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Abstract: This paper examines inter-country variations and growing volume of Intra-industry trade for thirty rapidly
industrializing Asian and Latin American countries in the 1990s. With rapid industrialisation, intra-industry trade in
manufactured products have increased substantially. We find that intra-industry trade: (i) increases with per capita GNP; (ii)
has a positive association with total trade to GDP ratio; (iii) grows with the share of manufacturing value-added in GDP and
exports. Despite having positive impacts, the effect of regional integration schemes like ASEAN and LAIA is ambiguous
depending on the relative strength of trade creation and trade diversion inside and outside the group.

INTRODUCTION : A CONCEPTUAL
FRAMEWORK FOR ANALYZING
INTRA - INDUSTRY TRADE

Participation in international trade provides a
variety of benefits to developing countries through
resource allocations according to comparative
advantage, exploitation of economies of scale,
increased capacity utilization and technology
upgradationto name a few. International specializa-
tion, according to comparative advantage, facili-
tates important gains to developing countries.
Earlier empirical findings on trade pattern have
confirmed the evidence that manufactures exports
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were the developing countries most dynamic export
sector in the 1960s, 1970s and 1980s. The direction
of these exports also changed dramatically in recent
years. In the 1960s and early 1970s, it was the
industrialized countries that became the main
recipients of an increased share of developing
countries’ manufactures exports (see Havrylyshyn
and Wolf, 1983). Now, the emergence of the Asian
and Latin American countries as highly dynamic
economies exporting manufactured goods on a
global scale is a phenomenon that provokes a
reexamination of ideas about international aspects
of economic development. Typically, the countries
that show high rates of growth of manufactured
exports are those having a high share of manu-
facturing in total output. The major studies of
recent upsurge in industrialization, growth and
trade have varying criteria for establishing cate-
gories of countries at similar, or dissimilar stages of
development. Despite the differences in the
definitions and categorizations, it is clear that the
developing economies are of great interest in the
study of dynamic trade and development per-
formance.
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The close interlinkage between growth of pro-
duction, structural change and trade is evident in
the dynamic performance of the transitional
economies of Pacific Asia and the other economies
in Latin America and Mediterranean Europe. It has
been observed that the product composition of
exports from these economies changes over time
due to rapid structural change and this generates a
change in trade pattern. The countries in the
semiindustrialized group and ‘new exporting coun-
tries’ category have different industrial structures.
For most of these countries, the imports have
shown a significant increase in the shares of
mineral resource based goods and technology
intensive goods. These shifts in the commodity
composition of exports and imports of these
countries raise some issues regarding their spe-
cializations and pattern of production. Explora-
tions of the product pattern and factor content of
intraindustry trade in manufactures is beyond the
scope of this study; however, the high rates of
growth and structural change in manufacturing are
associated with the developing countries’ achieve-
ment of rapid industrialization.

The empirical issue here is whether intraindustry
trade (henceforth, IIT) in manufactures has becoine
increasingly important in the developing econ-
omies’ trade with developed countries and/or other
developing country group. In this study, these
questions are addressed by developing a conceptual
framework to explain changing comparative
advantage in manufacturing, intraindustry speciali-
zation in production and trade in manufacturing.
This has been done in the context of a sample of 30
developing countries.

The countries have been selected for two main
reasons. First, they have achieved a relatively high
rate of economic growth during the past 20 years
and secondly, they have become exporters of
manufactures gradually. These countries were
predominantly traditional primary commodity
exporters and importers of sophisticated manu-

factured goods. Now, as they have become
exporters of the manufactures, there is scope for
generation of IIT. At the initial stages of economic
development, developing countries, being capital
scarce and laborabundant, export natural resource
based products in exchange for manufactures. Over
time, with accumulation of capital and rise in
income, labour is attracted to the manufacturing
sector that expands relative to the natural resource
based sector. With the rise in per worker
endowment of various forms of capital, there is a
gradual shift in comparative advantage within the
manufacturing sector towards production activities
intensive in various forms of capital. The low wage
cost developing countries specializes in the
production of standardized, mature product cycle
goods, and reexport them to the developed coun-
tries (henceforth, DCs). Imports of these develop-
ing economies shift toward technology intensive
goods. As the process of economic growth and
development proceeds, the composition of pro-
duction and exports of these less-developed
economies (LDCs) shifts towards more diversified
and technically sophisticated goods. Exports of
labour intensive consumer goods begin to decline.
Consumer goods industries such as synthetic
textiles and motor vehicles, and producer goods
industries, producing either intermediate goods
such as chemicals, steel and refined petroleum, or
capital goods such as machinery and transport
equipment--all these industries almost always
involve large economies of scale, based either on
the scale of the plant, or on the size of the
production run. Different factors such as the
minimum efficient size of plant, increasing returns
to scale, and indivisibilities in the production
process play an important role in manufacturing
production in these countries.

On the demand side, the incentive comes from
growth in income levels. Rising per capita income
led by economic growth and development in these
countries shifts the demand structure following
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“Engel’s Law”. Within the manufacturing sector,
final demand shifts from consumption goods to
durable goods, leading to a rise in demand for
intermediate and producer goods. Moreover, as the
countries move up the income ladder, demand for
differentiated products or product variety within
each product group rises. The demand for ‘variety’
or ‘attributes’ in a vertical or horizontal productive
spectrum increases with the level of income per
capita (i.e., level of development). With higher
income level, consumers can afford goods more
nearly representative of their preferred consump-
tion bundle having the desired characteristics.

As economic growth occurs, the differences in per
capita incomes between the developing economies
and industrial countries tend to decline. This
reduction has implications for consumers with
regard to their preferences between broad cate-
gories of goods and particular “attributes” of
goods. It is assumed that goods embody varying
characteristics - high income and low-income
characteristics [a la Lancaster (1971)]. Consumers
can have preferences towards “high - income”
characteristics. However, this shift in consumers’
preference structure in the developing world
towards those of DCs leads to a gradual
overlapping of preferences of consumers in these
countries and DCs. This, in turn, has implications
for trade in differentiated products or IIT. Some of
the LDCs may produce differentiated manufactured
products under increasing returns and product
diversification might occur in these industries as a
result of small changes in the basic production
process and/or conditions surrounding the sale of
the product. This type of “promotional” differentia-
tion leads to a situation where different plants in
given industries in these countries and the DCs
produce varieties of products which are close
substitutes for each other either in terms of factor
input requirement or in terms of enduse. Due to
scale economies internal to the firms, the countries
will benefit from declining average cost of output

and hence there will be specialization as all of the
firms will not be able to produce all varieties of a
given product in each country. Each country will
produce a limited subset of products in each
differentiated product industry. Only if effective
demand for these varieties of products within an
industry exists in the LDCs as well as DCs,
simultaneous exports and imports of products that
are imperfect substitutes could develop and give
rise to IIT. Having set the premise of my study, in
the following section trends in trade in manu-
factures of the developing countries is presented.
Section 3 surveys the literature and documents the
methodology and scope of the present analysis.
Section 4 summarizes the major findings whereas
Section 5 concludes.

TRENDS IN MANUFACTURES
TRADE OF SELECTIVE
DEVELOPING COUNTRIES

The salient features of trade in manufactures can
be summarized as below. Manufactured exports
from developing countries to the world increased in
real terms in the 1970s, and expanded somewhat
more slowly in the first half of the 1980s. While
demand for manufactured products from develo-
ping economies remained, on average, strong in the
United States, the growth of imports into the EEC
and Japan slowed down in 198085. In 198688, both
the EEC and Japan recorded a dramatic accel-
eration in their manufactured imports from
developing countries, but the U.S. remained by far
the largest importer in value terms. Overall, in the
period 19801987, manufactured exports from
LDCs expanded at a rate roughly similar to that
recorded in the 1970s and substantially faster than
world trade in manufactures. Some fast growing
developing countries have made progress in
upgrading the product composition of their manu-
factured exports, but a large number of them have
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made little headway over the past two decades
(UNCTAD, Handbook of International Trade and
Development Statistics, Various Issues).

Among the developing regions, South and South
East Asian countries continue to be the major
dynamic exporters of manufactures to the DCs. The
strong orientation of exports of manufactures from
the developing countries in South and South East
Asia and Latin America is for the market of the
U.S. The European Economic Community (EEC)
has relied less than the U.S. and Japan on imports
of manufactures from developing countries relative
to other foreign sources of supply (excluding
intraBEC trade). Only South and South East Asia
have, among the developing regions, gained
significant importance as a source of imports of
manufactured products for the U.S., the EEC and
Japan. Developing countries have been important
outlets for manufactured products from the DCs.

From Table 1, it is evident that export expansion
of developing countries took place despite near
stagnation in world exports of manufactures during
1980 ~1985. While the volume of the LDCs
manufactured exports increased on average by
about 13% per year in the 1970s, average annual
growth rate of slightly less than 10% was recorded
in the first half of the 1980s. Growth has been

Table 1. Annual Average Rate of Growth in Trade in
Manufactures (Percentage Based on Data at Current
Dollars)

Export To/ Year | World Develop'ed Develop?ng
export from economies | economies
Developed | 1970-80 | 18.7 17.8 21.6
economies | 1980-85 | 0.8 2.1 -34
1985-86 | 21.6 26.7 8.8
1986-87 | 18.2 222 13.2
Developing| 1970-80 | 20.6 25.6 27.2
economies | 1980-85 8.6 10.8 32
1985-86 | 154 22.5 7.3
1986-87 | 34.8 38.6 277

Source: UNCTAD, Handbook of International Trade and
Development Statistics, Various Issues.

encouraging in volume terms, with rates of growth
of nearly 15% in 1986 and 4% in 1987. Import
demand in the developed market economy coun-
tries was a strong force in the expansion of
manufactured exports from the LDCs.

The developing countries as a group have made
further progress towards greater participation in
their industrial supply capability in the inter-
national market. While their share in world exports
of manufactures had amounted to 5.5% in 1970, the
figure rose to 14.5% of world manufactured
exports in 1987. This shift has continued in the
production pattern of merchandise exports from
LDCs. Manufactures had represented a proportion
of about 29% in LDCs total exports, excluding
mineral fuels, in 1970. Their share expanded to
47% in 1980 and reached almost 69% in 1987,
reflecting more rapid specialization in manu-
factured products in the 1980s. Since in our study
we are not focusing on product pattern and industry
characteristics of trade in manufactures, we are not
discussing the changes in the product composition
of imports of manufactures into the DCs from

Table 2. Imports (c. i. f) of Manufactures by Developed
Economies from Developing Economies, 1970, 1980,
1985 to 1987

Share in total imports (percentages)
1970 | 1980 | 1985 | 1986 | 1987

Africa 6.1 5.4 3 32 34
Latin America 182 | 17.1 | 20.1 | 175 | 16.4
ASIA

West Asia 33 35 3 3.6 38

South and South- 632 | 69.8 | 708 | 72.1 73
Asia
The Eastern Asian® | 47.9 | 549 | 57.1 | 58.8 59
The Asian Four** 2.9 7.4 7.8 7.4 7.8

Total manufactures 100 100 | 100 100 | 100
imports from
developling
economies

Notes*: Hongkong, Republic of Korea, Singapore, Taiwan
Province of China.

