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Introduction

1. Over the last twenty y»ars there have been numerous studies

on the determinants of the international division of labour.

Among these only a few have tackled the question of intra-
2

industry international trade, while many studies address

themselves to the question whether different endowment

with factors of production determines the comparative ad-

vantage in international trade. To the extent that a

regression analytic approach was chosen, in general, the
3

level of aggregation was comparatively high. The evidence

produced there does not contradict the a priori expect-

ations, i.e. the relatively heavy employment of the

factor(s) in relatively rich supply leads to a relatively

high comparative advantage. Due to the large number of

such studies the respective hypotheses have come to be

widely regarded as an established theory.

2. Similar studies on a lower level of aggregation may not

yield the same results due to complementarities between

industries in the same sector of the economy. It may well

be that such complementarities are so overwhelmingly

important for the choice of location by individual industries

that all other economic factors are overruled. Nevertheless

it would be very desirable to have such results for at

least two reasonss first, in order to formulate better

suggestions for the conduct of economic policy in particular

with respect to the support of structural changes by govern-

ment action| second, in order to make a contribution to the

discussion of the relative importance of intra-industry

and inter-industry international trade since the level of

aggregation is used as an important argument here.

pFor a recent survey see Stern.
In the literature one also finds the term "two-way trade"
~which designates the same phenomenon.
The level of aggregation is given approximately by the
2 digit SITC groups.
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Hypotheses for the explanation of inter-industry trade are

concerned with the comparative advantage of one subsystem

of the economy over another such system in a given location.

In many cases the endogenous variable refers to the deviation

of exports from imports. The higher this deviation - however

measured - in favour of exports the higher is the comparative

advantage. The different hypotheses derive their names from

the exogenous variables that are used. The endogenous variable

for the intra-industry trade also measures the deviation of

exports from imports but here the stress is on the similar-

ity of these two figures. A similarly consistent nomen-

clature like in the case of inter-industry international

trade referring to different sets of exogenous variable
2

has not yet been established.

Assume that an economically meaningful definition of an

industry is given by a 3 digit group of the SITC:

International trade theory has to explain the structure

of this trade, it has to provide the reasons for Why there

is trade. In the real world there is intra-industry trade.

Among industrialised countries the share of intra-industry

trade in the total volume of trade is higher than 50 percent.

Everybody can observe intra-industry trades cars are

shipped from France to West Germany and back, watches made

in Switzerland are sold in Japan and vice versa. These

like many other products fulfil almost identical purposes

of usage, the production functions are likely to be very

similar. Therefore, it does not make sense for the purpose

at hand to try and define them apart.

For formulae of measurement concepts see paragraphs 6 and 16,
?and appendix 1.
Following Grubel and Lloyd one might speak of the border
trade hypothesis, the cycle-goods hypothesis or the re-
exporting hypothesis of intra-industry international trade.
The analysis by Gray may result in a REPRA-hypothesis of
intra-industry trade. (REPRA for Reciprocal Export Price

.RAnges.)
The definition should also be acceptable to an economist
wishing to test the Heckscher-Ohlin model, i.e. the "industry"
produces a single perfectly homogeneous product. In fact
even 2 digit SITC groups have been utilised to represent
such an "industry" (see paragraph i).
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5. The observation that the intensity of intra-industry trade

is reduced as the level of aggregation is lowered further

can hardly be seriously interpreted as an argument for the

view that intra-industry trade is a phenomenon only due to

forming a single industry from what really are several

industries . Intra-industry hypotheses of international

trade should be viewed as an attempt to fill the gap in

the explanation of all international trade which is left

open after the inter-industry hypotheses have been employed.

To move intra-industry trade into the center of attention

means no more and no less than to look for variability

where the Heckscher-Ohlin model assume constancy and vice
• • • ' • • 2

versa. Hesse writes that his "discussion of the most

important hypotheses on the determining factors of in-

ternational trade led to the conclusion that they can be

used to explain the observed intra-industry trade and,

therefore, no further hypotheses need to be set up. However,

relative factor endowment differences which dominate the

text books on the pure theory of international trade are

not able to substantiate a large part of the intra-

industry trade. In contrast, the hypotheses based on product

differentiation, technical progress, and economies of scale

gain in importance". It cannot be denied that ideas

developed elsewhere can be usefully employed for the
3explanation of intra-industry trade . But it is an

artificial limitation to stop here. On the contrary,

explanations that are not or only very indirectly related

to traditional hypotheses of international trade have

already been advanced . Other such attempts can be

expected to follow and produce even better insight

into the nature of intra-industry trade.

A different view is expressed by Pomfret.
o
H; Hesse; in: "The International Division of Labour-Problems
and Perspectives", International Symposium, ed. by Herbert
Giersch, Institut fur ¥eltwirtschaft, Kiel, p. 59•

The book of Grubel and Lloyd is a good source for this
kind of analysis.
h
See Grubel and Lloyd on pages 71-81 and the analysis by
Gray.



