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Abstract 

 
 

The aim of this paper is to analyze intra-industry trade between Sweden and middle income 

countries in machinery industry. By using G&L index, it shows that most of the intra-industry 

trade is vertical. By using RCA index, it shows four countries and Sweden have comparative 

advantage in machinery industry and those countries also have high level of intra-industry trade. 

In the empirical analysis, the result shows that technological endowment, capital endowment and 

human endowment are important factors in determining intra-industry trade. Since Sweden is a 

fixed country, the similarity with Sweden in factor endowments has positive effect on intra-

industry trade. In addition, continent is a better variable than distance to represent the affinity of 

countries and transport costs.  
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1 Introduction 
  

In the past 50 years, more and more countries are engaging in international trade since trade 

costs and barriers are reducing. Traditionally, international trade is exporting and importing 

goods depending on their comparative advantages, which defines as inter-industry trade. 

However, statistics shows that large amount of exports and imports in developed countries are 

similar products, such as automobiles. This is an emergence of a new trade pattern, which is first 

found between countries with similar economic features. A Study by Balassa (1965) shows that 

the increased trade in manufactures is within the product group as specified in the Standard 

International Trade Classification (SITC), and thus named this new trade intra-industry trade. 

 

Previous studies concentrate on intra-industry trade within developed countries since they have 

relative large intra-industry trade volumes. There is less concern about the intra-industry trade 

between developed and developing countries. However, Brülhart and Mathys (2008) reports that 

trade between high-income countries and middle income country has the second highest share of 

intra-industry trade. Statistics shows that Sweden has large bilateral trade in machinery industry 

with China. Thus, I want to study the intra-industry trade between Sweden and China-income 

countries. China-income countries are classified as middle income countries in the classification 

of World Bank. Thus this paper will examine the determinants of intra-industry trade between 

Sweden and middle income countries. In the paper, I will disentangle vertical and horizontal 

intra-industry trade and find which kind of intra-industry trade dominates.  

 

Many empirical studies are focusing on both country characteristics and industry characteristics 

to explain intra-industry trade. In this paper, I choose one industry in order to concentrate on 

country characteristics in detail. The reason to choose machinery industry is that it is among the 

major groups of export products from Sweden to other countries, especially less developed 

countries which have large needs of machinery products. Furthermore, machinery industry has 

large bilateral trade values among the trading products of Sweden. There are more intermediate 

goods in machinery industry, which is more likely to expend vertical intra-industry trade. Hence, 

in this paper, I will concentrate on machinery industry.  

 

The purpose of this paper is to find out the type of intra-industry trade between Sweden and 

middle income countries and the determinants of that type of intra-industry trade, in particular, 
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whether factor endowments and affinity of trade can be the explanations. The focus is on 

machinery industry during the period 1995-2010. In the paper, by using unit values, intra-

industry trade is distinguished into vertical intra-industry trade and horizontal intra-industry trade. 

In particular, I expect that vertical intra-industry trade is more likely to be driven by the factor 

endowments, which might be the main intra-industry trade between Sweden and middle income 

countries. The outline of the paper is as follows. Section 1 provides an introduction to intra-

industry trade. Section 2 presents the intra-industry theory and relevant literature about the topic. 

Section 3 discusses data and measurements of intra-industry trade. Section 4 discusses trade 

between Sweden and its partner countries by using RCA index. After that, G&L indices are 

calculated across the countries. Section 5 is the econometrics part that set up a model to analyze 

the determinants of intra-industry trade.  In addition, the trend of the variables is discussed by 

comparing the first five years period and the last five years period. Section 6 gives the 

conclusions, limitations and suggestions for further research. Section 7 discusses the contribution 

of the paper and policy implication for both governments and firms.  

 

2 Theories and previous studies of Intra-industry Trade  

 

Theoretical models of intra-industry trade 

 

Horizontal intra-industry trade 

 

Horizontal difference means the differences of characteristics but have the same quality, so this 

kind of product closely related to consumer preferences. In monopolistic competition, there are 

two approaches to understand product differentiation. One proposed by Dixit and Stiglitz (1977) 

is “love of variety”, which means that consumer gaining from large variety is an incentive for 

horizontal intra-industry trade. The other proposed by Lancaster (1979) is diversity of tastes. It 

means that each customer prefers the best variety and the demand changes with the change of the 

best variety. Then, Krugman (1979) uses Chamberlin approach to demonstrate that scale 

economies and imperfect competition are the cause of intra-industry trade. Krugman (1981) also 

demonstrates that share of intra-industry trade will get larger if the difference in capital/labor 

ratio gets smaller. Since capital/labor ratio correlated with GDP per capita, it means that 

difference in GDP per capita will have negative effect on intra-industry trade.  
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Vertical intra-industry trade 

 

Vertical difference means products have different qualities. Linder (1961) first proposes the idea 

that countries with high-income will have a higher demand for quality. Then countries with a 

preference overlap will have vertical intra-industry trade. For example, consumers in rich 

country are not all willing to pay for the high-quality products and low-income customers prefer 

low-quality products because of low prices, which lead to import low-quality products in the rich 

countries. Falvey and Kierzkowski (1987) set up a model based on H-O theory and show that 

capital abundant countries export capital intensive goods with high-quality in the same product 

group while labor abundant countries export labor intensive goods with low-quality in the same 

product group. They find that consumers demand different qualities products since their income 

differs. In the model of Flam and Helpman (1987), intra-industry trade is correlated with income 

distribution overlap, technology and relative wage, which linked with GDP per capita. 