Notes** Indonesia, Malayasia, Philippines, Thailand.
Source: UNCTAD, Handbook of International Trade and
Development Statistics, Various Issues.
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Table 3. Exports by Selected Developing Countries ($ Million, 1975 Prices) in Manufactured Goods; 1973, 1980 and

1988
1973 1980 1988
Country rre pren peve
Million U.S.$ Percent Million U.S.$ Percent Million U.S.$ Percent
Korea 3419 21 10108 26 34360 30.7
Singapore 2113 13 6736 17.3 17670 15.8
Argentina 926 5.7 1198 3.1 1755 1.6
Brasil 1688 10.4 5007 12.9 9800 8.8
Mexico 1393 8.6 1187 3.1 7024 6.3
India 1982 12.2 2851 7.3 6530 5.8
Chile 58 0.4 287 0.7 642 0.6
Uruguay 67 0.4 261 0.7 401 0.4
Taiwan 4639 28.5 11240 289 33694 30.1
Total 16286 100 38874 100 111879 100

LDCs. The manufactured imports by the DCs from
South and SouthEast Asian region has grown from
$77 billion in 1985 to $130 billion in 1987 (see
Table 2).

Four main countries are: Korea (republic), Taiwan,
Singapore and Hong Kong. For the ASEAN
developing countries: Thailand, Malaysia, Indone-
sia and the Philippines, the growing export supply
capability of the manufacturing sectors is evident
from a rise to 8% of the value of manufactured
imports by DCs from all LDCs in 1987. For the
Latin American countries, the manufactured export
from them was lower (16%) in 1987 as compared
to 1970 (18%). However, in value terms the
imports of manufactures by the DCs from Latin
America increased significantly to $9.3 billion up
by $6 billion from previous year (see Table 3).

The U.S. has represented the most important
export market over the past two decades. One third
of the exports of manufactures from the LDCs to
the world went to customers in this market in 1987.
More recently, the trend is changing, as both the
EEC and Japan gained somewhat in importance
(relative to the U.S.) as export markets for the
developing countries. Historically, there has been a
strong orientation of exporting LDCs in South and
South East Asia and Latin America towards the
market of the U.S. It is clear that this trend is now
continuing. Exporters in Latin America have

become highly dependent on the U.S. as a market
outlet, as half of their manufactured exports went to
this market in 1987 compared to about 1/5th in
1980 (UNCTAD, Handbook of International Trade
and Development Statistics, Various Issues).

So far as market outlets of LDCs are concerned,
the DCs exported in 1987 manufactured products
worth $248 billion to LDCs. In 1987, both the U.S.
and Japan found customers in LDCs for 31% of
their total manufactured exports. In the same year,
a share of nearly 7% of exports of manufactures
from the EEC to world (excluding intraEEC trade)
went to developing economies. The fraction of
world trade in manufactures accounted for by the
intra-trade of LDCs is negligible: about 3.5% world
exports of manufactures in 1987. Dynamic ex-
pansion in the 1970s was followed by near
stagnation in the first half of the 1980s. While
South - South trade in manufactures has recently
gained new momentum, with rapid expansion of
nearly 28% recorded in 1987, its share in total
manufactured exports from the LDCs was smaller
in 1987 than it had been more than one and a half
decades earlier: South and SouthEast Asia has been
by far the largest exporter of manufactures in South
- South trade.

From the above discussion and Table 3, it is
evident that the manufactured exports of the DCs
increased five fold while developing country
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manufactured exports rose from only one fifteenth
of their total exports in the base year to four - tenth
of their total exports i.e., almost 20 fold between
1963 and 1984. It shows the extent of transfor-
mation in the export structure of the LDCs and the
availability of markets in the DCs for their
manufactured exports (see Balassa (1991)).2)

The experiences of the developing economies
discussed so far indicate the possible favorable
effects of exports on economic growth. Trade
orientation has also an impact on it. Also, a
growing part of this trade between DCs and LDCs
involves intra - industry trade rather than inter-
industry specialization so that changes occur in the
product composition of the firm rather than in the
industrial structure of the economy. There are
further possibilities for increased trade among the
developing countries. Such trade may occur for
countries at similar levels of industrial
development as well as among countries at
different levels of industrialization. In the former
case, accrual of gains would result through IIT and
exploitation of scale economies and from
specialization according to comparative advantage.
Developing countries increase their imports, pari
passu, with their exports. In the next section, we
take up the existing empirical analyses of
intraindustry trade to be followed by our analysis in
the subsequent sections.

2) Balassa, B. (1991, March), Trends in Developing
Country Exports, 1963-1988, Policy Research and
External Affairs Working Papers, WPSD 634, World
Bank. According to him, newly exporting countries
(NECs) are those whose share of manufacturing value
added in GDP was at least 15% as opposed to 20%
for NICs and manufactured export reached 0.03% of
world manufactured exports and 0.2% of manufactured
exports by the developing countries in 1984.

EMPIRICAL ANALYSIS OF INTRA-
INDUSTRY TRADE:

Survey of the Previous Studies and Lacunae in
the literature

Intra - industry trade remained for a long time an
empirical phenomenon in search of a theory.
Various hypotheses have been put forward for
explaining this phenomenon. However, from
survey of the theoretical literature on IIT, it is
evident that the existence of similar income levels
and product differentiation need not by themselves
lead to IIT unless the interaction of such product
differentiation with scale economies are introduced
into the argument. This analysis suggests that
variables such as similarity of factor endowment
patterns between trading countries, the prevalence
of product differentiation, and economies of scale
are important determinants of IIT. Moreover, such
trade could also arise for other factors like transport
costs, protectionist policies, tradeorientation, geo-
graphical proximity between countries in a bilateral

trade flow, cross hauling of investments by

multinational companies, entrepot arrangements, etc.
Inclusion of a variable in an empirical analysis of
IIT depends on the nature and objective of the
study. In this section, we present an overview of
the empirical studies and econometric analysis of
IIT that has been done so far, in brief. The basic
nature of the econometric analysis of IIT is of two
strands: some of the studies have sought to explain
the ‘commodity composition’ of such trade and the
product pattern over time, while some others have
focused on the ‘intercountry variations’ of such
trade flows. Some other exercises have sought to
explain the phenomena by incorporating both these
factors in a single model or equation system. Most
of the investigation is limited to trade in manu-
factured goods where product differentiation
predominates in contrast to trade in primary
commodities which consists largely of standardized
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products. Econometric work, in this area, is of
recent vintage. The determinants of intraindustry
specialization are analyzed either in the bilateral
trade flows of every country with every other
country in each industry or in aggregate, or in the
multilateral trade flows for each country with a
group of country specified by level of development
or geographical location.

Two types of explanatory variables are used viz:

(i) Country characteristics pertain to pairs of
countries or a country. These are common
pertaining to all countries in a sample (e.g.
average per capita income, average country
size proxied either by GDP or GNP) size
differences, distances, common borders, aver-
age trade orientation and specified applying to
only some of them (e.g., participation in
integration schemes and common language
stage of development, etc.).

(ii) Industry characteristics pertaining to indi-
vidual industries, e.g., product differentiation,
marketing costs, scale economies, foreign
investment, industrial concentration, offshore
assembly, tariff dispersion, foreign affiliates -
to name a few.

All of these studies apply to different countries,
years, and levels of aggregation, sample size and
types of trade flows. They also use different
dependent variables, different specifications, di-
fferent proxies for explanatory variables, and
different estimation procedures. Given the diffi-
culties of cross - sectional studies in this area, one
is more concerned with signs on relationships and
their statistical significance than with the overall fit
of the models. In most cases, the analysis covers
manufacturing industries (i.e., SITC 5-8 or its
equivalent using domestic industrial classifications
or international standard industrial classifications
(ISIC). Bergstrand (1983) considers only SITC 7
(machinery and transport equivalent). The number
of industries concerned by each study and the
number of observations used in each regression

vary considerably according to the level of
aggregation used and to the type of trade flows for
which IIT is measured. Bergstrand (1983) con-
sidered only 3 industries (i.e, 3 second digit groups
from SITC 7) but 73 observations. It is a
multi-country study, but it measures bilateral IIT
flows (91 bilateral IIT coefficients among 14
countries). Most of these studies are multi-country

- in framework concentrating only on interindustry

variations in IIT in DCs, OECD or industrialized
countries. We now give brief idea of the individual
empirical studies.

Greenaway and Milner (1984) have explained
inter - industry variations in IIT in a cross section
analysis for the U.K. for 1977. They have
calculated both GrubellLloyd index and an adjusted
index of IIT and tested two samples of 37 and 68
observations using a variety of proxies for features
of market concentration, product differentiation
and scale economies. Their model confirmed that
both supply and demand based features of market
structure are relevant in explaining patterns of IIT
in the UK. On the supply side, the ‘fewness’ of
firms in the market proxied by five firm net output
concentration ratio appears to be negatively related
to IIT. On the demand side, product heterogeneity,
advertising expenditures as a proportion of sales
revenues has an important role on the levels of IIT.
The results give strong grounds for supposing that
inter-industry variations in IIT are deterministically
related to various factors of market structure rather
than simply being a result of random measurement
problem.

Lundberg (1982) has tested the hypothesis derived
from the emerging theoretical models on IIT on
data for Swedish trade from 1970 to 1977 in a cross
section analysis in different product groups of
manufactured products (ISIC 3). The study with
different groups of countries has confirmed the
hypothesis that the smaller the difference in factor
endowments and/or income per capita between
Sweden and the trading partner and the smaller the
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geographical and/or economic and cultural distance
to the trading partner, the higher is the share of IIT.
He considered Asian NICs, EEC, planned econo-
mies, South Europe, other industrial countries and
Western Europe, other LDCs including South Asia,
South East Asia excluding Singapore, Pacific
Islands, etc.

Greenaway (1983) had only measured the extent
of intraindustry exchange in Switzerland over
19651977 on the basis of Grubell.loyd (uncor-
rected) and ‘categorical aggregation adjusted’
measures of IIT. He concluded that recorded IIT
could not solely be explained by categorical
aggregation; rather nonfactor proportion influences
do contribute to determine the product composition
of trade flows.