6. The present study contains a test of both the traditional

hypotheses of inter-industry and intra-industry inter-

national trade for two countries: ¥est Germany and Japan.

These are both industrialized countries covering the per

capita income range of this group with West Germany at the

upper end and Japan at the lower end .

Another reason for the inclusion of Japan is that such a

study has not been made for this country before. It is of

interest to see whether results to be obtained for Japan

will reconfirm the hypotheses mentioned above. In addition

Japan is a very suitable test case because its factor

endowment is likely to differ from both the developing

countries and the high per capita income OECD countries.

Another reason for the inclusion of West Germany was the

availability of a new data base which allows to calculate

some exogenous variables on a relatively low level of

aggregation.

7. The object of this analysis is the engineering sector.

There are several reasons why this part of manufacturing

was chosen:

- The engineering sector covers a large volume of trade;

it can be expected to find positive entries in the

trade statistics for most countries and industries

considered.

- The engineering sector is very heterogen&otis. .•_.-- r

Different industries can be expected to have different

characteristics and therefore show sufficiently large

variability to meaningfully test the above mentioned

hypotheses of trade.

- The data base for West Germany is limited to the

engineering sector if the low level of aggregation is

to be adhered to.

The per capita income in 197^ in US dollars of that year
was $ k 070 for Japan and $ 6 260 for West Germany.
Source: World Bank Atlas, 1976.
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- Within the engineering sector one can expect to find

both inter-industry and intra-industry trade.

Trade figures for West Germany and Japan with two regions

were used; the OECD countries and the less developed

countries. These regions were chosen because relative

endowment with factors of production differs substantially.

The stage of development of both Japan and West Germany on

the one hand and the thirteen remaining richest OECD

countries on the other hand is similar enough to find a

substantial amount of two-way trade. In order to eliminate

deviations due to chancs factors in the data averages of

1972 and 1973 were used for all the data on trade and the

industrial structure of Japan. The industry data for

West Germany are from 197^. That should not introduce

any bias into the results because structural changes

are very unlikely to have occured within a year in any

seizable amount.

This set up allows to make a contribution to the

discussion mentioned above in that it is possible to

simultaneously test both approaches to international

trade on identical sectors of the economy. The sources

and the preparation of the data that were utilized to

calculate the endogenous and the exogenous variables

are described in appendix 3-

The- Hypotheses

Inter-Industry Trade

8. Balassa has provided the measure for the revealed

comparative advantage. In order to better fit the

conditions of an endogenous variable that one needs

for running regressions a modification of the original
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measure is used . This is the endogenous variable

for the inter-industry hypotheses. The exogenous

variables which were used in the regressions are

describes in the following paragraphs;

- The Neo-Factor-Proportions Hypothesis

9. The neo-factor-proportions hypothesis of international

trade rests on the simple statement that a different

endowment with factors of production in different countries

leads to different factor price ratios. Since production

functions in different countries are assumed to be

identical and subject to constant returns to scale, goods

to be homogeneous and to be sold in perfectly competitive

markets the price is the only criterion for the direction

of trade. The factor which figures prominently in the

production functions is human capital. If the relative

scarcity of the factors in two countries is not very

different from one another, it may be difficult to test

this hypothesis due to imperfections of the proxies used.

This situation can well be expected to govern the situation

of highly developed countries. Also it may be that tastes

in two countries show differences large enough to

invalidate the predictions one would expect on the basis

of this hypothesis.

10. The following approach was chosen for the regressions 1

RCA = f(HCI, PCI)

HCI = human capital intensity

PCI = physical capital intensity.

Let X.(M.) be the exports (imports) of some country for

the branch i and let X (M) be exports (imports) of the
same country for the manufacturing sector, then the
revealed comparative advantage RCA. is defined as

RCA. = In ((X. : M.) • (M j X)
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Human capital intensity (HCl) is measured as wages and

salaries paid per employee.

There are two commonly used possibilities to measure

physical capital intensity - either as value of tangible

capital per employee (PCI1) or as non-wage value added

per employee (PCI2). Although it was possible to

calculate both versions for both countries P0I2 was not

used in the regressions- for West Germany because of the
2

repeated occurrence of negative values .

- The Skills Hypothesis

1.1. The relative scarcity of labour is a determinant for the

neo-factor-proportions hypothesis. Within this aggregate

there are many different skill classes. The relative

abundance of people belonging to one skill class relative

to those belonging to another is a determinator of
3

international competitiveness . While proxies for human

capital are used for the measurement of relative

differences in the factor endoiirment, relative differences

in human skills contribute towards the measurement of
hproductivity differences . This is the skills hypothesis.

It could be subsumed under the neo-factor-proportions

hypothesis if one would regard different skill classes

as proper factors of production. If that is not done it

The concepts were originally defined by Fels, Lary and
Kenen.
2
It was not possible to correct for these apparent in-
consistencies (the correctness of the data would imply
the companies making losses which does not seem
plausible).

