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I. Introduction

Japan’s external current account during the high-growth era from the mid-1950s
to the late 1960s recorded deficits in periods of boom and surpluses in periods of
recession, and was thus almost balanced over the period as a whole. In the early
1970s, the current account showed persistent surpluses until they were broken by
deficits in the years immediately after the floating exchange rate regime was intro-
duced and the First Oil Crisis took place. However, the late 1970s, which were
characterized by the economy’s adjustment to lower growth rates, saw the current
account turning back to surpluses. In response to this, there were increased pressure
from abroad to Japan for self-restraint on exports, more liberalization of imports,
and increases in domestic demand. Another deficits that were temporarily brought
about by the Second Oil Crisis were reversed again to surpluses during the early
1980s. The export ratios for firms have increased considerably, and at the same time
firms’ reliance on overseas market have risen as well. Under this situation, there has
been growing trade frictions with foreign countries.

Among various views on how so-called “persistent surpluses” have been formed,
the most prevalent is one that is based on a savings-investment balance approach
(one of the macro-economic approaches). On the basis of this approach, some argue
that surpluses are attributable to excess savings or high savings ratio in Japan, and
some others argue that they are attributable to the difference in fiscal stances be-
tween Japan and the United States. These macro-economic approaches are impor-
tant indeed in clarifying interdependence between the economies of Japan and the
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United States, in estimating the size of “structural component” (excluding the effects
of business cycles) of surpluses, and in pointing out need for further substantial
efforts to reduce the size of surpluses.

However, it seems obvious that macro-economic approaches per se are not
sufficient to analyse real economies. Because empirical analysis of the above-
mentioned savings-investment approaches are based on ex post data, the approaches
do not necessarily exclude a view that increases in exports would generate savings-
investment imbalances by increasing firms’ profits and therefore savings. Even if one
supposed that ex ante savings-investment imbalances constituted “the structural
cause” of current account surpluses, one would need to make explicit micro-
economic mechanisms underlying such causality. One cannot deny that we lacked
efforts to analyse firms’ export behavior from micro-economic point of view.

This paper, therefore, aims at empirically investigating factors influencing ex-
ports by looking at micro-economic aspects of firms’ behavior. Here, a simple equi-
librium framework is used, assuming that markets for firms are different between
domestic and abroad. This analysis includes an estimation of price elasticity and
income elasticity both for exports and for domestic demand, an estimation of scale
economy of firms’ activities, and a test of conjectures on the features of domestic and
foreign markets (more specifically degree of market concentration). This analysis
covers mainly the 1980s.

On the basis of the above empirical analysis, its implication to firms’ export
behavior after the G-5 agreement (September 1985) will be summarized.

The, approach of this paper differs from most of past research works, which did
not separate domestic and export markets. This paper applies equilibrium framework
to firms’ export behavior by separating domestic and export markets.

Section II examines the major features of the developments of export ratio
(complied from GNP statistics) and the relations between such ratio and the business
cycles of the U.S. economy. Then it analyses the relations between export demand
and domestic demand by using a VAR model. The data used there are mainly from
“Financial Statements of Principal Enterprises” of the Research and Statistics De-
partment of the Bank of Japan.

Section I1I presents the framework for examining the background of the changes
in the micro-economic export ratios. First, it is postulated that enterprises regard the
export and domestic markets as separate. Then, based on the “marginal income =
marginal expenditure” formula in accordance with the micro-economic theory of
equilibrium, the principal factors for determining the export attitude of an enterprise
(and the export ratio), apart from the effects of financial constraint, are shown in
terms of (1) so-called economies of scale, (2) the differentials of price elasticities
between the domestic and export markets and the differentials of market response
elasticities (one firm’s view or expectation of market responses to such firm’s supply
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change, in other words, one firm’s view on the degree of market concentration), and
exchange rates, and (3) the differentials of income elasticities between domestic and
export markets. Based on these, Section IV measures scale elasticities and then
summarize, on an industry-by-industry basis, the major characteristics of such elasti-
cities with attentions paid to their relations to export ratios. Section V calculates the
differentials between domestic and export prices by using “Wholesale Price Indices”
of the Bank of Japan. Section VI estimates respective functions for domestic and
export demand, from which the section points out the main features of income
elasticities, price elasticities and market response elasticities on an industry-by-
industry basis for domestic demands and exports respectively. Section VII summa-
rizes the differences in financial constraints between the high-growth period and the
most recent several years by combining an input-output analysis. Lastly, Section VIII
investigates, on an industry-by-industry basis, factors that contributed to the rise in
export ratios. Then the section examines the recent developments of exports since
the fall of 1985.

The conclusions of this paper can be summarized below:
(1) The export ratio of the Japanese economy has shown an accelerated rising trend
since the beginning of the 1980s. During the same period, it is observed that domestic
demand has had a declining influence on exports and that exports in turn has had a
stronger influence on domestic demand. It is also found that the rise in the export
ratio is due not to changes in the shares of various industries in the economy, but to
the rise of export ratio of each industry.
(2) Firms perceive the export market as quite different from the domestic market.
Firms decide their supply schedule for domestic and export markets so as to equili-
brate the marginal revenue from domestic market, the marginal revenue from export
market, and marginal cost of production. Determining factors of firms’ supply sched-
ule are the determinants for export ratios as well: more specifically (i) scale economy,
(ii) differentials of price elasticities between domestic and export markets, (iii) differ-
entials of market response elasticities between both markets, (iv) exchange rates, and
(v) differentials of income elasticities between both markets.
(3) Scale elasticities rose in the late 1970s (notably in machine manufacturing) and
thereafter accelerated the speed of rising. This is attributable to (i) so-called econo-
mies of scale associated with larger size of production, (ii) so-called economies of
scope associated with product diversification, and (iii) so-called Marshallian external-
ity. The effect of scale economies on export ratios is evidenced by the fact that export
ratios have shown a rising trend or have stayed at a relatively high level for industries
such as electric machinery, automobile and steel, which have higher scale elasticities.
(4) Although the differences between domestic and export prices have not been
significantly large, there have been certainly differences. By and large, export prices
have been lower than domestic prices (for instance, 5 percent in 1980-84). The
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differences have had a very close relation to the exchange rate movement of the
Japanese yen. The differences for raw material industries are relatively small, those
for machinery are somewhat wide. It is estimated that the improvement of export
margins due to factors such as the appreciation of the yen has enabled firms to reduce
export prices in foreign currency terms, thereby pushing up export ratios.

(5) For raw material industries, income elasticities of exports have been lower than
those of domestic market. For machinery, those of exports have been higher. This
forms an important background of the rising export ratios of machinery.

(6) For most of industries including automobile and other machinery, price elastici-
ties of exports have been lower than those of domestic market. However, for electric
machinery and refined machinery, those of exports are substantially higher. Such
higher elasticities, together with the decline of export prices, possibly contributed to
the rise in export ratios for the two industries.

Market response elasticities of exports have been lower than those of domestic
market (notably for machinery), which means that firms perceive export market
more competitive. This further implies that the existence of economies of scale would
tend to lead to increase in exports.

Market response elasticities do not have unambiguous relations to domestic
business cycles. The conjecture from this is that domestic recession, through changes
of firms’ perception of markets would not significantly increase exports.

(7) During the high-growth period, financial constraint seems to have worked as an
incentive to increase exports through easier encashment of export bills. However,
this mechanism have had a decreasing importance since the middle of the 1970s,
because the economy turned into slower-growth period, which increased the availa-
bility of funds for firms.

(8) Taking account of the above, one can estimate that the backgrounds of the
recent rise of the export ratio of the Japanese economy are notably (i) economies of
scale mainly in machinery, and (ii) the depreciation of the Japanese yen. One can add
(iii) higher income elasticities of exports and (iv) smaller size of market response
elasticities of exports as factors contributing to the rise. One of the implications of the
above findings for the future would be that the exchange rate, among the above
factors, would work to depress the export ratio, owing to the yen’s appreciation after
the fall of 1985. However, this effect would quite possibly be limited, because the
substantially higher scale elasticities and the higher income elasticity of exports in
machinery (which has a large share in the economy) would reduce such expected
effect of the yen’s appreciation (namely high export prices). This suggests consider-
able efforts be required to restructure the export-oriented economy.
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II. Characteristics of Changes in Exports
1. Changes Measured by GNP Statistics

When we examine the changes in export ratio of the Japanese economy based on
GNP statistics, we find the following characteristics (Figure 1-1).

Firstly, after following a gradual upward trend from 1955 onward and showing a
marked increase in 1974 immediately after the First Qil Crisis, the export ratio in real
terms (at constant prices) registered a moderate drop during the period of adjust-
ment to the so-called low growth economy until about 1979. Since 1980, however, it
has again followed a marked upward trend. When we examine the ratio in nominal
terms (at current prices), we find similar developments.

Secondly, the relationship between the GNP growth rate and the export ratio
seems to have changed in recent years. During the period from 1955 to around 1980,
the export ratio in real terms rose as the GNP growth rate slackened and it fell as the
growth rate picked up. This trend was even more marked in nominal terms. Since
around 1980, however, such a trend has become less marked. Both the export ratio
and the GNP growth rate have begun to change in the same direction, i.e., when
GNP grew, exports grew at a higher rate. The same applies to changes in nominal
terms.

With these characteristics which can be intuitively obtained from the figure in
mind, let us now examine in more concrete terms the relationship between the trends
and cyclical fluctuations in export ratio (or the export growth rate) on one hand, and
demand, both internal and external, on the other, with particular attentions paid to
the changes around 1980 mentioned above. Figure 2-1 shows the changes in export
growth and domestic demand growth rates.

First, let us examine the trends in export ratio after seasonal and cyclical changes
being eliminated. Although there are various methods for breaking down time series
into trends and other component factors (cyclical, seasonal and irregular), we have
used the Bayesian approach here. This method is designed to obtain clear trends by
correctly ascertaining statistical characteristics of time series. This method has the
following features.!

1) It estimates a trend as a stochastic process.

2) The model is formulated on the basis of a priori 1nformat10n on changes in

trends.

1. We relied on Naniwa (1985) for this method. See his paper for details. In the Bayesian
approach, estimation is made on ex post information set combining ex ante information set
(available information before obtaining sample information) and sample information.
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Figure 1 Trends for Export Ratios

(1) Real GNP Growth Ratio and Export Ratio

(%)

20}' Real GNP Growth Ratio

18+ Export Ratio (Nominal)

16+ / Export Ratio (Reali
L

s? I

1955 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73H7475 76 77 78 79 80 81 82 83 84 85 (Year)

(Reference) Detrended Sequence with AIC

Case 1 No structural shift 211.2 Case 2 With structural shift (1 period)
AIC AIC AIC AIC
19721 221.4 19751 2123 19781 216.3 19811 211.7
I 2237 o 2113 I 2200 I 2133
I 223.7 mr 209.8 I 2235 oI 216.6
IV 2256 v 2079 Iv 2224 IV 217.3
19731 2275 1976 1 211.0 19791 2204 19821 214.7
m 2230 I 2145 I 2170 I 2132
I 221.2 I 2173 m 214.2 I 213.7
v 2217 IV 2544 vV 209.5 IV 2424
19741 2225 19771 2219 19801 205.3
I 2209 I 2205 I 200.1
I 219.6 I 220.2 IIT 201.8

v 217.2 v 219.0 v 2119



VOL.5 NO.1 EXPORT BEHAVIOR OF JAPANESE FIRMS

(2) Changes in Real GNP-Based Export Ratio

Trend in Export Ratis
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Figure 2 Relationship between Export and Domestic Demand
(Real GNP Base)
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3) At the same time, other component factors are also estimated on a probabil-

ity basis.