Bergstrand (1983) provides us with an integrated
framework for theoretical and econometric deter-
minants of IIT. In his theoretical model, he has
shown that in market equilibrium the degree of
increasing returns in an industry is an increasing
positive function of the degree of product differen-
tiation in that industry. Degree of increasing returns
is given by the industries’ elasticity of scale and the
degree of product differentiation is given by a
function of the elasticity of substitution. The in-
dependent variables used in his study are variables
measuring effects on IIT of tariff and nontariff
barriers, transport costs, the extent of relative factor
intensity differences within industries, taste diver-
sity across countries, measure of the degree of
increasing returns in the trade between the coun-
tries and hence the degree of product differentiation
in that trade.

Balassa (1986) has examined the determinants of
IIT in bilateral trade among 38 countries inciuding
a number of developing countries. The explanatory
variables were: inequality of income levels
between countries, country size, distance, trade
orientation of the countries, plus a number of
“Dummy” variables to represent participation in
integration arrangements, common language groups

and the existence of former colonial ties. The
results indicated that the common country char-
acteristics could be determining factors for the
extent of IIT.

Havrylyshyn and Civan (1985) considered anal-
ysis of IIT among developing countries. In their
1983 study, using a cross section of 6 countries
including a large number of developing countries,
they demonstrated that the higher the per capita
income and the greater the diversity of its
manufactured goods, the greater the extent of IIT.
They have used a number of proxies for the
explanatory variables.

Membership of a successful integration system
such as the European Community, LAFTA, ASEAN,
also appeared to raise the levels of IIT. Given the
multiplicity of determinants, some essential ques-
tions regarding its implications for optimal
allocation of resources between industries and
countries, differences from variables explaining
inter-industry trade in their explanatory powers,
fundamental causes of such trade are of con-
siderable interest which have been ignored here.

Balassa and Bauwens (1988) have tested various
hypothesis about such determinants of intraindustry
specialization in manufactured goods, including
both country as well as industry characteristics
covering 38 countries (18 DCs and 20 LDCs).
Calculations have been done for bilateral trade
flows among these 38 countries in a multi country
and multi industry framework. The hypothesis put
forward in the theoretical literature with reference
to country features have been supported by the
empirical results. Participation in integration
arrangements like the European Common Market,
the European Free Trade Association, and the Latin
American free trade Association are positively
correlated.

Y.S. Lee (1988) has also integrated country and
industry characteristics to analyze the determinants
of IIT for trade among the Pacific Basin Countries.
Following Bergstrand (1983), Lee argues that the



Cross-Country Analysis of Empirical Evidences of Intra-industry Trade in Manufactures Jor~ 57

degree of IIT of a certain product between two
countries is determined by the joint interactive
effect of industry characteristics of the product and
country characteristics of the countries involved.

The dependent variable in his study is the bilateral
IIT index of a certain industry. The regression
analyses confirms the hypothesis concerning
country characteristics and the results show the
more similar the per capita income and the factor
endowment ratios of two countries, the lower the
trade barriers, the greater the participation of
multinational corporations in production, the higher
the degree of IIT increased.

Manrique (1987) has studied IIT between the US
and 7 NICs with respect to industry characteristics
like product heterogeneity, entry barriers of an
industry, trade barriers, scale economies, research
and development intensity of an industry, etc.,
using GrubelLloyd’s index for IIT. The finding is
that U.S. trade with the selected set of 7 newly
industrialized countries (NICs) is intraindustry in
character corroborating the notion that IIT is now a
more extensive phenomenon involving trade
between countries at widely divergent levels of
development.

Apart from these studies, there are other studies
different in their approaches to the problem. For
example, Lundberg (1988) developed a two-
country, two-factor, multi-sector model of trade
with Armington (1969) assumption that ‘products
are differentiated by places of production’. The
general conclusion is that there will be inter as well
as intraindustry trade in most product groups, the
relative degree depending on the relative factor
input requirements. For goods having very low or
high capital intensity, the cost differences will
promote much interindustry specialization and for
sectors with intermediate capital intensity, there
will be predominantly IIT.

The above account of the empirical analyses of
IT indicates that the empirical testing and veri-
fication of hypothesis of IIT involves several issues

that cannot be treated in isolation from one another.
The phenomenon of IIT gaining importance over
the world and the integration of developing
countries with this world have led many to analyze
their prospects of trade flows of this type. Most of
the studies have concentrated on advanced coun-
tries and incorporated various industry and country
hypotheses. In the next sections, I concentrate on
analyzing IIT of developing countries only with
different country groups for 1990. I have done the
present study for 30 developing countries at
different stages of development. There is no reason,
per se, for choosing 1990 apart from the fact that it
marks the end of a decade after several turbulent
years of changes in the sphere of international
economic scenarios. Ours is a study different from
the earlier ones in the sense that the coverage is
different and, moreover, it concentrates on trade of
individual countries with different country groups
viz., the developed country group, developing
economies and the world as a whole. This would
help identifying the possible determinants of IIT
with different country groups and their relative
strength or explanatory power in explaining trade
with countries at different levels of development.
In present study, as opposed to most of the studies,
inter - country variations of IIT for a sample of 30
countries for the year 1990 have been analyzed
with country features as the explanatory variables.
In this regard, ours cross - sectional analysis is
similar, to some extent, to the analysis done by
Havrylyshyn and Civan (1983), Balassa (1986) and
Lundberg (1982). But so far as the coverage of
country and methodology is concerned ours is also
different from them. Havrylyshyn and Civan
considered 44 developing economies (including 13
NICs) and 18 industrial countries and Balassa
considered 38 countries (also including developed
countries along with developing countries) unlike
ours where we have focussed on developing
countries’ trade with developed and developing
economies as a whole. While discussing the data
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and methodology of our analysis to be carried out
in the following section, the differences will
become clear.

Present Analysis: Methodology and Data

Efforts at the measurement of the extent of
intraindustry specialization, i.e., its relative im-
portance within a country’s total trade, have been
complemented by research on the theory of
intraindustry trade and its determinants. The ob-
jective of this analysis is to explain inter - country
differences in the degree of IIT in manufactured
goods and the determinants of such specialization
in a crosscountry framework. This is a relatively
neglected area as most of the contributions have
investigated the effects of commodity character-
istics on such trade flows, the exceptions being
Balassa (1986) and Harylyshyn and Cavin (1983).
This study covers 30 developing countries at
different levels of development that have gradually
shifted towards the exports of manufactured goods.
Econometric estimates are made for all the
countries taken together using different estimation
procedures.

Hypotheses

From our survey of the literature on theoretical
and empirical aspects of IIT, it is evident that one
now finds several new models of IIT based on
product differentiation and monopolistic competi-
tion, scale economies, as well as transport costs and
trade restriction. The industry features study is
beyond the scope of our present analysis. Empirical
work on IIT, as reviewed in the earlier section, has
gone well beyond measuring it and examination of
methodological hypotheses such as aggregation
and categorization to regression analysis of the
determinants of HT. We are now giving the
possible hypotheses suggesting inter - country
differences in the extent of IIT.

The hypotheses that we postulate are given below.
We consider the macro analogues of the three core

hypotheses from the theories of IIT viz., scale
economies, product heterogeneity and/or monopo-
listic competition and tariff structure, and trade
preferences or integration scheme.

With greater degree of product differentiation one
might hypothesize that the more sophisticated and
advanced an economy the more will be the extent

of IIT (a la Lancaster, 1980; Krugman, 1979 and

1980). Now, higher per capita income as a proxy
for stage of development results in a more di-
versified pattern of demand and product diversi-
fication as a precondition for giving rise to IIT.
Thus, a la Linder (1961), the hypothesis is: the
extent of [IT will be positively correlated with the
level of economic development. This is the demand
side of ‘stages of development’ hypothesis.

On the supply side, the hypothesis is: the more
‘diversified’ and ‘advanced’ the industrial sector of
an economy, the more it is able to produce a
diversified range of heterogeneous products. Since
the share of manufacturing exports for the de-
veloping economies is rising, there will be ample
scope for generation of IIT in the manufacturing
sector characterized by economies of scale and
product differentiation. Hence, for some measure
of this rate of industrial development, the higher
IIT will be associated with its higher values.

Following Krugman (1979) and Lancaster (1980),
in the event of product heterogeneity, economies of
scale will give rise to IIT between countries with
identical resource endowments, production func-
tions, and tastes. Krugman (1980) has shown also
that in the presence of transport costs, a country
with a larger domestic market will be a net exporter
of differentiated products subject to scale econo-
mies and the country with smaller domestic market
will be a net exporter of standardized products
subject to constant returns to scale (CRS). The
hypothesis is that the extent of IIT will be
positively correlated with the size of the domestic
markets i.e., the larger the economy, the higher the
scope for IIT via the greater opportunities for scale
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effects. But the effect is not clear. There might be
an overestimation of IIT due to cross - border trade.
The size variables like GNP and GDP in a
regression analysis may easily proxy the cross
border trade because the smaller countries tend to
participate more in such trade in general than larger
ones. Following Linders’ argument (1961) where
IIT emerges as a result of an extension of internal
demand through international trade, country size
may have a negative effect on IIT offsetting the
positive effect of industry specific scale economies
and product differentiation. Thus, the sign of the
size variables in the regression analysis is not
uniformly evident.

So far as the effects of preferential trading
arrangements or customs union scheme is con-
cerned, the higher IIT is associated with less trade
restrictions. Some of the developing countries may
belong to preferential trading arrangements and in
that case the effect is ambiguous in the sense that
the net outcome depends on the relative strength of
trade creation or trade diversions in or out of the
groups. Generally, the hypothesis is that participa-
tion in integration schemes [like LAFTA (LAIA),
ASEAN, SAARC,-to name a few] will have a
positive impact on 1IT.

Many other variables like the existence of com-
mon border with trade partners, transport costs,
average level of trade restrictions, common cultural
ties and languages, export concentration ratios
proxied by Herfindahl index of concentration of
manufactured goods exports, cross - hauling of
investments through transnational corporations
underlying manufactured exports from LDCs are
also important.3)

3) See Nayyar, Deepak (1978, March): ‘Transnational
Corporations and Manufactured Exports from Poor
Countries’, Economic Journal, 88, pp. 59-84 for a
comprehensive account of this issue. These are beyond
the scope of our study as we are only analyzing the
evidences of IIT for the exporters of manufactures in
the developing world.

On the basis of these hypotheses discussed above,
a cross - sectional specification of the relationship
between IIT for a country with different country
groups and the possible determinants of such trade
can be modeled as a functional form [in analogy
with Havrylyhyn and Civan (1985)]. This is given
by

IITj = F [ Size j, PCYj, SMVA], INTEG;j] n

where

IITj = Intraindustry trade for country j with
different country groups in manufactured
goods.