See the studies by Keesing (:1965) and (1971 ). and Kravis

See H. Hesse, p. 46.
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is because of the particular importance that is

attached to the availability of people with different

levels of education and training for international

competitiveness.

12. The following approach was chosen for the regressions?

RCA = f(FE, QE)

FE = female employees

QE = qualified employees.

For the skills hypothesis and for both countries it was

possible to calculate female employees in percent of all

employees (FE). This is a commonly used proxy for inter-

industry differences in the employment of low skilled

1abour .

Also qualified employees in percent of all employees (QE)

were calculated for both countries. For Japan this

represents employment in management, office work and

engineering, for West Germany the figures refer to

employees of the upper level (managers, scientists,

engineers and the like).

-«HTheeNeo-Technology-Hypothesis

2
13• At the heart of this hypothesis is the notion of an

innovation. The differences of countries in such fields

as the invention of new processes of production or new

products, the ability to produce new scientific knowledge

and quickly transform it into new income generating

processes is regarded as decisive for international

competitiveness here. This hypothesis bears some

For West Germany a variable "less qualified employees"
(LQE) was calculated in order to test this proposition
(compare table 2).

See the studies byPosneri Gruber (1967) and (197<*>), and
Vernon.



- 9 -

relationship to the skills hypothesis: besides such

things as a well functioning administration, social

conditions encouraging entrepreneurs to take risks, arid

availability of venture capital it is the existence of

people with specific skills which determines two things:

- whether a country is a producer of innovations 5

- Xirhether industries are capable of using innovations

that have been made (possible abroad but are now on

the market for economic exploitation).

The following approach was chosen for the regressions:

RCA = f(RI>, LP) (West Germany)

RD « employees in research and development

LP = length of production runs

RCA = f(ES) (Japan)

ES = economies of scale.

The number of employees in research and development in

percent of all employees (RD) is a variable which really

belongs here. It is available for West Germany only.

Also for this country another variable was calculated:

length of production runs (LR). The production run lengths

of the companies in the sample were weighted by turnover
2

to get a production run length for the GSIC k digit groups,

For Japan it was possible to calculate economies of scale

(ES) as employees per establishment which has been tested
3

under this hypothesis before.

From the set of variables which can be calculated from
the available data base.

2
For definitions see apendix 3»
3
This is done for example by Walter.
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Intra-Industry Trade

15• The neo-factor-proportions hypothesis, the skills

hypothesis and the neo-technology hypothesis all have a

common feature: they are supply conditions oriented and

goods in the same industry are assumed to be homogeneous .

The most important hypothesis for the existence of intra-

industry trade in the engineering sector assumes markets

to be imperfectly competitive, goods in the same industry

in general to be heterogeneous. Two-way trade then is a

consequence of the existence of groups of people with

tastes different from what most other people prefer. The

size of these groups must fall into a product specific

interval. They must not be too small in order to

warrant the establishment of a marketing organization.

They must not be too big either because otherwise new

production units could profitably be set up inside the

country producing beyond the range of increasing returns

to scale .

According to Gray two-way trade is the more likely

- the more differentiated the goods are,

- the more similar the per capita income of two countries

i s, and

- the smaller transportation costs are.

Other variables explaining intra-industry trade may stem

from influences which make medium size groups in one country

with tastes of large groups in another country more likely.

These variables like a common language, common cultural

characteristics or an intensive two-way tourism

facilitating learning processes of how other people live

could not be taken into account here.

Homogenity here refers to the output. So far as the neo-
technology hypothesis is concerned it hardly has any
relevance.

2
It can be expected that smaller transportation costs
would in general favour the domestic producer in addition
to his being closer to the market (for earlier and
easier detection of changes in tastes), speaking the same
language, having easy access to the administration etc.
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16. For intra-industry trade the measure GL. suggested by

Grubel and Lloyd was used which reads

GL. = (X. + M. - |X. - M. • s (X. + M.).
1 v i l | i l j v i x'

For any pair (X., M.) the value of the revealed comparative
1

advantage (RCA.) can be calculated. Given this value one

can calculate the value for GL. without having to refer
p

back to the initial pair (X., M.) . This is formally

presented in appendix 1. Therefore the Grubel-Lloyd

measure does not contain any information which was not

in the expression for the comparative advantage. It might

therefore seem appealing to use the former function for

both sets of trade data. This, however, was not done

because the additional information whether imports or

exports are bigger is unnecessary for the purpose at

hand and likely to create estimating problems.

The measure GL. is equal to one if there is intra-industry

trade only with X. = M.. In case either X. or M. is zero
J x x 1 1

then GL. is zero (provided the other one is not zero, but

in the absence of any trade at all there is not much to

be explained anyway).

The endogenous variable GL. was calculated for West

Germany and Japan with respect to 14 other OECD
3

countries separately which were chosen on the basis

of per capita income .

Compare paragraph 6 for the definition of X. , M..