Furthermore, Shaked and Sutton (1987) demonstrate that fixed costs of R&D can affect vertical 

intra-industry trade in an oligopoly competition because fixed costs of R&D determine the 

quality of the products.  

 

Affinity of trade 

 

Intra-industry trade may also be explained by trade affinities since it uncovers information about 

similarities of culture, transport costs, language, institutions etc. Noland (2005) argues that 

public attitudes can affect trade and these attitudes correlated with cultural affinity and politics. 

Johansson and Hacker (2001) demonstrate that there is strong trade affinity in various groups of 

countries in Europe. In addition, they find that trade is first found between neighboring countries. 

If the level of affinity increases, the transaction costs decreases. Johansson and Hacker (2001) 

demonstrate that countries similar will have the same procedures of transaction that will reduce 

the transaction costs for each other. 

 

Empirical studies  

 

Abd-el-Rahman (1991) first brought the idea to distinguish intra-industry trade into vertical and 

horizontal by using unit values in empirical analysis. Then Fontagné and Freudenberg (1997) 

divided trade into three types: inter-industry trade, vertical intra-industry trade and horizontal 
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intra-industry trade. Greenaway et al. (1994, 1995, and 1999) give the seminal works by 

distinguishing the share of intra-industry trade into vertical and horizontal.  

 

In order to discover the determinants of intra-industry trade, many studies have been done in the 

field of intra-industry trade. Lancaster (1980) argues that similar economies tend to have more 

mutual trade than dissimilar ones.  

 

Greenaway et al. (1995) initiated the separation of vertical intra-industry trade and horizontal 

intra-industry trade in the case of UK. The result shows that over two thirds of total intra-

industry trade is vertical. Market size and membership of a customs union are determinants of 

vertical intra-industry trade, while factor endowments do not have any significant impact. In a 

study of developing countries and United States by Clark & Stanley (1999), they demonstrate 

that intra-industry trade declines with increasing difference in factor endowment and economic 

size has positive effect while distance has a negative effect on intra-industry trade. 

 

Kandogan (2003) studies intra-industry trade of transition countries. Our country group also 

includes transition economies. The result shows that production size, similar income per capita 

have positive effect on total intra-industry trade, especially horizontal intra-industry trade, while 

comparative advantages are not very important for vertical intra-industry trade. 

 

In order to find the role of technology in intra-industry trade, Hughes (1993) does a research and 

proves a positive relationship between R&D intensity and intra-industry trade. However, Sharma 

(2000) finds that R&D and economy liberalization have no significant effect on intra-industry 

trade. Mora (2002) also tries to explain comparative advantage as a driving force of vertical 

intra-industry trade. The results show that only technological capital endowment is an important 

determinant of intra-industry trade in EU. 

 

Hansson (1989)  studies Swedish manufacturing industries and finds that the more differentiated 

the products are, the higher intra-industry trade it has. In addition, he finds that countries have 

similar factor endowments and income level comparing to Sweden have more intra-industry 

trade with Sweden. Intra-industry trade is also found to be more intense with countries sharing a 

boarder with Sweden, which explains the short distance and low transport costs have positive 

effect on trade. Hansson also finds that industrialized countries which have higher capital 
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intensity tend to have more intra-industry trade with Sweden. Andersson (2004) studies the intra-

industry trade between Sweden and Finland, and the result shows that similar factor endowments 

and culture induce more intra-industry trade. Greenaway and Torstensson (1997) also study 

Sweden and OECD countries and find that factor endowment can determine intra-industry trade.  

 

In all, researchers have focused on determinants of intra-industry trade. The determinants of 

intra-industry trade can be divided into two categories, country characteristics and industry 

characteristics. Country characteristics include GDP per capita, distance, tariffs and trade 

barriers, language, culture, and factor endowments. Industry characteristics include economies of 

scale, differentiated products. The result shows that country characteristics have more power on 

the degree of intra-industry trade (Balassa and Bauwens 1987). 