Size j=Size of the country j proxied by gross
national product (GNP) or gross domestic
product (GDP).

PCYj = Per capita income (per capita GNP)
proxying level of development for country
j-

SMVA] = Share of manufacturing value added in
GNP as a measure of level of industrial
development or importance of manufactur-
ing sector in domestic economy.

INTEGj = Variable representing participation in
integration schemes. This is introduced
through “Dummy” variables for member-
ship in major integration schemes like
LAFTA (LAIA) and ASEAN.

Having described the hypothesis and cross-

sectional relationship, we now tumm to the

discussion of computation formula and data.

Data

The principal difficulty with computing a mean-
ingful summary statistic of IIT is in unambiguously
defining the term “industry”. It is measured at a
particular level of statistical aggregation, which
may be the appropriate level for some activities but
not others. Although there is no a priori reason why
one particular level of aggregation should neces-
sarily be more accurate than any others, many
researchers have used the 3 digit level of the
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Standard International Trade Classification (SITC)
or its equivalent in national classification, as a
suitably disaggregated level of empirical analysis.
Even at the 3-digit level, however, it is quite
possible to find activities with different production
functions grouped in the same category. In such
situation, the index of IIT measures the two-way
trade in HeckscherOhlin goods rather than in
differentiated products, and this might give an
erroneous indication of the extent of IIT. The
consequence of this misclassification is commonly
called “categorical aggregation”. This has been a
focal point of the critiques of empirical studies on
the level of IIT. Detailed examination of the impact
of ‘categorical aggregation’ are, however, relatively
sparse except Finger's (1975) work on the SITC).
This suggests that there may be a great deal of
variability in factor input ratios within 3 - digit
categories. Obviously, where factor ratios differ
between subgroups in a given 3-digit category,
measurement of IIT at the 3-digit level is
meaningless because a high value of the index
would be quite consistent with HeckscherOhiin
trade.

There are, broadly speaking, three ways in which
to minimize the influence of categorical aggre-
gation viz.:

1. Measurement at a lower level of statistical

aggregation;

2. Measurement according to alternative classifi-

cation systems; and

3. Computation of an adjusted IIT index.

The first of these is most widely adopted
procedure. According to Grubel and Lloyd who
studied IIT for Australia (Sec Grubel and Lloyd
(1975), p. 51.), over the 2,3 and 5 digit levels of
aggregation the patterns of intracommodity trade
are essential,y preserved when the data are
aggregated from 5 digit to 3 digit and to 2 digit
items. This implies that the industries preserve their
relative strength of intraindustry trade through
these levels of aggregation, and studies of

differences among industries would be insensitive
to the level ‘of aggregation chosen’. Moreover,
according to Max Corden (see Corden, W.M.
(1979))%, usually the SITC 3 - digit classification
is used but, with even narrower definitions,
substantial intraindustry trade is apparent.

In our analysis, we have used SITC 2 - digit level
of aggregation. Recognizing the relationship
between the level of aggregation of trade data and
measured IIT index, the analysis that follows is

‘based on 2 - digit level SITC data on trade in

manufactures. Since my basic contention is to trace
the evidences of IIT for the developing countries
and the possible factors underlying it, the 2-digit
level of aggregation (i.e. at a more aggregated level
than the conventional 3 digit level) would not
prejudice the analysis. The data source used in this
analysis is the United Nations trade data classified
by the Standard International Trade Classifications
at the 2 digit levels of aggregation. In this study,
we have focused our attention on the non-fuel
manufactured goods only [i.e. SITC 58, excluding
3 (fuels)].

United Nations studies define items 58 of the
revised SITC (the commodity classification of
trade is in accordance with the U.N., SITC
Revision, 3, series M, No. 34) as manufacturing
industry groups or industrial goods. The
international trade statistics do not have an
“industrial” category. In comparing statistics of
international trade with statistics of industrial
production, there are problems of comparison due
to classifications. In comparing data according to
the SITC, revised with data according to national
commodity classification, one pertinent point to
note is that the same brief descriptions may refer to
aggregates differing somewhat in composition.
Most of the countries report trade data according to
SITC, Revision 3. For the necessity of harmo-

4) ‘Intra Industry trade and Factor Proportions Theory’, in
H. Giersch (ed.) ‘On the Economies of Intra Industry
Trade. J.C.B. Mohr, 1979.
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nization of economic classifications, Harmonized
commodity description and coding system (HS)
was completed by revision of Customs Cooperation
Council Nomenclature (CCCN) i.e., by expansion
of its 4 - digit categories into HS comprising 5,019
6digit headings. The SITC Revision 3 is meant for
harmonization with the Revised CCCN, the ISIC
Revision 3 and a Central Product Classification but
general character and structure of SITC Revision 2
is maintained.

The sample consists of 30 countries. Most of them
report trade data according to SITC Revision 3 for
1990 except Hong Kong and China. We follow
U.N. classification and use U.N. trade data, Series
D, Vol. XL, various issues for different countries’
commodity trade statistics with different country
groups for 1990. For product groups 51-56, there is
similarity between SITC Revisions and SITC
Revision 3 classifications. For product groups
57,58 & 59, there are changes. SITC No. 57 is
Explosives and Pyrotech Products according to
Revision 2 and Plastics in primary form according
to Revision 3. This is included in group 593 in
SITC Revision 3. This was 57 in Revision reported
as separate division 57 in Revision. In SITC
Revision 3, division 59 includes the explosives and
pyrotech products. In order to make comparable,
some conversion is necessary. By adding the value
figures from SITC Revision 2 for division 57 to the
figures for 59 in SITC Revision 2, the conversion is
made. The addition will give the figures for the
division 59 which will correspond to SITC Re-
vision 3. For division 58, it is ‘Artificial resins and
plastic materials and cellulose esters and others’
according to SITC Revision 2 and according to
Revision 3, it is plastics in non primary forms. In
this case, also the conversion is made following the
same rule. What are divisions 57 and 58 in SITC,
Revision 3 are agglomerated in one division SITC,
Revision 2 in division 58. Only group 57 in
Revision corresponds to division 59 in SITC,
Revision 3.

The division 54 has 2 groups and 10 subgroups in
SITC for each country. For some countries, there is
one group 541 and 9 subgroup 541.1-541.9 that
have been reported in trade data for 1990
commodity trade statistics according to SITC
Revision 2. Similarly for division 56, it is reported
as group 562 (Fertilizers, Manufactured other than
those of group 272 which is fertilizers, crude, other
than those of division 56).

The 30 countries that have been chosen are
basically developing countries and territories. Se-
lected country composition by economic groupings
of developing countries and territories includes the
major exporters of manufactures, major petroleum
exporters, and the remaining countries of which
developing economies.

By income group, according to World Bank’s
‘World Development Report’, the sample includes
three income groups, viz., and high income; upper
and lower middle income and lower income
groups. Among the high-income categories ($7,910
or more per capita income), Israel, Hong Kong and
Singapore are economies classified by the United
Nations or otherwise regarded by their authorities
as developing (see World Development Report,
1993, World Bank Publications).

Middle-income group includes upper middle
income and lower middle-income countries and
their per capita income falls in $636 to $ 7,909
category. Low-income groups have per capita
income of $635 or less. All these relate to World
Development Report, 1993 classification of
economies. Table 3.9 below gives the list of
countries included in our sample by income group
and by major category.

The sample included countries from different
economic groupings be it, by major category or by
income group and thus included more advanced
developing countries and other developing coun-
tries as well. In this analysis for all the developing
economies, less developed countries (LDCs) are
used interchangeably to distinguish them from



62  The Korean Journal of Policy Studies

advanced developed countries (DCs).

The sample does not contain a homogenous set of
countries in one sense that no lower limit of per
capita income of U.S. $ 635 or so was set in
choosing the sample. At the same time, it is not
heterogeneous in the sense that it contains all
developing countries though they are at different
stages of development, i.e., comprising more
advanced developing and less advanced developing
in terms of per capita incomes. However, since per
capita income reflects the effects of variety of
economic processes and is often used as an
indicator of a country’s level of development, the
empirical links between the pattern of trade and
level of development can be studied by using per
capita income (PCGNP) as a proxy for stages of
development.

The GNP and GDP proxy the ‘size’ variable. The
data for GNP for 1990 are taken from World Debt
Tables (country Tables, Volume 2) of 1992 ~93
and 1993 ~94. GDP figures are taken from World
Development Report (WDR, heretofore), various
issues. For Cyprus, the GNP figure is calculated by
multiplying its population in 1990 (taken from
World Bank Development Report) with per capita
GNP [op.cit, WDR]. For the countries for which
GNP figures were not available in debt tables, it
was generated by multiplying GNP per capita
(taken from WDR, 1992, table 1) with population
(op.cit., Table A.3 on population structure and
dynamics). These countries are Greece, Israel,
Hong Kong and Singapore. One pertinent point to
note is that these data has close correspondence
with the data published in Human Development
Report, 1993 (UNDP). According to World De-
velopment Report of World Bank, GNP per capita
in U.S. Dollars are calculated according to the
World Bank Atlas Method (for reference vide
Technical Notes, op. cit.) for giving a perfect cross
country comparability of GNP per capita estimates.

The data for share of manufacturing value added
in GDP (SMVA) in 1990 for all those countries are

Table 4. Sample of Countries and Categories

Country name | By income group | By major category

Bangladesh Lower income
[ndia economies
Kenya
China
Pakistan
Sri Lanka
Indonesia
Zimbabwe

Developing countries
and (LDCs) territories

Philippines Middle income LDCs

Colombia
Paraguay
Ecuador
Tunisia
Thailand
Turkey
Chile
Mauritius
Malaysia
Venezuela
Brazil

Major exporters of
manufactures(LDCs)
Mexico
Portgual

Korea, Republic
Greece
Yugoslavia

Isreal Major Manufaction
Honkong High income but Exporting Economies
Singapore classified by the UN. |(LDCs)

Cyprus or otherwise regarded
by their authorities

as developing
Source: Compiled from WDR, 1992, World Bank &
UNCTAD’s Handbook of International Trade and Develop-
ment Statistics, 1992. U.N.

collected from Handbook of Industrial Statistics,

1992 of UNIDO. These are given in percentage
terms for 1990.

