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Abstract:

Intra-industry trade (IIT) is the simultaneous export and import of commodities that are classified in
the same industry group. The literature on IIT deals with horizontal IIT and vertical IIT, which are
concerned with trade of products that are at the same quality and those with different qualities,
respectively. Vertical IIT accounts for 80 percent of total IIT of Turkey, therefore this paper focuses
on vertical IIT. The aim of this study is to analyze the determinants of vertical IIT between Turkey and
9 major trading partners (namely, Belgium, France, Germany, Greece, Italy, Netherlands, Spain,
United Kingdom and United States of America) for the 1989-2002 period by using panel data
approach. The findings of this paper will shed a light on the future foreign trade policy of Turkey.
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1. INTRODUCTION

The importance of intra-industry trade (IIT), which is defined as the simultaneous export and import of
commodities that are grouped in the same industry, is constantly increasing in world trade. The
pioneers of IIT theory are Grubel and Lloyd (1975), Krugman (1981) and Helpman (1981), but many
other international economists have also contributed to the theory. In the last two decades the focus is
on the empirical tests of IIT for different industry and country groups.

The empirical literature on IIT distinguishes between the vertical and horizontal IIT. Vertical IIT is
defined as the two-way trade of commodities that differ in quality; whereas horizontal IIT is defined as
the exchange of commodities that are differentiated by some characteristics rather than quality. The
vertical IIT models are considered to be relevant to explain the presence of IIT between unequal
partners. The pattern of vertical IIT follows the Factor Endowment Theory which postulates that the
relatively capital abundant country exports higher quality goods, while the labor abundant country
exports low quality goods (Sharma, 2004; 1724). On the other hand, horizontal IIT models are
considered to of greater relevance for understanding the IIT among developed countries (Veeramani,
2002). In international economics literature, it has been accepted that the determinants of vertical and
horizontal IIT are also different (Abd-el Rahman, 1991 and Greenaway et al. 1994, 1995). Horizontal
IIT is proved to be determined by industry based factors such as scale economies and product
differentiation. On the other hand, levels of vertical IIT are determined by country based factors.

Besides the increasing importance of intra-industry trade, there is lack of studies that examine the
intra-industry trade of Turkey. Schiiller (1995), Erk and Tekgiil (2001), Doganer-Gdnel (2001a), Narin
(2002), Cepni and Kose (2003) and Erlat and Erlat (2003) calculated the share of IIT in Turkey’s total
trade. Doganer-Gonel (2001b) calculated the levels of IIT for Turkey’s traditional export sector
textiles, and Kiigiikahmetoglu (2002) measured the IIT levels for nine major product groups. In the
above mentioned studies IIT levels are calculated but in only Narin (2002) and Cepni and K&se (2003)
determinants of IIT are tested empirically. With this present study, the aim is to fulfill this deficiency.

The purpose of this study is to calculate the levels of total, vertical and horizontal intra-industry trade
of Turkey’ manufacturing industries for the 1989-2002 period. The study covers Turkey’s trade with
her nine major trading partners' (namely, Belgium®, France, Germany, Greece, Italy, Netherlands,
Spain, United Kingdom and United States of America). The second aim is to test empirically the
determinants of vertical IIT, which constitutes approximately 85 percent of total IIT of Turkey.

The rest of the study is structured as follows. In the second section, the methodology and data set are
described. Section three represents the calculated total, vertical and horizontal IIT levels for Turkey.
The determinants of vertical IIT are tested in the fourth section. Section five concludes.

2. METHODOLOGY AND DATA

There are alternative index definitions to calculate intra-industry trade. In this study the well-known
and widely used Grubel-Lloyd Index (1975) is used. The index is defined as follows:

Xi_Mi
M,

IITi=1 - X 100

! The share of these nine countries in Turkey’s total trade was about 50% in 2002. Israel and Russia are also
Turkey’s important trade partners but they are excluded from the study because of lack of relevant data.