 

3 Data and Measurements 

 

In this paper, trade data are collected from UNcomtrade database. The reporter country is 

Sweden. The data covers all the import and export trade values between Sweden and its partner 

countries from year 1995 to 2010. There are some missing values before 1995 for a lot of 

countries, so I take 1995 as a beginning. The commodities are classified by SITC Rev.2. This 

paper focuses on Commodity 7, machinery and transport equipment.  

 

The partner countries are 30 countries which have available data in the classification of upper 

middle income economies, which defines as GDP per capita from $3976 to $12275 according to 

World Bank. I use four-digit product group in the calculation to represent similar products within 

one industry. Previous studies often used three-digit product group to calculate, four-digit 

product group is highly disaggregated. If you disaggregate into each product will certainly give 

you more accurate results, but there is no meaning if you view all the products are different. In 

machinery industry, the products don’t have many variations like clothing or food. Thus, four-

digit product group is suitable for calculation.  

 

In the four-digit product group in commodity 7, there are 149 products in four-digit classification 

in machinery industry. Thus, the sample covers 15 years, 30 countries and 149 commodities, 

giving us a cross-section of 67050 observations of imports and exports. Due to missing values, 

the observations for each imports and exports are 16813. The G&L index is calculated on that.  
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In the measurements of intra-industry trade, G-L index by Gruble and Lloyd (1975) is the one 

that most commonly used. The paper adopts the adjusted Grubel-Lloyd index: 
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In the above equation, i represents four-digit product groups and k represents countries. kIIT
is 

the aggregated G&L index in country k.  

  

Dixit & Stiglitz (1987) argues that products sold at a high price should have better quality than 

products sold at a low price, which proves price can reflect quality. Since price is a good 

indicator about the assessment of the products, unit value is used to represent quality of the 

products in order to separate vertical intra-industry trade and horizontal intra-industry trade. Unit 

value can be calculated per item, per kilogram, per square meter. In this paper, unit value is 

calculated per kilogram since it is suitable for machinery industry. This method is first proposed 

by Abd-el-Rahman (1991) .The classification is as below: 
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Hence, IIT=VIIT+HIIT 

 

 is the dispersion factor. Greenaway et al. (1995) uses  =0.15 and  =0.25 in distinguishing 

vertical intra-industry trade and horizontal intra-industry trade and there are not much difference 

between the results. Thus, in this paper, intra-industry trade is calculated using  =0.15 on the 
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basis of four-digit product group. When relative unit value falls in [1/1.15, 1.15], then the 

product groups are considered horizontal in nature. When the relative unit value is out of that 

range, then the product groups are considered vertical in nature.  

 

4 Intra-industry Trade between Sweden and its partners 

 

Although Sweden is a small country in terms of population, it has become a developed industrial 

country during the twentieth century. The machinery industry is an important part in 

international trade with other countries. According to data, trade values vary much from country 

to country. Thus, I calculated RCA index among those countries first in order to see whether the 

country has comparative advantages in machinery industry. Balassa (1965) proposed revealed 

comparative advantage index (RCA), which represents the competitiveness of one country’s 

products or industry. The formula is:  

 

WW

XX
RCA

k

i

k

i
xi

/

/
                                 Equation 2 

 

In the formula, i means country, k means industry, xiRCA
 means RCA of i country’s k industry, 

k

iX
means export of i country in k industry, iX

means the total export of country i, 
kW means the 

world export of industry k, W means the total world export. If RCA>1, it means the industry k in 

country i has comparative advantage.  

 

The results show that only Sweden and four countries have comparative advantage during the 

period in machinery industry (Graph 1). Those countries are China, Malaysia, Mexico, and 

Thailand. RCA of China has growing rapidly along the years and China has comparative 

advantage in machinery industry after year 2003. Then I expect those countries tend to have 

more intra-industry trade with Sweden.  

 

Graph 1 RCA index among five countries 
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Next, the G&L index is calculated in total intra-industry trade (IIT), vertical intra-industry trade 

(VIIT) and horizontal intra-industry trade (HIIT). Table 1 is the mean G&L indices during 1995 

to 2010 between Sweden and middle income countries in machinery industry. It is easy to see 

that vertical intra-industry trade dominates the intra-industry trade, and the level of intra-industry 

trade between them varies much across country to country. As we predicted by using RCA index, 

the four countries China, Malaysia, Mexico and Thailand all have relative high share of intra-

industry trade with Sweden. Besides, European countries like Bulgaria, Belarus, Latvia, 

Lithuania, and Romania all have high share of intra-industry trade with Sweden. Therefore, we 

may think factor endowments and affinity of countries could be the explanations for the intra-

industry trade. Thus, the next section is testing these hypotheses.  