In the analysis, a measure of trade policy or trade
orientation of the economies has been used. We
have used a variable named Trade Concentration
Ratio (TCONC) as this measure. It is sum of
exports and imports over all commodities i.e., total
trade as a percentage ratio of GDP of every
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Table 5. Country-wise Aggregate Intra-industry Trade Index (In manufactures) with Different Country-groups &
Different Macro-aggregates, 1990

ID

1G

. . . . Iw T(X+M) in miln.$
COUNTRY NAME (“(Ti‘e‘;‘gzp”;‘;h (Ig;‘;fg;‘i;g‘h (T index with_total export & |, B g | TCONC
World) import with world o
country) country)
MEXICO 0.49 0.57 0.53 54877.957 2490 0.2308
SINGAPORE 0.5 0.79 0.73 113520.278 11160 3.2809
SRI LANKA 0.2 0.18 0.24 4526.072 470 0.6243
INDONESIA 0.14 0.38 0.25 47512.386 570 0.4428
YUGOSLOVIA 0.64 0.2 0.7 33306.192 3060 0.4046
KOREA REPUBL 0.48 0.43 0.53 134859.408 5400 0.5705
TUNISIA 0.26 0.37 0.31 8974.433 1440 0.81
TURKEY 0.25 0.6 0.38 35260.088 1630 0.3654
CHILE 0.09 0.29 0.16 15544.33 1940 0.5593
CYPRUS 0.11 0.38 0.18 26236.106 8020 4.7702
INDIA 0.4 0.38 0.43 41657.974 350 0.1637
THAILAND 0.37 0.54 0.45 56375.383 1420 0.7032
PORTUGAL 0.47 0.09 0.5 41826.55 4900 0.7361
COLOMBIA 0.2 0.38 0.26 12353.578 1260 0.3004
HONGKONG 0.4 0.36 0.51 111499.647 11490 1.8686
ISRAEL 0.73 0.38 0.64 27376.384 10920 0.5146
VENEZUELA 0.3 0.52 0.41 23583.569 2560 0.4886
ARGENTINA 0.41 0.55 0.58 16428.193 2370 0.1762
CHINA 0.29 0.67 0.57 115436.543 370 03164
ECUADOR 0.07 0.14 0.06 4518.257 980 0.4153
PARAGUAY 0.44 0.16 0.2 2307.307 1110 0.4387
GREECE 0.27 0.56 0.34 27787.821 5990 0.4799
BRAZIL 0.49 0.39 0.54 53871.983 2680 0.1301
ZIMBZBWE 0.23 0.46 03 3322.439 640 0.6257
PHILIPPINES 0.26 0.34 0.36 21132432 730 0.4818
PAKISTAN 0.08 0.15 0.09 12877.825 380 0.3628
MALAYSIA 0.5 0.72 0.6 58702.269 2320 1.3845
MAURITIUS 0.16 0.21 0.18 2916.717 2250 1.3956
BANGLADESH 0.06 0.29 0.36 3774.835 210 0.165
KENYA 0.06 0.55 0.82 3156.348 370 0.4186
Source:

(a) World Development Report, 1992, Table-3: Structure of Production Handbook of International Trade & Development
Statistics, UNCTAD; Table-6.1: Basic Indicators (b) World Debt Tables, Vol.2(Country Tables), 1992-93 & World Bank

Publications.

country. This gives an idea for comparing the

levels of trade restrictions of different countries at

same point of time using trade data as circum-
stantial evidence. There are other measures of trade
policy interventions like trade intensity ratios as a
proportion of GNP, total trade as a ratio of GNP.
These are beyond the scope of our study.) All

5) For a comprehensive account of these alternative mea-
sures, see Brian J. Aitken's ‘Measuring Trade Policy
Intervention, A Cross Country Index of Relative Price

these figures/data are given in Table 5.

Dispersion’, Policy Research Working Papers, A Macro
economic Adjustment and Growth, Country Economies
Department, The World Bank, January 1992, WPS
838. David Dollar has taken the cases of 95 LDCs for
addressing the issue of trade orientation and growth

for these countries in his paper ‘Outwardoriented De-

veloping Economies Really do Grow More Rapidly:
Evidence from 95 LDCs, 19761985, Economic De-
velopment and Cultural Change, 1991, vol. 40.
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Computation Formula for IIT Index

The formula that has been used in computation of
intraindustry trade share in total trade of a country
is that given by Grubel and Lloyd (1975). In my
analysis, we have made use of unadjusted
GrubelLloyd uncorrected index [GL(U)]. Since our
contention is to study the empirical evidence of IIT
of these countries, not to analyze methodological
hypothesis and problems affecting IIT, GL(U) is
used for computational purpose.

Suppose

Xi = exports in product category i,
Mi = imports in product category i.

Then, inter - industry trade or trade in different
goods of different industries is defined as the
absolute value of the difference between exports
and imports in product category i, i.e., |Xi - Mil.
Thus, intraindustry trade or trade in identical
products is the value of total trade remaining upon
subtraction of the amount of Heckscher-Ohlin
trade. Thus,

IITi = (Xi+Mi) - [Xi - Mi| (1.a)
In percentage terms, GL (U) is given by

[ (Xi+Mi) —|Xi-Mi]
GL(U) = .100%  (1.b)
(Xi+Mi)

If there is no IIT, one of Xi or Mi will take ‘zero’
value hence GL(U)=0, as Xi or Mi is zero. For
Xi=Mi, all trade is intraindustry trade and hence
GL(U)=100%. The above index gives productwise
index of IIT. This is used for computations of
product-wise index of all SITC 5-8 at 2-digit level
for each of the 30 countries.®) Our purpose is to
measure aggregative IIT index for each of the 30
countries. As this has been discussed in Vollrath

6) The tables of product-wise indexes computed are not
reported here for want of space. However, those are
available from the author upon request.

(1991), Vona (1991), Tharakan (1984, 1986) a
simple arithmetic mean or average of 2-digit
commodity wise IIT, values will overestimate the
degree of such trade as it associates equal weight or
relative importance to all 2-digit categories. It
might be possible that all the product groups might
not have equal share or relative importance in total
trade for each country. In this case, a simple mean
will impart a measurement bias in the calculations
of indices. So we make use of weighted formula of
Grubel and Lloyd (1975).

For some aggregation level, the IIT index is given
for a country j, by

3 (Xt M)— 21X~ M)
NTj=—= E
2 (Xi+ M)

(1.c)

It contains all 2-digit product groups or com-
ponents from 1 to n.

Formula (1.b) is used to calculate the IIT value for
each 2-digit product category and formula (1.c) is
used to compute the aggregate index over all
product categories at 2-digit level of SITC. In our
analysis, trade of each country with developed and
developing country groups are analyzed and IIT
with these country groups is calculated separately
at the aggregate level. The developed country
groups, as given in U.N. commodity trade sta-
tistics, include North America Developed, Asia
Developed, Europe Developed ie., European
Economic Community (EEC) and European Free
Trade Association (EFTA) and Oceania Developed
(Australia and New Zealand). The developing
country group includes other America Developing
(Latin America Integration Association - LAIA);
Asia developing, other Asia, Oceania developing,
Africa developing, Europe developing.

Formula (1.c) is used to calculate aggregative IIT
index with these country groups. ID is the IIT
index of each country with developed country
group, IG is that for each country with developing
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economies; IW is IIT of each country with world as
a whole i.e., at global level. Table 5 gives each of
these indices for each country for 1990. These are
our dependent variables in regression analysis.

ESTIMATION PROCEDURES AND
REGRESSION RESULTS

Overview of the Analysis

In the previous sections, we identified a set of
hypotheses relating to country features of in-
traindustry trade that might be inferred from a
range of models of IIT and investigated econo-
metrically. Acquainted with the problems of mea-
suring IIT in other econometric works and the
problems of proxying the potential independent
variables, we are now carrying out our econometric
analyses. Testing of the regression model of the
form (1) [see section 3] requires a specification of
the dependent variable to be explained and a
functional form of the equation to be fitted to the
data set. In present study, the dependent variable is
IITj as given in (l.c) or some variations of it. We
have used three alternative estimation procedures
viz.,, Ordinary Least squares (OLS), Weighted
Least Squares (WLS) and Nonlinear Least Squares
(NLS) utilizing a logistic function, and logit
analysis of same logistic function with WLS and
OLS (see Technical Appendix at the end of the
paper). A simple ordinary least squares estimation
for a linear specification using the standard IITj
index of (1.c) is the most common approach that
has been tried here.

There is rationale behind using alternative
approaches. Since our measure of the degree of
intraindustry exchange is a pure index with trun-
cations of the continuous distribution from 0 to 1,
the direct use of the measure as the dependent
variable might yield a biased coefficient estimate.
The index takes values within 0 to 1 range and no
guarantee, whatsoever, exists that the predicted

values of the regression equation will fall within
this range when linear or log-linear functions are
used. Following this logic and since in the obser-
vation of countries and commodity groups, there
are values of zero (inter industry specialization)
more frequent than 1 (complete IIT) i.e., there is
either no trade in a particular product or there is no
intraindustry specialization rather inter industry
specialization; it indicates the importance of zero
observations. Linear or log-linear equation gives
values outside 0 and 1. Logistic function does not
have this shortcoming.

The logistic function can also be transformed into
a logit specification provided the IIT index does
not take exactly 0 and 1 values which is the case
for our sample countries. In fact, all the values of
IIT index fall within 0 and 1, no being exactly
equal to either of the extremes. In this case, the
logit transformation of IIT; i.e., [In IITj/(1 - IITj)]
is the dependent variable. Thus the problem of
overestimation where an equation fitted by OLS
methods can generate estimates of IIT that are
outside the feasible interval is avoided.

Although the OLS method per se and the OLS
with the logit of the index yield estimates that can
avoid some problems mentioned above, in a cross-
sectional analysis, the problem of heteroscedasticity
(i.e., unequal variances) is always present.”) In that
case, weighted least squares (WLS) are used, where
both the dependent and independent variables are
weighted by choosing an appropriate weight. This
helps in avoiding heteroscedasticity problem. In
this study, WLS estimation procedure is used by
choosing the proper weights. However, the re-
gression analysis gives some insight about the
determinants of IIT in a cross - sectional study. In
the light of data deficiencies, quality of data and
proxy problems for the potential explanatory
variables, greater attention and care is needed for

7) See Gujarati, D.N., Basic Econometrics, Chapter 11,
Part II, MCGraw Hill, Second Edition, 1988.
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technical sophistication that is beyond the scope of
the study. We now present the alternative model
estimations and results. As mentioned previously,
IW, ID and IG are the dependent variables in the
regression analysis.