Figure 1-2 shows the trends in export ratio calculated by this method. While
showing an upward trend during the decade from 1965, it showed a particularly
marked upward shift toward 1975 as well as around 1980 and has since then contin-
ued to rise at a considerable pace.

As for the cause of the upward shift at the end of the decade from 1965, we
should mention that while businesses continued to make efforts to cope with the
sluggish domestic demand following the First Oil Crisis, pressure for export drive
continued to prevail for a long period of time. Of course, we should not overlook the
fact that stable domestic prices helped increase the price competitiveness of exports
in this case.

In contrast, the rise in export ratio since around 1980 has been persistent while
the pressure for export drive has been reduced by the completion of adjustments in
business management to cope with low-growth economy. This can be attributed to
the low yen exchange rate between 1979 and 1984, worked in favor of exports, and to
other factors peculiar to various industries, which will be dealt with in detail later in
this paper.

Let us now examine the question of whether the relationship (mutual depend-
ence) between exports and the domestic demand has changed since around 1980.
When we refer to the “dependence” in this paper, we have in mind the so-called
“Granger Causality.” Among various methods for conducting this type of examina-
tion, we use a VAR model designed to analyse the actual value of each variable as
the weighted sum of the past innovations of other variables and the past and present
innovations of the variable itself. Although there are cases in which exports fluctuate
under the influence of overseas business conditions and cases in which the domestic
demand fluctuates under a tight or easy policy, such relations will not be taken up
straight forwardly. Rather, we employ a more indirect approach, that is, examining
the relationship between GNP components such as export and domestic demand.?
Figure 2-2 shows the results of the analysis.

As seen in Figure 2-2, during the period of high growth from the 1960s through
the 1970s and the subsequent period of adjustment, exports (EX) were largely deter-
mined by the domestic demand (the so-called recession-driven type exports), while
the domestic demand (DD) showed an extremely strong degree of autonomy.

However, since 1980, the independence of the domestic demand markedly re-
ceded and came to be determined by exports to a considerable extent. In other

2. This method of variance decomposition is described by Ito - Hayashi (1983) and Okina (1985).
In this method of variance analysis, the conclusion may differ, depending on the order of
variables. Therefore, the results obtained after changing the order will also be examined.
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words, the influence of the domestic demand on exports decreased in relative terms
and they began to fluctuate more independently.

When we look at these results, it is necessary to consider the following points;

1) The VAR model can only check the superficial relationship between exports
and the domestic demand (not necessarily the true causal relationship)

2) As for the 1980s, the estimation period is short, and statistical information is
not necessarily sufficient. In this sense, analysis based on this model can be
described as preliminary.

Let us now consider the relationship between cyclical movements in export ratio
(real GNP basis) and fluctuations in overseas business conditions. The capacity utili-
zation rate of the manufacturing in the U.S. can be used as a variable for the business
conditions in that country which is Japan’s largest importer (accounting for 37% of
Japan’s total exports in 1984) and furthermore, as an indicator for fluctuations in
overseas business conditions. Cyclical fluctuations in export ratio are represented by
the adjusted export ratio (adjusted for the trends and the seasonality). The relation-
ship between the export ratio and the capacity utilization rate of the U.S. manufac-
turing computed in this way is examined for the following three periods (Figure 1-2).

The first period covers the 1960s when the U.S. business continued to be on a
high plane (the so-called “Hundred Golden Months™). During the period, firms in
Japan repeatedly resorted to recession-driven type exports in response to tight policy
which was adopted as the balance of Japan’s international payments hit the ceiling.

As the domestic business recovered, however, the export ratio, which had risen
as a result of export drives, began to fall. However, the range of such fluctuations in
export ratio was small compared with those in subsequent periods as far as we can
judge from Figure 1-2. Also, since Japan’s export share in world trade was still small
and the boom in the U.S. was still in progress, there were no marked signs of the
so-called trade friction.?

The second period covers the 1970s when the export ratio and the U.S. capacity
utilization rate began to show what might be called a reverse correlation. This was
probably one of the factors for the growing trade frictions during this period. Such a
change in the relationship between two variables was due to the fact that the U.S.
business became overheated mainly because of the Vietnamese War, leading to
intensified inflation, tight policy, and then business recession, while Japan’s depen-
dence on export increased during the First Oil Crisis and the subsequent period of
adjustment.

The third period covers the years after 1980. In these years, cyclical fluctuations
in export ratio have begun to move in the same direction as those in the U.S. business

3. As for the export behavior during the period of high growth, refer to Kanamori (1970),
Watanabe - Negishi (1971), Takahashi (1975) and Sasanami (1980).
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(the export ratio rises with a business boom in the U.S.). This probably means that
fluctuations in the U.S. business conditions have begun to determine those in export
ratio (Ueda (1985)). Despite the increased influence of U.S. demand on Japanese
export, trade frictions have intensified as Japan’s share in the U.S. imports has
increased.

Let us now check the changing pattern of cyclical fluctuations in export ratio.
We use a time-variant auto-regressive model in order to examine changes in covar-
iance of variables adjusted for trends. This model is expressed by a stochastic differ-
ence equation. Here it is assumed that coefficients changes gradually over time.
Structural shifts are checked by the AIC criterion.* This approach, applied to the
period from 1972 to 1982, gives us a result that there most probably was a structural
shift in 1980 in the pattern of cyclical fluctuations of the export ratio.

Based on a number of findings mentioned above, it can be said that Japan’s
export ratio has begun to show different aspects after around 1980: 1) the upward
trend has increased its pace, 2) the impact of domestic demand on exports has
decreased (the element of drive due to recession has decreased), and the impact of
exports on the domestic demand seems to have increased, and 3) exports have
become more responsive to the U.S. business conditions in the sense that exports
fluctuate in the same direction as the U.S. business.

Because such a rise in export ratio in recent years and the resultant larger
external imbalances reflect, export, an increasing difference between domestic sav-
ings and investments, it is not easy to ascertain a “causal relationship” between the
two from ex post facto figures. Many of the past analyses attached more importance
to the causality from excess savings to surpluses in current account (see, for example,
Ueda (1985)). However, the above approach using the VAR model suggests the
existence of causality from exports to domestic demand. In other words, the mecha-
nism from increased exports to increased corporate earnings (savings) has strongly
functioned.

2. Characteristics of Exports by Industries

Taking account of the above mentioned developments in export ratio in macro
terms, let us now examine the export behavior of firms in the main industries during
the 1980s. The data used for analyses are from “Financial Statements of Principal
Enterprises” compiled by the Research and Statistics Department of the Bank of
Japan. The data have the following characteristics:

1) Long-term time series are available.

2) It is possible to use detailed statistics on costs such as fixed costs and vari-

4. Refer to Naniwa (1986) for the details of this analytical method.
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Figure 3 Changes in Export Ratios for Each Main Industry
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able costs (these statistics account for more than 70% of the total customs-
cleared exports in 1984).5

When we examine these statistics (Figure 3), we find that the average export
ratio for the 24 main industries in 1984 was 36% (17% on the GNP basis (nominal
exports, etc./nominal GNP)). There was marked rises in 1974 and 1980 as in the case
of the figure on the GNP basis.

Classified by industry, marked increases in export ratio are found in machinery-
related industries such as automobile, electrical machinery (household appliances,
electronic parts, etc.), and precision machinery. The ratio either remained at roughly
the same level or showed signs of decline in raw-material-related industries such as
chemical, textile and iron and steel.

Let us briefly examine the relationship between the marked upward trend in the
export ratio of the whole economy and the movements of export ratios for individual
industries. The movements of the export ratio of the whole economy can be divided
into the following two elements:

1) The effect of changes in industrial structure (changes in each industry’s

share for the total sales of exports and domestic sales).°

2) The effect of changes in the export ratio of each industry (changes in export

attitude of each industry).

The table included in Figure 3 shows the results obtained by calculating these
two types of effects for the main 24 industries in manufacturing. The years from 1965
to 1984 are divided into the following three periods, which, as mentioned above, saw
markedly different movement in the export ratios of the main industries: a) the
period of high growth (1965-73), b) the period of adjustment to low-growth economy
after the First Oil Crisis (1974-79) and c) the period from 1980 (1980-84).

5. However, the analysis below covers 24 industries listed below, excluding those industries
(food, printing, oil refining, rubber products, etc.) with a small number of establishments or an
extremely low export ratio (which are clearly oriented toward domestic demand by nature);
chemical fibers, cotton spinning, other textiles (clothing, etc.), paper and pulp, general
chemicals, inorganic chemicals, organic chemicals, cement, other ceramics and earthenware
(except glass), ordinary steel, special steel, electric wire and cable, metal products, mother
machines, industrial machinery, mechanical tools and parts, general electrical machinery,
heavy electrical machinery, household appliances, communication and electronic equipment,
electronic parts, automobiles, shipbuilding, and precision machinery.

6. According to the traditional argument of Heckscher-Ohlin, changes in export ratio are caused
by changes in industrial structure resulting from fluctuations in relative factor prices such as
wages and prices of capital goods, but not by fluctuations in the export ratio of each industry
(refer to Ito - Oyama (1985). For Heckscher-Ohlin’s theorem: “Each country has comparative
advantage in industries that intensively use factors relatively abundant in the country”).
According to Heckscher-Ohlin, relative factor prices are equalized in the long run by foreign
trade.
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It shows that the effect of changes in industrial structure on the export ratio were
negligible until around 1980 (at least for these 24 main industries). Even after 1980,
the effect has continued to be extremely small. In contrast, the impact of a rise in the
export ratio of each industry was extremely large, showing that a rise in the export
ratio of the whole economy was almost entirely due to this effect.’ »

This means that the impact of changes in industrial structure resulting from
fluctuations in relative factor prices caused by the Oil Crisis, etc., was considerably
limited, as far as the export ratios of the main industries in manufacturing are con-
cerned.® Therefore, when elucidating changes in export ratio, it will be necessary to
analyse the structure of production costs in each industry as well as the export
attitude of each industry in micro-economic terms.

Let us now formulate the export behavior of firms within the framework of
profit maximization, taking account of the above results.

III. Premises for Analysis and Theoretical Framework
1. Premises for Analysis

The majority of the past research work on the export behavior of the Japanese
main industries assumed that firms viewed the export market as marginal. This can
be typically seen in the view of Murakami (1984); “we must conclude that firms’
behavior during the period of high growth was competitive and oriented toward
domestic demand.”®

In many cases of formulating export functions (annual White Paper on Trade,
etc.), they added inventory ratios or capacity utilization rates (indicators for the
domestic condition of supply and demand) to the difference between export prices
and the U.S. prices for competitiveness as well as the exchange rate and the demand

7. The export ratio of the whole economy on a GNP basis rose while the weight of the tertiary:
industry (with a low export ratio) increased. This was due to a rise in the export ratio of
manufacturing and not to a rise in the weight of manufacturing (with a higher export ratio
compared with the tertiary industry). However, there is a possibility that a somewhat different
conclusion could be obtained if different classification of data was employed (for instance,
consider the levels of products or production units). Here in this analysis, such classification is
not employed because I assume that the decision-making body is a corporate body (which may
be engaged in multiple production) and not a production unit. Finally, the problem of
relocation of production units overseas through direct investment should have also been taken
up here, but it has been left for future analysis.