 

Table 1 Mean value of IIT, VIIT and HIIT between Sweden and partner countries from year 

1995-2010 in machinery industry 

 

Country IIT VIIT HIIT 

Algeria 5.8  5.5  0.4  

Argentina 7.9  7.0  0.9  

Bosnia and Herzegovina 12.5  11.7  1.1  

Brazil 24.0  18.1  5.9  

Bulgaria 26.5  22.2  4.6  

Belarus 14.2  10.6  3.9  
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Chile 4.2  3.8  0.4  

China 28.6  27.3  1.2  

Colombia 8.2  6.9  1.3  

Costa Rica 20.7  16.7  4.9  

Cuba 8.7  7.9  2.8  

Dominican Republic 10.2  8.3  4.3  

Ecuador 4.7  4.4  0.5  

Iran, Islamic Rep. 1.3  1.2  0.1  

Jamaica 6.5  6.1  0.9  

Jordan 6.1  5.4  0.8  

Latvia 28.4  25.7  2.6  

Lithuania 29.4  27.4  2.0  

Malaysia 29.8  26.1  3.7  

Mauritius 19.9  18.1  3.1  

Mexico 16.6  11.0  5.7  

Panama 5.6  3.7  2.1  

Peru 5.6  5.0  0.6  

Romania 18.2  15.3  3.3  

Russian Federation 5.1  4.6  0.5  

Thailand 21.7  19.6  2.1  

Tunisia 16.2  14.5  2.3  

Macedonia, FYR 9.5  7.9  1.9  

Uruguay 5.7  5.5  0.3  

Venezuela, RB 2.8  2.1  0.8  

 

 

5 Testing the Determinants of Intra-Industry Trade 
 

In this section, I will try to find the determinants of intra-industry trade between Sweden and 

middle income countries. There are some explanations for choosing the variables in the analysis.  

 

5.1 Explanatory variables and hypotheses 

 

DIS (Geographical Proximity) 

When considering the trade between countries, transport costs can not be neglected. Exporting 

from neighboring country saves costs than buying from long-distance domestic market. What’s 

more, the demand structure is much similar with the neighboring country. The data of 

geographical proximity is calculated as the distance from Stockholm to the capital city of the 

partner countries. The data is collected from www.distancefromto.net website. It measures the 

distance between cities places on map. The hypothesis of DIS is that DIS has a negative effect on 

the share of intra industry trade. 
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GDP (Production size) 

Economies of scale can promote that each country specializes in certain kinds of products. If the 

average market scale of the two countries is big, then the intra-industry trade between them is 

large. Empirical studies usually use GDP scale to measure the scale economies. Thus, I also use 

GDP in the analysis. Sweden is a fixed country, thus the value of trade depends on the relative 

scale of the partners. Hence I use partner’s GDP instead of the average GDP of the two trading 

countries. The data of partner’s GDP are collected from UNdata using current US price.  

 

GDPC (GDP per capita) 

GDP per capita are correlated with intra-industry trade because it implies similarity in the 

demand pattern (Linder, 1961). Countries with similar demand consume similar products. In the 

empirical work, GDP per capita is the most common way to measure income level of one 

country. Since GDP per capita is closely related to intra-industry trade, and there are still some 

variations in the group, thus I keep the GDP per capita variable in the model. The GDP per 

capita data is collected from World Bank. Since Sweden’s GDP per capita is much higher than 

all the partners. GDPC variable only considers the partner’s GDP per capita to measure the 

difference. If the variations are not large enough to affect intra-industry trade, the coefficient of 

GDPC is expected to be insignificant. On the other hand, if the variations in the group are large 

enough to affect intra-industry trade, the coefficient should be positive.  

 

Continent Dummies 

Countries with affinity tend to have similar preference. For example, cultural, decides their 

consumer habit. Two countries that have similar culture tend to have larger intra-industry trade. 

In the paper, continent dummies are the measurement of affinity. Continent dummies can reflect 

a lot of similarities like culture, language, institutions that are hard to measure. In the regression, 

Asia, Africa, Europe and North America are the continent dummies, and South America is the 

control dummy.  

 

Factor endowments 

Mora (2002) uses three variables to analyze factor endowments: technological capital, human 

capital and physical capital. This paper will follow this approach. These variables will take only 

the value of the partner countries since Sweden has a higher value in all three variables 
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comparing with middle income countries. The hypotheses of them are positive which means that 

if they are more similar with Sweden, they will have more intra-industry trade.  

 

RND (Technological capital)  

The technological capital is measured by R&D expenditures as a percentage of GDP. Coe, 

Helpman and Hoffmaister (1995) calculated technological capital using perpetual inventory 

method. However, half of the R&D expenditures data from World Bank are missing, thus I am 

unable to use that method. Therefore, I am using average R&D expenditures over years of the 

partner countries to represent the technological endowment.  

 

EDUC (Human capital) 

Human capital is measured by the gross enrollment of secondary education as a proportion of the 

total population to the age group that corresponds to the secondary education. The data is 

collected from World Bank. Due to the missing data, I used average gross enrollment of 

secondary education over years as the indicator of human endowment.  