This relationship was brought to the author's attention
in a discussion with Rudolf Loerts cher and Frank Wolt-er.

— — — . _ _
The countries are Canada, United States, Japan, Belgium/
Luxembourg, Netherlands, France, West Germany, Italy,
United Kingdom, Austria, Denmark, Finland, Nor\iray,
Sweden, Switzerland.

k
Australia was excluded for lack of trade data.
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17. The following approach was chosen for the regressions;

GL = f(COV, SG, TRA9 INDI, DIS)

COV = degree of product differentiation

SG = degree to which intra-industry trade is a

statistical phenomenon

TRA = degree of tradability.

INDI= income differences

DIS = distance between countries.

T^e variables for the intra-industry hypothesis are in

part identical to variables which have been used by other
1 2

authors to verify the hypothesis advanced by Linder .

In order to measure the degree of product differentiation

the coefficient of variation (COV) in unit export values
3

was calculated . A completely homogeneous product is

likely to show very little variation, if any. The price

of such products is hardly effected at all by demand

conditions of any particular country. The price of the

differentiated good, however, is. The more differentiated

it is the more the price can be expected to vary across

countries.

Following Pagoulatos and Sorensen, the number of

subgroups (SG) in every 3 digit SITC group was

included in order to have an indicator as to what

extent the intra-industry trade is simply due to

aggregation and thus reduces to a mere statistical

phenomenon.

For example by Fortune and Hirsch and Lev.
2
Linder postulates that as far as manufactures are
concerned international trade was not determined by
factor endowments but by similarity of income levels
as the major trade creating force and by geographic
distance as the main trade breaking force.
3
This variable was introduced by Hufbauer.
k
Within every 3 digit group the h digit groups were
counted, if no 5 digit groups were mentioned. In the
case of the existence of 5 digit groups the number of
these groups was added to the remaining k digit groups..
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A further variable measures the tradability of products

(TRA). The further a product is shipped, the less

transport costs matter, the higher is the likelyhood

for t\iro-way trade. The proxy utilized for both countries

are figures calculated from a data base provided by

Weiss . Figures on the average shipment of goods inside

the United States of America, classified by industry,

are utilised.

Another variable is similarity of per capita income (iNDl):

The absolute difference of per capita incomes of West

Germany or Japan and the trading partners has been
2

calculated . Finally the distance that two countries

are away from each other (DIS) was taken into account.

The data were taken from Linnemann.

18. In order to run a regression it was necessary to correct

for heteroscedasticity because by the very nature of the

Grubel-Lloyd measure (GL. ) the values must lie betxireen

zero and one. The procedure used is described by Kmenta.

The transformed endogenous variable reads

IT. = In GL. s (1 - GL.)
i [ x v xyj

with GL. as in paragraph 11.

Also, in order to have less importance attached to

observations with only very little trade every observation

xiras multiplied with the volume of trade.

Some of the exogenous variables are constant with

respect to different industries (like INDI and DIS)

while others vary with industries only and are constant

for different countries (like COV, TRA and SG). Therefore

a pool was formed over all countries and all industries.

These data are also used by Pagoulatos and Sorensen.

Sources ¥orld Bank Atlas, 1973 and 1974.



The equation for the regression then has the general

form ;

IT. • (X.+M.) • GL. ; (i-GL.)j 3 =x v x x' j x v I'J

H E X . . • (X.+M.) • )GL. J (I-GL.)]0*5 + c.
. xj v x x' | x v x 'J x

with X.(M.) exports (imports) with i and index for the

industries and countries

EX.. j-th exogenous variable of industry/

country i

£... error term.

Interpretation of Regression Results

19• All the exogenous variables were introduced also in a

logarithmic form. It was revealed that the logarithmic

version consistently gave the better results for ¥est

Germany, on the contrary the untransformed version is

the better one for Japan.

Inter-Industry Trade

20. One of the variables of the neo-factor-proportions

hypothesis of trade is physical capital intensity

There are six equations altogether for both countries

with this variable but in #o case the coefficient
2is statistically significant . The intensity of the

usage of capital goods has no measurable influence

The weights were treated as a further exogenous variable,
Referring to Kmenta, the inclusion on an irrelevant
variable does not create any difficulties concerning
the coefficients of the other variables.
The estimates for the regression coefficients remain
unbiased but in general will not be efficient.
2
The sign of the coefficient for PCI in equations 1 and
2 in table 2 is negative. This is in line with results
of Roskamp and McMeekin and Wolter.
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on the comparative advantage. In part this may be due

to easy availability of capital goods almost anywhere

in the world. To the extent that compl.!em.entairy factors /be-

come available also it could well be that the coefficients

on PCI for West Germany (they have a negative sign) turn

significant. This would reconfirm the impression that

heavy investment in capital goods goes along with long

production runs (PR) which already - as equation 9 in

table 2 demonstrates - is a disadvantage in trade with

developing countries. The variable human capital intensity

(HCl) is just not significant either in the case of West

Germany. This variable does carry explanatory power

when applied to a higher level of aggregation. It is

possible that on this low level the measure is too rough.

