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Abstract: 

 

According to the theoretical literature, causes of intra-industry trade differ by 

types, vertical and horizontal IIT.  If the theoretical implications are plausible, 

differences in factor intensity or fragmentation in production should yield vertical IIT, 

and product differentiation or monopolistic competition should yield horizontal IIT.   

In this paper, we analyze the pattern of vertical / horizontal intra-industry trade in 

Japan by using CEPII index by trade partner and industry.  And then, we investigate 

the determinants of both types of IIT and examine the relevancy of theoretical 

implication.  
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1. Introduction 

 

    In recent years, the academic literature of intra-industry trade enjoys prosperity 

again.  Various theoretical models are developed to explain the patterns and reasons 

of IIT, and empirical methods are improved to inspect the effectiveness of theoretical 

models.  Especially, mainly European academic scene, many researchers try to 

classify the IIT as two types, vertical IIT and horizontal IIT, to understand the patterns 

of IIT more accurately and specify the exact determinants of IIT, and then many 

interesting results are found by their studies.  However, there are relatively scarce 

studies to classify the types of IIT in Japan, then the exact patterns and determinants of 

IIT in Japan are ambiguous.  In this paper, based on the these methodological 

improvement, we try to classify Japanese IIT in two types, vertical IIT and horizontal 

IIT, and examine the patterns and determinants of these two types of IIT by using 

simple econometric model.  The following sections are as follows.  In the next 

section, we summarize and classify the many theoretical researches for explaining IIT, 

and examine the measurement techniques of IIT in section 3.  Section 3 also shows 

brief summary of the patterns of Japanese IIT.  In section 4, simple empirical method 

is developed and some hypotheses about the determinants of two types of IIT are 

considered.  The results of empirical analysis are reviewed in section 5, and 

concluded in section 6.  

 

2. Theoretical perspectives of VIIT/HIIT 

 

    The theoretical literature for explaining the IIT is classified roughly two types. 

First pattern is “vertical” intra-industry trade.  In this literature, intra-industry trade is 

occurred among different quality goods or different producing process, like as the 

parts/components and final goods.  Because comparative advantage structure is 

influencing this type of IIT, the determination of the trade can be illustrated by 

expanding traditional trade theory.  For example, Finger (1975), Lipsey (1976), 

Raymond (1976) and Falvey (1981) developed traditional trade model with many 

goods and ranked by their quality.  In their models, intra-industry trade among 

different quality goods are explained by the difference of factor intensity between two 

countries.  These models are so called “quality ladder model”.   

    Another pattern of the vertical IIT is so called “fragmentation”.  In this pattern, 
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one country exports the component of the goods and counterpart exports final goods.  

This case of IIT is also fully explained by the patterns of factor intensity or 

technological level of two countries
1
.   

    Second patter of IIT is so called “horizontal” IIT, and cannot be explained by the 

traditional comparative advantage structure.  The keys of this type are monopolistic 

competition and product differentiation.  There are two types of theoretical 

explanations, ideal variety model and love of variety model.  Both models based on 

the monopolistic competition, former model hypothesizes that the consumers want to 

buy the good which has the most “ideal” characteristics for them.
2
  Latter model 

hypothesized that consumers want to buy many variations of the goods and gain 

welfare from the amount of variety
3
.   

    To summarize the findings of the studies, there are two types of theories for 

explaining IIT and the determinants of IIT is truly different between two types of 

theory
4
.  In other words, we may have to divide the IIT index as two types for 

accurate analysis.  In the next section, we examine the measurement technique IIT 

and try to divide it as two types. 

 

3. Measuring the VIIT/HIIT and the overview of IIT in Japan 

 

  3.1. Measurement methods 

    According to the theoretical literature, we should strictly distinguish vertical IIT 

and horizontal IIT when we measure the IIT index empirically.  In recent empirical 

studies, some measurement techniques are established to distinguish vertical and 

horizontal IIT, and many researches are conducted in various countries. 

    There are roughly two ways to measure the vertical/horizontal IIT, one is the 

extension of Grubel-Lloyd Index
5
, the other is trade overlapping index or CEPII index.  

Former is a method that is adopted by Greenaway, Hine and Milner (1994, 1995) at 

first, and the latter is that classify the amount of trade itself by using the differences of 

unit price between exported commodities and imported commodities, adopted firstly 

by Fontagne and Freudenberg (1997) and Fontagne, Freudenberg and Peridy (1997).  

Mainly because of the convenience for calculations, we adopt latter method (hereafter 

CEPII index) in this paper for distinguishing the Japanese vertical/horizontal IIT. 