 

GCF (Physical capital) 

Leamer (1984) measures physical capital by calculating cumulated gross domestic investment at 

a constant rate of depreciation using perpetual inventory method. However, it is hard to get the 

capital stock data in my sample of countries. Instead, I calculated cumulated gross domestic 

investment as a proxy to represent physical capital inflow of this period. Gross capital formation 

(formerly gross domestic investment) as a percentage of GDP data are collected from World 

Bank.  

 

5.2 Descriptive statistics 

 

Table 2 Descriptive statistics about the variables 

 

stats mean min max sd skewness kurtosis 

IIT 0.134599 0.001358 0.63024 0.13152 1.275144 4.021943 

VIIT 0.116042 0.000574 0.624959 0.119835 1.506396 4.890285 

HIIT 0.022735 1.03E-05 0.34149 0.046744 3.554545 17.53923 

GCF 23.60722 7.01428 47.608 7.012205 0.838716 3.876578 

GDP 2.11E+11 1.87E+09 5.88E+12 5.46E+11 6.088597 50.48532 

GDPC 4171.888 595.3652 14729.16 2488.673 1.325097 4.847328 

EDUC 81.12513 61.51003 104.5396 10.32046 0.066062 2.383855 
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RND 43.96884 2.191312 108.9348 0.271766 0.702552 3.043269 

DIS 6712.515 471.09 13349.29 4131.079 -0.16959 1.584561 

 

The table 2 gives a brief description about the data. IIT, VIIT and HIIT are calculated in the last 

section. They all have large variation since countries are very different from each other. On 

average 13% of trade between Sweden and middle income countries is intra-industry trade, 

which means that most of the trade between them is inter-industry trade. As we expected, most 

of the intra-industry trade are vertical intra industry trade. With only 2% of horizontal intra-

industry trade with middle income countries it is easy to tell that the demand structure is very 

different between Sweden and those middle income countries in my sample.  

 

Table 3 Correlation between the variables 

 

 IIT VIIT HIIT DIS GDP GDPC RND EDUC GCF 

IIT 1         

VIIT 0.9405 1        

HIIT 0.407 0.0724 1       

DIS -0.1721 -0.1854 -0.0068 1      

GDP 0.2323 0.2507 0.0078 0.0886 1     

GDPC 0.1629 0.1732 0.0126 0.2074 0.0956 1    

RND 0.2241 0.2208 0.0642 -0.255 0.5016 0.0776 1   

EDUC 0.029 0.0125 0.0516 -0.2544 -0.1395 0.2183 0.2911 1  

GCF 0.1381 0.1768 -0.07 -0.2044 0.3374 -0.0736 0.1341 -0.3498 1 

 

First, we look at the correlation about the dependent variables and independent variables. DIS is 

negatively correlated with all three types of intra-industry trade as we expected. The correlation 

of EDUC is especially low with all types of intra-industry trade. Most of explanatory variables 

have low correlation with horizontal intra-industry trade. In the explanatory variables, the 

correlation between GDP and RND is high because RND is measured by the percentage of GDP.  

 

5.3 Model and results 

 

Since three variables in the regression don’t vary with time, it is not appropriate to use fixed 

effects in the model. Modified Wald test shows that there are groupwise heteroscedasticity 

problem in the data. In addition, Wooldridge test for autocorrelation says we can not reject the 

hypothesis of no first-order autocorrelation in the panel data, thus we have no autocorrelation 

problem in our data. In the presence of heteroscedasticity in the data, I used an iterated GLS 

estimator instead of the two-step GLS estimator for the model. The results are shown in table 4. 
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The data are analyzed by linear model as below: 

itititititititit GCFEDUCRNDGDPCGDPDISY   lnlnlnlnlnln 654321

 itY
 are itit VIITIIT ,

and itHIIT
. 

Table 4 Regression results  

 

VARIABLES IIT VIIT HIIT IIT VIIT HIIT 

DIS -0.506*** -0.524*** -0.519***    

 (0.0412) (0.0418) (0.112)    

GDP 0.182*** 0.200*** -0.0412 0.0678** 0.092*** -0.0170 

 (0.0327) (0.0322) (0.0836) (0.0328) (0.0321) (0.0868) 

GDPC 0.103 0.0394 0.615*** 0.214*** 0.232*** 0.752*** 

 (0.0640) (0.0646) (0.195) (0.0588) (0.0609) (0.205) 

RND 0.276*** 0.274*** 0.157 0.191*** 0.154** 0.0170 

 (0.0679) (0.0693) (0.158) (0.0675) (0.0687) (0.165) 

EDUC -0.497 -0.00673 -4.299*** 2.536*** 3.012*** -0.969 

 (0.393) (0.374) (1.070) (0.493) (0.495) (1.233) 