8. There is another possibility that the domestic demand for industries with rising export ratios
declined, resulting in the constant total sales (both exports and the domestic demand) of such
industries.
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(income) overseas.

From the viewpoint of micro-economic theory, however, even those phenomena
which are called as export drives should be formulated in the context of firms’
optimizing behavior (profit maximization). When the upward trends in export ratios
in recent years are taken into account, serious questions arise about the view that the
export market is marginal with regard to many products including automobiles and
household appliances. Moreover, it is difficult to explain the export ratio only in the
context of the so-called export drive resulting from a domestic recession in view of
the fact that the export ratio has been rising in recent years after firms completed
adjustment to low growth and after the domestic inventory ratio (or capacity utiliza-
tion rate) bottomed out.

Accordingly, when explaining the export behavior of main firms in recent years,
it is also necessary to pay attention not only to the domestic business condition but
also to other factors influencing the export market, such as exchange rates, demand
elasticities of the export market and of the domestic market, and the cost structure of
firms.

When formulating corporate behavior through such an approach, I take the view
in this paper that firms make a dicision on their exports to maximize their profits in
the short term. As for the export market, we do not regard it as marginal but as a
market considerably different from the domestic market in terms of demand elastic-
ity and price level.

Differentials between the export prices and the domestic prices for the same
product exist in the cases where the cost of price discrimination is small compared
with the resulting profit. Such cases include the following:

1) There are no resales (or shifts of consumers between markets are limited).

2) The price elasticity differs from one market to another.

3) Oligopolistic businesses raise prices by curbing quantities in order to avoid

the problem of dumping. (Imai, Uzawa, Komiya, et al (1971), p. 256)

Of course, the “separation” or “division” between export and domestic markets
per se does not imply the existence of large-scale price differentials between the two
markets. The requisite for price differentials is that the profit from “discrimination”
exceeds its cost.

9. Export drive is a phenomenon which occurred not only in Japan during the period of high
growth but also in other countries. For examples, in the case of Japan see Sasanami (1980): for
an analysis of domestic demand and exports during a short-term business cycle in the United
Kingdom, refer to Cooper - Hartley (1969).

Takahashi (1975) states that the increase in plant investment during the high growth
period reflected the anticipated expansion of export demand, and that the policy of
encouraging exports was the representation of “an effort to reduce external deficits by the
positive method of increasing exports instead of the negative method of curbing the domestic
demand” (p. 158). It seems, however, that such a view was a minority.
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This also means that the premise of perfect market competition is not necessarily
appropriate for the analysis of markets and that, instead, an imperfect market model
should be adopted. Interestingly enough, the proposition of “export drive” seems to
assume that firms have some form of market control.

Let us consider which is appropriate for the analysis here, a model for monopo-
listic competition or one for oligopoly.

Monopolistic competition indicates a market structure whereby a large number
of firms sell closely substitutable commodities. There, product differentiation is
based on patents, trade marks, quality, performance, design, etc., and the products
of different firms are different for the consumer but at the same time, closely substi-
tutable.

The main feature of oligopoly is that, as the number of competitors is limited,
each firm acts in response to the moves of its competitors. In other words, there
exists mutual dependence based on conjecture between firms.

Among the main industries in the Japanese economy, material industries like
iron and steel, and chemicals can be categorized as oligopolistic. In assembly indus-
tries like electrical machinery and automobile, product differentiation has been made
to a considerable degree, and the products have been closely subsitutable. In a
number of other industries, a small number of firms determine their actions, taking
the sales trends of their competitors as important indicators. Therefore, let us, here
in the following analysis, take a tentative assumption that Japan’s main firms are
more or less oligopolistic.

Based on the above premise, let us design a framework for corporate profit
maximization. Under imperfect competition, there are many cases where, even when
a firm knows about the objective demand for the whole industry, it cannot perfectly
perceive the demand for the firm itself. There are two approaches in formulating the
behavior of a firm that takes account of the demand for the firm itself: 1) one based
on a perceived inverse demand curve!? and 2) the other based on a firm’s conjecture
on the responses of its competitors.

When the perceived inverse demand function is expressed as P; (Q;), the follow-
ing relationship exists between P; (Q;), the quantity of demand (Q;), that Company i
faces, production cost (C;) and profit (II):

IT(Q) = PQ)-Q:—Ci @

10. In general, the preceived inverse demand curve for Company i is also dependent on the
production quantity (Q;) of other companies. Therefore, this formulation assumes that each
company follows a conjecture of the Cournot-Nash type with each company taking the actions
of other companies as a given condition. For this formulation, Hideo Hayakawa of the
Institute for Monetary and Economic Studies, gave useful comments.
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The first order condition for profit maximization with marginal returns being as MR;
is:

MR = P+ 0@ = P(1+2) = MG @
€i

dQi ™
Here e, is the price elasticity of the preceived demand and MC; marginal cost.

However, the perceived price elasticity (e;) does not necessarily match the price
elasticity value (e) of the objective demand curve, or is not observable.

It one defines A; = e/e ; here, A; can be interpreted as a measure of market
power of Company i (the larger A;, the larger the market power). In a case where a
company reduces its prices, if all the other companies reduce their prices by the same
rate, A;comes to equal 1.0. If the other companies do not reduce their prices further,
0<2A;<l.

Next, assuming that there are no price differentials between firms, that the price
determined in the market is P, and that the total demand is Q, the Equation (2) can
be rewritten as follows:

MRi:P(1+@-Q-dQ_-%) =p(1+4)

dQ P dQ e
dQ P dQ Q e @
Here e=pQ /h:in'a'

Here, A; is considered to be the market response elasticity (Tsujimura — Kuroda
(1974)). This represents a firm’s conjecture of changes in all the other companies’
supply when the firm increases (decreases) its own supply. In the case of a perfect
seller’s monopoly, A = 1, and under perfect competition A = 0. In ordinary cases
0<A<l.

In other words, in advance of its production decision, each company conjectures
the production (supply) attitudes of the other companies in the same industry, and
such conjectures are formed on the basis of the past experiences of each company
(Iwata (1974)).

In addition to the market share of the individual company, the value of i also
reflects the following factors. When A; is large, it means that the company conjec-
tures that if it increases its own production, the other companies will act in the same
way. Conversely, a smaller value implies that the company judges the market to be
competitive and believes that a reduction of prices will make a quantitative expansion
possible. An analysis of firms behavior, therefore, needs to distinguish rate the
parameter (e) derived from the behavior of the consumer side as a whole and the
parameter ( A ;) showing the conjecture of the supply side with regard to the condi-
tion of market competition (Tsujimura (1982)). Thus, basically the same analytical
results can be obtained from both approaches: the perceived inverse demand curve
and the conjectured behavior.
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It is evident that the firms that this study deals with are under the different
conditions with regard to demand and cost for their products, and that their mutual
relationships take various forms: cooperation, complicity, schism and contention.
Accordingly, it is difficult to formulate the behavior of oligopolistic firms in a simple
and conclusive way like that in the case of perfect competition or monopoly. This is
also clear from the above stated fact that “conjecture” is an important element for
determining corporate behavior aimed at profit maximization.

What follows does not intend for any strict formulation of this kind of imperfect
competition or any examination of the outcome that such competition would ulti-
mately bring about; rather the differences in corporate behavior toward export and
domestic markets will be analysed. First, let us examine the conditions on demand
and supply sides faced by firms in the market (production or cost function).

2. Framework for Analysis

First, let us formulate the short-term profit maximization of a firm (quantitative
restrictions on finance are not considered here; they will be examined in Section
VII).

Define the demand quantities faced by the firm on both export and domestic
markets and their prices Qg, Qp, R-Pg and P, (R: exchange rate; Pg: price in foreign
currency), and the production cost C, then the profit (II) for the firm can be shown
by the equation below (Company i is treated as the representative company of the
industry concerned, and the accompanying letter i is omitted).

HZ(R'PE'QE+PD'QD)“C (3)

The profit is maximized in a situation where marginal return from exports
(MRE), marginal return from domestic sales (MRp), and marginal cost of production
(MC) are equal. Thus, when Q = Qg + Qp, the condition for profit maximization is:

MRs = R-PE<1 +2—§):%= MC @)
MRp = PD(l +2—2)= MC (%)

From Equations (4) and (5)
MRe = MRp = MC ©)

Now let us look at marginal cost. It is necessary to specify the production or cost
function, and we face the problem of how to treat the elasticity of substitution
between the factors of production. While a function of the trans-log type would
better be used for checking the elasticity of substitution, this study employs a Cobb-
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Douglas type function which is easy to handle.'!
In(Q) = In(Qe +Qv) = @*InK+ 4-InL+7-InM + 8- InT+A @)

Here K: capital stock, L: labor force, M: intermediate input, T: technological
progress rate, A: constant term.
The cost function is as shown below.

C=rK+w-L+Pu'M ¥

Where r: capital cost per unit, w: wage rate, Py;: intermediate input price.
The first order conditions of cost minimization from the Equation (8) are:

r:P-a-%
W=P'ﬁ'% ; )
Pu :P'Y'%

P is the average price for the products.
From the Equation (9), therefore,

C=Pla+B8+7)Q=P-k-Q )

Here k is the scale elasticity (=a + 8+ 7).
When the short-term cost function (Cs) is considered on the assumption that the
capital cost (r-K) and the personnel cost (w-L) are fixed,
Cs=rK+w:-L+Pu-M (10)
and if the Equation (7) is substituted for (10), we obtain

CSZR+W'L+PM'(A.Ka%{B.em)% (10

Therefore, if the Equation (9) is also used, the short-term marginal cost (MCy) is

_dCs_PuM 1 _, ~1_
From (9) and (11)
- C '
MG =1:Q )

An increase in productivity (technological progress) brings about the similar effect to

11. For the trans-log type function, see Horiye (1984) for an example of its application to the
price function. The Cobb-Douglas function is the case in which the strongest restrictions are
imposed on the trans-log type function.
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that of an increase in scale elasticity because both shift the marginal cost curve
downward.

From the Equations (4), (5) and (11)’, under short-term equilibrium,

R-Pe(1+22) = PD(1+';—I];)=&2 (12)
holds. The Equation (12) shows that the following three variables are equalized
under a short-term equilibrium: 1) marginal return from exports determined by the
exchange rate (R), foreign currency term export prices (Pg), the market responsive
elasticity on the export market ( A g), and the price elasticity (eg); 2) marginal return
from domestic sales determined by domestic prices (Pp), the market responsive
elasticity on the domestic market (A p) and the price elasticity (ep); and 3) the
short-term marginal cost determined by the total costs (C), the total sales (Q) and the
scale elasticity (k).

To examine the equilibrium condition on the market, it is necessary to formulate
the condition on the consumer side (the demand curve) as well as the firms’ side
(marginal return = marginal cost) mentioned above. Income (y) and price (P, includ-
ing relative prices) of the various factors determining demand (D), are taken up here,
although we will look at the more precise function form in Section VI. Thus,

D=1(y, P) (13)

Here, exports and the domestic demand are determined by the income elasticity and
the price elasticity on each market, but the effects of product quality, brand and
habit-forming factors are neglected.!? This section deals with mainly the price elastic-
ity of a commodity on domestic and external markets, while the price elasticity of
competing goods, for example, U.S. products on the U.S. market will be dealt with
in Section VI.