Regressions and Results

(a) OLS estimation procedure using ID (intra
industry trade with developed country group) does
not give a good overall fit.In the cross - section
analysis, there is problem of hetro kedasticity
because here we deal with members of a population
at a given point in time. For example, in present
study we are considering different countries of
different sizes, levels of development as proxied by
per capita GNP (PCGNP). From our calculations of
IIT index of these countries with different country
groups (i.e., ID, IG and IW as mentioned earlier), it
is evident that there is considerable variability in
the IIT indices between countries in different
income categories. If we were to regress IIT indices
on the GNP, PCGNP, we would like to make use of
the knowledge that there is considerable in-
tercountry variability in IIT indices among dif-
ferent income groups. In that case, estimation
procedure is to be so devised that observations
coming from populations with greater variability
are given less “weight” than those coming from
populations with smaller variability. In fact, by
dividing the sample of 30 countries according to
PCGNP (i.e., those below or equal to PCGNP U.S.
$635, those within the range $635 - $7911 and
those above $7911) and also according to GNP
classes and calculating the standard deviation of
IIT indices (ID, IG, IW) over this classes or income
groups, we have seen that these indices vary over
these groups. For PCGNP classes, standard devi-
ation around mean values of ID, IG increases as
one moves over to higher PCGNP classes. Vari-
ance of IW falls unidirectionally from lower to
higher PCGNP classes. For GNP classes, same

thing occurs except the case of IW where no
discernible pattern is found. This rationalizes the
use of Generalized Least Squares estimation pro-
cedure of Weighted Least Squares. WLS estimates
using different weights give the good overall fit
and high values of coefficient of determination
(Adjusted R?). Different weights like GNP,
PCGNP, and Square root of them have been used
in alternative WLS estimations.8)

(b) WLS estimation procedure: In WLS estimation
of linear specifications of regression of ID with
GNP, PCGNP, TCONC, SMVA all the important
variables are highly significant (except GNP) with
expected signs. The result is presented below in
Table 6. The WLS estimates improve the overall fit
of the equation giving more explanatory power
with the coefficient of determination being 0.88.
The result is presented below implying all the
variables are significant at 5% level except SMVA.

Taking IG (intraindustry trade index with devel-
oping country group) as dependent variable and
using same set of explanatory variables and weights
as Square root of PCGNP (SPCGNP) we get the
results given below in Table 8 where GNP and
PCGNP is not significant (although have expected
signs) but TCONC and SMVA is highly significant
with TCONC having positive sign as opposed to
earlier results and R*=0.82.

Table 6. Dependent Variables 1D, Method: WLS;
Weights SGNP = Squreroot of GNP R = 0.88

Variable | Coefficients | T Statistics | 2 tail
significance
Constant 0.1355597 1.644206 0.11
GNP 0.000003 | 2.0073612 0.05
PCGNP 0.0000406 | 4.5451171 0
TCONC 0.106117 | -2.0110083 0.05
SMVA 0.005411 | 1.8393133 0.07

F Statistic = 52.35264

8) In OLS the assumption of homoscedasticity means equal
variance i.e., E (uiz) =82, Vi=1 eeeeee n, where u; is
disturbance term. In Heteroscedasticity problem,
conditional variance of Y; increases as X (independent)
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Table 8. Dependent Variables IW, Weights = SPCGNP

R’=0.82 F Statistic = 33.584 R*=0.97 F Statistic = 43.04
Variable | Coefficients | T Statistics | . 2 tail Variable | Coefficients | T Statistics | . 2 tail

significance significance
Constant | -0.0166883 | -0.0844636 0.93 Constant | -0.2612333 | -2.794161 0.01
GNP 0.0000002 | 0.4025717 0.29 GNP 0.00000003 | 0.8492018 0.404
PCGNP 0.0000079 | 0.6991552 0.19 PCGNP 0.0000308 | 5.6167888 0
TCONC 0.0635146 | 2.4378214 0.02 SMVA 0.022906 | 7.2103711 0
SMVA 0.0120136 | 1.8052509 0.08 TCONC -0.0175571 | -1.4147332 0.162

Taking IW and IG (IIT of each country with the
world as a whole) as the dependent variable and
using Square root of GNP (SGNP) and SPCGNP as
weights we get the following results. The overall fit
is good. Most of the important variables are
significant highly with expected signs. Results are
presented in Tables 8 and 9 below. TCONC has the
negative sign but it is insignificant. Taking log
(GNP) and log (PCGNP) in the regression model
with TCONC and SMVA, we get R?=0.97.

In above set of regressions, the model includes
four explanatory variables viz.,, GNP, PCGNP,
SMVA (share of manufacturing value added in
GDP) and TCONC. The variable SMVA has the
expected sign and is significant in all the
estimations. It follows from the theory per se that
SMVA would have a positive effect on IIT share.
The point that is worth mentioning is that in these
estimations TCONC has the positive sign on its
coefficients although the significance level varies.

increases. Variances of Y; (Dependent) are not the
same). In econometric studies, & i is not known (8is
heteroscedastic variance), for using proper weights in
WLS some plausible assumptions are made about § .
In our case, we can assume that (i) & is proportional
to square of explanatory variable PCGNP is GNP. Thus
8= & Xi. In this case, the weights GNP or PCGNP are
appropriate. If assumption is (ii), E (u®) = 6% X; i.e.,
variance of u; is proportional to PCGNP, GNP itself,
then 87 = 6 %X.. Here weights square root of GNP,
(SGNP) or square root of PCGNP (SPCGNP) are
appropriate. Thus using some plausible assumptions,
which are supported by our observations, about the
nature of &, proper weights are found that can make
the disturbances in the transformed data homeoscedstic.

Table 9. Dependent Variables IG, Weights = SPCGNP
R’=0.63

Variable | Coefficients | T Statistics | . 2 tail
significance
Constant 0.3095281 3.748 0.001
GNP 0.0000003 0.845 0.201
PCGNP 0.0000006 0.638 0.43
TCONC 0.0398236 1.351 0.118

Thus, in using weighted least squares (WLS)
estimation procedure, the overall fit and the
explanatory power of the fitted equation is good
and most of the important variables are significant
with expected sign usually. We now present the
result of another estimation procedure.

(¢) Nonlinear least squares (NLS) using logistic
Junction. The rationale for using such procedure is
described earlier in this section. The functional
form of this logistic function is given in the
technical appendix. Here we present the results
below in Tables 10 and 11 for ID and IG
respectively.

Since the value of GNP and per capita GNP
(PCGNP) are quite large as compared to that of IIT
indices, logarithmic values of GNP and PCGNP are
taken for compressing the extreme values on
outliers. In the estimation, all the variables are
significant except TCONC. The important variables
have expected sign except for TCONC where
negative sign as in earlier studies are found. R? for
regressions with ID as dependent variable is 0.60
and for IG, however, all the variables are also not
significant.?)
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Table 10. Dependent Variables ID, Methods : NLS R* =

0.60 Iteration : 20

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant 1122.4117 0.7741 0.44

Log (GNP) | 0.1756716 1.713 0.09

Log (PCGI) | 0.4675299 3.7839 0

TCONC -0.1769904 | -1.1586 0.2

SMVA 0.0421065 2.4255 0.02

Table 11. Dependent Variables 1G, Methods : NLS R?=

0.60 Iteration : 13

Variable | Coefficients | T Statistics | . 2.2
significance
Constant 3487421 | 0.70733 0.48
Log (GNP) | 03067633 |  2.4698 0.02
Log (PCGI)| 0.0318268 | 02116 0.01
TCONC | 03093553 | 17413 0.09
SMVA 0.0065976 |  0.2999 0.5

(d) Logit Analysis with WLS procedure: In an
alternative estimation procedure, the logit analysis
of the same logistic with WLS is done. Use of this
estimation procedure would involve redefining the
dependent variable of the regression equation. The
logistic function is more appropriate as the
dependent variable takes values between 0 and 1
(See Technical Appendix).

Logit transformation of IIT is the dependent
variable. Loertscher and Wolter (1980) have
applied the WLS method using y/IITj(1 - IITj) as
the weights for explanatory variables but not
weighting the dependent variable. These weights
have been used in the present study just for
comparability of results with estimation procedures
of other studies.

The dependent variables are

Z1 =Log (ID/1 - ID)
72 =Log (IW/1 -IW)

9) Alternative NLS using proportional functional form is
given in Appendix below.

and
Z=Log (1G/1 - IG)

These are logit transformations of the IIT indices.

Although the ordinary least squares with the logit
of the index yield unbiased estimates, they can
have the problem of heteroskedasticity in the cross
sectional analysis. To avoid this, both dependent
and independent variables are weighted by the
square root of IITj (1 - IITj) at the aggregative level
for IIT with each country group before a least
square method is performed. If, in general, the logit
transformation of the IIT index is denoted by LIIT
= log (IITj/1 - 1ITj), the functional form of weighted
regression is as follows:

LIITj* =alWj* + a2 PCGNPj* + a3 GNPj* + a4
TCONCj* + a5 SMVAj*
where Wj* = /11Tj (1 - II'Tj) and the superscript ‘*
denotes that the variable is weighted
by Wj*_m)
The weights used here are
K1 =/ID(1-ID) for Z1,
K2 = /IW (1 - 1W) for Z2;
K=yIG(1-1G) for Z

Selective results are now presented in tables
below.

In Table 12 below, we give the OLS and
corresponding WLS results with these logit
transformations. All the variables are significant
when the dependent variable is Z with the expected
signs quite consistent with the earlier results of
alternative estimation procedures.!1)

So far participation in integration schemes has not
been introduced in our regression analysis. The
‘INTEGRATION’ variable as specified in equation

10) The logit transformation of the index of IIT has a
variance of [I/IITj(1-1Tj)] (see Bergstrand, 1983, pp.
240-242).

11) We do not report all the results for other speci-
fications. However, those are available from the
author upon request.
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Table 12. Corresponding WLS with Weights = K, R* =
0.32

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant -1.0439973 -1.7155 0.089

GNP 0.0000003 2.0958 0.046

PCGNP 0.0000149 0.2087 0.236

SMVA 0.0100824 0.3821 0.506

TCONC 0.3393205 1.3435 0.112

(1) in earlier section is set aside. The sample
countries considered participate in preferential
trade groupings and/or integration schemes. For
example, in our sample, ‘ASEAN’ is ‘Association
for South East Asian Nations’ group comprising of
Indonesia, Malaysia, Philippines, Singapore, Thai-
land whereas Bangladesh, Pakistan, India, Sri
Lanka fall in the ‘SAARC’. ‘SAARC is the
regional grouping “South Asian ASsociation for
REgional Cooperation”. The ‘LAIA’ is Latin
American Integration Association. This group
includes Argentina, Brazil, Chile, Mexico, Para-
guay. ‘Bangkok Agreement’ includes Bangladesh,
India, Korea, Republic and Sri Lanka.

In this study, we focus on two major integration
schemes viz., ASEAN and LAIA. Since some of
the South Asian countries like India, Bangladesh,
Sri Lanka also fall in two groups like SAARC and
Bangkok agreement, we do not consider them as
the true effect may not be captured. Moreover,
these two groups viz. the ‘ASEAN’ and the ‘LAIA’
groups include major exporters of manufactures
from developing countries.