? In trade statistics, data for Belgium and Luxembourg are published together, therefore in this study Belgium
represents both Belgium and Luxembourg.



where, IIT; is the share of intra-industry trade in total trade. X; and M; are imports and exports of
industry i respectively. The index can take any value between 0 and 100. If the industry’s all trade is
intra-industry, the index will take the value of 100.

In order to distinguish IIT into its vertical and horizontal components, the quality differences in
exports and imports of a country are used. But it is very hard to determine the qualities of
commodities. Stiglitz (1987) asserted that the prices of commodities reflect their qualities so in
empirical studies the product prices could be used as indicators of quality. Following this idea, export
and import unit values are used to determine the quality differences of exports and imports.

Unit values measure the average price of a product basket in a commodity group. Export (import) unit
values are obtained by dividing the value of total exports (imports) to total amounts of exports
(imports). Unit values may be calculated per tonne or per item. In this study, unit values are computed
per tonne. If the ratio of the export unit values to import unit values lie within a range of £15 percent,
IIT is said to be horizontal. If the relative unit values lie outside this range, IIT is defined as vertical.
The reason of using *£15 percent in the calculations is that, the transportation and insurance
expenditures are estimated to constitute approximately 15 percent of the product prices. If this range is
defined broader, the share of horizontal IIT will rise and the share of vertical IIT will fall®.

If the following criteria is satisfied, intra-industry trade is said to be horizontal type (HIIT):

l-a < (UVY /uv™ <l+a

Instead, if one of the following two criterias is satisfied, the trade is said to be vertical intra-industry
trade:

(UVY/UV™)<l-a or (UVY /UV™ )>1+a
where, a is taken as 15 % (i.e., 0,15) and UV represents the unit values.

Levels of IIT between Turkey and nine countries are calculated for the 1989-2002 period by using
trade data at SITC (Rev.3) 3 digit level. The beginning year of the study is 1989, because in this year
SITC (Rev. 3) has been started to be published for Turkey. The study covers only the manufacturing
industries (SITC 3 to 8). Trade data are gathered from Undersecretariat of the Prime Ministry for
Foreign Trade and are in USA dollars. Other data are from IMF-IFS database.

3. INTRA-INDUSTRY TRADE LEVELS OF TURKEY

Intra-industry trade levels for Turkey’s bilateral trade with each of the 9 trading partners are calculated
by using the Grubel-Lloyd Index. Then total IIT has been divided into its vertical and horizontal
components by using relative export and import unit values. The calculated average total, vertical and
horizontal IIT levels and shares of vertical and horizontal IIT in total IIT for the 1989-2002 period are
reported in Table 1*.

When the average total IIT levels are analyzed, it can be seen that the values of the Grubel-Lloyd
index for the all countries are close to each other and on average the index takes the value of 19,4

? If the transportation costs of a country are large because of her geographical location, o is taken as 0,25 (e.g.
Hu and Ma, 1999).
* The calculated yearly total, vertical and horizontal intra-industry trade levels are presented in the appendix.



which is low compared to trade between developed countries®. The low levels of IIT indicate that
traditional factor endowment theory still holds true for Turkey’s foreign trade. Italy displays the
highest values of IIT with Turkey (25,6 %), which is followed by Greece (25,3 %) and Spain (23,5 %).
IIT between Turkey and USA is very limited (13,1 %), in other words Turkey’s exports to USA and
imports from USA are different.

The total IIT index is also decomposed into vertical and horizontal indices. The share of VIIT in total
IIT of Turkey is 82,9% on average and it shows that vertical IIT dominates Turkey’s IIT. This is not a
surprising result because vertical IIT is driven by differences in factor endowments and it is expected
to be high in trade among developing and developed countries (Fukao et al., 2003; 469) like Turkey’s
trade with her major trading partners. Vertical IIT is highest for USA (91,8 %) and United Kingdom
(82,3 %) and lowest for Greece (72,9 %) and Italy (79,2 %). The shares of vertical IIT also display an
increasing trend like total IIT. The high share of vertical IIT shows that IIT between Turkey and
selected countries arises from quality differences in exports of manufacturing industries. This can be
an indi(éator of Turkey’s exports to the selected countries to be of low quality and technologically
inferior”.