Although it is possible that market equilibrium is influenced by noneconomic
factors and medium- and long-term factors, this study places focus on the factors
which determine the attitudes or businesses toward exports, that is, the short-term
supply schedules of firms regarding exports and domestic demand.

On the basis of the theoretical framework shown by the Equations (12) and (13),
the following factors determine equilibrium sales quantities for the export market
(expressed as a function of income and price), and hence, the export ratio of a firm
and its attitude toward exports:

(@ Economies of scale (scale elasticity k)

12. It would be also necessary to consider the imports of the commodity. However, in view of the
fact that Japan’s trade structure is vertically specialized, the effect of competing imports is
judged to be limited (particularly, the case of the main manufacturing firms). When
formulating the domestic demand as well, therefore, the effects of imports (and import prices)
are disregarded.
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@ Ratio of export prices vs. prices for domestic demand (R-Pg/Pp), or, more
precisely,
A Ratio of price elasticity of exports vs. that of domestic demand (eg/ep)
B Ratio of market responsive elasticity of exports vs. that of domestic de-
mand (Ag/ Ap)
C Exchange rate (R)
® Ratio of income elasticity of exports vs. that of domestic demand (eyg/eyp)

Here the supply schedules for firms are drived individually, without using the re-
duced form equations obtained from the Equations (12) and (13).
As regards @-A, B, and C, the following mutual dependence holds:

Then, based on the Equations (4) and (5), @ and @ determine the supply curve of a
firm for exports and domestic demand, and 3 determines the degree of shift in the
demand curve.

When considering these relationships based on Figure 4-1, it can also be said that
the supply curves of a firm for exports and domestic demand are shown by the curves
given below, which are obtained by shifting up the marginal cost curves (MC) (the
degree of deviation of the two curves from the MC curves is dependent on A /e)."

MC
Spf=
e

€p

MC
Se{ =
-2

€E

The increase in export ratio (based on tne premise of equalized marginal returns
(MR) between from exports and from domestic demand) is determined by the degree
of shift in both these curves and demand curves for exports and domestic demand. In
view of the above relationships, let us now consider several typical cases in which
export ratio rises (Figure 4-2; all expressed in yen).

(1) Case of Decrease in Domestic Demand
A decrease in domestic demand causes a left downward shift of the demand

13.  Although, strictly speaking, it is not correct to call Sp and Sg supply ‘curves’, they can be
proxies for such curves, because (i) it is possible to regard them as supply curves if A/e (a
factor on the demand side) is constant, and (i) analysis is easier if we use a concept similar to
that of equilibrium in general market competition.
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curve (which causes a drop in domestic prices in the very short run). Then, equilib-
rium is restored through an increase in export volume (a drop in export prices),
which reflects an improvement in the profitability of exports relative to that of
domestic demand, and, as a result, the export ratio (EVS) rises. In this case, the
marginal cost declines as indicated in the column for domestic demand. This decline
in marginal cost can be shown as a rightward shift of the marginal cost curve (MC) in
the column for export.

Shift in domestic demand curve —P,{(R+Pg/Ppt)
—MRe >MRp—QE (R*Pel) = MRe = MRp(EVST)

(2) Case of Growth in Overseas Demand

With a right upward shift of the export demand curve, export prices in foreign
currency terms rise, and the subsequent improvement in the profitability of exports
vs. that of domestic demand increases exports (as a result, equilibrium is restored
through a drop in export prices and a rise in domestic prices).

Shift in overseas demand curve —Pg1(R-Pg/ Pot)
_’MRE = MRD(EVST)

(3) Case of a Drop in Yen’s Value

A depreciation of the yen shifts the supply curve and the demand curve for
exports (on a yen basis) upward to the same extent (hence, the export volume does
not change). While this leads to an increase in exports through a result and improve-
ment in marginal returns for exports relative to domestic demand (this, in turn
becomes a pressure for lower export prices on foreign currency terms), it works as a
factor for decreasing domestic supply and increasing domestic prices. These push the
export ratio upward.

R1—MRg >MRp— Qe 1(Pe!) “MRg = MRp(EVS?T)

(4) Case of a Drop in Market Response Elasticity for Exports

A drop in market response elasticity or market response price elasticity for the
export market (| A g/eg|) causes a rightward shift in the supply curve for exports and
an improvement in marginal returns of exports. This also contributes to a rise in
export ratio through the equalization of both export and domestic marginal returns
(in other words, through a relative rise in domestic prices).

|4e/es|\>MRe >MRo—Qe (P&, Po?) “MRe >MRp—Qe1(Ps 1)
(5) Case of an Increase in Scale Elasticity
While an increase in the scale elasticity gives a firm incentives to increase its
production, this itself does not necessarily raise the export ratio. It leads to a rise in
export ratio when a firm conjectures that the overseas market is more competitive
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Figure 4 Fluctuation Mechanism for Export Ratios

(1) Mechanism for Determining
(Exports)

(Domestic Demand)

(2) Fluctuation in Export Ratio
a. Case of Decline in Domestic Demand

A (Domestic Demand) A (Exports)
/5D MC

PD
Pp

MR
MR’

1 1
Qo Qb QE QF
b. Case of Increase in Overseas Demand

(Domestic Demand) } (Exports)

R-PE
R-PE

Pp
Pp
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c. Case of Fall in Yen Exchange Rate

(Domestic Demand) (Exports)

Pp
Pp

MR?
MR

d. Case of Reduction in Elasticing Values to Market Response for Export

(Domestic Demand) (Exports)

MC
Pr
Pp
R-PE
R-PF
MR’ MR’
MR

MR

#) DE : Export Demand MC : Marginal Cost (initial)
QE : Export Quantity (initial)  QF : Export Quantity (after fluctuation)
R+PE SE : Export Price (initial) R-Pr’.SE’ : Export Price (after fluctuation)
and Supply Quantity and Supply Quantity
Dp : Domestic Demand MC : Marginal Cost (after fluctuation)
Qp : Domestic Demand (initial) Qo : Domestic Demand (after fluctuation)

Pp,Sp : Domestic Prices (initial) PD’_SE’ and Supply Quantity (after fluctuation)
and Supply Quantity and Quantities
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than the domestic market ( | Ag/eg | << | Ap/ep | ) The same mechanism also oper-
ates in case of an increase in productivity (technological progress), which is a factor
for a downward shift of the marginal cost curve.

k?—MRg >MRp—Qe(Pe!) MRz = MRp(EVST)
(6) Case of an Widening Differential between Domestic and External Income Elas-
ticities '

Even when the subjective equilibrium conditions for a firm and the growth rates
of domestic demand and exports are unchanged, there will be a pressure for a rise in
the export ratio, if a firm perceives that the income elasticity for demand on the
overseas market is larger than domestic market.

Bearing in mind these six typical cases where the export ratio rises, let us mea-
sure the scale elasticity for each industry as a factor on the supply side of firms and
then calculate the price ratio between exports and domestic demand. Further, based
on the demand function, income elasticity, price elasticity and market response
elasticity will be calculated for exports and domestic demand to examine the relation-
ship between these factors and the export ratio.

IV. Movements of Scale Elasticity by Industry
1. Method for Measuring Scale Elasticity

The scale elasticity is defined as follows. When the product (Q) is produced by
factors of production V = { v {,..., Uy}, the production function is

Q=1(Vy,.. 0N =1(V) (14)

Under this production function, the scale elasticity (k) is defined as the elasticity of
the production quantity (Q) against the scale of factors of production (#), provided
Q = f( v Toenvs v N) =F (/I v 10..., M UNO).

4Q
_dinQ  Q 15)
©dlnp de

j23

At this time
k > 1 : increasing returns to scale (economies of scale exist)
k = 1 : constant returns to scale
k <1 : decreasing returns to scale
As for measuring the scale elasticity (k), there is a method whereby it can be
estimated directly by specifying the production function shown in (14). However,
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this may cause multicollinearity between the factors of production because the
volume of factor inputs increase with scale. Therefore, this study uses the method
devised by Yoshioka (1977, 1985),that is, measuring the scale elasticity from the data
on relative prices of production and factors inputs, assuming the cost minimization of
firms and the homogeneity with degree k of the production function,'* without
specifying the production function and the cost function (for example, Cobb-Douglas
type, CES type, etc.).

An outline of the method is given below (for details refer to Yoshioka (1985)
and Kuroda - Kaneko (1985)).

By using Frish’s approximating equation, the Equation (15) becomes

dQ
Q . InQiq—InQ InQ;+,—InQ;
k= = —tl T (16)
de Inv—lnv; Inv,{/—lnv;
u

assuming that Q;+; > Q; and that samples of Q; are arranged in the order from small
to large, v is the production factor input and v} = #;4y - ¥ i v i=u.v i°. For
the actual data there is no guarantee that the Equation (16) holds for all the samples;
but it is assumed here that it holds for all the j.

When approximating In v ;+yi=In v (=In (¥ ;+,// v {})), quantity indices for fac-
tors of production are used (Yoshioka (1985)). As for the quantity indices, the fol-
lowing four are considered: the Laspeyres index, the Paasche index, the Fisher index
and the divisia index. First, the Laspeyres index for production factor quantity (QI;)
in the case of i = 1 when P is the vector for production factor inputs, will be

_ PIVZ
QIL_ P1V1 (17)

and the Paasche index for the production factor quantity (QIp) will be

_ PV,
Qlp = P,V, (18)
Accordingly,
k.= anz“anl
InQIL 17y’

14. This means Q = A “%.f (A V) with A as the positive scalar. The explanation below is based
on Yoshioka (1979, 1982, 1984, 1985). As an example of the same type of method, refer to
Kuroda — Kaneko (1985).
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o — I1Q2—InQy (18)’
P InQIp

The upper and lower limits of the scale elasticity correspond to the cases where the
aggregate Paasche index and the aggregate Laspeyres index are assumed respec-

tively.
The Fisher Index (QI) and the divisia index (QIp) are expressed as below.
PIVZ PZVZ N
Qlr = /5 v, v, Y QI -Qle (19)
[Pl vy! + plzvlz']
1
Ql, = H[v 1]7 PV PV, (20)
1

The scale elasticity of the Fisher formula and divisia formula are shown in the
following equations.

InQ:—1nQ; _ InQ:—1InQ,

ke =

InQIr " In YQIL - Qlp (19)
kD — anZ — anl - ll’lQZ - lvan .
InQlo g [ 2 B0 ] (20)
InTl [‘Al]z PV, | PV,
Vi

And between ki, kp, kg and kp, the following relations hold:

ke <kr, kp <kp (21)

Based on the above formulations, let us now measure the scale elasticity of main
manufacturing industries. Using the data on production volume, input of production
factors etc., for each firm in the Bank of Japan’s “Financial Statements of Principal
Enterprises” (manufacturing), we measure the scale elasticity for each industry on a
cross-section basis. This study covers 24 industries and the period of 20 years from
1965 to 1984. When measuring, the Equation (14) is modified to the following form:

Q=f(M, K, L) (14)’
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Here Q :total production (= sales + increase,/decrease in inventory
— commodities purchased, real)
M :total inputs of intermediate goods (real, 1980 prices)
K :end-of-period balances of fixed assets
L : number of employees
The cost function is considered to be of the same form as the Equation (8). Thus,

C=PuM+r-K+w-L (8)

Py, and w are the prices of production factors M, K, and L respectively. More
specifically,'®
Py :1.0
r :(depreciation cost + interest payable),end-of-period balances of
tangible fixed assets
W per capita labor costs (labor costs,” number of employees)

Here k itself should be calculated from the Equation (8), as the envelope of the
Equation (10) that is the short-term cost curve. Therefore, the amount of production
and that of production factor inputs, need to be adjusted for short-term deviations of
capacity utilization ratio. As has already been pointed out, in this study it is assumed
that the capital stock and the number of employees are unchanged in the short-term,
and that only the inputs of the intermediate goods change as the level of production
changes. Taking account of the above, we used, for the analysis, the adjusted
amounts of production and of intermediate goods inputs that could have been real-
ized if the capacity utilization ratio had been maintained at the level of its past peak
(original data are from the MITI’s “Index for Capacity Utilization Ratio of Manufac-
turing Industry”).