    The CEPII index is calculated the degree of import and export overlap in each 

commodity, and distinguished trade amount of total sector by using unit price of export 

and import commodity
6
. 
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    At first, we define the degree of the trade overlap is an traded goods as follows, 

TOLi =
Min(Xi,Mi)

Max(Xi,Mi)
.  (1) 

    TOLi is the degree of trade overlap, Xi is total value of export, and Mi is total 

value of import in sector i, respectively.  Then, if TOLi is equal or less than 10%, we 

regards the trade pattern in this sector as one-way trade, and TOLi is more than 10%, 

we regards as two-way trade, in other words, intra-industry trade.  In case of one-way 

trade, the comparative advantage structure is the main engine of the trade, told as 

traditional trade theory.  However, in case of two-way trade, there may be another 

engine of trade. 

    Next, we measure the unit price of all exported commodities and imported 

commodities in the sector, and classify the trade amount of two-way trade in the sector. 

If the unit value of a commodity j in sector i is as follows, the trade pattern of this 

commodity is defined as horizontal IIT. 

1
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And, if the unit value is as follows, the trade pattern is defined as vertical IIT. 
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ij is the unit value of exported commodity j in sector i, and unit value of 

imported commodity, respectively, and  denotes some constant
7
.  At last, the share 

of the amount of horizontal IIT and vertical IIT in the sector is calculated and used as 

the indices of horizontal/vertical IIT.  These two methods, expanded Grubel-Lloyd 

index and CEPII index, are adopted by various studies for measuring and analyzing the 

recent IIT patterns in various countries
8
. 

     

  3.2. Brief overview of Japanese IIT 

    In this section, we review briefly the trade pattern between Japan and rest of the 

world in 2000.  Following the Fontagne et al (1997), we classify total trade into three 

types, one-way trade, vertical IIT and horizontal IIT in HS 6-digit commodity level 

and calculate the share of each type of trade in 2-digit sector level.  The data is 

derived from the PC-TAS (UNCTAD).  Table 1 shows main one-way trade sectors in 

Japan.  Most of the sectors are primary products and processed goods.   
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< insert table 1 > 

 

    Tables 2 and 3 show the sectors that the share of IIT is high.  Table 2 presents 

vertical IIT, and table 3 presents horizontal IIT.  The constant  is 0.15 for all 

analyses in this paper.  In tables 2 and 3, most of sectors are manufacturing.  

However, contrary to the intuitions, machinery and heavy industry do not play the 

important role.  Because these sectors are the main players of international production 

networks, the effect of fragmentation will not be high in following empirical 

estimations. 

 

< insert table 2 > 

< insert table 3 > 

 

4. Empirical methodology and hypotheses 

 

    In this section, we try to examine the determinants of the two types of IIT in 

Japan using CEPII index.  According to the theoretical implications reviewed in 

section 2, the determinants of vertical IIT and horizontal IIT may be different in 

Japanese IIT.  Then, we estimate simple regressions to specify the important factors 

of Japanese vertical and horizontal IIT, and try to test that the theoretical implications 

are consistent with real economic activities. 

    At first, for the vertical IIT, according to the theoretical implications, traditional 

determinants of trade such as factor contents or technological difference are mainly 

influenced to the trade amount.  Because the information of the ratio of factor 

endowments is not available, we introduce the technological level as a variable for the 

decision factor of vertical IIT.  For the variable of technological level, we use the 

R&D investment ratio per sales in each industry
9
.  We expect that the coefficient will 

be positive for the estimation of vertical IIT, and will show no correlation for 

horizontal IIT.   

    Secondly, for the horizontal IIT, two variables are introduced.  One is the 

variable for monopolistic competition.  According to Lancaster (1980) and Helpman 

(1981), monopolistic competition is indispensable for horizontal IIT.  Therefore, if 

the degree of market concentration is high, it is likely to increase horizontal IIT.  For 

the variable of monopolistic competition, we introduce the natural log of average sales 

of firms in the industry in Japan.  We expect that the coefficient of this variable have 

shows positive correlation in the estimation for horizontal IIT, and no correlation in the 

estimation for vertical IIT. 

    Another is the variable for product differentiation.  According to Krugman (1979, 

1980) and Dixit and Norman (1980), the amount of horizontal IIT is likely to grow 

when the product variety is abundant because of the product differentiation, or 
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consumers prefer consuming many varieties of product.  Because it is difficult to use 

the demand-side information or consumer preference, we use only the supply-side 

information such as product differentiation.  For the variables of product 

differentiation, we introduce the advertising ratio per sales in the sector.  This 

variable is expected to have positive coefficient in the regression on horizontal IIT, and 

not statistically significant coefficient in the regression on vertical IIT.   