We introduce two ‘Dummy’ variables separately
in separate regressions. One dummy is dummy for
ASEAN (DA) and the other is dummy for LAIA
(DL). Dummy takes the value ‘1’ for participation
in integration schemes and ‘0’ otherwise. Thus, the
regression equation to be estimated is of the
general form.12)

12) See Section 6.3, Chapter 6, Econometric Methods, J.
Johnston, Third Edition, 1985, McGraw Hill.

IITj = a1+ a2Dj+ (a3+a4Dj) GNP+ o5 PCGNP
+ @6 TCONC + a7 SMVA
where
IITj = HT index of jth country with
different country groups devel-
oped and developing.

Dj = DA and DL for the countries
concerned.
and
Dj =1 for being included in ASEAN or
LAIA.
= (, otherwise.

In this equation, @2 is the differential intercept
and a4 is differential slope coefficient. The slope
dummy is associated with GNP because partic-
ipation in integration scheme means expansion of
market size that is proxied by GNP (and/or GDP).
This expansion creates the scale effect. We now
present the results in Tabular form. Table 13 below
summarizes the result for ‘DA’, where GNPA = Dj.
GNP when Dj = DA. All the variables are significant
and overall fit is given by coefficient of deter-
mination R*=0.89.

With IW as the dependent variable and SGNP and
SPCGNP as the weights the results obtained are
given in following tables. The important variables
are significant and R’ is as high as 0.93 in both
cases.

For the LAIA dummy variable, the dummy is DL

Table 13. Dependent Variables 1D Methods : WLS ;
Weights = SGNP = Square of GNP R* = 0.89

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant 0.149344 1.8209 0.082
GNP 0.0000002 2.0557 0.051
GNPA -0.0000004 2.0355 0.053
PCGNP 0.0000456 4.8874 0
TCONC -0.1751086 -2.8949 0.008
SMVA 0.0051196 1.8235 0.081
DA 0.400237 2.2234 0.036
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Table 14. Dependent Variables IW, Weights = SGNP R®
=0.93

Variable | Coefficients | T Statistics | . 2'ta11
significance

Constant 0.3153803 2.0319 0.054
GNP 0.0000012 2.8776 0.009
GNPA -0.0000004 -1.9077 0.062
PCGNP 0.0000213 2.476 0.02
TCONC -0.0490299 -0.8786 0.2
SMVA 0.0088178 3.4041 0.002
DA 0.3050624 1.8369 0.071

Table 15. Dependent Variables ID, Weights = SGNP R®
=0.89

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant 0.0803078 0.9484 0.353
GNP 0.0000016 0.3508 0.02
GNPL 0.0000011 0.5898 0.561
PCGNP 0.0000341 3.7152 0.001
SMVA 0.008427 2.6202 0.015
TCONC -0.0795201 -1.5182 0.1
DL 0.0549892 0.6127 0.52

Table 16. Dependent Variables IG, Weights = SGNP R
=(.81

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant 0.258534 2.1394 0.41
GNP 0.0000006 2.3304 0.02
GNPL -0.6000007 -2.2892 0.03
PCGNP 0.0000127 0.9669 0.2
SMVA 0.0013946 0.30386 0.26
TCONC 0.1464455 1.9593 0.06
DL 0.2739366 2.1389 0.04

Table 17. Dependent Variables IW, Weights = SGNP R’
=0.93

Variable | Coefficients | T Statistics | . 2 tail
significance

Constant 0.0815246 1.0391 0.31
GNP 0.0000003 2.0072 0.05
GNPL -0.0000001 -0.6697 0.06
PCGNP 0.000017 1.999 0.05
SMVA 0.0103817 3.4836 0
TCONC 0.0167101 0.3443 0.5
DL 0.1180886 1.42 0.1

and GNPL=GNP.DL where Dj=DL. Like the
‘ASEAN’ dummy, this is also significant and the
adjusted R squared value is high giving a good
overall fit. The results for ID, IG, and IW are
presented in the following tables.

In the next section, we summarize the im-
plications and interpretations of these results. For
all the models, the overall fit is good and the signs
are (more or less) as expected.

Principal Findings

It is evident from our analysis that in contradis-
tinction with the Havrylyshyn and Civan (1983,
1985) and Balasa & Bauwens (1987) and Lee
(1988) and Bergstrand’s (1983) investigation, this
analysis has been limited to developing countries
exporting manufactured products. These develo-
ping countries are not at the same level of
development. Some fall in the low - income
categories and some in the middle - income
categories (according to World Bank Development
Report). As opposed to most of the studies e.g.,
Tharakan (1984), Balassa and Brauwens (1987),
Lee (1988), Bergstrand (1983), etc., which studied
either industry features of IIT or a combination of
country and industry features, the present study
focuses solely on country characteristics of IIT
with reference to hypotheses derived from theories
of intraindustry trade. All the hypotheses put
forward have been confirmed by the results and the
explanatory power (overall goodness of fit) of the
regression equation is high in alternative estimation
procedures.

Firstly, the extent of intraindustry exchange
increases with the level of economic development
(proxied by per capita GNP) and the size of the
domestic market (proxied by GNP or logarithmic
values of GNP. In turn, while according to the
Harryhyshyn and Civan study participation in
integration schemes contributes to the explanation
of intraindustry trade, this does not hold true in all
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the cases in this study if more appropriate
specifications are considered.

Considering the ‘ASEAN’ dummies, its intro-
duction gives the slope coefficient a negative sign
[i.e., coefficients of GNPA in the tables] for
intra-industry trade with developed, developing
countries and world as a whole, although the
coefficients are not always statistically significant
at a high level of significance.

For the LAIA (successor to LAFTA) dummies,
the slope coefficients have negative sign for
intraindustry trade with developing countries and
with the world except in the case of trade with DCs
where it has a positive sign. The interpretations that
can be put forward runs as follows. At the micro
level, a lower trade barrier implies more IIT. For
membership in preferential trade groupings, the
effect is not obvious as high trade restrictions
outside the group may lower the IIT levels a la
trade diversion. While internal trade preferences
may lead to trade creation, the net effect depends
on the relative strength of these two factors viz.,
trade creation internal to the union and trade
diversion external to the ‘group’. Thus the effect of
common market schemes is a mixed one. LAIA
scheme does not have a significant impact on ID as
opposed to Balassa (1979), Wilmore (1978).

While these studies found a positive significant
effect due to preference and complementation
agreements, in this study the sign of the coefficient
are negative for IG and IW. It is likely that trade
diversion in LAIA cases is much higher so that it
offsets the trade creation effect. For trade creation,
a rise in bilateral or multilateral IIT index with
member countries would cause global IIT to
increase (i.e., IW to increase) without causing IIT
with outside countries to decline. For trade
diversion, the effect is not determinate. For
ASEAN dummies, all the slope coefficients have
negative sign implying the stronger effect of trade
diversion outside the group.

The proliferation of South - South integration

arrangements in the postwar years is an indication
of desire to promote South - South trade. Of current
integration schemes worldwide, fifteen are South -
South agreements that affect directly about seventy
developing countries. From the economic stand-
point, it is believed by the member countries that
this would strengthen the bargaining power of
small open economies in international markets as
there are alleged asymmetries in the distribution of
the gains from North - South trade. In fact, the
developing economies initiated many of this
arrangement as a part of their inwardlooking trade
strategy. Any positive effect that these trade
preferences provides to intraSouth trade might
displace (as a substitute) an equivalent amount of
trade with the developed world and lessen the DC
vis-a-vis LDCs trade.

Moreover, the integration scheme creates op-
portunities for dynamic gains like economies of
scale rising with widening of market access. Trade
creation occurs when the relatively low cost
imports removed the relatively high cost producers
in the home market as opposed to trade diversion
where the high cost imports replace the otherwise
relatively low cost inputs.

Given these issues, the reasons for the apparent
inability to stimulate trade expansion via this
system of trade preferences are many. These are
small market sizes, low incomes and poorer
markets, restricted opportunities for regional spe-
cialization and economies of scale through an
inwardlooking development strategy, even when
pursuing multilateral agreement to liberalize trade
by the outward oriented economies such as those of
ASEAN.

Thus, trade diversion might possibly be more
important than trade creation and integration has
not yielded scale effects [Willmore (1978)].

So far as the effect of PCGNP as a proxy for
stages of development is concerned, this is always
highly significant with expected positive sign in all
regressions. This is in conformity with Linders’
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hypothesis (1961). It is linked to the demand side
of product diversification and heterogeneity.
Higher PCGNP means more varied demand and it
is a pre condition for the product heterogeneity that
underlies IIT theory.

SMVA i.e., share of manufacturing value added in
GDP gives a simpler extensive aspects of “in-
dustrial maturation”. The regression result shows
that it has the expected positive sign with
significant coefficients. This captures the supply
side effect of industrial advancement.

Havrylyshyn and Civan (1983) and other studies
used Herfindahl index of concentration of
manufactured good exports. Moreover, since the
share of manufactured exports of these countries
are increasing (as given by figures in tables in the
previous section), the SMVA could as well serve
the purpose.

So far as the effect of trade orientation variable is
concerned, the sign of the coefficient of TCONC
variable is negative for intraindustry trade with
developed country groups. This can be analysed as
follows: with the rapid industrialization process at
work, as all these economies are pursuing an
industrialization - led growth and gradually shifting
towards manufactured production, they are pro-
tecting the infant industries by shifting the higher
cost regional products from competition outside the
region. Thus the protection given to these nascent
industries helps creating a mature industry in the
long run that through dynamic and static scale
economies becomes eventually competitive with
foreign producers. Thus, this temporary intervention
helps establishing industries that could not be
established by the private producers in the face of
foreign competition (from established firms). After
achieving this competitiveness, these countries tend
to export manufactured or industrial goods. Con-
trary to the findings of Balassa (1979), Balassa
(1986), Balassa and Bauwens (1987), the trade
orientation variable has opposite sign with its
coefficients. Thus, the establishment of a manu-

facturing base through less openness to trade via
trade restrictions will create potential for in-
traindustry exchange in manufactured goods.

For the developing country group, TCONC is
positively related to IG. This may imply that for
intradeveloping country trade, there is more scope
for - intraindustry specialization and exchange to
occur in the event of their gradual shifts to
production of manufactured goods, the less the
trade restrictions between them. This emphasis on
enlarging mutual trade in manufactures is not
overly stated as there are long term prospect for
manufactures as compared to primary products, the
economies of scale to be gained in manufacturing
rather than in primary production and the possible
consequences of SouthSouth trade integration and
generalized system of trade preferences in manu-
factures (see H. Linnenmann, 1992).13)

Size (proxied by GNP) is less important in the
aggregate because it may have a ‘positive effect’
through scale economy effect (large economy may
permit greater opportunities for scale economies to
occur in individual industries) as well as ‘negative
effect’ because larger size means less border trade
i.e. small countries tend to do much more trading in
general than larger ones. Thus the net effect is not
determinate as the negative effect on IIT may
balance the positive effect of industry scale
economies and product differentiation.