From the above adjusted amounts of production and of production factor in-
puts, firms within a given industry are arranged from small to large in order of the
amount of production. Then, comparisons of each pair of two adjacent firms in that
order give input indices for various factors production (QI;, QIp, Qlf, QlIp, Equa-
tions (17)—(20)) and the scale coefficients (kg , kp, kg, kp, Equations (17)’—(20)’),
The Equations (17)—(20) are expressed as below.

15. As for the prices of products and those of intermediate goods, it is assumed that there are no
differences between firms of a given industry during a given financial year. As for labor
inputs, it is necessary to consider differences between the firms in not only the number of
employees but also the number of working hours. Also, differences may arise with the degree
of newness of capital stock. However, this study covers large firms only and it is thus judged
that such differences within a given industry are not significant. Moreover, as was also stated
in Note 7, firms are all engaged in “multiple production” more or less. This study is based on
the assumption that there are no significant differences in this respect within a given industry.



62 BOJ MONETARY AND ECONOMIC STUDIES MAY 1987

_ P M2+ K2+ w? L2 a7y
Qle = g2 "M+ 2 K+ w2 L

Ql ZPIM’MZ‘*’rl'Kz‘l—WI'LZ (18)"
Fply MM+ K Hwie LY

QIr =vQIr-QIL (19)"
2
P'w-M! | Pu-M?] _(K? ;[.r"Kl r'-Kp
an=PE ) <G )
LT1 2,72
WL WL

(Ul

Ll

(20)"

Here Py' =P\".C;=Py*M +r' + K'+w' - L!

i = 1: firms with a small production scale

i = 2: firms with a large production scale

The scale coefficient k; (j = L. P, F, D) obtained above naturally has sampling
errors. In order to reduce such disturbances, we have employed the method of esti-
mating the average scale elasticity value (k) for each year and for each industry by
applying the equation below. 'S

InQ;1=a+kinG ; te 22)
Here G,= 1.0, Qu =%
1
G2=Qla = '8}—?
~QL QL QL

Gi= Q21 Qlsz-- QIii-l - QII QI QIi—l

It should be noted here that as for the calculation of the production output (Q;),
the total amount of production of the firm concerned, that is, the total sum of
multiple products is used in all cases (refer to Note 14). Accordingly, even when the
production is proportionate to the input cost, economies of scale can be found for

16. In preparing the SAS data for calculations, we are indebted to Hiroko Kittaka and Chizuru
Tsukagoshi of the Bank of Japan’s Computer Information Bureau for their cooperation.
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firms, which have the larger weight of the so-called set-up cost for exploring sales
markets in their total cost.

Moreover, because this analysis of the scale elasticity focuses on the relationship
between production and cost, it does not deal with the effects on economies of scale
of different technological levels of firms. So it is important to bear in mind such
effects.

Attention should also be paid to the fact that such a scale elasticity actually
contains, apart from economies of scale (in a narrow sense) on a single good basis, a
merit of multiple production, (economies of scope), as well as the Marshallian exter-
nality.

2. Results and Their Interpretation

Let us look at the results shown in Reference 1 and 2 (mentioned later). In order
for the assumption of homogeneity to be appropriate, it is necessary for each value
for k to satisfy conditions k; < kg and kp, < kp as shown in the Equation (21) and for
the degree of deviation of each coefficient to be small. The years of 1969 and 1984
are selected as typical examples for the high-growth period and for the recent period
respectively, instead of examining all twenty years. The results for both years are
statistically significant. The cases where the estimated value of k; (lower limit) ex-
ceeds that of kp (upper limit) are found only in other textiles and cement in 1969 and
in metal products and communications and electronic equipment in 1984, Moreover,
their deviation ratios (IE‘%D were trivial. These results indicate the appropriateness
of the method for measuring scale elasticity based on the two premises (the
homogeneity of the production function and cost minimization of the firms). The
scale elasticities, classified by index formulae and by year are shown in References
3-6 (mentioned later).

Let us interpret these results by focusing on the scale elasticity (kg) by Fisher’s
formula which falls on in between the estimated upper and lower limits and consider
the relationship between such elasticity and the export ratio. Reference 3 and Figure
5 on the scale elasticity gives the following findings.

First, the industries with greater scale elasticity are chemical fibers, other tex-
tiles (clothing, etc.), iron and steel, general electrical machinery, heavy electrical
machinery, electronic parts, automobiles, shipbuilding, other ceramics and earthen-
ware, and electric wires and cables, whereas cotton spinning, mother machines,
mechanical tools and parts, and furniture have smaller scale elasticity.

Second, k is close to 1.0 on the whole. This implies that, as far as the main
manufacturing industries are concerned, the linear homogeneity (constant returns to
scale) holds approximately. Also, when we compare these results with those of
Yoshioka (1985) based on factories, we find that our results for kg are smaller for
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electrical machinery and metal products. For these industries in 1978, Yoshioka’s
results were respectively 1.06 (1.02in our study) and 1.07 1.02 here). Compared
with that at the factory level, the economies of scale at the level of firms which
include several factories are relatively small.

However, even if kg is close to 1.0, the extent of economies of scale is consider-
able when inter-firm differences in the amounts of factor inputs or output scale is
large.’” For example, as for the main firms under this analysis, the difference in
production scale between the largest and smallest businesses reached 67.5 times for
chemical fibers and 55.3 times for industrial machinery in 1984. Accordingly, the
actual impact on the production and cost structures of the economies of scale seems
considerably large.

Third, when we look at Figure 6, we find that the scale elasticity for the main
manufacturing industries rose in 1975, led by the machinery industry and that it has
been on the further increase in the 1980s (1.018 for 1970-75 (machinery industry
1.0134) — 1.0191 for 1975-80 (1.0135) — 1.0244 for 1980-85 (1.0179)).

We should bear in mind here that when calculating the scale elasticity value k, a
firm’s total output covering all types of products is used as the output. Therefore,
there is a possibility that the observed scale elasticity k consists of not only (1) the
so—called scale merit simply due to the scale of production, but also of (2) merits due
to the diversification of products (economies of scope), (3) the Marshallian external
effect, and (4) technological progress.'®

This is inferred from the finding that the industries with a large or rising k
include general electrical machinery automobiles, other textiles (clothing, etc.), che-
mical fibers, etc., for which the effects of simple scale merit appear to be relatively
small.

In the case of general electrical machinery, for instance, economies of scale
cannot be found for the firms, solely producing household appliances. Large scale
firms in general electrical machinery are benefitting from wide-ranging know-how in
various subsectors including heavy electrical machinery and electronic parts.This
seems also true for chemical fibers. Large-scale firms in chemical fibers have a larger
weight in sales of synthetic materials, pharmaceuticals and building materials. They
utilize knowledge they originally acquired in the field of chemical fibers to produce
other goods.

17. The values of k of 1.02 and 1.05 mean that, if there is a difference of 100 times in production
scale, a large-scale firm has a 10% and 26% respectively higher productivity than a smaller
firm. Such differences are considerably large (Refer to Reference 3 for difference in produc-
tion scale between the largest and smallest businesses in 1984).

18. Economies of scope mean that if two commodities (y;, y») are produced, the cost f (y;, y,) is
cheaper than when they are produced separately (g (y1, 0)+ h (0, v2)), (f (v1, ¥2) < g (1, 0)
+ h (0, y2)). For details refer to Baumol (1984) and Kasuya (1986).
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Figure 6 Scale Elasticity Values for Main Industries
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As for the Marshallian external effect, the rise in scale elasticity of machinery
industry since the beginning of the 1980s can be attributed to the effects of the
dissemination of high technology, which is represented in prevalent use of mechatro-
nics and robot technology. There is a possibility that the development of such tech-
nologies has worked as an advantage to large-scale firms.

Thus it seems that the rise in scale elasticity in recent years owes more to the
progress in multiple production and the Marshallian external effect than to the
so-called pure scale merit. This can also be attributed to the fact that firms have been
attaching more importance to investments for cost-saving than to those for expansion
in scale and endeavoring to economize input costs.

Fourth, among those industries with greater scale elasticity, the export ratio for
electrical machinery (general electrical machinery, heavy electrical machinery and
electronic parts), automobiles, iron and steel has either stayed at a high level or
risen. In the case of precision machinery, for which the scale elasticity value has been
rising in recent year, the export ratio has exceeded 60%. Thus it can be inferred that
the level of the scale elasticity and its direction of change in these industries has had a
dominant influence on the level of the export ratio of the whole economy.

Needless to say, an increase in k or a high level of k alone does not necessarily
represent more active attitude toward exports or cause an increase in the export
ratio. On the whole, however, economies of scale has been a major factor for an
increase in the export ratio in recent years (as evidenced typically in automobiles and
general machinery, whose efforts to explore overseas markets bore fruit in the
1970s).

V. Trends in Ratio of Export vs. Domestic Prices
1. Computation of the Price Ratio

As has already been seen, even for the same item, there is a possibility of a
growing difference between export and domestic prices of the product (on the yen
basis). Let us calculate the difference in absolute level between export and domestic
prices for each industry and check in tangible terms the premises for the existence of
price differentiation seen in III. At the same time, let us consider the effects on
exports of changes in the ratio between export and domestic prices resulting from
fluctuations in exchange rate.

First, from the Bank of Japan’s “Wholesale Price Indices,” time series (1980
= 100) of export and domestic price indices are prepared for 142 items. Then, the
index of the ratio between export and domestic prices (export price index/domestic
price index) is calculated. Here it should be noted that there have been cases in
which in brands used for computing the index of a given goods are changed (especial-
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ly for durable consumer goods and capital goods), and that export and domestic
models have different specifications. It is, therefore, impossible to prepare the index
for the ratio between export and domestic prices in the strict sense. However, it can
be said that changes in the Wholesale Price Index indicates approximate trends
(among the 24 industries listed above, the price index for shipbuilding is not avail-
able, so it is excluded from the following analysis).'

Next it is necessary to compute the absolute levels of the ratio of export vs.
domestic price using the indices above calculated. However, when calculating the
absolute levels, we face the following problems: 1) in actual transactions, even if the
brands and transaction conditions are the same, prices more often than not differ
depending on the client, the volume and terms of sales, etc., 2) especially in the case
of the machinery industry, the prices of its products often change due to brand
modifications and changes in their quality, and 3) it is not appropriate in terms of
generality to select and use specific brands among all the brands included in an index.

In view of the above, I use the average unit price of each item (sales amount/
sales volume) in 1980 (the base year) as export and domestic price levels. Data used
are from “Nihon Boeki Geppo,” of the Ministry of Finance and “Kogyo Tokeihyo”
and “Kikai Tokei Nenpo” of the Ministry of International Trade and Industry.