Table 1: Average Intra-industry Trade Levels for the 1989-2002 Period

Countries Total IIT Vertical IIT Horizontal IIT
Level % Level %
Belgium 15,6 13,3 86,3 2.3 13,7
France 20,1 15,8 80,6 4.4 19.4
Germany 18,6 15,9 86,6 2.7 3,4
Greece 25,3 18,4 72,9 6,9 29,1
Italy 25,6 20,4 79,2 5,2 20,8
Netherlands 14,2 11,9 84,1 2,2 15,9
Spain 23,5 19,3 82,3 42 17,7
United Kingdom 23,5 19,3 82,3 4.2 17,7
United States of America 13,1 12,2 91,8 0,9 8,2
AVERAGE 19,4 16,3 82,9 3,7 17,1

Source: Author’s own calculations based on trade data from Undersecretariat of the Prime Ministry for

Foreign Trade

4. TESTING FOR THE DETERMINANTS OF VERTICAL INTRA-INDUSTRY TRADE

4.1 The Model

In this section, determinants of vertical IIT between Turkey and her major trading partners are tested
by using a balanced panel data set that comprises 9 countries and 14 year observations that range from
1989 to 2002.

Intra-industry trade literature suggests that vertical IIT levels are affected by country-specific variables

rather than industry-specific variables like product differentiation or scale economies. Therefore, a
regression model of the following form is estimated:

> If the appendix is analyzed, it can be seen that the index values have increased during the 1989-2002 period
(except for Netherlands). The rates of total IIT have declined in 1993 for all countries except Greece but
recovered in the following years. Although the rates increased in the period analyzed, they are still low.

® The calculated unit values show that Turkey is exporting low quality/cheap products and importing high
quality/expensive products. The unit values are not reported in the paper but available on request.




where, j refers to the countries (Belgium,.., USA) and t to the years (1989, ..., 2002). VIITij stands for
the level of vertical IIT for 3 digit SITC manufacturing industries between Turkey and each of her
major trading partners. Y denotes GDP levels, DPCY represents per capita GDP differences and DIST
represents geographical distance. All independent variables are in natural logarithms.

A high level of economic development of the trading countries is expected to favour vertical IIT
because as the market size of a country expands, the demand for differentiated products will rise. It has
been hypothesized that vertical IIT is positively correlated with the absolute level of a country’s GDP.
In order to test this hypothesis, GDP levels of the countries, measured in USA dollars, are included in
the model (Y). The expected sign of this variable is positive.

Linder Hypothesis suggests that consumers in countries with similar income levels will also have
similar demand structures. Therefore, vertical IIT is expected to be positively related with the
differences in per capita income levels. Per capita income difference is defined as the absolute
difference of per capita GNP between Turkey and her trading partners in USA dollars (DPCY).

The last independent variable in the model is used to measure the effects of transportation costs on
vertical IIT levels. Transportation costs raise the prices of commodities that are subject to trade, so if
the transportation costs are high, consumers will substitute their demand for differentiated products
with standardized products produced domestically. Therefore the level of vertical IIT will be low.
Transportation costs are proxied with the geographical distance between the countries. Following
Balassa and Bauwens (1987) and Stone and Lee (1985), the geographical distance in kilometers
between trading partners are weighted with the countries’ GDP levels and it can be formulated as
follows:

pist, = 2" DISTANCE)
Y,

where, DISTANCE represents the great circle distance between Turkey’s capital city and the capital
cities of her trading partners, measured in kilometers. Y stands for the GDP levels of trading partners
for the years analyzed.

4.2. Empirical Findings

The estimated regression results without fixed effects approach is presented in Table 2. All the
independent variables used in the model are statistically significant at the 5 percent level. Also the
signs of the estimated variables are compatible with the theoretical expectations. The estimated model
is also significant in terms of F test, although explanatory power is not very high (Adjusted R* =
0,602). The low level of R* might have aroused from the panel data set that adds up countries with
different characteristics.