    In addition to these variables, the variables related to fragmentation theory are 

introduced.  The existence of international production fragmentation increases 

vertical IIT because of the components or parts transaction.  For the variables of 

fragmentation, average number of foreign subsidiaries in each industry and average 

number of East Asian subsidiaries in each industry are introduced.  If a firm has 

foreign affiliate, it is expected to increase parts/components trade between parent firm 

and foreign affiliate.  According to Kimura and Ando (2005), such production pattern 

is typical in East Asia.  Then, we introduce the variable for subsidiaries in East Asian 

regions. 

    Our estimation model is as follows: 

 

IIT=c+ (R&D)+ (Y)+ (ADV)+ (FAJF)+ (AAJF)+ .  (4) 

 

IIT is the index for vertical IIT or horizontal IIT measured as CEPII Index.  R&D is 

R&D investment ratio per sales in industry and Y is the natural log form of average 

sales of a firm in the industry.  ADV is the rate of advertising expenditure per total 

sales in industry.  FAJF and AAJF are the average number of foreign affiliates of 

Japanese firms in the industry, and Asian affiliates of Japanese firms, respectively.  

IIT indices for vertical IIT and horizontal IIT is calculated to aggregate HS 6-digit 

commodities trade data derived from PC-TAS (UNCTAD) in 2000 to 2-digit industry.  

All information for other variables is derived from the Basic Survey of Japanese 

Business Structure and Activities (hereafter BSJBSA) (METI, GOJ).  The summary 

and definition of all variables are shown in table 4. 

 

< insert table 4 > 

 

5. Estimation results 

 

    The results of estimation are presented at table 5. 

 

< insert table 5 > 

 

    At first, R&D ratio (R&D) has positive correlation with Vertical IIT.  

This means that technological differences influence to the amount of 

vertical IIT, in other words, traditional determinants to trade is still 

effective to determine the amount of vertical IIT.  This result is consistent 

with the theoretical implication reviewed in section 2, and implies the 



theoretical model for explaining vertical IIT, for instance, quality ladder 

model, can explain the structure of Japanese trade pattern.  On the other 

hand, because the variable does not show any correlation, horizontal IIT 

cannot be explained by the extension of traditional trade theories. 

    Secondly, log of average sales (Y) has the positive and statistically 

significant coefficient only in the estimation for horizontal IIT.  This result 

means that monopolistic competition is important for horizontal IIT but not 

important for vertical IIT.  In other words, ideal variety model, such as 

Lancaster (1980) and Helpman (1981) which focused on the importance of 

monopolistic competition, is consistent with Japanese IIT pattern.  On the 

other hand, advertising expenditure does not show the significant 

correlation with both IIT indices. Because the coefficient of this variable is 

expected the positive sign in horizontal IIT regression, this result is not 

consistent with the theoretical implication.  It implies that the “love of 

variety” model, such as Krugman (1979, 1980) and Dixit and Norman 

(1980), has very limited power to explain Japanese IIT structure10. 
    Average number of foreign affiliates (FAJF) and average number of Asian 

affiliates (AAJF), introduced to estimate the impact of production fragmentation, have 

no correlation with both IIT indices.  Though fragmentation is considered as one of 

the main factor of vertical IIT, we cannot find the importance of fragmentation in 

Japanese IIT
11

. 

    To summarize these results, we find that R&D ratio is important determinants of 

vertical IIT and average sales is important form horizontal IIT.  These results imply 

that the extended model of traditional trade theory explains Japanese vertical IIT and 

monopolistic competition model, such as ideal variety model, explains Japanese 

horizontal IIT.  Moreover, the results clarify that the determinants is solely different 

between vertical and horizontal IIT. 

 

6. Conclusion 

 

    In this paper, we analyze the determinants the vertical and horizontal IIT between 

Japan and rest of the world.  According to various theoretical models, the 

determinants of vertical IIT and horizontal IIT are not same.  Our empirical 

estimations confirm the theoretical implications empirically in Japanese IIT.  

Concerning with Japanese IIT patterns, vertical IIT is determined by the factors of 

traditional trade theory, such as technological differences, and horizontal IIT is 

influenced by the monopolistic competition, that is focused by ideal quality model.  

These results show various theoretical models can explain the phenomenon of real 

world in some extent, and it is important to discriminate vertical IIT with horizontal 

IIT.  For further extension, we shall analyze the bilateral flow of IIT in spite of the 

trade with rest of the world in order to control the differences of factor contents or 
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technological differences between two countries. 
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