Although we endeavored to make the items match with the items in the
Wholesale Price Index as much as possible, perfect matching was not practically
possible. Also, since average unit prices include the effects of changes in product
quality and of whether or not intermediary dealers exist, they may vary considerably,
depending on the time of calculation.?’ Computation of differentials between export
and domestic prices in a strict manner will be the task for the future. In particular, in
view of the problem concerning brand modifications, the data on the machinery
industry should be interpreted with some allowance.

Finally time series of price level differentials were computed through multi-
plying absolute price level at the base period by the export and domestic price ratio
index (time series). They were then weighted and aggregated according to the rela-
tive importance of export for each industry to compute time series of the export and
domestic price ratio for each industry.?! While the calculations were made for the
years from 1965 to 1985, it should be noted that from 1965 to 1970 there are only a

19. The domestic Wholesale Price Index deals with the prices of domestic products for the
domestic market, usually, at the first wholesale stage. The export price index deals with the
prices of export goods at the FOB basis.

20. The Wholesale Price Index itself is the average of prices of several brands and businesses and,
as a result, does not show movements in time series of specific brands.

21. For these calculations we are indebted to Yuko Uchino, Former Visiting Student at the Bank
of Japan’s Institute for Monetary and Economic Studies.
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limited number of items available that are common to the period which followed
(especially in the machinery industry), so there are some problems about statistical
reliability with the period from 1965 to 1970 (the analysis below chiefly concerns the
years from 1970 on).

2. Movements of the Export and Domestic Price Ratio

Keeping the above points in mind, let us now look at the computed export and
domestic price ratio (Table 1, Figures 7 and 8).

First, when based on the average for the main manufactured products, the dif-
ferential between export and domestic price levels falls within =10% over the whole
period, and around 5% since 1980, which is not so large. On the whole, however,
it is true that there exist some differentials between the two prices. That is, export
prices are somewhat lower. Of course it is necessary to interpret the figures obtained
with some allowance in view of the conditions peculiar to the base period and the
pace at which firms adjust themselves to changes in market environment, including
the exchange rate. However, judging from the fact that the export vs. domestic price
ratio changes with some amplitude, it can be concluded that firms regard the two
markets as separate and act accordingly (Table 1, Figure 8).

Second, the changes of the export vs. domestic price ratio are considerably diffe-
rent from those of export price index/domestic Wholesale Price Index, and the range
of changes is relatively small (Figure 7). This difference between the two seems to be
due to differences in terms of weight given to each item and also to the fact that the
domestic Wholesale Price Index covers many items which do not correspond to those
in the export price index.?

Third, judging from the facts of a rise of this ratio in 1974 (export prices relative-
ly higher than domestic prices), a fall in 1978 and a rise in 1982, we find that the
export vs. domestic price ratio changes maintaining the close relationship to the rises
and falls of the yen exchange rate.” When the yen depreciates, the export vs. domes-
tic price ratio rises. This improves the relative profitability of exports, thereby in turn

22. In the case of the 1980-based indices, the number of items for the export price index (covering
mainly industrial products) was 212 as against 757 industrial products in the domestic
Wholesale Price Index.

23.  As for the export prices covered by the wholesale Price Index, the Bank of Japan collects the
foreign currency prices for brands whose export contracts are made in foreign currency terms.
Such prices are converted into yen prices by the spot exchange rates for customers of foreign
exchange banks. As of December 1982 the composition by contract currency was as follows:

Yen-based: 28%* U. S. dollar-based: 65% other currency-based: 7%
According to export “Yushutsu Ninsho” statistics, the ratio has recently increased to
about 40%.

*
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Figure 7 Changes in Export and Domestic Relative Price Levels
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Figure 8 Changes in Export and Domestic Demand Price Ratios
and Exchange Rates (1980=100)

160

155+ . . . .
- Export and Domestic Price Ratio (export prices/

150+ T export products as against domestic prices)

145 Export and Domestic Demand Price Ratio

(export prices/domestic wholesale prices)
[ Exchange Rate

1970 71 72 13 174 75 76 77 78 79 80 81 82 83 84 (Year)

Fluctuations in Export and Domestic Demand Price Ratio
(Ratio of previous year)

Export and Yen-Based

Domestic Demand Export Exchange Dollar-Based Export Products
Year Price Ratio Price Rate Price to Domestic Price
1970 4.11 1.77 -0.00 1.77 -3.17
1971 1.95 -1.84 -2.85 1.04 ] —4.31
1972 -2.11 -2.52 —12.85 11.84 -0.52
1973 -0.26 4.39 —10.38 16.49 4.55
1974 7.18 25.06 7.50 16.34 18.42
1975 0.80 1.01 1.61 -0.59 -0.98
1976 -3.70 -0.67 —0.08 -0.60 2.22
1977 -4.88 —4.65 -9.46 5.30 0.21
1978 ~7.07 -7.21 -21.63 18.39 —0.10
1979 7.65 7.22 4.13 2.97 —0.04
1980 2.98 6.35 3.47 2.79 3.16
1981 1.21 0.89 -2.74 3.74 -0.32
1982 4.72 4.38 12.94 -7.58 —0.34
1983 —3.65 —-4.94 —4.64 -0.32 -1.34
1984 1.05 1.00 0.00 1.00 —0.08

Note: The export and domestic demand price ratio is based on export prices/export products as
against domestic prices.
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generating the scope for firms’ lowering export prices in foreign currency terms. As a
result, the volume of exports increases. Therefore, the export and domestic marginal
returns, which diverge in the short run equalize out again in the long run (refer to
II1.2.). It also appears that in recent years sluggish domestic prices, together with the
depreciation of the yen, contributed to a fall in export prices in foreign currency
terms, resulting in increased exports (particularly in 1982).

Fourth, when we examine the level of each industry in recent years (Table 1,
Figure 8), we find that the difference between export and domestic prices has been
small for such material industries as iron and steel, chemicals and fibers. Even in the
machinery industry, the price difference has disappeared for automobiles as a result
of a substantial increase in export prices (self-restraint of automobile industry may
also have had an effect).

On the other hand, export prices are generally lower for electrical machinery
(heavy electrical machinery, household appliances), general machinery (industrial
machinery, machine parts) and precision machinery. For these industries improved
export profitability, resulting from the depreciation of the yen, seems to have in-
creased the scope for firms’ lowering export prices in foreign currency terms and
subsequently led to an increase in exports (a rise in export ratio).

As for electric wire and cable and precision machinery, because the differences
between export and domestic prices are too large, it is necessary to further study the
method for calculating the price for the base period (see VI).

In this kind of analysis we should take into account the effects of the increase in
yen-based export contracts. Needless to say, it is difficult to explain the export ratio
by the export vs. domestic price ratio alone. The export vs. domestic price ratio,
however, provides an effective indicator for examining the possibility that changes in
the yen exchange rate lead to changes in export ratio through changes in export
profitability and export prices in foreign currency terms.

V1. Trends in Elasticity of Export and Domestic Demand
1. Demand Function

Using this export vs. domestic price ratio, let us now estimate demand functions
for exports and for the domestic demand. Then let us consider the relationship
between the calculated income elasticity, the price elasticity, the market response
elasticity, and exports (note that there exists a relationship shown in the Equation
(12) between the price elasticity, the market responses elasticity, and the export vs.
domestic price ratio calculated in the preceding section).

Factors for determining the demand function are income, the prices of the com-
modity concerned, and the prices of competing commodities, the qualitative charac-
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teristics of each commodity, and the effect of habit-forming. Since the objective of
this study is to examine the export-determining mechanism when firms seek to maxi-
mize profits by equalizing marginal returns from domestic and export markets and
marginal costs, only income and price are used for formulation. In other words, it is
based on the equation below, which is derived from (13):

D= f(yl, PI/P27 &) (13)1

D : demand volume; y; = real income;

P, : price of the commodity concerned;

P, : price of competing commodity;

@ : factors other than income and price (assumed to be fixed).
The effect of restricted supply resulting from various restrictions on exports (auto-
mobiles, iron and steel, etc.) will be considered later on.

As for the statistics used for measurement, “Financial Statement of Principal
Enterprises” and “the Wholesale Price Index” are used to compute the export
volume (Dg) and the domestic demand volume (Dp). For other variables, consider-
ing the relative importance of exports to the U.S. and restrictions on data, etc., the
real GNP of the U.S. (y,) and the real GNP of Japan (y;) are used to compute real
income and the U.S. producer price index (P,, converted into yen) and the Japanese
domestic Wholesale Price Index (Ppc) for the prices of competing commodities.?
The actual equations used for estimation are:

DE = f(yu, PE/Pu) (23)

Dp = g(ys, Pp/Poc) (24)

24. In estimating the parameter for the demand function there is the problem of the so-called
identification. In this section, however, full-scale formulation taking this problem into
account is left for the future. What are done here in this respect are restricted to; 1) checking
the plausibility of the parameter and 2) comparison with the results of other papers. For
details see Kuroda (1984) and Christ (1985).

25. The amount of exports and that of domestic shipments of each item in “the Customs Clear-
ance Statistics” and “Kogyo Tokeihyo Tables” could also be used, and in a certain sense could
give more accurate elasticity. However, in view of the fact that this study is, as has been stated
earlier, intended to cover firms engaged in multiple production, it would not be appropriate
to use such elasticity. It might be added here that when figures from a shipment index for
mining and manufacturing are used, there is only a slight improvement in fitting as compared
with those based on individual firms (data from “Financial Statement of Principal Enter-
prises”). For the computation of the U. S. producer price index for each industry we are
indebted to Shigeru Uebayashi of the Research and Statistics Department of the Bank of
Japan (now at Economic Planning Agency).
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Here

e, e MDe

ayu ’ aPE ’ aPu

dp_, Do _, Dp
ay; >0, 3PD<O' 0Ppc

>0

They are carried out in various forms including logarithmic and semi-logarithmic
modes. The results with right signs for parameters and with higher explanatory pow-
er are selected. This covers 1970-84 because, as stated earlier, the data for the export
vs. domestic price ratio for the period from 1965 to 1969 were considered to have
poor reliability.

The results are given in Reference 7. It shows that, apart from material indus-
tries such as iron and steel and chemicals, they fit well on the whole. Prominently
better results are for the machinery industry with a large weight. As for paper and
pulp, cement and special steel, however, the results obtained do not satisfy the con-
ditions for signs. So the analysis below excludes these and is limited to 20 industries.

Based on these results, the income elasticity, the price elasticity and the market
response elasticity are calculated for each industry. While it should be noted that the
elasticity for the industry concerned as a whole does not necessarily conform to that
of each individual firm, the elasticity for the industry concerned is regarded here as
that of a representative firm of that industry. Let us look at the various elasticities
(Tables 2-4).

2. Trends of Various Elasticities

First, the income elasticity is small for such material industries as iron and steel,
chemicals, fibers, etc. For the industries, the elasticity of exports (rate of change in
exports/rate of change in income overseas) is smaller than the elasticity of the domes-
tic demand. In contrast, for the machinery industry with a high export ratio, the
income elasticity is generally large for both exports and the domestic demand with
the former being larger (general machinery, electrical machinery, automobiles and
precision machinery). Among such industires, the income elasticity is extremely
large for electronic parts. This seems to be due to the rapid expansion in demand
reflecting the development of mechatronics using semiconductors.