The statistically significant coefficients in Table 2 demonstrate that there is a positive relationship
between GDP levels and vertical IIT levels. As the GDP levels of these countries increase, the level of
vertical IIT increases. According to the regression results, the per capita GDP differences between
Turkey and her trade partners have a positive impact on the vertical IIT levels of Turkey in the
manufacturing industries. The last variable in the model is the geographical distance between
countries. The statistically significant coefficient of this variable reveals that, physical distances
weighted by GDP levels of countries have a negative impact on vertical IIT levels.



Table 2: Determinants of Vertical IIT (Panel Data- Without Fixed Effects)

Variables Estimated Coefficients

Constant Coefficient -1,257***
P value 0,000

DPCY Coefficient 0,057**
P value 0,026

Y Coefficient 0,191 ***
P value 0,000

DIST Coefficient -0,064***
P value 0,000

R’ 0,612

R* Adj. 0,602

F 64,19

Deg.of Fre. 126

Std. Deviation 0,047

* Significant at the 10% level ** Significant at the 5% level *** Significant at the 1% level

The above model is also estimated with fixed effects approach. These results are presented in Table 3.
Among the independent variables, a consistent positive correlation was observed between vertical IIT
and the GDP levels. This confirms the hypothesis that vertical IIT is more intense, higher the levels of
GDP of the trading partners. The other two variables, per capita GDP differences and geographical
distance, are neither statistically significant, nor yielded the expected signs. Depending on the findings
of the fixed effects model, DPCY and DIST appear to have no significant impact on vertical IIT.

Table 3: Determinants of Vertical IIT (Panel Data- With Fixed Effects)

Variables Estimated Coefficients
DPCY Coefficient -0,018
P value 0,698
Y Coefficient 0,312
P value 0,000%***
DIST Coefficient 0,026
P value 0,074*
R’ 0,804
R* Adj. 0,785
F 235,04
Deg.of Fre. 126
Std. Deviation 0,039

* Significant at the 10% level ** Significant at the 5% level *** Significant at the 1% level

Table 4 shows the coefficients of fixed effects for the second regression. These coefficients point out
that the special characteristics of the countries are significant in their trade structure.



Table 4: Coefficients of Fixed Effects (Panel Data- With Fixed Effects)

Belgium 0,048
France 0,045
Germany 0,061
Greece 0.146
Italy 0,096
Netherlands 0,030
Spain 0,121
United Kingdom 0,045
USA -0,341

When the two regression models are compared, it can be seen that the explanatory power of the “fixed
effects” model is higher. This shows us that fixed effects are important in the explanation of vertical
IIT, or in other words those are the structural features of the trade partners that explain vertical IIT.
But it is worth noticing that, explanatory variables loose their significance in this model. So these
findings must be interpreted cautiously.

5. CONCLUSION

This paper has attempted to measure Turkey’s IIT with her nine main trade partners for the 1989-2002
period. In the study not only the levels of IIT, but also its vertical and horizontal components are
analyzed. The calculated levels of total IIT demonstrate that besides the increasing importance of IIT
in trade between developing countries, the share of IIT in Turkey’s trade with a group of developed
countries is low. This shows that inter-industry trade is still important for Turkey’s trade with the
selected countries.

Another important point about our findings is that vertical IIT has a superior importance in Turkey’s
trade with a share of 83.6 percent in total IIT. This high share of vertical IIT means that Turkey’s IIT
mainly covers the two-way trade of commodities that are differentiated by quality. An increase in the
share of horizontal IIT, which corresponds to a fall of vertical IIT, will favor Turkey because it will
denote a rise in quality of Turkey’s exports.

By considering the importance of vertical IIT for Turkey, the paper focuses on this type of IIT and
determinants of vertical IIT for Turkey is tested by panel data approach. The empirical findings of this
study reveal that there is a positive relationship between levels of vertical IIT and GDP levels and per
capita GDP differences among Turkey and selected countries. The other finding is that, as the
geographical distance between countries increase, the level of vertical IIT falls. In other words,
international transportation costs are found to discourage vertical IIT.