21. A detailed breakdown of the employment of different skill

groups readily reveals the expected pattern for the trade

with both the developing countries and the OECD countries.

The less unqualified persons (LQE) and the more qualified

persons (QE) are employed, the higher the RCA-value. Female

employees (FE) are often regarded as a proxy for low skilled
2labour . The German data provided a test case of the

legitimacy of this substitution, for it was possible to

calculate both variables. In equations 5 and 6 of table 2

the regressions with female employees (FE) show the

expected signs on the coefficients and are very similar

to the corresponding entries for less qualified labour

(LQE) in equations 3 and k in the same table.

22. For West Germany the neo-technology hypothesis was tested

with the research and development intensity (RD) proxy.

The coefficients are positive in the trade with both

regions and are statistically significant at the

5 percent level. The signs of the coefficients for all the

exogenous variables show no differences between the

Compare the results by Wolter.
2
Frank D. Weiss calculates coefficients of correlation for
these variables and finds them to be highly interdependent.
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developing countries and the OECD countries. The

structure of comparative advantage of West Germany by

and large is the same vis-a-vis these two regions.

23» It is even more interesting to see how the theoretical

predictions are established by the data for the case of

Japan. In a study into the existence of a "Leontieff

Paradox" for Japan, Tatemoto and Ichimura already in

1959 observed that; "... she (Japan) may be expected to

have a comparative advantage in labour-intensive goods

when trading with the former (advanced countries) and

in capital-extensive goods when trading with the latter

(underdeveloped countries)" . The results for Japan on

the inter-industry hypotheses give an answer in the

affirmative to this question of "upstream-doxmstream"

trade. For the neo-factor-proportions hypothesis of

trade two versions of physical capital intensity (PCl)

have been tested. With both definitions the coefficients

for physical capital intensity are not significant. The

proxy for human capital intensity (HCl) is significant

in the case of Japan in the trade with both regions.

The sign of the coefficient however is positive

downstream and negative upstream. This variable is an

example for the duality in Japanese trade and reconfirms

the a priori expectations. Further evidence in the same

direction will be provided by other exogenous variables.

2k. Economies of scale (ES) also has highly significant

coefficients, a positive sign in the trade with

developing countries and a negative sign in the trade

with OECD countries. To the extent that the economies of

scale proxy is positively correlated with the ability

to develop and use nevj technologies Japan has an

advantage in such activities with respect to the

developing countries while the OECD countries have a

Tatemoto and Ichimura have tested their prediction in a
limited fashion. They calculated the labour input ratio
for Japanese-American trade only.
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comparative advantage over her. Similarly female

employees (FE), the proxy for low-skilled labour, has

a negative coefficient downstream which supports the

expectation that unskilled labour is relatively

abundant in developing countries. One would also expect

that qualified labour (QE) is relatively scarce there

or vice versa in relatively rich rupply in Japan and

therefore to have a positive coefficient. The coefficient

has the expected sign but is not significant. A

relatively high employment of qualified labour

leads - on the average - to a comparative disadvantage

in the upstream trade for it has a statistically

highly significant negative sign. Upstream it is

low-skilled labour which has no measurable influence.

Summarizing the results for Japan's inter-industry trade

one observes that whenever a variable has statistically

significant influence the sign in the trade with one

region is not repeated in the trade %\rith the other

region .

Intra-Industry Trade

25 • For the tests of the intra-industry hypothesis of trade

txtfo multiple regressions including all the exogenous

variables were run, one for each country (see table 3)«

Because of lack of trade data the regression was run

txvice for Japan, the second time excluding the pritiea.1

variable, the coefficient of variation (VAR). When this

variable is included either the hypothesis that its

coefficient is zero cannot be rejected as in the case of

West Germany or the sign does not confirm the a priori

expectations.

The number of subgroups (SG) is a proxy for the correctness

of the definition of a SITC 3 digit group as an industry .

It is assumed that a larger number of subgroups indicates

Compare the results by Grubel and Lloyd summarized on
page 67.
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a relatively higher likelyhood for different industries

to be within the SITC 3 digit group than one should

otherwise expect. Then a large number of subgroups is

interpreted as giving rise to a high volume of intra-

industry trade due to an aggregation "error". Therefore

a positive sign is expected for the variable SG.

SG has a coefficient significantly different from zero

for both countries. Tftiile in the case of Japan in both

equations the sign is positive and thus is in line with

the expectation this is not the case for West Germany;

it has a negative sign. The more subgroups a SITC 3

digit group has - on the average - the less intra-industry

trade it carries. This is quite unexpected. More research

is asked for an explanation of what appears to be an

"oddity".