GCF 0.163*** 0.204*** -0.294* 0.206*** 0.191*** -0.403*** 

 (0.0498) (0.0512) (0.152) (0.0488) (0.0503) (0.156) 

africa    0.653*** 0.758*** 0.901* 

    (0.207) (0.223) (0.479) 

asia    1.713*** 1.920*** 1.775*** 

    (0.162) (0.170) (0.372) 

europe    1.089*** 1.167*** 1.514*** 

    (0.120) (0.119) (0.311) 

northamerica    0.439*** 0.371** 0.698* 

    (0.169) (0.163) (0.397) 

Constant 1.625 -0.682 19.46*** -14.60*** -17.49*** -1.202 

 (1.854) (1.727) (5.449) (2.311) (2.317) (6.003) 

R-squared 0.126 0.167 0.045 0.173 0.182 0.042 

Observations 445 444 375 445 444 375 

Note: Standard errors in parentheses, ***denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. 

 

In the appendix, I also present the results of using panel corrected standard errors for a robust 

check. The parameters are estimated by OLS. It considers heteroscedastic across panels and 

contemporaneously correlated across the panels. Most results are the same.  

 

First, I include distance variable. The distance variable is negative in all three types of intra-

industry trade as we expected. The variable GDP is significant and with a positive sign as 

expected both in total and vertical intra-industry trade. The variable GDPC is insignificant both 

in total and vertical intra-industry trade but significant in horizontal intra-industry trade. The 

insignificant sign could be explained by the countries are in the same income group, thus the 

variations in the income level of the group are not large enough to affect vertical intra-industry 
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trade with Sweden. The positive and significant sign in horizontal intra-industry trade make 

sense because horizontal difference depends on the preference of products in the same quality, 

which needs two countries have similar income level.  

 

The variable RND is significant and has positive effect in the total and vertical intra-industry 

trade. Gilroy and Broll (1988) also find that technological similarity between countries leads to 

high share of intra-industry trade, while difference in present technology decreases intra-industry 

trade flows. The variable EDUC is insignificant in total and vertical intra-industry trade. Mora 

(2002) also gets unexpected sign in education variable in machinery industry. Mora (2002) says 

that the explanation is: “machinery industry is a heterogeneous sector, which includes vehicles, 

aircrafts and ships”. Another possibility for the negative sign is lacking half of data, thus average 

gross enrollment of secondary education is not a good variable to represent human capital. 

 

The variable GCF is significant and positive both in total and vertical intra-industry trade. 

However, it is significant and negative in horizontal intra-industry trade. Greenaway and 

Torstensson (1998) also get negative coefficient of physical capital in Swedish case. Abraham 

and Hove (2008) study Belgian Manufacture industry and find that low-quality vertical intra-

industry trade is driven by factor endowments similarity. Therefore, we may expect that there is 

low-quality vertical intra-industry trade between Sweden and middle income countries. 

 

Then I add the continent dummies and drop the distance variable because it may cause 

heterogeneity problem in the regression if I add them both. Since vertical intra-industry trade is 

the main intra-industry trade between Sweden and middle income countries, the next part is 

focusing on vertical intra-industry trade. All the variables in the regression with continent 

dummies are significant and have the expected sign. The factor endowments variables also 

explain much in intra-industry trade. Variables EDUC and GDPC are now significant since 

continent dummies may capture some fixed effects of the countries in the same continent. Thus, 

continent dummies may be more suitable variables to measure the affinity of countries.  

 

Referring to the continent dummies, Europe has a high coefficient since Europe is the continent 

which has a long history of colony that tends to have more in common. Colonial relationship 

may affect many aspects, such as language, culture, institutions etc. After the merge of European 

Union, the trade between them is much easier. Language also plays an important role in the 
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international trade. Common language makes communication easier, which makes things move 

faster and more efficient. Most European can speak English. However, it is interesting that Asia 

has a higher coefficient than Europe. I think it may be the effect of more multinational 

companies setting up plants in Asian countries, like China, which induces more vertical intra-

industry trade. The Asia dummy may include the effect of FDI. The values of R-squared are low 

in all the regression results but a bit higher when we use continent dummies. Since Sweden is a 

fixed and small country, trade volume with other countries are not very large. What’s more, 

partner countries are all middle income countries. Hence, the variations of the countries may not 

be large enough in our analysis which results in a low value of R-squared.  

 

5.4 The trend analysis  

 

Since the vertical intra-industry trade accounts for most of the intra-industry trade between 

Sweden and middle income countries, the next part shows only the vertical intra-industry trade. 

In order to find the trend of importance of the variables, I did a regression separately in the first 

five years period and the last five years period. The results are in table 5. 

 

The variable GDP is insignificant in the first five years period, which means the GDP are not 

large enough to cross a threshold of having intra-industry with Sweden, or even trade with 

Sweden. Thus it will not affect intra-industry trade between Sweden since most of the countries 

are poor at that time. The significant sign in the last period could be explained by the increase of 

GDP that large enough to have intra-industry trade.  