The model presented in this study is limited because of lack of data. Further research on the subject,
should cover a broader time period. Also some additional variables like foreign direct investment
flows, should be included in the model.



Appendix: Levels of Turkey’s Bilateral Total IIT and It’s Vertical and Horizontal Decomposition (6¢=0.15)

Years Belgium France Germany
Total Vertical Horizontal Total Vertical Horizontal Total Vertical Horizontal
Level % Level % Level % Level % Level % Level %
1989 13,3 11,3 85,0 2,0 15,0 14,2 12,2 85,9 2,0 14,1 11,4 10,0 87,7 1,4 12,3
1990 13,7 11,9 86,9 1,8 13,1 14,1 11,1 78,7 3,0 21,3 12,4 10,4 83,9 2,0 16,1
1991 12,0 10,9 90,8 1,1 9,2 10,3 8,6 83,5 1,7 16,5 13,3 11,6 87,2 1,7 12,8
1992 12,4 11,2 90,3 1,2 9,7 12,5 10,7 85,6 1,8 14,4 14,5 12,9 89,0 1,6 11,0
1993 11,8 10,7 90,7 1,1 9,3 9,1 7,6 83,5 1,5 16,5 12,3 11,3 91,9 1,0 8,1
1994 14,9 11,4 76,5 3,5 23,5 12,3 10,4 84,6 1,9 15,4 17,6 16,3 92,6 1,3 7,4
1995 13,2 11,6 87,9 1,6 12,1 15,8 13,6 86,1 2,2 13,9 17,9 16,7 93,3 1,2 6,7
1996 17,8 16,1 90,4 1,7 9,6 18,9 16,3 86,2 2,6 13,8 15,9 14,2 89,3 1,7 10,7
1997 17,4 15,9 91,4 1,5 8,6 20,9 18,2 87,1 2,7 12,9 17,3 15,7 90,8 1,6 9,2
1998 16,8 14,8 88,1 2,0 11,9 21,9 18,9 86,3 3,0 13,7 19,9 18,0 90,5 1,9 9,5
1999 16,4 13,8 84,1 2,6 15,9 29,1 19,1 65,6 10,0 34,4 27,8 223 80,2 5,5 19,8
2000 15,6 13,2 84,6 2,4 15,4 31,3 18,6 59,4 12,7 40,6 243 19,6 80,7 4,7 19,3
2001 23,4 14,9 63,7 8,5 36,3 38,1 29,5 77,4 8,6 22,6 28,3 22,4 79,2 5,9 20,8
2002 19,1 18,6 97,4 5,0 2,6 33,3 25,9 77,8 7,4 22,2 27,2 20,6 75,7 6,6 243
Average 15,6 13,3 86,3 2,3 13,7 20,1 15,8 80,6 4,4 19,4 18,6 15,9 86,6 2,7 13,4
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Years Greece Italy Netherlands

