cultural activities; (iii) “habit persistence effect” (that is, the
“ratchet” effect of past spending behavior). These factors, (ii) and (iii) in
particular, will continue to exert a positive impact on service consumption in
the future.

(b) In the corporate sector, increased substitution between services and labor
and technological progress augmenting the input share of services turned the
intermediate input structure more service-oriented (in other words, they
increased the share of services in the cost structure of firms). This was a result
of specialization and demand for information services and research and
development activities, which has grown in importance since 1975.

(2) Besides its impact on the household and corporate sectors, the growth of the
“service economy” affects in the following ways cyclical fluctuation of production,
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employment, and financial activities which are the main concern of economic
policy making.

(a) The growth of the service sector smoothes out economic fluctuations
because: (i) owing to the fact that the growth of service demand has been
brought about by an increased share of services in consumption demand
whose level is relatively stable compared with other items of final demand,
the value of service production is also stable, so that the increased weight of

- the service sector tends to dampen a short-run fluctuation of economic
activities (though the inability to hold inventory stock amplifies seasonal and
daily disturbances); (ii) the growth of the service sector reduces the gap of the
“production inducement effect” between the goods and service industries,
hence the production disturbance caused by a shift in final demand becomes
smaller.

(b) It has been argued that the expansion of “service economy” has a negative
effect on capital formation and hence on the rate of economic growth. This
argument is based on the fact that the capital coefficient in the tertiary
industry is lower, and the “production inducement effect” of investment
smaller, than in the manufacturing sector. However, with the progress of
mechanization, such differences between these sectors are disappearing, as a
result, the negative impact induced by the growth of the service sector is
getting smaller.

(3) The growth of the “service economy” influences employment in the following
ways: (i) It reduces fluctuations of employment as a whole by smoothing out the
production level; (ii) the low labor productivity in the sector creates more job
opportunities; (iii) on the other hand, short-term labor contract reflecting the
seasonal fluctuations of production and the low labor productivity is likely to
suppress the increase in per capita income level.

(4) The impact of “service economy” is also found in financial activities. The share
of loan to and money held by the service sector has increased remarkably. This is
partly a reflection of the growth of real “service economy”. However, according to
the data collected so far, it is also a result of higher dependency of the service
sector on outside finance and of a larger “production inducement effect” of the
service sector, both of which have stimulated the financial intermediation from the
“ultimate lender” to the “ultimate borrower”.

(5) The implication for monetary policies of the “service economy” are as follows:
(i) The interest elasticity of the LM curve declines as the transactions demand for
money, whose interest elasticity is presumably smaller relative to demand for
money as an asset, increases; (ii) because of a higher weight of small- and
medium-sized firms in the service sector and their higher dependency on
borrowing, the interest elasticity of investment for the whole economy tends to
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rise and the slope of the IS curve becomes less steep; (iii) as a result of these two
effects, monetary policy remains to be effective as long as the uncertainty
concerning its effect in the determination of income becomes smaller.

(6) Finally, along with the growth of “service economy”, it will be necessary to give
greater attention to the service sectors in forecasting economic fluctuations.
Therefore, it is an urgent task to obtain more detailed and precise information on
current activities of the service sector, and for that purpose, to prepare and
expand various kinds of statistics.
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Appendix 2 Closeness of Fit of the Consumption Functions

Durables
(Actual value) (P‘r;ﬁ::;ed
2,689.0 2,625.6
2,813.9 3,219.8
2,840.0 2,759.5
3,147.0 3,370.5
3,714.9 3,992.4
4,638.0 4.234.2
5,701.0 5,008.5
6,520.4 6,683.1
7,846.9 7,094.9
7,851.6 8,124.7
9,3834 8,977.1
10,428.8 10,226.9
11,635.9 11,415.8
11,697.6 12,834.1
12,843.8 12,725.0
13,214.2 12,751.8
14,166.2 15,142.7
14,309.0 149114
15,693.1 15,226.4
16,159.9 15,591.3
(R?) (Theil’s U)
0.9876 0.02568

Discretionary services

(Actual value)

10,209.8
11,654.9
12,737.8
14,431.6
16,142.1
18,2125
20,592.8
24,2854
27,031.9
30,417.0
36,448.9
44,886.3
§3,752.9
58,808.8
65,673.8
70,488.7
76,776.9
82,027.1
85,756.4
92,944 4

(R?)
0.9996

(Predicted
value)

10,240.3
11,6824
12,895.2
14,084 .4
15,916.0
18,502.3
21,002.2
23,9543
274725
30,291.2
37,202.6
44,7314
53,976.2
58,2194
66,250.3
70,489.9
75,450.3
81,152.2
86,384.4
93,693.9

(Theil’s U)
0.00520

Clothing & Footwear

(Actual value)

4,104.1
4,271.4
4,451.2
4,665.2
5,041.5
5,537.7
6,166.2
6,810.3
7,626.8
8,393.2
10,463.5
12,229.0
13,634.3
14,777.0
15,291.6
15,420.3
16,139.3
16,600.8
17,027.5
17,521.6

(R?)
0.9987

(Predicted
value)

3,877.8
4,227.5
4,520.3
4,762.7
5,164.0
5,758.4
6,293.4
6,983.7
7,798.0
8,334.7
10,295.5
12,195.5
13,805.4
14,229.5
15,191.1
15,536.9
16,141.7
16,601.4
16,918.7
17,782.1

(Theil’s U)
0.00802

Service necessities

(Actual value)

4,991.1

6,801.6

7,705.5

8,279.6

8,924.5

9,897.0
10,633.3
11,794.2
12,974.7
14,098.8
16,117.2
19,025.7
23,023.2
25,878.2
29,497.9
31,219.6
33,529.2
37,664.6
41,498.9
43,380.7

(R?)
0.9970

(Predicted
value)

5,764.9

6,481.4

7,251.0

8,191.7

8,832.0

9,629.0
10,463.5
11,895.9
12,813.2
14,429.9
15,864.9
18,892.3
22,300.2
26,073.1
29,004.3
32,144 .8
35,579.6
37,9731
40,410.6
42,706.1

(Theil’s U)
0.01431

Food

(Actual value) (

13,973.8
15,227.0
16,588.7
17,430.3
18,788.0
20,128.7
21,615.6
24,127.1
25,967.4
27,623.9
31,490.6
39,248.9
44,4994
48,318.5
51,273.9
52,760.0
53,960.2
57,484.2
59,655.1
60,908.8

(R?)
0.9998

Predicted
value)

14,2741
15,175.1
16,539.5
17,384.6
18,629.1
20,222.0
21,835.3
24,222.7
25,977.0
27,267.6
31,526.9
39,322.7
44,794.3
47,970.1
51,199.7
52,716.5
54,415.6
§7,018.2
59,558.8
61,182.1

(Theil’s U)
0.00295

Other non-durables

(Actual value)

5,165.3
4,777.2
5,034.0
5,626.9
6,175.0
7,077.8
7,893.8
9,057.3
9,820.0
10,955.8
13,110.5
16,396.6
19,500.0
21,181.0
23,358.9
25,122.7
27,922.8
30,007.8
31,630.3
35,1949

(R?)
0.9977

(Predicted
value)

4,350.4
4,759.8
5,391.5
5,786.7
6,252.7
7,145.9
7,999.6
8,854.9
10,112.1
10,892.3
13,146.9
16,846.5
19,753.7
21,3349
23,5694
24,585.7
25,764.7
30,437.2
32,762.2
35,154.8

(Theil’s U)
0.01670
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