Although the regression equations have high
explanatory powers, increased intercorrelation among
the explanatory variables (for example, the case of
GNP and GNP per capita in the analyses having
higher correlation between them) have reduced the
statistical significance of the individual regression
coefficients. The very high extreme values of GNP
and PCGNP have made the coefficients very small.
The logarithmic values compress the extreme
observations and the coefficients become pretty

13) Linnenmann, H. ed. ‘SouthSouth Trade Preferences,
The GSTP and Trade in Manufactures’, Sage Pub-
lications, 1992.



Cross-Country Analysis of Empirical Evidences of Intra-industry Trade in Manufactures for ~ 73

larger than before when estimated with these
logarithmic values. Thus, the analysis demonstrates
that the developing countries can increasingly
participate in intraindustry trade as they reach
higher stages of economic development.

TECHNICAL APPENDIX

The Logistic Functional Form:14)

It is generally given by the following functional
form

k
y= (A.11)
1+aexp

where a, b and k are parameters to be determined.
From equation, it is clear that higher b implies
higher rate of approach of Y to the ceiling k. In our
sample Y is the IITj index for each country; and
0<IITj<1. Since IITj never reaches 1, specifying
k=1 we get the logistic functional form as

1
ITj= T (A.1.2)
1+a.exp

where

IITj = intraindustry trade index of country j with
different country groups i.e., ID, IG, IW
in the study and x; is the vector of the
explanatory variables.

Logit Transformation of Logistic Form

Logit transformation of IITj is given by

1ITj

LIITj = In (—
1-IITj

(A2.1)

14) See Johnston, J., ‘Econometric Methods’, Chapter 3,
3rd edition, 1985.

Following Bergstrand (1983), in a logit model of
this type i.e.,

1ITj
In(————)= AX;+y
1-IITj

(A2.2)

where LIITj varies between ~o and +o and the
regression equation is linear (Xj is vector of
explanatory variables), OLS implies E(Uj)=0,

1
but var (Uj) = ———————
[IITj (1-IITj)]

Uj is the error term in an OLS regression of LIITj
on a vector of independent variables (assuming IITj
is drawn from a sample of one).

In a model like (A.2.2), IITj is an observed
proportion say n;/m; where

il

m; = number of observations corresponding to x;

i.e., generating IITj

n; = number of “successes” i.e., number of trans-
actions generating I1ITj (a proportional

share).
If m; is large, U; has the property

() E(Uj)=0and
1

(i) var (Uj)=
mj[IITj (1-1ITj)]

Assuming mj=1 means

1
Var(Uj) = ————
Tj(1-ITj)

To avoid heteroskedasticity, all the variables are
weighted by v 1ITj - (1 - IITj) i.e., standard deviation
of the disturbance and then OLS is applied to the
weighted data.



74  The Korean Journal of Policy Studies

Bibliography

Korean

Lee, Young Sen 1989. “A Study of the Deter-
minants of Intralndustry Trade Among the
Pacific Basin Countries”, Review of World
Economics, Vol. 125,

Non-Korean

Balassa, Bela and Luc Bauwens. 1988. “The
Determinants of IntraFuropean Trade in
Manufactured Goods”, European Economic
Review, 32.

Balassa, Bela and Luc Bauwens. 1988. “InterIndus-
try and Intralndustry Specialization in Manu-
factured Goods”, Review of World Eco-
nomics, Band 124.

Balassa, Bela. 1986. “Intralndustry Specialization:
A Cross Country Analysis”, European Eco-
nomic Review, 30, No. 13.

Bergstrand, J. H. 1983. “Measurement and Deter-
minants of Intralndustry International Trade”,
in Tharakan (ed.), IntraIndustry Trade.

Bergstrand, J. H. 1989, “The Generalized Gravity
Equation, Monopolistic Competition and the
Factor Proportions Theory in International
Trade”, Review of Economics and Statistics, 71.

Bergstrand, J. H. 1990. “The HeckscherOhlin Sam-
uelson Model, The Linder Hypothesis and the
Determinants of Bilateral IntraIndustry Trade”,
The Economic Journal, 100, December.

Corden, W. M., “Recent Developments in Trade
Theory and Policy” - Chapter 1 of D. Greena-
way et al. Current Issues in International Trade
Theory and Policy, Chapter 1, Introduction.

Culem Claudy and Lars Lundberg. 1986. “The
Product Pattern of IIT: Stability Among
Countries and Over Time”, Review of World
Economics, (WWA), Band 122.

Ethier, W. 1979. “Internationally Decreasing Costs
and World Trade”, Journal of International

Economics, 9.

Finger, M. J. 1975. “Trade Overlap and IntraIndus-
try Trade”, “
581-589.

Glejser, H. 1983. “Intralndustry and InterIndustry
Trade Specialization: Trend and Cycle in the

“E.E.C. (1973-1979)", Tharakan (ed.), Intra-
Industry Trade.

Greenaway, David. 1983. “Intralndustry Trade and
InterIndustry Trade in Switzerland”, Review
of World Economics (WWA), Band 199, Heft
1, 1983.

Greenaway, David and Chris Milner. 1983, “On the
Measurement of Intralndustry Trade”, The

Economic Inquiry”, Vol. 13, pp.

Economic Journal, 93, December.

1984. “A CrossSection Analysis of Intralndustry
Trade in the U.K.”, European Economic
Review, 25.

Hanink, M. Dean. 1990. “Linder, Again”, Review
of World Economics, Vol. 126.

Globerman, Steven and James N. Dean. 1990.
“Recent Trends in HIT and Their Implications
for Future Trade Liberalization”, Review of
World Economics, Vol. 126.

Gujarati, D. N. 1988. “Basic Econometrics, 2nd
Edition”, McGrawHill Book Company.

Havrylyshyn, O. and M. Wolf. 1989. “Recent
Trends in Trade Among Developing Coun-
tries”, European Economic Review, 21.

Havrylyshyn, O. and E. Civan, 1983. “Intralndustry
Trade and the Stage of Development: A
Regression Analysis of Industrial and Develo-
ping Countries”, in Tharakan (ed.), Intra
Industry Trade.

Havrylyshyn, O. and Engin Civan. 1985, “Intraln-
dustry Trade Among Developing Countries”,
Journal of Development Economics, 18.

Havrylyshyn, Oli. 1985. “The Direction of Develo-
ping Country Trade: Empirical Evidence of
Differences Between SouthSouth and South
North Trade”, in Journal of Development
Economics, 19.



Cross-Country Analysis of Empirical Evidences of Intra-industry Trade in Manufactures for ~ 75

Hufbauer, Gay C. 1970. “The Impact of National
Characteristics and Technology on the Com-
modity Composition of Trade in Manufactured
Goods”, in R. Vernon (ed.) “The Technology
Factor in International Trade” (National

Bureau Conference Series No. 22), 1970, pp.

145-231.

Jacobsson, Staffan. 1988. “Intralndustry Speciali-
zation and Development Models for the
Capital Goods Sector”, Review of World
Economics, Band 124.

Johnston, J. 1984. “Econometric Methods”, 3rd ed.
McGrawHill Book Company, New York.

Jones, R. W. and P. B. Kenen. 1984. “Handbook of
International Economics”, Vol. 1, Amsterdam:
Elsevier.

Kierzkowski, H. K., “Models of International
Trade in Differentiated Goods” - Chapter 2 of
D. Greenaway ed. Current Issues in Interna-
tional Trade Theory and Policy.

Krugman, P. 1979. “Increasing Returns, Monopo-
listic Competition, and International Trade”,
Journal of International Economics, Vol. 9.

Krugman, Paul. 1980. “Scale Economies, Product
Differentiation and the Pattern of Trade”,
American Economic Review, 70.

Krugman, P. R. 1981. “Intralndustry Specialization
and the Gains from Trade”, Journal of
Political Economics, Vol. 89, 5.

Krugman, Paul, “Trade in Differentiated Products
and the Political Economy of Trade Liber-
alization”, in J. Bhagwati ed. Import Competi-
tion and Response (NBER).

Lancaster, K. 1980. “Intra-Industry Trade Under
Perfect Monopolistic Competition”, Journal of
International Economics, 10.

Lancaster, K. 1991. “The Product Variety Case for
Protection”, Journal of International Econom-
ics, No. 31.

Linnemann, Hans, ed. 1992. “South-South Trade
Preferences: The GSTP and Trade in Manu-
factures”, IndoDutch Studies on Development

Alternatives 9; Sage Publications, New Delhi.

Linnemann, Hans and Cees Van Beers 1988
“Measures of Export Import Similarity, and
the Linder Hypothesis Once Again”, Review
of World Economics, Vol. 124.

Lundberg, Lars 1982. “Intra-Industry Trade: The
Case of Sweden”, Review of World Eco-
nomics, 188, No. 12.

Lundberg, Lars 1988. “The Role of Comparative
Costs for Determining Inter and Intralndustry
Trade with Developing Countries”, European
Economic Review, 32.

Manrique, G. G. 1987. “Intra-Industry Trade
Between Developed and Developing Coun-
tries: The United States and the NICs”, The
Journal of Developing Area, 21, July.

Milner, Chris and D. Greenaway. 1988. “Intra-
Industry Trade: Current Perspectives and
Unresolves Issues”, Review of World
Economics, (WWA), Band 124,

Ocampo, Jose Antonio. 1986, “New Developments
in Trade Theory and LDCs”, Journal of
Development Economics.

Tharakan, P. K. M. 1984. “Intralndustry Trade
Between the Industrial Countries and the
Developing World”, European Economic
Review, 26.

Tharakan, P. K. Mathew. 1986. “The Intralndustry
Trade of Benelux with the Developing
World”, Review of World Economics, Band
122.

Vollrath, L. Thomas. 1991. “A Theoretical Evalu-
ation of All Trade Intensity Measures of
Revealed Comp. Advantage”, Review of
World Economics, Vol. 127,

Vona, Stefano. 1991. “On the Measurement of IIT:
Some Further Thoughts”, Review of World
Economics, Vol. 127.

Willmore, L.N. 1978, “The Industrial Economics
of Intralndustry Trade And Specialization”, in
Giersch ed.,, On the Economies of Intra -
Industry Trade, Tubingen, J.C.B. Mohr.