26. The income differences (iNDl) between the country under

observation and its trading partners have no measurable

influence. The proxy for the distance (DIS) is significant

in the case of Japan when the exogenous variable (VAR) is

excluded (equation 2 in table 3). Since intra-industry

trade is expected to be the more intense the closer the

countries are located to one another this variable

should have a negative sign. In fact the sign is positive.

Transportation cost does not appear to hinder trade. The

remaining variable is the tradability proxy (TRA). In all

three equations it is highly significant. For both Germany

and Japan it carries a positive sign. Also this variable

reflects transportation costs. But contrary to DIS it is

product specific. Furthermore DIS also represents barriers

to trade different from transportation cost such as

communication costs and problems due to differences in

culture and language; it incorporates difficulties

stemming from learning costs iirith respect to the

workings of foreign administrations and banking conventions
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2
The R value for West Germany in equation 3 of table 3

is 0.33 while for Japan it reaches the extraordinary

height of 0.85 considering the large-number of

observations (equation 2 of table 3)« Since all the

equations are highly significant the exogenous

variables do "explain" a great deal of the total

variation of the Grubel^-Lloyd measure of intra-industry

trade.

Conclusions

27• The empirical evidence allows to give some tentative

answer to the problems ;that were discussed in v •.••.-•• -•,.-.•:•

prargraphs 2 - k . The analysis of inter-industry trade

for both West Germany and Japan confirms the a priori

expectations. Nearly all the equations are statistically

significant, many coefficients are as well. In particular

the results for the Japanese inter-industry trade are

remarkable in that for the coefficients of the trade

with the developing world and the OECQ it is always

true that the former have the opposite sign of the

latter whenever they are significant. The explanation of

inter-industry trade for West Germany is not that

explicit. The results for the developing countries are

better which should be expected because factor endowments

of West Germany and major OECD countries are probably

so close that the proxies used are not sharp enough to

detect these differences.

Thus the hypotheses of international trade which

used to explain the structure of inter-industry trade

are applicable also to this much lower level of aggregation.

Since the level of aggregation is the "correct" level with

respect to the SITC groups properly representing industries

in an economically meaningful way the results are

encouraging! the theoretical concepts appear to be

sufficiently powerful in order to be applied to a policy

relevant level of aggregation.
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28. Intra-industry international trade is a real

phenomenon. The version of the intra-industry

hypothesis of international trade that was tested

here allows this resumee. On exactly the same level

of aggregation that was used for this test hypotheses

of inter-industry trade were also tested and produced

meaningful results. Therefore one is led to the

conclusion that these two approaches to international

trade should not be regarded as competing with one

another. In the present state of development of the

wealthiest countries in the world the most adequate

view appears to be the following; the trade xv̂ ith

developing countries is well explained by the inter-

industry hypotheses. Partly, the trade among high per

capita income developed countries is also explained

by the traditional hypotheses. But there is a large

share in the volume of total trade which cannot

possibly be captured by these hypotheses due to the

very assumptions that they are built on. Here the

other hypotheses pertaining to intra-industry trade can

fruitfully be employed. It is readily admitted that

there is no set of exogenous variables as of yet which

would admit an insight into the causes for intra-

industry trade qualitatively similar to the under-

standing of inter-industry trade as it is made

possible by the skills hypothesis.

Therefore the task will be to develop refined

empirical counterparts of the theoretical constructs

in order to gain better insight into the causes that

make rich nations trade with one another. The evidence

presented here lends support to the expectations that

this endeavour will not be in vain.
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Table 1 The Structure of Competitiveness in Japan's Engineering,

Regression Results, 1972/3, n = 22

EQUATION No

1

2

3

4

5

6

7

8

ENDOG.VAR. CONST

RCA-LDCa = -4.837

RCA-OECDd = 3.605

RCA-LDC = -4.058

RCA-OECD - = 4.045

RCA-LDC = 3.629

RCA-OECD = 4.117

RCA-LDC = 1.568

RCA-OECD = 1.078

**
statistically significant at

For concepts of measurement see

The abbreviations:

a RCA-LDC
b HOC
0 PCI1

d RCA-OECD
8 F E

f QE
g E S

REGRESSION COEFF
(T-VALUE)

EXOG. VAR.1

+ 5 . 2 1 1 . . . x HCI b H
(3-939)

- 3.133 . . x " ^
(1.989)

+ 4.305 . . . X HCI •*
(3.034)

- 3-700 . . x " H
(2.168)

REGRESSION COEFF.
(T-VALUE)

EXOG.VAR.2

- 0.521 x PCI1°
(0.977)

• 0.306 x "
(0.483)

• 0.886 x PCI20

(1.268)

- O.562 x "
(0.669)

- 6.785 . . . x FEe + 3.403 x QEf

(2.745) (0.717)

+ 1.687 x ' "
(0.764)

+ 0.008 . . . x E3S

(4.000)

- 0.007 . . x
(1.750)

• 14.840 x "
(3.498)

5 % level, *** s ta t i s t i ca l ly significant at 1 % level.

paragraphs 8, 10, 12 and 14.

revealed comparative advantage of trade witr

human capital intensity

physical capital intensi ty

revealed comparative advantage of trade with

female employees

qualified employees

economies of scale

developing countr ies

OECD countr ies

2

0.453

0.471

0.358

0.465

0.312

O.I65

F

7.867***

8.437***

5.301

8.264***

9.089***

3.934**
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Table 2 The Structure of Competitiveness in West Germany's Engineering,

Regression Results, 1972/3.