  

Table 5 Trend in the variables 

 

 YEAR 1995-1999 2006-2010 

VARIABLES VIIT VIIT 

GDP -0.0521 0.142*** 

 (0.0583) (0.0315) 

GDPC 0.433*** -0.161** 

 (0.120) (0.0679) 

RND 0.396*** 0.0333 

 (0.134) (0.0584) 

EDUC 0.361 5.411*** 

 (0.591) (0.562) 

GCF 0.145** -0.0930 

 (0.0726) (0.150) 

africa 0.161 1.825*** 

 (0.390) (0.243) 
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Note: Standard errors in parentheses, ***denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. 

 

The GDPC variable changes from positive to negative during the two periods, which means if 

the gap between Sweden and middle income countries is decreasing, the vertical intra-industry 

trade is diminishing. This may be the less preference of the low quality products since the 

income per capita in middle income country is increasing. RND is significant in the first period 

and insignificant in the last period. RND is less important in the last period could be the well 

development of machinery industry and the long return of RND. The insignificant sign of EDUC 

in the first period could be the low human capital, which is not strong enough to have some 

effect on vertical intra-industry trade. EDUC becomes significant in the last period since the 

return of human capital also requires a relative long time. The variable GCF changing from 

insignificant to significant may be the diminished return of physical capital. Thus the physical 

capital doesn’t affect much in the last period. The continent variables Africa becomes significant 

because the 40% reduction of tariffs between 1995 and 2006 open the market of Africa. For 

example, Mauritius reduced its average unweighted tariff by 88% during that period.[1] Thus the 

export increases much during that period and most of the products export to Europe. The 

variable Asia increases the most. It could also be explained somehow by the increased openness 

and trade compensation policy in Asian countries. For example, China, which have a large trade 

value with Sweden in machinery industry, joined in WTO in 2001. The variable Europe shows 

an increase perhaps the enlargement of EU in 2004 made the trade within Europe much easier.  

 

6 Conclusions and further research 
 

The analysis starts with calculating RCA index and finds that four countries have comparative 

advantages in machinery industry. After calculating the G&L index, I find that most of the trade 

                                                 
1 Economic Development in Africa 2008, Export Performance Following Trade Liberalization: Some Patterns and Policy 

Perspectives, United Nations,2008 

asia 0.936*** 3.117*** 

 (0.291) (0.190) 

europe 0.855*** 1.833*** 

 (0.268) (0.120) 

northamerica 0.133 1.777*** 

 (0.246) (0.136) 

Constant -4.212 -24.49*** 

 (3.389) (2.711) 

R-squared 0.18566 0.051624 

Observations 140 137 
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between Sweden and middle income countries is inter-industry trade. In addition, most of the 

intra-industry trade between them is vertical in nature. However, those four countries still have 

relative high intra-industry trade shares. Thus, I expect factor endowments to have a positive 

effect on intra-industry trade.  

 

By analyzing panel data, I carried out an econometric analysis of intra-industry trade between 

Sweden and middle income countries. I discuss the effect of differences in factor endowments, 

trade affinity and other determinants: GDP per capita, production size, distance between capital 

cities. The regression includes a distance variable and excludes the continent variables in the first 

step. The result shows that technological endowment and physical endowment have positive and 

significant sign in the vertical intra-industry trade. The human capital has the unexpected 

negative sign and insignificant in the vertical intra-industry trade. When I exclude the distance 

variable and add the continent dummies, all the variables are significant and have the expected 

sign. Thus, the result is the similarity of the factor endowments can induce vertical intra-industry 

trade. In addition, affinity of countries is also important in intra-industry trade. Then I discuss the 

shift of the variables during the first five years period and the last five years period. There are 

some variations during these two periods. The human capital and GDP become important for 

determining vertical intra-industry trade in the second period.  

 

There are several limitations of the paper. One thing is that the data is not fully available for all 

countries. I want to include FDI in the empirical analysis since it will affect intra-industry trade, 

but I can not find full data. Further research can divide vertical intra-industry trade into high-

quality and low-quality products and see if the similarity of factor endowments will induce more 

low-quality vertical intra-industry trade. In addition, further research can find if there is any 

difference between the determinants of machinery industry and other industries. What’s more, 

machinery industry is a heterogeneous industry which is hard to classify the quality of the 

products only by the unit price of the products. Furthermore, it may also include a control group 

of countries like OECD countries and see if the importance of determinants changes in the two 

groups. Referring to the trend analysis, one may exclude the time effect in the regression and 

capture the pure effect of the variables.  

 

7 Contributions and policy implications 
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In this study, I find that vertical intra-industry trade is the most important intra-industry trade 

between developed and developing countries and factor endowments can determine intra-

industry trade as other studies proposed. In addition, the analysis includes continent dummies to 

capture the affinity of countries which has not been used before. And the results show the great 

importance of the affinity of countries in intra-industry trade. In comparing the distance variables 

that usually used by other studies, this paper shows that continent dummies perhaps are better 

measurements.  