The particularly large income elasticity of exports in the machinery industry
seems to be due to the ability to change the production structure (and products) in
response to changes in the demand structure abroad by exploiting the merits of
diversification mentioned earlier and also due to the fact that technological progress
has made these changes possible.

In other words, such developments have contributed to a rise in export ratio.
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For instance, the income elasticity of exports for 1984, weighted by the export value,
was 2.646 (3.273 in 1979), was considerably higher than 1.253 (1.374) of the domes-
tic demand. Meanwhile the level of income elasticity for the machinery industry has
since 1975 by and large remained at the same level.

Next, the price elasticity (based on the absolute values), being generally below
1.0, is small compared with the income elasticity. The price elasticity for exports is
smaller than for the domestic demand. When compared with the price elasticity
( 3:);5 g ll:;i — based on absolute values) of competing goods on export and domestic
markets, the elasticity of competing goods is generally large on the export market. It
is especially true for the machinery industry (general electric machinery, communica-
tions and electronic equipment, automobiles and industrial machinery). For inst-
ance, the increase in Japan’s exports resulting from a 1% rise in the prices of U. S.
products is larger than a reduction resulting from a 1% rise in Japanese prices.

On the domestic market, however, the elasticity of the goods concerned is large
compared with that of competing goods, notably for machinery industry. Also, in
terms of time series, there are many industries whose elasticity has been falling in
recent years, especially for exports, notably for automobiles, industrial machinery,
machine tools, etc. The price elasticity for 1984, weighted by the export value, was
0.677 for exports (0.840 in 1979) and 0.686 (0.736) for the domestic demand.

The fact that the price elasticity of exports is smaller than that of the domestic
demand indicates that, while the effect of increased earnings due to a rise in prices is
limited on the domestic market, that of increased earnings due to a change (or rise)
in prices is relatively large on the export market. This trend seems to have become
stronger in recent years.

The industries of household appliances and precision machinery, however, dif-
fer from other industries in the respect that the price elasticity of exports is consider-
ably above that of the domestic demand and that the level itself is high. This high
price elasticity of exports of these industries seems to have contributed to the in-
crease of the export ratio because the price level of these industries has maintained a
downward trend reflecting competition.

Let us compare the price elasticity measured in this study with the results in
other studies. There are no similar examples of emprical results separately for ex-
ports and for the domestic demand by industry. No other study covers recent years,
thus a strict comparison is difficult, but the representative results which have so far
been obtained are as follows. First, in the case exports, Citrin (1985, measurement
period 1970-79) obtained —0.7 ~ —0.5 (in this study —0.5 ~ —0.8) for iron and steel,
—2.96 for color TV (-2.07 for household appliances) and —2.70 (-2.25) for small pas-
senger cars. As for the domestic demand, Maki (1983), covering the period from
1958 to 1971 and basing on “the Household Income and Expenditure Survey”, gives
—0.53 (-0.66) for automobiles, 1.7 ~ -2.6 (-1.3 ~-1.7) for household appliances
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and -2.8 (-3.1) for precision machinery for 1970. The period covered by this study
differs from ours and there are differences as regards data so that strict comparisions
are not possible. However, as far as the above results are concerned there is no great
discrepancy with the results of this study.

Finally, let us calculate the market response elasticity ( A), which can be
deemed to show the condition of competition on the market. As has already been
pointed out, the market response elasticity indicates the firm’s conjectured change of
supply volume of all other firms in response to a change in the firm’s supply volume.

A rise in A means that the firm’s conjecture on the market conditions gets
closer to conjecture of the other firms (narrowing of the perception gap between
firms); in other words, the difference between the shape of the demand curve of the
market as a whole and that of the demand curve faced by the firm concerned is
reduced. This means that the degree of oligopoly becomes stronger in the sense that
the firm acts paying attention to the behavior of other firms. Conversely, the smaller
the value of A is, the greater is the extent to which the firm regards the market
condition as competitive. In other words, the firm thinks that, by reducing prices to
some extent, it can get a large increase of demand.

While A should be calculated directly by observing the behavior of firms on the
market, this is actually difficult because of limitations in data. Alternatively, from
the Equation (12), the followings are assumed here:

_ €E . _ . _ C

A= —g.p,(R"Pe—MC) = eﬁ{l k(E+R-PE/PD'D)} (25)
_ _€ep _ _ __ R-Pg/Pp'D 2%

Ao PD(P" MC) = —ep {1 k(E+R-PE/PD'D)} (26)

Under an equilibrium, A is determined by the price elasticity, scale elasticity, export
vs. domestic price ratio, total costs, and the amounts of exports and domestic de-
mand, and a method was adopted whereby A was obtained by employing these va-
rious variables. It should be noted that the effects of the exchange rate are included
in changes of A . The values for A for each industry are shown in Table 5; their
characteristics are as follows.

First, with a few exceptions, all the market response elasticity of both exports
and domestic demand ( A g, A p) are between 0.0 and 1.0. This indicates that the
framework for analysis premising market equilibrium and the method employed for
making calculations are roughly appropriate. However, for the industries of electric
wires and cables, precision machinery and automobiles, the market response elastic-
ity of exports becomes minus in some periods. Based on the Equations (25) and (26),
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Table 5 Changes in Market Response Elasticity Values for Exports and Domestic Demand
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Marginal costs

Export prices MC

Pe

: Response elasticity values for domestic demand €v : Price elasticity values for domestic demand Pp: Domestic prices

ee : Price elasticity values for exports

: Response elasticity values for exports

PY
Ao

(ep / Po)+ (MC~Pp)
2. The measurement period for the correlation coefficients with the inventory ratios (working ratios) is 1975 - 1980.

e
Av

1. The market response elasticity value is calculated as in the following formula.
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" this means that export prices are at a level below marginal costs. When we note that
particularly for electric wires and cables and precision machinery export prices are
around 70-80% of domestic prices, it seems necessary to re-examine the method for
calculating the absolute level of the export vs. domestic price ratio for the base
period.

Second, except for A, of some industries (machine tools, heavy electrical
machinery, communications and electronic equipment, metal products, inorganic
chemicals), the market response elasticity of both exports and domestic demand have
been relatively small in recent years. Also, the value for exports ( A g) is generally
smaller than that for domestic demand ( A p). This means that the export market is
more competitive than the domestic market and firms think it possible to increase
exports by reducing prices. This suggests that, at least for the main firms, economies
of scale do not necessarily lead to the reinforcement of their market powers or of the
oligopolistic character of the market, but to an increase of the volume of exports. It
should be noted, however, that A g is larger than A p for household appliances, elec-
tronic parts, etc.

Third, in terms of time series, both A g and A p are not fixed but variable. This
indicates that the firm’s conjecture on the market conditions changes over time.
What cause these changes of A is the so-called macro-economic conditions common
to all firms such as business cycles and exchange rate changes of yen rather than the
situation of the individual firm.

In order to examine the relationship between the movements of A and domestic
business cycles, “the Inventory-Sales Ratio Index” and “the Index of Capacity Uti-
lization” of the Ministry of International Trade and Industry will be used as proxy
variables for domestic business cycles, and the correlation coefficients for these and
Agand A p will be examined.

As regards A p, it generally falls during periods of domestic business recession
as shown by a rise in inventory-sales ratio or capacity utilization ratio: this indicates
that firms become less confident of their market powers and try to increase their sales
without considering the activities of other firms in the same industry. This pattern
can be seen clearly for machine tools, electrical machinery (heavy electrical machin-
ery, general electrical machinery, communications and electronic equipment, elec-
tronic parts), automobiles, precision machinery, fibers and other industries. Con-
versely, the indusries which become confident about their market powers during
recession are restricted to those in which it is relatively easy to adopt the cooperation
of production reduction, such as iron and steel (ordinary steel) and inorganic che-
micals.

On the other hand, the relationship between A g and domestic business condi-
tions varies, depending on the industry. Thus, it is not necessarily clear-cut. When
based on the Equation (25), the changes in the export vs. domestic price ratio (R -
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Rg/Pp) are influenced not only by domestic business (affecting Pp) but also by over-
seas business conditions (affecting Pg) and exchange rate (R). During the business
recessions in recent years, in particular, they have been affected by a fall in the value
of yen. For instance, during the recession from 1980 to 1982, the pressure for reduc-
ing A g due to the decline in domestic demand and the relative drop in domestic
prices, seems to have been offset by the improved export profitability resulting from
the depreciation of the yen.

Judging from such movements of the market response elasticity of exports, we
can not cleary identity the so-called export drive, that is the process that, in domestic
recession, the conjecture of firms (A g) toward the export market becomes more
competitive, leading to an increase in exports, (for instance the correlation between
Agor Ag/Ap and the export ratio is not necessarily high).

Here let us calculate the market response price elasticity by combining the
market response elasticity ( A ) and the price elasticity (e) ( A /e, this being the recip-
rocal of perceived price elasticity of the firm in the Equation (2)), and then examine
its relationship with the attitude toward exports (Table 6). In the machinery industry
with its large weight, while the elasticity of exports (absolute value) is smaller than
that of domestic demand for electrical machinery (general electrical machinery,
heavy electrical machinery, household appliances) and industrial machinery, such
tendency was not clear for automobiles and machine tools. For the machinery indus-
try as a whole, although the relationship between the market response price elasticity
of exports and that of domestic demand have contributed to pushing up the export
ratio, this effect has not been so large. Moreover this effect seen to have weakened in
recent years (see Figure 9-4). On the other hand, the value of exports is higher for
such material industries as iron and steel, and synthetic fibers. Overall, it can be
concluded that in recent years the effects of the market response price elasticity on
pushing up the export ratio has been limited.

VII. Fund-raising and Export Behavior of Firms

In the analysis above, financial factors have not been directly considered. It has
been assumed that the domestic financial situation influences domestic business con-
ditions through interest rates, thus affecting exports. However, it is also true that,
during the period of high growth rate, exports showed a substantial increase in order
to cope with the lower availability of funds during tight monetary policy. Thus, let us
examine the effects of changes in the weight of exports on the fund management of
firms.

If the amount of a firm’s own funds at the beginning of a term is given, the main
factor determining its demand for short-term funds is the amount of production or
the amount of transactions of the term, which is thought to affect its fund manage-
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Figure 9 Primary Factors for Fluctuations in Export Ratios

(1) Export Ratios
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(3) Export and Domestic Demand Income Elasticity Value Ratios
(Export/Domestic Demand)
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ment through changes in inter-firm credit in response to the speed at which bill
payments and collections are carried out. One of the important factors affecting the
speed of bill collection is the production-inducive dependence on each sector of the
final demand (on which sector of the final demand the production of the industry
concerned depends).

When we consider each demand item, the ratio of advance payments is high for
government expenditure and the period for bill collection is relatively short. As for
exports, firms can raise funds relatively easily by selling export bills to the foreign
exchanges banks.?® Therefore, for the industries with a high degree of dependence
on this kind of demand, the weight of inter-firm credit (bills receivable and accounts
receivable) as seen by its ratio to sales is relatively small and the demand for yen
funds on banks is also small. In the case of plant investment in the private sector and
housing investment, on the other hand, because the bill collection period is compara-
tively long, for firms with a large weight on transations relating to these investments,
the weight of inter-firm credit or the degree of dependence on the procurement of
external yen funds is large.?’