EQUATION
No

ENDOG.VAR. CONST. REGRESSION COEFF.
(T-VALUE)

EXOG.VAR.l REGRESSION COEFF.
(T-VALUE)

EX0G.VAR.2 F-Test

(1.318)
LN (HCI) •1 .10

(0.917)

2

3

4

5

6

7

RCA-OECD =

RCA-LDC =

RCA-OECD =

RCA-LDC =

RCA-OECD =

RCA-LDC

2.616

4.552

1.718

3.795

1.022

1.590

0.103

(0.341)

- 1-°9^ **
(2.070)

0.419 ^j
(3.521) '

- 0.851 ».
(2.051)

0.227 **
(2.225)

+ 0.419 _

x "

X LN (LQE)6

X

x LN (FE)S

X

X LN (RD)h

0.169
(0.761)

+ 0.825
(1.492)

+ 0.159
(1.395)

-

-

X LN (PCI)

x LN (QE)

10

(1.806)

RCA-OECD = 0.433 + 0.109 „
(1.879)

RCA-LDC = 3.609 - 0.301
(2.246)

RCA-OECD = 0.742 - O.O36
(1.241)

X LN (LP)1

0.09

0.14

0.239

0.432

0.174

O.198

0.141

0.153

0.228

0.08

O.78

1.22

2.981

9.231

4.209

4.931

3.285

3.596

5.023

1.492

18

18

22

22

22

22

22

22

19

19

statistically significant at 10 <(, level, ** statistically significant at 5 # level, statistically significant at
' 1 % level.

For concepts of measurement see paragraphs 8, 10, 12 and 14.

I
f The abbreviations:

i a RCA-LDC revealed comparative advantage in trade with developing countries

HCI

PCI
i d

human capital intensity

physical capital intensity

I RCA-OECD revealed comparative advantage in trade with OECD countries

i LQE less qualified employees

QE qualified employees

FE female employees

RD research and development intensity

LP length of production runs



Table 3 - The Structure of Intra-Industry Trade in Japan's (Equation 1, 2) and West Germany's (Equation 3) Engineering

Equat.
No.

1

2

3

ENDOP.VAR.CONST. EX0G.VAR.1
REGRESSION COEFF.
(T-VALUE)

IT = - 1.63-0.54 X COV
(2.08)**

IT = - 11.53 (-)

IT = 0.12-0.46 X COV
(0.38)

Sta t i s t i ca l ly significant at 5 % level;

REGRESSION
COEFF.
(T-VALUE)

(22.50)***

+ d?:78)***

(3.*29)***

EX0G.VAR.2 REGRESSION
COEFF.
(T-VALUE)

x SG + 0.0014
(2.80)***

X SG + 0.0088g^
(19.33)

X SG + 0.002;=
(2.44)

statistically significant at 1 % level

For measurement concepts see paragraphs 16, 17 and 18.

The abbreviations:

IT = Intra-Industry Trade; COV = Product Differentiation; SG = Aggregation Index; TRA

EX0G.VAR.3

x TRA

x TRA

X TRA

= Tradability

REGRESSION
COEFF.
(T-VALUE)

- 0.00013
(0.48)

+ 0.00016
(1.00)

+ 0.00003
(0.50)

EX0G.VAR.4

x INDI

x INDI

x INDI

REGRESSION EXOG
COEFF.
(T-VALUE)

- 0.00014 X
(0.70)

+ 0.00034 x
(1.89)

- 0.0005 x
(0.10)

; INDI = Income Di f fe rences ; DIS = Dis tance

.VAR.5

DIS

DIS

DIS

between

R 2

O.76

0.85

0.33

F-TEST

68.01***

333-87***

***
25.97

Countries.

n

136

308

321
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Appendix 1;

Let x.(m.) be exports(imports) of branch i of some

country to(from) some region.

x . +m . - jx . -m .
The measure for intra-industry trade •- ' '3 x . +m .

x x
X .

and the revealed comparative advantage In (——) can be

interpreted as functions, i.e.

f: R+ x R+ * R
x.

(x., m.) • h f((x., m.)) = In (— )
x x x v v x ' x / y v m . /

:.+m. - Ix.-m.x x ! x x

gS R+

X
(x±9 m i) -—> g((x±

If the value of some (x., m.) under f is given, then the

value for this argument under g can be obtained. To this

end a function

V's R > R+

is constructed with the property upof - g.

Let •"• c R x R be a relation defined by

(x.; » m^ ) T (xo» mo) i f and only if

it exists r C R and x = rx and m = rm .