 

According to classical trade literature, intra-industry trade will increase the varieties of 

consumption which will consequently increase the welfare of the economy. Thus, encouraging 

intra-industry trade can be a very efficient way to raise national welfare. According to this study, 

since technological endowment and physical endowment have positive effects, inducing more 

R&D investments and physical investments will increase intra-industry trade. Therefore, 

government should provide more subsidies to those kinds of investments. The significance of 

continent dummies may imply difference in culture is a big barrier for intra-industry trade. Thus, 

government can encourage more inter-culture communication.  

 

This study shows that there is a growing importance of intra-industry trade between developed 

and developing countries which is beneficial for both parties because consumers can consume 

more varieties and firms can just concentrate on one set of varieties. In this way, firms will have 

more resources to locate on the varieties and makes more innovations. Growing vertical intra-

industry trade between developed and developing countries implies a large potential market. 

According to this study, firms specialize in intra-industry trade should focus on markets with 

similar physical and technological endowments. I find that vertical intra-industry trade 

dominates between developed and developing countries and vertical intra-industry trade is often 

found in intra-firm trade. Thus perhaps multinational firms play an important role here. 

Government can give subsidies to the multinational firms and hence will induce more intra-

industry trade. Furthermore, it will be easier to start a vertical intra-industry trade with markets 

that have affinities with home country. 
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Appendix I 

 

Code Description of Machinery Industry  

 

Code Description 

7 Machinery and transport equipment 

71 Power generating machinery and equipment 

72 Machinery specialized for particular industries 

73 Metalwoking machinery 

74 General industrial machinery and equipment, nes, and parts of, nes 

75 Office machines and automatic data processing equipment 

76 Telecommunications, sound recording and reproducing equipment 

77 Electric machinery, apparatus and appliances, nes, and parts, nes 

78 Road vehicles 

79 Other transport equipment 

 

Appendix II  

 

Panel corrected standard error model 

 

VARIABLES IIT VIIT HIIT IIT VIIT HIIT 

DIS -0.313*** -0.329*** -0.260***    

 (0.0588) (0.0692) (0.0809)    

GDP 0.0374 0.0451 0.0192 0.0685** 0.0666 0.0813 

 (0.0378) (0.0413) (0.0781) (0.0314) (0.0434) (0.0661) 

GDPC 0.227*** 0.197** 0.546** 0.305*** 0.310*** 0.622*** 

 (0.0810) (0.0866) (0.250) (0.105) (0.108) (0.234) 

RND 0.266*** 0.264*** 0.159 0.220*** 0.211*** 0.0403 

 (0.0495) (0.0513) (0.152) (0.0522) (0.0558) (0.143) 

EDUC -1.108*** -0.886** -0.768 -0.937** -0.700 0.301 

 (0.320) (0.427) (0.787) (0.442) (0.557) (0.926) 

GCF -0.0171 0.0515 -0.322** -0.0719 -0.0174 -0.410** 

 (0.0749) (0.0841) (0.156) (0.0856) (0.0930) (0.165) 

africa    0.475** 0.438** 0.787** 

    (0.185) (0.215) (0.338) 

asia    0.499*** 0.589*** 0.838** 

    (0.175) (0.190) (0.353) 

europe    1.094*** 1.118*** 1.099*** 

    (0.150) (0.180) (0.233) 

northamercia    0.202 0.122 0.577 

    (0.214) (0.168) (0.369) 

Constant 5.972*** 4.664** 0.851 1.126 -0.339 -7.981* 

 (1.411) (1.906) (3.847) (1.786) (2.469) (4.139) 

R-square 0.114 0.118 0.035 0.156 0.162 0.052 

Observations 445 444 375 445 444 375 
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Appendix III 

 

Panel corrected standard error model 

 

Trend analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 YEAR 1995-1999 2006-2010 

VARIABLES VIIT VIIT 

GDP -0.0216 0.123** 

 (0.0267) (0.0511) 

GDPC 0.367** 0.762*** 

 (0.154) (0.289) 

RND 0.215* -0.0346 

 (0.119) (0.105) 

EDUC 0.604 -1.780* 

 (0.680) (0.937) 

GCF 0.0535 -0.579 

 (0.0997) (0.541) 

africa 0.596** 1.196*** 

 (0.260) (0.361) 

asia 0.946*** 0.996*** 

 (0.358) (0.288) 

europe 1.203*** 1.362*** 

 (0.321) (0.229) 

northamercia 0.325 0.493 

 (0.261) (0.472) 

Constant -4.826 2.889 

 (3.541) (5.620) 

Observations 140 137 

R-squared  0.220 0.175 