Total Vertical Horizontal Total Vertical Horizontal Total Vertical Horizontal

Level % Level % Level % Level % Level %  Level %
1989 18,7 10,6 56,7 8,1 433 26,4 19,4 73,5 7,0 26,5 19,8 158 798 4,0 20,2
1990 20,6 13,7 66,5 6,9 33,5 21,4 15,4 72,0 6,0 28,0 13,2 11,3 85,6 1,9 14,4
1991 32,3 26,9 83,3 5,4 16,7 18,4 15,1 82,1 3,3 17,9 11,0 8,9 80,9 2,1 19,1
1992 26,3 20,9 79,5 5,4 20,5 23,0 16,8 73,0 6,2 27,0 10,8 9,0 833 1,8 16,7
1993 27,1 24,7 91,1 2,4 8,9 17,0 14,3 84,1 2,7 15,9 8,8 6,7 76,1 2,1 23,9
1994 35,1 30,5 86,9 4,6 13,1 22,5 17,2 76,4 53 23,6 11,7 9,9 84,6 1,8 15,4
1995 36,9 20,6 55,8 16,3 442 252 18,5 73,4 6,7 26,6 11,1 10,1 91,0 1,0 9,0
1996 32,5 17,9 55,1 14,6 449 24,0 17,4 72,5 6,6 27,5 14,8 13,3 89,9 1,5 10,1
1997 24.4 15,8 64,8 8,6 35,2 242 19,9 82,2 43 17,8 15,6 13,1 84,0 25 16,0
1998 20,3 14,3 70,4 6,0 29,6 26,7 22,2 83,1 4,5 16,9 15,0 13,1 87,3 1,9 12,7
1999 18,9 15,1 79,9 3.8 20,1 31,2 26,9 86,2 43 13,8 16,9 144 852 25 14,8
2000 19,0 15,2 80,0 3.8 20,0 32,4 25,0 77,2 7,4 22,8 15,2 13,4 88,2 1,8 11,8
2001 19,7 14,5 73,6 5,2 26,4 32,2 27,6 85,7 4,6 14,3 18,7 156 834 3,1 16,6
2002 22,9 17,5 76,4 5,4 23,6 343 29,9 87,2 4.4 12,8 15,8 12,4 78,5 34 215
Average 25,3 18,4 72,9 6,9 27,1 25,6 20,4 79,2 52 20,8 14,2 11,9 84,1 2,2 15,9
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Years Spain United Kingdom United States of America

Total Vertical Horizontal Total Vertical Horizontal Total Vertical Horizontal

Level % Level % Level % Level % Level %  Level %

1989 16,8 13,1 78,0 3,7 22,0 16,7 15,2 91,0 1,5 9,0 7,5 6,9 92,0 0,6 8,0
1990 15,0 10,5 70,0 4.5 30,0 18,8 17,3 92,0 1,5 8,0 8,5 7,6 894 09 10,6
1991 10,9 9,7 89,0 1,2 11,0 14,5 13,5 93,1 1,0 6,9 9,1 8,4 92,3 0,7 7,7
1992 17,1 11,7 68,4 5,4 31,6 11,4 10,6 93,0 0,8 7,0 7,8 6,9 88,5 0,9 11,5
1993 16,8 15,6 92,9 1,2 7,1 10,5 9,6 91,4 0,9 8,6 6,0 5,2 86,7 0,8 13,3
1994 23,7 18,5 78,1 5,2 21,9 14,5 12,9 89,0 1,6 11,0 8,3 7,4 89,2 09 10,8
1995 22,6 20,6 91,2 2,0 8,8 15,1 13,9 92,1 1,2 7,9 8,3 7,6 91,6 0,7 8,4
1996 17,9 15,6 87,2 2,3 12,8 19,4 16,9 87,1 2,5 12,9 13,2 11,9 90,2 1,3 9,8
1997 22,6 19,8 87,6 2,8 12,4 21,3 17,8 83,6 3,5 16,4 14,5 12,5 86,2 2,0 13,8
1998 29,1 25,6 88,0 3,5 12,0 21,5 18,6 86,5 2,9 13,5 17,0 16,1 94,7 09 5,3
1999 35,6 27,7 77,8 7,9 22,2 23,1 19,3 83,5 3.8 16,5 23,5 22,4 95,3 1,1 4,7
2000 28,3 249 88,0 3.4 12,0 19,3 16,5 85,5 2,8 14,5 23,3 22,6 97,0 0,7 3,0
2001 35,1 27,3 77,8 7,8 22,2 21,3 18,3 85,9 3,0 14,1 21,0 20,3 96,7 0,7 3.3
2002 37,6 29,3 77,9 8,3 22,1 19,8 16,8 84,8 3,0 15,2 15,9 15,1 95,0 0,8 5,0
Average 23,5 19,3 82,3 4,2 17,7 17,7 15,5 88,5 2,1 11,5 13,1 12,2 91,8 0,9 8,2

Source: Author’s own calculations based on trade data from Undersecretariat of the Prime Ministry for Foreign Trade
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