Clearly /f is an equivalence relation and is compatible with,

both f and g.

Thus there exist functions F and G and commutative

diagrams

f



s. R
S

R

R+ x

Since f is surjective and F is injective F is also

bijective and has an inverse

-1
R

x

x R"

The following commutative diagram yields 'f = G oF-1
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Appendix 2;

691 Finished Structural Parts and Structures, n.e.s.

692 Metal Containers for Storage and Transport

693 Wire Products (excluding electric) and
Fencing Grills

69k Nails, Screws, Nuts, Bolts, Rivets and Similar
Articles of Iron, Steel or of Copper

695 Tools for Use in the Hand or in Machines

696 Cutlery

697 Household Equipment of Base Metals

698 Manufactures of Metal, n.e.s.

711 Power Generating Machinery, Other Than Electric

712 Agricultural Machinery and Implements

7ik Office Machines

715 Metalworking Machinery

717 Textile and Leather Machinery

718 Machines for Special Industries

719 Machinery and Appliances (other Than Electrical)
and Machine Parts, n.e.s.

722 Electric Power Machinery and Switchgear

723 Equipment for Distributing Electricity

72^ Telecommunications Apparatus

725 Domestic Electrical Equipment

726 Electric Apparatus for Medical Purposes and
Radiological Apparatus

729 Other Electrical Machinery and Apparatus
Batteries and Accumulators

731 Railway Vehicles

732 Road Motor Vehicles

733 Road Vehicles other than Motor Vehicles

73^ Aircraft

735 Ships and Boats
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Appendix 3;

The trade data all come from the OECD statistics.
p

The level of aggregation as defined by the 3 digit SITC

groups (listed in appendix 2) was taken as the common

measuring rod for the calculations of both Japan and

West Germany.

The industry data were transformed to this end.

The Japanese industry data were selected from the Census
3

of Manufactures .

The data are classified according to the Standard

Industrial Classification for Japan (JSIC).

It is possible to use a formal procedure to arrive at a

correspondance between the SITC and the JSIC. Inspite of

the adopted selection mechanism this comparison of the

classifications apparently did not recognize sufficiently

that ISIC groups contribute in various degrees to

different SITC groups, and correspondingly the results

not very convincing.

1OECD-Trade-Statistics5 Series B, C, 1972, 1973-
2SITC = Standard International Trade Classificatxon.
3Census of Manufactures, Reports by Industries; MITI,
Tokyo/Japan.
k
Two correspondances were merged; the comparison of ISIC
(international Standard Industrial Classification) with
JSIC and the Classification of Commodities by Industrial
Origin (United Nations, 1971 ) vrhich is a SITC-ISIC
correspondance. The SITC-ISIC comparison was transformed,
For any 3 digit SITC group those k digit ISIC groups
were selected which were mentioned more often than ten
percent of the total number of ISIC groups. To these
remaining ISIC groups the JSIC groups were taken from
the other comparison. Thus a selection of JSIC groups
for every SITC 3 digit group is defined.
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Therefore another correspondance T\ras made. It was based

on the difinitions of the 3 digit groups in the JSIC and

the SITC and on intuitive judgement as to which JSIC 3

digit groups can be expected to produce predominantly for

a given SITC 3 digit group. This comparison was used

for the aggregation of Japanese industry data to make

them consistent with the SITC classification.

The statistics for West Germany on structural data for the

industry are published on a higher level of aggregation

than is used here. With a few exceptions there are no
2

such data on the h digit level of the WI except for
3

production „

This variable was utilized to transform a comparison of

the SITC and the GSIC (which also contains many 6 digil

groups) to get h digit GSIC groups only.

With these correspondances it was possible;: to do the

calculations on exactly the same level of aggregation

for both countries,.

For example for fabricated metal products, GSIC No. 38.

WI = Warenverzeichnis fur die Industriestatistik, the
German Standard Industrial Classification, henceforth
referred to as GSIC.

Statistisches Bundesamt, Fachserie k, Reihe 3s
Produktion im Produzierenden Gewerbe.

Gegeniiberstellung der SITC mit dem ¥15 Statistisches
Bundesamt, 1972.



The exogenous variables for West Germany, though,

which ideally should be as close as possible to the

Japanese variables were taken from a survey . This

sample covers only 37-7 companies while the Japanese

data cover every establishment with more than twenty

employees. Also it was not possible to calculate
2

exactly the same variables as in the Japanese case .

Survey on the engineering sector of West German
industry organized by the SFB 86 IH a research group
of the Institute of World Economies, Kiel, in 1975.

2The extensive data base resulting from the survey had
to be given the shape of a matrix with a meaningful
entry for every index pair. In order to achive this
goal it was necessary to clear the data of errors
of ommission and commission. Then an aggregation
from firm to k digit GSIC level was carried out. The
data were thereafter transformed into proxies and/or
further aggregated to the 3 digit SITC level.
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