In order to see the extent of the effects of each final demand on inter-firm credit,
let us attempt to measure the inter-firm credit function (total bills receivable and
accounts receivable).?®

First, the inter-firm credit for each industry is formulated as follows.

FBT = f (CO, EX, GV, IN, FAT_,)
FBT = g (CO, EX, GV, IN, CDT)
FBT = h (CO, EX, GV, IN, L)
FAC =k (CO, EX, GV, IN, CDT)

27)

26. While of course interest costs may be a problem here, for example when window guidance is
in operation during periods of tight monetaty policy, the main factor for firms is thought to be
quantitative availability.

27. When looking at the degree of production dependence for each industry and each demand
sector from this observation (see Table 7-1), the degree of production-inducive dependence is
high for private consumption in the case of food, fibers, chemicals and tertiary industries, for
gross private capital formation in the case of metals, general machinery and electrical machin-
ery, for exports in the case of automobiles, precision machinery and iron and steel.

28. This excludes the discount balances for bills receivable. We used the inter-business credit
balances rather than short-term borrowings as the proxy variable showing yen-based fund
management because it was not possible to obtain figures for yen-based short-term borrow-
ings and also because the strength the domestic demand for short-term yen funds seemed to
have been directly reflected in the expansion and contraction of inter-firm credit extended.
This analysis was carried out here assuming no changes in inter-firm “practices” including the
periods for bills receivable and accounts receivable.
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FBT : Balances of inter-firm credit/sales

FAC: Balances of inter-firm credit/balances of fixed assets

FAT: Balances of fixed assets/sales

CDT: Balances of firm’s liquidity/sales

CO: Degree of production-inducive dependence for consumption ex-
penditure

EX: Degree of production-inducive dependence for exports

GV: Degree of production-inducive dependence for government ex-
penditure

IN: Degree of production-inducive dependence for gross private
capital formation

L: Amount of increase in the balances of firm’s liquidity

Here CO + EX + GV + IN = 1.0.

It is assumed that the amount of inter-firm credit changes in close relation to the
ratio of firm’s liquidity or of the balances of fixed assets to sales as well as to the
degree of production-inducive dependence for each final demand (a reduction in
firm’s liquidity or an increase in fixed assets operating as a factor for pressing yen
fund management, thus contracting inter-firm credit).

Based on this formulation, and using the “Annual Report on Corporate Busi-
ness Statistics” and the “Inter-industry Relations Tables,” measurement was carried
out by taking 13 of the main manufacturing industries for high-growth years (1965,
1970, 1975) and 16 of them for low-growth years (1978, 1980, 1982) and pooling the
data for each of these three-year periods.? Table 7-2 shows the results of measure-
ment. With the restriction CO + EX + GV + IN = 1.0 imposed in every case, all
the parameters for CO, EV and GV in Table 7-2 are shown as differences from the
parameter for IN. When we examine the parameters for each degree of production-
inducive dependence, we find in every case the tendency that the effect of increasing
inter-firm credit is generally smallest for government expenditure and strengthens in
the order of exports, private consumption and private investment. However, when

this phenomenon is examined in more detail, while this tendency was quite clear
during the period of high growth rate, it has weakened relatively during the period of
low growth rate from 1975.

Based on these analytical results, the tendency toward a relative reduction of
inter-firm credit against sales in recent years (Table 7-3) may partially reflect the rise
in export ratio. This reduces the demand for short-term funds on domestic financial
institutions. However, with the progress toward financial liberalization, the differ-

29. As for the computer program, TSCSREG of SAS was used.
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ences in the impact on financial activities caused by differences in demand items will
be eliminated. The fact that the differentials between the coefficients have reduced
according to the measurement results for the decade from 1975 can be interpreted to
reflect such a situation. Also, since private demands for funds have leveled off from
1975 on, an export drive to increase the availability of funds as seen during the period
of high growth rate seems to have substantially decreased. These considerations
conclude that of the factors for determining the export behavior of firms, the factor
of quantitative restrictions on funds have had a little weight, at least since 1975.

VIII. Factors for Determining the Export Ratio and Their Future
Developments

Based on the above empirical results, let us now summarize the trends of the
factors for the increase in export ratio in recent years for each main industry. As has
been seen already, when based on the Equations (12) and (13), the factors for deter-
mining the firm’s attitude of toward exports or their export ratio can be given as:

1) economies of scale (k),

2) the export vs. domestic price ratio (R- Pg/Pp) or the market response price

elasticity for exports and domestic demand(ﬁf’0 and the exchange
rate (R),
3) the differences in income elasticity between exports and domestic demand
(eyE/ ey]_)).
Let us examine the years from 1980, paying particular attentions to the machinery
industry having a large relative importance.

First, concerning the machinery industry, the following factors should be noted;
(1) The scale elasticity is relatively large for electrical machinery and automobiles,
(2) The income elasticity of exports is large in all the machinery industries, indicating
that they have been able to change their products in response to changes in the
demand structure overseas, (3) The market response price elasticity ( jii‘; ) is
smaller for exports, notably in the case of electrical machinery. All these factors have
contributed to the rising export ratio of the whole economy (Figure 9). It should be
added, however, that there is no substantial change in Factor (2), and the import-
ance of Factor (3) have declined somewhat in the years from 1980.

Second, for iron and steel (ordinary steel), while the scale elasticity is large, the
income elasticity of exports is considerably small. Also, with the market response
price elasticity of exports being large compared with that of domestic demand, the
export ratio has remained at the same level in recent years, though still at a high

30. In the following, based on the empirical results in VI, the market responsive elasticity value
and the price elasticity value are linked.
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Table 7 Fluctuations in Inter-Enterprise Credit and Exports
(1) Sales Bonds and Degree of Production Induced Dependence

Sales Short-Term Degree of Production Induced Dependence (x 100)
Bonds Borrowing
(ratio to (ratio to Privzte. Private Exports Govemr'nenl

sales) sales) Consumption | Investment Expenditure
Agricultural 9.7% 23.1% 85.13 7.63 4.21 3.03
Forestry and Fishery 16.9 16.4 14.55 34.81 11.87 38.77
Mining 15.0 15.5 6.12 58.79 0.59 34.50

;)od 111 Al 2.6 95.08 1.47 245 1.00

Textiles 15.5 23.9 73.85 1.21 15.42 3.52
Timber, Paper and Pulp 21.6 25.2 4.69 26.56 12.96 55.79
Chemicals 20.9 21.0 56.44 11.77 24.93 6.86
0il 17.5 26.9 50.52 15.79 19.57 14.12
Ceramics and Earthenware 19.1 228 18.25 39.69 12.43 29.63
Steel 15.5 25.4 13.51 3042 41.81 14.26
Non-ferrous 15.8 26.5 17.40 32.39 35.03 15.18
Metals 15.2 17.1 23.28 44.86 15.93 15.93
General Machinery 26.1 219 9.05 50.29 3095 9.71
Electrical Machinery 19.1 11.5 18.33 35.19 33.38 13.10
Automobiles 154 8.1 27.173 23.74 40.06 8.47
Other Transport Machinery 46.4 29.8 15.39 26.33 46.16 12.12
Precision Instruments 17.0 14.8 28.26 22.21 41.13 8.40
Other Manufacturing 17.0 17.5 49.48 21.39 19.62 9.51
Transportation and 10.6 15.0 59.59 1266 17.41 10.34
Electricity and Gas 5.4 13.3 55.07 14.11 13.02 17.80
Commerce 15.1 121 64.71 18.52 9.49 7.28
Real Estate 8.7 52.6 90.74 4.04 2.67 2.55
Services 15.6 17.0 73.62 5.30 3.54 17.54 J

Notes: 1. The external capital adjustment ratios are according to the Corporate Enterprise Statis-
tical Yearbook (1980), and the degrees of production-induced dependence are according
to the Industrial Related Tables (1980).

. Short-term borrowings include discount balances for bills receivable.

=

(2) Changes in Balance of Inter-Enterprise Credit Extended (as Ratio of Sales)
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(3) Fluctuation Factors for Inter-Enterprise Credit

a. 1965-1970-1975 (13 industries)

Cco EX GV FAT-1 CDT L CONSTANT R?
| ||| e | ome
o | | | T g | om
o | US| 0| Uy | g | o
me | 0 | 6 | U 3

b. 1978-1980-1982 (16 industries)

CO EX GV FAT-1 CDT L CONSTANT R?
o | e | |0 | oy | oo
o | 0 | ten | A o gy | o
o | S0 | | 0% | way | owo
e | | R | o 5| om

Notes: 1. FBT : Balance of inter-enterprise credit extended/sales
FAC: Balance of inter-enterprise credit extended/fixed asset balance
FAT: Fixed asset balancefsales
CDT: Ready money liquidity balance/sales
CD : Degree of production-induced dependence to consumption expenditure
EX : Degree of production-induced dependence to exports
GV : Degree of production-induced expendure to government expenditure
L : Increase in ready money liquidity balance/sales

2. The SAS Program (TSCSREG) has been used.

3. The calculations here cover, for 1978-1980-1982, the 15 manufacturing industries in (1)
industry; for 1965-1970-1975, timber, paper and pulp, oil and precision instruments
are excluded.

level.

Third, for chemicals, the market response price elasticity of exports is small.
However, with the income elasticity being generally small (though somewhat large
for organic chemicals) and the scale elasticity being also small (especially synthetic
chemicals), the export ratio has shown no marked changes.

Fourth, for fibers, mainly because the income elasticity of exports is small, the
export ratio has remained at the same level on the whole. For synthetic fibers and
others, although the scale elasticity is relatively large, the pressure for the increase of
the export ratio seems to be weak because of the large market response price elastic-
ity (synthetic fibers) and of the small income elasticity (other fibers).

Thus the important background for the rise in export ratio among the main firms
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in recent years is that the large scale elasticity, notably for the machinery industry,
and the depreciated yen have contributed to the expansion in exports for all indus-
tries by relatively improving the marginal export profitability (or enlarging the scope
for the reduction of prices in foreigin currency terms) (Figure 9). In addition, the
higher income elasticity of exports and the lower market response price elasticity
seem to have contributed to the rise in export ratio.

Finally, based on these results, let us consider the future developments in ex-
ports. The rise in the yen exchange rate since the fall of 1985 has provided the press-
ure for lowering the export vs. domestic price ratio on the yen terms, which consti-
tutes one of the factors for changes in export ratio (this ratio already declined for
1985). Given the framework described above, this serves as the factor for raising
export prices on foreign currency terms through the deterioration in marginal export
profitability, which is inevitably to lead to lowering the export ratio.

However, in view of the fact that the scale elasticity and the income elasticity of
exports continue to be considerably large and the market response price elasticity is
still relatively small in the machinery industry with a large weight in the economy,
there is a possibility that the effect of the appreciation of the yen on lowering the
export ratio will remain relatively limited. Moreover, when viewed from a fairly long
perspective, it is highly probable that prices will continue to be stable in Japan
compared with other countries (there is the possibility of a rightward shift in the
export demand curve), and the trend toward an increase in the relative weight of
commodities with large income elasticity is expected to continue, especially in the
machinery industry. Therefore, in order to achieve structural reform of the economy
which is the most important task for the Japanese economy at present, measures
based on the production and cost structures of firms are necessary. Of course, in view
of the substantial appreciation of the yen since the fall of 1985, it is difficult to say
whether or not the past trends of the various elasticity will continue in the future.
Needless to say, it will thus be necessary to pay close attention to the future develop-
ments in export ratio.
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